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Abstract Submission Process 
The Academy of Managed Care Pharmacy (AMCP) Abstracts program provides a forum 

through which authors can share their insights and outcomes of advanced managed care practice 
through publication in AMCP’s Journal of Managed Care & Specialty Pharmacy ( JMCP). Poster pre-
sentations are Tuesday, October 4, at 4:00 pm. The posters will also be displayed on Wednesday, 
October 5. The reviewed abstracts are published in the JMCP Meeting Abstracts supplement. 

The AMCP Nexus 2016 Meeting in National Harbor, Maryland, is expected to attract more 
than 2,000 managed care pharmacists and other health care professionals who manage and 
evaluate drug therapies, develop and manage networks, and work with medical managers and 
information specialists to improve the care of all individuals enrolled in managed care programs. 

Abstracts were submitted in the following categories: 

Research Report: Describe completed original research on managed care pharmacy services or 
health care interventions. Examples include (but are not limited to) observational studies using 
administrative claims, reports of the impact of unique benefit design strategies, and analyses of 
the effects of innovative administrative or clinical programs.

Economic Model: Discuss models that support various clinical decisions before prospective stud-
ies using actual health plan data can be conducted. For example, an economic model could be used 
to predict the budget impact of a new pharmaceutical product on a health care system.

Solving Problems in Managed Care: Describe a problem or issue that exists in managed care, 
the goal for the intervention or practice, the intervention or best practice implemented to address 
a specific issue (e.g., introduce a needed change, develop and implement a new system or program, 
plan and organize an administrative function, or solve other types of problems in managed care 
settings). Describe what was observed after or when the intervention or best practice was imple-
mented. Provide a general overview of subjective and objective findings and recommendations for 
future work/research. These descriptions are not as rigorous as a research report describing the 
outcomes of an intervention. These are not conducted at the level to conduct hypothesis testing, 
thus, they do not have firm conclusions.

Abstract Review Process
Thirty-six reviewers and 4 JMCP editorial reviewers were involved in the abstract review pro-

cess for the AMCP Nexus 2016 Meeting. Each abstract (with author name and affiliation blinded) 
was reviewed by reviewers and scored using a 1-5 scale on the following 5 criteria (15 rating scores 
per abstract) used by JMCP to evaluate manuscripts for publication: 

• Relevance  • Originality  • Quality 
• Bias  • Clarity 

Each of the reviewers also made an independent accept/reject recommendation. The 15 rating 
scores and 3 accept/reject recommendations for each abstract were reviewed by a JMCP editorial 
reviewer, who made an accept/reject decision. These decisions were further reviewed by the JMCP 
editor-in-chief to ensure consistency in decision making. The mean rating scores were used to 
award Gold, Silver, and Bronze medals for the best abstracts submitted.

Reviewers
Jennifer W. Baker, PharmD, BCACP, BCPS, VA Tennessee Valley Healthcare System 
Christopher Bell, MS, GlaxoSmithKline 
Gary M. Besinque, PharmD, FCSHP, Kaiser Permanente, California Regions 
Doug Burgoyne, PharmD, RPh, VRx Pharmacy Services
Beckie A. Fenrick, PharmD, Cambridge Advisory Group
Melissa Fox, PharmD, MBA, Clinical Pharmacy Management 
James M. Gagnon, Jr., PharmD, BCPS, New England Quality Care Alliance 
Patrick Gleason, PharmD, Prime Therapeutics 
James Grzegorczyk, RPh, MS, Blue Cross Blue Shield of Michigan 
Shellie Keast, PharmD, PhD, University of Oklahoma College of Pharmacy 
Donald Klepser, PhD, MBA, University of Nebraska Medical Center College of Pharmacy 
Jeff Lee, PharmD, FCCP, Lipscomb University College of Pharmacy
Joshua Liberman, PhD, Sutter Health
Alexandra Lin, PharmD, Blue Cross Blue Shield of Michigan 
Greg Low, RPh, PhD, Massachusetts General Hospital 
Bradley Martin, PharmD, PhD, University of Arkansas for Medical Sciences, College of Pharmacy 
Josephine Mauskopf, PhD, Health Economics
Uche Anadu Ndefo, PharmD, BCPS, Texas Southern University, Department of Pharmacy Practice 
Robert L. Ohsfeldt, PhD, Texas A&M Health Science Center
Tobi D. Olusola, PharmD, AmerisourceBergen 
Elan Rubinstein, PharmD, MPH, EB Rubinstein Associates 
Cynthia Sanoski, PharmD, Jefferson School of Pharmacy 
Andy Szczotka, PharmD, Emdeon 
Patty Taddei-Allen, PharmD, WellDyne 
Josephine Nhu Tran, PharmD, MS, Optum 
James P. Wilson, PharmD, PhD, FASHP, The University of Texas at Austin, Health Outcomes 

and Pharmacy Practice Division
Karen Worley, PhD, Humana

JMCP Editorial Reviewers
Robert P. Navarro, PharmD, University of Florida College of Pharmacy 
Karen L. Rascati, PhD, The University of Texas College of Pharmacy 
Karen M. Stockl, PharmD, OptumRx
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S13 A00-B99 Certain Infectious and Parasitic Diseases (e.g., HIV, Hepatitis C)

S17 C00-D49 Neoplasms (e.g., Breast Cancer, Lung Cancer, GIST, Melanoma, CML, CLL,  
  Multiple Myeloma)

S33 E00-E90 Endocrine, Nutritional, and Metabolic Diseases (e.g., Growth Hormone, Diabetes, Lipids)

S45 F00-F99 Mental and Behavioral Disorders (e.g., Depression, Antipsychotics, Schizophrenia,  
  Bipolar Disorder)

S51 G00-G99 Diseases of the Nervous System (e.g., Multiple Sclerosis, Migraine, Seizures, Restless Leg,  
  Sleep Apnea)

S59 H00-H99 Diseases of the Eye and Adnexa (e.g., Macular Degeneration)

S60 I00-I99 Diseases of the Circulatory System (e.g., Atrial Fibrillation, ACS, Pulmonary Hypertension)

S66 J00-J99 Diseases of the Respiratory System (e.g., Asthma, COPD, Rhinitis, RSV)

S71 L00-L99 Diseases of the Skin and Subcutaneous Tissue (e.g., Psoriasis, Pressure Ulcers)

S75 M00-M99 Diseases of the Musculoskeletal System and Connective Tissue (e.g., RA, OA, Osteoporosis,  
   Gout, Dupuytren’s Contracture)

S88 N00-N99 Diseases of the Genitourinary System (e.g., ESRD)

S91 R00-R99 Symptoms, Signs, and Abnormal Clinical and Laboratory Findings Not Elsewhere Classified 
  (e.g., Pain, Opioids, Vasomotor, Urticaria, Nausea & Vomiting)

S91 U00-U99 Codes for Special Purposes and AMCP Unclassified Abstracts (e.g., Care Management,  
  Specialty Pharmacy, Rare Diseases, Star Ratings, Pharmacist Services, MTM, Med. Rec.,  
  Outcome Analyzers, Part D, Multidisease Studies, ACO, ACA)

S100 V01-Y98 External Causes of Morbidity and Mortality (e.g., Accidents, Intentional Self-Harm, Surgical  
  Care Complications)

S101 Z00-Z99 Factors Influencing Health Status and Contact with Health Services (e.g., Adherence, Oral  
   Contraceptives)
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C02 Patient Characteristics and Costs in Advanced Head and Neck Cancer: 
Retrospective Analysis of a Community Oncology Database

C03 Platinum Rechallenge in Recurrent/Metastatic Squamous Cell Carcinoma of 
the Head and Neck 

C08 Direct Healthcare Cost of Patients with Pancreatic Cancer Compared to a 
General Managed Care Population in the United States

C10 Initiation and Duration of Systemic Therapies Among a Managed Care 
Population with Pancreatic Cancer in the United States

C11 Burden of Brain Metastases in Non-Small Cell Lung Cancer Patients Treated 
with Epidermal Growth Factor Receptor Gene Mutation-Specific Tyrosine 
Kinase Inhibitor 

C12 Costs Associated with Diagnostic and Postprogression Biopsy Among Patients 
with Non-Small Cell Lung Cancer in the United States

C13 Predictors of Guideline-Recommended Initiation of First-Line Systemic 
Therapy for Patients with Metastatic Non-Small Cell Lung Cancer 

C14 PD-1 Inhibitor Prescribing Patterns and Utilization Trends in a Large 
National Health Plan

C15 Initiation of Guideline-Recommended First-Line Systemic Therapy and 
Clinical Outcomes for Patients with Metastatic Non-Small Cell Lung Cancer 

C16 Determining the Cost Burden of Malignant Mesothelioma in the United States

C19 Initial Treatment and Costs of Metastatic Merkel Cell Carcinoma in the 
United States

C20 A Validation of Clinical Data Captured from a Novel Cancer Care Quality 
Program Directly Integrated with Administrative Claims Data

C21 Prevention of Stomatitis Using a Dexamethasone-Based Mouthwash in 
Postmenopausal Women with Hormone Receptor-Positive Metastatic Breast 
Cancer Treated with Everolimus + Exemestane: SWISH Trial
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B01 Assessing the Impact of Vaccine Coverage Under Medical and Pharmacy 
Insurance Benefit Versus Medical Only on the Herpes Zoster Vaccine and 
Pneumococcal Vaccination in a Commercially Insured Population

B02 A Medicaid Hepatitis C Prior Authorization Program Outcomes Evaluation

B04 The Impact of a “High Touch” Patient Management Model on SVR12 in 
Chronic Hepatitis C Patients: A Comparative Study of Independent and 
Pharmacy Benefit Manager-Owned Specialty Pharmacies

B05 Long-Term Follow-up of Patients with Chronic HCV Infection Following 
Treatment with Direct-Acting Antiviral Regimens: Maintenance of SVR, 
Persistence of Resistance Mutations, and Clinical Outcomes

B06 Ledipasvir/Sofosbuvir for 8 Weeks in Genotype 1 Treatment-Naïve  
Noncirrhotic Patients with HCV Viral Load 

B07 Real-World Analysis of Fee-for-Service State Medicaid Data to Compare 
Differences in Patient Demographics and Comorbid Medical Conditions Between 
Previously Treated and Untreated Patients Infected with Hepatitis C Virus

B09 Best Practices for a Hepatitis C Multidisciplinary Team

B10 Cost-Effectiveness of Elbasvir/Grazoprevir Compared with Ledipasvir/
Sofosbuvir and Sofosbuvir/Velpatasvir for the Treatment of Chronic Hepatitis 
C Virus Genotype 1 in the United States 

B11 Trends in HIV Antiretroviral Tablet Burden in Treatment-Naïve Patients in 
the United States

B12 Comparison of Persistence and Outcomes of U.S. Department of Health and 
Human Services-Recommended Regimens by Backbone and Third Agent

B13 Effect of Conversion to a Qualified Health Plan on Antiretroviral Medication 
Adherence

B14 The Impact of Total Pill Burden on Treatment Adherence of Antiretroviral 
Therapy

C01 Real-World Use of Systemic Treatments by Line of Therapy Among Patients 
with Squamous Cell Carcinoma of the Head and Neck 
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D24 Pharmacy and Administration Costs in Primary Immunodeficiency Disease 
Patients Treated with Intravenous and Subcutaneous Immunoglobulin

E02 Insulin Degludec in Clinical Practice: A Systematic Review of Japanese  
Real-World Data

E03 Reductions in Concomitant Antidiabetic Medication Use and Hemoglobin A1c 
Level Associated with Liraglutide Initiation for the Treatment of Type 2 Diabetes

E06 Patient and Provider Factors Impacting Clinical Inertia in Patients with Type 2  
Diabetes on Metformin Monotherapy

E07 Impact of Various Clinical Strategies on the CMR Completion Rate for CMS 
Star Ratings

E10 Understanding Undiagnosed Prediabetes in Medicare Enrollees in a 
Large Health Benefits Organization Using Data Adaptive and Descriptive 
Techniques

E13 Effect of Switching to Insulin Glargine 300 U/mL on Clinical Outcomes in Patients 
with Type 2 Diabetes: A Medical Chart Review Study in the United States

E14 Clinical Impact of Treatment Intensification Versus No Treatment 
Intensification in Patients with Type 2 Diabetes Not Adequately Controlled 
on Dual Oral Therapy

E15 Clinical and Economic Outcomes in Patients with Type 2 Diabetes Switching 
from Basal Insulin Plus Rapid-Acting Insulin to Basal Insulin Plus Glucagon-
Like Peptide-1: A Real-World Observational Study

E16 Predictors and Clinical Outcomes of Treatment Intensification in Type 2 
Diabetes Patients Uncontrolled on 2 or More Oral Antidiabetic Agents in a 
Real-World Setting

E17 Predictors of Adherence to Initial Oral Antidiabetic Medications in Veterans 
with Diabetes

E20 Real-Life Data Demonstrate Significant Reductions in HbA1c in T2DM 
Patients Switching from Other Insulins to Insulin Degludec

E23 Divergence in Definitions of Control Among Patients with T2DM, Clinicians, 
and Payers

E24 Factors Associated with Multiple Daily Injection Therapy and Achieving 
Glycemic Control in Adults with Type 2 Diabetes

E26 Novel Predictive Modeling Identifies and Quantifies Factors That Predict the 
Risk of Hypoglycemia in Patients with Type 2 Diabetes 

E27 Characteristics of Adults with Type 2 Diabetes Taking a Combination of 
SGLT-2 Inhibitors and GLP-1R Agonists

E28 Outcomes Among Patients with Type 2 Diabetes Receiving Dapagliflozin: A 
Retrospective Study Using Real-World Electronic Medical Record Data

E30 Primary and Secondary Nonadherence in Diabetic Patients

E31 Incremental Burden of Type 2 Diabetes Mellitus in Patients Experiencing 
Cardiovascular Hospitalizations

E33 Disproportionately High Direct Economic Burden of Comorbid 
Cardiovascular Disease in Patients with Type 2 Diabetes Mellitus

E34 The Cost of Patients with Type 2 Diabetes Mellitus Hospitalized for  
Heart Failure

E35 The Direct Cost of Cardiovascular Disease-Related Death in Patients with 
Type 2 Diabetes Mellitus in a Commercially Insured Population in the  
United States

E36 Real-World Economic Impact of V-Go Insulin Delivery Device in Patients 
with Type 2 Diabetes Mellitus in a Managed Medicaid Population

E38 Comparative Adherence and Outcomes with Addition of GLP-1 Receptor 
Agonists, SGLT2 Inhibitors, or DPP-IV Inhibitors for the Treatment of Type 2 
Diabetes in a Managed Care Plan

E39 The Association Between Body Mass Index, Work Productivity Impairment, and 
Indirect Costs Across Different Employment Industries in the United States

E40 Burden of Illness in School-Aged Patients with Cystic Fibrosis in the  
United States

E41 Clinical and Economic Impact of Hyperkalemia in Patients with Chronic 
Kidney Disease and Heart Failure

E42 Evaluating the Impact of Sample Medication on Subsequent Patient Adherence
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C22 Healthcare Costs Among Metastatic Breast Cancer Patients Initiating  
Nab-Paclitaxel or Eribulin as a Second-Line Chemotherapy

C23 Variations in Reimbursement of Human Epidermal Growth Factor Receptor 2 
Testing

C25 Duration of Therapy for Oral Treatments in Patients with Metastatic 
Castration-Resistant Prostate Cancer

C26 A Cost-Effectiveness Analysis of Enzalutamide Versus Abiraterone Acetate 
Plus Prednisone for the Treatment of Metastatic Castration-Resistant Prostate 
Cancer: A U.S. Perspective

C27 Duration of Treatment in Prostate Cancer Patients Treated with Abiraterone 
Acetate or Enzalutamide

C28 Consideration of Concomitant Medication Use in Selection of FDA-Approved 
Drugs Indicated for Prostate Cancer

C29 Treatment Patterns in Castration-Resistant Prostate Cancer Patients with 
Bone Metastases

C31 Treatment Patterns and Costs Associated with Axitinib and Everolimus as 
Subsequent Treatment for Renal Cell Carcinoma in the United States

C32 Budget Impact of Everolimus for the Treatment of Well-Differentiated, 
Nonfunctional Neuroendocrine Tumors of Gastrointestinal or Lung Origin 
That Are Advanced or Metastatic

C33 Carcinoid Syndrome: Economic Analysis of Dose Escalation with 
Somatostatin Analogues

C34 A Literature Review of Trends in Incidence of Gastrointestinal and Lung 
Neuroendocrine Tumors in the United States

C36 Real-World Adherence and Its Determinants in Patients with Newly 
Diagnosed Multiple Myeloma Treated with Oral or Intravenous Regimens

C38 Cost-Effectiveness of Pomalidomide, Carfilzomib, and Daratumumab for 
the Treatment of Patients with Relapsed-Refractory Multiple Myeloma in the 
United States

C39 Comparison of Treatment Outcomes and Costs in Patients Receiving 
Lenalidomide or Bortezomib in Newly Diagnosed Multiple Myeloma: 
Retrospective Administrative Claims-Based Analysis

D01 Evaluation of Value-Based Pricing Models for Cancer Drugs in a Clinical 
Setting

D04 Dose Rounding Opportunity Analysis of Injectable Monoclonal Antibodies

D06 Value Frameworks for the Patient-Provider Interaction: A Comparison of 
the ASCO Value Framework Versus NCCN Evidence Blocks in Determining 
Value in Oncology

D07 Anemia Prevalence and Treatment Rates in Stage 3-5 Nondialysis-Dependent 
Chronic Kidney Disease Patients

D08 Anemia Is Associated with Higher Healthcare Utilization and Costs in 
Nondialysis-Dependent Chronic Kidney Disease Patients

D09 Anemia Prevalence and Treatment Patterns in Nondialysis-Dependent 
Chronic Kidney Disease Patients Before and After Revised FDA Label and 
Anemia Guidelines for Erythropoiesis-Stimulating Agents

D12 Impact of Management Strategies on Resource Utilization and Outcomes of 
Patients Receiving Factor Xa Inhibitors or Low Molecular Weight Heparin 
Admitted for Gastrointestinal Bleeding

D13 Comparison of Real-World Prophylactic Dosing of Recombinant Coagulation 
Factor IX to Prescribing Information-Recommended Doses

D14 Healthcare Costs Among Treated Patients with Hemophilia A in the United 
States

D15 Healthcare Resource Use Associated with Caring for Patients with 
Hemophilia: A Comparison of the Commercial and Medicaid Population

D17 Is It Time to Replace Warfarin with Novel Oral Anticoagulants for Treating 
Thrombotic Disorders?

D18 Budget Impact Analysis of Ibrutinib for Patients with First-Line Chronic 
Lymphocytic Leukemia

D19 Characteristics and Treatment Patterns of Von Willebrand Disease in the 
United States

D22 Evaluating Dose Ratio of Subcutaneous to Intravenous Immunoglobulin 
Therapy Among Patients with Primary Immunodeficiency Disease Switching 
to Hizentra

D23 U.S. Costs of Intravenous and Subcutaneous Therapy for the Treatment of 
Primary Immunodeficiency Disease in the United States from 2012-2015
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G13 Real-World Persistence with Fingolimod for the Treatment of Multiple 
Sclerosis: A Systematic Review and Meta-analysis

G14 First-Line Selection of Treatment for Multiple Sclerosis in a Medicaid 
Population

G15 The Impact of Step Therapy on Oral Disease-Modifying Treatment Initiation 
Rates for Patients with Multiple Sclerosis

G16 Imagining a World Without Disease-Modifying Therapies: Advancements in 
Outcomes for Patients with Multiple Sclerosis Between 1993 and 2016

G17 Patient-Physician Discussions and Sources of Treatment Information Among 
Patients with Multiple Sclerosis and the Influence of These Factors on 
Adherence to Disease-Modifying Drug Treatment

G18 Pregnancy Outcomes in Women with Multiple Sclerosis: A U.S. Retrospective 
Claims Database Analysis

G19 A U.S. Administrative Claims Database Analysis of the Trends in Pregnancy 
Rates in Women with Multiple Sclerosis

G20 Assessing Patient Satisfaction of a Program Designed to Facilitate Fingolimod 
Initiation

G21 Retrospective Evaluation of Disease-Modifying Therapy Utilization Patterns 
and Healthcare Resource Utilization in a Commercially Insured Multiple 
Sclerosis Population

G22 The Effect of High Versus Low Copays on Medication Adherence Among 
Patients with Multiple Sclerosis and Rheumatoid Arthritis

G23 Patient-Reported Outcomes in the Composition of a Patient-Centered Value 
Framework for Multiple Sclerosis

G24 Hospital Readmissions in Epilepsy: A Statewide Study
G27 The Health Care Cost of Primary Headache and Associated Comorbidities
G31 Real-World Analysis of Health Plan Claims Data to Compare Differences in 

Healthcare Utilization and Cost in Patients Suffering from Cluster Headaches 
Versus Patients Without Headache-Related Conditions

G32 A Real-World Claims Analysis of Glioblastoma Treatment Patterns by Lines 
of Therapy

G33 Healthcare Resource Utilization and Projected Long-Term Cost Savings 
Following Clobazam Initiation in Patients with Lennox-Gastaut Syndrome

G34 Identification of Patients at an Increased Risk of Prescription Opioid Overuse 
in a Commercially Insured Patient Population

H01 Post-tympanostomy Tube Placement Emergency Department Visits Among 
Medicaid-Enrolled and Commercially Insured Pediatric Populations

H02 Development of an Ear Drop Caregiver Burden Questionnaire (ED-CBQ) for 
Post-tympanostomy Tube Ear Drop Administration

I02 Association Between Angiotensin-Converting Enzyme I/D Polymorphism 
and HTN Risk Among Saudi Subjects from the Alkharj Region

I03 The Association of Patient-Level Factors and Medication Adherence for Patients 
with Chronic Conditions in a Self-Insured, Employer-Sponsored Health Plan

I04 Budget Impact Model for Use of PA32540 (Enteric-Coated Aspirin 
325 Mg + Immediate-Release Omeprazole 40 Mg) to Prevent Recurrent 
Cardiovascular Events

I05 Cardiac Resynchronization Therapy and Adherence to Heart Failure 
Regimens

I06 Minimizing Burden of Disease-Related Hospitalization Among Pulmonary 
Arterial Hypertension Patients

I07 Iloprost Inhalation for the Treatment of Pulmonary Arterial Hypertension: 
Determining Economic Impact and Criteria for Use

I08 Comparison of All-Cause Healthcare Resource Utilization and Costs Among 
Patients with Nonvalvular Atrial Fibrillation, Newly Treated with Dabigatran 
or Warfarin

I10 Do ASCVD and HeFH Patients Adding Ezetimibe to Statin Therapy Achieve 
Treatment Success?

I11 Real-World Treatment Patterns of PCSK9 Inhibitors and Other Lipid-
Lowering Treatments Among Patients with Dyslipidemia

I12 The Value of Dose-Response Learning to Maintain Continuing Professional 
Development in Managed Care and Specialty Pharmacy

I13 Evaluating the Strength of the Practical Utility of Statin Intolerance 
Definitions as Recommended by a Regional Managed Care and Clinical 
Expert Panel

I14 A Comparison of Statin Intolerance Classification Algorithms for Newly 
Prescribed Statin Patients

E43 Evaluation of Prior Authorization Requests for Alirocumab and Evolocumab 
at a PPO Health Plan

E45 The Economic Burden of Calcium Kidney Stones in the United States
E46 Budget Impact Analysis of Eliglustat for Treatment of Gaucher Disease Type 1 

in the United States 
E48 Health Care Resource Utilization Among Inpatients with Cystic Fibrosis: An 

Analysis of Health Care Cost and Utilization Project Data
E49 Evaluation of Calcitonin Use in Treating Hypercalcemia
E50 Association of ACEI/ARB Use on Cardiometabolic Markers in Adults
F02 Real-World Evidence: Buprenorphine Adherence Predictive of Reduced Risk 

of Opioid Relapse
F03 Addressing the Risk of Opioid Abuse in Medicare Members: The 

Development, Implementation, and Evaluation of a Pilot Educational 
Intervention for Providers

F04 Diagnosis-Level Drivers and Trajectory of Excess Costs Prior to and After 
Diagnosis of Opioid Abuse

F05 Healthcare Resource Utilization in an Incident Cohort of Individuals with 
Alcohol Use Disorder

F06 Prevalence and Treatment Patterns in Patients with Alcohol Use Disorder
F07 Stocking and Dispensing of Opioids and Related Medications: A Survey of 

Community Pharmacists in a High-Abuse Region
F08 Provider Intervention Reduces High-Dose Opioid Prescribing in a Health 

Plan’s Chronic Pain Population
F09 Adherence, Persistence, and Inpatient Utilization Among Adult 

Schizophrenia Patients Using Once-Monthly Versus Twice-Monthly Long-
Acting Antipsychotics

F11 Predictive Models to Identify Future High-Cost Schizophrenic Patients Using 
High Dimensional Administrative Data

F12 Quality Measure Attainment Among Adults Diagnosed with Schizophrenia 
Treated with Paliperidone Palmitate or Oral Atypical Antipsychotics

F13 Medicaid Spending and Healthcare Resource Use in Patients with 
Schizophrenia Using Second-Generation Long-Acting Injectable Versus Oral 
Atypical Antipsychotics

F14 Characteristics and Healthcare Resource Utilization of Medicaid 
Superutilizers with Schizophrenia

F15 Concomitant Prescribing of Antipsychotics and Antidepressants Among 
Patients with Schizophrenia Initiating Long-Acting Injectable Antipsychotics: 
A Medicaid Perspective

F18 Correlation of Pain and Pain Medication Use with Insomnia in the Nationally 
Representative National Health and Aging Trends Study Database

F19 Clinical Characteristics and Treatment Patterns of Patients with ADHD 
Initiating Therapy on Quillivant XR: A Retrospective Database Analysis

F20 Pharmacist-Run Academic Detailing Behavioral Health Polypharmacy 
Program Delivers Positive Outcomes Within a Medicaid Population

G02 Development of a Claims-Based Algorithm for Spinal Muscular Atrophy 
Patients: Methods and Initial Findings

G03 Increased Risk for New Onset Mental Disorders Among Patients with 
Primary Restless Legs Syndrome Receiving De Novo Dopamine Agonists:  
A Large-Scale Retrospective Claims Matched Cohort Analysis

G04 Postmarketing Adverse Events Associated with Tetrabenazine: Findings 
Using FDA’s Adverse Event Reporting System 

G05 Impact of Adherence to Antidepressants on Healthcare Resource Utilization 
and Costs Among Medicare Advantage Beneficiaries with Parkinson's Disease 
and Depression

G06 Incidence, Prevalence, and Treatment Patterns of Alzheimer's Disease and 
Cognitive Impairment-Related Conditions Among 4.5 Million Members of a 
U.S. Health Plan

G09 The Compounding Effect of Alzheimer’s Disease on the Costs of Medicare 
Beneficiaries with Comorbidities

G10 Extent of Treatment Persistence and Reasons for Loss of Persistence Among 
Multiple Sclerosis Patients on Injectable Disease-Modifying Therapies

G11 Medical Resource Utilization and Expenditures by Disease-Modifying 
Treatment Adherence and Nonadherence in Texas Medicaid Patients with 
Multiple Sclerosis

G12 Disease-Modifying Therapy Access Issues and Their Impact on Multiple 
Sclerosis Patients: An Online Mixed Methods Study
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M01 Patient-Perceived Overall Treatment Effectiveness and Reasons for 
Discontinuation of Psoriasis Therapy Among Patients with Psoriasis from the 
United States: Results from Real-World Observational Data

M02 Healthcare Resource Utilization in Patients with Psoriasis from the United 
States: Results from Real-World Observational Data

M03 Patterns of Treatment in Mycosis Fungoides Cutaneous T-cell Lymphoma: 
A Retrospective Claim-Based Analysis of a Large Commercial Insured U.S. 
Population

M04 Patient and Provider Preferences for Melanoma Treatment: A Discrete Choice 
Experiment and Willingness-to-Pay Estimates for Immunotherapy and 
BRAF/MEK Inhibition

M05 The Psychological Impact of Forehead Lines: A Systematic Review

M06 Cost-Effectiveness of Tumor Necrosis Factor Inhibitor Cycling Versus 
Switching to a Disease-Modifying Antirheumatic Drug with a New 
Mechanism of Action Among Patients with Rheumatoid Arthritis

M08 Treatment Patterns and Outcomes in Patients with Rheumatoid Arthritis on 
Biologics Who Switch to New Disease-Modifying Antirheumatic Drugs in 
Integrated Healthcare Delivery Networks 

M09 Tofacitinib Utilization Patterns and Persistency Among 4.4 Million 
Continuously Enrolled Commercially Insured Members over 4 Years

M10 The Economic Implications of Different Rheumatoid Arthritis Drug 
Treatment Pathways

M11 Patient Heterogeneity in Rheumatoid Arthritis Treatment

M12 Real-World Utilization of Biologic Anti-inflammatory Medications by Disease 
State in a Regional Managed Care Plan

M14 Patient-Reported Outcomes in Psoriatic Arthritis with Axial Involvement

M15 Impact of Nail Psoriasis on Patient-Reported Outcomes in Patients with 
Psoriatic Arthritis: Descriptive Analysis from the Corrona Psoriatic Arthritis/
Spondyloarthritis Registry

M16 A Descriptive Analysis of Real-World Treatment Patterns of Innovator 
Infliximab and Biosimilar Infliximab in a Treatment-Naïve Turkish 
Rheumatologic Disease Population

M17 Clinical and Expenditure Outcomes Associated with Anti-TNF Biologic 
Dosing Variation in Managed Care Patients with Rheumatoid Arthritis Who 
Were Newly Initiated on a Biologic Medication

M18 Specialty Drug Use Among ACA Members: The Case of Chronic 
Inflammatory Diseases

M19 Costs in Persistent or Switching Rheumatoid Arthritis Patients Newly 
Initiating a Biologic

M21 Reduced Variation in Drug Utilization, Infusion Time, and Cost for Intravenous 
Golimumab Compared to Infliximab: A Real-World Retrospective Analysis

M22 One- and Two-Year Adherence with Biologic Therapy Among Patients with 
Rheumatoid Arthritis

M23 Patient Characteristics and Real-World Utilization of Intravenous Golimumab 
in a Population of Rheumatoid Arthritis Patients Observed in the Corrona 
Registry

M24 Prevalence and Cost of Autoimmune Specialty Drug Use by Indication in 
a 4.4 Million-Member Commercially Insured Population Continuously 
Enrolled 4 Years, 2012 to 2015

M27 Utilization Patterns of Subcutaneously Administered Biologic Medications 
Within a Sample of Rheumatoid Arthritis Patients

M28 Healthcare Costs Among Rheumatoid Arthritis Patients Treated with First-
Line Subcutaneous or Intravenous Biologic Agents: A Difference-in-Difference 
Analysis in 2 National Claims Databases

M29 Work Loss Associated with Hospitalization Due to Infection in Patients with 
Rheumatoid Arthritis

M30 Work Productivity Benefits Estimated Among Rheumatoid Arthritis 
Employees Treated with Etanercept

M31 Adherence, Utilization, and Cost Outcomes of High-Cost Anti-inflammatory 
Drugs in Rheumatoid Arthritis, Psoriasis, and Psoriatic Arthritis

M33 Are Patients with Ankylosing Spondylitis Really Different from 
Nonradiographic Axial SpA? Results from the Corrona Psoriatic Arthritis/
Spondyloarthritis Registry

M34 Reasons for Biologic Therapy Discontinuation in Patients with Ankylosing 
Spondylitis: Analysis of the Corrona Psoriatic Arthritis/Spondyloarthritis 
Registry

I15 Adherence to Ezetimibe Among Patients with Atherosclerotic Cardiovascular 
Disease in Real-World Clinical Practice

I18 Alirocumab Efficacy and Safety in Statin-Treated Patients with or Without 
Ezetimibe: Analysis of 3 Randomized Trials

I20 Consistent Reductions in Atherogenic Lipid Parameters with the PCSK9 
Inhibitor Alirocumab in Patients Not Receiving Background Statin

I21 Modeling the Pharmacy Budget Impact of Alirocumab on U.S. Health Plans
I22 Real-World Comparison of Major Bleeding and Associated Costs Among 

Treatment-Naïve Nonvalvular Atrial Fibrillation Patients Initiating Apixaban, 
Dabigatran, Rivaroxaban, or Warfarin

I23 Do Unmet Treatment Needs Exist Among High-Risk Patients with 
Atherosclerotic Cardiovascular Disease Stratified by Uncontrolled LDL-C 
Levels and Comorbid Diabetes?

J01 Evaluation of Inappropriate Antibiotic Prescribing Among a Commercially 
Insured Population

J02 Variation in Cost of Palivizumab Prophylaxis and the Implications for Policy 
Considerations

J03 The Relationship Between Macrolide-Resistant Streptococcus Pneumoniae 
and Treatment Failure in Adults with Community-Acquired Bacterial 
Pneumonia by CDC Region in the United States

J04 Patterns of Antibiotic Treatment Failure in Pediatric Community-Acquired 
Bacterial Pneumonia in the United States

J05 Antibiotic Treatment Failure in Adults with Community-Acquired Bacterial 
Pneumonia: An Analysis of a Large U.S. Claims Database

J06 Work Productivity and Caregiver Impact of Respiratory Syncytial Virus 
Hospitalizations Among U.S. Preterm Infants 29-35 Weeks Gestational Age

J07 Treatment with Omalizumab Reduces Exacerbations, Healthcare Resource 
Utilization, and Missed School Days in Children with Uncontrolled Allergic 
Asthma

J08 High Costs of Care for Children with Severe or Poorly Controlled Asthma in 
Privately Insured and Medicaid Populations

J10 Treatment Escalation and Postescalation Exacerbation Among Asthma 
Patients Who Initiate an ICS-Containing Regimen

J11 Inhaled Corticosteroid and Inhaled Corticosteroid/Long-Acting Beta Agonist 
Adherence and Exacerbations Among Patients with Persistent Asthma in an 
Integrated Healthcare System

J12 Examining Part D Formulary Restrictions in Chronic Obstructive  
Pulmonary Disease

J13 Incidence of Acute Respiratory Distress Secondary to Opioid Morphine 
Equivalent Dose Among a Medicaid Population

J14 Impact of 2014 American Academy of Pediatrics Guidance for RSV 
Immunoprophylaxis

L01 The Effect of Hospital Admission on 30-Day Unplanned Revisits in Patients 
with Acute Bacterial Skin and Skin Structure Infection

L02 Burden of Atopic Dermatitis: Comorbidities, Healthcare Resource Utilization, 
and Costs in U.S. Commercial and Medicare Adult Populations

L03 Apremilast for the Treatment of Psoriasis and Psoriatic Arthritis: Management 
of Gastrointestinal Adverse Effects

L04 Ixekizumab in the Treatment of Moderate-to-Severe Plaque Psoriasis:  
A 3-Year U.S. Pharmacy Budget Impact Analysis

L05 Positive Predictive Value of an Algorithm to Identify Moderate-to-Severe 
Psoriasis in a Claims Database

L06 Quality-of-Life Benefit Achieved with PASI 75 and PASI 90 Response: Results 
from Phase III Trials of Apremillast

L07 Budget Impact Model Comparing Enstilar Per-Patient Costs in Moderate-to-
Severe Psoriasis Vulgaris

L08 Medication Adherence and Persistence in Patients with Psoriasis, Psoriatic 
Arthritis, and Rheumatoid Arthritis: A Systematic Literature Review

L09 Biologic Utilization Patterns in Treatment-Experienced and Treatment-Naïve 
Patients with Psoriatic Arthritis

L10 Examining the Impact of Psoriatic Arthritis on Risk of Developing New 
Comorbidities

L11 Frequency and Economic Impact of Above-Label Dosing with Biologics in 
Patients with Psoriatic Arthritis

L12 Treatment Patterns Among Psoriasis Patients from a Large National Payer 
Database: A Retrospective Study
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U22 Payer Utilization of Economic Models in the AMCP Format for Formulary 
Submissions: A Web-Based Survey

U23 Does Florida Medicaid’s State-Mandated Formulary Provision Influence 
Prescription Drug Utilization and Costs?

U24 Reasons for Primary Medication Nonadherence in Specialty Pharmacy

U25 Development of a Health System-Based Specialty Pharmacy Service for 
Uninsured and Underinsured Patients in a Women’s Health Fertility Clinic

U26 Insights from Analysis of Formulary Coverage Trends for Generics with High 
Price Increases

U28 Cost Savings Analysis from a Fully Implemented Site of Service Management 
Program

U31 Emerging Costs and Utilization Patterns by Metal Levels of Health Exchange 
Beneficiaries

U32 Impact of Clinical Pharmacist Interdisciplinary Care Plan Interventions in a 
Dual Eligible Population

U33 Impact of Managed Care Pharmacist Interventions on High-Risk Medication Use

U34 Leveraging a Clinical Data Repository to Characterize the Landscape of 
Pharmacogenomic Biomarker-Guided Medication Use

U35 How Confident Are Primary Care Physicians in Deprescribing for the Elderly 
and What Barriers Prevent Deprescribing?

U36 Targeted Prescriber Office Outreach to Grow Adoption of Electronic Prior 
Authorizations

U37 The Community Pharmacist Perspective on Prescription Drug Pricing

U38 Mastering the Commercial MTM Movement: Designing and Delivering the 
Blueprint for a National Health Plan

U39 Capitalizing on Opportunities for Reaching Patients: Utilization of Providers 
in Delivering Medication Therapy Management Services

U40 Performance-Based Risk-Sharing Agreements with Pharmaceutical 
Manufacturers

U41 Budget Impact Analysis of a Clinical Management Program for Inflectra?

U42 Survey to Determine Pharmacy Students’ Exposure and Views of Managed 
Care Pharmacy

U43 Evaluation of the Medical Home Model on the Quality of Care in Parma 
Local Health Authority, Emilia-Romagna, Italy

U44 Trends of Pharmacovigilance and Implementation of Biosimilars in the 
United States: A Systemic Review

U45 Dispensing Channel and Adherence to Specialty Drugs Among Medicare Part D  
Beneficiaries

U47 Exploring the Impact of an Academic Course on Students’ Knowledge, 
Learning, and Attitudes Toward Managed Care Pharmacy

U48 Characteristics of Budget Impact Models Developed by Pharmaceutical 
Companies: A Systematic Review

U49 A Review of Formulary Coverage and Utilization Management of Top 
Specialty Drugs Under Public and Private Health Plans

U50 Characterizing Objective Use in the Journal of Managed Care Pharmacy
W01 Sleep Medication Use and Fall Worry and Worry-Related Limitations in U.S. 

Older Adults

Z01 Value Analysis of a Clinical Pharmacy Service for Direct Oral Anticoagulant 
Therapy Management

Z02 Prescribing Rate and Patterns of Various Health Care Providers: 2015 
Experience from a Self-Insured Employer

Z03 Correlation Between Medical Chart Body Mass Index Category and Obesity V 
Codes in a Claims Data Warehouse

Z04 Survey of Patient Knowledge and Satisfaction with Pharmacists Providing 
Telephonic Care Management of Anticoagulation Therapy as Part of a Risk-
Sharing Accountable Care Organization

Z06 Examination of the Reliance on Electronic Health Record Calculated Time in 
Therapeutic Range in the Management of Anticoagulation by Pharmacists in 
a Pioneer Accountable Care Organization

Z07 Increasing Medication Adherence and Receipt for Commercially Delivered 
Packages

Z08 Development and Validation of a Discrete Event Simulation Model to Evaluate 
the Long-Term Use of Electronic Cigarettes on the U.S. Population

M35 Response to Biologic Therapy in Patients with Ankylosing Spondylitis: 
Analysis of Patient-Reported Outcomes from the Corrona Psoriatic Arthritis/
Spondyloarthritis Registry

M36 Healthcare Utilization and Costs in Patients with Ankylosing Spondylitis in a 
Real-World Setting

M37 Oral Bisphosphonate Treatment Patterns in Osteoporotic Women Aged 55 
and Older in the United States

M38 Burden of Osteoporosis Treatment Discontinuation Among Senior Women: 
Analysis of Fractures and Resource Utilization

M39 Costs and Health Care Resource Use Among U.S. Patients with Incident and 
Subsequent Osteoporotic Fractures

M40 Fracture Liaision Service Return on Investment (Cost Offset) Calculator
M41 Retrospective Evaluation of Evidence-Based and Guideline-Supported 

Medication Prescribing Trends in Targeted Pain Conditions
N01 The Economic Burden of Hyperkalemia Among Patients with Chronic Kidney 

Disease and/or Heart Failure
N03 The Prevalence of Hyperkalemia in the United States
N05 Factors Associated with Nonadherence to Overactive Bladder Medications in 

an Integrated Managed Care Organization
N06 Impact of 2015 Update to the Beer’s Criteria on Estimates of Prevalence and 

Costs Associated with Potentially Inappropriate Use of Antimuscarinics for 
Overactive Bladder

N07 Overactive Bladder in an Integrated Health Delivery System: A Retrospective 
Cohort Study

N08 Assessing the Budget Impact of Increasing the Mirabegron Initial Usage 
Period from 4 to 12 Weeks

N10 Real-World Analysis of Metastatic Castration-Resistant Prostate Cancer 
Patients Treated with Enzalutamide or Abiraterone Acetate Plus Prednisone: 
Baseline Characteristics and Prevalence of Comorbidities

R02 Short-Acting, Long-Acting, and Abuse-Deterrent Opioid Utilization Patterns 
Among 15 Million Commercially Insured Members

R03 Chronic Pain Populations: A Retrospective Analysis of Prevalence and 
Healthcare Resource Utilization

U01 Survey of Medicaid Medication Therapy Management Programs: Variability 
in State Initiatives

U03 Impact of Pain Guardian, a Fraud, Waste, and Abuse Program, on Opioid 
Utilization Using Pharmacy Paid Claims Data

U06 Value, Utility, and Challenges with the Academy of Managed Care Pharmacy 
Format Dossier: Implications of Version 4.0 

U07 How Accurate Are Payers’ Budget Impact Predictions for New Drugs? An 
Empirical Analysis

U08 Use of Nationally Proposed Quality Measures to Evaluate Trends and 
Variations in Contraceptive Use Among Commercially Insured Women in the 
United States

U09 Journal Editors: The Accelerator or the Brake for Real-World Evidence?
U10 Impact of a First-Fill Intervention on High-Risk Medication Usage in a 1 

Million-Member Medicare Population
U11 Use of Selected Prescription “Lifestyle” Drugs Among ACA Population
U12 Innovative Methods to Expand Medication Therapy Management Services: 

Coupling Interprofessional Team-Delivered Services with Integration of 
Onsite Providers and Support Staff

U15 Evaluation of Patient Migration Patterns and Their Associated Costs Within 
a National Medicare Advantage Prescription Drug Plan Imposing an 
Oxycodone HCL Extended-Release Access Restriction

U16 The Largest Private Health Care Payers Cover Rheumatoid Arthritis Drugs 
Inconsistently and Report Reviewing a Different Evidence Base in Their 
Coverage Policies

U17 Treatment Patterns, Duration of Use, and Leading Diagnoses Among Patients 
Initiating Oxycodone Hydrochloride Extended-Release in a Commercial 
Claims Database

U18 Impact of Medication Adherence on Healthcare Costs and Utilization in 
Medicare Beneficiaries with Chronic Conditions

U19 Payers’ Use of ICER Reports in Decision Making
U21 Branded Extended-Release Opioid Use in a National Health Plan: Adverse 

Selection or Adverse Retention?
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Sviatlana Ferri, PharmD Candidate, [U24] Reasons for Primary Medication Nonadherence in Specialty Pharmacy

Bijal M. Shah, BPharm, PhD, [D06] Value Frameworks for the Patient-Provider Interaction: A Comparison of 
the ASCO Value Framework Versus NCCN Evidence Blocks in Determining Value in Oncology

Andrew Sumner, PharmD, [U28] Cost Savings Analysis from a Fully Implemented Site of Service 
Management Program

Bingcao Wu, MS, [E22] Cost of Type 2 Diabetes in a Commercially Insured US Population: Comparison 
of Disease-Attributable and Matched Cohort Cost Estimation Methods

Medal Winning Abstracts
Each abstract was assessed by reviewers using a 1-5 scale on the following 5 criteria: relevance, originality, quality, bias, and clarity. These 
are the same criteria used by JMCP to evaluate manuscripts. The abstract's mean score on the 5 criteria was used to award Platinum, Gold, 
Silver, or Bronze medals. 
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Kim Boswell, MD, [U06] Value, Utility, and Challenges with the Academy of Managed Care Pharmacy Format 
Dossier: Implications of Version 4.0 

Chi-Chang Chen, PhD, MSPharm, [U15] Evaluation of Patient Migration Patterns and Their Associated 
Costs Within a National Medicare Advantage Prescription Drug Plan Imposing an Oxycodone HCL 
Extended-Release Access Restriction

Shelby L. Corman, PharmD, MS, BCPS, [B10] Cost-Effectiveness of Elbasvir/Grazoprevir Compared 
with Ledipasvir/Sofosbuvir and Sofosbuvir/Velpatasvir for the Treatment of Chronic Hepatitis C Virus 

Genotype 1 in the United States 

Maral DerSarkissian, PhD, [I05] Cardiac Resynchronization Therapy and Adherence to Heart Failure Regimens

Santosh Gautam, PhD, [M18] Specialty Drug Use Among ACA Members: The Case of Chronic Inflammatory Diseases

Bozena Katic, PhD, MPH, [G12] Disease-Modifying Therapy Access Issues and Their Impact on Multiple Sclerosis Patients: An Online Mixed 
Methods Study

Casey R. Koch, PharmD, [M12] Real-World Utilization of Biologic Anti-inflammatory Medications by Disease State in a Regional Managed 
Care Plan

Joseph Lee, PhD, [M10] The Economic Implications of Different Rheumatoid Arthritis Drug Treatment Pathways

Ankita Modi, PhD, [M38] Burden of Osteoporosis Treatment Discontinuation Among Senior Women: Analysis of Fractures and Resource 
Utilization

Laura L. Swett, MSW, PhD, [J06] Work Productivity and Caregiver Impact of Respiratory Syncytial Virus Hospitalizations Among US Preterm 
Infants 29-35 Weeks Gestational Age

Gosia Sylwestrzak, MA, [U11] Use of Selected Prescription Lifestyle Drugs Among ACA Population

Stanley Szefler, MD, [J07] Treatment with Omalizumab Reduces Exacerbations, Healthcare Resource Utilization, and Missed School Days in 
Children with Uncontrolled Allergic Asthma

GOLD

Meryl Brod, PhD, [E23] Divergence in Definitions of Control Among Patients with T2DM, Clinicians, and Payers

Jeffrey Kaine, MD, [L10] Examining the Impact of Psoriatic Arthritis on Risk of Developing New 
Comorbidities

Phil Lackey, MD, [B11] Trends in HIV Antiretroviral Tablet Burden in Treatment-Naive Patients in the 
United States

Sam Leo, PharmD, [D04] Dose Rounding Opportunity Analysis of Injectable Monoclonal Antibodies

Sagar Makanji, PharmD, [E07] Impact of Various Clinical Strategies on the CMR Completion Rate for CMS 
Star Ratings

Elisabeth M. Oehrlein, BA, [U09] Journal Editors: The Accelerator or the Brake for Real-World Evidence?

Ahva Shahabi, MPH, PhD, [J02] Variation in Cost of Palivizumab Prophylaxis and the Implications for Policy Considerations

Janelle Sheen, PharmD, [J13] Incidence of Acute Respiratory Distress Secondary to Opioid Morphine Equivalent Dose Among a Medicaid 
Population

W. Gerald Teague, MD, [J08] High Costs of Care for Children with Severe or Poorly Controlled Asthma in Privately Insured and Medicaid 
Populations

Ngoc H. Thai, MS, [E26] Novel Predictive Modeling Identifies and Quantifies Factors That Predict the Risk of Hypoglycemia in Patients with 
Type 2 Diabetes 
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Patients Who Initiate an ICS-Containing Regimen

Kevin Bowen, MD, MBA, [M24] Prevalence and Cost of Autoimmune Specialty Drug Use by Indication in 
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Lee Kallenbach, PhD, [E16] Predictors and Clinical Outcomes of Treatment Intensification in Type 2 
Diabetes Patients Uncontrolled on 2 or More Oral Antidiabetic Agents in a Real-World Setting

Daniel Kantor, MD, [G13] Real-World Persistence with Fingolimod for the Treatment of Multiple Sclerosis: A 
Systematic Review and Meta-analysis

John Ko, PharmD, MS, [G10] Extent of Treatment Persistence and Reasons for Loss of Persistence Among Multiple Sclerosis Patients on 
Injectable Disease-Modifying Therapies

Sharon L. Larson, PhD, [E30] Primary and Secondary Nonadherence in Diabetic Patients

Allen Lising, [U19] Payers’ Use of ICER Reports in Decision Making

Elizabeth A. Lyvers, [F07] Stocking and Dispensing of Opioids and Related Medications: A Survey of Community Pharmacists in a High 
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William Malatestinic, PharmD, MBA, [L05] Positive Predictive Value of an Algorithm to Identify Moderate-to-Severe Psoriasis in a Claims 
Database

Alexander C. Marshall, PharmD Candidate, [M09] Tofacitinib (Xeljanz) Utilization Patterns and Persistency Among 4.4 Million Continuously 
Enrolled Commercially Insured Members over 4 Years

Andrew David Norden, MD, MPH, [G32] A Real-World Claims Analysis of Glioblastoma Treatment Patterns by Lines of Therapy

Janice L. Pringle, PhD, [E42] Evaluating the Impact of Sample Medication on Subsequent Patient Adherence

Gurkirpal Singh, MD, [G24] Hospital Readmissions in Epilepsy: A Statewide Study

Marie Smith, PharmD, [U01] Survey of Medicaid Medication Therapy Management Programs: Variability in State Initiatives

David Stenehjem, PharmD, [M04] Patient and Provider Preferences for Melanoma Treatment: A Discrete Choice Experiment and Willingness-
to-Pay Estimates for Immunotherapy and BRAF/MEK Inhibition

Brian Sweet, BSPharm, MBA, [U21] Branded Extended-Release Opioid Use in a National Health Plan: Adverse Selection or Adverse Retention?

Patty Taddei-Allen, PharmD, BCACP, [U03] Impact of Pain Guardian, a Fraud, Waste, and Abuse Program, on Opioid Utilization Using 
Pharmacy-Paid Claims Data

Tom Tencer, PhD, [L06] Quality-of-Life Benefit Achieved with PASI 75 and PASI 90 Response: Results from Phase III Trials of Apremillast

Thanh G.N. Ton, MPH, PhD, [M11] Patient Heterogeneity in Rheumatoid Arthritis Treatment

Janet Warncke, BA, [B04] The Impact of a “High Touch” Patient Management Model on SVR12 in Chronic Hepatitis C Patients: A 
Comparative Study of Independent and Pharmacy Benefit Manager-Owned Specialty Pharmacies
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ABSTRACTS

Podium Abstracts 
(Presentations: Tuesday, October 4, 9:35 am-11:05 pm)

D06Value Frameworks for the Patient-Provider Interaction:  
A Comparison of the ASCO Value Framework Versus 

NCCN Evidence Blocks in Determining Value in Oncology
Shah B1, Galanto J1, Nguyen H1, Ignoffo R2. 1310 Club Dr, Vallejo,  
CA 94592; bijal.shah@tu.edu; (707) 638-5991 
1Touro University California College of Pharmacy; 2Touro University 
California College of Pharmacy; UCSF College of Pharmacy

BACKGROUND: To address the rising concern about oncology drug 
costs, the American Society of Clinical Oncology (ASCO) and the 
National Comprehensive Cancer Network (NCCN) have recently 
developed tools to help providers and patients make informed deci-
sions about the value of an oncology regimen. Currently, there is a 
gap in the literature discussing a head-to-head review of ASCO versus 
NCCN frameworks when comparing oncology regimens.

OBJECTIVE: To compare the characteristics of ASCO versus NCCN 
frameworks by applying each tool to the same clinical scenarios.

METHODS: ASCO’s Value Framework (AVF) allows users to generate 
a net health benefit (NHB) score along with drug acquisition costs for 
two regimens that have been compared in a prospective randomized 
clinical trial. The AVF generates scores for clinical benefit, toxicity, 
and bonus points that range from zero to 180. In contrast, the NCCN 
Evidence Blocks (NEB) visually depict consensus values from an 
expert panel in a 5 × 5 matrix representing treatment efficacy, safety, 
quality and consistency of evidence, and affordability. Scores for NEB 
range from 1-5, with 1 as the least favorable and 5 as the most favorable 
based on clinical trials from guidelines and expert panel assessment. 
We used two regimens as examples for comparing the AVF and NEB 
scores; enzalutamide for treatment of metastatic castration resistant 
prostate cancer (MCRPC) as well as nivolumab vs. docetaxel in treat-
ment of advanced nonsquamous non-small-cell lung cancer (NSCLC).

RESULTS: The AVF for enzalutamide generated a total NHB score 
of 70.8 (high score; range 0-180) with a monthly cost of $8,494.91, 
while the NEB scored it a 4 (very effective) for efficacy, 4 (occasionally 
toxic) for safety, and 2 (expensive) for affordability in the non-visceral 
metastases block and a score of 3 (moderately effective) for efficacy, 
4 for safety, and 2 for affordability in the visceral metastases block. 
Nivolumab scored a 34.4 (medium score) out of 180 with a monthly 
cost of $7,009.86 in AVF and was given a score of 4 for efficacy and 
safety and 1 (very expensive) for affordability in NEB.

CONCLUSIONS: Both AVF and NEB are novel tools that present oncol-
ogy treatment values differently. An understanding of the character-
istics and methodology of each tool is necessary for users to make a 
value decision on a given anticancer regimen.

SPONSORSHIP: None.

E22Cost of Type 2 Diabetes in a Commercially Insured U.S. 
Population: Comparison of Disease-Attributable and 

Matched Cohort Cost Estimation Methods
Wu B1, Willey V1, Kong S2, Tunceli O2, Windsheimer A2, Deshpande G1, 
Sakurada B2, Raval A1, Bouchard J2. 123 Justison St, Ste 200, Wilmington, 
DE 19801; bwu@healthcore.com; (302) 230-2132 
1HealthCore; 2Novo Nordisk

BACKGROUND: Type 2 diabetes (T2D) is a costly disease and differ-
ent cost estimation methods (CEM) may yield different results with 
significant policy implications.

OBJECTIVE: To compare the cost of T2D estimated by 2 CEMs in a 
commercially insured U.S. population.

METHODS: This retrospective cross-sectional study took a series of 8 
biennial snapshots of the HealthCore Integrated Research Database 
from 1/1/2006-12/31/2014 (cohorts 2007-2014). For each cohort, 
T2D patients were identified in the first calendar year and must have 
been continuously enrolled for both years. Each T2D patient was 
matched to a non-diabetic individual (control) based on age, sex, state 
of residence, and health plan type. All-cause and T2D-related (claims 
with a T2D diagnosis or an anti-diabetic medication) healthcare costs 
(adjusted to 2014 U.S. dollars), including both plan paid and patient 
paid, were examined in the second calendar year. Annual costs due 
to T2D were estimated as the difference in all-cause costs between 
T2D patients and controls using the matched cohort CEM, while the 
T2D-related costs using the disease-attributable CEM. Each biennial 
cohort was analyzed independently and differences were examined 
between the CEMs.

RESULTS: The study identified between 346,486 and 410,234 T2D 
patients in each biennial cohort. During 2007-2014, the prevalence of 
T2D increased from 4.9% to 6.4%. Average age of the yearly cohorts 
increased from 60.3 to 63.3 years old as annual share of Medicare 
Advantage Plan subscribers increased from 9.2% to 21.5%, while 
gender share remained stable (~47% were female). All-cause outpa-
tient visits ($6,223-$6,448) were the main cost driver, followed by 
prescription ($3,687-$4,182) and hospitalization cost ($3,244-$3,445). 
Over the years, annual all-cause healthcare costs remained relatively 
steady in both T2D patients ($13,940-$14,330) and matched controls 
($7,155-$7,470). However, T2D-related costs increased from $2,930 
in 2007 to $3,651 in 2014, mainly driven by higher costs on T2D-
related outpatient visits (from $1,502 in 2007 to $1,768 in 2014) and 
prescriptions (from $1,098 in 2007 to $1,432 in 2014). Annual costs 
due to T2D estimated by the matched cohort CEM ($6,528-$6,969) 
were around twice the estimates using the disease attributable CEM 
($2,847-$3,651).

CONCLUSIONS: Healthcare costs attributed to T2D varied greatly 
depending on the estimation method selected. Payers should pay par-
ticular attention to the costing methodology used, as they may impact 
the interpretation and application of the findings.

SPONSORSHIP: Supported by Novo Nordisk.

U24Reasons for Primary Medication Nonadherence in 
Specialty Pharmacy

Ferri S1, Anguiano R2. 320 W Illinois St, Apt 2409, Chicago, IL 60654; 
skrain2@uic.edu; (773) 218-0694 
1UIC College of Pharmacy; 2University of Illinois Hospital and Health 
Sciences System

BACKGROUND: Primary medication non-adherence (PMN) has been 
recognized by Pharmacy Quality Alliance (PQA) as a high-priority 
measure for medication adherence. They define PMN as newly initiated 
medications not picked up from the pharmacy within 30 days of receipt 
of the prescription by the pharmacy. Rates of PMN reported in the 
literature vary widely from 1.94-75%; however, the definition used to 
assess PMN differed amongst these studies. Additionally, most studies 
were not designed to identify underlying reasons for PMN and very few 
evaluated PMN in specialty pharmacy. It’s theorized that because of the 
challenges unique to specialty medications including high cost, strict 
insurance requirements and specialized training needs, reasons for 
and rates of PMN may differ than those for non-specialty medications. 
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OBJECTIVE: To establish a quality management program with the 
purpose of identifying the frequency of and reasons for PMN in spe-
cialty pharmacy.

METHODS: A retrospective electronic health record review was per-
formed from April 1, 2015 to March 31, 2016 to determine the rates 
and associated reasons for PMN with specialty medications managed 
by the University of Illinois Hospital and Health Sciences System 
Specialty Pharmacy Service (UI-SPS). The reasons for PMN were then 
further grouped into one of five categories: insurance- (e.g., denied 
claims); cost- (e.g. high out of pocket costs); clinical- (e.g., missing 
labs); patient- (e.g. patient refused to start); and coordination- (e.g. 
scheduling injection training) related factors.

RESULTS: The overall rate of PMN for all therapies was determined to 
be 18.6% using the PQA definition. A total of 87 records met the PQA 
criteria for PMN. The causes of PMN identified in the chart review in 
order of highest to lowest frequency included insurance- (33%), coor-
dination- (32%), patient- (21%), clinical- (9%), and cost- (5%) related 
factors.

CONCLUSIONS: UI-SPS implemented a quality management program 
to identify the rates and reasons for PMN in specialty pharmacy. 
Specialty medications are often associated with high drug costs, com-
plex administration, complicated diseases and stringent insurance 
criteria which may contribute to PMN. Because of this, it’s essential 
to identify the underlying reasons for PMN in order to address the 
issues and improve timely delivery of the life-changing therapeutic 
interventions. 

SPONSORSHIP: None.

U28Cost Savings Analysis from a Fully Implemented Site  
of Service Management Program

Sumner A, Liu Y, Denno M, Leo S, Makanji H, Stockman C, Cutts S.  
130 Bellevue Ave, Newport, RI 02840; asumner@magellanhealth.com;  
(401) 344-1032 
Magellan Rx Management

BACKGROUND: Physician-administered medications have gained an 
increasing role in the management of many chronic diseases. These 
products are typically infused by a nurse and can be administered in 
several different sites including hospital outpatient facilities, physician 
offices, ambulatory infusion suites, and the patient’s own home. While 

most office-based practices and home infusion providers are subject to 
a standard fee schedule for reimbursement, hospital outpatient facilities 
are usually reimbursed based on the larger hospital contract, which 
may result in more than 100% increase in cost. Shifting utilization to 
more cost-effective sites can result in significant savings to health plans 
without compromising quality of care. In response, a Site of Service 
(SOS) Management Program was developed to address this need.

OBJECTIVE: To assess the impact of a SOS program for a health plan 
after 12 months.

METHODS: The SOS program was implemented on July 1, 2015 and 
included infliximab and all intravenous immune globulin products. 
When a prior authorization (PA) request is approved for an eligible 
product, a SOS case is automatically generated. Once the patient’s 
insurance benefits are confirmed, a nurse case manager will conduct 
member and provider outreaches to provide information related to 
different sites of care and help coordinate care to the new SOS. Data 
from July 1, 2015 to June 30, 2016 was analyzed. Cost is calculated by 
multiplying the number of approved units (based on PA) by the ASP 
for the drug and the ASP index for the site based on historical claims 
data. The ASP index represents the cost per unit at a given site com-
pared to the ASP. Savings is estimated using the difference between the 
cost at the original SOS compared to the new SOS.

RESULTS: Data for a regional health plan with approximately 2.5 mil-
lion covered lives was represented in this analysis. Over a course of 12 
months, 480 eligible cases were received and 60 cases were success-
fully shifted. Estimated annual savings is $2,182,500 with an average 
savings of $36,375 per shift.

CONCLUSIONS: This SOS program offers unique potential to produce 
significant cost savings to the health plan without compromising the 
quality of care. The process of this program is designed to minimize 
patient and network disruptions. Within the current scope of the 
program, an annualized savings opportunity of $0.07 per member per 
month (PMPM) was realized. Expanding the program to include addi-
tional infusible drugs will allow for an opportunity to further increase 
the savings potential of this program.

SPONSORSHIP: Magellan Rx Management.
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A00-B99 Certain Infectious and Parasitic Diseases
 (e.g., HIV, Hepatitis C)

B01Assessing the Impact of Vaccine Coverage Under Medical 
and Pharmacy Insurance Benefit Versus Medical Only 

on the Herpes Zoster Vaccine and Pneumococcal Vaccination in a 
Commercially Insured Population

Johnson K1, Deshpande G2, Visaria J2. WP97A-243, 770 Sumneytown Pike, 
West Point, PA 19486; kelly.johnson@merck.com; (215) 993-5113 
1Center for Observational and Real World Evidence, Merck & Co; 
2HealthCore

BACKGROUND: Adult vaccination rates are sub-optimal and well 
below Healthy People 2020 targets. Pharmacies have shown to be 
convenient settings for patients to receive vaccination. Vaccination 
reimbursement through an employer-sponsored pharmacy insurance 
benefit is expected to encourage patients to receive vaccinations in 
pharmacies. Few studies have evaluated the impact of pharmacy ben-
efit coverage on vaccination rates. 

OBJECTIVE: To compare vaccination rates for herpes zoster vaccine 
(HZV) and pneumococcal vaccine (PCV) among (1) commercially 
insured members with vaccine coverage via both a medical and phar-
macy benefit, and (2) those with insurance coverage for vaccines via 
only a medical benefit.

METHODS: Commercially insured members within employer groups 
with ≥ 100 members that offered coverage for HZV and/or PCV 
in both medical and pharmacy benefit (exposed group); and in 
the medical benefit only (unexposed group) were identified in the 
HealthCore Integrated Research Database (HIRD). Vaccination rates 
were measured among vaccine eligible patients between 01/01/2013 
to 12/31/2014. Vaccination rate was calculated as the number of vac-
cinations per 1,000 vaccine eligible member-years. Descriptive sta-
tistics were used to compare vaccination rates between exposed and 
unexposed groups.

RESULTS: 7,404 employer groups with 2.83 million members were 
identified. Mean age among exposed HZV vaccine recipients was 62 
years with 55% females; and about 61 years among the unexposed 
with 51% females for members vaccinated in 2013 and 2014. For pneu-
mococcal vaccines, mean age among the exposed was about 58 years 
with 49% females; and about 57 years among the unexposed with 
48% females. The vaccination rate for HZV was 42 per 1,000 member-
month (MM) in the exposed and 15 per 1,000 MM in the unexposed 
group (P < 0.001). The vaccination rate for PCV was 22 per 1,000 
MM in the exposed and 17 per 1,000 MM in the unexposed group 
(P < 0.001). Vaccination rates for Zostavax and pneumococcal vaccines 
were higher among employer groups that offered vaccination coverage 
under medical and pharmacy benefit (exposed group). 

CONCLUSIONS: Vaccination rates against herpes zoster and pneumo-
coccal disease were higher among commercially insured members with 
vaccination coverage under medical and pharmacy benefit, compared 
to those with vaccination coverage under a medical benefit only. The 
receipt of vaccination at a pharmacy may reduce barriers to vaccine 
access and therefore improve vaccine uptake among eligible adults. 

SPONSORSHIP: Funded by Merck & Co.

B02 A Medicaid Hepatitis C Prior Authorization Program 
Outcomes Evaluation

Fatehi E, Leach T, Rambaran S. 225 W 34th St, 2nd Fl, New York,  
NY 10122; efatehi@amidacareny.org; (646) 757-7672 
Amida Care Health Plan

BACKGROUND: Amida Care is a Medicaid Special Needs Health Plan 
that provides comprehensive care to individuals living with HIV/AIDS 
in New York City. Upon the release of new DAA HCV drugs, Amida 
Care implemented a Prior Authorization Program to ensure that its 
members with Hepatitis C receive treatment that would optimize ther-
apeutic outcomes. It is Amida Care’s mission to treat all its coinfected 
members in a manner that is consistent with clinical guidelines, safe, 
and cost-effective. The intent of this analysis to understand the reasons 
leading to the prior authorization denial of Hepatitis C treatment in 
the Amida Care population and to follow members who did not receive 
treatment in order to optimize outcomes. 

OBJECTIVE: To determine the factors leading to denial of Hepatitis C 
medications in a Medicaid Health Plan for members living with HIV/AIDS. 

METHODS: A cross-sectional analysis was performed using admin-
istrative and clinical data for one year of Prior Authorization (PA) 
requests. 

RESULTS: The total number of Prior Authorization requests in 2015 
was 450, of which 410 were approved upon initial request. The initial 
Hepatitis C drug PA approval rate was 91%. The denial reasons for 
the initial requests (n = 40) included unsuppressed HIV Viral Load 
(37.5%), Incomplete data received from provider (7.5%), alternative 
drug/regimen recommended (42.5%), or insufficient evidence to 
support drug effectiveness (12.5%). Of the 40 denied cases, 22 were 
approved after an appeal. The approvals were due to the following 
reasons: member achieved unsuppressed HIV Viral Load (n = 9), 
additional data received from provider (n = 2), alternative drug/regi-
men recommendation accepted by provider (n = 11). Three members 
disenrolled from the plan and the prescriber withdrew the request for 
two of the cases which were initially denied. In 2015, 95% of Hep C 
requests were approved (included initial requests and appeals). The 
denial reasons for the 13 cases were denied after a second level of 
review were as follows: Unsuppressed HIV Viral Load (n = 5), insuffi-
cient evidence to support drug effectiveness (n = 4), missing data from 
provider (n = 1), and request for an alternative treatment regimen when 
there was insufficient justification documented (n = 3). 

CONCLUSIONS: In order to drive health outcomes and support mem-
ber adherence and engagement in a cost effective manner, Amida Care 
developed a Hep C prior authorization program to ensure members 
are treated appropriately. Denial reasons supported clinical appro-
priateness, member readiness as well as cost-effective therapeutic 
alternatives. 

SPONSORSHIP: AmidaCare. 

Professional Poster Abstracts
(Presentations: Tuesday, October 4, 4:00 pm-6:00 pm)
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B04 The Impact of a “High Touch” Patient Management Model 
on SVR12 in Chronic Hepatitis C Patients: A Comparative 

Study of Independent and Pharmacy Benefit Manager-Owned 
Specialty Pharmacies

Warncke J, Emmert H, Olsen J. 1190 W Druid Hills Dr, Ste 135, Atlanta, 
GA 30329; janet.warncke@encompassrx.com; (404) 367-9111 
Encompassrx

BACKGROUND: The evolution of HCV medications has resulted in 
simplified treatment regimens and improved cure rates. However, 
these advancements have not addressed the continuing challenges of 
therapeutic management which, if unsuccessful, can result in treat-
ment failure, increased patient mortality rates, and soaring payer costs. 
According to a Medscape article titled “Achieving Sustained Virologic 
Response in Hepatitis C,” “a U.S.-based study determined that follow-
up costs for patients achieving SVR vs. non-responders have a mean 
annual cost of $6,301 vs. $10,149 for non-responders due to higher hos-
pital and outpatient costs.” The value of achieving SVR is paramount 
and specialty pharmacies have an obligation to maximize this result.

OBJECTIVE: To compare the effect of independent and PBM-owned 
specialty pharmacy (SP) patient management programs on sustained 
virologic response (SVR12) rates in hepatitis C patients.

METHODS: A retrospective medical record review of > 600 chronic 
hepatitis C patients serviced by independent and PBM-owned SPs was 
conducted to determine the percentage of patients achieving SVR12. 
The independent SP utilized a “high touch” patient management 
model. In this model, a comprehensive clinical evaluation and patient 
assessment (including baseline quality of life) was conducted to ensure 
therapy appropriateness and patient adherence. Baseline clinical data 
was recorded and pharmacists regularly followed up with clinical and 
QOL assessments to ensure continued therapy appropriateness and 
adherence. Patients from both SP types were categorized based on 
treatment history and extent of hepatic fibrosis.

RESULTS: Of the > 600 patients reviewed, 98% of those managed by 
the independent SP “high touch” model achieved SVR12 compared to 
95% of those serviced by PBM-owned SPs. Treatment-naïve patients 
achieved SVR12 rates of 98% and 94% through the independent SP 
model and PBM-owned SPs, respectively. Significant differences were 
seen in cirrhotic patients, with 99% achieving SVR12 through the inde-
pendent model compared to only 91% in the PBM-owned SPs (P < 0.01).

CONCLUSIONS: This analysis shows that SVR12 rates for hepatitis C 
patients are improved with the use of an independent SP “high touch” 
patient management model. In particular, there is a substantial differ-
ence in the SVR12 rate of difficult to treat patients, such as cirrhotics. 
These significant improvements warrant additional research to deter-
mine the specific differences between SP models and how they directly 
influence SVR12 rates.

SPONSORSHIP: None.

B05Long-Term Follow-up of Patients with Chronic HCV 
Infection Following Treatment with Direct-Acting 

Antiviral Regimens: Maintenance of SVR, Persistence of 
Resistance Mutations, and Clinical Outcomes

Lawitz E1, Ruane P2, Stedman C3, Moody S4, Abergel A5, Agarwal K6, 
Younes Z7, Chan B8, Schwabe C9. 607 Camden St, San Antonio, TX 78215; 
betty.chan@gilead.com; (949) 218-4267 
1Texas Liver Institute, University of Texas Health Science Center; 2Ruane 
Medical and Liver Health Institute; 3Christchurch Hospital; 4PharPoint 
Research; 5Centre Hospitalier Universitaire de Clermont-Ferrand; 6King’s 
College Hospital; 7Gastro One; 8Gilead Sciences; 9Auckland Clinical Studies

BACKGROUND: Significant advances in the treatment of chronic hepa-
titis C have been made with the introduction of direct acting antiviral 
(DAA) regimens. While sustained virologic response (SVR) rates may 
now be achieved in the majority of patients, data describing long-term 
virologic and clinical outcomes with these regimens are needed.

OBJECTIVE: To describe the long-term outcomes of patients with 
chronic hepatitis C treated with DAAs and enrolled in two 3-year 
registry studies. 

METHODS: We report interim data from two 3-year registry studies 
capturing long-term outcomes in patients with chronic hepatitis C  
treated with DAAs. Subjects are enrolled into the two registries 
according to SVR status; SVR versus non-SVR (Sequence registry). We 
determined the durability of SVR, relapse rates and reinfection rates. 
The persistence of resistance associated variants (RAV) in treatment 
failures is followed. Liver disease progression is assessed by periodic 
clinical and laboratory evaluations.

RESULTS: 5,433 patients enrolled in the SVR registry with a median 
(range) follow-up of 71 (0-156) weeks. 536 patients enrolled in the 
Sequence registry with a median (range) of follow-up of 44 (0-159) 
weeks. Demographic and disease characteristics are described. In 
the SVR registry, at the time of data analysis 99.7% (5,414/5,433) of 
patients have maintained SVR with 0.3% (19/5,433) having emergent 
virus (6 relapses, 8 new infections, 5 to be confirmed). Viral emer-
gence occurred by Week 96 in all patients. In the Sequence registry, of 
89 patients who received an NS5A inhibitor and had baseline sequenc-
ing data 91.0% (81/89) had NS5A RAVs at Week 96. Hepatocellular 
carcinoma (HCC) was reported in 0.3% (16/5,433) and 0.9% (5/536) of 
patients in the SVR and Sequence registries through Week 96 respec-
tively. There were no significant changes in laboratory evaluations or 
liver disease assessments.

CONCLUSIONS: SVR achieved following treatment with direct-acting 
antiviral regimens is durable. In patients failing NS5A containing regi-
mens, treatment-emergent NS5A RAVs persist. Rates of clinical disease 
progression and HCC are low. Ongoing reporting from the registry 
studies will be required to confirm these findings.

SPONSORSHIP: This research was funded by Gilead Sciences.

B06 Ledipasvir/Sofosbuvir for 8 Weeks in Genotype 1 Treatment-
Naïve Noncirrhotic Patients with HCV Viral Load 

Buggisch P1, Peterson J1, Mauss S2, Kowdley K3, Ruane P4, Ain D4, Lee Y5, 
Puyear M6, Ingiliz P7. Lohmuhlenstr. 5 Haus L, Hamburg, Germany 20099; 
michele.puyear@gilead.com; (303) 296-2947 
1IFI Institut für Interdisziplinäre Medizin, Asklepios Klinik; 2Center for HIV 
and Hepatogastroenterology; 3Swedish Medical Center; 4Ruane Medical 
and Liver Health Institute; 5TRIO Health Analytics; 6Gilead Sciences; 
7Medizinisches Infektiologie Zentrum

BACKGROUND: The optimal duration of therapy to achieve sustained 
virologic response (SVR) depends on multiple factors. Patients treated 
with ledipasvir/sofosbuvir (LDV/SOF) with 8-24 weeks achieved 
SVR12 from 94-100% in the ION Phase 3 studies. A decision to shorten 
therapy to 8 weeks is based on treatment history, cirrhosis status and 
baseline viral load (VL). In a post hoc analysis of the ION-3 (treatment-
naïve [TN] noncirrhotic [NC] patients) 8-week data, a VL < 6M was 
shown to be the best predictor of SVR. Real-world effectiveness (RWE) 
is often different from Phase III trials and there is a need to understand 
real-world 8 week regimens in a broader spectrum of patients.

OBJECTIVE: To compare SVR12 rates for the 8 week LDV/SOF treat-
ment duration in the phase-3 ION-3 trial to real-world effectiveness.

METHODS: RWE 8 week LDV/SOF data is emerging from multiple 
single-center and multicenter retrospective and prospective cohorts. 
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In this analysis, the phase-3 ION-3 data is compared with data from 
several diverse real world populations and one post-marketing investi-
gator sponsored HIV/HCV trial. Patient demographics, characteristics, 
SVR12 and discontinuation data has been collated and compared.

RESULTS: The ION-3 post hoc analysis reported 123 patients who 
were TN, NC and VL < 6M and treated with 8 weeks of LDV/SOF. 
Mean age was 52, 22% black, 72% genotype 1a (GT1a); the SVR12 
was 97% (119/123). The overall SVR12 rate from six diverse real-world 
and postmarketing cohorts was also 97% (638/658). There was no sig-
nificant impact of HCV genotypes or subtypes (GT1a, 1b versus GT4), 
prior treatment history, presence or absence of cirrhosis, high viral 
load (HCV VL > 6M), or HIV/HCV co-infection.

CONCLUSIONS: LDV/SOF for 8 weeks yielded high SVR rates in 
ION-3. Analysis of RWE data from several diverse & heterogeneous 
cohorts from the U.S. & EU show SVR outcomes that were consistent 
with the Phase-3 ION-3 results and supports the use of 8 weeks LDV/
SOF in treatment-naive, non-cirrhotic GT1 patients with a baseline 
HCV VL < 6M and possibly in other populations including HIV/HCV 
co-infected patients. Discontinuation rates were low despite diverse 
patients and clinical settings. Data from the TARGET and TRIO 
cohorts also suggests that the 8-week regimen is underutilized.

SPONSORSHIP: This research was funded by Gilead Sciences.

B07Real-World Analysis of Fee-for-Service State Medicaid 
Data to Compare Differences in Patient Demographics 

and Comorbid Medical Conditions Between Previously Treated and 
Untreated Patients Infected with Hepatitis C Virus
Wong R1, Kugelmas M2, Polson M3, Lord T3, Lee J4, Evangelatos T3, Brown K5. 
1411 E 31st St, Oakland, CA 94602; Robertwong123@gmail.com;  
(510) 437-4800 
1Highland Hospital; 2South Denver Gastroenterology, PC; 3Magellan Rx 
Management; 4Gilead Sciences; 5Henry Ford Hospital

BACKGROUND: Since the introduction of the first interferon-free regi-
ments for the treatment of chronic hepatitis C virus (HCV) infection, 
the treatment landscape has been rapidly evolving. This analysis aims 
to examine a real-world Medicaid HCV population to understand cur-
rent treatment patterns. 

OBJECTIVE: To analyze real-world medical and pharmacy data to 
characterize demographics, comorbidities, and concomitant medica-
tion treatment received between patients treated for HCV and patients 
who remain untreated for HCV. 

METHODS: This retrospective study examined real-world medical 
and pharmacy claims from six fee-for-service (FFS) state Medicaid 
programs. Qualifying participants had a diagnosis of chronic HCV on 
at least 2 separate medical claims, were at least 18 years old at index 
date, were continuously eligible throughout baseline period (1/1/10 to 
12/31/14) and study period (1/1/15 to 12/31/15), and, in the treated 
population, at least 1 claim for HCV treatment during the study 
period. The index date for treatment cohort is first date with paid 
claim for HCV treatment and for non-treated cohort is first date with 
service date or medical claim tied to HCV diagnosis code. A six-month 
look back from the index date was used to assess baseline comorbidi-
ties and concomitant medications. 

RESULTS: The prevalence of HCV in this Medicaid FFS study popula-
tion was 4.2%. Of the 4,260 patient with HCV, 1,038 (19.6%) were 
treated. Depending on the state, HCV treatment rates varied between 
16.5% and 22.3% of identified patients. Treated patients were sig-
nificantly older (average [SD] in years 48.8 [11.0] vs. 44.8 [12.4]) and 
had more baseline comorbidities (24.5% vs. 17.1% with comorbid-
ity index > 3), (P < 0.0001 for all comparisons). In addition, treated 
patients had a significantly higher prevalence of cirrhosis (19.1% vs. 

7.5%) and hepatocellular carcinoma (1.0% vs. 0.6%), (P < 0.0001 for all 
comparisons). In contrast, untreated patients had significantly higher 
prevalence of mental health conditions (74.6% vs. 70.2%), hepatitis B 
(2.7% vs. 1.9%), chronic kidney disease (4.0% vs. 3.6%), and use of 
anticonvulsants (57.3% vs. 51.8%), (P < 0.0001 for all comparisons).

CONCLUSIONS: In a real-world Medicaid population, patients treated 
for HCV tended to be older and sicker overall. Specific comorbidities 
and/or concomitant medications identified in untreated patients may 
be barriers to HCV treatment, which would support earlier HCV treat-
ment prior to the development of such comorbidities.

SPONSORSHIP: This research was funded by Gilead Sciences. 

B09Best Practices for a Hepatitis C  
Multidisciplinary Team

Snyder M, Vermeulen K, Celander N. 62 120th St, Fl 2, New York,  
NY 10035; mwsnyder87@gmail.com; (973) 676-1000 ext 2185 
VA New Jersey Healthcare System

BACKGROUND: With the advent of direct-acting antiviral agents 
(DAAs) and interferon-free treatment options, Hepatitis C virus (HCV) 
treatment has undergone a seismic shift. Cure rates now exceed 90%. 
DAA regimen choices continue to present challenges to HCV provid-
ers. The Veterans Health Administration (VHA) has a higher percent-
age of patients with chronic HCV than the general population and a 
high demand for HCV treatment. Pharmacists are uniquely positioned 
to collaborate with providers to manage patients. 

OBJECTIVE: To describe best practices of a Hepatitis C Ambulatory 
Care Clinic.

METHODS: Pharmacists have been integrated into a multidisci-
plinary team (MDT) in the Infectious Disease Hepatitis C clinic at our 
VHA facility. This team includes an Attending Physician, Physician 
Assistants and Clinical Pharmacist Specialists. Additionally, the team 
is supported by a Medical Support Assistant for patient scheduling 
and a pharmacist for medication dispensing and inventory control. 
Clinical Pharmacist Specialists work within the team determining the 
most appropriate HCV treatment regimen for each patient based on 
medical history, previous treatment history, comorbidities, drug inter-
actions, cost and management of patients on treatment. 

RESULTS: The incorporation of Clinical Pharmacist Specialists within 
the MDT has, in addition to providing patient management, led to 
the development of management tools essential to the success of the 
clinic. A shared Outlook calendar optimizes continuous communi-
cation within the MDT. The calendar includes patient HCV clinic 
appointments, follow-up telephone call appointments, urgent patient 
care issue reminders and weekly MDT meetings. An Excel template is 
used to monitor the progress of each patient throughout treatment. A 
SharePoint site for the MDT members contains pertinent resources for 
HCV treatment (guidelines, Criteria for Use, drug monographs, etc.), 
patient drug information pamphlets and Excel monitoring templates. 
Weekly MDT meetings (Hep C Huddles) are held to review patients 
starting treatment in the next week and to discuss issues. The inclu-
sion of primary-care based Clinical Pharmacist Specialists further 
increased the capacity of the clinic. 

CONCLUSIONS: Our facility has developed best practices for an effec-
tive and efficient MDT in the Hepatitis C Ambulatory Care clinic. 
Clinical Pharmacist Specialists are integral members of the team. 
Shared calendars and patient monitoring sheets are quick and effective 
tools for communication and workload management. Our HCV treat-
ment success rate is above 90%. 

SPONSORSHIP: None.
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B10Cost-Effectiveness of Elbasvir/Grazoprevir Compared 
with Ledipasvir/Sofosbuvir and Sofosbuvir/Velpatasvir  

for the Treatment of Chronic Hepatitis C Virus Genotype 1 in the 
United States 
Corman S1, Elbasha E2, Nwankwo C2. 4350 East-West Hwy, Ste 430, 
Bethesda, MD 20814; scorman@pharmerit.com; (240) 821-9663 
1Pharmerit International; 2Merck & Co.

BACKGROUND: An estimated 2.7 million patients are infected with 
chronic hepatitis C (CHC) virus in the U.S. Compared with interferon 
and ribavirin (RBV)-based regimens, direct-acting antivirals (DAAs) have 
shorter treatment durations, greater efficacy, and fewer adverse events. As 
new DAAs are introduced to the market, cost-effectiveness analyses are 
needed in order to identify the most efficient use of resources.

OBJECTIVE: To evaluate the cost-effectiveness of treatment with elbas-
vir/grazoprevir (EBR/GZR) regimens compared with ledipasvir/sofos-
buvir (LDV/SOF) and sofosbuvir/velpatasvir (SOF/VEL) in patients 
with CHC virus genotype 1 (GT1) infection.

METHODS: A Markov model was constructed to evaluate the cost-
effectiveness of EBR/GZR ± RBV, LDV/SOF, and SOF/VEL over a 
lifetime time horizon from the payer perspective. The target popula-
tion was patients infected with CHC GT1a or 1b, stratified by treat-
ment history (treatment-naïve [TN] or treatment-experienced [TE]), 
degree of fibrosis (cirrhotic or non-cirrhotic), baseline viral load 
(HCV RNA < or ≥ 6 million IU/mL), and presence of NS5A resistance-
associated variants (RAVs). The model consists of 16 health states 
encompassing METAVIR fibrosis score (F0-F4), treatment success 
or failure, decompensated cirrhosis, hepatocellular carcinoma, liver 
transplant, and liver-related death. The proportions of patients achiev-
ing sustained virologic response (SVR) or discontinuing therapy early 
were obtained from clinical trials. Other inputs were obtained from 
published sources. The primary outcome was incremental cost-utility 
ratio (ICUR) for EBR/GZR ± RBV vs. LDV/SOF and EBR/GZR ± RBV vs. 
SOF/VEL. Results for subpopulations with and without RAVs and low 
or high viral load were combined into a single weighted average. One-
way sensitivity analyses were conducted to identify drivers of results. 

RESULTS: EBR/GZR ± RBV was cost-saving and produced more QALYs 
compared with LDV/SOF in all patient populations studied, regard-
less of subtype, treatment history, and presence of cirrhosis. EBR/
GZR ± RBV was less costly than SOF/VEL in all populations, but pro-
duced fewer QALYs than SOF/VEL in GT1a cirrhotic (ICUR = $150,540/
QALY for SOF/VEL vs. EBR/GZR in TN and $103,266/QALY in TE 
patients) and in GT1b TN non-cirrhotic patients (ICUR = $228,959/
QALY for SOF/VEL vs. EBR/GZR). In the remaining populations, 
EBR/GZR ± RBV was cost-saving and more effective than SOF/VEL. 
In one-way sensitivity analyses, SVR rates in patients receiving EBR/
GZR ± RBV most commonly impacted model conclusions, and at the 
upper bound resulted in dominance over SOF/VEL in GT1a cirrhotic 
and GT1b TN non-cirrhotic patients. 

CONCLUSIONS: This study found EBR/GZR ± RBV to be less costly and 
more effective than LDV/SOF in patients with CHC GT1. EBR/GZR was 
less costly compared with SOF/VEL in all populations and was also 
more effective in most populations. In GT1a cirrhotic and GT1b-TN-
non-cirrhotic patients, EBR/GZR ± RBV was cost-effective compared 
with SOF/VEL when SVR was increased within sensitivity ranges. 

SPONSORSHIP: Merck & Co.

B11Trends in HIV Antiretroviral Tablet Burden in Treatment-
Naïve Patients in the United States

Lackey P1, Schulman K2, Henegar C3, D’Amico R4, Zelt S4, Fusco J3.  
4539 Hedgemore Dr, Ste 100, Charlotte, NC 28209;  
philip.lackey@carolinashealthcare.org; (704) 331-9669 
1Carolinas Healthcare; 2Outcomes Research Solutions; 3Epividian;  
4ViiV Healthcare

BACKGROUND: The number of single tablet regimens (STR) available 
to clinicians has increased notably since 2007 but annual trends in 
tablet burden and quality metrics have not been well studied.

OBJECTIVE: To trend antiretroviral therapy (ART) pill burden and 
quality metrics in naïve patients.

METHODS: HIV + patients initiating ART between 1/1/2007 and 
12/31/2014 were identified in the OPERA database, a collaboration of 
HIV caregivers at 79 clinics in 15 states. Patients were followed from 
treatment start to regimen change, death, loss to follow-up, or study 
end. ART tablet burden was classified into STR, 2 (2PR) and 3 + pill 
regimens (3 + R). Linear regression models assessed the impact of time 
on the frequency of STR use the likelihood of achieving viral suppres-
sion and experiencing an AIDS defining event (ADE) as well as on the 
time to viral suppression.

RESULTS: Total sample was 9,190 (86% male, median age (IQR) 35 
(27, 45, 39% African American). The percentage of patients initiating 
on a STR or 2PR increased from 57% and 2% in 2007 to 69% and 15% 
in 2014 (P = 0.02. 0.04 respectively) while those initiating on a 3 + R 
decreased from 41% to 16% (P = 0.01) during the same period. Over 
the same time period, the percentage of patients achieving viral sup-
pression after ART initiation rose from 58% to 70% (P = 0.06) while 
those experiencing an ADE dropped from 6.0% to 2.2% (P < 0.001). 
Viral suppression rates increased in STR initiators from 67% to 75% 
(P = 0.15) and from 44% to 47% (P = 0.40) among 3 + R initiators. 
Median time to suppression dropped from 4.3 to 3.0 months (P = 0.06) 
driven primarily by the changes in time to suppression in STR initia-
tors (4.3 to 2.1 months, P = 0.051). Time to suppression did not change 
significantly among 3 + R initiators during the same time frame (4.6 to 
4.0, P = 0.7). Time trends in ADE reduction were also significant for 
STR (4.2% to 1.8%, P = 0.003) but not for 3 + R (8.8% to 5.8%, P = 0.16). 
Cell size for 2PR was too small to support analysis.

CONCLUSIONS: There has been a significant trend in prescribing ART 
with a lower pill burden in the last decade. More than two thirds of 
naïve patients now initiate on an STR, and notwithstanding differ-
ences in efficacy, adherence and tolerability of the various ARVs during 
the timeframe analyzed, significant trends were also noted in achiev-
ing viral suppression and reducing disease progression (new ADE) 
during the initial ART.

SPONSORSHIP: Funded by ViiV Healthcare.

B12 Comparison of Persistence and Outcomes of U.S. 
Department of Health and Human Services-Recommended 

Regimens by Backbone and Third Agent
Sweet D1, Budd D2, Cohen J3. 1010 N Kansas St, Wichita, KS 67214; 
dsweet@kumc.com; (316) 293-2635  
1Kansas University School of Medicine; 2Gilead Sciences; 3Tufts Center for the 
Study of Drug Development

BACKGROUND: Advances in antiretroviral therapy (ART) for HIV 
treatment have reduced patient morbidity and mortality. Persistence 
and adherence have been correlated with improved patient outcomes. 

OBJECTIVE: To evaluate real-world persistence among HIV patients 
comparing Department of Health and Human Services (DHHS)-
recommended regimens. 

METHODS: A retrospective study evaluated ART persistence compar-
ing backbone and third agents in the Truven MarketScan database. 
Adults (≥ 18 years), diagnosed with HIV-1, with ≥ 1 prescription for 
ART during index period (January 1, 2011 through December 31, 
2015) were included. Patients were required to have continuous 
enrollment for 6-month baseline and follow-up periods until the 
earlier of: end of enrollment or end of study period. Persistence was 
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(81.2%). Eastern Cooperative Oncology Group performance status 
scores were 0 (36.4%), 1 (55.9%), or 2 (6.8%). Most patients received 
systemic treatment (74.0%) and of these patients, 64.6% received ≥ 1 
platinum-based therapy. The most common drug treatments in the 
first-line (1L) were platinum only (54.7%), a platinum/taxol combi-
nation (20.9%), and cetuximab only (13.2%). A total of 392 patients 
(15%) received second-line (2L) therapy, most frequently cetuximab 
only (29.9%), a platinum/taxol combination (25.3%), and platinum 
only (16.1%). Of the patients who received 2L therapy, 27% continued 
to third-line (3L) therapy, representing 3% of the total study popula-
tion. Half of patients received monotherapy in the 3L with 22% receiv-
ing cetuximab. Other monotherapy agents included platinums, taxols 
and methotrexate. The other half of patients received combination 
therapy in the 3L, including platinum/taxol (21%). Other drug combi-
nations in the 3L varied from earlier LOTs and included chemotherapy 
agents such as gemcitabine, vinorelbine, and methotrexate.

CONCLUSIONS: In this large real-world evaluation of stage III/IV 
SCCHN, the majority of patients received platinum-based monother-
apy as their first LOT. The 2L and 3L settings were more diverse with 
no clear standard of care. These results suggest that treatment options 
in the 2L and 3L setting in SCCHN remain limited and new modalities 
that offer better outcomes for patients are needed.

SPONSORSHIP: Funding provided by Bristol-Myers Squibb.

C02 Patient Characteristics and Costs in Advanced Head and 
Neck Cancer: Retrospective Analysis of a Community 

Oncology Database
Fisher M1, Fernandes A2, Miller P1, Walker M1, Fenton M3. 6555 Quince Rd, 
Ste 400, Memphis, TN 38119; mfisher@vectoroncology.com;  
(901) 275-0194 
1Vector Oncology; 2AstraZeneca; 3The West Clinic

BACKGROUND: Head and neck (H&N) cancers account for 3% of all 
cancers in the U.S., and it is expected that 61,760 new cases will occur 
in 2016.

OBJECTIVE: To describe patient characteristics, treatment patterns, 
and costs for advanced H&N patients in the community oncology 
setting.

METHODS: Clinical patient data from the 1/1/2007-10/1/2015 medi-
cal records of adults diagnosed with advanced H&N cancer (stage 
III/IV or metastatic) were retrospectively collected from a network of 
community oncology practices in the U.S. Comparisons across groups 
were conducted using ANOVA or Kruskal-Wallis test for continuous 
variables and chi-squared or Fisher’s Exact test for categorical vari-
ables.

RESULTS: The study included 462 patients (median age 61 years, 
range 26-99). Of these, 80.7% were male, 77% Caucasian, and 21% 
African-American. At initial diagnosis, the most frequent tumor loca-
tions were hypopharynx/larynx (31.1%) and oropharynx (30.9%). 
HPV testing was most frequent among the oropharynx group (21.7% 
tested, 51.6% positive). Overall, 41.8% were current tobacco users 
and 22.3% were current or past alcohol abusers/excessive users. First-
line systemic therapy consisted of platinum combinations (41.8%), 
platinum monotherapy (26.4%), cetuximab monotherapy (11.3%), 
other (0.9%), or no chemotherapy (26.4%). Overall median monthly 
healthcare cost was $8,505 (95% CI: $12,739-$16,044). A significant 
effect was seen for alcohol use, with the highest median monthly 
costs among those with abuse/excessive use ($11,009 [$967-$71,328]; 
P = 0.049). Median monthly cost for the first-line period was $6,406 
($12,592-$15,984). Significant variability was seen by treatment 
regimen, with highest cost in patients receiving cetuximab mono-
therapy ($12,429 [$12,506-$17,348]; P < 0.001). Median monthly cost 

defined as time from start date to end of first 90-day gap between fills 
for any ART in the index regimen, or the start date of an ART not in 
index regimen. Kaplan-Meier and Cox proportional hazard models 
evaluated persistence and discontinuation across treatments control-
ling for age, gender, health-plan type, region, Charlson Comorbidity 
Index (CCI), and baseline comorbidities.

RESULTS: 3,990 patients were included, predominantly male (82%), 
average age 41.1 years. Single tablet regimens (STRs) had superior 
persistence compared to multi-tablet regimens (MTRs). Hazard 
ratio for discontinuation/switch for MTRs was 1.95 compared to 
STRs (P < 0.0001), and median time to discontinuation/switch was 
37.5 months (STRs), compared to 21.4 months (MTRs; P < 0.0001). 
Controlling for baseline differences, FTC/TDF-backbone regimens 
demonstrated greater persistence compared to ABC/3TC. ABC/3TC/
DTG had a higher propensity for discontinuation/switch compared 
to EVG/COB/FTC/TDF, (Hazard ratio 1.24). FTC/TDF + DTG had 
a decreased risk for discontinuation/switch compared to FTC/
TDF + DRV/r (HR 0.75), an increased risk compared to EVG/C/FTC/
TDF (HR 1.54), and a comparable risk compared to ABC/3TC/DTG 
(HR 0.98).

CONCLUSIONS: Among DHHS-recommended regimens, STRs had 
greater persistence compared to MTRs. However, ABC/3TC was com-
parable to the FTC/TDF + DTG MTR. Regimens containing FTC/TDF 
had greater persistence compared to regimens with ABC/3TC across 
third agents, STRs, and MTRs. As a third agent, DTG yielded greater 
persistence compared to DRV/r, but poorer persistence compared to 
EVG as part of the EVG/COB/FTC/TDF STR. Persistence is likely to 
result in improved patient outcomes due to benefits associated with 
improved persistence.

SPONSORSHIP: Gilead Sciences sponsored this research.

C00-D49 Neoplasms (e.g., Breast Cancer, Lung Cancer,  
 GIST,  Melanoma, CML, CLL, Multiple Myeloma)

C01Real-World Use of Systemic Treatments by Line of Therapy 
Among Patients with Squamous Cell Carcinoma of the 

Head and Neck 
Baxi S1, Lingohr-Smith M2, Menges B2, Lin J2, Bobiak S3. 1275 York Ave, 
New York, NY 10065; baxis@mskcc.org; (646) 888-4236 
1Memorial Sloan Kettering Cancer Center; 2Novosys Health; 3Bristol-Myers 
Squibb

BACKGROUND: Real-world treatment of patients with stage III/IV 
squamous cell carcinoma of the head and neck (SCCHN) is not well 
characterized, especially for patients with persistent or metastatic 
disease where, according to the National Cancer Institute, median 
survival is 6-10 months.

OBJECTIVE: To describe real-world treatment patterns and lines of 
therapy (LOTs) among patients with stage III/IV SCCHN.

METHODS: Using electronic medical records data from U.S. oncology 
practices (primarily community-based), patients with SCCHN were 
identified based on ICD-9-CM codes between January 1, 2009 and 
December 31, 2014, with variable follow-up time. All patients ≥ 18 
years of age with stage III/IV SCCHN were included in the study, with 
initial stage III/IV diagnosis as the index date. Patient demographics, 
clinical characteristics, and SCCHN LOTs were evaluated. 

RESULTS: Of the total population (n = 3,436), 63% had pharyngeal 
cancer (n = 2,155, mean age: 60.2 years), 21% had laryngeal cancer 
(n = 713, mean age: 62.5 years), 16% had cancer of the oral cavity 
(n = 539, mean age: 61.2 years), and 0.8% had SCCHN in > 1 site 
(n = 29, mean age: 61.1 years). The majority of patients were male 
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for second-line was $6,073 ($11,021-$14,433), with no significant  
variability based on tumor location, HPV status, and tobacco/alco-
hol use. Second-line cost varied by treatment regimen, with lowest 
median cost in patients receiving cetuximab monotherapy ($1,749 
[$9,838-$18,415]; P = 0.004), potentially due to different hospitaliza-
tion costs (higher in other treatment groups).

CONCLUSIONS: Preliminary data in this “real-world” community 
oncology retrospective study suggest that costs of care in patients with 
advanced H&N cancer are related to patient characteristics such as 
alcohol use status and treatment patterns. Further study is underway.

SPONSORSHIP: AstraZeneca.

C03Platinum Rechallenge in Recurrent/Metastatic Squamous 
Cell Carcinoma of the Head and Neck 

Baxi S1, You M2, Bobiak S2. 1275 York Ave, New York, NY 10065;  
baxis@mskcc.org; (646) 888-4236 
1Memorial Sloan Kettering Cancer Center; 2Bristol-Myers Squibb

BACKGROUND: Real-world management of recurrent/metastatic squa-
mous cell carcinoma of the head and neck (SCCHN) is not well 
known. Platinum-based chemotherapy is generally recommended in 
the first-line (1L) setting. The optimal sequencing of regimens beyond 
1L remains unclear, with no current standard of care for patients who 
progress following platinum-based treatment.

OBJECTIVE: To describe the sequencing of systemic therapy in meta-
static SCCHN, specifically the extent to which patients are rechal-
lenged with platinum-based regimens. Healthcare resource utilization 
(HCRU) among platinum-rechallenged patients is also described.

METHODS: This retrospective study used the MarketScan database 
of commercially insured patients. Patients with recurrent/metastatic 
SCCHN treated between January 1, 2009 and March 31, 2015 were 
identified by ICD-9-CM codes. Patients aged ≥ 18 years with primary 
SCCHN who received systemic therapy and had ≥ 180 days of follow-
up were included. Platinum rechallenge was defined as 1L platinum 
treatment followed by second line (2L) platinum treatment ≥ 45 days 
later. Outcome measures included selection and sequencing of sys-
temic treatment, HCRU, and associated costs.

RESULTS: Of 3,684 patients identified, 1,380 (37%) received systemic 
therapy. Most patients (87%) were treated with a platinum-based 
regimen in the 1L setting, of which the majority were either platinum 
monotherapy or platinum/taxol doublet. Only 12% (n = 161) of treated 
patients received subsequent systemic therapy; in this subgroup, 133 
patients received 1L platinum treatment, of whom 50% (n = 66) were 
rechallenged with platinum. Average time from 1L platinum to 2L 
platinum was 150 days (standard deviation [SD] = 237 days). Platinum-
rechallenged patients averaged 14 outpatient visits, with 16% (n = 11) 
visiting the ER and 19% (n = 13) admitted to the hospital with an 
average of 1.3 (SD = 0.9) hospital admissions and an average stay of 4.3 
days (SD = 3.1). Total annual healthcare cost for platinum-rechallenged 
patients was $132,028 (SD = $114,506).

CONCLUSIONS: With limited treatment options for patients with 
recurrent/metastatic SCCHN, many patients who go on to receive 
more than one line of treatment are rechallenged with platinum in 
the 2L setting. The HCRU and economic burden of these platinum-
rechallenged patients was substantial. New treatment options could 
potentially help ease some of the associated burden with both inpa-
tient and outpatient resource use and cost. 

SPONSORSHIP: Funding provided by Bristol-Myers Squibb. 

C08 Direct Healthcare Cost of Patients with Pancreatic 
Cancer Compared to a General Managed Care  

Population in the United States
Garmo V1, Raval A2, Punekar R2, Barron J2, Tan H2, Martel M3, Kasturi V1, 
Jain R2. One Technology Place, Rockland, MA 02370;  
vincent.garmo@emdserono.com; (781) 206-1374 
1EMD Serono; 2HealthCore; 3Xcenda

BACKGROUND: Systemic therapy is often perceived as a main driver 
of cancer costs, but other healthcare costs could contribute more to 
overall spend for patients with pancreatic cancer (PaCa).

OBJECTIVE: To describe differences in direct healthcare costs of 
patients diagnosed with PaCa compared to non-PaCa patients in a U.S. 
managed care population.

METHODS: In this observational, retrospective study, patients (age ≥ 18) 
with ≥ 2 PaCa (ICD-9 157.xx) medical claims between 1/1/2007 and 
6/30/2015 were identified using claims from the HealthCore Integrated 
Research Database. PaCa patients were matched to patients without 
an observable cancer diagnosis between 1/1/2006 and 6/30/2015 
but similar in terms of age, gender, region, and plan type (non-PaCa 
patients). Patients with other cancer diagnoses during 60 days before 
the index date (first PaCa medical claim) were excluded. Patients were 
required to have ≥ 12 months of continuous health plan enrollment 
prior to the index date. Claims through 6/30/2015 or end of patient 
eligibility were analyzed. Cost was adjusted to 2015 U.S. dollar value. 
Results were annualized and reported in per patient per year (PPPY).

RESULTS: 5,826 PaCa patients met the inclusion criteria and were 
matched (1:3) against 17,478 non-PaCa patients. Median follow up was 
7.2 months for PaCa patients and 25.2 months for non-PaCa patients. 
41.3% of PaCa patients had a recorded death during follow up (vs. 4.5% 
in non-PaCa patients). Average annualized (PPPY) total healthcare 
costs (medical and pharmacy) were nearly 16 times higher for PaCa 
($255,233 SD: ± $371,271) vs. non-PaCa patients ($16,021 ± $63,652), 
P < 0.0001. More hospitalizations resulted in additional $159,820 
mean cost among PaCa patients ($217,776 ± $403,352) over non-PaCa 
patients ($57,956 ± $179,267) P < 0.0001; while no cost differences 
were observed pre-index ($23,929 ± $46,540) vs. ($24,827 ± $39,206), 
P = 0.242. These increased costs were also observed for physician 
office visits ($74,825 ± $90,159) vs. ($5,947 ± $19,257), P < 0.0001, and 
outpatient settings ($3,799 ± $3,222 vs. $902 ± $1,400), P < 0.0001. 
Pharmacy related costs were also significantly higher for PaCa patients 
($9,972 ± $17,497) vs. ($2,440 ± $5,421), P < 0.0001.

CONCLUSIONS: PaCa imposed significantly increased economic bur-
den compared to non-PaCa patients. Since inpatient hospitalization 
was the main cost driver, interventions to reduce the risk of hospi-
talizations may result in significant savings to the healthcare system. 
Costs incurred in the outpatient setting and pharmacy related costs 
contributed least to total costs.

SPONSORSHIP: Funded by EMD Serono.

C10 Initiation and Duration of Systemic Therapies Among  
a Managed Care Population with Pancreatic Cancer  

in the United States
Phatak H1, Raval A2, Punekar R2, Barron J2, Tan H2, Martel M3, Kasturi V1, 
Jain R2. One Technology Place, Rockland, MA 02370;  
hemant.phatak@emdserono.com; (781) 681-2362 
1EMD Serono; 2HealthCore; 3Xcenda

BACKGROUND: The time to initiation and duration of systemic 
therapy for patients with pancreatic cancer (PaCa) on a national level 
is not well-documented.

OBJECTIVE: To identify treatment patterns including time to initiation 
and duration for common systemic therapies in PaCa.
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METHODS: In this observational, retrospective study, patients (age ≥ 18) 
with ≥ 2 PaCa (ICD-9 157.xx) medical claims between 1/1/2007 and 
6/30/2015 were identified from the HealthCore Integrated Research 
Database. Patients with other cancer diagnoses during 60 days before 
the index date (first PaCa medical claim) were excluded. Patients were 
required to have ≥ 12 months of continuous health plan enrollment 
prior to the index date. Claims through 6/30/2015 or end of patient 
eligibility were analyzed. A regimen was defined as ≥ 1 agents admin-
istered within a 4-day period. The end of a line of therapy was defined 
as either a 60-day gap in treatment, or initiation of a new drug after 
28 days from the start of therapy. Death was identified using the Social 
Security Death Index.

RESULTS: 5,826 PaCa patients met the inclusion criteria with median 
follow up of 7.2 months. 41.3% of had a recorded death during follow-
up. Most PaCa patients (n = 3,372 or 58%) received systemic therapy. 
The average time between date of PaCa diagnosis and initiation of 
first line therapy was 58.5 ± 133.8 days; median = 30 days. For the 
most common first line therapies, patients were on gemcitabine for 
an average (80.6 ± 80.3) days, on FOLFIRINOX for (96.8 ± 95.6) days, 
and on nab-paclitaxel + gemcitabine (97.0 ± 84.3) days. Nearly quarter 
(24%) of patients received second line therapy, which was initiated on 
an average 103.5 ± 167.7 days from the date of initiation of first line 
therapy. For the most common second line therapies, patients were on 
gemcitabine for an average (72.9 ± 59.0) days, on gemcitabine + nab-
paclitaxel (102.2 ± 103.5) days, and on capecitabine (64.2 ± 79.8) days. 
9.6% received third line therapy, which was initiated on an average 
103.1 ± 157.8 days from date of initiation of second line therapy. For 
the most common third line therapies, patients were on gemcitabine 
for an average of (70.3 ± 56.0) days, on gemcitabine + nab-paclitaxel 
(85.9 ± 80.6) days, and on FOLFOX (85.6 ± 86.14) days.

CONCLUSIONS: The average time patients took to progress from first 
to second line, and from second to third line therapies were similar, 
however, the variance was wide. The long duration between PaCa 
diagnosis and initiation of systemic therapy for some patients may 
indicate non-optimal care for preventing progression.

SPONSORSHIP: Funded by EMD Serono.

C11Burden of Brain Metastases in Non-Small Cell Lung 
Cancer Patients Treated with Epidermal Growth Factor 

Receptor Gene Mutation-Specific Tyrosine Kinase Inhibitor 
Fernandes A1, Tunceli O2, Croft E1, Wu B2, Gu T2, Turner R2.  
One MedImminue Way, Gaithersburg, MD 20878;  
Ancilla.Fernandes@astrazeneca.com; (301) 398-4379 
1AstraZeneca; 2HealthCore 

BACKGROUND: Brain metastases (BM) affect 9%-17% of patients 
with lung cancer. There is a need to understand symptomatology and 
economic burden associated with BM in non-small cell lung cancer 
(NSCLC), specifically in patients receiving epidermal growth factor 
receptor (EGFR) tyrosine kinase inhibitor (TKI) treatment.

OBJECTIVE: To describe the symptoms and economic burden associ-
ated with BM compared with other metastases (OM) or no metastases 
(NM) among patients with NSCLC receiving EGFR TKI treatment.

METHODS: This retrospective study identified patients aged ≥ 18 
years with ≥ 2 ICD-9 diagnosis codes for lung cancer (first diagnosis 
date = index date) within 90 days of each other, and ≥ 1 administra-
tions of TKI between 5/1/2012 and 3/31/2015 from the HealthCore 
Integrated Research Environment. A treatment-based algorithm 
excluded patients with small cell lung cancer. Patients were assigned 
to BM, OM, or NM cohorts based on ICD-9 diagnosis codes for site 
of metastasis. Patients were divided into 2 mutually exclusive groups 
based on first observed date for metastasis code; cancer diagnosed 

before metastasis (CancerBeforeMet, CBM) or cancer diagnosed on 
the same date as the metastasis (CancerOnMet, COM). There was a 
12-month pre-index enrollment requirement. Follow-up time was 
variable. Outcomes included select neurologic/physical symptoms, 
measured by ICD-9 diagnosis codes, and total healthcare cost. CBM 
and COM patients were analyzed separately. Cost analyses were con-
ducted using a generalized linear model (gamma with log link), con-
trolled for age and reported in per-patient-per-month (PPPM) values.

RESULTS: There were 15 BM, 49 OM, and 85 NM CBM patients and 
24 BM and 23 OM COM patients. Mean age was 69 years and 57% 
were women. CBM: BM patients suffered more fatigue, nausea/vomit-
ing, headaches, pain/numbness, altered mental status, and seizures 
versus NM and more headaches and pain/numbness versus OM 
during follow-up. Both BM ($10,631) and OM ($9,350) patients had 
significantly higher PPPM all-cause costs than NM ($6,369) during the 
post-index period (P ≤ 0.05). Costs for BM ($17,064) after metastases 
diagnosis were higher than for OM ($13,004), but the difference was 
not statistically significant. COM: BM patients had more fatigue and 
nausea/vomiting vs. OM. Post-index costs were significantly higher for 
BM patients ($20,578) than for OM ($10,861; P ≤ 0.05).

CONCLUSIONS: Patients in this study who developed BM after their 
NSCLC diagnosis experienced more symptoms and higher economic 
burden than those with NM. For patients diagnosed with metastasis 
at the time of their NSCLC diagnosis, costs were almost double for BM 
versus OM. Novel agents that can treat BM along with TKI therapy 
may reduce this burden.

SPONSORSHIP: AstraZeneca.

C12 Costs Associated with Diagnostic and Postprogression 
Biopsy Among Patients with Non-Small Cell Lung Cancer 

in the United States
Turner R1, Karve S2, Fernandes A2, Chen Y1, Rigas J2, Kelly R3.  
123 Justison St, Ste 200, Wilmington, DE 19801; rturner@healthcore.com; 
(215) 740-7812 
1HealthCore; 2AstraZeneca; 3Johns Hopkins University

BACKGROUND: Management of patients with advanced non-small 
cell lung cancer (NSCLC) is increasingly driven by the underlying 
molecular mutation. Per label, use of approved drugs (e.g., osimer-
tinib, crizotinib) will require information on patients’ mutation status 
obtained via biopsy.

OBJECTIVE: To evaluate initial diagnostic and post-progression biopsy 
costs among patients with NSCLC.

METHODS: A retrospective observational study was conducted using 
the HealthCore Integrated Research Database (2006-2014) and 
included adult (≥ 18 years) patients with diagnosis of NSCLC. Patients 
with continuous health plan enrollment ≥ 12 months prior and ≥ 3 
months post index date (first observed) of NSCLC diagnosis were 
included and followed until health plan disenrollment, study end, or 
death, whichever occurred first. Costs (2015 USD) associated with a 
diagnostic or post-progression biopsy were calculated for the day of 
the biopsy procedure and 7 and 30 days post biopsy procedure. Costs 
were further stratified by patients with and without biopsy-related 
complications (e.g., pneumothorax) on or within 30 days of the biopsy 
procedure. All analyses were descriptive in nature.

RESULTS: Study included 13,718 NSCLC patients (median age: 69 
years; female: 50%; health plan PPO: 73%; Midwest region: 35%) with 
evidence of a biopsy. The average costs of initial diagnostic and post-
progression biopsy were $9,977 and $16,806, respectively. Among 
patients with ≥ 1 complication versus those without a complication, 
the average diagnostic biopsy costs were higher on the day of biopsy 
($12,030 vs. $6,508), 7 ($13,657 vs. $7,765), and 30 days ($24,968 
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index radiation therapy were 57.8% [1.578 (1.137, 2.133), P = 0.003] 
more likely to be GRI. Geographic region, comorbidities, health plan 
type and home oxygen use were not found to be associated with GRI. 

CONCLUSIONS: This study found that PS and age, not health plan 
characteristics and comorbidities, were associated with GRI of first-
line therapy for patients with mNSCLC. Future studies should assess 
adherence to guideline recommended treatment beyond initiation of 
first-line therapy.

SPONSORSHIP: The study was supported by Genentech. 

C14 PD-1 Inhibitor Prescribing Patterns and Utilization Trends 
in a Large National Health Plan

Ems D1, Kennedy K2, Gregory F2, Everhart D1, Vaccaro J1, Sheth S2,  
Saverno K1, Gallagher J2, Loy B2. 515 W Market St, 7th Fl, Louisville, KY 
40202; dems1@humana.com; (502) 476-8891 
1Comprehensive Health Insights; 2Humana 

BACKGROUND: The accelerated approval of nivolumab and pembro-
lizumab, both programmed death-1 (PD1) inhibitors, provides new 
treatment options for several cancers. Little is known about real-world 
use of these agents. 

OBJECTIVE: To track utilization and describe patterns of use of 
nivolumab and pembrolizumab within a large national health plan.

METHODS: Commercial, Medicare, and Medicaid patients starting 
pembrolizumab or nivolumab therapy between 9/4/14-3/31/16 were 
identified through administrative claims. The date of the first claim for 
a PD1 was the index date. Baseline demographic and clinical features, 
including age, sex, cancer type, and prior therapies were described for 
all PD1 initiators. Patients with at least 6-months of continuous plan 
enrollment prior to index date were included to assess indications of 
PD1 use. Only fully insured patients were included in analyses of post-
index utilization and outcomes. Patients were followed-up until the 
earlier of death, disenrollment, or discontinuation, which was defined 
as a gap in therapy of the index drug by at least 45 days without evi-
dence of death or disenrollment during this 45-day window.

RESULTS: A total of 1,133 patients started therapy with a PD1 agent 
through 3/31/16; 135 (12%) started pembrolizumab and 998 (88%) 
started nivolumab. The number of patients starting therapy with PD1s 
has increased every quarter; 33% of all PD1 initiators were in Q4 2015, 
the most recent full quarter analyzed. Males comprised 61% of PD1 
initiators, mean (SD) age was 69 (10) years. 14% of patients who initi-
ated therapy prior to 1/1/16 have discontinued. The percent of patients 
with a claim for melanoma, lung, or kidney cancer in the 6-month 
pre-index period prior to starting nivolumab was 13%, 82%, and 10%, 
respectively. The percent of patients with a claim for melanoma or lung 
cancer in the 6-month pre-index period prior to starting pembroli-
zumab was 87% and 24%, respectively. Evidence of metastasis prior 
to starting a PD1 was seen in 84% of patients. 

CONCLUSIONS: Uptake of PD1s increased quarterly. The two PD1s 
appear to be used differently for the treatment of melanoma and lung 
cancer with pembrolizumab more commonly used for the treatment 
of melanoma, and nivolumab more frequently used for the treatment 
of lung cancer. This pattern of use is most likely due to differences 
in FDA-labeling between pembrolizumab and nivolumab regarding 
PD-L1 expression testing for lung cancer. Continued review of pre-
scribing trends is essential to ensure proper use of PD1s.

SPONSORSHIP: Humana.

vs. $15,988) post biopsy (all P values < 0.001). Patients undergoing 
a post-progression biopsy that had a complication had higher costs 
on the day of biopsy ($22,593 vs. $7,812) and within 7 ($23,969 vs. 
$8,932) and 30 days ($30,293 vs. $12,494) of the biopsy compared 
with patients without a complication (all P values < 0.001). Patients 
with bronchoscopy had higher 7-day costs compared to patients with 
a percutaneous needle biopsy at both diagnostic ($9,133 vs. $4,718, 
P < 0.001) and post-progression ($10,030 vs. $3,534, P < 0.001) biopsy.

CONCLUSIONS: Post-progression biopsy costs were similar to initial 
diagnostic biopsy costs; however, the presence of a complication 
resulted in a significant increase in costs. The costs estimates pro-
vided in this study can serve as inputs in determining budget impact 
of newer tissue biomarker-directed therapies as well as the potential 
cost savings of newer and safer plasma testing technologies in NSCLC.

SPONSORSHIP: AstraZeneca.

C13Predictors of Guideline-Recommended Initiation of  
First-Line Systemic Therapy for Patients with  

Metastatic Non-Small Cell Lung Cancer 

Casebeer A1, Antol D1, Hopson S1, Li Y1, DeClue R1, Khoury R2, Parikh A2,  
Michael T2, Stemkowski S1, Bunce M2. 515 W Market St. 7th Fl, Louisville, KY  
40202; acasebeer@humana.com; (703) 789-7643 
1Comprehensive Health Insights; 2Genentech

BACKGROUND: Previous studies of guideline adherent treatment for 
non-small cell lung cancer (NSCLC) have either lacked performance 
status (PS) or are limited geographically. This study advances our 
understanding of factors associated with adherence to guidelines at 
initiation of therapy by using a national, mostly Medicare population 
and includes a validated claims-based algorithm to predict PS. 

OBJECTIVE: To determine factors associated with guideline recom-
mended initiators (GRI) in a metastatic non-small cell lung cancer 
(mNSCLC) cohort.

METHODS: mNSCLC patients were identified from Humana claims 
and treatment authorizations for infusion therapy initiated in 2013-
2014. PS was approximated using a claims-based algorithm from pro-
cedures, diagnoses and durable medical equipment codes. PS ranges 
from 0-4 (higher values indicate more functional limitations), and was 
defined as high (3, 4); medium (2) and low (0, 1). GRI had > 1 cycle 
of a National Comprehensive Cancer Network recommended first-line 
infused therapy based on age and predicted PS or targeted therapies 
regardless of age and PS. Patient characteristics were compared using 
chi-square and t-tests. Patient, treatment and health plan charac-
teristics predictive of GRI were assessed using a stepwise logistic 
regression model. The results were reported as odds ratios with 95% 
confidence intervals

RESULTS: Of 1,458 mNSCLC patients, 347 (23.8%) were non-GRI. 
These patients were older (71.9 vs. 70.0 mean years, P < 0.0001), 
more frequently Medicare beneficiaries (96.0% vs. 91.8%,  
P = 0.0089), dually eligible for Medicare/Medicaid (23.1% vs. 10.5%, 
P < 0.0001), and had a low income Part D subsidy (30.3% vs.  
16.7%, P < 0.0001). In the final model, each year increase in age was 
associated with a 6.2% [0.938 (0.918-0.957), P < 0.0001] decreased 
odds of GRI. Females were 40% [1.399 (1.037, 1.886), P = 0.0277] 
more likely to be GRI. Patients with PS = 3/4 were 99.7% [0.003 (0.001, 
0.012), P < 0.0001] less likely to be GRI than patients with PS = 0/1. 
Patients with a PS = 2 were 90.2% [0.098 (0.071, 0.36), P < 0.0001] less 
likely to be GRI than patients with a PS of 0/1. Patients receiving pre-
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C15Initiation of Guideline-Recommended First-Line Systemic 
Therapy and Clinical Outcomes for Patients with 

Metastatic Non-Small Cell Lung Cancer 
Antol D1, Casebeer A1, Hopson S1, Li Y1, DeClue R1, Khoury R2, Parikh A2,  
Michael T2, Stemkowski S1, Bunce M2. 515 W Market St. 7th Fl, Louisville, KY 
40202; ddrzayichjankus@humana.com; (502) 476-6225 
1Comprehensive Health Insights; 2Genentech

BACKGROUND: Guideline-recommended initiation of therapy (GRI) 
has been advocated to encourage consensus evidence-based treatment. 
Previous studies considered the impact of guideline adherent treat-
ment on survival in metastatic non-small cell lung cancer (mNSCLC) 
patients. There is a gap in information regarding GRI influence on 
other outcomes. 

OBJECTIVE: To determine the impact of GRI for mNSCLC patients on 
outcomes, including: hospice initiation, survival, and hospitalization 
or infusion 30 days prior to death. 

METHODS: mNSCLC patients were identified from Humana medical 
claims and treatment authorizations for infusion therapy in 2013-
2014. Performance status (PS) was approximated using an algorithm 
based on procedure, diagnosis and durable medical equipment codes. 
GRI was defined as a claim for > 1 cycle of a National Comprehensive 
Cancer Network recommended therapy based on age and predicted 
PS for systemic therapy and targeted therapy regardless of age and PS. 
The index date was the date of the first infusion. Mortality outcomes 
were restricted to Medicare patients. End-of-life care quality indica-
tors (EOLC) for Medicare patients included hospital admission and 
oncology infusions 30 days prior to death. A Cox proportional hazards 
model, adjusted for age, gender, comorbidity burden and treatment 
regimen characteristics, assessed the impact of GRI on mortality. 
Results were reported as hazard ratios. 

RESULTS: Of 1,458 patients, 347 (23.8%) received non-GRI therapy at 
initiation. Non-GRI patients were older (71.9 + 7.4 vs. 70.0 + 7.5 years, 
P < 0.0001), more often dually eligible for Medicare/Medicaid (23.1% 
vs. 10.5%, P < 0.0001), and had a Part D low-income subsidy (30.3% vs.  
16.7%, P < 0.0001). Among the 46.6% of the patients who died ≤ 12 
months post-index; a greater percentage were non-GRI (55.0% vs. 
43.9%, P = 0.0005). There was no difference in hospice use within 12 
months of index by GRI. In risk-adjusted models, PS, not GRI was 
predictive of mortality. Compared to PS = 0,1, patients with a PS = 3,4 
had a 1.5 times greater hazard of death (P = 0.005). Overall, 54.0% of 
patients were hospitalized and 23.6% had an oncology-related infu-
sion ≤ 30 days of death, with no differences by GRI. 

CONCLUSIONS: Differences observed in mortality by GRI were no 
longer present in risk adjusted models among patients with mNSCLC. 
A PS indicative of greater functional limitations was associated with 
mortality. No differences were found in hospice use or EOLC by GRI. 
Future studies should examine how adherence to guideline recom-
mended treatment, beyond initiation, influences patient outcomes. 

SPONSORSHIP: This project was sponsored by Genentech.

C19 Initial Treatment and Costs of Metastatic Merkel Cell 
Carcinoma in the United States

Menzin J1, Stern K1, Garmo V2, Phatak H2, Steuten L3, Ramsey S3, Nghiem P4. 
20 Fox Rd, Waltham, MA 02451; jamenzin@bhei.com; (781) 290-0808 
1Boston Health Economics; 2EMD Serono; 3Hutchinson Institute for Cancer 
Outcomes Research; 4University of Washington

BACKGROUND: Merkel cell carcinoma (MCC) is a rare and aggres-
sive neuroendocrine carcinoma of the skin, mostly affecting elderly 
or immunocompromised individuals. Approximately 1,500 new cases 
are diagnosed each year in the U.S., 51% of which are metastatic at 

time of diagnosis. Data describing the initial treatment patterns and 
costs among those diagnosed with distant or metastatic MCC (mMCC) 
are scarce.

OBJECTIVE: To identify initial treatments and associated costs for 
mMCC in the U.S.

METHODS: Surveillance, Epidemiology, and End Results (SEER)-
Medicare data was utilized to describe initial treatment utilization and 
costs for patients aged ≥ 65 years diagnosed with mMCC from 2006-
2011. Index date is date of MCC diagnosis. Patients were required 
to have Medicare eligibility (Part A and B coverage) for ≥ 12 months 
before and 4 months after diagnosis. Patients enrolled in HMOs were 
excluded. Chemotherapy, radiation and surgery utilized in the initial 
treatment period, defined as the first four months following diagno-
sis, were identified from Medicare claims and SEER. Costs assessed 
included chemotherapy, radiation, other medications, and all other 
medical costs (all settings of care including inpatient, outpatient, phy-
sician, and surgery). Mean costs were adjusted to 2015 dollars. The 
Instant Health Data platform was used to calculate all results.

RESULTS: A total of 119 patients diagnosed with mMCC were identi-
fied in SEER-Medicare. Mean patient age was 81 (SD = 7.33) years. The 
majority were Caucasian (N = 109; 92.4%) and male (N = 83; 69.7%) 
with a median income of $62,016. During the first four months after 
diagnosis, across multiple lines of therapies, 115 (97%) received any 
treatment, of which 79 (66%) received surgery, 53 (45%) chemo-
therapy, and 61 (51%) radiation. The most common chemotherapy 
agents used were carboplatin (N = 36; 30.3%) and etoposide (N = 31; 
26.1%). Average total costs were $28,734 (SD = $35,710), of which 
chemotherapy accounted for $680 (SD = $1,039) or 2% of total, 
radiation $1,724 (SD = $3,486) or 6% of total, other medication costs 
$1,887 (SD = $4,180) or 7% of total, and other medical costs $24,443 
(SD = $35,354) or 85% of total costs.

CONCLUSIONS: Most patients received some form of treatment during 
the four months following mMCC diagnosis, with surgery being the 
most common followed by radiation and chemotherapy. In patients 
with mMCC, chemotherapy contributed least to total costs likely due 
to the lack of novel agents for treating mMCC, while medical costs 
(not including costs for chemotherapy, radiation, and medications) 
contributed by far the most.

SPONSORSHIP: Funded by EMD Serono and Pfizer.

C20 A Validation of Clinical Data Captured from a Novel 
Cancer Care Quality Program Directly Integrated with 

Administrative Claims Data
Barron J1, Kern D1, Wu B1, Malin J2, Ganetsky A3, Willey V1, Quimbo R1, 
Fisch M4, Singer J1, Mamtani R3. 123 Justison St, Ste 200, Wilmington, DE 
19801; dkern@healthcore.com; (302) 230-2102 
1HealthCore; 2Anthem; 3University of Pennsylvania; 4AIM Specialty Health

BACKGROUND: Data from Anthem’s Cancer Care Quality Program 
(CCQP) is directly integrated with administrative claims and other 
data sources to provide a level of clinical detail not available in claims-
based studies. This integrated oncology data is referred to as the 
HealthCore Integrated Research Environment (HIRE)-Oncology data.

OBJECTIVE: To evaluate the validity of the HIRE-Oncology data (dur-
ing 06/23/2014 through 6/1/2015) compared with medical records of 
patients with breast (BC), lung (LC), or colorectal cancer (CRC).

METHODS: Data elements obtained include cancer type, stage, histol-
ogy (LC only), and biomarkers. A sample of 300 BC, 200 LC, and 
200 CRC patients with CCQP requests for treatment within the HIRE 
Oncology data were identified for medical record collection and review 
by a blinded board certified oncology pharmacist. Statistical measures 
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of validity (agreement, positive predictive value (PPV), negative pre-
dictive value (NPV), sensitivity, and specificity) were used to compare 
clinical information between data sources. Observations without 
available data for a given data point were excluded from the analysis 
for which data was missing.

RESULTS: All 300 BC records reviewed were confirmed BC, while 
197 of the LC records and 197 of the CRC records were confirmed 
(PPV = 0.99 for each). The agreement of disease stage was 85% for BC, 
90% for LC, and 94% for CRC. The agreement of LC histology (small 
cell vs. non-small cell) was 97%. Agreement of progesterone receptor, 
estrogen receptor, and HER2 status biomarkers in BC was 92%, 97%, 
and 92%, respectively; EGFR and ALK agreement in LC was 97% and 
92%, respectively; and agreement of KRAS status in CRC was 95%. 
Measures of PPV, NPV, sensitivity and specificity showed similarly 
strong evidence of validity.

CONCLUSIONS: The high agreement between the HIRE-oncology data 
and medical records support the validity of these data for research. 
Currently ongoing and future research will utilize the data obtained 
from the CCQP, which can enhance claims-based studies by providing 
real-world clinical data that is not otherwise available to researchers 
on a national level.

SPONSORSHIP: This research was sponsored by HealthCore.

C21Prevention of Stomatitis Using a Dexamethasone-Based 
Mouthwash in Postmenopausal Women with Hormone 

Receptor-Positive Metastatic Breast Cancer Treated with 
Everolimus + Exemestane: SWISH Trial
Rugo H1, Beck J2, Glaspy J3, Peguero J4, Pluard T5, Dhillon N6, Hwang L7, 
Nangia C8, Mayer I9, Meiller T10, Chambers M11, Sweetman R12, Sabo J12, 
Seneviratne L13. 1600 Divisadero St, San Francisco, CA 94115;  
hope.rugo@ucsf.edu; (415) 353-7070 
1University of California San Francisco Helen Diller Family Comprehensive 
Cancer Center; 2Highlands Oncology Group; 3University of California Los 
Angeles School of Medicine; 4Oncology Consultants; 5St. Luke’s Cancer 
Institute; 6Cancer Treatment Centers of America; 7Kaiser Permanente Mid-
Atlantic States; 8UC Irvine Health Chao Family Comprehensive Cancer 
Center; 9Vanderbilt-Ingram Comprehensive Cancer Center; 10Oncology 
and Diagnostic Sciences, Dental School and The Marlene and Stewart 
Greenebaum Cancer Center University of Maryland Medical Center; 11The 
University of Texas MD Anderson Cancer Center; 12Novartis; 13Los Angeles 
Cancer Network

BACKGROUND: Stomatitis is one of the most common adverse events 
(AEs) associated with mTOR inhibitors. In BOLERO-2, patients 
receiving everolimus + exemestane (EVE + EXE) reported all grade (Gr) 
stomatitis of 67%; 33% had Gr ≥ 2 and 8% Gr 3. The median time 
to ≥ Gr 2 onset was 15.5 days, the incidence of new stomatitis (Gr ≥ 2) 
plateaued at 6 weeks. In a meta-analysis, 89% of first stomatitis events 
occurred within 8 weeks. Topical steroids are used to treat aphthous 
ulcers; anecdotal use as prophylaxis has been reported. AEs may have 
a negative impact on treatment adherence and clinical outcomes. 
Interventions that may prevent AEs therefore are highly relevant.

OBJECTIVE: To evaluate prophylactic use of dexamethasone (DEX) 
mouthwash (MW) in preventing stomatitis in postmenopausal (PM) 
women with hormone receptor-positive (HR +) metastatic breast can-
cer (MBC) receiving EVE + EXE.

METHODS: Eligible patients with HR + MBC were prescribed with 
EVE 10 mg + EXE 25 mg QD and 10 mL of commercially available 
alcohol-free DEX 0.5 mg/5 mL oral solution to swish × 2 min, and spit 
QID for 8 weeks, starting day 1. Patients completed a daily adherence 
log, including an oral pain (range 0-10) and normalcy of diet score. 
The primary endpoint was to compare the incidence of Gr ≥ 2 stomati-
tis at 8 weeks with BOLERO-2 results. Secondary endpoints were MW 

use by average times/day, EVE + EXE dose intensity, incidence of all Gr 
stomatitis and time to resolution to Gr ≤ 1.

RESULTS: Of 92 patients enrolled, 86 were evaluable for efficacy. 
Median age was 61 years (range 34-87); > 35% were treated with 
EVE + EXE in the 2nd/later-line setting. Median dose intensity was 
10 mg (range 3-10) for EVE and 25 mg (range 8-25) for EXE. 95% 
of patients used the MW 3-4 times/day (median MW use/day = 3.95, 
range 1.9-4). The incidence of Gr ≥ 2 stomatitis at 8 weeks was 2.4% 
(2 patients) vs. 33% in BOLERO-2. The incidence of all-grade stoma-
titis at 8 weeks was 21.2% (n = 18) vs. 67% in BOLERO-2. The rate 
of Gr 1 stomatitis was 18.8%. Of 75 patients with complete ECOG 
scores, 88% maintained/improved ECOG status. Mean pain scale 
score was < 1 at all visits; 88% of patients reported a normal diet at 
8 weeks. 13% discontinued EVE + EXE due to treatment-related AEs 
(most common: rash [2%], hyperglycemia [2%], stomatitis [2%] and 
pneumonitis [1%]).

CONCLUSIONS: Prophylactic use of 0.5 mg/5 mL DEX oral solution 
markedly decreased the incidence and severity of stomatitis in patients 
receiving EVE + EXE for MBC and should be considered a new stan-
dard of oral care in this setting.

SPONSORSHIP: This study was sponsored by Novartis (NCT02069093).

C22 Healthcare Costs Among Metastatic Breast Cancer 
Patients Initiating Nab-Paclitaxel or Eribulin as a  

Second-Line Chemotherapy
Bonafede M1, Cai Q1, Princic N1, Tran O1, Pelletier C2, Parisi M2, Glück S2. 
150 Cambridge Park Dr, Cambridge, MA 02140;  
machaon.bonafede@truvenhealth.com; (603) 580-5587 
1Truven Health Analytics; 2Celgene Corporation

BACKGROUND: The goals of treatment for patients with metastatic 
breast cancer (MBC) are to prolong patient survival and minimize 
cancer-related disease symptoms. Limited data are available on the 
comparative effectiveness of nanoparticle albumin-bound paclitaxel 
(nab-P) vs. eribulin for second-line (2L) treatment of MBC in a real-
world setting.

OBJECTIVE: To compare total cost of care in patients with MBC 
treated with 2L chemotherapy including nab-P or eribulin in a large 
insured U.S. population. 

METHODS: This retrospective cohort study selected adult women from 
the Truven Health MarketScan Research Databases (commercial and 
Medicare insurance) with ≥ 1 medical claim for secondary malignant 
neoplasm diagnoses, ≥ 2 medical claims with a breast cancer diagno-
sis, and who initiated nab-paclitaxel or eribulin as a 2L chemotherapy 
during January 1, 2010 and January 31, 2015. Patients were required 
to be continuously enrolled in their health plans for ≥ 12 months prior 
to and 6 months following the initiation of 2L treatment. A generalized 
linear model (GLM) with gamma distribution to control for baseline 
clinical characteristics and adjunctive treatment was used to compare 
total healthcare costs and MBC-related treatment costs for nab-pacli-
taxel and eribulin patients per patient per month during 2L.

RESULTS: There were 479 eligible MBC patients that met selec-
tion criteria of which 324 initiated 2L treated with nab-paclitaxel 
(mean ± standard deviation [SD] age 59.0 ± 10.9) and 155 with eribulin 
(mean ± SD age 58.5 ± 10.1). The total all-cause unadjusted health-
care costs in the nab-paclitaxel cohort had a mean of $23,081 (SD 
$44,613) compared with $26,229 (SD $49,073) for the eribulin cohort. 
The lower unadjusted total healthcare costs for nab-paclitaxel were 
driven primarily by lower outpatient office visits costs (mean ± SD 
$411 ± $659 vs. $606 ± $2,960), outpatient pharmacy costs (mean ± SD 
$570 ± $1,685 vs. $778 ± $1,810), MBC treatment standard care costs 
(mean ± SD $9,921 ± $12,116 vs. $10,949 ± $22,489) and MBC sup-
portive care costs (mean ± SD $3,693 ± $5,306 vs. $4,005 ± $6,284). 
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Consistent with unadjusted results the nab-paclitaxel cohort incurred 
lower costs (versus eribulin) for both total all-cause and MBC treat-
ment (standard care and supportive care) following adjustment for 
baseline covariates, although this difference was not statistically sig-
nificant (P = 0.98 and P = 0.50, respectively).

CONCLUSIONS: The results from this analysis suggest that the per 
patient per month total cost of care is similar between patients receiv-
ing 2L nab-Paclitaxel and 2L eribulin for the treatment of metastatic 
breast cancer.

SPONSORSHIP: Celgene Corporation. 

C25Duration of Therapy for Oral Treatments in Patients with 
Metastatic Castration-Resistant Prostate Cancer

Engel-Nitz N1, Behl A2, Blauer-Peterson C1, Dawson3 11000 Optum Cir, 
MN101-E300, Eden Prairie, MN 55344; nicole.engel-nitz@optum.com;  
(952) 205-7770 
1Optum; 2Janssen Scientific Affairs; 3Georgetown University Hospital

BACKGROUND: Abiraterone acetate (ABI) with prednisone and 
enzalutamide (ENZ) are oral treatments for patients with metastatic 
castration resistant prostate cancer (mCRPC). The literature suggests 
that the sequence in which these therapies are used may drive devel-
opment of cross-resistance, potentially costing patients in terms of the 
effectiveness of subsequent treatments in the event of failure of the 
initial treatment. However, there is little evidence on whether sequenc-
ing of therapy influences overall duration of therapy and subsequent 
outcomes, particularly progression to end-of-life care.

OBJECTIVE: To compare real-world duration of therapy and hospice 
use among patients initiated on ABI and ENZ.

METHODS: Optum’s national health claims database was used to 
conduct a retrospective analysis of patients newly initiated on ABI or 
ENZ from 09/01/2012 to 06/30/2015 with: ≥ 1 non-diagnostic claim 
with a prostate cancer diagnosis (ICD-9-CM 185.xx) from 6 months 
pre- through 30 days post-index date; ≥ 6 pre-index and ≥ 3 months 
post-index health plan enrollment (retaining patients who died). 
Cohorts (ABI or ENZ) were based on the first medication initiated 
(index date). Duration of therapy with ABI and ENZ was assessed as 
time from index date until the last days supply of ABI or ENZ (includ-
ing switched medications). Descriptive analyses and Cox proportional 
hazards compared ABI to ENZ cohorts on duration of therapy; models 
adjusted for age, geographic region, pre-index clinical (comorbidities, 
bone/ brain metastases, docetaxel), and pre- and post-index statin use. 
Time to hospice and time from hospice start to death were evaluated.

RESULTS: Average age was 74 years (ENZ, n = 421) and 73 years (ABI, 
n = 1,095; P = 0.003); Charlson comorbidity scores were 6.4 (ENZ) 
and 5.9 (AB; P < 0.001). Average duration of treatment was 320 days 
(ABI) and 260 days (ENZ), P < 0.001. Adjusted Cox proportional haz-
ards analysis found a higher hazard of discontinuing treatment for 
ENZ vs. ABI (HR: 1.25; 95% confidence limits: 1.02, 1.52; P = 0.032). 
Hospice was used by 14.8% of ABI and 12.6% of ENZ cohort patients 
(P = 0.270). Patients started hospice an average of 307 days (ABI) and 
234 days (ENZ) after initiating index treatment (P = 0.024); patients 
died an average of 43 days (ABI) and 38 days (ENZ) after starting 
hospice (P = 0.620). 

CONCLUSIONS: Patients with mCRPC who were initiated on ABI first 
were less likely to discontinue treatment, had longer time on treat-
ment, and longer time to starting hospice compared with patients 
initiated on ENZ.

SPONSORSHIP: Funding for this study was provided to Optum by 
Janssen Scientific Affairs.

C26A Cost-Effectiveness Analysis of Enzalutamide Versus 
Abiraterone Acetate Plus Prednisone for the Treatment of 

Metastatic Castration-Resistant Prostate Cancer: A U.S. Perspective

Barlev A1, Schultz N2, Maervoet J3, Naidoo S2, Flanders S2. 525 Market St,  
San Francisco, CA 94105; arie.barlev@medivation.com; (415) 432-6762 
1Medivation; 2Astellas Pharma; 3Quintiles Advisory Services

BACKGROUND: Enzalutamide (ENZA) and abiraterone acetate plus 
prednisone (ABI) are oral treatments for patients with metastatic 
castration-resistant prostate cancer (mCRPC). Despite its low preva-
lence, mCRPC carries a high economic burden, and therefore the abil-
ity to assess the cost-effectiveness of oral oncolytics to treat mCRPC 
is an important benchmark. In 2016, after evaluating a global cost-
effectiveness model, the UK’s National Institute for Health and Care 
Excellence issued the following guidance: “Enzalutamide is recom-
mended, within its marketing authorisation, as an option for treating 
metastatic hormone-relapsed prostate cancer in people who have no or 
mild symptoms after androgen deprivation therapy has failed, before 
chemotherapy is indicated, and only when the company provides it 
with the discount agreed in the patient access scheme.” Therefore, the 
global economic model was adapted to the U.S. setting.

OBJECTIVE: To evaluate the cost-effectiveness of ENZA versus ABI for 
chemotherapy-naïve patients with mCRPC in the U.S. setting.

METHODS: The model was developed utilizing a Markov approach 
with 3 health states to execute a cost-utility analysis. Clinical safety 
and efficacy inputs were obtained from the pivotal clinical trials 
PREVAIL (ENZA) and COU-AA-302 (ABI). However, because of the 
absence of a common comparator arm, a naïve comparison of progres-
sion and survival curves was performed. All model inputs, including 
treatment sequences, health-resource utilization, and clinical practice 
patterns, were adapted to the U.S. setting. Costs were obtained from 
the Red Book, Centers for Medicare and Medicaid Services physi-
cian and clinical laboratory fee schedules, and Healthcare Cost and 
Utilization Project (HCUPnet), and were supplemented with the sci-
entific, peer-reviewed literature.

RESULTS: The total lifetime costs for the ENZA and ABI arms were 
$287,638 and $274,430; total quality-adjusted life-years (QALYs) 
were 2.275 and 2.164. The incremental cost-effectiveness ratio was 
estimated to be $119,580 per QALY. Probabilistic sensitivity analysis 
revealed that ENZA was cost effective in 61% of cases at the willing-
ness-to-pay threshold of $150,000.

CONCLUSIONS: From a U.S. perspective, ENZA is a cost-effective 
option for the treatment of chemotherapy-naïve patients with mCRPC, 
a result consistent with the 2016 NICE appraisal.

SPONSORSHIP: Sponsored by Medivation and Astellas Pharma.

C27Duration of Treatment in Prostate Cancer Patients Treated 
with Abiraterone Acetate or Enzalutamide

Pilon D1, Behl A2, Ellis L2, Emond B1, Lefebvre P1, Dawson N3.  
1000 De La Gauchetière W, Ste 1200, Montreal, Canada H3B 4W5;  
dominic.pilon@analysisgroup.com; (514) 394-4460 
1Groupe d’analyse, Ltée; 2Janssen Scientific Affairs; 3Georgetown University 
Hospital

BACKGROUND: Abiraterone acetate (AA) with prednisone and enzalu-
tamide (ENZ) are oral therapies offering survival benefit to metastatic 
castration-resistant prostate cancer (mCRPC) patients. Despite the 
availability of multiple treatment options for mCRPC, there is a lack of 
information on the effect that being initiated on AA or ENZ has on the 
combined prostate cancer (PC) treatment duration.
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OBJECTIVE: To compare the combined duration of PC treatments of 
patients initiated on AA to that of patients initiated on ENZ.

METHODS: Truven Health MarketScan Research Databases from 
March 2012 to December 2014 were used to identify males with ≥ 1 
PC diagnosis initiated on AA or ENZ (index therapy). Baseline charac-
teristics were assessed during the 6 months pre-index. Inverse prob-
ability of treatment weighting (IPTW) was used to reduce baseline 
confounding. The duration of treatment spanned from the index to 
the earlier of treatment discontinuation (defined as a > 60-day gap in 
treatment), 24 months post-index, health plan disenrollment, or end 
of data. Weighted Kaplan Meier and Cox proportional hazard models 
were used to compare the combined duration of mCRPC treatments 
(AA, ENZ, chemotherapy, sipuleucel-T, and radium 223) and any PC 
treatments (mCRPC treatments, hormonal therapy, and corticoste-
roids) between patients initiated on AA or ENZ.

RESULTS: A total of 2,591 patients initiated on AA and 807 patients 
initiated on ENZ were selected for the study. Patients’ characteristics 
were generally well balanced after IPTW. At 3 months, patients initi-
ated on AA were associated with fewer discontinuations of mCRPC 
treatments (hazard ratio [HR]: 0.73, P = 0.004) or of any PC treatments 
(HR: 0.61, P = 0.002), compared to patients initiated on ENZ. This 
result was maintained at 6, 9, 12, 18, and 24 months for mCRPC 
treatments (HR: 0.75, P < 0.001) and for any PC treatments (HR: 0.69, 
P < 0.001). Median duration of mCRPC treatments was 4.1 months 
longer for patients initiated on AA compared to those initiated on ENZ 
(18.3 vs. 14.2 months, P < 0.001) and similarly, the median duration of 
any PC treatments was longer for patients initiated on AA compared 
to those initiated on ENZ (not reached vs. 22.2 months, P < 0.001).

CONCLUSIONS: In this study, patients initiated on AA, compared to 
those initiated on ENZ patients, had a longer combined duration of 
mCRPC or PC treatments. It should be noted that AA is approved for 
use in combination with prednisone for the treatment of mCRPC. The 
data provided for the current study is limited to only AA.

SPONSORSHIP: Supported by Janssen Scientific Affairs.

C28 Consideration of Concomitant Medication Use in 
Selection of FDA-Approved Drugs Indicated for  

Prostate Cancer
Pilon D1, Ellis L2, Xiao Y1, Behl A2, Lefebvre P1. 1000 De La Gauchetière W, 
Ste 1200, Montreal, Canada H3B 4W5; dominic.pilon@analysisgroup.com; 
(514) 394-4460 
1Groupe d’analyse, Ltée; 2Janssen Scientific Affairs

BACKGROUND: Patients with metastatic castrate-resistant prostate 
cancer (mCRPC) often require multiple medications for concurrent 
illnesses, management of treatment-related toxicities, or pain control. 
Consideration of medication history is important to physicians when 
making a prescribing decision to initiate a common mCRPC treatment 
(i.e., abiraterone acetate [AA] with prednisone, enzalutamide [ENZ], or 
docetaxel [DOC]).

OBJECTIVE: To assess, in the real-world practice, the proportion of the 
mCRPC population with a pre-existing treatment that could either be 
indicated for use with an mCRPC treatment or that may be listed as a 
potential DDI with an mCRPC treatment of interest.

METHODS: A cross-sectional study was conducted using healthcare 
claims from the Truven Health MarketScan Research Databases. Study 
population included adult patients with ≥ 1 claim for AA, ENZ, or 
DOC between 09/01/2012 and 07/31/2014 (date of first claim served as 
index date), with ≥ 1 prostate cancer (PC) diagnosis, and no claim for 
the treatment of interest during the 6-month baseline period. Use of 
co-administration medications (i.e., glucocorticoids [GCs]) and poten-
tial DDIs with the three mCRPC treatments (based on their prescrib-
ing information) was assessed during the baseline period.

RESULTS: Of the total 3,367 eligible PC patients, 2,050 (61%), 668 
(20%), and 649 (19%) were initiated on AA, ENZ, and DOC, respec-
tively. Mean age of the overall population was 72.8 years and mean 
Charlson Comorbidity Index was 2.7. Approximately 74% of overall 
population used GCs and 23% received medications with potential 
DDIs with any of the three mCRPC treatments prior to the initiation 
of AA, ENZ, or DOC. Specifically, during the baseline period, 22 
(0.7%), 583 (17.3%), and 242 (7.2%) patients received medications 
with potential DDIs with AA, ENZ, and DOC, respectively. A total of 
187 (5.6%) patients were eventually initiated on an mCRPC treatment 
for which the use of medications with potential DDIs to that treatment 
were found in the baseline period, including 13, 135, and 39 patients 
initiated on AA, ENZ and DOC, respectively.

CONCLUSIONS: GC use was common before initiation of AA, ENZ 
or DOC. About a fifth of patients initiated on AA, ENZ or DOC used 
medications with potential DDIs at baseline, suggesting a need for 
greater awareness of the potential for DDIs when prescribing mCRPC 
medications. It should be noted that AA is approved for use in com-
bination with prednisone for the treatment of mCRPC. The data pro-
vided for the current study is limited to only AA.

SPONSORSHIP: Supported by Janssen Scientific Affairs.

C29Treatment Patterns in Castration-Resistant Prostate 
Cancer Patients with Bone Metastases

Mishkin G1, Valderrama A2, Wen L2, Hu N1, Dufour R1, Simmons S2.  
515 W Market St, 7th Fl, Louisville, KY 40202; gmishkin@humana.com; 
(602) 526-5451 
1Comprehensive Health Insights; 2Bayer Healthcare Pharmaceuticals

BACKGROUND: A rise in prostate-specific androgen levels or the 
appearance of new metastases in a patient on androgen deprivation 
therapy (ADT) can signal metastatic castration-resistant prostate 
cancer (mCRPC). Current FDA approved agents for mCRPC include 
abiraterone, enzalutamide, sipuleucel-T, radium-223, cabazitaxel, and 
docetaxel. There is scant real-world evidence documenting the utiliza-
tion for all of these agents.

OBJECTIVE: To describe treatment patterns and the healthcare costs 
and survival rates for mCRPC.

METHODS: A retrospective observational study, using medical and 
pharmacy claims of Medicare and commercial patients, was performed 
to identify patients with mCRPC using three prioritized criteria (1) a 
diagnosis (dx) of prostate cancer (ICD-9-CM 185.x); (2) a dx for bone 
metastasis (ICD-9-CM 198.5) between 01/01/2013-12/31/2014; and, 
(3) receiving a FDA-approved treatment for mCRPC. The first treat-
ment date with an indicated agent served as the index date. Line of 
treatment (LOT, 1-4) was defined as follows: first LOT consisted of 
first treatment received by patient after dx for bone metastases; new 
LOT consisted of initiation of new treatment at least 28 days after start 
date of previous line treatment. Additional treatment initiated within 
28 days was considered concomitant. Total costs (medical + pharmacy) 
were calculated with post-index claims; and two-year survival rate was 
calculated controlling for demographic and clinical characteristics.

RESULTS: A total of 1,855 patients had a diagnosis for prostate cancer 
and bone metastases. 660 (35.6%) patients received at least one of the 
indicated agents and 326 (49.3%) were treated with at least two agents 
concomitantly. The patient count by LOT was: LOT1: 660 (100%), 
LOT2: 380 (57.6%), LOT3: 204 (30.9%), LOT4: 107 (16.2%). The 
treatment distribution by LOT was: abiraterone (LOT1: 50.5%; LOT2: 
61.3%; LOT3: 68.6%; LOT4: 75.7%); enzalutamide (15.6%; 39.2%; 
54.4%; 71.0%); sipuleucel-T (9.2%; 13.9%; 20.1%; 20.6%); radium-223 
(1.7%; 2.6%; 7.4%; 13.1%); cabazitaxel (2.3%; 5.5%; 16.2%; 19.6%); 
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and, docetaxel (22.1%; 32.1%; 42.6%; 48.6%). The two-year survival 
rate was 57.1% (25th percentile: 250 days, 50th percentile: 541 
days) and the average monthly total healthcare costs were $10,379 in 
Medicare and $14,025 in commercial patients.

CONCLUSIONS: Majority of treated patients (57.6%) had at least two 
separate LOT and almost half (49.3%) are treated with combination 
of agents. A majority of treated patients (57.1%) survived 2 years after 
the start of treatment.

SPONSORSHIP: Funded  by Bayer Healthcare Pharmaceuticals.

C31Treatment Patterns and Costs Associated with Axitinib 
and Everolimus as Subsequent Treatment for Renal Cell 

Carcinoma in the United States

MacLean E, Smith T, Cisar L, Harnett J, Mardekian J. 273 Pond St, 
Wakefield, RI 02879; elizabeth.maclean@pfizer.com; (401) 792-1048 
Pfizer

BACKGROUND: Real-world data may inform treatment decisions for 
metastatic renal cell carcinoma (mRCC). 

OBJECTIVE: To compare treatment patterns and healthcare costs for 
mRCC patients initiating axitinib or everolimus as 2nd-line (2L) or 
later (3L +) therapy.

METHODS: This retrospective cohort study used Truven Health 
Marketscan Commercial and Medicare Supplemental (including 
coordination of benefits) claims databases to identify patients age ≥ 20 
years with mRCC newly initiating (index) axitinib or everolimus 
between 5/1/2012-12/31/2014. Patients had continuous enrollment 
≥ 12 months before and ≥ 6 months post-index and ≥ 1 prior line 
of mRCC therapy using all available claims history. We compared 
demographics, clinical characteristics and treatment patterns using 
chi-square, Student t-test, and log-rank test (α = 0.05). Overall and 
daily index medication (while persistent) costs during 180 days post-
index were compared using generalized linear modeling to adjust for 
demographic, clinical, and treatment variables.

RESULTS: Among 408 patients (199 receiving axitinib), cohorts 
were not significantly (NS) different in demographics or Charlson 
Comorbidity Index score. Axitinib patients had higher mean [SD] 
days from earliest RCC diagnosis observed to index (745 [358] vs. 
663 [354], P = 0.0205) and from earliest metastatic diagnosis observed 
to index (605 [351] vs. 513 [313], P = 0.0055), and higher mean [SD] 
prior lines of therapy (1.50 [0.79] vs. 1.18 [0.45], P < 0.0001). More 
axitinib patients were persistent (49.8% vs. 36.8%, P < 0.01), and 
fewer switched (21.1% vs. 36.4%, P < 0.001) over six months. Median 
persistence (days) was longer for axitinib compared to everolimus (157 
vs. 112, P < 0.01). Adjusted mean (95% CI) RCC-related costs ($72,401 
[$61,091-$85,805] vs. $67,792 [$56,233-$81,727], P = 0.3094), all-
cause total costs ($82,538 [$68,897-$98,879] vs. $81,187 [$66,498-
$99,122], P = 0.8113) and daily index medication costs ($319 [$282-
$362] vs. $306 [$268-$351]) were NS different for axitinib and evero-
limus, respectively. All-cause and RCC-related costs models included 
interaction terms of treatment group by age category and by line of 
therapy which were NS indicating consistency of response across age 
category and line of therapy. 

CONCLUSIONS: Although axitinib patients had more time from diag-
nosis to index and more prior lines of therapy, more axitinib patients 
were persistent over 6 months and treatment persistence was longer. 
Adjusted overall and daily index medication costs were NS different 
between treatment groups. 

SPONSORSHIP: Pfizer.

C32 Budget Impact of Everolimus for the Treatment of  
Well-Differentiated, Nonfunctional Neuroendocrine 

Tumors of Gastrointestinal or Lung Origin That Are Advanced  
or Metastatic
Rose D1, Nellesen D1, Neary M2, Cai B2. 1010 El Camino Real, Ste 310, 
Menlo Park, CA 94025; darya.rose@analysisgroup.com; (650) 463-2705 
1Analysis Group; 2Novartis 

BACKGROUND: Advanced neuroendocrine tumors (NETs) are a rare 
malignancy, with considerable unmet need for effective therapies. 
Afinitor (everolimus) is an mTOR inhibitor approved by both FDA and 
EMA in 2016 for treatment of adults with progressive, well-differenti-
ated, non-functional NETs of gastrointestinal (GI) or lung origin that 
are unresectable, locally advanced or metastatic.

OBJECTIVE: To assess 3-year budget impact for a typical U.S. health 
plan following availability of everolimus for treatment of GI and lung 
NETs.

METHODS: An Excel model was developed to calculate expected costs 
associated with introduction of everolimus for treatment of lung and 
GI NETs (pancreatic NET not included). Two scenarios considered 
costs with or without everolimus from the pharmacy perspective or 
that of the entire health plan (including costs for hospitalizations, 
physician visits, monitoring, and adverse events [AE]). As there are 
very few FDA-approved agents in this disease area (only Afinitor is 
FDA-approved in lung NET, and only Afinitor and Somatuline are 
FDA-approved in GI NET), this model includes treatment classes 
based on NCCN guidelines. Guideline-recommended drug therapies 
for GI NETs included somatostatin analogues (SSA) and cytotoxic che-
motherapy, while drug therapies for lung NETs included these agents 
and a targeted therapy. Drug costs were estimated based on mean daily 
doses and wholesale acquisition cost. AE rates and costs are based on 
product labels and published literature.

RESULTS: In a U.S. health plan with 1 million members, the model 
estimates that 66 patients with GI NETs and 20 with lung NETs are 
treated each year. The total estimated budget impact for GI NETs is 
$0.0568 per member per month (PMPM) in the first year after FDA 
approval, $0.1005 in the second year, and $0.1443 in the third. The 
estimated pharmacy budget impact for GI NETs is $0.0606, $0.1072, 
$0.1538 PMPM in the first, second, and third year, respectively. The 
total estimated budget impact for lung NETs is $0.0181 PMPM in the 
first year, $0.0253 in the second, and $0.0355 in the third. The esti-
mated pharmacy budget impact for lung NETs is $0.0204, $0.0285, 
and $0.0396 in the first, second, and third year, respectively. Total 
budget impact was shown to be lower than pharmacy budget impact 
because it includes cost offsets from administration and AE manage-
ment for Afinitor compared with alternative therapies (e.g., chemo-
therapies, etc.).

CONCLUSIONS: The budget impact for everolimus has been shown to 
be minimal in this high unmet need disease area, due largely to low 
prevalence for this rare disease.

SPONSORSHIP: Novartis.

C33Carcinoid Syndrome: Economic Analysis of Dose 
Escalation with Somatostatin Analogues

Burton T1, Lapuerta P2. 950 Winter St, Ste 3800, Waltham, MA 02451; 
tanya.burton@optum.com; (781) 472-8455 
1Optum; 2Lexicon Pharmaceuticals

BACKGROUND: Somatostatin analogues (SSA) are commonly used to 
treat carcinoid syndrome (CS), but dose escalation is often required. 

OBJECTIVE: To identify dose escalation among patients with CS and 
compare their economic outcomes before and after dose escalation.
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METHODS: Using administrative claims, adult commercial and 
Medicare Advantage health plan enrollees were included if they had 
1 + claims with a CS diagnosis code (ICD-9-CM: 259.2x) between 
1/1/2007-6/30/2013. Subjects were required to have 6 + claims for 
octreotide long-acting release (LAR) and to be continuously enrolled 
for 3 + months before and after dose escalation. SSA dose escalation 
was defined as the earliest of: (1) the first of 2 octreotide LAR dose 
amounts beyond label (> 30 mg); (2) the first of 2 octreotide LAR dos-
ing intervals shorter than 22 days apart; or, (3) the last octreotide LAR 
claim before switching to lanreotide or an infusion pump. Economic 
outcomes included all-cause and CS-related health care utilization and 
costs before and after dose escalation. Per-patient-per-month (PPPM) 
costs were computed to account for variable follow-up.

RESULTS: 358 patients met the inclusion criteria, with mean (SD) age 
61 (12) years and 50% female. The mean observation periods before 
and after dose escalation were 2.2 and 2.3 years, respectively. Mean 
total PPPM all-cause costs were higher after dose escalation than 
before ($4,116 vs. $8,305, P < 0.001), and 77% and 86% of costs before 
and after dose escalation were for CS-related care ($3,156 and $7,101, 
respectively). Ambulatory care represented the largest proportion of 
total costs and highest increase from before to after dose escalation for 
all-cause ($2,601 vs. $5,595, P < 0.001) and CS-related costs ($2,005 
vs. $4,869, P < 0.001). 

CONCLUSIONS: All-cause health care costs doubled in patients with 
CS who required octreotide LAR dose escalation, driven by ambula-
tory visits and mostly attributable to CS-related care. These findings 
suggest continuing challenges in the management of carcinoid syn-
drome and complications after dose escalation. Understanding the 
reasons for dose escalation and finding alternative solutions should 
be further explored to improve patient outcomes and contain costs.

SPONSORSHIP: This study was sponsored by Lexicon Pharmaceuticals.

C34A Literature Review of Trends in Incidence of 
Gastrointestinal and Lung Neuroendocrine  

Tumors in the United States
Madishetti S1, Neary M2, Cai B2, Agrawal R1. Salarpuria-Sattva Knowledge 
City, Inorbit Mall Rd, Hyderabad, Telangana 500081, India;  
shravani.madishetti@novartis.com; +91 40 6758-2683 
1Novartis Healthcare Pvt Ltd; 2Novartis Pharmaceuticals Corporation

BACKGROUND: Neuroendocrine tumors (NETs) is a rare and diverse 
group of tumors, predominately develop in digestive and bronchial 
tracts. Few studies have provided literature reviews on recent epidemi-
ology of lung and gastrointestinal (GI) NETs in the U.S.

OBJECTIVE: To review the literature on the epidemiology of GI and 
lung NETs.

METHODS: Studies published from 1996 to August 2015 were iden-
tified from the MEDLINE, EMBASE, and Cochrane databases. We 
searched studies in English language only, with three sets of search 
terms included: disease (4 terms), epidemiology (4 terms), and obser-
vational studies (15 terms).

RESULTS: Fourteen studies (3 for both GI and Lung, and 11 for GI 
only) met inclusion criteria. The SEER database was the most com-
monly used source among the included studies (12 of 14 studies). Lung 
NET had an incidence of 13.5 per million persons per year (PMPY) in 
year 2000-2004, highest among all NET origins. When observed from 
1993-1997 to 2000-2004, the incidence increased by 31% and 52% 
in Whites and Blacks, respectively. Lung NET incidence was higher 
in Whites than in Blacks (14.2 vs. 12.0, P  <0.001), and seemed higher 
in older age group (0.06 for 0-29 years old, and 1.35 for mean age 62 
years old). GI-NETs accounted for 71% of all NETs, with a prevalence 
of 216 PMPY in 2009 and an annual percentage change (APC) of 4.4% 

during 1970-2010. Over the last four decades, incidence of rectal and 
stomach NETs have increased substantially compared to other GI sites, 
with respective APC of 7.8% and 7.0%. Based on SEER 9 (2003-2007), 
the incidence rates (PMPY) of specific GI site tumors are: stomach: 
3.3, small intestine: 10.8, colon: 6.0, rectum: 10.5, and appendix: 2.0. 
Female predominance was observed for stomach, appendix and cecum 
and male predominance was seen for duodenum, jejunum/ileum and 
rectum. The highest incidence rate was reported in Blacks for all GI 
sites except appendix.

CONCLUSIONS: There is very few epidemiology data currently avail-
able in literature for lung NET in the U.S. Assessments mostly using 
SEER data have shown that the incidence of GI and lung NETs appear 
to vary by age, gender, race, and sites of origin, but both appear to 
increase greatly in the past few decades. It is unclear if the escalat-
ing incidence of GI and Lung NET is due to more new cases, or the 
existence of advancing diagnosis technology to detect these cases, or 
increased awareness of NET among clinicians and pathologists. The 
results summarized in this review warrant health plans to consider 
carefully how to appropriately manage this increased patient popula-
tion using clinically effective and safe treatments.

SPONSORSHIP: Novartis Pharmaceutical Corporation.

C36Real-World Adherence and Its Determinants in Patients 
with Newly Diagnosed Multiple Myeloma Treated with 

Oral or Intravenous Regimens
Parikh K1, Chen C2, Abouzaid S1, McGuiness C2, McBride A3, Zafar F1, 
Wade R2. 86 Morris Ave, Summit, NJ 07901; kparikh@celgene.com;  
(908) 673-9000 
1Celgene; 2IMS Health; 3The University of Arizona Cancer Center

BACKGROUND: Adherence to newly diagnosed multiple myeloma 
(ndMM) treatment regimens may impact clinical outcomes. Real-
world evidence regarding adherence in ndMM is sparse, and there are 
no published assessments of adherence to oral compared to intrave-
nous (IV) therapy in this setting.

OBJECTIVE: To assess adherence and its determinants in patients 
with ndMM treated with regimens containing the oral agent lenalido-
mide (R) + dexamethasone (d) or the IV agent bortezomib (V) + dexa-
methasone (d).

METHODS: U.S. claims data from PharMetrics Plus was linked to 
socioeconomic data and used to identify patients with ≥ 2 MM diag-
noses (ICD-9 203.0x) and a claim for Rd or Vd (index date), between 
1/1/2009 and 3/31/2014. Regimens were defined as all MM treatment 
observed within 60 days of index. Non-persistence was defined as a 
> 45-day gap in therapy (prior to any treatment progression). Given 
the lack of standardization in methods of measuring adherence, three 
medication possession ratio (MPR) measures of adherence were used: 
MPR1 = (days’ supply in the patient-specific persistent period)/(days 
in the same period); MPR2 = (days’ supply in the median persistent 
period for each regimen)/(days in the same period); MPR3 = (days’ 
supply in a 12 cycle period prior to treatment progression)/(days in 
the same period). Each 21-units of dispensed R was assigned a 28-day 
supply (the label recommended dosing for a 28-day cycle), and each 
V administration was assumed to have a days’ supply of 5.25 (based 
on standard clinical dosing of 4 administrations in a 21-day cycle). 
Multivariate regression models were used to identify determinants of 
MPR for Rd and Vd separately.

RESULTS: Of 774 identified patients, 419 (54.1%) received Rd, 355 
(45.9%) received Vd, mean (SD) age was 61.2 (9.0) years and 56.9% of 
the sample was male. Mean (SD) MPR1 was 0.94 (0.09) for Rd patients, 
0.83 (0.17) for Vd patients (P < 0.0001). The median number of persistent 
months was 6.4 for Rd patients, 4.0 for Vd patients (P < 0.0001). Mean (SD) 
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MPR2 during the 6- and 4-month periods for Rd and Vd, respectively, was 
0.77 (0.26) for Rd, 0.70 (0.23) for Vd. MPR3 was 0.77 and 0.57 for the 245 
and 170 patients remaining on initial Rd and Vd treatment after 12 cycles, 
respectively. Determinants of MPR varied by regimen type.

CONCLUSIONS: This analysis of adherence measures in ndMM found 
high adherence to Rd and Vd in the initial persistent period. Patients 
taking oral therapies seem to be more adherent to treatment recom-
mendations; however, factors affecting adherence to oral and IV 
therapy were different between these two groups.

SPONSORSHIP: Study funding was provided by Celgene.

C38Cost-Effectiveness of Pomalidomide, Carfilzomib, 
and Daratumumab for the Treatment of Patients with 

Relapsed-Refractory Multiple Myeloma in the United States
Pelligra C1, Parikh K2, Guo S1, Chandler C1, Mouro J2, Abouzaid S2.  
430 Bedford St, Ste 300, Lexington, MA 02420;  
christopher.pelligra@evidera.com; (781) 960-0272 
1Evidera; 2Celgene 

BACKGROUND: Pomalidomide plus low-dose dexamethasone (POM-d),  
carfilzomib (CARF) monotherapy, and daratumumab (DARA) mono-
therapy have been approved by the U.S. FDA for the treatment of 
patients with relapsed-refractory multiple myeloma (RRMM). The 
comparative cost-effectiveness of these treatment in heavily treated 
patients has not been investigated to date.

OBJECTIVE: To evaluate the cost-effectiveness of POM-d vs. CARF and 
DARA in heavily treated RRMM patients from a U.S. payer perspective.

METHODS: An economic model with 3 health states (progression-free 
[PF], post-progression [PP], and dead), was developed to estimate 
incremental costs, PF life years (PFLYs), and life years (LYs) between 
POM-d and its comparators over a 3-year time horizon. Results from 
a matching-adjusted indirect comparison, which assessed the relative 
PF survival (PFS) of POM-d vs. CARF (HR = 0.833; P = 0.24) and vs. 
DARA (HR = 0.945; P = 0.75; i.e., both favoring POM-d) by adjusting for 
differences in baseline patient characteristics between trials, informed 
the model. All patients received treatment until disease progression, 
death, premature discontinuation, or 3 years, whichever occurred 
first. A common PP survival was assumed for all treatment following 
non-fatal progression. Costs (2016 USD) considered in the analysis 
included PF and PP treatment acquisition and administration, adverse 
events, and routine monitoring, and were obtained from various pub-
lic and private sources (e.g., Medicare payment schedule, Redbook). 
A scenario analysis assuming equal efficacy (i.e., PFS HR = 1) was also 
performed. Costs and health outcomes were discounted at 3% per 
year. Probabilistic sensitivity analyses (PSA) were conducted to assess 
the robustness of the results.

RESULTS: Over 3 years, POM-d yielded slightly more LYs than both 
CARF and DARA (1.43 vs. 1.36 and 1.41, respectively), with most 
of the difference occurring in the PF state (PFLYs: 0.58 vs. 0.48 and 
0.55, respectively). Duration of initial-line treatment (DoT) was nearly 
identical for all treatment (range: 0.47-0.49 years); however, POM-d 
incurred a slightly lower total cost relative to CARF and DARA 
($130,808 vs. $131,025 and $137,830, respectively). Differences in 
cost were mostly due to higher acquisition and administration costs 
for CARF and DARA over the DoT. In the equal efficacy scenario, 
incremental costs for POM-d were $12,619 vs. CARF and -$9,814 vs. 
DARA per patient. In the PSA, POM-d was cost-effective vs. CARF and 
DARA at a threshold of $50,000 per LY in 83% and 98% of replica-
tions, respectively.

CONCLUSIONS: POM-d may provide a convenient therapeutic option 
that is cost-effective relative to CARF and DARA in appropriately 
selected MM patients.

SPONSORSHIP: Celgene.

C39Comparison of Treatment Outcomes and Costs in 
Patients Receiving Lenalidomide or Bortezomib in Newly 

Diagnosed Multiple Myeloma: A Retrospective Administrative 
Claims-Based Analysis

Parikh K, Ni Q, Zafar F, Abouzaid S. 86 Morris Ave, Summit, NJ 07901; 
kparikh@celgene.com; (908) 673-9000 
Celgene 

BACKGROUND: First line treatment of MM frequently includes 
lenalidomide(R) and/or bortezomib(V) based regimens. Real-world 
evidence describing health outcomes and costs in newly diagnosed 
multiple myeloma (ndMM) patients without any evidence of a stem 
cell transplant is limited.

OBJECTIVE: To evaluate time to next treatment (TTNT), time to treat-
ment discontinuation (TTTD) and associated costs in patients initiat-
ing R + dexamethasone (d, Rd) or Vd. 

METHODS: Patients in the Truven Health MarketScan databases 
from January 2008-May 2015 (study period) with a claim of Rd or 
Vd (defined as index date), and ≥ 2 claims of MM diagnosis (ICD-9:  
203.0x) 12 months pre and 3 months post-index were included. 
Patients were continuously enrolled in the health plan for at least 
12 months pre- and post-index, with no evidence of MM diagnosis, 
MM treatment (during pre-index) and stem cell transplant (during 
entire study period) and had ≥ 1 full cycle of Rd or Vd. Regimens were 
defined as all MM treatments observed within 60 days of index and 
Patients were followed to progression or end of database eligibility. 
TTTD was defined as time from treatment initiation to discontinua-
tion with a permitted gap of < 180 days. TTNT, a progression proxy, 
was defined as addition of a new treatment > 60 days from index, or 
treatment restart following a > 180 day treatment gap unless the restart 
was maintenance therapy. TTNT and TTTD were determined using 
Kaplan-Meir and Cox proportional hazard models. Adjusted differ-
ences (Δ) in healthcare costs, measured over 12-month follow up, were 
calculated from generalized linear regression models. 

RESULTS: A total of 1,767 patients met the inclusion criteria (814 Rd, 
953 Vd); mean age was 69.2 years. Vd initiators had a higher mean 
comorbidity burden (CCI: 5.1 vs. 4.3; P < 0.001) than Rd at baseline. 
Median 1st line duration was significantly longer in Rd compared with 
Vd patients (12.0 vs. 5.9 months; P < 0.001). Rd initiators demonstrated 
significantly longer median TTTD (13.0 vs. 5.9 months, Hazard Ratio 
(HR) = 0.64; P < 0.0001) and significantly longer median TTNT (36.7 
vs. 24.4 months, HR = 0.78; P = 0.005) compared to Vd. Rd patients 
had higher 12-month adjusted total healthcare costs (Δ = $14,964; 
P = 0.001) and pharmacy costs (Δ = $65,419; P < 0.001), but significantly 
lower adjusted outpatient physician (Δ = -$9,434;P < 0.001) and MM 
treatment (IV) & chemotherapy-related visits costs (Δ = -$44,592; 
P < 0.001), compared to Vd. 

CONCLUSIONS: Over a 12-month period Rd was associated with 
slightly higher ($14,964) total healthcare cost. However, Rd demon-
strated significantly longer median TTTD (7 months) and significantly 
longer median TTNT (12.3 months), compared with Vd, suggesting a 
good value for money with Rd treatment.

SPONSORSHIP: Celgene.

D01Evaluation of Value-Based Pricing Models for  
Cancer Drugs in a Clinical Setting

Patel T, Wang L, Tran D, Yuen C, Brodowy B, Rodondi K, Wilson L. 3333 
California St, Laurel Heights, Rm 420, UCSF Box 0613, San Francisco, CA 
94118; lingshan.wang@ucsf.edu; (415) 502-5092 
University of California, San Francisco
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BACKGROUND: Spending on cancer drugs has risen ten-fold and costs 
are often passed on to patients. Profits at each supply chain level limit 
the incentives of each decision maker to decrease costs, and patient co-
pays can be unaffordable. Incremental cost-effectiveness ratios (ICER) 
are the “gold standard” for assigning comparative value to drugs but 
require time and expertise. Organizations are developing shorter value 
frameworks, but there is no universal guideline for selecting and using 
these frameworks.

OBJECTIVE: To (a) determine availability of cost-effectiveness study 
ICERs for 11 new cancer medications; (b) evaluate the utility of value 
frameworks to a managed care setting; and (c) construct a decision 
model of supply chain movement incorporating value, cost-effective-
ness, and patient-centeredness. 

METHODS: The Medication Outcomes Center (MOC) at UCSF is evalu-
ating value based frameworks to assess the value of cancer drugs and 
help facilitate patient physician decision-making. We performed a litera-
ture search to identify all cost-effectiveness studies evaluating MOC’s 11 
newest cancer drugs and all cancer value frameworks. Six UCSF clini-
cians completed the best value frameworks that also had a CEA study 
to test validity and applicability clinically. Finally, we built a model that 
incorporates value assessment into the UCSF healthcare system.

RESULTS: We reviewed the quality of three frameworks: ASCO’s origi-
nal and updated framework, NCCN’s Evidence Blocks, and Memorial 
Sloan Kettering’s Drug Abacus. ASCO’s framework was the most 
developed and patient-centered; therefore, it was used in our validity 
assessment. Scores for evaluation of nivolumab/Ipilimumab combina-
tion vs. either drug ranged from 13 to 42, with the greatest variation in 
toxicity, which ranged from -20 to 20; also, the framework scores did 
not specify a comparator. The ICER for this study concluded that the 
combination therapy was more cost effective only against ipilimumab. 
Ten of 11 cancer drugs had at least one CEA study published, showing 
good availability. We suggested formation of a high-cost oncology sub-
committee to begin collecting value-based data and assessing patterns. 

CONCLUSIONS: Although the ASCO framework was the best frame-
work for clinical use, it does not provide reliable scores across clini-
cians and needs more guidelines based on assessment of scoring 
patterns across drugs. ICER scores are available as an accurate value 
framework and can be a validity check on shorter frameworks. System-
wide changes to the hospital infrastructure must be implemented to 
incorporate value.

SPONSORSHIP: None.

D04 Dose Rounding Opportunity Analysis of Injectable 
Monoclonal Antibodies

Leo S, Makanji H, Liu Y, Vallner J, Stockman C, Cutts S. 39-40 Greenpoint 
Ave, Apt 6c, Sunnyside, NY 11104; sleo@magellanhealth.com;  
(315) 751-5944 
Magellan Rx Management

BACKGROUND: A large proportion of total spend on specialty pharma-
ceuticals is represented on the medical benefit. Monoclonal antibodies 
used for autoimmune and oncology conditions, specifically, often cost 
thousands of dollars per infusion. Because these agents, such as beva-
cizumab, infliximab, or rituximab, are available in fixed vial sizes and 
are usually dosed based on weight, there is an opportunity for payers 
to reduce costs, while maintaining quality, through a program target-
ing vial-size rounding. 

OBJECTIVE: To assess the potential impact of a vial-size rounding 
program on three infusible monoclonal antibodies, bevacizumab, 
infliximab, and rituximab. 

METHODS: Prior authorization (PA) requests received between 
1/1/2016-3/31/2016 for both commercial and Medicare lines of busi-
ness of two regional health plans covering 5.6 million lives were ana-
lyzed to assess potential impact. Data collected from each PA request 
included patient weight, dosing frequency, and approval duration. 
Total dose per infusion was then estimated based on FDA-dosing 
recommendations and patient weight. A request was determined to be 
eligible for dose rounding if the calculated dose per infusion could be 
rounded down within 10% to achieve more efficient vial size utiliza-
tion. Potential savings for eligible requests were calculated based on 
approval duration using average sales price (ASP) + 6% for Medicare 
cases and ASP + 15% for commercial cases.

RESULTS: Between 1/1/2016 and 3/31/2016, 415, 1,729, and 617 PAs 
were reviewed for bevacizumab, infliximab, and rituximab, respec-
tively with an average approval duration of 9.2 months. Of these cases, 
it was determined that 9.4%, 5.8%, and 11.2% would have been eligible 
for dose optimization as determined by a calculated dose per infusion 
within 10% of what could have been achieved with available vial sizes. 
If all eligible doses were rounded to the nearest available vial size, 
there would have been a potential savings of $2,167,191 ($363,528, 
$760,018, and $1,043,645 for bevacizumab, infliximab, and rituximab, 
respectively) for cases reviewed in the first quarter of 2016.

CONCLUSIONS: Prior authorization data for bevacizumab, infliximab, 
and rituximab revealed that there is a significant savings opportunity 
associated with a potential payer-led vial-size rounding program. This 
opportunity will also likely extend to additional infusible medications 
when the dose is based on weight. Even if an intervention was only 
accepted by providers in 30% of eligible bevacizumab, infliximab, 
and rituximab cases, the annual savings opportunity would still be 
approximately 0.04 PMPM. 

SPONSORSHIP: Magellan Rx Management.

D06Value Frameworks for the Patient-Provider Interaction:  
A Comparison of the ASCO Value Framework Versus 

NCCN Evidence Blocks in Determining Value in Oncology
Shah B1, Galanto J1, Nguyen H1, Ignoffo R2. 1310 Club Dr, Vallejo,  
CA 94592; bijal.shah@tu.edu; (707) 638-5991 
1Touro University California College of Pharmacy; 2Touro University 
California College of Pharmacy and UCSF College of Pharmacy

BACKGROUND: To address the rising concern about oncology drug 
costs, the American Society of Clinical Oncology (ASCO) and the 
National Comprehensive Cancer Network (NCCN) have recently 
developed tools to help providers and patients make informed deci-
sions about the value of an oncology regimen. Currently, there is a 
gap in the literature discussing a head-to-head review of ASCO versus 
NCCN frameworks when comparing oncology regimens.

OBJECTIVE: To compare the characteristics of ASCO versus NCCN 
frameworks by applying each tool to the same clinical scenarios.

METHODS: ASCO’s Value Framework (AVF) allows users to generate 
a net health benefit (NHB) score along with drug acquisition costs for 
two regimens that have been compared in a prospective randomized 
clinical trial. The AVF generates scores for clinical benefit, toxicity, 
and bonus points that range from zero to 180. In contrast, the NCCN 
Evidence Blocks (NEB) visually depict consensus values from an 
expert panel in a 5 × 5 matrix representing treatment efficacy, safety, 
quality and consistency of evidence, and affordability. Scores for NEB 
range from 1-5, with 1 as the least favorable and 5 as the most favorable 
based on clinical trials from guidelines and expert panel assessment. 
We used two regimens as examples for comparing the AVF and NEB 
scores; enzalutamide for treatment of metastatic castration resistant 
prostate cancer (MCRPC) as well as nivolumab vs. docetaxel in treat-
ment of advanced nonsquamous non-small-cell lung cancer (NSCLC). 
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RESULTS: The AVF for enzalutamide generated a total NHB score 
of 70.8 (high score; range 0-180) with a monthly cost of $8,494.91, 
while the NEB scored it a 4 (very effective) for efficacy, 4 (occasionally 
toxic) for safety, and 2 (expensive) for affordability in the non-visceral 
metastases block and a score of 3 (moderately effective) for efficacy, 
4 for safety, and 2 for affordability in the visceral metastases block. 
Nivolumab scored a 34.4 (medium score) out of 180 with a monthly 
cost of $7,009.86 in AVF and was given a score of 4 for efficacy and 
safety and 1 (very expensive) for affordability in NEB.

CONCLUSIONS: Both AVF and NEB are novel tools that present oncol-
ogy treatment values differently. An understanding of the character-
istics and methodology of each tool is necessary for users to make a 
value decision on a given anticancer regimen.

SPONSORSHIP: None.

D07Anemia Prevalence and Treatment Rates in Stage 3-5 
Nondialysis-Dependent Chronic Kidney Disease Patients

Gilbertson D1, Li S1, Peng Y1, Guo H1, Kabadi S2, Zhao S2, Pendergraft T2, 
Sargent Heuer L2, St. Peter W3. 701 Park Ave, Ste S-4.100, Minneapolis, MN 
55415; dgilbertson@cdrg.org; (612) 873-6241 
1Chronic Disease Research Group, Minneapolis Medical Research Foundation; 
2AstraZeneca Pharmaceuticals, 3University of Minnesota

BACKGROUND: Nondialysis-dependent chronic kidney disease 
(NDD-CKD) patients are at risk of anemia. Little is known about 
contemporary prevalence of anemia and its treatment patterns in this 
population.

OBJECTIVE: To estimate anemia prevalence and characterize anemia 
treatment using the Truven Marketscan database.

METHODS: We used the MarketScan database, containing inpatient 
and outpatient health care claims, and medications, to identify stage 
3-5 NDD-CKD patients aged 18-64 years. We defined comorbidities 
and anemia by diagnosis codes, and characterized anemia treatment 
patterns from October 1, 2011 to September 30, 2012. 

RESULTS: A total of 56,188 stage 3-5 NDD-CKD patients were identi-
fied. Anemia prevalence was 28.0% and increased by CKD stage (22.4% 
in stage 3, 41.3 % in stage 4, 53.9% in stage 5). Anemia increased by age 
and was significantly higher in women across all ages and CKD stages. 
Anemia prevalence was highest among patients with a diagnosis of liver 
disease (52.2%) and congestive heart failure (47.9%) during the study 
period. Treatment with any use of erythropoiesis-stimulating agents 
(ESAs), transfusions, and intravenous (IV) iron were generally low, and 
varied by CKD stage and age. Among NDD-CKD patients at stages 3, 
4, and 5 with a diagnosis of anemia, 3.9%, 11.4%, and 13.5% received 
treatment with ESAs, respectively. Transfusion rates also increased by 
stage: 5.2%, 5.9% and 7.1%, respectively. IV iron was used less often, 
ranging from 3.2%–6.4%. A smaller percentage of patients received 
more than one anemia treatment modality.

CONCLUSIONS: Anemia prevalence increased by CKD stage and age, 
and women were more likely to be anemic. Anemia treatment rates 
were generally low. 

SPONSORSHIP: AstraZeneca.

D08Anemia Is Associated with Higher Healthcare Utilization 
and Costs in Nondialysis-Dependent Chronic Kidney 

Disease Patients
Li S1, Guo H1, Kabadi S2, Zhao S2, Pendergraft T2, Sargent Heuer L2, Peng Y1,  
St. Peter W3, Gilbertson D1. 914 S 8th St, Ste S2.100, Minneapolis, MN 
55404; sli@cdrg.org; (612) 873-6255 
1Chronic Disease Research Group, Minneapolis Medical Research Foundation; 
2AstraZeneca; 3University of Minnesota

BACKGROUND: Anemia is common among patients with chronic kid-
ney disease (CKD). Information on the current prevalence of anemia 
and the burden on healthcare utilization (HCU) and costs in stage 3-5 
nondialysis-dependent (NDD)-CKD patients is in need of updating.

OBJECTIVE: To examine prevalence of anemia and associated HCU 
and costs in stage 3-5 NDD-CKD patients.

METHODS: The study population consisted of stage 3-5 NDD-CKD 
patients aged < 65 years using 2011-2013 MarketScan data. A 1-year 
baseline period was used to define CKD, anemia, and comorbidities 
from diagnosis codes. A 1-year follow-up period was used to define 
HCU and costs. HCU was collected for patient visits to inpatient 
hospital, emergency department (ED), outpatient, and physician/
specialties, respectively. Unadjusted HCU was calculated by dividing 
the total number of claims during follow-up by total follow-up years 
and expressed as number of claims per patient-year (PPY). All-cause 
healthcare costs included payment for hospital inpatient services, 
outpatient services, physician, and outpatient medication. Unadjusted 
cost was calculated by dividing the total payments during follow-up 
by total follow-up years and expressed as $PPY.

RESULTS: A total of 56,188 stage 3-5 NDD-CKD patients were iden-
tified, and 28% (n = 15,716) had anemia. Claims with HCU were 
more frequent among patients with anemia compared with those 
without anemia (0.6 vs. 0.3 PPY for inpatient visits, 0.6 vs. 0.3 PPY 
for emergency department visits, and 32.0 vs. 20.6 PPY for outpatient 
visits). Numbers of physician/specialty visits were higher for patients 
with anemia than for patients without anemia: 1.6 times higher for 
nephrologists, 1.4 for cardiologists, 4.0 for hematologists, 1.2 for endo-
crinologists, and 1.3 for primary care physicians. Total cost (including 
medication) for patients with anemia was 2.2 times higher ($38,096 
PPY for patients with anemia vs. $17,739 PPY for patients without 
anemia); inpatient cost was 2.8 times higher ($15,704 PPY for patients 
with anemia vs. $5,602 PPY for patients without anemia). 

CONCLUSIONS: Stage 3-5 NDD-CKD patients with anemia use more 
healthcare resources, and therefore, these patients incur more costs 
compared with NDD-CKD patients without anemia. Further investi-
gation evaluating adjusted association of CKD anemia with HCU and 
costs will be conducted.

SPONSORSHIP: AstraZeneca.

D09Anemia Prevalence and Treatment Patterns in 
Nondialysis-Dependent Chronic Kidney Disease Patients 

Before and After Revised FDA Label and Anemia Guidelines for 
Erythropoiesis-Stimulating Agents
St. Peter W1, Guo H2, Kabadi S3, Zhao S3, Gilbertson D2, Sargent Heuer L3, 
Peng Y2, Pendergraft T3, Li S2. 3809 Dunbar Ct, Brooklyn Park, MN 55443; 
stpet002@umn.edu; (612) 625-5848 
1University of Minnesota and Chronic Disease Research Group, Minneapolis 
Medical Research Foundation; 2Chronic Disease Research Group, Minneapolis 
Medical Research Foundation; 3AstraZeneca 

BACKGROUND: In June 2011, the U.S. Food and Drug Administration 
(FDA) added additional boxed warnings to erythropoiesis-stimulating 
agent (ESA) labels. In 2012, the Kidney Disease: Improving Global 
Outcomes (KDIGO) released new anemia treatment guidelines for 
chronic kidney disease (CKD) patients.

OBJECTIVE: To examine anemia prevalence and treatment patterns 
before and after the boxed warnings in stage 3-5 nondialysis-depen-
dent (NDD)-CKD patients.

METHODS: Stage 3-5 NDD-CKD patients with anemia (defined by 
diagnosis codes) were identified from commercially insured patients 
aged 18-63 years in the MarketScan database. Two study cohorts 
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were created: 2008 and 2012, consisting of patients identified from 
2007-2009 and 2011-2013 claims, respectively. ESA, intravenous (IV) 
iron, and red blood cell (RBC) transfusion use and time to use were 
evaluated from date of anemia diagnosis during the baseline year. 
Consistent ESA treatment was defined as ≥ 1 ESA monthly administra-
tion in ≥ 80% of 12 follow-up months. 

RESULTS: The 2008 and 2012 cohorts included 6,425 and 15,716 
stage 3-5 NDD-CKD patients with anemia, respectively. Anemia prev-
alence was 29% in 2008 cohort and 28% in 2012 cohort. Compared 
with ESA treatment rates in 2008, ESA treatment declined by 61% in 
2012 (28.4% in 2008 to 10.8% in 2012); IV iron use increased from 
7.6% to 9.4%, and RBC transfusions increased from 10.1% to 11.7% in 
the same timeframe in CKD-NDD patients with anemia. In 2008, 7.7% 
of stage 3-5 CKD-NDD patients received consistent ESA treatment, 
declining to 2.6% in 2012. Median time to treatment initiation from 
anemia diagnosis nearly tripled for ESAs (8 to 21 days), increased by 
10 days for IV iron (34 to 44 days), and decreased by 4 days for RBC 
transfusions (37 to 33 days).

CONCLUSIONS: Anemia prevalence remained stable in 2008 and 2012 
cohorts. ESA use decreased by 61% from 2008 to 2012, whereas use of 
IV iron and RBC transfusion increased by 24% and 16%, respectively. 
This is the first study to report on the impact of FDA and KDIGO 
action on anemia treatment patterns in commercially insured stage 
3-5 NDD-CKD patients.

SPONSORSHIP: AstraZeneca.

D12 Impact of Management Strategies on Resource Utilization 
and Outcomes of Patients Receiving Factor Xa Inhibitors 

or Low Molecular Weight Heparin Admitted for Gastrointestinal 
Bleeding
Milling T1, Clark C2, Feronti C3, Song S4, Torbati S4, Fermann G5, Weiss J6, 
Patel D6, Neuman W7. 1400 N IH 35, Ste C3.400, Austin, TX 78701;  
tmilling@seton.org; (512) 496-9742 
1Seton Dell Medical School Stroke Institute; 2Beaumont Hospital-Royal 
Oak; 3Allegheny General Hospital; 4Cedars-Sinai Medical Center; 
5University of Cincinnati College of Medicine; 6Navigant Consulting; 7Portola 
Pharmaceuticals

BACKGROUND: Oral Factor Xa inhibitors (FXaI) have been increas-
ingly used in the treatment/prevention of venous thromboembolism 
and stroke prevention in atrial fibrillation. Although the safety profile 
of FXaI’s is superior or at least comparable to warfarin, the risk of 
major bleeding is still present, including gastrointestinal bleeding 
(GIB). Management of these bleeds is often based on physician or 
institutional preferences.

OBJECTIVE: To assess real-world management, resource use, and out-
comes of FXaI-associated bleeding in support of developing specific 
and effective management strategies.

METHODS: 5 U.S. medical centers participated in a retrospective study 
of patients admitted to the hospital with life-threatening bleeding on 
or after January 2014 while on apixaban, rivaroxaban, or low molecu-
lar weight heparin. Patients were ineligible if receiving warfarin or 
dabigatran within 7 days of admission. Resource use and outcomes 
were analyzed descriptively. Kaplan-Meier estimation was conducted 
on time to normalization of hemoglobin.

RESULTS: Records from 56 patients were assessed, including 29 GIB. 
In all cases, the cause of GIB was spontaneous, with 43% experiencing 
a gastric bleed. In the management of GIB, 31% received coagulation 
or plasma products in addition to supportive care. The majority of 
these patients (89%) received fresh frozen plasma (FFP), including 
all 3 whose bleeds were classified as immediate life-threatening. The 
main supportive care utilized were packed red blood cells (83%) and 

crystalloid (52%). Patients receiving coagulation or plasma products 
vs. supportive care alone had a greater number of therapies/interven-
tions received (5 vs. 3) and a longer length of stay (5.0 vs. 4.1 days). 
A numerically shorter, although non-statistically significant, median 
time to normalization of hemoglobin occurred for those receiving 
coagulation or plasma products (53.2 [95% CI: 32.3-64.4] vs. 58.6 
hours [95% CI: 37.3-71.0]; P = 0.145). Four patients died within 30 
days of discharge, 2 of which received coagulation or plasma products.

CONCLUSIONS: This evidence provided by this study describes the 
economic and health impact of current management strategies for 
FXaI-associated GIB. Based on this sample size, no statistically signifi-
cant differences in outcomes were observed in patients receiving either 
coagulation or plasma products and those receiving supportive care. 
However, the numerical differences in care provided suggest the need 
for further data to support recommendations for an optimal treatment 
approach in these patients.

SPONSORSHIP: Funding was provided by Portola Pharmaceuticals.

D13Comparison of Real-World Prophylactic Dosing of 
Recombinant Coagulation Factor IX to Prescribing 

Information-Recommended Doses
Krishnarajah G1, Lehmann J2, Ellman B2, Bhak R2, DerSarkissian M2, 
Nguyen T1, Duh M2. 1020 1st Ave, King of Prussia, PA 19406;  
shanthy.krishnarajah@cslbehring.com; (610) 878-4438 
1CSL Behring; 2Analysis Group

BACKGROUND: Recombinant coagulation Factor IX therapies are used 
prophylactically among hemophilia B patients to prevent bleeding 
episodes and joint damage, and to ease the burden of disease. For pro-
phylactic treatment, eftrenonacog alfa (Alprolix) is recommended at a 
weekly dose of 50 IU/kg or 100 IU/kg every 10 days and nonacog alfa 
(BeneFIX) is recommended at 40 IU/kg every 3-4 days. However, few 
studies have examined real-world dosing of these therapies.

OBJECTIVE: To examine real-world prophylactic dosing of nonacog 
alfa and eftrenonacog alfa as compared to prescribing information 
(PI)-recommended doses.

METHODS: A retrospective study was conducted using data on pre-
scriptions shipped to patients from specialty pharmaceutical and 
service providers from 1/2012-3/2016. Patients aged ≥ 3 years with 
non-missing weight data who received ≥ 2 prophylactic shipments of 
eftrenonacog alfa or nonacog alfa (but not both or any other Factor 
IX infusion) were included. Daily doses were calculated for the first 
period of continuous use (until a gap in shipment > 60 days) by sum-
ming total volume shipped (IU) and dividing by duration of therapy 
and patient weight (kg). Daily doses were aggregated into weekly 
doses. Median (interquartile range [IQR]) dose was compared to 
PI-recommended doses using the non-parametric sign test to account 
for non-normality of data. The cumulative distribution function of 
annual consumption (weekly dose multiplied by 52) was plotted. A 
sensitivity analysis removed the highest 2% of weekly dose values to 
assess the robustness of results to outliers.

RESULTS: Median (IQR) weekly doses for eftrenonacog alfa (N = 61) 
and nonacog alfa (N = 234) were 70.4 IU/kg (50.9, 109.7) and 141.3 IU/
kg (93.7, 207.0), respectively. Mean ± standard deviation weekly doses 
were 85.7 ± 48.8 IU/kg for eftrenonacog alfa and 167.4 ± 119.7 IU/kg for 
nonacog alfa. The median weekly eftrenonacog alfa dose was higher 
and significantly different than the PI-recommended lower dose (50 
IU/kg), and for nonacog alfa was higher and significantly different 
than both upper and lower PI-recommended doses (all P < 0.001). 
Approximately 77% of eftrenonacog alfa and 86% of nonacog alfa 
patients were dosed above the lower weekly recommended levels. 
Results were robust to the exclusion of outliers.
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CONCLUSIONS: Real-world prophylaxis dosing for eftrenonacog alfa 
and nonacog alfa, the most common recombinant factor IX therapies, 
are greater than PI-recommended doses, indicating that actual treat-
ment costs to payers and patients may be higher than expected costs 
based on PI.

SPONSORSHIP: Supported by CSL Behring.

D14Healthcare Costs Among Treated Patients with 
Hemophilia A in the United States

Xu Y1, Swindle J2, Mu Y1, Solari P1. 1 DNA Way, South San Francisco, CA 
94080; xu.yaping@gene.com; (650) 467-3859 
1Genentech; 2Optum

BACKGROUND: There is limited information in recent literature exam-
ining healthcare costs for patients with hemophilia A with inhibitors 
treated with bypassing therapy in the United States (U.S.). 

OBJECTIVE: To assess costs for patients treated with bypassing agents 
versus patients treated only with factor VIII (FVIII) replacement in a 
real-world setting. 

METHODS: This retrospective analysis used claims data from a 
large U.S. health plan to identify treated patients with hemophilia 
A. Inclusion required ≥ 1 medical claim with a diagnosis code for 
hemophilia A (ICD-9-CM 286.0) and ≥ 1 medical or pharmacy claim 
for bypassing therapy and/or FVIII replacement during 01/01/2007-
08/31/2014. The bypassing therapy cohort comprised patients with 
≥ 1 claim for bypassing therapy; all others were assigned to the FVIII 
replacement cohort. The index date was the first claim for therapy. 
Patients with ≥ 1 claim for bypassing therapy during baseline (12 
months pre-index) or any time post-index date were excluded from 
the FVIII replacement cohort. At least 30 days post-index date (includ-
ing index date) were required. Post-index hemophilia-related costs 
were computed as the sum of all medical claims with hemophilia A 
diagnosis code or hemophilia therapy procedure code (bypassing 
therapy, FVIII replacement therapy, desmopressin, antifibrinolytic 
therapy) plus outpatient pharmacy costs for hemophilia therapy on a 
per-patient-per-month (PPPM) basis. Cost differences between cohorts 
were assessed by independent sample t-tests.

RESULTS: The study sample represented 589 patients: 50 (8.5%) in 
the bypassing therapy cohort (mean age: 38.5 years; mean post-index 
period: 2.1 years) and 539 (91.5%) in the FVIII replacement cohort 
(mean age: 29.4 years; mean post-index period: 2.7 years). Compared 
with the FVIII replacement cohort, mean total PPPM hemophilia-
related costs were 4.8-fold greater in the bypassing therapy cohort 
($57,757 vs. $11,993, P < 0.001), representing 4.4-fold higher medical 
costs ($45,911 vs. $10,471, P < 0.001) and 7.8-fold higher outpatient 
pharmacy costs ($11,846 vs. $1,521, P = 0.022). 

CONCLUSIONS: Patients with hemophilia A treated with bypassing 
agents incur considerably higher hemophilia-related medical and 
pharmacy costs than patients treated only with FVIII replacement. 

SPONSORSHIP: Study funding was provided by Genentech.

D15Healthcare Resource Use Associated with Caring 
for Patients with Hemophilia: A Comparison of the 

Commercial and Medicaid Population
Buckley B, Smith J, Zhou J, Hou Q, Su J. 10 Deer Run Rd, Holliston, MA 
01746; brieana.buckley@biogen.com; (620) 451-0272 
Biogen

BACKGROUND: Hemophilia A and B are inherited bleeding disorders 
that result from deficiencies in factor VIII or factor IX, respectively. 
The absence of consensus treatment guidelines that detail best  

practices is a consideration that potentially contributes to the wide 
range of expenditures associated with treating hemophilia. Little evi-
dence is available describing hemophilia patient costs by payer type.

OBJECTIVE: To examine the economic burden of treating hemophilia 
A and B in a Commercial and Medicaid population.

METHODS: Data were collected in a retrospective analysis of a U.S. 
health insurance claim database (Truven Health Analytics) from 
January 2010 to 2014. Analyses were conducted to assess healthcare 
resource use including number of all-cause inpatient admission and 
outpatient visits and associated costs for both a commercial and 
Medicaid patient population. Eligible patients had at least one phar-
macy claim for a hemophilia factor therapy, ever enrolled between 
2010 and 2014, and no history of utilizing inhibitor treatments. 
Annual payer costs, based on paid amounts, were calculated by ser-
vice category (outpatient or inpatient); costs were further stratified by 
patient’s age. Cost of medications alone, including factor therapy was 
not included in the inpatient and outpatient costs.

RESULTS: The analysis included 1,156 hemophilia A, commercial 
(HA-C) and 307 hemophilia B, commercial (HB-C) patients and 709 
hemophilia A, Medicaid (HA-M) and 143 hemophilia B, Medicaid 
(HB-M) patients. The mean ages were: 25.7 (HA-C), 28.9 (HB-C), 
16.9 (HA-M), and 18.8 (HB-M). The overall mean annual costs per 
HA-C patient were $9,161 and $32,939 for inpatient and outpatient 
visits and $10,898 and $26,648 for HB-C patients. The overall mean 
annual costs per HA-M patient were $22,493 and $7,610 for inpatient 
and outpatient visits and $5,844 and $4,692 for HB-M patients. In the 
commercial population outpatient costs were greater than inpatient 
costs across all age groups except patients ≥ 55 years. In the Medicaid 
population, inpatient costs were more likely to be greater than outpa-
tient costs. The number of outpatient visits per patient per year was 
consistently higher than inpatient admissions per patient per year 
across both commercial and Medicaid population, and the number of 
inpatient admissions and outpatient visits per patient per year were 
higher in Medicaid population than in Commercial.

CONCLUSIONS: In a hemophilia population, outpatient costs exceeded 
inpatient costs in a commercially insured population while inpatient 
costs outweighed outpatient costs in the Medicaid population. 
Different opportunities may exist to improve hemophilia care and the 
associated costs depending on the type of payer.

SPONSORSHIP: Funded by Biogen.

D18 Budget Impact Analysis of Ibrutinib for Patients with 
First-Line Chronic Lymphocytic Leukemia

Schenkel B1, Bozkaya D2, O’Day K2. 850 Ridgeview Dr, Horsham, PA 
19044; bschenk9@its.jnj.com; (215) 325-3614 
1Janssen Scientific Affairs; 2Xcenda 

BACKGROUND: In the U.S. in 2016, there will be an estimated 18,960 
incident cases and 4,660 deaths due to chronic lymphocytic leuke-
mia (CLL). As new targeted therapies have recently been approved 
in CLL and the treatment armamentarium has expanded, payers are 
interested in the potential budget impact of these therapies. Ibrutinib 
received FDA approval in March 2016 for first-line treatment of CLL 
based on data from the Phase 3 RESONATE-2 study. 

OBJECTIVE: To examine the estimated budget impact of ibrutinib 
in a hypothetical 1-million member U.S. health plan over 1 year for 
first-line CLL.

METHODS: An Excel-based budget impact model was developed. 
Comparators included FDA-approved and Category 2A or higher 
NCCN-recommended regimens for first-line CLL. Dosing, administra-
tion, mean duration of therapy (DOT), and adverse event (AE) rates 



S32 Journal of Managed Care & Specialty Pharmacy JMCP October 2016 Vol. 22, No. 10-a www.amcp.org

Meeting Abstracts | Academy of Managed Care Pharmacy Nexus 2016 | National Harbor, Maryland | October 3-6, 2016

S32 Journal of Managed Care & Specialty Pharmacy JMCP October 2016 Vol. 22, No. 10-a www.amcp.org

were based on package inserts for approved drugs and published litera-
ture for NCCN-recommended regimens. Drug and administration costs 
were based on Red Book and CMS Physician Fee Schedule, respectively. 
Adverse event costs were based on AHRQ H-CUP data and published 
literature. The estimated treatment-eligible population was based on 
epidemiologic data and a Truven claims database analysis. The market 
share was estimated for each treatment in scenarios with and without 
utilization of ibrutinib. The incremental per-treated-member-per-month 
(PTMPM) cost and incremental per-member-per-month (PMPM) cost 
were calculated. One-way sensitivity analysis was performed.

RESULTS: The model estimated a treatment-eligible population of 23 
first-line CLL patients for a 1-million member health plan. Prior to 
utilization of ibrutinib, the baseline 1-year treatment costs for treating 
first-line CLL patients was $4,654 PTMPM and $0.107 PMPM. The 
1-year incremental budget impact of adopting ibrutinib for first-line 
CLL patients was $243 PTMPM, or $0.006 PMPM. The model results 
were most sensitive to ibrutinib DOT, followed by ibrutinib market 
share, and percent of treated population ≥ 65 years of age.

CONCLUSIONS: The model results indicate that the budget impact of 
ibrutinib is estimated to be modest from a U.S. health plan perspec-
tive. This is important for healthcare decision-making considering the 
efficacy and safety benefits for ibrutinib in this orphan disease with 
high unmet need.

SPONSORSHIP: Funded by Janssen Scientific Affairs.

D19Characteristics and Treatment Patterns of  
Von Willebrand Disease in the United States

Khachatryan A1, Bron M1, Cyhaniuk A2, Chan E3, Owens W3. 650 E 
Kendall St, Cambridge, MA 02142; alexandra.khachatryan@shire.com;  
(617) 588-8335 
1Shire; 2AC Analytical Solutions; 3Hemophilia Federation of America

BACKGROUND: The CHOICE Project was conducted in partnership 
between the U.S. Centers for Disease Control and Prevention and 
Hemophilia Federation of America, a non-profit, community-based 
advocacy organization, to survey persons with bleeding disorders, 
including those with von Willebrand disease (VWD). A better under-
standing of the VWD population and disease burden in the U.S. may 
help payers support access and improve care and treatment for this 
patient population.

OBJECTIVE: To characterize diagnosed VWD patients in the U.S. in terms 
of demographics, care and initial treatment, bleeds, and productivity. 

METHODS: Demographic and clinical information was collected 
through CHOICE by survey in the U.S. from 04/2013-07/2015 among 
adults (≥ 18 years) and caregivers of children with bleeding disorders. 
Participants were recruited to take a ~20 minute survey in English 
or Spanish, online or on paper. Descriptive analysis of participants 
reporting VWD diagnosis was performed. Patients were stratified by 
treated vs. non-treated.

RESULTS: A total of 807 patients were surveyed of which 94 (12%) 
had a diagnosis of VWD only. Mean age was 32 years, 63 were adults 
(67%) and 31 were children with VWD (33%). Majority were female 
(N = 73, 78%) and Type 1 patients (N = 55, 59%), followed by Type 2 
(N = 19, 20%), Type 3 (N = 13, 14%), and 6 (6%) with unknown type. 
Out of 76 who reported place of usual medical care, 28 (37%) reported 
care at a hemophilia treatment center (HTC), 27 (36%) at a doctor’s 
office, 18 (24%) at a hospital, and 3 (4%) other. VWD patients reported 
having anxiety and depression (N = 33/69, 48% and N = 32/68, 47%, 
respectively). Median number of days patients missed from work in 
the last 12 months due to VWD was 3 days (range 1-19 days). 72 
patients reported bleeding (77%) while 24 reported a joint bleed (26%) 
within the last 12 months. Among females, 16 reported having a hys-
terectomy (22%); median age was 32 (range 30-38 years). 74 patients 

reported receiving treatment (79%); the most common treatment was 
plasma-derived von Willebrand factor (N = 40, 54%) followed by non-
plasma (i.e., desmopressin) and topical products (N = 23, 31%).

CONCLUSIONS: Results of this analysis show that VWD patients are 
heterogeneous (both genders, all ages), experience significant clinical 
bleeds, including joint bleeds, and humanistic burden (missed work 
days, depression/anxiety) related to their disease. Further analyses are 
needed to understand VWD real-world clinical outcomes, treatment 
utilization, and quality of life compared to the general population and 
other bleeding disorders.

SPONSORSHIP: Research was funded by Shire.

D22 Evaluating Dose Ratio of Subcutaneous to Intravenous 
Immunoglobulin Therapy Among Patients with Primary 

Immunodeficiency Disease Switching to Hizentra

Krishnarajah G1, Lehmann J2, Ellman B2, Bhak R2, DerSarkissian M2, 
Leader D1, Duh M2. 1020 1st Ave, King of Prussia, PA 19406;  
shanthy.krishnarajah@cslbehring.com; (610) 878-4438 
1CSL Behring; 2Analysis Group

BACKGROUND: Current prescribing information in the United States 
(U.S.) recommends that patients with primary immunodeficiency dis-
ease (PI) switch to Hizentra from intravenous (IVIG) therapy at a dose 
ratio of 1.37:1 (1.53:1 before January 2015). However, a dose ratio of 
1:1 was approved in the European Union (EU) and subsequent stud-
ies suggest that dose ratios of 1:1 may be used effectively in clinical 
practice in the U.S.

OBJECTIVE: To examine real-world Hizentra-to-IVIG dose ratios in 
the U.S. after PI patients switch from IVIG to Hizentra.

METHODS: A retrospective longitudinal study was conducted using 
shipment data on prescriptions dispensed from specialty pharmaceuti-
cal and service providers from 2011-2016. PI patients who switched 
from IVIG (≥ 1 dispensing prior to switch) to Hizentra (≥ 2 dispens-
ings, with the date of first dispensing defined as the switch date and 
≥ 1 dispensing in the 6 months post-switch), were ≥ 2 years of age at 6 
months pre-switch, and without claims for IVIG during the 6 months 
post-switch were included. Monthly Hizentra doses were calculated for 
each 2-month interval post-switch by aggregating daily doses estimated 
from dispensed volume and time between dispensings. Mean monthly 
IVIG dose was calculated from the total volume dispensed prior to 
switch. Hizentra-to-IVIG dose ratios were calculated for each patient 
by dividing monthly Hizentra dose by monthly IVIG dose during each 
2-month interval. Median dose ratios were reported to minimize the 
impact of outliers. Dose ratios at months 2-4, 4-6, and 6-8 were com-
pared to the dose ratio at months 0-2 with the Wilcoxon signed rank 
test. A sensitivity analysis excluded pediatric patients (younger than 
age 8) to reduce effects of patient weight changes on dose.

RESULTS: 278 patients met the inclusion criteria for the study. The 
initial median Hizentra-to-IVIG dose ratio was 1.14:1 at months 0-2 
post-switch, which declined to 1.09:1 at months 2-4, 1.05:1 at months 
4-6, and 1.05:1 at months 6-8 post-switch. The median dose ratios at 
months 2-4, 4-6, and 6-8 were statistically significantly lower than 
the median dose ratio at months 0-2 post-switch (all P < 0.001). Results 
were robust to the exclusion of pediatric patients.

CONCLUSIONS: Real-world data show that patients switching to 
Hizentra from IVIG started at dosing ratios lower than current U.S. 
prescribing information, and close to the 1:1 dosing ratio used in the 
EU. Stabilization of the dose ratio at 1.05:1 over months 4-6 and 6-8 
from the initial dose ratio of 1.14:1 at months 0-2 is consistent with 
management of PI in clinical practice.

SPONSORSHIP: Supported by CSL Behring.
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D23U.S. Costs of Intravenous and Subcutaneous Therapy  
for the Treatment of Primary Immunodeficiency Disease 

in the United States from 2012-2015

Runken M1, Noone J2, Zacherle E2, Blanchette C2, Howden R2. 3328 
Cheswick Dr, Raleigh, NC 27609; chris.runken@grifols.com; (919) 316-6343 
1Grifols SSNA; 2University of North Carolina, Charlotte 

BACKGROUND: Primary Immune Deficiency Disorder (PIDD) is a rare, 
chronic, genetic disease of the immune system that leaves patients 
highly susceptible to infections. As a result, PIDD patients more fre-
quently utilize medical services leading to higher healthcare costs. 
Immunoglobulins (Ig), the current standard of care for PIDD patients, 
include nurse-infused intravenous (IV) or self-administered subcuta-
neous (SC) products. While past literature often depicts SC-based Ig 
as the lower cost alternative, no current research has investigated if 
treatment costs have changed over time.

OBJECTIVE: To evaluate the extent of change in real-world PIDD-
related costs from 2012 to 2015 in PIDD patients treated with SC- and 
IV-based immunoglobulin therapy in a U.S. payer database. 

METHODS: Using the Pharmetrics Plus dataset from 2012-15, we iden-
tified PIDD patients (ICD-9 code 279.XX) with at least two claims > 90 
days apart for PIDD who were receiving either SC- or IV- based Ig ther-
apy. Only months where patients received Ig therapy were included in 
the analysis and patients were not excluded for switching therapies. 
Mean costs per treated member per treated month (PTMPTM) for a 
SC product (Hizentra) and the mean of the three most commonly used 
IV products (Gammagard, Gamunex-C, Privigen) were calculated for 
each year from 2012-2015. Cost categories included drug, administra-
tion, and total (drug + administration) costs for each Ig route.

RESULTS: 7,316 and 4,854 PIDD patients met all inclusion/exclusion 
criteria for 2012 and 2015, respectively. Of the PIDD patients, 81% 
(5,907) in 2012 and 78% (3,802) in 2015 were receiving IV therapy. 
Within each group, average months on treatment per patient were 
consistent from 2012 to 2015. Total costs PTMPTM from 2012 to 2015 
increased by 8% for IV patients ($4,328 to $4,678) and by 21% for SC 
patients ($4,020 to $4,863). Administration costs PTMPTM were rela-
tively consistent for each Ig route during the same time frame, chang-
ing from $224 to $229 for IV and $124 to $106 for SC. However, Ig/
drug costs PTMPTM changed from $4,104 to $4,449 for IV and from 
$3,895 to $4,757 for SC (2012 to 2015, respectively). 

CONCLUSIONS: The current study gathered insight into the changing 
cost landscape of IV and SC Ig in the treatment of PIDD. From 2012-
2015, total costs for SC-based Ig therapy appear to have increased at 
a rate of 2.5 times that of IV-based Ig therapy, outweighing the cost 
offset of IVIg administration. Future research should elucidate on 
these findings to determine how these rising costs impact patient 
preferences and treatment. 

SPONSORSHIP: Grifols SSNA.

D24Pharmacy and Administration Costs in Primary 
Immunodeficiency Disease Patients Treated with 

Intravenous and Subcutaneous Immunoglobulin

Runken M1, Noone J2, Blanchette C2, Zacherle E2, Howden R2.  
9201 University City Blvd, Charlotte, NC 28223; jnoone1@uncc.edu;  
(704) 687-1044 
1Grifols SSNA; 2University of North Carolina, Charlotte

BACKGROUND: Primary Immune Deficiency Disorder (PIDD) is a 
rare, chronic, debilitating disease which weakens a patient’s immune 
system, limiting their ability to fight infection. Immunoglobulin (Ig), 
via intravenous (IV) or subcutaneous (SC) administration routes, is the 

primary therapy for treatment of PIDD. Past literature suggests that IV 
is the more costly route due to its added administration costs. Recent 
research has shown that demographic differences between patients 
receiving IV and SC exist, making it difficult to attribute costs to just 
the route of administration.

OBJECTIVE: To compare real-world PIDD-related drug and administra-
tion costs between matched IV and SC patients receiving Ig treatments. 

METHODS: Using the Pharmetrics Plus dataset from 2011-13 we iden-
tified PIDD patients (ICD-9 code 279.XX) with at least two claims > 90 
days apart for PIDD who were treatment naïve for ≥ 1 year prior to the 
index period. Patients switching administration routes were excluded, 
with the exception that SC patients could receive up to 2-IV loading 
infusions per treatment guidelines. To adjust for physician treatment 
preferences and large base population characteristic differences, the 
two cohorts were matched on age, gender, and all 31 Elixhauser index 
criteria using propensity score matching. Median pharmacy, admin-
istration, and total (pharmacy + administration) costs between the 
combined 3 most commonly used IV products (Privigen, Gamunex-C, 
Gammagard) were compared to a SC product (Hizentra) using 
Wilcoxon Rank-Sum tests. 

RESULTS: Before matching, 1,639 PIDD patients (986 IV and 653 
SC) met all inclusion/exclusion criteria. SC patients were significantly 
younger (40 vs. 49 years), with a greater proportion female (63% vs. 
58%) and had lower Charlson Comorbidity Index Scores (1.7 vs. 3.0; 
P < 0.05 for all). After matching, 553 patients in each group had no 
significant demographic differences. IV median total ($19,195) and 
pharmacy costs ($18,449) were significantly lower than SC ($23,097 
and $21,773, respectively; P < 0.05), while IV median administration 
costs ($581) were $281 higher than SC ($300; P < 0.05). Median phar-
macy costs accounted for 96% ($18,449) and 94% ($21,773) of median 
total costs for IV and SC. 

CONCLUSIONS: While subcutaneous use of immunoglobulins appears 
to reduce administration costs, this real world U.S. retrospective study 
reveals that PIDD patients, similar in age, gender, and comorbidities, 
who were treated with intravenous immunoglobulins had significantly 
lower median total and pharmacy costs when compared to their sub-
cutaneous counterparts.

SPONSORSHIP: Grifols SSNA.

E00-E90 Endocrine, Nutritional, and Metabolic  
 Diseases (e.g., Growth Hormone, Diabetes, Lipids) 

E02Insulin Degludec in Clinical Practice: A Systematic 
Review of Japanese Real-World Data

Kaku K1, Wolden M2, Hyllested-Winge J3, Nørtoft E2. 577, Matsushima, 
Kurashiki-shi, Okayama, Japan 701-0114; kka@med.kawasaki-m.ac.jp;  
+81-86-462-1111 ext 3705 
1Kawasaki Medical School, Okayama, Japan; 2Novo Nordisk A/S, Søborg, 
Denmark; 3Novo Nordisk Pharma, Tokyo

BACKGROUND: Randomised controlled trials (RCTs) are the gold 
standard for comparing the safety and efficacy of new treatments with 
current practice; however the external validity is limited by study 
design and inclusion/exclusion criteria. 

OBJECTIVE: To evaluate the real-world clinical effectiveness of switch-
ing to insulin degludec (IDeg) in Japanese patients.
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METHODS: Studies were identified from Japanese Diabetes Society (JDS) 
abstracts (2014-2015) and PubMed (2012 onwards). Inclusion criteria 
were: Japanese population, > 15 participants and only studies switching 
patients from basal or basal–bolus insulin regimens to IDeg. RCTs and 
case reports were excluded. Weighted mean changes in safety and effec-
tiveness endpoints were calculated using the number of patients in each 
study. The threshold for statistical significance was P ≤ 0.05.

RESULTS: A total of 81 JDS abstracts and 5 manuscripts met the search 
criteria (21 type 1 diabetes [T1D], 15 type 2 diabetes [T2D], 50 dia-
betes type not specified), representing 4,238 patients (1,028 T1D, 602 
T2D, 2,608 not specified). HbA1c was reported in 93% of studies and 
was improved in 84% (51% significant, 33% numerical), unchanged 
in 12% and worse in 4% (3% numerical, 1% significant). Across all 
studies the weighted mean actual change in HbA1c was -0.25% (-2.7 
mmol/mol). Basal insulin dose was reported in 57.5% of studies and 
was lower in 60% (30% significant, 30% numerical), numerically 
unchanged in 26% and higher in 14% (2% significant, 12% numeri-
cal). The weighted mean change in basal insulin dose was -4.81% and 
-3.72% for all studies and for significant-only studies, respectively. 
The weighted mean change in basal dose based on all studies was 
-8,9%, -5.5% and -2.9% for T1D, T2D and unspecified populations, 
respectively. Hypoglycemia was recorded in 28.1% of the studies. After 
switching, 54.8% of studies reported decreased hypoglycemia, 29.0% 
no change and 16.1% an increase. Quality of life (QoL) was measured 
in 11.1% of studies. 81.8% reported improved QoL after switching, 
18.2% reported no change in QoL. No studies reported a worsening 
in QoL.

CONCLUSIONS: Real-world evidence from Japanese clinical practice 
demonstrate that switching from a conventional basal insulin to 
IDeg has the potential to improve HbA1c with a lower insulin dose. 
Switching to IDeg may also provide a reduced risk of hypoglycemia 
and the potential for improvement in QoL.

SPONSORSHIP: This study was sponsored by Novo Nordisk A/S.

E03Reductions in Concomitant Antidiabetic Medication Use 
and Hemoglobin A1c Level Associated with Liraglutide 

Initiation for the Treatment of Type 2 Diabetes
Dang-Tan T1, Laliberté F2, Gamble C1, McCormick N3, Mocarski M1, 
Germain G2, Duh M3, Ganguly R1. 800 Scudders Mill Rd, Plainsboro, NJ 
08536; tadt@novonordisk.com; (609) 987-5800 
1Novo Nordisk; 2Groupe d’analyse; 3Analysis Group

BACKGROUND: Liraglutide, a GLP-1, is a 2nd line therapy for Type 
2 Diabetes Mellitus (T2DM). The LEAD trials showed it provides 
sustained HbA1C reductions, but the extent to which liraglutide may 
reduce concomitant antidiabetic drug (ADD) use is unknown.

OBJECTIVE: To compare the mean number of unique ADDs used per 
patient per day pre- and post-liraglutide initiation, as well as corre-
sponding HbA1C levels.

METHODS: Using claims data between 01/2010 and 06/2015 from the 
Clinformatics Data Mart, patients 18-64 years, continuously using 
liraglutide therapy for ≥ 1 year with ≥ 6 months of baseline eligibility 
before the 1st liraglutide dispensing (index date), and without T1DM 
were identified. The mean number of unique ADDs (pills or injections) 
dispensed, excluding liraglutide, per patient per day, was compared 
during the 6-month pre- and for months 1-6 and 7-12 post-liraglutide 
initiation. Subgroups of patients were also evaluated based on ADD 
type used in the 45 days pre-liraglutide initiation. In addition, the 
DACON (number of pills per day) of ADDs was also evaluated. Among 
the < 10% of patients with HbA1C (% NGSP) results, change in HbA1C 
was evaluated at liraglutide initiation (-45+/-7 days) compared to 6- 
and 12-months (±45 days) post-initiation.

RESULTS: 5,297 liraglutide users were included. Mean age was 52.81 
years; 47.5% were female. The mean number of unique ADDs used 
per patient per day decreased from 1.27 medications over the baseline 
to 1.16 and 1.17 over months 1-6 and 7-12 post-liraglutide initiation, 
respectively (both P < 0.001). For metformin users (N = 3,460), mean 
number of unique ADDs used decreased from 1.44 to 1.37 and 1.35 
(both P < 0.001); for sulfonylureas users (N = 2,396), 1.62 to 1.42 and 
1.44 (both P < 0.001); for DPP-4 inhibitor users (N = 1,364), 1.66 to 
1.38 and 1.36 (both P < 0.001); for insulin users (N = 1,172), 1.76 to 
1.71 and 1.69 (both P ≤ 0.013). Similar trends were found using the 
DACON of ADD total number of pills. Among the < 10% with results, 
mean HbA1C of all liraglutide users decreased from 8.26% at liraglu-
tide initiation to 7.14% and 7.32% at 6- and 12-months post-liraglutide 
initiation, respectively (both P < 0.001). Similarly significant decreases 
in HbA1C were seen in ADD subgroups. Although evaluated on few 
patients, SGLT2 users (N = 27) increased their number of daily medica-
tions used and too few had HbA1C results for analysis.

CONCLUSIONS: Liraglutide initiation was associated with statistically 
significant decreases in the use of concomitant ADDs and in HbA1C 
level in patients with T2DM for all patients and in most subgroups 
examined.

SPONSORSHIP: This research was funded by Novo Nordisk. 

E06Patient and Provider Factors Impacting Clinical Inertia in 
Patients with Type 2 Diabetes on Metformin Monotherapy

Mahabaleshwarkar R1, Gohs F1, Petruso H1, Desantis A1, Anderson W1, 
Ejzykowicz F2, Rajpathak S2, Norton J1, Wilkins N1. 720 E Morehead St, Ste 202, 
Charlotte, NC 28202; rohan.mahabaleshwarkar@carolinashealthcare.org; 
(704) 355-9958 
1Carolinas HealthCare System; 2Merck & Co.

BACKGROUND: Nearly 48% of patients with type 2 diabetes (T2D) do 
not achieve the recommended glycosylated hemoglobin (A1c) goal of 
< 7%. Clinical inertia (CI) or the delay of treatment intensification is a 
major cause of inadequate glycemic control in T2D patients and exists 
in over 50% of T2D patients. Understanding factors impacting CI is 
necessary to plan strategies to reduce CI. Previous studies in this area 
have limitations such as older data, restricted patient populations, and 
non-examination of provider factors impacting CI. 

OBJECTIVE: To determine the impact of patient and provider factors 
on CI in T2D patients on metformin monotherapy (MM) at a large, 
integrated healthcare system in the U.S. 

METHODS: This retrospective cohort study used data from Carolinas 
HealthCare System’s electronic medical records. The study cohort 
included T2D patients aged 18-85 years, on MM between January 
2009 and September 2013, who experienced MM failure (had an 
uncontrolled A1c reading (≥ 8%) after at least 3 months of MM). A cut-
off of A1c < 8% was used for T2D control based on medical guidelines 
that consider factors such as age and comorbidities (primary cohort). 
However, secondary analyses were performed using A1c < 7% as the 
cut-off (secondary cohort). CI was defined as absence of treatment 
intensification with an add-on therapy within 180 days after the date 
of MM failure (index date). The impact of patient and provider factors 
on CI was determined using generalized estimating equations. 

RESULTS: The primary cohort consisted of 996 patients, 58% male 
and 59% Caucasian, with a mean age of 53 (± 11.8) years. CI was 
observed in 49.8% of the patients. Lower A1c at index date (odds ratio 
[OR] = 0.88, P < 0.001), absence of liver diseases (OR = 0.23, P = 0.01), 
absence of renal diseases (OR = 0.28, P = 0.03), and greater provider 
age (OR = 1.02, P = 0.02) were associated with CI. The secondary 
cohort consisted of 3,209 patients, 51% male and 64% Caucasian, 
with a mean age of 56 (± 11.8) years. The CI rate in this cohort was 
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67.9%. Greater patient age (OR = 1.01, P = 0.01), lower A1c at index 
date (OR = 0.72, P < 0.001), greater provider age (OR = 1.01, P = 0.02) 
and being a primary care physician (PCP; OR = 1.85, P = 0.01) were 
associated with CI. 

CONCLUSIONS: CI was more likely in patients with lower A1c, 
patients without liver disease, those without renal diseases, older 
patients, older providers, and PCPs. These findings could guide plan-
ning of interventions to reduce CI in T2D patients. 

SPONSORSHIP: Study funding was provided by Merck & Co.

E07Impact of Various Clinical Strategies on the CMR 
Completion Rate for CMS Star Ratings

Makanji S1, Dawley N2, Banaszak D2, Humphreys M2, Figueroa C2, Cutts S1, 
Arruda C1, Santilli M1, Adams J1. 130 Bellevue Ave, Ste 201, Newport, RI 
02840; smakanji@magellanhealth.com; (401) 344-1025 
1Magellan Rx Management; 2Excellus BlueCross BlueShield

BACKGROUND: As the United States healthcare system rapidly transi-
tions away from fee-for-service models, the majority of health insurers 
are placing an increased emphasis on quality of care. To assist Excellus 
BlueCross BlueShield in improving the quality of care delivered to 
their beneficiaries, Magellan Rx Management has collaborated on 
the development and implementation of a clinical program designed 
to specifically address the CMS Star Rating measure D15-MTM 
Program Completion Rate for CMR, which is defined as the percent 
of Medication Therapy Management (MTM) program enrollees who 
received a Comprehensive Medication Review (CMR) during the mea-
surement year.

OBJECTIVE: To measure the impact of various methods of patient 
engagement on the CMR completion rate.

METHODS: A clinical program was implemented to improve the 
CMR completion rate through various methods of patient engage-
ment, including an interactive voice response (IVR) system, member 
care management (MCM) services, help desk interactions (SafeRx), 
patient mailings (Medication List), direct patient outreach (Adherence, 
Historical, Quality Incentive Program [QIP]), and caregiver outreach 
at long-term care (LTC) facilities. The IVR, MCM, and SafeRx groups 
have a transfer component, where a member is immediately trans-
ferred to a live pharmacist upon request. Adherence patients were 
those who also qualified for one or more CMS Star Adherence mea-
sures, QIP patients were those with comorbid heart failure and dia-
betes, and historical patients were those who were also MTM eligible 
during the previous measurement year.

RESULTS: Between January and June of 2016, a total of 4,528 CMRs 
were completed. The CMR completion rates were: IVR (57.9%), MCM 
(74.5%), SafeRx (50.2%), Medication List (51%), Adherence (24.4%), 
Historical (39.0%), QIP (27.7%), and LTC (59.5%). Additionally, the 
inclusion of a live transfer component in the IVR group had a substan-
tial positive impact on the CMR completion rate. Additional results 
will be available during the fourth quarter of 2016.

CONCLUSIONS: Patient engagement is critical in improving the CMR 
completion rate for Star ratings. Leveraging multiple sources of patient 
engagement helps improve reach rates in a clinically synergistic man-
ner. It has been estimated that a cumulative 1-star improvement across 
all measurements (from 3 to 4) is worth $50 per member per month. 
Such results support the efficacy and viability of a clinical program 
that incorporates care coordination and customized outreach.

SPONSORSHIP: Conducted by Excellus BlueCross BlueShield and 
Magellan Rx Management without external funding.

E10 Understanding Undiagnosed Prediabetes in Medicare 
Enrollees in a Large Health Benefits Organization Using 

Data Adaptive and Descriptive Techniques
Kamble P1, Collins J1, Harvey R1, Kimball E2, Deluzio T2, Allen E2, Prewitt T3, 
Bouchard J2. 515 W Market St, 7th Fl, Louisville, KY 40202;  
pkamble2@humana.com; (502) 476-2117 
1Comprehensive Health Insights; 2Novo Nordisk; 3Humana

BACKGROUND: Type II diabetes is a major cause of morbidity, mortal-
ity, and healthcare costs in the United States, and its prevalence has 
tripled over the last three decades. The purpose of this study was to 
develop a method to identify individuals at high risk for prediabetes 
and ideal for targeted lifestyle or treatment strategies intended to delay 
progression. 

OBJECTIVE: To identify individuals with undiagnosed prediabetes 
using adaptive techniques and compare total healthcare costs. 

METHODS: This was a retrospective cohort study including continu-
ously enrolled Medicare Advantage Prescription Drug Plan (MAPD) 
members aged 65 + from 2013 to 2014, excluding members with 
diabetes and chronic kidney disease. Patient demographic, clinical 
(via H-CUP Classification System software), and healthcare utiliza-
tion characteristics were identified in the baseline period, calendar 
year 2013. Diagnoses of metabolic syndrome and prediabetes were 
identified based on diagnosis codes and laboratory data in 2014. 
Eligible members were randomly assigned into three mutually exclu-
sive cohorts to develop predictive models and score the data for 
metabolic syndrome and prediabetes and descriptively compare 2014 
total health care cost. Multiple logistic regression (MLR), decision 
tree (DT), neural network (NN), probability tree (PT) methods, and 
ensemble models (EN) were assessed using SAS Enterprise Miner. The 
misclassification rate (MCR), average squared error (ASE), c-statistics, 
sensitivity (SN), and false positive (FP) rate were compared to select 
the final predictive models. 

RESULTS: An eligible sample of 839,709 MAPD members was ran-
domly divided into the cohorts. In total, 512 demographic clinical 
and healthcare resource utilization variables were considered. For 
metabolic syndrome (cohort 1) the final EN model demonstrated 
better discrimination (c-statistics, MCR, and ASE of 0.83, 0.24, and 
0.16, respectively), high SN, and low FP rate in predicting metabolic 
syndrome. Scored metabolic syndrome was used as a factor to predict 
prediabetes in cohort 2. In this cohort, MLR demonstrated better 
discrimination (c-statistics, MCR and ASE of 0.67, 0.13, and 0.11 
respectively), high SN, and low FP rate in predicting prediabetes. The 
final cohort was scored predicting prediabetes in 43.9% of members 
with an observed higher average total health care cost of $1,274 (95% 
CI, $1,174-$1,373). 

CONCLUSIONS: Multiple logistic regression demonstrated good perfor-
mance in predicting undiagnosed prediabetes in MAPD members. The 
members with predicted prediabetes had a higher total healthcare cost.

SPONSORSHIP: This study was sponsored by Novo Nordisk.

E13Effect of Switching to Insulin Glargine 300 U/mL on 
Clinical Outcomes in Patients with Type 2 Diabetes:  

A Medical Chart Review Study in the United States
Tong L1, Wang H1, Gupta S2, Liebert R2, Lee L2, Preblick R1, Skolnik N3.  
55 Corporate Dr, Bridgewater, NJ 08807; liyue.tong@sanofi.com;  
(908) 981-4870 
1Sanofi U.S.; 2Kantar Health; 3Abington Family Medicine

BACKGROUND: In patients with type 2 diabetes (T2D) glycemic 
control is often compromised as a consequence of attempts to avoid 
hypoglycemia (which has been linked to both short and long-term 
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adverse outcomes) by skipping or reducing their insulin dose, and 
hypoglycemia.

OBJECTIVE: To evaluate hypoglycemia risk and clinical outcomes in 
patients with T2D who were previously treated with basal insulin and 
switched to the recently marketed insulin glargine 300 units/mL (Gla-
300) in a retrospective observational medical chart review.

METHODS: Data were obtained from pre-existing medical charts for 
patients with T2D. A total of 184 patients who switched to Gla-300 
and had been on insulin treatment ≥ 30 days were included in this 
analysis. The pre-switching (baseline) period was defined as the 6 
months prior to Gla-300 initiation. The post-switching period was 
defined as the duration of ≥ 30 days of Gla-300 treatment (range: 
30-329 days). Collected data included demographics, medical his-
tory, glycated hemoglobin A1c (A1C), and hypoglycemia event rates. 
Generalized linear mixed-effect models adjusting for patient demo-
graphics and clinical characteristics were used to examine the differ-
ences in pre- vs. post-switching clinical outcomes.

RESULTS: During baseline, mean (SD) patient age was 56.2 (10.5) 
years, 58.2% were male, mean (SD) body mass index was 33.7 (6.6) 
kg/m2; the mean (SD) duration of prior basal insulin therapy was 61.1 
(53.0) months. Post-switching to Gla-300, the mean (SD) duration of 
Gla-300 treatment was 4.0 (2.3) months. Mean A1C was significantly 
decreased (least square mean: 8.57% pre-switch vs. 7.61% post-
switch; adjusted difference: -0.96 [95% CI -1.14 to -0.77]; P < 0.0001). 
The annualized mean number of hypoglycemic events per patient-year 
was also significantly lower following a switch to Gla-300 (LSM: 0.75 
pre-switch vs. 0.17 post-switch; relative risk: 0.23 [95% CI 0.16 to 
0.32]; P < 0.0001).

CONCLUSIONS: In this real-world study of patients with T2D, switch-
ing to Gla-300 was associated with a significant reduction in A1C and 
a significantly lower hypoglycemia rate compared with prior basal 
insulin treatments. Therefore, this real-world study is in line with 
the findings of the EDITION clinical trial program, but also suggests 
that, in a real-life setting, Gla-300 provides an advantage in terms of 
an improved efficacy and a better safety profile compared with the 
standard of care. Prospective studies using a larger number of subjects 
will be necessary to confirm these findings.

SPONSORSHIP: Study funding and editorial support provided by 
Sanofi U.S.

E14 Clinical Impact of Treatment Intensification Versus No 
Treatment Intensification in Patients with Type 2 Diabetes 

Not Adequately Controlled on Dual Oral Therapy
Buysman E1, Blauer-Peterson C1, Fan T2, Zhou S2, Miller L2.  
12125 Technology Dr, Eden Prairie, MN 55344; erin.buysman@optum.com;  
(952) 205-7758 
1Optum; 2Sanofi U.S. 

BACKGROUND: Although ~50% of treated patients with type 2 diabe-
tes (T2D) in the U.S. do not meet glycemic targets, treatment adjust-
ment may be delayed or not initiated (‘clinical inertia’), which is often 
associated with poor outcomes. 

OBJECTIVE: To compare clinical outcomes in patients with T2D 
inadequately controlled with oral antidiabetes drugs (OADs) who 
underwent treatment intensification (TI) vs. no treatment intensifica-
tion (NTI).

METHODS: Data were collected from the Optum administrative claims 
database from January 1, 2009, to August 31, 2015. Patients were 
divided into cohorts based on evidence of TI (addition of a sodium-
glucose cotransporter 2 [SGLT2] or dipeptidyl peptidase-4 [DPP-4] 
inhibitor, a third OAD, insulin or a glucagon-like peptide-1 receptor 

agonist [GLP-1 RA]) within 6 months of the first glycated hemoglobin 
A1c (A1C) ≥ 7.0% (index date). A1C change from the index date and 
hypoglycemia events (diagnosis code for hypoglycemia or diabetes 
with other specified manifestation) were determined 12 months after 
TI or a randomly selected date for the NTI cohort. Bivariate com-
parisons were made between the two cohorts; ordinary least squares 
models and logistic regression were used to adjust for confounders in 
A1C change and hypoglycemia, respectively.

RESULTS: Of a total of 28,123 adults receiving dual OAD therapy and 
with evidence of A1C ≥ 7.0%, 3,990 (14.2%) underwent TI. Patients 
in the TI cohort were younger than patients in the NTI cohort (58.3 
vs. 61.3 years; P < 0.001); the proportion of men was higher in the TI 
cohort (59.0% vs. 57.2%; P = 0.033). Index A1C was higher in the TI 
cohort (8.8% vs. 8.0%; P < 0.001). In a multivariate analysis, TI patients 
showed greater A1C reductions than NTI patients (-0.59% vs. -0.25%; 
P < 0.001). The hypoglycemia rate was higher in the TI cohort (odds 
ratio: 1.68; P < 0.001). Only 31.2% of TI patients met glycemic targets 
at follow-up.

CONCLUSIONS: These real-world data show that clinical inertia is still 
widespread despite the availability of multiple treatment options for 
T2D. TI was effective in achieving glycemic control but was associated 
with a higher hypoglycemia rate. In addition, less than one-third of 
patients reached recommended A1C targets at 12 months. Our data 
indicate a need for new agents that effectively manage glycemia and 
lower hypoglycemia risk.

SPONSORSHIP: Study funding and editorial support was provided by 
Sanofi U.S. 

E15 Clinical and Economic Outcomes in Patients with Type 2 
Diabetes Switching from Basal Insulin Plus Rapid-Acting 

Insulin to Basal Insulin Plus Glucagon-Like Peptide-1: A Real-World  
Observational Study
Xie L1, Zhou S2, Kariburyo F1, Baser O3, Fan T2. 211 N 4th Ave, #2B,  
Ann Arbor, MI 48104; lxie@statinmed.com; (734) 222-5426 
1STATinMED Research; 2Sanofi U.S.; 3STATinMed Research and Center for 
Innovation & Outcomes Research, Columbia University

BACKGROUND: In patients with type 2 diabetes (T2D) the addition of 
a glucagon-like peptide-1 receptor agonist (GLP-1 RA) to basal insulin 
(BI) may be associated with improved patient outcomes when com-
pared with BI plus a rapid-acting insulin (RAI). 

OBJECTIVE: To evaluate characteristics, clinical outcomes, and health 
care utilization in patients switching from treatment with BI plus RAI 
to BI plus GLP-1 RA. 

METHODS: Data were extracted retrospectively from the U.S. CDM 
dataset for the period January 2007-September 2015. Adult patients 
with T2D who continued on BI plus RAI (continuers) and patients 
who switched from BI plus RAI to BI plus GLP-1 RA (switchers) were 
included. Propensity score matching (PSM) was used to control for 
differences in baseline demographics between continuer and switcher 
groups. Clinical outcomes included hypoglycemia events and eco-
nomic outcomes (including all-cause and diabetes-related health care 
utilizations and costs) during a 6-month follow-up.

RESULTS: After hard-matching for age and gender there were 7,270 
continuers and 727 switchers (mean age: 57.2 years; 48.0% male). 
Before PSM, many baseline characteristics (including the Charlson 
Cormorbidity Index; 3.68 for both) were similar for the two groups; 
switchers, however, used more oral antidiabetes drugs (0.99 vs. 0.56; 
P < 0.0001) than continuers. After PSM there were 685 patients in each 
group, and baseline characteristics were well matched between the 
groups. Although there was no difference in the overall incidence of 
hypoglycemia, switchers had a significantly lower incidence of severe 
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hypoglycemia events than continuers: ‘Any Emergency Room [ER] 
Hypoglycemia’ was 0.44% vs. 1.90% (P = 0.0119) and ‘Any inpatient/
ER hypoglycemia’ 0.73% vs. 2.34% (P = 0.0156). All-cause hospital-
ization was less prevalent in switchers than continuers (9.05% vs. 
14.01%; P = 0.0016), and fewer switchers had ER visits (23.1% vs. 
27.88%; P = 0.0407). PSM-adjusted cost data show that switchers had 
lower total all-cause health care costs than continuers ($14,797 vs. 
$17,900; P = 0.0339), mainly due to significantly lower outpatient costs 
($4,957 vs. $7,354; P < 0.0073). Diabetes-related total costs were simi-
lar in the two groups; switchers had higher diabetes medication costs 
(P < 0.0001) but lower ER costs (P = 0.0389). 

CONCLUSIONS: Switching from BI plus RAI to BI plus GLP-1 RA is 
associated with a lower incidence of severe hypoglycemia resulting in 
fewer ER visits/hospitalizations and lower overall health care costs.

SPONSORSHIP: Study funding and editorial support provided by 
Sanofi U.S.

E16Predictors and Clinical Outcomes of Treatment 
Intensification in Type 2 Diabetes Patients Uncontrolled  

on 2 or More Oral Antidiabetic Agents in a Real-World Setting

Kallenbach L1, Shui A1, Pesuit J1, Cheng W2, Fan T3, Hu W3, Zichlin M2, 
Duh M2, Levin P4. 2648 Waterfront Dr, Grand Prairie, TX 75054;  
lkallenbach@practicefusion.com; (415) 780-8748 
1Practice Fusion; 2Analysis Group; 3Sanofi U.S.; 4MODEL Clinical Research

BACKGROUND: Clinical inertia is an ongoing barrier in diabetes care.

OBJECTIVE: To understand the risk factors associated with clinical 
inertia as well as to assess whether treatment intensification leads to 
improved HbA1c (A1c) levels in patients with uncontrolled type 2 
diabetes (T2D) using data from a U.S. cloud-based electronic health 
records (EHR) platform.

METHODS: Insulin-naive T2D patients prescribed ≥ 2 types of oral 
antidiabetic agents (OAD), with the most recent OAD in the 6 months 
prior to an uncontrolled A1c level (A1c > 7.0%), were identified from 
2011 to 2015 in the Practice Fusion EHR database. The most recent 
uncontrolled A1c date following the prescription of a 2nd OAD 
marked the index date. The baseline (BL) period was defined as the 6 
months prior to the index date. Patients were categorized into intensi-
fier (INT) and non-intensifier (N-I) cohorts based on whether or not 
they used an additional OAD, a basal insulin (INS), or a glucagon-
like peptide-1 receptor agonist (GLP-1). The observation period was 
defined as the 12 months following intensification, where intensifica-
tion date for N-I was defined as a post-index day randomly generated 
from a gamma distribution among INT. BL demographic, clinical, and 
physician characteristics were used in multivariable logistic regression 
to predict treatment intensification. Change in A1c and achievement of 
A1c ≤ 7% were assessed with respect to intensification status, adjusting 
for age, physician specialty, BMI, A1c, BL OADs, and comorbidities.

RESULTS: Of the 25,365 patients, 71.7% patients did not intensify 
their treatment regimens. BL age, A1c, and BMI were significantly dif-
ferent between cohorts (P < 0.001). Controlling for BL characteristics, 
patients of endocrinologists had 1.6 times (OR 1.59, 95% CI 1.39-1.81, 
P < 0.0001) the odds of intensifying their diabetes treatment compared 
to patients of another physician specialty and this was significant 
across INS (OR 2.3), GLP-1 (OR 2.4), and OAD (OR 1.4) intensifier 
groups (P < 0.0001). Adjusting for BL characteristics, compared to N-I, 
INT had a larger decrease in A1c (β -0.22, P < 0.0001) and had 1.3 
times (OR 1.33, 95% CI 1.21-1.45, P < 0.0001) the odds of achieving 
A1c ≤ 7% at 12-months post-intensification.

CONCLUSIONS: In this EHR analysis, the majority of patients on ≥ 2 
OADs with uncontrolled A1c levels did not intensify their treatment 

regimens. Patients who went to endocrinologists were more likely to 
intensify their regimens, and treatment intensification was associated 
with improved A1c levels. Findings from this study will help physi-
cians better manage care for patients with T2D.

SPONSORSHIP: Sanofi U.S.

E17Predictors of Adherence to Initial Oral Antidiabetic 
Medications in Veterans with Diabetes

Gatwood J1, Chisholm-Burns M2, Davis R1, Thomas F1, Potukuchi P1, Hung A3, 
Kovesdy C1. 193 Polk Ave, Ste 2D, Nashville, TN 37210; jgatwood@uthsc.edu; 
(615) 532-3403 
1University of Tennessee Health Science Center; 2University of Tennessee 
College of Pharmacy; 3Vanderbilt University School of Medicine

BACKGROUND: Medication nonadherence remains a significant public 
health issue and negatively influences health outcomes, particularly 
among patients with diabetes. Considering the prevalence of dia-
betes among American veterans, it is of paramount importance to 
understand the profiles of patients who may be more likely to be less 
adherent to prescribed treatment and placed at increased risk for det-
rimental outcomes.

OBJECTIVE: To assess oral antidiabetic medication (OAD) use among 
veterans during the first year following diagnosis for patient character-
istics related to lower levels of adherence.

METHODS: The VA Corporate Data Warehouse was used to identify 
the first diagnosis for uncomplicated diabetes and the presence of dis-
ease was confirmed by an accompanying first prescription for an OAD 
during 2002-2014. Use of OADs was assessed by proportion of days 
covered (PDC) for one year from the first filled prescription following 
diagnosis using outpatient VA pharmacy records. The odds of being 
adherent to therapy over the course of the year (PDC ≥ 80%) was ana-
lyzed by logistic regression, controlling for baseline sociodemographic 
and clinical characteristics.

RESULTS: A total of 177,444 veterans were analyzed. The average age 
at treatment initiation was 62 (SD: 11.0), mean hemoglobin A1C was 
7.4 (SD: 1.5), and a majority of patients lacked significant comorbidi-
ties. Median adherence over the first year for all patients was 91.2% 
and average adherence was lowest among younger veterans (< 34 years) 
and minorities while it tended to slightly increase with higher base-
line hemoglobin A1C values (r = 0.09, P < 0.001). Over the first year, 
62% attained a PDC > 80%; however, 20% were less than 50%. When 
controlling for baseline characteristics, African Americans (OR: 1.64; 
CI: 1.59-1.68), Native Americans (OR: 1.43; CI: 1.30-1.58), and veter-
ans who reported being single (OR: 1.13; CI: 1.08-1.17) or divorced 
(OR: 1.17; CI: 1.14-1.20) had a higher odds of being nonadherent. 
Additionally, the odds of being nonadherent were lower for veterans 
from the Midwest (OR: 0.87; CI: 0.84-0.90) and tended to decrease 
with age- those aged 55-64 had the lowest odds of being nonadherent 
(OR: 0.36; CI: 0.32-0.40).

CONCLUSIONS: Nonadherence to OAD agents in the first year of 
therapy is a prevalent issue for veterans with diabetes and is especially 
prominent among minorities and the unmarried; measures to improve 
medication use behaviors in these populations should be considered 
in the first year of therapy.

SPONSORSHIP: Funding for this research was provided by a KL2 
award from the UT Institute for Research, Innovation, Synergy, and 
Health Equity.
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E20 Real-Life Data Demonstrate Significant Reductions  
in HbA1c in T2DM Patients Switching From Other  

Insulins to Insulin Degludec
Cohen C1, Thorsted B2, Wolden M3, Chodick G1, Karasik A4. Ha’Mered 27, 
Tel Aviv 61000, Israel; melzerco_c@mac.org.il; 972 3 795-2958 
1Maccabi; 2Novo Nordisk; 3Novo Nordisk A/S, Søborg, Denmark;  
4Sheba Medical Center, Tel Hashomer, and Sackler School of Medicine,  
Tel Aviv University

BACKGROUND: Insulin degludec (IDeg) is an ultra-long acting basal 
insulin analogue whose safety and efficacy, while reaching similar 
HbA1c to insulin glargine, has been established in randomized control 
trials.

OBJECTIVE: To describe the clinical effectiveness of IDeg in insulin 
treated patients with type 2 DM (T2DM) switching from other insulins 
to IDeg in a real world setting.

METHODS: Included in this retrospective cohort study were T2DM 
patients from Maccabi Health Services (MHS) in Israel, mainly treated by 
basal insulin with or without bolus prior to IDeg initiation for at least one 
year. HbA1c and weight were measured at baseline (less than or equal to 
180 days pre-switch) and at 6 months of IDeg therapy (± 90 days).

RESULTS: A total of 211 eligible patients were identified, 57% were 
males, mean age was 62.2 years (SD = 12.1), mean pre-switch basal 
insulin dose was 34.5 units (SD = 21.23) and all patients had diabetes 
duration of > 10 years. Prior to IDeg initiation patients were mainly 
treated with basal bolus (55.2%) and basal only (37.1%) therapy. 
Switch to IDeg led to a mean decrease in HbA1c of 0.58% (95% 
CI: 0.44 to 0.71, P < 0.001) from a mean baseline of 8.8% (SD= 1.5). 
Baseline HBA1c of > 8.5% and daily insulin dose of ≥ 50 units were 
associated with a greater reduction in HbA1c (1.00%; 95% CI: 0.79 
to 1.21, P < 0.001) and 1.24% (95% CI: 0.78 to 1.70, P < 0.001), respec-
tively). The mean daily IDeg dose was 39.0 (SD = 16.41) units during 
the first 90 days after switch. The mean daily IDeg dose from day 91 
to 180 after switch was 5.1 units lower (SD = 14.59, P < 0.001) at 33.9 
(SD = 18.1) units. There was no significant weight change and as for 
health expenditure there was a small increase in visits to diabetes spe-
cialist and use of self-blood glucose measurement sticks. No change 
in number of visits to primary care physician, hospitals or emergency 
rooms was observed.

CONCLUSIONS: In a real life setting, switching from another insulin 
(mainly basal bolus and basal only therapy) to IDeg in Type 2 DM 
patients significantly improved glycaemic control without weight gain. 
Initially a minor dose increase was observed but basal insulin doses 
returned to pre-switch levels after 3 months treatment. 

SPONSORSHIP: Data analysis sponsored by Novo Nordisk A/S. 

E23 Divergence in Definitions of Control Among Patients  
with T2DM, Clinicians, and Payers

Brod M1, Tomaszewski K2, Allen A2, Kruger D3, Heile M4, Mocarski M5, 
Schiffman A5, Handelsman Y6. 219 Julia Ave, Mill Valley, CA 94941; 
mbrod@thebrodgroup.net; (415) 381-5532 
1The Brod Group; 2KJT Group; 3Henry Ford Health System; 4The Family 
Medical Group; 5Novo Nordisk; 6Metabolic Institute of America

BACKGROUND: Perspectives of what it means for patients to be “in” 
and “out of control” are not well understood.

OBJECTIVE: To understand how patients with T2DM on basal insulin, 
clinicians, and payers in the U.S. perceive of and define “control” as it 
relates to T2DM. 

METHODS: The qualitative portion of the study consisted of 6 patient 
focus groups (total respondents in study: n = 7 with A1C < 7%, n = 14 
with A1C > 7%), 8 clinician focus groups (total respondents in study: 
n = 8 endocrinologists, n = 15 primary care physicians, n = 4 nurse 

practitioners/physician assistants), and 20 one-on-one payer inter-
views (managed care organizations (n = 9), pharmacy benefit manag-
ers (n = 4), and integrated delivery networks (n = 7). Discussions were 
conducted by trained interviewers using a semi-structured discus-
sion guide, were video recorded, and subsequently transcribed. The 
analysis of the qualitative data was based in grounded theory. Dedoose 
software was used to analyze transcript passages with the aim of 
quantifying emerging concepts on how patients, clinicians, and payers 
define T2DM control. 

RESULTS: Patients, clinicians, and payers in the U.S. had differing 
perspectives of what it meant for a patient to be in and out of control. 
Patients most frequently defined control as being adherent to lifestyle 
changes and/or treatment regimens (44 mentions), whereas clinicians 
most frequently defined control as being based on daily blood glucose 
levels (33 mentions). Payers, in turn, most frequently defined control 
as being based on A1C (18 mentions). Both patients and clinicians 
most frequently defined being out of control by the presence of diabe-
tes related symptoms (56 and 46 mentions, respectively) while payers 
most frequently defined control as the presence of diabetes-related 
comorbidities and complications (11 mentions). 

CONCLUSIONS: Patients, clinicians, and payers in the U.S. have dif-
fering views on the definition of being “in control” of type 2 diabetes. 
Obtaining a better understanding of what each party means when they 
discuss control can aid communication throughout the healthcare sys-
tem, with the potential to improve patient adherence to therapy and, 
ultimately, patient outcomes. 

SPONSORSHIP: Novo Nordisk. 

E24Factors Associated with Multiple Daily Injection  
Therapy and Achieving Glycemic Control in  

Adults with Type 2 Diabetes
Kruger D1, Morlock R2, Davis A3, Wood R4, Kuerschner C5, Warner J5.  
2799 W Grand Blvd, Detroit, MI 48202; dkruger@hfhs.org; (313) 916-2600 
1Henry Ford Health System; 2YourCareChoice; 3Metabolics Markets; 4dQ&A 
Research; 5CeQur

BACKGROUND: Multiple daily injection (MDI) therapy is needed for 
people with type 2 diabetes mellitus (T2DM) to achieve glycemic con-
trol when the disease has progressed, and oral therapies are no longer 
effective. Few studies have assessed predictors of control in T2DM 
adults on MDI.

OBJECTIVE: To examine this question, we used a real-world cohort 
with disease and comorbidity characteristics in T2DM patients to 
identify variables predictive of glycemic control.

METHODS: An online survey for people with diabetes was fielded 
1Q2016 with the dQ&A Patient Panel. Type of insulin treatment, 
years using insulin, age at diagnosis, other diabetes medications taken, 
comorbidities, use of glucose monitoring, self-reported adherence, 
insurance and patient sociodemographics were collected. Multivariate 
and descriptive statistics were used to describe patients achieving 
Hemoglobin A1c (HbA1c) < 7% and for those with HbA1c above 9.1%.

RESULTS: Adults with T2DM, using MDI and reporting HbA1c 
(n = 454) had a mean age of 63.70 (9.87) years, 59.70% were female 
and the mean duration of insulin was 10.46 years. Fewer than 35% 
(n = 157) reported achieving HbA1c < 7% and 12% (n = 53) reported 
HbA1c > 9.1%. Participants reaching target were older (62.45 vs. 58.11; 
P < 0.046), less likely to take an oral (52.90% vs. 69.80%; P = 0.031) and 
less likely to have comorbid depression (20.40% vs. 34.00%; P = 0.045). 
A backward stepwise multivariate model predicting HbA1c control 
(< 7% vs. > 7.1%) found men (OR 1.55; P = 0.032) and having comorbid 
arthritis (OR = 2.03; P = 0.01) were more likely to achieve HbA1c con-
trol while those with a higher body mass index (OR 0.982; P < 0.01) 
were less likely to achieve HbA1c control. A second model predicting 
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being out of control (> 9.1% vs. < 7%) found that taking orals (OR 5.14; 
P < 0.01) and having a family income of $25-$49k (OR 2.76; P = 0.01) 
were predictive of being out of control with HbA1c > 9.1% and years 
on insulin (OR 0.94; P = 0.03), age at diagnosis (OR 0.98; P < 0.01) and 
reporting being adherent (OR 0.33; P = 0.03) were predictive of being 
in control with HbA1c < 7%.

CONCLUSIONS: This study identifies factors predicting levels of glyce-
mic control in T2DM adults on MDI therapy. Understanding these fac-
tors may provide direction on best practices to help patients improve 
and achieve treatment goals.

SPONSORSHIP: CeQur.

E26Novel Predictive Modeling Identifies and Quantifies 
Factors That Predict the Risk of Hypoglycemia in  

Patients with Type 2 Diabetes 
Thai N1, Wei L2, Anderson J1, Alas V1, Zhou S3, Berhanu P3, Sung J3, Dalal M4.  
GNS Healthcare, 196 Broadway, Cambridge, MA 01239;  
nthai@gnshealthcare.com; (413) 345-8677 
1GNS Healthcare; 2Harvard University; 3Sanofi U.S.; 4Millennium Pharmaceuticals 

BACKGROUND: Patients on certain antidiabetic therapies may encoun-
ter hypoglycemic events and complications. Identifying patients at 
risk of hypoglycemia and taking action to reduce the risk can improve 
outcomes and lower healthcare costs.

OBJECTIVE: To identify risk factors for hypoglycemia in adults with 
type 2 diabetes (T2D) treated with antidiabetic medications and quan-
tify hypoglycemia risk based on the totality of risk factors identified.

METHODS: This retrospective cohort study used data collected 
between January 2008 and December 2013 from the Truven Health 
MarketScan Commercial, Medicare Supplemental, and Laboratory 
databases. Patients with a first observed pharmacy claim for an anti-
diabetic medication (index date) who had continuous enrollment 
for 6 months pre- and 12 months post-index were eligible. Baseline 
characteristics were collected during the pre-index period, and all 
patients were required to have ≥ 12 months of follow-up. Any hypogly-
cemia was identified from claims. We applied GNS Healthcare’s REFS 
(Reverse Engineering and Forward Simulation) machine learning plat-
form to create an ensemble of 128 prediction models for hypoglycemia 
using baseline characteristics. The best performing model (lowest 
Bayesian information criterion score) was used to create hypoglycemia 
risk values and validated with an independent dataset.

RESULTS: 558,963 patients (mean age 55 years; 48.4% female; mean 
[SD] Charlson Comorbidity Index score 1.90 [1.16], 4.4% using basal 
insulin) met eligibility criteria; 11,999 (2.1% overall) had a hypoglyce-
mic event with a median of 2.9 years’ follow-up. In the best model, the 
risk factors predictive of hypoglycemia included pre-index hypoglyce-
mia , oldest vs. youngest age (≥ 75 vs. < 35 years), insulin use, sulfonyl-
urea use, mood disorder, female gender, baseline healthcare utilization 
and costs. Patients were classified into incremental risk strata (0-2%, 
2-4%, 4-6%, 6-8%, and > 8%) for incidence of hypoglycemia, and the 
corresponding mean risk estimates from the validation were 1.3% 
(95% CI 1.2-1.3%), 2.7% (2.5-2.8%), 4.7% (4.2-5.3), 6.8% (7.1-10.3), 
and 18.9% (16.2-19.5%) confirmed different risk levels across patients.

CONCLUSIONS: The current analysis presents a systematic procedure 
to quantify the risk for hypoglycemia following the first observable 
antidiabetic treatment. The increasing risk across the risk strata dem-
onstrates an incremental risk for hypoglycemic events via independent 
validation. Prevention and early identification of hypoglycemia in dia-
betes patients is necessary to reduce the clinical and economic burden 
in this population.

SPONSORSHIP: Sanofi U.S.

E27Characteristics of Adults with Type 2 Diabetes Taking a 
Combination of SGLT-2 Inhibitors and GLP-1R Agonists

Bell K1, Patel S2, Vlahiotis A2. 4 Unity Way, Phoenixville, PA 19460-2661; 
fee842@yahoo.com; (610) 933-4524 
1AstraZeneca; 2Truven Health Analytics

BACKGROUND: Sodium-glucose co-transporter-2 inhibitors (SGLT-
2is) and glucagon-like peptide-1 receptor agonists (GLP-1RAs) are 
relatively new and growing classes of medications used to treat type 
2 diabetes (T2D). To date, this combination is investigational, and 
information on characteristics of patients using the combination has 
been limited.

OBJECTIVE: To describe the demographics and clinical characteristics 
of adult patients with T2D newly initiating a GLP-1RA while taking 
an SGLT-2i (GLP-1RA initiators) or newly initiating an SGLT-2i while 
taking a GLP-1RA (SGLT-2i initiators).

METHODS: A retrospective cohort study, using a U.S. insurance 
claims dataset, evaluated GLP-1RA initiators and SGLT-2i initiators 
(as described) from October 1, 2014 to September 30, 2015. Patients 
were required to have ≥ 12 months of continuous eligibility (CE) before 
treatment initiation (date of newly initiated medication = index date) 
and ≥ 90 days CE after index. Patient characteristics were assessed 
during baseline and follow-up. Hemoglobin A1c (HbA1c) and esti-
mated glomerular filtration rate (eGFR) were evaluated in a subsample 
of patients with laboratory data. 

RESULTS: Study included 156,029 SGLT-2i patients, 146,709 GLP-
1RA patients, and 5,622 patients utilizing the combination. A greater 
number of patients meeting study criteria were SGLT-2i initiators 
(3,802, 67.6%) compared with GLP-1RA initiators (1,820, 32.4%). A 
total of 21.1% of patients started both SGLT-2i and GLP-1RA within 
30 days of each other. Demographic and baseline characteristics were 
generally similar across groups. The study population had a mean age 
of 54.0 years, and 53.2% were men. The percentage of patients visiting 
an endocrinologist during baseline was higher for SGLT-2i initiators 
than for GLP-1RA initiators (35.4% vs. 30.7%; P < 0.0001). The most 
common comorbidities at baseline across groups were dyslipidemia, 
hypertension, and microvascular complications; 88.9%, 80.8%, and 
25.8%, respectively. The mean Diabetes Complications Severity Index 
was 0.8, and the mean Deyo-Charlson Comorbidity Index was 1.8. 
The mean HbA1c, eGFR, and number of antidiabetes medication 
classes used ≤ 12 months pre-index was 8.7, 91.3 mL/min/1.73 m2, 
and 3.0, respectively.

CONCLUSIONS: In real world clinical practice, the concomitant use 
of SGLT-2is and GLP-1RAs is seen; patients were generally treatment 
experienced and had suboptimal pre-index glycemic control; thus, 
results from clinical trials are anticipated and future studies examin-
ing the concomitant use of SGLT-2is and GLP-1RAs may be warranted.

SPONSORSHIP: AstraZeneca.

E28Outcomes Among Patients with Type 2 Diabetes Receiving 
Dapagliflozin: A Retrospective Study Using Real-World 

Electronic Medical Record Data
Huang H1, Eudicone J2, Gani R1, Krukas M1, Bell K2. 201 Broadway, 5th Fl, 
Cambridge, MA 02139; huan.huang@quintiles.com; (617) 584-3952 
1Quintiles; 2AstraZeneca

BACKGROUND: Dapagliflozin (DAPA) is a sodium-glucose cotrans-
porter 2 inhibitor (SGLT2i) shown in clinical trials to be effective in 
lowering blood glucose in patients with Type 2 diabetes (T2D). 

OBJECTIVE: To calculate real-world clinical outcomes among patients 
in the U.S. with T2D receiving DAPA using electronic medical record 
(EMR) data.
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CONCLUSIONS: Differences associated with non-adherence are indi-
vidual and not community oriented. Given the association of non-
adherence with uncomplicated diabetes, some patients may not be 
convinced of the need for diabetes control. Patients with many medi-
cations prescribed are more likely to comply with medication orders, 
suggesting that routine of taking medication is present and patients 
may recognize that serious outcomes may emerge with non-adher-
ence. Providers should be vigilant in promoting medication adherence 
among non-white patients who may experience disparate access that 
can’t be uncovered in this analysis. Healthcare providers will need to 
develop effective communication strategies imparting importance of 
early diabetes management.

SPONSORSHIP: Research funding was provided by Merck & Co.

E31Incremental Burden of Type 2 Diabetes Mellitus in Patients 
Experiencing Cardiovascular Hospitalizations

Coutinho A1, Raju A1, Wang W2, Stafkey-Mailey D1, Shetty S2, Sander S2, 
Coleman C3. 4114 Woodlands Pkwy, Ste 500, Palm Harbor, FL 34685;  
anna.coutinho@xcenda.com; (513) 474-1528 
1Xcenda; 2Boehringer Ingelheim; 3University of Connecticut School of Pharmacy

BACKGROUND: Patients with type 2 diabetes mellitus (T2DM) have a 
two-fold higher risk of cardiovascular (CV) hospitalizations compared 
to those without T2DM, and thereby comprise a high-risk subset. 

OBJECTIVE: To evaluate the incremental economic burden of T2DM 
in patients experiencing CV hospitalizations.

METHODS: A U.S.-based integrated healthcare claims database was 
used to identify patients ≥ 18 years with a CV hospitalization defined 
as having a primary discharge diagnosis for acute myocardial infarc-
tion, unstable angina, stroke, heart failure, cardiac arrest, arrhyth-
mia, or with a revascularization procedure (during 07/01/2011 to 
06/30/2014). The 1-year period prior to the first CV hospitalization 
(index) was used to identify patients with and without T2DM based 
on diagnoses codes and use of non-insulin antidiabetic drugs. All out-
comes were assessed among patients surviving the index CV hospital-
ization during a variable follow-up period of up to 4 years. Outcomes 
of subsequent CV hospitalizations were evaluated using hazard ratios 
(HR) from Cox-proportional hazards models. All-cause (AC) and 
cardiovascular disease (CVD)-related length of stay, bed-days, and 
healthcare resource utilization and costs were computed per patient 
per month (PPPM), and evaluated using generalized linear models 
with outcome-appropriate distributions.

RESULTS: Of 316,207 patients with CV hospitalizations, 23% had 
comorbid T2DM. The mean age ± SD for this sample was 62.6 ± 12.3 
years and 64.4% were male. A total of 5,281 (1.7%) died during the 
index CV hospitalization—same proportion for both cohorts. The 
adjusted costs of the index CV hospitalization were significantly 
higher by $1,046 (95% CI: $707, $1,390; P < 0.001) for T2DM com-
pared to non-T2DM patients. During follow-up, T2DM patients had a 
19% higher risk of subsequent CV hospitalizations (HR = 1.19, 95% CI: 
1.16, 1.21; P < 0.001). Following discharge from the index CV hospital-
ization, T2DM was significantly associated with longer adjusted mean 
length of stay per hospitalization (AC: 6.7 vs. 6.3; CVD: 6.0 vs. 5.6; 
both P < 0.001), mean PPPM bed-days (AC: 0.52 vs. 0.43; CVD: 0.17 vs. 
0.14; both P < 0.001), and higher mean PPPM all-cause costs of $749 
(95% CI: $698, $801; P < 0.001) and mean PPPM CVD-related costs of 
$250 (95% CI: $228, $273; P < 0.001).

CONCLUSIONS: Comorbid T2DM was associated with higher costs for 
a CV hospitalization, increased risk of subsequent CV hospitalizations 
and higher post-discharge costs and healthcare resource use. 

SPONSORSHIP: Boehringer Ingelheim.

METHODS: Adult T2D patients previously untreated with a SGLT2i 
who received DAPA between January 1, 2014, and November 30, 2015, 
were identified in a U.S. EMR database. The date of their first DAPA 
prescription was defined as the index date. Patients were followed from 
12-months before their index date (baseline period) until their last day 
on DAPA or November 30, 2015, whichever came first. Baseline A1C 
was required to be at least 7%. Patients who met all inclusion and 
exclusion criteria were included in the final population. Outcomes 
included change in A1C since their last recorded value, changes in 
weight, as well as systolic and diastolic blood pressure (SBP and DBP). 
Paired t-tests were conducted to test for a difference between the A1C, 
weight, SBP, and DBP values at baseline and during follow-up.

RESULTS: There were 8,108 T2D patients (mean age 57 years, 48% 
female) receiving DAPA identified in the EMR data. More than half of 
the patients (63%) had a treatment duration of more than 180 days 
(mean duration 372 days). Among patients with a treatment duration 
> 180 days, mean change in A1C was 0.8% (9.0% during baseline vs. 
8.2% during follow-up, P < 0.01). Mean weight change was -2.6 kg 
(105.2 kg during baseline vs. 102.6 kg during follow-up, P < 0.01). 
Mean SBP change was -2.3 mmHg (130.5 mmHg during baseline vs. 
128.2 mmHg during follow-up, P < 0.01). Mean change in DBP was -1.7 
mmHg (78.2 mmHg during baseline vs. 76.5 mmHg during follow-up, 
P < 0.01).

CONCLUSIONS: The results demonstrate that in a real-word setting, 
treatment with DAPA is associated with significant reductions in A1C, 
weight, SBP and DBP. These results support the findings from dapa-
gliflozin clinical trials. 

SPONSORSHIP: AstraZeneca.

E30Primary and Secondary Nonadherence  
in Diabetic Patients

Larson S1, Kirchner L1, Tang Y2. 100 N Academy Ave, Danville, PA 17822; 
sllarson@geisinger.edu; (570) 214-1079 
1Geisinger Health System; 2Merck & Co.

BACKGROUND: Association of social determinants at the community 
level with diabetic medication adherence is not well understood.

OBJECTIVE: To examine primary and secondary nonadherence to 
oral antidiabetic drugs (OAD) and its association with individual and 
community factors following identification of type 2 diabetes (T2D).

METHODS: T2D patients, a prescription of OAD, and members of 
Geisinger Health Plan were identified using electronic health records 
in 2003-2015 (N = 3,220 for the primary adherence analysis). 169 were 
not adherent as there was a second order for an OAD before a fill was 
observed; 500 were not adherent, as they did not have a fill within 365 
days from the first order. The remaining 2,551 patients had a fill within 
365 days. Of the 2,551, 1,831 (71.8%) filled on day of order, 2,295 
filled by 14 days after order (90%), and 2,413 (94.6%) filled within 30 
days. 30 days is the cutoff to measure primary adherence. For second-
ary adherence (those who filled the first order within 30 days), 1,649 
(31.7%) were non-adherent within 30 days of first fill day supply end.

RESULTS: In a bivariate analysis of primary and secondary non-
adherence, census block group characteristics (poverty, proportion 
of elderly, median household income, race/ethnicity and education) 
were not associated with adherence. In logistic regression analysis 
uncomplicated diabetes was associated with an increased risk for 
non-adherence (OR 1.25, 95% CI: 1.01, 1.55). Patients taking 6+ medi-
cations were less likely to be nonadherent to prescribed OAD (OR: 
0.75, 95%CI: 0.60, 0.95). Age, race, other comorbidities in Charlson 
Comorbidity Index, were not significantly associated with adherence. 
At individual level white race was associated with a reduced risk for 
secondary non-adherence (OR 0.49, 95% CI: 0.30, 0.79).
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those without an HF hospitalization. The year preceding the HF hos-
pitalization admission date was considered the pre-index period for 
HF cohort and the year prior to the index date for the non-HF cohort. 
The presence or absence of a cardiovascular (CV) hospitalization in 
the pre-index period was used to define high and low risk patients in 
both cohorts. T2DM patients with and without an HF hospitalization 
were propensity score (PS) matched 1:1 separately for high and low 
risk strata using age, gender, geographic region, plan type, index year, 
CV condition or hospitalization, CV risk factors, chronic obstructive 
pulmonary disease, and cancer. Patients were followed for a vari-
able period, until health plan disenrollment or end of available data, 
whichever came first. All-cause healthcare costs were computed sepa-
rately for the index hospitalization and per patient per month (PPPM) 
following discharge, and compared between the PS-matched cohorts 
using McNemar’s chi-square tests and paired t-tests.

RESULTS: A total of 10,256 low and 602 high risk patients were 
included in our PS-matched cohorts. The mean costs of an HF hospi-
talization were $20,619 and $21,410 in the low and high risk patients, 
respectively. Post-index mean PPPM all-cause costs were 3.4 ($5,494 
vs. $1,601; P < 0.001) and 4.9 times ($10,599 vs. $2,143; P < 0.001) 
higher in the HF cohort compared to the non-HF cohort among low 
and high risk patients, respectively. HF patients had mean PPPM 
medical costs 3.9 and 5.7 times greater than non-HF patients (low: 
$5,125 vs. $1,306, P < 0.001 and high: $10,192 vs. $1,789, P < 0.001), 
including inpatient costs which accounted for the largest difference 
(low: $3,126 vs. $581, P < 0.001 and high: $7,602 vs. $967, P < 0.001).

CONCLUSIONS: In this T2DM patient population, the cost of an HF 
hospitalization was approximately $20,000 and incremental costs fol-
lowing discharge were $4,000-$8,500 PPPM.

SPONSORSHIP: Boehringer Ingelheim.

E35 The Direct Cost of Cardiovascular Disease-Related 
Death in Patients with Type 2 Diabetes Mellitus in a 

Commercially Insured Population in the United States
Shetty S1, Stafkey-Mailey D2, Yue B2, Coutinho A2, Wang W1, Landsman-
Blumberg P2, Sander S1, Coleman C3. 900 Ridgebury Rd, Ridgefield, CT 
06877; sharash.shetty@boehringer-ingelheim.com; (203) 798-5084 
1Boehringer Ingelheim; 2Xcenda; 3University of Connecticut School of 
Pharmacy

BACKGROUND: Patients with type 2 diabetes mellitus (T2DM) are at 
an increased risk of death from cardiovascular disease (CVD); how-
ever, the direct cost of CVD-related death among patients with T2DM 
is largely unknown.

OBJECTIVE: To determine the incremental direct economic burden 
of CVD-related death in patients with T2DM, in the 3-, 6-, and 
12-months prior to their death. 

METHODS: The study employed a retrospective, matched-cohort 
design using claims data from a commercially insured U.S. population. 
Patients aged ≥ 18 years with a diagnosis for T2DM from 07/01/2010 
to 06/30/2015 were identified. T2DM patients who died of a CVD-
related cause (cases) were matched 1:1 to those with no evidence of 
death (controls), during the period 07/01/2012-04/30/2015, on age at 
index ± 2 years, gender, geographic region, plan type, and index year. 
The index date was defined as the date of death for cases or date of last 
medical claim with a primary diagnosis of T2DM for controls. The 2 
years preceding the index date were divided into an outcomes period 
(0 to 12 months prior to the index date) and a baseline period (13 to 
24 months prior to the index date). All-cause costs were assessed and 
reported for 3, 6, and 12 months prior to the index date and compared 
between the matched cases and controls using McNemar’s chi-square 
tests and paired t-tests.

E33Disproportionately High Direct Economic Burden  
of Comorbid Cardiovascular Disease in Patients  

with Type 2 Diabetes Mellitus
Sander S1, Lunacsek O2, Stafkey-Mailey D2, Coutinho A2, Shetty S1, 
Landsman-Blumberg P2, Coleman C3. 900 Ridgebury Rd, Ridgefield, CT 
06877; stephen.sander@boehringer-ingelheim.com; (203) 791-6963 
1Boehringer-Ingelheim; 2Xcenda; 3University of Connecticut School of 
Pharmacy

BACKGROUND: Patients with type 2 diabetes mellitus (T2DM) are at 
an increased risk of complications including cardiovascular disease 
(CVD). However, the extent to which CVD contributes to the overall 
economic burden of T2DM is not well understood.

OBJECTIVE: To describe the direct economic burden of CVD in 
patients with T2DM.

METHODS: A descriptive, cross-sectional study was conducted using 
integrated healthcare claims data from a commercially insured popu-
lation in the U.S. Continuously enrolled patients aged ≥ 18 years with 
a diagnosis for T2DM were identified during the index year (2014) 
and study cohorts with and without CVD were identified during the 
pre-index year (2013). Demographic and clinical characteristics, and 
all-cause, CVD-, nephropathy-, neuropathy-, and retinopathy-related 
healthcare costs were measured during the index year and compared 
between CVD and non-CVD cohorts using t-tests and chi-square tests. 
Percent of total costs attributed to the CVD and non-CVD cohorts and 
by reason for care were reported. 

RESULTS: A total of 778,344 patients with T2DM were included, 
17.8% had comorbid CVD but contributed to 37.7% of the $9.2 bil-
lion total all-cause costs of care for patients with T2DM in year 2014. 
On average, CVD patients were older (65.0 vs. 56.4), male (65.1% vs. 
52.9%), had a higher Charlson Comorbidity Index score (0.97 vs. 
0.36), and more likely to have hypertension, dyslipidemia and obesity 
(all comparisons P < 0.001). The mean ± SD all-cause cost for a T2DM 
patient was $11,829 ± 32,327, 32.7% ($3,865) of which was associated 
with treating T2DM and related complications including CVD. Of the 
$3,865, 28.3% were attributed to treating CVD. On average, comor-
bid CVD patients incurred $16,149 higher mean total all-cause costs 
($25,107 vs. $8,958; P < 0.001) compared to those without comorbid 
CVD, primarily due to higher inpatient ($8,530 vs. $1,347; P < 0.001) 
and outpatient ($11,992 vs. $4,494; P < 0.001) costs.

CONCLUSIONS: About 1 in 5 T2DM patients had comorbid CVD but 
contributed approximately 38% to the total all-cause costs of patients 
with T2DM in 2014. 

SPONSORSHIP: Boehringer Ingelheim.

E34 The Cost of Patients with Type 2 Diabetes Mellitus 
Hospitalized for Heart Failure

Stafkey-Mailey D1, Fuldeore R1, Shetty S2, Coutinho A1, Landsman-Blumberg P1,  
Sander S2, Coleman C3, Del Parigi A2. 4114 Woodlands Pkwy, Ste 500,  
Palm Harbor, FL 34685; dana.stafkey-mailey@xcenda.com;  
(727) 771-4100 ext 2034039 
1Xcenda; 2Boehringer Ingelheim; 3University of Connecticut School of Pharmacy

BACKGROUND: Heart failure (HF) is common among patients with 
type 2 diabetes mellitus (T2DM), however, the immediate and long 
term cost of a HF hospitalization in patients with T2DM is not well 
quantified.

OBJECTIVE: To determine the direct cost of HF hospitalization and 
incremental costs following hospitalization among patients with T2DM. 

METHODS: A U.S. integrated healthcare claims database was used 
to identify adults with a diagnosis of T2DM. T2DM patients with a 
hospital claim for HF between 07/2011 and 06/2014 were matched to 
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CONCLUSIONS: Obesity impacts work impairment and indirect costs 
across all industries. In addition, industry may differentially affect 
this association. For example, the construction/installation industry, 
despite mid-ranked obesity prevalence, had the highest work impair-
ment and indirect costs

SPONSORSHIP: Sponsored by Novo Nordisk.

E40Burden of Illness in School-Aged Patients with Cystic 
Fibrosis in the United States

Rubin J1, Bonafede M2, Sikirica S1, Limone B2, Adolph N2, Konstan M3.  
50 Northern Ave, Boston, MA 02210; jaime_rubin@vrtx.com; (617) 961-7557 
1Vertex Pharmaceuticals; 2Truven Health Analytics; 3Case Western Reserve 
University School of Medicine and Rainbow Babies and Children’s Hospital

BACKGROUND: Cystic fibrosis (CF) is a rare, progressive genetic dis-
ease affecting patients from birth. The CF disease burden in school-
aged children is not well understood.

OBJECTIVE: To describe the burden of CF in patients aged 6-17 years 
by comparing their healthcare resource utilization (HCRU) to that of 
demographically similar controls without CF.

METHODS: This retrospective study used administrative claims from 
the Truven MarketScan Commercial (COMM) and Medicaid Multi-
State (CAID) databases. Patients with CF aged 6-17 years were identi-
fied as having ≥ 1 inpatient (IP) or ≥ 2 outpatient (OP) medical claims 
≥ 30 days apart with primary diagnosis of CF (ICD-9-CM: 277.0x) 
between 2010 and 2014. Other inclusion criteria were ≥ 12 months 
of continuous medical and pharmacy coverage and ≥ 1 healthcare 
encounter due to CF during the most recent year of data. Patients were 
matched (1:3) to non-CF controls by age, gender, geographic region 
(COMM cohort), race (CAID cohort), enrollment (calendar year) and 
insurance plan type. The most recent year of data was used to assess 
outcomes, which included IP admissions, OP visits and medication 
use. Bivariate statistics were used to compare outcomes between 
patients and matched controls, overall and by age group (6-11 and 
12-17 years) using chi-square tests for categorical variables and t-tests 
and ANOVA for continuous variables.

RESULTS: In total, 2,400 patients with CF were included in the COMM 
cohort and 1,264 in the CAID cohort; all were matched 1:3 to controls 
(n = 7,200 and n = 3,792, respectively); mean [SD] age of patients and 
controls: COMM, 11.9 [3.5]; CAID, 11.4 [3.5]. Annual hospitalization 
rates were ≥ 22-fold higher in the CF cohorts vs. matched controls 
(COMM, 0.64 vs. 0.02; CAID, 0.87 vs. 0.04) with longer lengths of 
stay per hospitalization (COMM, 8.4 vs. 4.5 days; CAID, 10.1 vs. 6.8). 
Higher annual rates of OP visits were evident in the CF cohorts vs. 
controls (COMM, 9.9 vs. 2.8; CAID, 9.9 vs. 3.2). Patients filled 5 times 
as many unique medications (COMM, 11.6 vs. 2.0; CAID, 15.8 vs. 
3.2) and 10 times as many total prescriptions per year than controls 
(COMM, 39.8 vs. 3.6; CAID, 67.3 vs. 7.2). P values were < 0.001 for 
all comparisons (CF patients vs. controls). While patients aged 12-17 
years generally had greater HCRU than those aged 6-11, trends and 
magnitude difference vs. controls within each age group were similar.

CONCLUSIONS: Patients with CF aged 6-17 years have greater HCRU 
than demographically similar non-CF controls, illustrating significant 
disease burden and a need for better treatment options in this school-
age population.

SPONSORSHIP: Sponsored by Vertex Pharmaceuticals.

RESULTS: A total of 7,648 cases were matched to 7,648 controls. 
Average age of patients was 67.2 years, 63.8% of whom were male. 
Cases had a higher mean ± SD Charlson Comorbidity Index score than 
controls (1.99 ± 2.2 vs. 0.99 ± 1.5; P < 0.001). The mean total direct 
costs for cases were 5.7, 4.6, and 3.7 times higher at 3, 6, and 12 
months prior to the index date, compared to control patients ($36,076 
vs. $6,319; $48,785 vs. $10,524; $67,922 vs. $18,119, respectively; all 
P< 0 .001). Medical costs for cases were 6.4, 5.2, and 4.2 times as much 
as controls during the 3 timeframes (all P < 0.001), and included hos-
pitalization costs 9.6, 7.9, and 6.5 times higher than controls ($26,683 
vs. $2,785; $32,892 vs. $4,172; $40,869 vs. $6,327, respectively; all 
P < 0.001) and emergency department costs 6.2, 4.9, and 3.9 times 
those of controls ($1,829 vs. $294; $2,296 vs. $472; $3,001 vs. $766; 
all P < 0.001). 

CONCLUSIONS: The direct cost of CVD-related death in this T2DM 
population was significantly higher in the year leading up to their death. 

SPONSORSHIP: Boehringer Ingelheim.

E39The Association Between Body Mass Index, Work 
Productivity Impairment, and Indirect Costs Across 

Different Employment Industries in the United States
Kudel I1, Huang J2, Ganguly R2. 1475 Grenoside Ave, Schenectady, NY 
12308-1503; ikudel@yahoo.com; (518) 952-4618 
1Kantar Health; 2Novo Nordisk 

BACKGROUND: Body mass index (BMI) can affect work productivity.

OBJECTIVE: To quantify the relationship between workers’ BMI and 
work productivity within various industries.

METHODS: Data from 2 administrations (2014/2015) of the United 
States (U.S.) National Health and Wellness Survey, an Internet-based 
survey administered to a demographically representative adult sample 
of the U.S. adults (≥ 18 years) population, were used for this study. 
Participants (n = 59,772) that supplied socioeconomic status, medi-
cal history, behavior, and occupation data were included. Body mass 
index (BMI) category was calculated based on self-reported height 
and weight and divided into 5 groups; normal weight (BMI ≥ 18.5 
to < 25), overweight (BMI ≥ 25 to < 30), obesity class I (BMI ≥ 30 
to < 35), obesity class II (BMI≥35 to < 40), and obesity class III 
(BMI ≥ 40). Occupation was categorized into the 23 classifications 
based on the U.S. Department of Labor’s 2010 Standard Occupational 
Classification and Coding Structure, then merged into 12 industries. 
Outcomes included self-reported work productivity impairment 
(Work Productivity and Activity Impairment), and estimated annual 
indirect costs (lost work productivity and wages; indirect costs; U.S. 
Department of Labor). Separate generalized linear models (GLMs), 
controlling for sociodemographics and medical history covariates, 
were conducted for each industry. 

RESULTS: Protective services (n = 1,176; 39.20%) had the largest per-
centage of obese respondents and science/engineering had the fewest 
(n = 1,949; 20.99%). For all 12 industries there was a significant dif-
ference (P < 0.05) in work productivity impairment and indirect costs 
between normal weight and at least one obesity class. Construction/
installation industry (n = 2,221) had the 6th highest number of obese 
individuals (n = 2,221; 29.18%), but had the highest level of work 
impairment (17.95 [normal weight] to 37.21 [obesity III]), whereas 
the legal industry (n = 738) had the 2nd lowest level of obese indi-
viduals (23.71%) and lowest level of work impairment (11.66 [normal 
weight] to 19.42 [obesity III]). The construction industry also had the  
highest indirect costs ($7,070.70 [normal weight] to $12,336.75 
[obesity III]) while manufacturing/production (n = 2,330; 5th highest 
number of obese individuals) had the lowest ($237.70 [normal weight] 
to $1,097.40 [obesity III]).
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METHODS: The population includes diverse patients with existing 
or new prescriptions for medications to treat diabetes, hypertension, 
and dyslipidemia drawn from the electronic health records of a large 
healthcare provider. The treatment group included patients who 
received a free 30-day sample of their prescribed medication and were 
compared against a control group matched on a number of criteria. 
The study outcome was Primary Medication Nonadherence (PMN), 
defined as whether a patient filled a new prescription within 90, 180 
or 365 days of prescribing. Secondary Medication Adherence (SMA), 
measured as Proportion of Days Covered (PDC) and Proportion of 
Days Covered > 80% (PDC80), was also examined. Propensity score 
methods and multivariate regression models were used to examine 
the outcomes and group differences. Cost data was represented using 
healthcare claims during the 365 days prior to and following the deliv-
ery of the sample or initial prescription. Key informant interviews of 
clinicians regarding the use of the sample kiosks were conducted and 
thematic analysis performed.

RESULTS: Patients who received a 30-day generic medication sample 
had a higher probability of filling a first prescription within 90 days 
(72.2% for treatment patients vs. 37.6% for controls), 180 days (79.1% 
vs. 43.3%, respectively) and 365 days (85.5% vs. 48.6%, respectively). 
The medication sample had a positive effect on PDC for 90 days, with 
treatment patients having 72.8% adherent days and 35.1% for con-
trols. At 180 days, PDC adherence was 57.1% for treatment patients 
vs. 35.4% for controls, and 43.6% vs. 33.9% for the 365-day period. 
PDC80 was significantly better among the treatment patients at 90 
days, (53.5% vs. 31.2%, respectively), 180 days (38.4% vs. 29.1%), but 
not significant at 365 days (23.7% vs. 23.7%). Costs were reduced by 
$395 for the treatment group. Interviews with clinicians indicated a 
positive view of the program.

CONCLUSIONS: Patients were more likely to fill and adhere to prescrip-
tions when given a free medication sample. This program can impact 
healthcare costs, as evidenced by lower costs for the treatment group.

SPONSORSHIP: This project was funded by MedVantx. 

E43Evaluation of Prior Authorization Requests for Alirocumab 
and Evolocumab at a PPO Health Plan

Bigness C, Tungol Lin A. 600 E Lafayette, #512C, Detroit, MI 48226;  
cbigness@bcbsm.com; (313) 448-7822 
Blue Cross Blue Shield of Michigan

BACKGROUND: Alirocumab and evolocumab were FDA-approved in 
summer 2015 as adjunct treatment of familial hypercholesterolemia 
(FH) and clinical atherosclerotic cardiovascular disease (ASCVD), 
based on their ability to significantly reduce low density lipoprotein 
cholesterol (LDL-C). Studies to support cardiovascular risk reduction 
are in progress. Guidelines recommend statins as first line therapy 
in FH and ASCVD since cardiovascular risk reduction is well docu-
mented, with ezetimibe and bile acid sequestrants (BAS) as options for 
adjunct therapy. While statins have been the mainstay, intolerance is 
highly reported in the community. Alirocumab and evolocumab could 
significantly impact health plans financially, despite lack of cardiovas-
cular risk reduction data.

OBJECTIVE: To examine baseline treatment of members requesting 
prior authorization (PA) of alirocumab and evolocumab and effects on 
LDL-C among those approved for therapy.

METHODS: Retrospective review of commercially insured members 
with Blue Cross Blue Shield of Michigan pharmacy benefit requesting 
alirocumab and evolocumab from July 24, 2015 to June 30, 2016 was 
conducted. Member demographics, diagnosis, current medications 
and intolerances, lifestyle modifications, LDL-C, and PA approval 
status were analyzed using pharmacy claims data and PA requests  

E41Clinical and Economic Impact of Hyperkalemia in Patients 
with Chronic Kidney Disease and Heart Failure

Polson M1, Evangelatos T1, Lord T1, Sproles C2, Oestreicher N2.  
130 Bellevue Ave, Ste 201, Newport, RI 02840; mpolson@magellanhealth.com; 
(401) 344-1000 
1Magellan Rx Management; 2Relypsa

BACKGROUND: Hyperkalemia (HK) is a concern for patients with 
chronic kidney disease (CKD), heart failure (HF) and those who 
receive products inhibiting the renin-angiotensin-aldosterone system 
(RAASi). Among hospitalized patients, HK may affect 20-40% of those 
with CKD and almost 20% of those with HF. This study evaluates the 
impact of HK on resource utilization in patients with CKD and HF.

OBJECTIVE: To evaluate the prevalence of HK in patients with CKD 
and/or HF and its impact on health care utilization and costs in a 
diverse cohort of commercially insured patients. 

METHODS: This retrospective cohort study was conducted using 
medical and pharmacy claims from multiple regional health plans. 
Qualifying patients were ≥ 18 years old, continuously enrolled for 
6 months prior and throughout study period (January 1, 2014 to 
December 31, 2015), and had a ICD diagnosis code of CKD and/or HF. 
Outcomes of health care utilization, including hospital length of stay, 
and associated costs were assessed by subgroups-–patients with CKD 
only, with HF only, and with both conditions. Medians were used as 
summary measures due to skewed data distribution.

RESULTS: In this study of 17,462 patients, those with HK had higher 
median medical costs and lengths of stay than those without HK. 
Patients with both CKD and HF, treated with RAASi therapy, and 
diagnosed with HK were the most costly patients studied, with a 
median expenditure of $27,670 annually and an average LOS of 11 
days. These patients cost $17,674 more than those without HK and 
remained hospitalized 4 days longer. Patients with HF and HK on 
RAASi therapy had a median cost of $23,237 and a median LOS of 
6 days; $16,028 more and one day longer LOS than the median for 
patients without HK. Patients with CKD and HK cost $7,591 more 
than those without HK and had a LOS half a day longer. Those with 
CKD, HK and also on RAASi therapy had a LOS 2.5 days longer than 
those without HK that were also receiving RAASi therapy. For patients 
with HF, those with HK and on RAASi therapy had a LOS of 6 days, 
one day longer than those only on RAASi therapy, without HK. 

CONCLUSIONS: This analysis in a real-world patient population sug-
gests HK increases healthcare utilization and costs in patients with CKD 
and HF. This evaluation of median costs and LOS suggests effective HK 
management may potentially reduce costs in patients with CKD, HF or 
both CKD, including those currently receiving RAASi therapy. 

SPONSORSHIP: Research funded by Relypsa. 

E42 Evaluating the Impact of Sample Medication on 
Subsequent Patient Adherence

Pringle J1, Aldridge A2, Kearney S1, Grasso K1, Radack J1, Hogue S3,  
Manolis C4. 5607 Baum Blvd, #531, Pittsburgh, PA 15206; jlp127@pitt.edu; 
(412) 383-2005 
1University of Pittsburgh School of Pharmacy, Program Evaluation and 
Research Unit; 2RTI International; 3MedVantx; 4UPMC Health Plan

BACKGROUND: Medication nonadherence is problematic throughout 
healthcare practice. Efforts to improve adherence have been imple-
mented, but new strategies are needed to ensure that patients fill 
medications and adhere to their prescribed use.

OBJECTIVE: To investigate if providing patients a free 30-day generic 
sample of their prescribed medication dispensed via a kiosk at the 
point-of-care had a measurable impact on patient adherence and 
healthcare costs.



S44 Journal of Managed Care & Specialty Pharmacy JMCP October 2016 Vol. 22, No. 10-a www.amcp.org

Meeting Abstracts | Academy of Managed Care Pharmacy Nexus 2016 | National Harbor, Maryland | October 3-6, 2016

S44 Journal of Managed Care & Specialty Pharmacy JMCP October 2016 Vol. 22, No. 10-a www.amcp.org

RESULTS: We estimated that 17.8 million patients were affected by cal-
cium kidney stones in 2016, with 3.1 million experiencing stone epi-
sodes. While fast-recurring patients account for approximately 5% of 
patients, they account for 10% of associated healthcare costs. Average 
direct medical costs per episode in the year treated were estimated at 
$6,900, with 42% of costs attributed to complications from treatment. 
In total, the 2016 direct medical cost of calcium kidney stones in the 
U.S. was estimated to be approximately $23.3 billion, and is expected 
to grow to $70 billion by 2035. 

CONCLUSIONS: Calcium kidney stones represent a significant and 
growing cost burden to the U.S. healthcare system. There is a high 
unmet need for effective prophylactic treatments.

SPONSORSHIP: Allena Pharmaceuticals.

E46Budget Impact Analysis of Eliglustat for Treatment of 
Gaucher Disease Type 1 in the United States 

Sugarman R1, Ward A1, Nalysnyk L2, Richmond W2, Wilson R2.  
430 Bedford St, Ste 300, Lexington, MA 02420; rebecca.sugarman@evidera.com;  
(781) 960-0341 
1Evidera; 2Sanofi Genzyme

BACKGROUND: Current therapeutic options for Gaucher Disease Type 
1 (GD1) include intravenous enzyme replacement therapy (ERT) with 
imiglucerase, velaglucerase alfa, or taliglucerase alfa or oral substrate 
reduction therapy with eliglustat or miglustat. Transfer of patients 
from ERT to eliglustat may present an opportunity for cost savings.

OBJECTIVE: To evaluate the budget impact associated with increased 
utilization of eliglustat for the treatment of adults with GD1.

METHODS: A budget impact model reflecting the U.S. payer perspec-
tive calculated the change in pharmaceutical and administration costs 
resulting from increasing eliglustat market share from 12% (current) 
to 44% (hypothetical). Eliglustat market share was drawn equally from 
existing shares of imiglucerase (40%) and velaglucerase alfa (40%) and 
assumed to be static over the analysis period. Unit costs were obtained 
from Redbook (WAC), 2016. Eliglustat and miglustat costs were $850/
day and $894/day respectively with annual costs calculated assuming 
92.3% adherence. ERT WAC costs were adjusted to account for site 
of care-based markup and the proportion of patients receiving infu-
sions in each site of care: home, 36%, physician office, 32%, hospital 
outpatient, 32%, with 20%, 25% and 100% markup respectively based 
on a typical large regional health plan. Derived costs to a payer were 
$2,334.59/400 U vial for imiglucerase, $2,026.94/400 U vial for vela-
glucerase and $1,147.35/200 U vial for taliglucerase alfa. Annual ERT 
costs were calculated assuming a dose of 47.4 U/Kg, a 72 kg patient, 
and 24 infusions/year. Administration costs were obtained from analy-
sis of claims (DataMart Multiplan). All costs expressed in 2016 USD.

RESULTS: In a plan with 5 million members and 25 treated patients 
with GD1, increased utilization of eliglustat resulted in total 3-year 
savings of $4.58M (13.6%) to the plan. The corresponding per mem-
ber per month (PMPM) savings were $0.025. Assuming eliglustat 
uptake is drawn exclusively from the hospital outpatient setting with 
pharmaceutical costs reweighted based on the revised proportions in 
each site of care, total savings increased to $5.17M (15.3%) and PMPM 
savings increased to $0.029. Results were sensitive to proportion of 
patients receiving infusions at each site of care.

CONCLUSIONS: Based on these analyses, increased utilization of eli-
glustat resulted in meaningful cost savings to a payer’s overall budget. 
Cost savings are highest among patients switching from ERT adminis-
tered in a hospital outpatient setting.

SPONSORSHIP: This study was sponsored by Sanofi Genzyme.

submitted by prescriber offices. Approved PAs were reviewed for 
repeat LDL-C after two to three months of therapy.

RESULTS: A total of 284 PA requests were received, with 272 (95.8%) 
being denied initially. Ninety-six cases were appealed, with 63 (65.6%) 
denied. After a denied appeal, one case was escalated for external 
review, and the denial was upheld. Diagnoses included clinical 
ASCVD (55.6%), heterozygous FH (3.9%), and homozygous FH (0.4%). 
Off label use was requested among 40.1% of cases. Baseline therapy 
included maximal dose of high intensity statin (10.6%), ezetimibe  
(22.9%), and BAS (6.7%). Intolerances to statins (75.7%),  
ezetimibe (22.5%), and BAS (9.5%) were reported. Ninety-one mem-
bers (32.0%) had documented lifestyle modifications. Forty-five mem-
bers (15.8%) were initiated on therapy with samples. Average LDL-C 
was 160.5 mg/dL (range 38-357 mg/dL) among patients with a submit-
ted LDL-C (n = 228). A total of 25 approved cases had repeat LDL-C 
available (average 73.1 mg/dL, range 12-191.3 mg/dL), representing 
average LDL-C reduction of 60.2% (range 32.6-90.0%).

CONCLUSIONS: Guideline recommendations were not consistently 
followed among members requesting alirocumab and evolocumab. 
Documented LDL-C reductions were in accordance with package labeling.

SPONSORSHIP: Blue Cross Blue Shield of Michigan.

E45 The Economic Burden of Calcium Kidney Stones  
in the United States

Meade D1, Loftus B1, Mai E1, Campbell P1, Izhakoff J1, Hegde S1, Effort A2,  
Brenner L2, Gaebler J1. 9 Riverside Rd, Weston, MA 02493;  
dmeade@healthadvances.com; (781) 647-3435 
1Health Advances; 2Allena Pharmaceuticals

BACKGROUND: Kidney stones are a highly prevalent metabolic dis-
ease; approximately 80% of patients form calcium-based stones and 
have limited therapeutic treatments. Current prevalence and cost esti-
mates have not traditionally reflected the intermittent, yet recurrent, 
nature of the disease.

OBJECTIVE: To better understand the epidemiology and medical costs 
associated with calcium kidney stones in the U.S., and to identify 
patient sub-segments for emerging treatments in clinical development.

METHODS: We developed a Markov Model to estimate and project the 
U.S. calcium kidney stone incidence, prevalence, and associated direct 
medical costs. Model parameters were derived from published litera-
ture, national procedure databases and fee schedules, Optum Claims, 
and clinician interviews. Literature-based incidence and prevalence 
estimates were used to establish a 20-year baseline patient population 
(from 1995-2015) which was then forecasted to 2035 with population 
growth rates and published disease incidence growth rates. Interviews 
with stone disease KOLs, nephrologists and urologists were used to 
segment patients by rate of occurrence and likelihood to form kid-
ney stones in an “episodic year.” Using a best-fit model approach, 
fast-recurring patients were defined as having at least three episodes 
per episodic year and a 30% chance of annual recurrence. Treatment 
paradigms informed weighted-average cost attribution to estimate the 
direct medical costs per patient in each patient segment. The average 
cost was multiplied by annual episode frequency to calculate the total 
annual direct medical costs to the U.S. healthcare system. Model out-
puts were validated against published reports of U.S. stone incidence 
and prevalence, and sensitivity analyses were conducted to assess the 
impact of selected variables on model outcomes.
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BACKGROUND: A predictive model of opioid abuse was previously 
developed, validated, and published. It is unknown whether educa-
tional interventions using this model to identify members at risk can 
impact opioid use and associated outcomes.

OBJECTIVE: To evaluate whether a pilot educational intervention for 
providers of members at risk for opioid abuse had any impact on opi-
oid use and associated outcomes.

METHODS: Humana Medicare members at risk for opioid abuse were 
identified from 7/1/2012-4/30/2014, based on a published predictive 
model. Members were linked to their opioid-prescribing providers, 
and providers were randomly assigned using a factorial design to one 
of the following mailings: Arm 1: member information; Arm 2: links 
to educational materials for diagnosis and management of pain; Arm 
3: both member information and links to educational materials; and 
Arm 4: no intervention. Difference-in-difference analyses (91-270 days 
post-intervention vs. 180 days pre-intervention) compared opioid and 
pain medications prescribed, morphine-equivalent dosing, uncoor-
dinated opioid use (> 3 opioid prescriptions by ≥ 3 prescribers in any 
90-day period), and other utilization and cost measures. Logistic 
regression examined differences in the diagnosis of opioid abuse 
between cases and controls post-index.

RESULTS: Mean age in the four arms ranged from 57.3 to 58.7 years 
(P = 0.1999 between arms). There were no significant differences 
between arms in gender, race or geographic region (all P > 0.10). 
84.7% of members had ≥ 1 psychiatric diagnoses during pre-index 
(P = 0.8862 between arms), yet only 9.5% had ≥ 1 visits with a mental 
health specialist (P =   0.5326 between arms). The interventional mail-
ings had no statistically significant impact on numbers of opioid or 
pain medications prescribed, morphine-equivalent dosing, uncoordi-
nated opioid use, ER visits, mental health specialist visits, healthcare 
costs, or rate of diagnosed opioid abuse. However, a steady decline in 
number of opioid prescriptions was observed from 10/2013 to 12/2015 
for both cases and controls (cases: 3,563 to 2,573, controls: 3,132 to 
2,192; P = 0.7130). 

CONCLUSIONS: The educational mailings had no significant impact 
on opioid or pain prescription use, or other utilization and cost mea-
sures for cases relative to controls. Despite a decline in opioids pre-
scribed, the rate of diagnosed opioid abuse remained steady, indicating 
the need for different, more impactful interventions. These future 
interventions may benefit with a focused approach for both behavioral 
health and pain management.

SPONSORSHIP: This abstract was sponsored by the Humana-Pfizer 
Research Collaboration.

F04Diagnosis-Level Drivers and Trajectory of Excess Costs 
Prior to and After Diagnosis of Opioid Abuse

Howard J1, Kirson N2, Scarpati L2, Dincer A2, Hanway J2, Zichlin M2, 
Birnbaum H2. One Stamford Forum, Stamford, CT 06901;  
jaren.howard@pharma.com; (203) 588-7522 
1Purdue Pharma; 2Analysis Group

BACKGROUND: Prior research has found that opioid abuse/depen-
dence/poisoning (“abuse”) is associated with substantial excess 
healthcare costs, with estimates ranging from approximately $10,000 
to $20,000 per-patient-per-year. Little is known, however, about the 
specific drivers of these excess costs and their evolution prior to and 
after an abuse diagnosis.

OBJECTIVE: To evaluate the drivers of the excess costs of opioid 
abuse among a commercially insured population, as well as to assess 
the monthly pattern of excess costs in the months before and after an 
incident diagnosis.

F00-F99 Mental and Behavioral Disorders 
 (e.g., Depression, Antipsychotics,  
 Schizophrenia, Bipolar Disorder) 

F02 Real-World Evidence: Buprenorphine Adherence 
Predictive of Reduced Risk of Opioid Relapse

Wollschlaeger B1, Montejano L2, Willson T2, Ronquest N3, Juneau P2, 
Nadipelli V3. 16899 NE 15th Ave, North Miami Beach, FL 33162;  
info@miamihealth.com; (305) 940-8717 
1Aventura Family Health Center; 2Truven Health Analytics; 3Indivior 

BACKGROUND: Adherence to buprenorphine medication assisted 
therapy (BMAT) has been associated with reduced relapse in opioid 
use disorder (OUD) patients, but few studies have assessed the impact 
of low, intermediate, and high adherence on relapse outcomes.

OBJECTIVE: To examine the impact of BMAT adherence on relapse 
after BMAT initiation in a real-world sample of OUD patients.

METHODS: OUD patients initiating a new BMAT episode between 
2008-2014 were identified in the MarketScan Commercial and 
Medicaid claims databases (earliest BMAT claim = index date). Patients 
were followed for 6 months pre-index and at least 12 months post-
index. Adherence was measured over 12 months post-index using 
proportion of days covered (PDC) and patients were grouped into 
categories: < 20%, 20-39%, 40-59%, 60-79%, and ≥ 80%. Relapse and 
time to relapse were identified in the 12 months post-index and at 
any time following index using service-based relapse proxies. Logistic 
regression and Cox proportional hazards models (CPHM) estimated 
the impact of PDC on relapse in the 12 months following BMAT ini-
tiation and time to relapse anytime following BMAT initiation, respec-
tively, adjusting for baseline patient characteristics. 

RESULTS: 16,085 Commercial and 5,688 Medicaid patients quali-
fied for the analysis. Commercial patients in each of the lower PDC 
groups had significantly increased odds of relapse in the 12 months 
post-BMAT initiation compared to patients with PDC ≥ 80% (< 20%: 
OR = 2.80; 20-39%: OR = 2.84; 40-59%: OR = 1.88; 60-79%: OR = 1.60; 
all P < 0.001). Medicaid patients in the lower PDC groups also had sig-
nificantly increased odds of relapse in the 12 months post-index com-
pared to patients with PDC ≥ 80% (< 20%: OR = 2.27; 20-39%: OR = 1.95; 
40-59%: OR = 1.62; 60-79%: OR = 1.66; all P < 0.01). The CPHM model 
showed that Commercial patients in each of the lower PDC groups had 
a significantly higher hazard of relapse any time after BMAT initiation 
than those with PDC ≥ 80% (< 20%: HR = 1.96; 20-39%: HR = 2.02; 
40-59%: HR = 1.77; and 60-79%: HR = 1.57; all P < 0.001). Similarly, 
in the Medicaid sample, the model showed there was a significantly 
higher hazard of relapse any time after BMAT initiation in the lower 
PDC groups compared to PDC ≥ 80% (< 20%: HR = 1.45; 20-39%: 
HR = 1.48; 40-59%: HR = 1.35; and 60-79%: HR = 1.28; all P < 0.05).

CONCLUSIONS: This study assessed relapse risk across the adherence 
continuum, finding that OUD patients with all lower levels of BMAT 
adherence had significantly increased risk of relapse compared to 
adherent patients (PDC ≥ 80%), providing further evidence that BMAT 
adherence is associated with better outcomes. 

SPONSORSHIP: Research was funded by Indivior.

F03 Addressing the Risk of Opioid Abuse in Medicare 
Members: The Development, Implementation, and 

Evaluation of a Pilot Educational Intervention for Providers
Pasquale M1, Sheer R1, Mardekian J2, Masters E2, Patel N1, Hurwitch A3, 
Weber J3, Jorga A2, Roland C4. 515 W Market St, Louisville, KY 40202; 
mpasquale@humana.com; (502) 301-2747 
1Comprehensive Health Insights; 2Pfizer; 3Humana
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from $6,003 (± $22,101) during pre-index to $15,659 (± $45,961) dur-
ing follow-up, with an increase of $2,080 in outpatient services costs.  
Although 29.0% of patients had AUD-related medications, only 3.5% 
had MAT-related claims during the follow-up period. Mean AUD-related 
healthcare costs were $7,633 (± $29,065) and accounted for less than half 
(48.8%) of all-cause healthcare costs. ED was the highest component 
among AUD-related costs ($769), followed by hospitalizations ($648).

CONCLUSIONS: All-cause HRU and costs increased following a diag-
nosis of AUD, although AUD-related costs accounted for less than half 
of all-cause healthcare costs. The increase in all-cause HRU and costs 
following an AUD diagnosis, along with low MAT use, indicate the 
need for better management of AUD. Adhering to available treatment 
options may improve cost and utilization outcomes.

SPONSORSHIP: This study was funded by Alkermes.

F06Prevalence and Treatment Patterns in Patients  
with Alcohol Use Disorder

Klink A1, Punekar R1, Sullivan M2, Duncan M2, Gore M2, Isenberg K3.  
1910 S 12th St, Philadelphia, PA 19148; ajklink@gmail.com; (262) 374-1793 
1Healthcore; 2Alkermes; 3Anthem

BACKGROUND: Alcohol use disorders (AUD) comprise alcohol abuse 
and alcohol dependence and are highly prevalent in the United States.

OBJECTIVE: To determine the period prevalence of AUD, describe 
clinical characteristics and treatments patterns in patients with AUD, 
and assess characteristics of providers who prescribe medication 
assisted therapy (MAT).

METHODS: De-identified claims data from the HealthCore Integrated 
Research Database were used in this analysis. Prevalence was defined 
based on ≥ 1 claim(s) with a diagnosis code for AUD (ICD-9-CM codes 
303.xx and 305.0x) during January 1, 2006 to December 31, 2014 (study 
period). Patients were required to have ≥ 2 days of medical and pharmacy 
enrollment to be included in the prevalence estimation. The earliest 
occurrence of an AUD diagnosis during the study period was set as the 
index date, and patients who were continuously enrolled for a period of 
≥ 12 months prior to the index date and ≥6 months post-index date and 
after the first claim for MAT (naltrexone, disulfiram, or acamprosate; 
follow-up) were included in the treatment pattern analysis.

RESULTS: Annual period prevalence of AUD increased by 52.2%, from 
4.81 per 1,000 commercially insured adults in 2006 to 7.32 per 1,000 
in 2014. Among 167,976 AUD patients, 63.4% were male, mean (± SD) 
age was 43 (± 17.1) years, Elixhauser Comorbidity Index score was 
1.18 (± 1.70), and prevalence of alcohol-related conditions was < 1%. 
Co-morbid psychiatric diagnoses were common. Only 3.6% of AUD 
patients had ≥ 1 claim for any MAT during 6 months of follow-up, 
and mean time to the first MAT fill in the follow-up period was 32.6 
(± 45.0) days. Within 6 months of the first MAT claim, 91.9% discon-
tinued MAT. Adherence to MAT based on medication possession ratio 
≥ 80% was highest among patients prescribed naltrexone (10.4% for 
oral and 10.3% injectable vs. 7.6% disulfiram and 5.0% acamprosate). 
Among 207,685 (69.7%) providers with available specialty data, the 
most common physician specialties treating AUD patients were pri-
mary care (21.5%) and internal medicine (14.8%), although 32.0% 
were non-physicians.

CONCLUSIONS: The prevalence of AUD increased by more than 50% 
during the 9-year study period, although rates of MAT use and adher-
ence to MAT remained low among AUD patients. These results suggest 
that there is room for improvement to increase adherence to MAT as a 
component of AUD treatment, which may be achieved through educa-
tion and advocacy. 

SPONSORSHIP: This study was funded by Alkermes. 

METHODS: Using the de-identified OptumHealth commercial claims 
database for a large number of employers, we selected patients ages 
18-64 whose first observed diagnosis of opioid abuse (ICD-9-CM 
diagnosis codes: 304.0x, 304.7x, 305.5x, 965.00, 965.02, 965.09)
occurred in Q1/2012-Q1/2015. The study period was defined as the 
12-month period centered on the first abuse diagnosis and was pre-
ceded by a 6-month baseline period. Abusers were matched to Non-
abuser controls using propensity score methods. Excess costs were cal-
culated as the mean difference between healthcare costs of abusers and 
controls, in 1-month and 6-month increments. Primary cost drivers 
were identified by grouping medical claims at the 3-digit ICD-9-CM 
level within 6-month increments, overall and by place of service.

RESULTS: Excess costs in the abuser cohort began to rise from $254 
per-patient-per-month 5 months before the abuse diagnosis to $1,119 
in the month prior to the abuse diagnosis. Excess costs peaked in the 
month of the abuse diagnosis at $6,010. While excess costs decreased 
in subsequent months, they continued to be elevated in the 6 months 
post-diagnosis. 47% of excess costs during the 6-months prior to 
the incident diagnosis were attributable to non-opioid substance and 
alcohol abuse and dependence. In the 6 months following the index 
event, treatment specifically for opioid abuse was the leading driver 
of incremental cost (39%), with a large proportion of costs (32%) still 
associated with treatment for alcohol and non-opioid drug abuse.

CONCLUSIONS: Our findings highlight the complex nature of opioid 
abuse, which often occurs in the context of other substance abuse. We 
document a rising trend in excess costs among opioid abusers even 
prior to the medical event leading to their diagnosis, with a substan-
tial share of those costs associated with non-opioid drug and alcohol 
abuse treatment. 

SPONSORSHIP: This study was funded by Purdue Pharma.

F05Healthcare Resource Utilization in an Incident Cohort  
of Individuals with Alcohol Use Disorder

Klink A1, Punekar R1, Duncan M2, Sullivan M2, Gore M2, Isenberg K3.  
1910 S 12th St, Philadelphia, PA 19148; ajklink@gmail.com; (262) 374-1793 
1Healthcore; 2Alkermes; 3Anthem

BACKGROUND: Alcohol use disorder (AUD), which includes alcohol 
abuse and alcohol dependence, affects a substantial and increasing 
proportion of the U.S. population. However, there is a paucity of 
information on characteristics and utilization patterns/costs among 
patients with an AUD. 

OBJECTIVE: To evaluate healthcare resource utilization (HRU) and 
costs among patients with AUD.

METHODS: Patients (age ≥ 18 years) with a diagnosis of AUD (index 
event; ICD-9-CM codes 303.xx and 305.0x) between January 1, 2006 
and December 31, 2014 (study period) were identified using the 
HealthCore Integrated Research DatabaseSM (de-identified medical 
and pharmacy claims). Patients were required to have ≥ 12 months 
pre-index and ≥ 12 months post-index (follow-up period) continuous 
enrollment. All-cause HRU and costs were assessed during pre-index 
and follow-up, and AUD-related HRU and costs were assessed for the 
follow-up period. 

RESULTS: A total of 165,640 patients were included in the analysis 
(mean age 43 ± 17.1 years; 68.5% male). Comorbidity burden, as 
measured by the Elixhauser Comorbidity Index was low, mean 1.18 
(± 1.70), as was prevalence of alcohol-related conditions (<1%). All-
cause hospitalizations increased from 8.7% pre-index to 33.8% during 
follow-up, and emergency department (ED) visits increased from 15.0% 
to 42.0%. Outpatient services and pharmacy claims increased from 
83.2% to 92.6% and 70.5% to 77.8%, respectively, from the pre-index 
to the follow-up period. Mean all-cause healthcare costs increased 
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OBJECTIVE: Even though high-dose daily opioid use is variably 
defined, interventions to identify and inform providers on outlier 
prescribing behaviors may lead to fewer units available for abuse or 
diversion in the public domain, better quality of life, and decreased 
mortality. 

METHODS: CareSource, a health plan with 1.2 million Medicaid 
members in Ohio, matched the 90th percentile of its members pre-
scribed opioids at or above 200 mg daily morphine equivalent daily 
dose (MED) to their respective prescribing providers. With data from 
retail pharmacy dispensing, members were stratified into coordinated 
and uncoordinated care, depending on the number of prescribing 
providers for an individual member. A strategy of tiered interven-
tions for high-dose outlier prescribers communicated a de-identified 
comparison of their practice to other providers. Five possible interven-
tions were offered over 270 days from the date of initial letter, includ-
ing de-identified comparison information, peer-to-peer discussion, 
medication therapy management, loss of gold-card status (related 
to prior authorizations), and a quality improvement intervention. 
Communications included instructions for safe and effective medica-
tion taper. 

RESULTS: In one-on-one discussions, providers reported that they 
generally appreciated health plan support in providing guidance, par-
ticularly where contentious member feedback opposed a reduction in 
high-dose prescribing. 

CONCLUSIONS: 266 physicians represented the 90th percentile by 
prescribing doses above 200 mg MED during the three months ending 
in October 31, 2015. Letters and conversations started in November, 
2015. For the three months starting January 1, 2016, that group 
reduced mean daily MED by 50 mg (16% reduction), and represented 
1.4 million MED (85,000 dosing units) for the entire group. Health 
plans play a key role in population health for members with chronic 
pain or SUD, and can favorably influence opioid risk management 
for members, providers, and society. Implementing a program to 
inform providers of their outlier status around opioid prescribing is 
a persuasive trigger to accomplish improvements supported by tiered 
interventions.

SPONSORSHIP: CareSource. 

F09 Adherence, Persistence, and Inpatient Utilization Among 
Adult Schizophrenia Patients Using Once-Monthly Versus 

Twice-Monthly Long-Acting Antipsychotics
Alcusky M1, Pilon D2, Durkin M1, Xiao Y2, Thompson-Leduc P2, Lafeuille M2,  
Lefebvre P2, Benson C1. 1125 Trenton-Harbourton Rd, Titusville, NJ 08560; 
Matthew.Alcusky@umassmed.edu; (609) 730-2000 
1Janssen Scientific Affairs; 2Groupe d’analyse, Ltée

BACKGROUND: The effectiveness of antipsychotics (APs) is associ-
ated with achieving and maintaining thresholds of dopamine recep-
tor occupancy in the brain. Receptor occupancy levels decline more 
slowly with longer apparent half-life. This slower decline is hypoth-
esized to correspond to a delay in clinical deterioration.

OBJECTIVE: To compare real-world treatment patterns and inpatient 
utilization, an indicator of clinical decline, between schizophrenia 
patients stabilized on treatment with once-monthly (OM) long-acting 
injectable antipsychotics (LAI) versus twice-monthly (TM) LAI.

METHODS: Six states Medicaid data (01/2009-03/2015) were used. 
Adult schizophrenia patients with ≥ 2 consecutive claims of OM LAI 
(paliperidone palmitate or aripiprazole) or TM LAI (risperidone) 
within 45 days with the same dosage and days supplied were selected. 
Patients had ≥ 6 months of eligibility prior to OM or TM LAI initiation 
and were observed from the second consecutive claim (index date) to 
the end of data availability. Outcomes were measured for 12 months 

F07Stocking and Dispensing of Opioids and Related 
Medications: A Survey of Community Pharmacists  

in a High-Abuse Region
Lyvers E, Thornton J, Dwibedi N. 221 Pinnacle Height Dr, Morgantown,  
WV 26505; eyoder2@mix.wvu.edu; (304) 610-8502 
West Virginia University School of Pharmacy

BACKGROUND: Opioid misuse and abuse is a health crisis in the 
United States. In 2015, West Virginia led in deaths from prescription 
drug overdose—32.4 per 100,000 inhabitants, twice the national aver-
age. Pharmacists are in a unique position to affect prescription drug 
abuse in communities across the country.

OBJECTIVE: To determine pharmacist’s real-world stocking and dis-
pensing practices regarding opioid medications prescribed for pain 
management and/or opioid use disorder in the Appalachian region.

METHODS: The current study design was a cross-sectional survey of 
non-retired, licensed pharmacists working in a community setting. 
Surveys were distributed at live continuing pharmacy education ses-
sions across the state of West Virginia. Data was imported into SPSS 
Version 22.0 for analysis. To compare the groups for differences in 
demographics, stocking, dispensing, and other perceptions by type 
of pharmacy in which the pharmacist worked, chi-square tests were 
performed.

RESULTS: Of 109 community pharmacist respondents, 56% were 
male, mean age was 48.8 (SD = 13.0) years, and the median decade of 
first licensure was 1991-2000. West Virginia was the primary state of 
employment for 81.7% of the respondents. All represented pharmacies 
stocked opioids, 74.8% of pharmacists stocked buprenorphine/nalox-
one, and 53.3% stocked buprenorphine. Pharmacists responded that 
in the previous week, 29.6% declined to fill an opioid prescription out 
of concern it was fraudulent and 48.1% declined because they feared 
it was not for a legitimate medical purpose. When asked about will-
ingness to dispense an opioid prescription written by an out-of-state 
provider, 37.0% of pharmacists said that they would not dispense. 
That number increased to 57.1% for pharmacists refusing out-of-state 
buprenorphine/naloxone or buprenorphine if they stocked those prod-
ucts. The majority of pharmacists (84.4%) agreed that opioids were 
overprescribed in their county, and 71.5% felt that by declining to fill 
certain prescriptions they were curbing opioid diversion and/or abuse. 

CONCLUSIONS: A notable portion of pharmacists in the region are 
hesitating to dispense opioid medications prescribed for pain manage-
ment and/or opioid use disorder. This practice may decrease the flow 
of potentially abused drugs into the community, but may not be a suf-
ficient solution for the opioid epidemic and appropriate treatment of 
patients with pain or opioid use disorder. As a next step, these results 
will be demographically weighted to improve generalizability so that 
meaningful, statewide education materials can be created.

SPONSORSHIP: None.

F08Provider Intervention Reduces High-Dose Opioid 
Prescribing in a Health Plan’s Chronic Pain Population

Oberdoerster M, Keske A, Wurtzbacher J, Hartzell D, Adolph M, Thiele C. 
230 N Main St, Dayton, OH 45402; michael.oberdoerster@caresource.com; 
(937) 531-2285 
CareSource 

BACKGROUND: Opioid use, both prescribed and non-prescribed, is 
a proven potential gateway to substance use disorder (SUD), heroin 
addiction, and overdose-related death. Given limited evidence to sup-
port chronic, non-cancer pain therapy with opioids and the modern 
escalation of opioid SUD, efforts to reduce quantities of opioid units 
(any dosage form) in public circulation is a viable public health strategy. 
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the CMS-HCC model achieved 0.09 R2, 27% PCA with 45% CA. The 
final model identified 11% more of total cost compared to CMS-HCC 
model at the top 10% cost cutoff (33% vs. 22%). 

CONCLUSIONS: This study showed that, using advanced feature selec-
tion and machine learning methods, there was significant improve-
ment in the ability to predict and identify high cost schizophrenic 
patients than that predicted by the CMS-HCC Risk Adjustment 
model. We also demonstrated the added prediction power that could 
be achieved by leveraging detailed clinical and medication utilization 
features. 

SPONSORSHIP: Research was sponsored by ODH.

F12 Quality Measure Attainment Among Adults Diagnosed 
with Schizophrenia Treated with Paliperidone Palmitate  

or Oral Atypical Antipsychotics

Pilon D1, Joshi K2, Kamstra R1, Emond B1, Lafeuille M1, Muser E2, Lefebvre P1. 
1000 De La Gauchetière W, Ste 1200, Montreal, Canada H3B 4W5;  
dominic.pilon@analysisgroup.com; (514) 394-4460 
1Groupe d’analyse, Ltée; 2Janssen Scientific Affairs

BACKGROUND: The Healthcare Effectiveness Data and Information 
Set (HEDIS) includes quality measures related to antipsychotic (AP) 
medication adherence for patients with schizophrenia and timely 
outpatient follow-up after discharge for a mental health-related (MHR) 
hospitalization. HEDIS quality measure attainment may differ for 
patients treated with once-monthly paliperidone palmitate (PP1M) 
compared to those treated with oral atypical antipsychotics (OAA).

OBJECTIVE: To compare quality measure attainment between schizo-
phrenia patients initiated on PP1M or OAA.

METHODS: Medicaid data from IA, KS, MS, MO, and NJ (09/2008-
03/2015) were used to identify adults with schizophrenia initiated 
on PP1M or OAA (index date) on or after 09/2009. Baseline charac-
teristics, assessed during the 12 months pre-index, were compared 
between groups using standardized differences. Quality measures, 
assessed during the 12 months post-index period, included the pro-
portion of patients with the proportion of days covered (PDC) ≥ 80% 
by the index medication or by any AP medication, and the rates of 
MHR rehospitalization and MHR follow-up outpatient visit within 30 
days of the first post-index MHR inpatient discharge. Attainment of 
quality measures was compared using chi-square tests.

RESULTS: Overall, patients initiated on PP1M (N = 2,053) were 
younger (mean age: 41 vs. 44 years, standardized difference: 19.8%), 
less likely to be female (39.2% vs. 50.8%, standardized difference: 
23.6%), and more likely to have used APs at baseline (87.8% vs. 
61.8%, standardized difference: 62.8%) compared to OAA patients 
(N = 22,247). During the 12 months post-index, PP1M patients were 
more likely be adherent to index AP medication (PDC ≥ 80%; 30.4% 
vs. 22.7%, P < 0.001) and to any AP medication (44.8% vs. 37.9%, 
P < 0.001) compared to OAA patients. Among patients with ≥ 1 MHR 
inpatient visit during the 12 months post-index (PP1M vs. OAA: 
35.6% vs. 42.6%, P < 0.001), fewer PP1M patients had a 30-day MHR 
rehospitalization (22.6% vs. 26.0%, P = 0.040) while a higher propor-
tion of PP1M patients received a 30-day MHR follow-up visit following 
discharge (73.2% vs. 64.0%, P < 0.001), as compared to OAA patients.

CONCLUSIONS: Adults diagnosed with schizophrenia and treated 
with PP1M showed better quality measure attainment, as they were 
more likely to be adherent to AP medication, less likely to have a MHR 
rehospitalization, and more likely have a follow-up outpatient visit 
after a MHR inpatient stay compared to those treated with OAA.

SPONSORSHIP: Supported by Janssen Scientific Affairs.

after the index date. Multivariate generalized linear regression models 
adjusting for cohort differences were used to compare incidence rate 
ratios (IRR) for inpatient utilization and proportion of days covered 
(PDC) for adherence. Persistence was defined as the duration on index 
LAI without gap > 60 days between covered days and was assessed 
using Kaplan-Meier medians and adjusted hazard ratio (HR). No 
adjustments were made for multiplicity.

RESULTS: A total of 785 OM and 625 TM patients were selected. OM 
patients were younger (40 vs. 42 years, P = 0.02) and were more likely 
to be males (68% vs. 63%, P = 0.04) compared to TM patients. In the 
post-index year, fewer OM patients had ≥ 1 admission (29% vs. 38%, 
P < 0.01). After adjustments, OM patients had 27% fewer admissions 
(adjusted IRR: 0.73, P < 0.01) and 46% fewer inpatient days (adjusted 
IRR: 0.54, P < 0.01). The 12-month adherence was higher for OM ver-
sus TM patients (mean PDC 0.56 vs. 0.50, adjusted difference in PDC: 
0.06, P < 0.01). OM patients had a lower hazard of discontinuation 
(adjusted HR = 0.83, P = 0.01), and a longer median persistence (7.5 vs. 
5.5 months, log-rank test: P < 0.01) compared to TM patients.

CONCLUSIONS: In the year following stabilization, treatment with 
OM LAI was associated with greater adherence, higher persistence, 
and lower inpatient utilization than treatment with TM LAI. Further 
research is warranted to examine the direct and adherence-mediated 
relationships between AP pharmacology including frequency of 
administration and health outcomes.

SPONSORSHIP: Supported by Janssen Scientific Affairs.

F11Predictive Models to Identify Future High-Cost 
Schizophrenic Patients Using High Dimensional 

Administrative Data
Wang Y1, Iyengar V2, Hu J2, Kho D3, Falconer E3, Docherty J3, Yuen G1.  
1101 Kitchawan Rd, Yorktown Heights, NY 10598; wangya@us.ibm.com; 
(718) 270-6762 
1IBM Watson Health; 2IBM Thomas J Watson Research Center; 3ODH

BACKGROUND: Schizophrenia is a chronic illness that has dis-
proportionately high costs. Identification of potentially high-cost 
schizophrenic patients can help providers and case managers more 
effectively allocate resources and appropriately monitor high-risk 
patients. Various risk-adjustment models like Centers for Medicare 
and Medicaid Services Hierarchical Condition Categories Risk 
Adjustment (CMS-HCC) model are available to estimate future cost 
spend. However, limited work has been conducted to further risk 
stratify and predict individual patients’ future cost for the schizo-
phrenic population. 

OBJECTIVE: To develop and evaluate predictive models for the iden-
tification of future high cost schizophrenic patients, and assessed the 
value of different patient characteristics captured in administrative 
data for cost prediction. 

METHODS: This study used a payer administrative claims database 
cohort of 97,862 patients diagnosed with schizophrenia from January 
2009 to June 2014. Three models (baseline, intermediate, final) were 
developed to assess the value of different variable categories for cost 
prediction (demographics, insurance type, cost, healthcare utilization, 
antipsychotic medication usage, and clinical conditions). The three 
models developed on a training cohort (n = 34,510) were assessed 
in a separate evaluation cohort (n = 30,077) using the regression R2, 
patient classification accuracy (PCA), and cost accuracy (CA). The 
model performance was compared to the CMS-HCC model. 

RESULTS: At top 10% cost cutoff, the baseline model with minimum 
demographic and basic cost information achieved 0.19 R2, 40% PCA 
with 58% CA; adding additional variable categories mentioned above, 
the final model achieved 0.23 R2, 43% PCA, and 63% CA; in contrast, 
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OBJECTIVE: To describe and compare patient characteristics and 
healthcare resource utilization between schizophrenia patients meet-
ing superutilizer criteria and those who do not. 

METHODS: This retrospective study analyzed data from Magellan 
Health Services claims database for patients continuously enrolled 
in a managed Medicaid plan for the study period (10/1/14-9/30/15). 
Qualifying patients were ≥ 18 years old, had at least 2 paid claims for 
an antipsychotic medication, and a diagnosis of schizophrenia. Patient 
demographics, clinical conditions and healthcare resource utilization 
were compared using chi-square tests and t-tests for categorical and 
continuous variables, respectively.

RESULTS: Of the 2,273 patients meeting study criteria, 419 (18.4%) 
were superutilizers. Superutilizers were similar in age to non-super-
utilizers (~42 years) and predominantly male (64.9 vs. 55.4, P < 0.001). 
Superutilizers had a greater medical comorbidity burden, shown by 
higher a mean Charlson Comorbidity Index (2.23 vs. 0.60, P < 0.001), 
and greater substance abuse comorbidity (74.7% vs. 25.6%, P < 0.001). 
About half (49%) of non-superutilizers had zero inpatient admissions 
in the study period, while 46.8% of superutilizers had 7 or more 
hospitalizations with mean length of stay of 5.5 days. Superutilizers 
accounted for 74% of all inpatient days and averaged (mean [SD]) more 
hospital days over the 12 month period than non-superutilizers (39.5 
[26.9] vs. 8.1 [8.0]). A majority of superutilizers (55.8%) had at least 
one emergency department visit during the study period versus only 
15.9% of non-superutilizers (P = 0.009). 

CONCLUSIONS: Medicaid superutilizers with schizophrenia have 
greater medical and psychiatric comorbidities and consume a dis-
proportionate share of emergency and inpatient healthcare resources. 
Identification of superutilizers and development of effective interven-
tions may help Medicaid plans achieve improved outcomes for these 
patients and more effectively manage total treatment costs.

SPONSORSHIP: Research was funded by Janssen Scientific Affairs.

F15Concomitant Prescribing of Antipsychotics and 
Antidepressants Among Patients with Schizophrenia Initiating 

Long-Acting Injectable Antipsychotics: A Medicaid Perspective

Shah A1, Tai K2, Gore M1. 852 Winter St, Waltham, MA 02451;  
ankit.shah@alkermes.com; (781) 392-7424 
1Alkermes; 2Symlink

BACKGROUND: Long-acting injectable antipsychotics (LAIs) are indi-
cated as monotherapy for schizophrenia. Despite the lack of clinical jus-
tification, anecdotal evidence suggests that physicians often supplement 
LAI treatment with oral antipsychotics (APs) or antidepressants (ADs). 

OBJECTIVE: To examine real-world treatment patterns associated 
with the use of LAIs, specifically, concurrent use of oral APs (typical 
and atypical) and ADs during LAI treatment.

METHODS: The MarketScan Multi-State Medicaid databases were used 
in the analysis. Adults (≥ 18 years) with schizophrenia initiating LAI 
treatment between 1/1/2013 and 6/30/2015 were identified: aripipra-
zole (LAI-AZ; n = 2155; 55% male, mean ± SD age 37.7 ± 12.5), risperi-
done (LAI-RS; n = 3,529; 61% male, age 42.5 ± 13.8), or paliperidone 
palmitate (LAI-PP; n = 9,059; 61% male, age 39.8 ± 12.8). Episodes of 
LAI use were defined based on days between subsequent LAI injec-
tions. Specifically, a gap longer than mandated in the product’s pre-
scribing information was used to define the start of a new treatment 
episode. Each episode could have ≥ 1 injection(s). Descriptive statistics 
were used to characterize use of any oral AP or AD during the duration 
of LAI exposure.

F13Medicaid Spending and Healthcare Resource Use in 
Patients with Schizophrenia Using Second-Generation 

Long-Acting Injectable Versus Oral Atypical Antipsychotics
Pilon D1, Joshi K2, Tandon N2, Lafeuille M1, Kamstra R1, Emond B1, 
Lefebvre P1. 1000 De La Gauchetière W, Ste 1200, Montreal, Canada  
H3B 4W5; dominic.pilon@analysisgroup.com; (514) 394-4460 
1Groupe d’analyse, Ltée; 2Janssen Scientific Affairs

BACKGROUND: The use of second-generation (atypical) long-acting 
injectable therapies (SG-LAI) over daily oral atypical antipsychotics 
(OAA) may reduce healthcare costs and healthcare resource use (HRU) 
in schizophrenia patients due to less frequent administration and 
improved adherence.

OBJECTIVE: To compare Medicaid spending and HRU in schizophrenia 
patients initiating SG-LAI (overall and by type of SG-LAI) versus OAA.

METHODS: Medicaid claims data (2010-2015) from six states were 
used to identify adult patients with schizophrenia initiated on a 
SG-LAI or OAA. Adherence (proportion of days covered [PDC] ≥ 80%) 
to index agent, costs and HRU were measured over a 12-month follow-
up. Costs and HRU were compared using ordinary least squares and 
Poisson regression models, respectively, adjusted for differences in 
baseline characteristics, and using a non-parametric bootstrap proce-
dure for P value calculation. Costs were expressed in 2015 U.S. dollars 
and reflect the Medicaid payer’s perspective before any rebate.

RESULTS: Overall, 3,307 and 21,355 patients initiated SG-LAI and 
OAA, respectively. SG-LAI patients initiated paliperidone palmitate 
LAI (PPLAI; N = 2,182), risperidone LAI (RLAI; N = 968), aripiprazole 
LAI (ALAI; N = 108), and olanzapine LAI (OLAI, N = 49). During 
follow-up, SG-LAI patients were more adherent to the index medica-
tion than OAA patients (PDC ≥ 80%: 31% vs. 28%, P < 0.001), which 
appeared to be driven by PPLAI patients (PDC ≥ 80%: 33% vs. 28%, 
P < 0.001). Adherence among ALAI and RLAI patients was similar to 
OAA. Relative to OAA patients, SG-LAI patients had fewer long-term 
care days (incidence rate ratio [IRR]: 0.75, P < 0.001), and home care 
visits (IRR: 0.75, P < 0.001). SG-LAI patients had more mental insti-
tute admissions (IRR: 1.16, P < 0.001) and one-day mental institute 
admissions (IRR: 1.16, P < 0.001) versus OAA. Moreover, PPLAI was 
associated with fewer inpatient days (IRR: 0.78, P = 0.004) versus OAA. 
Overall, SG-LAI patients had lower medical costs (mean monthly cost 
difference [MMCD]: -$168, P < 0.001) than OAA patients, offsetting 
more than half of the higher pharmacy costs (MMCD: $271, P < 0.001). 
Compared to OAA, PPLAI was associated with significant medical cost 
savings (MMCD: -$225, P < 0.001), whereas costs were similar for RLAI 
(MMCD: -$73, P = 0.269) and ALAI (MMCD: $28, P = 0.982) patients.

CONCLUSIONS: Compared to Medicaid beneficiaries with schizophre-
nia initiating OAA, those initiating SG-LAI, specifically PPLAI had 
lower medical costs and improved adherence, while no differences 
were observed for RLAI and ALAI.

SPONSORSHIP: Supported by Janssen Scientific Affairs.

F14Characteristics and Healthcare Resource Utilization of 
Medicaid Superutilizers with Schizophrenia

Durkin M1, Polson M2, Evangelatos T2, Kim E1, Alcusky M1, Lord T2, Muser E1. 
1125 Trenton-Harbourton Rd, Titusville, NJ 08560; mdurkin@its.jnj.com; 
(609) 730-2000 
1Janssen Scientific Affairs; 2Magellan Rx Management

BACKGROUND: Research has shown that a relatively small group of 
patients account for a disproportionately large share of healthcare 
resource utilization within a Medicaid plan. The term “superutilizer” 
has been applied to the set of Medicaid patients with 4 or more hospi-
tal admissions per year. In this study we examine superutilizer status 
among patients with schizophrenia in a Medicaid population.
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CONCLUSIONS: Pain and manifestations of pain, including increased 
pain medication consumption, was associated with insomnia in older 
adults in the U.S. Improved strategies to diagnose and manage pain 
should be explored to reduce and potentially preempt insomnia. 

SPONSORSHIP: None.

F19Clinical Characteristics and Treatment Patterns of Patients 
with ADHD Initiating Therapy on Quillivant XR:  

A Retrospective Database Analysis

Lin I1, Menzin J1, Munsell M1, Rublee D2, Belden H2, Nagraj P2, Palumbo D2, 
Alvir J2. Boston Health Economics, Waltham, MA 02451; iris.lin@bhei.com;  
(781) 290-0808 
1Boston Health Economics; 2Pfizer

BACKGROUND: Quillivant XR, the first extended-release oral suspension 
of methylphenidate, was approved for the treatment of ADHD in children 
age six years and older. A long-acting liquid formulation of ADHD medi-
cation may provide adherence benefits for younger children.

OBJECTIVE: To evaluate the patient profile of children initiating 
treatment on Quillivant XR and compare adherence and persistence 
between patients of varying ages.

METHODS: This analysis used administrative claims data from 
the Truven MarketScan Early View database. Patients must have 
met the following criteria: ≥ 1 claim for any long-acting stimulant 
between 1/1/2013 and 7/31/2014 (first observed medication served 
as the index; no prescription for the index drug allowed 6 months 
pre-index), eligibility 6 months pre- (baseline) and 12 months post- 
(follow-up) index, age 6-12 at index, and ≥ 1 claim for an ADHD 
diagnosis (314.XX). Baseline demographic and clinical characteristics 
were evaluated for all patients on a long-acting stimulant as well as 
for patients on Quillivant XR. For initiators of Quillivant XR, index 
treatment discontinuation (gap > 30 days), medication possession ratio 
(MPR), adherence (MPR ≥ 0.8), and switching to a different long-acting 
stimulant were evaluated over the follow-up period, stratified by age 
(6-8 vs. 9-12 years old).

RESULTS: 53,261 patients met study inclusion criteria, 1,606 of 
which (3.02%) were prescribed Quillivant XR as their index therapy. 
Quillivant XR patients were slightly younger than the overall cohort 
(7.9 ± 1.7 vs. 9.0 ± 1.9) and had statistically significantly higher rates 
of select comorbidities, including delays in development and autism 
(P < 0.01). Younger Quillivant XR patients had a higher average MPR 
over the follow-up period (age 6-8 = 0.729, age 9-12 = 0.684; P = 0.009) 
and a higher proportion adherent (42.4% vs. 34.9%, respectively, 
P = 0.0002) compared to older patients. Compared to children 9-12 
years, Quillivant XR patients in the 6-8 age group also were less likely 
discontinue therapy (79.9% vs. 84.8%, P = 0.018) although a higher 
proportion switched therapies (26.0% vs. 21.8%, P = 0.07).

CONCLUSIONS: Patients initiating Quillivant XR are typically younger 
than the overall sample of ADHD patients prescribed long-acting 
stimulant therapy, and the rate of adherence and persistence for 
Quillivant XR was higher for younger patients compared to older 
patients. Further analyses that explore the reasons for this age-specific 
difference in adherence will be important to fully understanding the 
benefits of Quillivant XR’s novel methylphenidate formulation.

SPONSORSHIP: This research was funded by Pfizer.

RESULTS: Approximately 44%, 61% and 51%, of LAI-AZ, LAI-RS and 
LAI-PP patients respectively, had multiple treatment episodes. At least 
half of the patients (54%-68%) were prescribed an oral AP concomi-
tantly with the index LAI. Rates of oral AP prescription were also high 
when examined by individual treatment episodes (48%-60%) and 
by injections within each episode (37%-51%). Mean ± SD duration of 
concomitant oral AP prescribing per injection was 8.7±12.2 days for 
LAI-AZ, 6.6 ± 6.7 for LAI-RS and 9.5 ± 12.5 for LAI-PP. Zoncomitant 
use of typical APs was low (12%-16% of patients; 10%-12% of epi-
sodes; 7%-9% of injections), however, use of atypical APs was substan-
tial: 32%-46% of patients; 27%-36% of episodes; 22%-29% of injec-
tions. Antidepressants were co-prescribed in 47%-54% of patients, 
40%-49% of episodes and 38%-43% of injections. Concomitant use of 
either an oral AP or AD was noted in a majority of patients prescribed 
an LAI (74%-78%) and nearly two-thirds of treatment episodes (66%-
72%) and injections (59%-65%).

CONCLUSIONS: The high level of concurrent prescribing of oral APs 
and ADs with LAIs observed in our study is noteworthy. The reason 
for and implications of these prescribing patterns warrant further 
evaluation, and might suggest the need for clinician education in the 
use of LAIs or might be indicative of suboptimal efficacy of existing 
LAI treatments.

SPONSORSHIP: Research was funded by Alkermes.

F18 Correlation of Pain and Pain Medication Use with 
Insomnia in the Nationally Representative National  

Health and Aging Trends Study Database

Watanabe J. 9500 Gilman Dr, MC 0764, La Jolla, CA 92093;  
jon.watanabe@outlook.com; (858) 822-1069 
University of California San Diego Skaggs School of Pharmacy and 
Pharmaceutical Sciences

BACKGROUND: Insomnia affects 30 to 60% of older adults. Failure to 
get adequate sleep is associated with increased risks of comorbidity 
including depression, dementia and death. Pain and painful condi-
tions may also contribute to insomnia although this has not been 
established in recent national data.

OBJECTIVE: To quantify via odds ratios the association of older adults 
reporting trouble falling asleep in thirty minutes with pain, pain limi-
tations, and use of pain medications. 

METHODS: A case-control analysis was conducted using a U.S. nation-
ally representative database of adults aged 65 and above (2011 nation-
ally representative National Health and Aging Trends Study (NHATS). 
Three exposure variables were based on responses to questions “In 
the last month”: (1) “have you been bothered by pain?” (2) “has pain 
ever limited your activities?” (3) “how often did you take medication 
for pain?” Outcome variable was built on response “In the last month, 
how often did it take you more than thirty minutes to fall asleep?”. All 
variable response were dichotomized into “every night” versus “less 
than every night.” Multiple logistic regression using Fay’s Method of 
balanced repeated replication was applied to determine odds ratios. 
Adjustment was made for age, sex, race, marital status, region, and 
cognitive function. Analyses were conducted using SAS 9.4 (Cary, NC) 
with α < 0.05.

RESULTS: Respondents bothered by nightly pain were at increased 
odds of trouble falling asleep with an odds ratio (OR) of 2.18 (95% 
confidence limit [CL], 1.76, 2.70) compared to those with less than 
nightly pain. Similarly, those limited by pain each night and those that 
used pain medications each night were at worsened odds of trouble 
falling asleep with ORs of 1.76 (95% CL, 1.45, 2.14) and 2.10 (95% CL, 
1.69, 2.58), respectively. 
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by degeneration of spinal motor neurons, resulting in severe and 
progressive muscular atrophy and weakness. SMA is the most com-
mon genetic cause of infant mortality. In healthcare claims databases, 
ICD-9 diagnosis codes have been shown to misclassify diseases.

OBJECTIVE: To develop a multi-variate algorithm to identify and char-
acterize patients with high resource utilization associated with SMA 
using statistical analysis methods in a large claims dataset.

METHODS: SMA-diagnosed patients were identified in Truven 
MarketScan healthcare claims as those reporting ICD-9 codes 335.0x 
or 335.1x between 2010 and June 2015. Given the severity of SMA and 
a corresponding limited observation window, a minimum continuous 
enrollment was not required. Patients were excluded from the data if 
they experienced > 1 inpatient claim for amyotrophic lateral sclerosis 
or muscular dystrophy. An initial descriptive analysis of these patients 
was performed. A cluster analysis was then conducted to identify SMA 
patient subgroups that appeared to more closely resemble the clinical 
presentation. Finally, a discriminant analysis was performed to create 
the algorithm. 

RESULTS: The cluster analysis separated patients on healthcare resource 
utilization patterns and identified those likely to have SMA as having 
claims for ≥ 4 symptoms related to SMA, ≥ 1 claims for durable medi-
cal equipment, ≥ 1 procedures common to patients with SMA and ≥ 1 
inpatient SMA claim or 2 outpatient SMA claims. The discriminant 
analysis identified age at first observed SMA claim, utilization of occu-
pational/physical therapy and respiratory ailments as the top variables 
that differentiate SMA patients.

CONCLUSIONS: The analysis was limited to 5 years of data, the date 
of SMA diagnosis is unclear, and diagnosis codes cannot distinguish 
between different types of SMA. This is the first study to explore the 
development of an algorithm to identify SMA patients in a claims data-
base. Validation of findings and additional analyses for a more accu-
rate assessment of disease burden, healthcare utilization and clinical 
outcomes is warranted. This claims-based algorithm may also aid in 
identifying cases that are potentially misclassified for further review, 
rather than relying on ICD codes alone.

SPONSORSHIP: Biogen sponsored this research. 

G03 Increased Risk for New Onset Mental Disorders Among 
Patients with Primary Restless Legs Syndrome Receiving 

De Novo Dopamine Agonists: A Large-Scale Retrospective Claims 
Matched Cohort Analysis
Hankin C1, Lee D2, Wang Z1. PO Box 129, Moss Beach, CA 94038; 
chankin@biomedecon.com; (650) 563-9475 
1BioMedEcon; 2Baptist Health Neurology

BACKGROUND: FDA-approved treatments for primary (idiopathic) 
Restless Legs Syndrome (P-RLS), a sensorimotor neurological disor-
der, include a calcium channel α2-δ ligand (gabapentin enacarbil) 
and dopamine agonists (DAs; pramipexole, ropinirole, and rotigotine). 
Research documents increased risk of mental disorders for patients 
receiving DAs for Parkinson’s disease. Whether this risk extends to 
patients with P-RLS receiving DAs, but at lower recommended doses, 
remains unknown. 

OBJECTIVE: To compare the likelihood of developing new onset 
mental disorders between patients initiating versus not initiating DAs 
among patients with newly diagnosed P-RLS, no mental disorder his-
tory, and naive to DAs.

METHODS: Selected from 5-year (7/1/2008-6/30/2013) MarketScan 
Commercial and Medicare Supplemental claims databases were adults 
(age ≥ 18 years) with ≥ 1 RLS claim (ICD-9 333.94) and ≥ 2 years of 
data before and after their 1st (index) RLS diagnosis. Excluded were 

F20 Pharmacist-Run Academic Detailing Behavioral Health 
Polypharmacy Program Delivers Positive Outcomes  

Within a Medicaid Population
Brown-Gentry K, Henderson C, Wilson C, Zeilinger V, Prasla K.  
15950 N 76th St, Scottsdale, AZ 85260; kbgentry@magellanhealth.com;  
(804) 519-0123 
Magellan Health

BACKGROUND: Psychiatric polypharmacy has developed into a 
widespread clinical practice for many psychiatric conditions. It is 
estimated that up to one-third of all patients visiting outpatient psy-
chiatry departments are prescribed 3 or more psychotropic drugs. In 
addition, it is estimated that polypharmacy is responsible for 28% of 
hospital admissions and is the fifth leading cause of death in the U.S. 
Individuals with Behavioral Health (BH) disorders can experience 
poorer health outcomes, if their physical and behavioral conditions are 
not treated effectively, with poor outcomes being exacerbated when 
taking multiple medications. A pharmacist run academic detailing 
program was created to identify patients taking 4 or more BH medi-
cations within the last 30 days. Interventions were conducted with 
prescribers of identified patients, with the goal of these interventions 
being to reduce the number of prescribed BH medications.

OBJECTIVE: To evaluate the clinical and economic outcomes of a pre-
scriber focused outreach program

METHODS: Targeted prescribers were identified based on pharmacy 
claims that showed patients taking 4 or more BH medications within 
a 30-day period. Medications include antipsychotics, antidepressants, 
ADHD medications, mood stabilizers, benzodiazepines, sedatives and 
hypnotics. Intervention methods for consultations included face-to-
face visits, telephone, mail and e-mail. During consultations conducted 
between January and October of 2015, prescribers were asked to 
validate that each prescription was intended, assess regimen safety 
and adherence, and optimize dosage. We performed a 6-month cross-
sectional analysis where the intervention date served as the index date. 
The eligible sample was pooled from 2 independent Medicaid popula-
tions to increase statistical power. Significance was calculated using the 
Wilcoxon signed ranked test with a significance threshold of P < 0.05.

RESULTS: A total of 415 prescribers and 2,784 patients met the inclu-
sion criteria for intervention. We observed a statistically significant 
12% reduction in the pharmacy spend specific to BH medications 
(P < 0.05) and a 6% reduction in utilization among BH drugs (P < 0.05). 
At 6 months post-intervention we observed a 28% reduction in the 
number of members that were prescribed 4 or more BH medications 
and the per member per month (PMPM) BH claim count decreased 
from 6.2 to 5.9. Lastly, we observed an 11% reduction in ER utilization.

CONCLUSIONS: Academic detailing targeted at prescribers can have a 
positive impact on BH polypharmacy.

SPONSORSHIP: Magellan Rx Management.

G00-G99 Diseases of the Nervous System
 (e.g., Multiple Sclerosis, Migraine, Seizures,  
 Restless Leg, Sleep Apnea) 

G02Development of a Claims-Based Algorithm for Spinal 
Muscular Atrophy Patients: Methods and Initial Findings

Wells W1, Hall E1, Reyna S1, Scaife J2, Hadker N2, Miyasato G2. 133 Boston 
Post Rd, Weston, MA 02493; wendy.wells@biogen.com; (781) 464-2774 
1Biogen; 2Trinity Partners

BACKGROUND: Spinal muscular atrophy (SMA) is a rare and debili-
tating autosomal recessive neuromuscular disorder characterized 
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neuropsychiatric AEs, indicating that there is a higher-than-expected 
reporting rate. 

CONCLUSIONS: Although post-marketing AE reporting is voluntary 
and thus a potentially more conservative estimate of safety signals 
compared with clinical trials, there was consistency between TBZ-
associated AEs reported in the clinical trial setting and spontaneous 
post-marketing AE reporting. The real-world spontaneous AE reporting 
could be a useful data source to guide informed patient care decisions.

SPONSORSHIP: Sponsored by Teva Pharmaceutical Industries.

G06Incidence, Prevalence, and Treatment Patterns of 
Alzheimer’s Disease and Cognitive Impairment-Related 

Conditions Among 4.5 Million Members of a U.S. Health Plan

Ellis J1, Nsiah I1, Murty S1, Brown C2, Moore C2, Beucker R2, Esterly L2, 
Saverno K1. 515 W Market St, 7th Fl, Louisville, KY 40202;  
jellis21@humana.com; (502) 476-5633 
1Comprehensive Health Insights; 2Humana 

BACKGROUND: Numerous symptomatic, disease-modifying, and/
or preventative Alzheimer’s disease (AD) therapies are in Phase II/III 
clinical trials. As these agents come to market and alter current treat-
ment standards, an understanding of the epidemiology of AD, includ-
ing prodromal stages, is necessary.

OBJECTIVE: To characterize the incidence, prevalence, and treatment 
patterns associated with AD and other cognitive impairment (CI)-
related conditions among Humana’s membership.

METHODS: Patients aged 22-89 years with AD or related CI (identi-
fied via medical claims) or AD-related therapies were identified from 
January 1, 2012 to December 31, 2014. For each calendar year of 
analysis, patients were categorized by their most severe condition 
based on a published diagnostic pathway algorithm: AD, demen-
tia with suspected etiology (DSE), dementia with no known cause 
(DNKC), cognitive disturbance not demented (CDND) or AD-therapy 
but no conditions of interest. Once assigned a specific condition, a 
patient was counted as having that condition in all subsequent years 
if enrolled and did not progress in condition severity. Incidence and 
prevalence were reported by calendar year for each condition of inter-
est. Treatment patterns were assessed for 2014 incident populations.

RESULTS: The 2014 incidences [prevalences] were: AD, 0.50% [1.08%]; 
DSE, 0.06% [0.10%]; DNKC, 0.47% [0.85%]; CDND, 2.06% [4.08%]; 
and, AD-therapy but no conditions of interest, 0.28% [0.52%]. Overall 
incidence and prevalence rates were consistent for all conditions across 
the three calendar years of measure. Rates for all conditions increased 
dramatically, as expected, with age. Of 2014 incident AD cases, treat-
ment with acetylcholinesterase inhibitors (AChEIs) only, N-methyl-D-
aspartate receptor antagonists (NMDAs) only, and dual therapy with 
AChEIs and NMDAs occurred in 33.0%, 7.9%, and 20.2% of members, 
respectively; 39.0% had no current therapy. Of those treated with 
AChEIs, donepezil was predominantly utilized (85.0%). AD-related 
treatments were utilized in 39.3%, 36.7%, and 11.1% of the DSE, 
DNKC, and CDND groups, respectively.

CONCLUSIONS: While annual incidence and prevalence of AD was 
consistent year-over-year from 2012-2014, a sub-group with no 
evidence of recent treatment was found. Modest utilization of AD 
therapies was found in non-AD forms of dementia and CI. Although 
underdiagnosis is known to exist, these data suggest that there is an 
opportunity to improve the care of patients with prodromal disease 
and symptomatic AD with pharmacologic treatment.

SPONSORSHIP: Humana.

those with ≥ 1 mental disorder diagnosis (ICD-9 290-319) or ≥ 1 DA 
(per NDC) pharmacy fill in the 2-year pre-index period; and patients 
ever diagnosed with Parkinson’s (ICD-9 332), kidney disease (ICD-9 
403-4, 584-5, 669.3, 996.81, V42.0; CPT 90951-70; HCPCS A4690, 
A4653, E1510, E1530-40, E1570-E1632, G0420-21, J2150, S2065), 
iron deficiency (ICD-9 280), or pregnancy (ICD-9 630-79). Patients 
were classified into 2 groups: those receiving (DA +) versus not receiv-
ing (DA-) ≥ 1 DA fill in the 2-year post-index period. Each DA+ patient 
was matched 1:1 to a DA- patient on sex, age at index diagnosis, 
geographical region, employment and comorbid burden (Charlson 
Comorbidity Index). Parallel follow-up periods were determined for 
each matched pair. McNemar’s test examined group differences in % 
of patients receiving mental disorder diagnoses. If significant (≤ 0.05), 
logistic regression examined odds ratios (OR) and 95% confidence 
intervals (CI).

RESULTS: From 4,293 patients, 835 matched pairs were identified. 
Compared to DA- matched controls, DA + patients were 1.4 times 
more likely (OR 1.35, 95% CI 1.01-1.81, P = 0.05) to receive diagnoses 
at follow-up of Neurotic, Personality and Other Nonpsychotic Mental 
Disorders, and 10 times more likely (OR 10.00, 95% CI 1.28-78.00, 
P = 0.03) to receive diagnoses of Psychoactive Substance Disorders. 
On average, these appeared within 15 months (SD 9 months) of DA 
initiation. 

CONCLUSIONS: Compared to patients with P-RLS who did not receive 
DAs, those who did were at significantly increased risk of subse-
quently developing psychoactive substance and neurotic, personality 
and other nonpsychotic mental disorders. 

SPONSORSHIP: Funding provided by Xenoport. 

G04 Postmarketing Adverse Events Associated with 
Tetrabenazine: Findings Using FDA’s Adverse Event 

Reporting System
Claassen D1, Iyer R2, Dimbil M3, Giron A3, De Boer L2, Gandhi S2, Hoffman K3. 
1161 21st Ave S, A-0118, Nashville, TN 37232; agalway@hcg-int.com;  
(212) 680-9106 
1Vanderbilt University; 2Teva Pharmaeutical Industries; 3Advera Health 
Analytics

BACKGROUND: In clinical trials of patients with Huntington disease 
(HD), treatment with tetrabenazine (TBZ) resulted in more neuropsy-
chiatric adverse events (AEs) compared to placebo, including insom-
nia, somnolence, anxiety, depression, and agitation.

OBJECTIVE: To summarize post-marketing reports of AEs associated 
with TBZ by analyzing case reports from the FDA Adverse Event 
Reporting System (FAERS). 

METHODS: FAERS data for branded TBZ (Xenazine) included case 
reports meeting minimal key identification field criteria: individual 
safety report number, patient number, drug sequence identification, 
and MedDRA AE term. RxFilter was used for standardization of case 
report data and was applied to TBZ data to analyze AEs with relevant 
regulatory interest. Primary suspect counts of AEs in which TBZ is 
suspected as the causative agent and calculation of disproportional 
reporting rates were performed to identify potential safety signals. 

RESULTS: Post-marketing safety data for TBZ included many of the 
most frequent AEs as reported in the pivotal trial, including depres-
sion, somnolence, fatigue, fall and insomnia, indicating a consistency 
between these two sources. Of the AEs that were common between 
clinical trial and post-marketing observations, depression was most 
frequently reported in the post-marketing data. In clinical trials, 
depression was the fourth most commonly reported AE and was 
preceded by sedation/somnolence, insomnia and fatigue. A dispropor-
tionality analysis identified high reporting odds ratios (> 2) for some 
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OBJECTIVE: To determine treatment persistence and reasons for loss 
of persistence among RRMS patients initiated with injectable DMT 
therapies in the real world.

METHODS: Distinct medical records of RRMS patients (n = 300) initi-
ated on injectable DMTs between August 2008-August 2013 were 
abstracted from 18 U.S. neurology practices. Eligible patients had at 
least 3 visits: 1 visit prior to iDMT initiation (pre-index visit), 1 visit 
where iDMT agents were initiated (index visit), and > 1 visit within the 
24 months following iDMT initiation. All patients were followed for 
2 years even if they discontinued iDMT. Baseline demographics and 
clinical characteristics were collected at the pre-index and index visits. 
MS-related symptoms, relapse rates, iDMT treatment patterns (i.e., 
persistence, discontinuation, switching, and restarts), and reasons for 
non-persistence were tracked in the post-index visits at distinct time 
windows of 3, 6, 9, 12, 18, and 24 months. Descriptive statistics of 
iDMT treatment patterns, persistency survival curves, and persistent 
vs. non-persistent patient comparisons were generated.

RESULTS: Among eligible patients, 74% were female with a mean age 
of 41.7 years. The iDMT persistence rates were 91.3% at 3 months, 
85.3% at 6 months, 75.3% at 12 months, and 61% at 24 months. Over 
the 2 years of follow-up, 28% of patients on iDMT switched to another 
MS DMT, 8% discontinued, and 3% re-started the index iDMT. The 
main identified reasons for switching, discontinuation, and re-starts 
were moderate/severe adverse events (0-12 months: 5.3%; 0-24 
months: 7.3%), perceived lack of efficacy (0-12 months: 5.7%; 0-24 
months: 8.7%) and phobia about needles/self-injecting (0-12 months: 
2.7%; 0-24 months: 3.7%). Within 24 months post-index, 38% of 
iDMT patients experienced a relapse and 11% had changes in MRI 
lesion counts. 

CONCLUSIONS: In this real-world retrospective chart review, DMT 
persistence decreased over time. Over 24 months, 61% of patients 
were persistent on their initial iDMT. Understanding non-persistence 
and reasons for non-persistence such as tolerability, adverse events, 
and effectiveness at distinct time points may inform appropriate treat-
ment selection and management. 

SPONSORSHIP: This study was sponsored by Novartis.

G11Medical Resource Utilization and Expenditures by 
Disease-Modifying Treatment Adherence and Non-

adherence in Texas Medicaid Patients with Multiple Sclerosis
Richards K1, Ko J2, Yu T2, Nazareth T3, Lawson K1. 2409 University Ave, 
STOP A1930, Austin, TX 78712-1120; krichards@austin.utexas.edu;  
(512) 471-2819 
1University of Texas at Austin College of Pharmacy; 2Novartis; 3Mallinckrodt 
Pharmaceuticals

BACKGROUND: Disease-modifying therapies (DMTs) are effective 
in reducing relapses and slowing disability progression in relapsing 
forms of multiple sclerosis (MS). DMT adherence is associated with 
reduced hospitalizations and medical costs. Research indicates that 
adherence varies by DMT type in commercially insured MS patients; 
however, this has been insufficiently studied in Medicaid patients with 
MS. This study investigated DMT adherence and medical resource uti-
lization/expenditures in the Texas Medicaid MS population. 

OBJECTIVE: To (1) compare medical resource utilization and expen-
ditures between DMT adherent and non-adherent Texas Medicaid 
patients with MS and (2) compare medication adherence, medical 
resource utilization, and expenditures by DMT. 

METHODS: A retrospective analysis was conducted using 2010-2014 
Texas Medicaid medical and prescription claims data. The index date 
was the date of the first oral or self-injected DMT claim between 2010 
and 2013, and patients were followed for 12 months. Included patients 

G09 The Compounding Effect of Alzheimer’s Disease on the 
Costs of Medicare Beneficiaries with Comorbidities

Wang Z, Zhang Q, Miyasato G, Chiu G, Small D, Scaife J. 230 3rd Ave, 
Waltham, MA 02451; zwang@trinitypartners.com; (781) 577-6364 
Trinity Partners

BACKGROUND: Alzheimer’s Disease (AD) is a type of dementia that 
causes decline in memory, thinking and behavior. AD can have a pro-
found impact on a person’s ability to function and carry out normal 
daily activities. This analysis explored whether AD has a compound-
ing effect on a person’s ability to manage the other comorbid condi-
tions that become more prevalent in the later years of life.

OBJECTIVE: To measure the impact of AD on the cost of Medicare 
patients with various comorbidities and determine the extent to which 
AD exacerbates the economic condition.

METHODS: A case-control analysis of AD and non-AD patients was 
conducted using a random 5% sample of Medicare Fee-for-Service 
beneficiaries that were continuously enrolled from 2010-2013. Cases 
were AD patients observed reporting ICD-9 code 331.0 between 2010 
and 2013, while controls were those with no AD or AD-related demen-
tias reported during the same time period. Cases and controls were 
1:1 matched on sex and age group. Comorbidities were based on the 
diagnostic classification from the Charlson Comorbidity Index. Linear 
regressions with a gamma distribution and log link function were 
performed to estimate 2013 annual total patient cost both in the pres-
ence and absence of interactions between AD and each comorbidity. 
Adjusted cost differences between cases and controls were compared 
among those with and without each comorbidity.

RESULTS: 8,000 cases and 8,000 controls were identified with an 
average age of 83 and 31% male. 5 (out of 17) comorbidities showed 
significant (P < 0.05) interactions with AD: any malignancy, diabetes 
without complications, metastatic solid tumor, myocardial infarction 
(MI) and renal disease. MI had the largest interaction effect with AD, 
where the difference in case and control patients with MI was $38,996 
higher than the difference in case and control patients without MI. 
Similarly, AD increased the cost of patients with metastatic solid 
tumor by $20,097, diabetes without complications by $13,663, renal 
disease by $10,665 and any malignancy by $3,082.

CONCLUSIONS: The presence of AD exacerbates the cost of some 
other comorbid conditions. Declining cognitive ability likely impacts 
AD patients’ ability to manage their chronic illnesses and cope with 
serious additional diseases. To avoid the compounding effect of AD, 
providers supervising these patients should remain hypervigilant 
when treating and monitoring other comorbidities.

SPONSORSHIP: This research was conducted by Trinity Partners 
without external funding.

G10Extent of Treatment Persistence and Reasons for Loss 
of Persistence Among Multiple Sclerosis Patients on 

Injectable Disease-Modifying Therapies
Ko J1, Navaratnam P2, Nicholas J3, Ernst F4, Friedman H2, Herrera V1.  
1 Health Plaza, East Hanover, NJ 07936; john.ko@novartis.com;  
(201) 787-5292 
1Novartis; 2DataMed Solutions; 3OhioHealth Multiple Sclerosis Center; 
4Indegene TTM

BACKGROUND: This medical record abstraction study aims to better 
understand treatment persistence and the reasons for any identified 
lapse in persistence associated with injectable disease modifying 
therapy (iDMT; intra-muscular and sub-cutaneous beta-interferons 
INF-B-1a, INF-B-1b) or glatiramer acetate among U.S. patients newly 
diagnosed with relapsing-remitting multiple sclerosis (RRMS). 
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their DMT access issue. Of those who experienced past access diffi-
culties, 40% said they were at least partially responsible for resolving 
their DMT access problem. Some patients felt that the amount of time 
spent obtaining their DMT led to stress which may have triggered MS 
relapses. Schematic maps of interviewees’ DMT access experiences 
were created to illustrate the complexity of the system and to highlight 
barriers and facilitators of access to DMT medications.

CONCLUSIONS: Access barriers to DMT medications impact MS 
patients physically and financially; and may worsen medication adher-
ence and quality of life. Patients often serve as their own agents when 
navigating DMT access difficulties and obtaining MS medication. 
Healthcare stakeholders should take note of the patient experience 
with DMT access barriers in order to optimize the delivery of MS 
treatment and care. 

SPONSORSHIP: None.

G13 Real-World Persistence with Fingolimod  
for the Treatment of Multiple Sclerosis:  

A Systematic Review and Meta-analysis

Kantor D1, Johnson K2, Vieira M2, Signorovitch J3, Li N3, Gao W3, Koo V3, 
Duchesneau E3, Herrera V2. 4851 W Hillsboro Blvd, A-1, Coconut Creek, FL 
33073; dkantor@kantorneurology.com; (904) 687-7879 
1Kantor Neurology; 2Novartis; 3Analysis Group

BACKGROUND: Fingolimod (FTY) was the first oral disease-modify-
ing therapy approved for relapsing forms of multiple sclerosis (MS). 
A recently completed phase 4, randomized, open-label clinical trial 
found that 81.3% of MS patients remained on fingolimod treatment at 
1 year (the PREFERMS trial). 

OBJECTIVE: To systematically review reports of fingolimod persis-
tence across data sources and practice settings, and develop a consen-
sus estimate of the 1-year persistence rate in the real world.

METHODS: A systematic literature review was conducted by two 
reviewers working independently to identify observational studies 
reporting 1-year fingolimod persistence among adult patients with MS 
(sample size ≥ 50) published in English. Searched data sources included 
MEDLINE, EMBASE, and conference abstracts from major MS, neu-
rology, or health economic conferences between 2013 and 2015. A 
random-effects meta-analysis was performed to estimate a synthesized 
1-year persistence rate and to assess heterogeneity across studies.

RESULTS: Of 527 publications identified, 24 real-world studies 
reporting 1-year fingolimod persistence rates met the inclusion cri-
teria. These studies included patients from different data sources 
(e.g., administrative claims, electronic medical records, or registries), 
used different definitions of persistence (e.g., based on prescriptions 
refills, patient report, or prescription orders), and spanned multiple 
geographic regions, primarily in Europe and North America. Reported 
1-year fingolimod persistence rates ranged from a low of 69% to a high 
of 100%, and exhibited statistical evidence of heterogeneity (I^2 = 93% 
of the variability due to heterogeneity across studies). The consensus 
estimate of the 1-year persistence rate was 83% (95% confidence inter-
val: 80% to 86%).

CONCLUSIONS: Across heterogeneous study designs and patient 
populations found in real-world studies, the consensus fingolimod 
persistence over 1 year exceeded 80%. These findings were consistent 
with persistence rates identified in the recently completed clinical trial 
PREFERMS.

SPONSORSHIP: Analyses were supported by Novartis. 

had an MS diagnosis, were 18-63 years of age at index, and were 
continuously enrolled in Texas Medicaid during the follow-up period. 
DMT adherence was defined as the proportion of days covered (PDC) 
> 0.8. Mann-Whitney U/Kruskal-Wallis and Chi-square tests were 
used for continuous and categorical variables, respectively. Costs were 
adjusted to 2013 U.S. dollars.

RESULTS: A total of 617 MS patients met the study criteria; 54.9% 
were DMT adherent. Compared to their non-adherent counterparts, 
adherent patients spent significantly (P < 0.05) fewer days in the hos-
pital (1.6 vs. 2.5) and had fewer emergency department (ED) visits (0.4 
vs. 0.6). In addition, mean annual MS-related medical expenditures 
(not including DMT costs) were lower for adherent patients ($6,757 
vs. $7,214; P < 0.05). A greater proportion of patients was adherent to 
fingolimod (67.9%) compared to the other DMTs, with the lowest pro-
portion (44.3%) adherent to interferon beta-1b. Among DMT adherent 
patients, mean annual MS-related medical expenditures were lowest 
for those whose index drug was fingolimod ($5,467), followed by 
subcutaneous interferon beta-1a ($5,717), while highest expenditures 
were associated with dimethyl fumarate ($8,654). 

CONCLUSIONS: In the Texas Medicaid MS population, DMT adher-
ence is associated with lower medical expenditures. To optimize 
patient health benefits and use of resources, health care providers and 
decision-makers should be aware of adherence rates associated with 
DMT products, and actively monitor and encourage DMT adherence 
among MS patients.

SPONSORSHIP: This research was funded by Novartis.

G12 Disease-Modifying Therapy Access Issues and  
Their Impact on Multiple Sclerosis Patients:  

An Online Mixed Methods Study
Katic B1, Simacek K1, Moreton D1, Buechler N1, Varga S2, Ko J3. 160 Second 
St, Cambridge, MA 02142; bkatic@patientslikeme.com; (917) 882-8067 
1PatientsLikeMe; 2Thomas Jefferson University College of Population Health; 
3Novartis 

BACKGROUND: In the United States, multiple sclerosis (MS) patients 
often face difficulty accessing disease-modifying therapies (DMT) as a 
result of insurance, pharmacy or provider policies.

OBJECTIVE: To describe the occurrence of DMT access difficulties 
and delays, and to understand the clinical, humanistic, and economic 
impact access barriers may have on MS patients. 

METHODS: U.S.-based adult patients self-reporting MS were recruited 
from an online data-sharing health network, PatientsLikeMe. Patients 
were invited to complete a web-based survey if they reported a diag-
nosis of relapsing-remitting MS and were prescribed a DMT for MS. 
Summary statistics were used to enumerate DMT access difficulties by 
type and frequency. Follow-up phone interviews were conducted with 
ten respondents who reported MS relapse(s) during their DMT access 
issue. Key themes arising from interviews were qualitatively synthe-
sized to supplement survey findings. 

RESULTS: Of 947 patients who viewed the invitation, 584 patients 
participated in the survey (response rate: 62%). Survey completers 
(n = 507) were female (80%), White (90%), and on average, 49 years 
old. Nearly half (n = 233) were currently experiencing a DMT access 
issue or had experienced difficulty accessing a DMT in the past. The 
most frequently selected reasons for DMT access difficulties were 
insurance required authorizing documentation (39%) and high out 
of pocket costs (30%). Other reasons (20%) cited by respondents 
included administrative coordination problems between insurance 
companies, pharmacies, and clinician’s offices. About 40% of patients 
went without MS medication until they could access their prescribed 
DMT, and 33% reported experiencing at least one MS relapse during 
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(DMT) were authorized starting 10/7/2010. This double step edit policy 
was rescinded for all oral DMTs between 1/1/2014 and 2/6/2014.

OBJECTIVE: To compare the initiation rates of injectable, oral or any 
DMT while the double step edit policy was in place (ST), to the period 
after the policy was rescinded (no-ST), for MS patients with no history 
of DMT use in the prior 6 months.

METHODS: This retrospective cohort study compared DMT initiation 
rates between the ST and no-ST periods. Humana Medicare beneficia-
ries and commercially insured members with MS were identified in 
medical claims during the ST period (10/7/2010-1/1/2014) and no-ST 
period (2/6/2014-3/31/2015). The index date was the first observance of 
an MS diagnosis with no claims evidence of MS or any DMT use in the 
previous 6 months. DMT initiation was assessed in the 6 months post-
index. Rates of injectable, oral or any DMT initiation were calculated in 
the ST and no-ST periods and compared using chi-square tests. 

RESULTS: Of the qualifying MS patients, 3,829 and 1,670 were iden-
tified during the ST and no-ST periods, respectively. Both cohorts 
were similar in mean age (58.0 + 14) and the majority were females 
(72.8%). During the ST period, 22.0% of patients initiated any DMT 
compared to 27.1% in the no-ST period (P = 0.0002). Of those who 
initiated treatment, 18.8% of patients initiated treatment with inject-
able DMTs during the ST period and 17.7% during the no-ST period 
(P = 0.3277). Oral DMTs were initiated by significantly fewer patients 
during the ST period as compared to the no-ST period (7.8% versus 
12.8%, P < 0.0001). 

CONCLUSIONS: After the double step edit policy was rescinded, more 
MS patients initiated oral DMTs as well as any DMT. However, there 
was no association between the step edit policies and initiation of 
injectable DMTs. Future studies should evaluate delays in treatment, 
potential undertreatment, outcomes, and health care resource utiliza-
tion associated with step therapy for oral DMTs. 

SPONSORSHIP: This work was sponsored by Novartis.

G16Imagining a World Without Disease-Modifying Therapies: 
Advancements in Outcomes for Patients with Multiple 

Sclerosis Between 1993 and 2016
Kantor D1, Shafrin J2, Michalopoulos S2, Fuhr J3, Ko J4, Herrera V4, 
Goldman D5. 11100 Santa Monica Blvd, Ste 500, Los Angeles, CA 90025; 
jason.shafrin@precisionhealtheconomics.com; (310) 984-7705 
1Kantor Neurology; 2Precision Health Economics; 3Widner University; 
4Novartis; 5University of Southern California

BACKGROUND: Approximately 340,000 patients in the U.S. have 
relapsing forms of multiple sclerosis (RMS). Since the first disease-
modifying therapy (DMT) was introduced in 1993, continued inno-
vation has provided several new treatment options, which have 
improved overall quality of life and prognosis for RMS patients.

OBJECTIVE: To model the effect that DMTs have had on RMS patient 
outcomes.

METHODS: An epidemiological model was developed for U.S. RMS 
patients. Baseline DMT efficacy by molecule, relative risks of annual 
relapse rate (RR) and confirmed disability progression (CDP) were 
derived via network meta-analysis of randomized controlled trials. 
Three treatment scenarios were compared against the state of the 
world prior to 1993 (i.e., no DMT treatment available). These scenarios 
assumed patients were alternatively treated using treatments newly 
available between 1993 and 2003 (BRACE DMTs), or treatments  
newly available between 2004-2016 (non-BRACE DMTs). BRACE 
DMTs included glatiramer acetate and interferons; and non- 
BRACE DMTs included alemtuzumab, dimethyl fumarate, fingolimod, 
natalizumab, and teriflunomide. The third scenario measured annual 

G14First-Line Selection of Treatment for Multiple Sclerosis  
in a Medicaid Population

Cully A, Holeman A, Sheen J, Brink D, Williams A. 3020 Straight Rd, 
Fredonia, NY 14063; amy.cully@xerox.com; (716) 572-5734 
Xerox State Healthcare

BACKGROUND: National multiple sclerosis (MS) treatment guidelines 
do not include treatment recommendations with newer therapies that 
were introduced beginning in 2010. This study was designed to evalu-
ate what medications are utilized as first-line treatment for MS. 

OBJECTIVE: To determine what specific disease-modifying medica-
tion is used as first-line therapy in treatment-naïve patients with MS.

METHODS: Pharmacy and medical claims from 1/1/13-5/31/16 were 
analyzed to identify members with either a diagnosis (ICD-9 code 
340 and/or ICD-10 code G35) of or pharmaceutical therapy for MS. 
Pharmaceutical therapy included dimethyl fumarate, fingolimod, glat-
iramer, interferon beta-1a, interferon beta-1b, peginterferon beta-1a, 
and teriflunomide. Dimethyl fumarate, fingolimod, glatiramer 40 mg,  
peginterferon beta-1a, and teriflunomide were considered as non-
preferred or restricted agents on the preferred drug list (PDL) during 
the time studied. Patients with disease-modifying therapy for MS in 
2013 were excluded as already having treatment. Pharmacy claims of 
the remaining members were then examined to determine the first-
line medication used for treatment of MS.

RESULTS: A total of 294 patients with MS who were naïve to treatment 
as of 1/1/2014 were identified. Glatiramer was the leading first-line 
medication used in this population at 116 members, followed by inter-
feron beta-1a at 83 members. Even with a non-preferred status, glat-
iramer 40 mg was selected as first-line therapy nearly as often as the 
preferred glatiramer 20 mg product (57 vs. 59 members, respectively). 
The primary newer therapy, fingolimod, was the third-leading medica-
tion used overall as first-line therapy in this analysis, at 35 members.

CONCLUSIONS: The data revealed that the leading medication used as 
first-line therapy in this study for treatment-naïve patients diagnosed 
with MS is glatiramer, an older, injectable dosage form. The leading 
newer oral dosage form, fingolimod, placed third in the overall analy-
sis of first-line treatment selections. Even with the introduction of 
more convenient oral medications to the market, Medicaid members 
in this analysis were treated with older, injectable medications as first-
line therapy for MS. Older injectable medications still lead the market 
as the preferred first treatment for MS. Future pharmaceutical consid-
erations include oral treatments that can compete with the injectable 
formulations for first-line treatment of MS.

SPONSORSHIP: This research was funded internally by Xerox State 
Healthcare. 

G15 The Impact of Step Therapy on Oral  
Disease-Modifying Treatment Initiation  

Rates for Patients with Multiple Sclerosis
Kantor D1, Ko J2, Antol D3, Casebeer A3, Stemkowski S3, Cave J2, Herrera V2. 
6 Fairfield Blvd, Ste 11, Ponte Vedra Beach, FL 32082;  
dkantor.md@gmail.com; (904) 834-3007 
1Kantor Neurology; 2Novartis; 3Comprehensive Health Insights

BACKGROUND: Step therapy and other formulary restrictions are 
intended to decrease utilization of the targeted medications, promote 
evidence-based treatment and contain health care cost. However, some 
stakeholders have criticized these policies for delaying access to treat-
ment. Humana, a nationwide health insurance provider, required mul-
tiple sclerosis (MS) patients to have had previous treatment, intolerance 
to, or a contraindication for, interferon beta 1-a/interferon beta 1-b and 
glatiramer acetate injections before oral disease modifying therapies 
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(29.5% vs. 19.8% in high adherence group; P = 0.001); however, the 
remaining bivariate analyses showed no statistically significant dif-
ferences. The data were further delineated to elucidate if relationships 
could be uncovered with different adherence categories. Patients previ-
ously categorized as low adherers were re-categorized as either moder-
ate (MMAS-4 = 1-2) or low (MMAS-4 = 3-4) adherers. A significantly 
lower proportion of (newly defined) low adherers reported their doctor 
as a source of information about MS treatment (73.1%) compared with 
moderate adherers (86.7%) and high adherers (84.1%; P < 0.05).

CONCLUSIONS: Patients with MS utilize a variety of sources to obtain 
information about treatments for MS.

SPONSORSHIP: EMD Serono.

G18 Pregnancy Outcomes in Women with Multiple Sclerosis: 
A U.S. Retrospective Claims Database Analysis

Houtchens M1, Edwards N2, Aggarwal J3, Phillips A4. One Technology Place, 
Rockland, MA 02370; amy.phillips@emdserono.com; (781) 492-7409 
1Brigham and Women’s Hospital, Harvard Medical School; 2Health Services 
Consulting; 3Boston Health Economics; 4EMD Serono

BACKGROUND: Multiple sclerosis (MS) is three times more common in 
women, and the clinical onset often occurs during childbearing years. 
Data from large observational studies can be used to assess outcomes 
and support decision making in women with MS of childbearing age.

OBJECTIVE: To evaluate pregnancy outcomes of women with MS 
using a large U.S. healthcare administrative claims database.

METHODS: This was a retrospective analysis of women with MS (ICD-
9-CM code: 340.xx) aged 18-65 years with a pregnancy-related claim 
(diagnosis or procedure code) and 1-year continuous eligibility pre 
and post-pregnancy claim. Data were from the IMS Health Real World 
Data Adjudicated Claims U.S. database from 1/1/2006 to 6/30/2015. 
Pregnancy outcomes evaluated included: indication of a live birth; 
complications during pregnancy, labor and delivery, and the puerpe-
rium period; ectopic/molar pregnancies; and other abortive outcomes.

RESULTS: Of 205,466 women with MS, 10,630 had a pregnancy claim 
and 5,022 had 1 year of continuous eligibility pre- and postclaim. The 
mean (standard deviation [SD]) age of women with a pregnancy claim 
who met the eligibility criteria was 34.3 (8.1) years. Most patients had 
commercial health insurance (98.1%) and were from the Northeast 
(32.2%), Midwest (29.9%), or South regions (29.2%) of the U.S. The 
mean (SD) Charlson Comorbidity Index score was 0.35 (0.89) pre- 
and 0.34 (0.87) post-pregnancy claim. Common comorbidities were: 
gastrointestinal disorders, 17.6%; depression, 14.4%; thyroid disease, 
14.1%; hypertension, 13.5%; anxiety, 12.3%; and hyperlipidemia, 
10.5%. Over half of the women had a live birth (n = 2,867; 57.1%). 
The proportions of women with claims for complications during 
pregnancy were: diabetes/abnormal glucose test, 12.0%; infection, 
8.5%;mental health disorders, 5.0%; hyperemesis gravidarum/vom-
iting, 5.2%; thyroid disease, 4.2%; preeclampsia/eclampsia, 4.2%; 
and placental problems, 4.0%. The proportions with claims during 
labor and delivery were: malposition/disproportion, 31.9%; forceps or 
C-section, 8.5%; and hemorrhage, 8.0%. The proportion with claims 
for ectopic/molar pregnancy was 13.0%, and for other pregnancy with 
abortive outcomes was 14.7%.

CONCLUSIONS: Administrative claims data, although not collected for 
research purposes, can provide valuable information about pregnancy 
outcomes among large numbers of women with MS treated in a variety 
of practice settings.

SPONSORSHIP: EMD Serono.

RR and CDP under current treatment patterns based on 2016 IMS 
market share data. We conducted a sensitivity analysis using various 
estimates of baseline relapse risk from the literature.

RESULTS: Among all patients with RMS in the U.S., annual RR 
without DMT-treatment was 1.27. The introduction of BRACE DMTs 
had the potential to decrease annual relapses by 27.0% relative to no 
DMT treatment; the introduction of novel non-BRACE DMTs had the 
potential to decrease annual relapses by 47.8% reduction relative to 
no DMT treatment. In 2016, 33.0% of RMS patients received no DMT, 
39.7% received BRACE DMTs, and 27.3% received non-BRACE DMTs. 
Expected annual RR under current practice patterns was 23.8% lower 
than treatment without no DMT treatment. When comparing CDP 
scenarios in the U.S., DMTs also had the potential to reduce CDP ver-
sus no treatment (BRACE 16.3% reduction; non-BRACE, 24.6%; and 
2016 current practice, 13.2%).

CONCLUSIONS: Over the 23 years since the first DMT was available, 
RMS patients and society have reaped the benefits of a world with 
DMTs including the ability to decrease relapse rates by nearly half and 
decelerate confirmed disability progression. However, the opportunity 
exists today for further optimization of treating more RMS patients 
with approved newer, higher efficacy agents.

SPONSORSHIP: This research was sponsored by Novartis.

G17Patient-Physician Discussions and Sources of Treatment 
Information Among Patients with Multiple Sclerosis and 

the Influence of These Factors on Adherence to Disease-Modifying 
Drug Treatment
Mayer L1, Smrtka J2, Gupta S3, Phillips A4. 16040 Park Valley Dr, B-100, 
Round Rock, TX 78681; lorimayerdnp@gmail.com; (512) 218-1222 ext 205 
1Central Texas Neurology Consultants; 2University of Miami Multiple 
Sclerosis Center of Excellence and UHealth at Boca Raton; 3Kantar Health; 
4EMD Serono

BACKGROUND: Patient engagement is particularly important in 
chronic illnesses such as multiple sclerosis (MS), as patients continu-
ally face decisions relating to treatment, interventions, and services 
available.

OBJECTIVE: To evaluate discussions with healthcare providers and 
sources of treatment information among patients with MS and the 
influence of these factors on adherence to disease-modifying drug 
(DMD) treatment.

METHODS: Patients with MS (n = 1,112) currently being treated with 
a self-injectable or oral DMD from the U.S. National Health and 
Wellness Survey or Lightspeed Research panel and its affiliates com-
pleted an internet survey between April and October 2015. Questions 
about demographics, disease severity, symptoms, treatments, health 
behaviors, comorbidities, patient–physician discussions, and source of 
DMD information were included. Adherence was evaluated using the 
4-item Morisky Medication Adherence Scale (MMAS-4). 

RESULTS: Of 805 survey respondents meeting study criteria, 429 
reported high adherence (MMAS-4 = 0) and 376 reported low adher-
ence (MMAS-4 = 1-4). Most patients reported having discussions 
related to the importance of staying on treatment (64.2% discussed in 
detail and 27.3% somewhat) and taking the treatment as prescribed 
(64.1% in detail and 26.3% somewhat) with their physician. The top 
three sources of information about treatment were a doctor (84.2%), 
MS organization websites (43.4%), and general websites such as 
WebMD (36.2%). Other common sources were online communities/
blogs (24.4%), drug manufacturer websites (23.6%), support groups 
(19.3%), pharmaceutical company advertisements (18.5%), media 
(newspapers, magazines, TV; 16.3%), and family or friends (13.9%). 
Online communities/blog use was higher in the low adherence group 
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OBJECTIVE: To assess the patient-reported satisfaction among patients 
who have completed their FDO as part of the GILENYA@Home program.

METHODS: The survey period included in this study was between 
October 2014 through May 2016. It was administered to all patients at 
the end of the FDO under the GILENYA@Home program. The survey 
comprised twelve questions, covering four main areas of patient sat-
isfaction: appointment scheduling, physician & medical assistant @
Home team, personal satisfaction and overall satisfaction. The patients 
answered the survey using a five-point Likert scale, ranging their 
experience from “Poor” to “Very Good.” 

RESULTS: From October 2014 to May 2016, 2,951 patients completed 
their FDO period using the GILENYA@Home program. Out of 2,951 
patients, 1,067 patients returned the survey, accounting for a 37% 
response rate. The highest patient satisfaction scores were noted with 
the physicians and medical assistants in the program team (ranging 
from 86.6%-95.5% across different questions) and personal satisfac-
tion (ranging from 89.2%-92.3% across different questions). The 
team’s response to patients’ concerns/complaints was ranked the 
highest among the personal satisfaction category. The lowest satisfac-
tion score was with the ease of scheduling appointments (ranging 
from 71.1%-77.6%). Overall satisfaction was “Very Good” for 91.4% 
of patients. 

CONCLUSIONS: The survey results demonstrate high patient satisfac-
tion with the GILENYA@Home program experience. The at home 
FDO option provides patients covered by commercial insurance a con-
venient option to initiate fingolimod under the supervision of a medi-
cal professional in their own homes, which would help ease patient 
burden, especially for patients who are unable to travel to the clinic.

SPONSORSHIP: This study was sponsored by Novartis.

G24Hospital Readmissions in Epilepsy:  
A Statewide Study

Singh G1, Mithal A2, Lingala B1, Sehgal A2, Mithal A2. 175 Eleanor Dr, 
Woodside, CA 94062; gsingh@stanford.edu; (650) 530-0020 
1Stanford University; 2ICORE

BACKGROUND: Epilepsy is a common neurological condition, affect-
ing nearly 1% of U.S. population. Nearly one third of epilepsy patients 
are unable to maintain a seizure-free state which may cause them 
to seek medical attention multiple times. Hospital re-admissions 
are often an indicator of quality of follow-up care and education the 
patients receive upon discharge, but there is little data on hospital re-
admissions in epilepsy.

OBJECTIVE: To study hospital readmissions in patients 18 years 
and older with a primary diagnosis of epilepsy (ICD-9 code 345 and 
780.39) at in the State of California.

METHODS: We examined patients 18 years and older who were re-
admitted to the hospital with primary diagnosis of epilepsy (ICD-9 
code 345 and 780.39) in California following an initial index admis-
sion with epilepsy, using the California State Inpatient Database 
(2005-11; SID). The California SID contains information on all hos-
pitalizations from all non-federal acute care hospitals in the State of 
California. Hospitalizations that did not result in death, discharge 
against medical advice or transfer to the hospital were chosen as index 
stays. Readmission was calculated as the first subsequent unscheduled 
hospital admission (with a primary diagnosis of epilepsy) within 30, 
60 and 90 days following an index stay.

RESULTS: There were 160,249 hospitalizations for primary diagnosis 
of epilepsy in California from January 2005-December 2011. Of these, 
101,862 hospitalizations qualified as index hospitalizations from 
January 2005-November 2011. Readmission rates in the next 30, 60 

G19 A U.S. Administrative Claims Database Analysis of the Trends 
in Pregnancy Rates in Women with Multiple Sclerosis

Houtchens M1, Edwards N2, Stern K3, Phillips A4. 1 Brookline Pl, #25, 
Brookline, MA 02445; mhoutchens@bwh.harvard.edu; (617) 525-6550 
1Brigham and Women’s Hospital, Harvard Medical School; 2Health Services 
Consulting; 3Boston Health Economics; 4EMD Serono

BACKGROUND: Multiple sclerosis (MS) is more commonly diagnosed 
in women of childbearing age than in any other group. Data regarding 
the rate of pregnancy in women with MS and how pregnancy rates 
have changed over time are lacking.

OBJECTIVE: To evaluate the rate of pregnancy in women with MS 
from 2006 to 2014, and to determine how these trends varied with 
age, region, and payer type.

METHODS: A retrospective analysis of women with MS (ICD-9-CM 
code: 340.xx) from the IMS Health Real World Data Adjudicated 
Claims U.S. database was conducted. Pregnancy rates were assessed 
by year (2006-2014), age, region, and payer type. Baseline demo-
graphic and clinical characteristics were evaluated for women with 
MS with and without a pregnancy-related claim (diagnosis code or 
procedure) in the dataset for each year of available data.

RESULTS: The number of women with MS included in the annual 
study cohorts from 2006 to 2014 ranged from 39,801 to 59,622. The 
mean age of women with MS and a pregnancy-related claim ranged 
from 32.23 to 32.95 years, whereas the mean age of all women with 
MS ranged from 45.33 to 46.58 years. The proportion of women with 
MS who had a pregnancy-related claim fluctuated between 2.40% 
and 2.55% between 2006 and 2011, declined to 2.48% in 2012, and 
increased to 2.57% in 2014. The proportion of women with MS with a 
pregnancy-related claim was highest for those aged 25-29 years (range: 
11.64-13.62%) and 30-34 years (9.66-11.77%), living in the Northeast 
(2.41-2.79%), and with Medicaid health insurance (2.64-6.76%).

CONCLUSIONS: A numerical increase in pregnancy rates was observed 
in this U.S. population of women with MS from 2006 to 2014. This is 
in contrast to pregnancy rates for all women in the U.S., which have 
steadily declined since 1990. This may reflect a change in perceptions 
regarding pregnancy risks in this patient population. More women 
with MS in the Northeast, aged 25-29 and 30-34 years, and with 
Medicaid health insurance had a pregnancy-related claim.

SPONSORSHIP: EMD Serono.

G20 Assessing Patient Satisfaction of a Program Designed  
to Facilitate Fingolimod Initiation

Nicholas J1, Varga S2, Ma K3, Weiss J4, Brown B4, Ko J4. 3535 Olentangy 
River Rd, Columbus, OH 43214; jacqueline.nicholas@ohiohealth.com;  
(412) 862-9495 
1OhioHealth Multiple Sclerosis Center; 2Jefferson College of Population 
Health; 3Ernest Mario School of Pharmacy, Rutgers University; 4Novartis 

BACKGROUND: Fingolimod (GILENYA), an oral disease modifying 
therapy, is used to treat relapsing forms of multiple sclerosis (MS). 
Initiation of fingolimod requires a first dose observation (FDO), which 
includes ≥6 hours observation by a clinician during a patient’s intake 
of fingolimod to ensure that potential cardiovascular events are moni-
tored and appropriately treated. The GILENYA@Home program was 
developed to facilitate the initiation of fingolimod (i.e., FDO moni-
toring and baseline assessment) for commercially covered insurance 
patients. The GILENYA@Home program was introduced to provide 
an initiation assessment option at no additional cost to the patient that 
would allow them to take their first dose of fingolimod in their own 
homes under the supervision of a medical professional.
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G31Real-World Analysis of Health Plan Claims Data to 
Compare Differences in Healthcare Utilization and Cost in 

Patients Suffering from Cluster Headaches Versus Patients Without 
Headache-Related Conditions
Polson M, Lord T, Evangelatos T. 130 Bellevue Ave, Ste 201, Newport,  
RI 02840; mpolson@magellanhealth.com; (401) 344-1000 
Magellan Rx Management

BACKGROUND: According to the WHO, headache disorders are under-
appreciated by many health systems and have substantial impact on 
quality of life. However, the true correlation between headache condi-
tions and increased total healthcare utilization is not well understood. 

OBJECTIVE: To assess differences in healthcare utilization and total 
cost in patients suffering from cluster headaches (CH) compared with 
patients without headache-related conditions.

METHODS: Medical and pharmacy claims data from 4 regional health 
plans was used to evaluate differences in healthcare utilization and 
cost in patients with a CH diagnosis (chronic, episodic, or unspecified) 
compared to a control group of patients without a headache-related 
condition. Qualifying patients were > 18 years old and continuously 
eligible for three consecutive years during the study period (1/1/2009-
12/31/2015). The first date with a diagnosis of CH was considered the 
index date and the subsequent three years of claims data was used for 
this retrospective analysis. The CH cohort was matched with controls 
using a 1:1 propensity score match. Differences between cohorts (CH 
vs. control) were assessed via t-test or Fisher’s Exact Test as appropriate.

RESULTS: A total of 4,174 patients with CH met study criteria and 
were matched 1:1 with controls (gender: 48% male; mean age: 47; 
comorbidity index: 0.30). Mean medical costs per patient in the CH 
cohort for the 3-year measurement period were 155% higher than the 
control group ($25,805 vs. $10,140, respectively). Unique encounters 
and cost per patient by medical service type for the CH cohort com-
pared to the control group were as follows: emergency department: 
2,151 ($1,986) vs. 962 ($1,268); hospital inpatient: 900 ($7,312) vs. 
253 ($8,528); hospital outpatient: 3,422 ($12,459) vs. 2,141 ($7,644); 
physician office: 4,113 ($7,379) vs. 4,089 ($3,672); home infusion / 
specialty Rx: 817 ($4,977) vs. 427 ($1,730). Visit counts per patient 
were significantly higher for cluster headache patients in all categories. 
Mean pharmacy costs per patient were 111% (P< 0.0001) higher in the 
CH cohort ($9,197 vs. $4,368) with these patients 2.3 times as likely 
to fill a prescription for an opioid.

CONCLUSIONS: This analysis shows that CH patients utilize health-
care resources at a significantly higher rate and cost the healthcare sys-
tem significantly more than similar patients without headache-related 
conditions. There is an unmet need for new treatment modalities in 
this patient population to improve outcomes and contain cost.

SPONSORSHIP: Research was sponsored by electroCore.

G32 A Real-World Claims Analysis of Glioblastoma  
Treatment Patterns by Lines of Therapy

Norden A1, You M2, Dastani H2, Korytowsky B2, Singh P2. 450 Brookline Ave,  
Boston, MA 02215; anorden@partners.org; (617) 632-2166 
1Dana-Farber Cancer Institute; 2Bristol-Myers Squibb

BACKGROUND: Glioblastoma (GBM) patients have a poor prognosis 
and rarely survive longer than 2 years after being diagnosed. Despite 
continued attempts in drug discovery, few therapies have been suc-
cessful in demonstrating survival benefit. Real-world treatment of 
patients with GBM is not well characterized, especially for patients 
with recurrent disease.

OBJECTIVE: To describe treatment patterns specifically focused on 
recurrent disease in patients being treated for GBM.

and 90 days were 4.6%, 7.3% and 9.4%. Readmissions were highest in 
18-44 years age group at 5.8%, 8.7%, and 10.9%, in Native Americans 
(9.2%, 9.3%, 13.1%) and African-Americans (6.6%, 11.0%, 13.9%) and 
lowest in the white population. Patients insured by Medicaid patients had 
higher readmission rates (6.5%, 10.5%, 13.4%) as compared to Medicare 
(4.2%, 6.7% and 8.8%) and private insurance (3.5%, 5.3%, 6.7%). Case 
fatality rates were 1.14%,1.7% and 2.2% at 30, 60 and 90 days.

CONCLUSIONS: Readmission rates for epilepsy after hospitalization 
for primary diagnosis of epilepsy are highest in 18-44 years age group, 
Native Americans, and African-Americans. An emphasis on better 
follow-up care and disease management after hospitalization is needed 
to reduce the health care disparity in these populations.

SPONSORSHIP: This study was supported by a research grant from 
Acorda Therapeutics.

G27The Health Care Cost of Primary Headache and 
Associated Comorbidities

Valko M1, Alas V1, Strickland I2, Staats P3, Errico J2. 150 Allen Rd, Ste 201, 
Basking Ridge, NJ 07920; mind185@yahoo.com; (973) 355-6687 
1GNS Healthcare; 2electroCore; 3John Hopkins University

BACKGROUND: Primary headache is a common neurological con-
dition. Studies have shown that a variety of additional functional 
disorders commonly present in patients diagnosed with a primary 
headache condition. As a result, headache patients utilize a seemingly 
disproportionate amount of healthcare resource. 

OBJECTIVE: To calculate the prevalence and mean annual health care 
cost of patients diagnosed with primary headache conditions. In addi-
tion, we wanted to understand the impact that associated comorbidi-
ties have on these costs.

METHODS: Data queries were performed on 20,730,344 adult patients 
(18-65 years) in the Truven Health MarketScan Commercial and 
Medicare Supplemental Databases, recorded in the year 2011. The 
prevalence and total healthcare costs for patients diagnosed with a 
primary headache condition or one of the following functional disor-
ders; asthma/allergy, psychiatric disorders, gastric motility disorders, 
tinnitus, sleep disorders and wide-spread chronic pain disorders, were 
calculated. Furthermore, analysis was conducted to calculate the prev-
alence and cost of patients diagnosed with headache plus functional 
comorbidity. The headache cohort was matched to healthy controls 
without any functional disorders using age, gender, and region. 

RESULTS: 905,590 (4.4%) patients have a primary diagnosis of head-
ache. These patients have a significantly higher annual healthcare cost 
compared to controls ($12,621.73 vs. $2,373.66; P < 0.0001). Within 
these patients, 359,064 (39.6%) have no additional functional disor-
ders diagnosed. A total of 226,514 (25%) patients have at least two or 
more functional disorders diagnosed alongside their headache, result-
ing in mean annual healthcare costs of $24,388. Average yearly costs 
incrementally increased with each additional comorbid functional dis-
order, with each value being significantly more than matched control 
groups (P < 0.0001). 

CONCLUSIONS: This analysis demonstrates the remarkable economic 
impact attributed to primary headache conditions. Patients with pri-
mary headache and associated comorbid functional disorders have 
significantly higher medical costs than the average patient population. 
With the additional consideration of lost work days and decreased 
quality of life, the potential economic impact can be explosive. The 
results of this analysis further supports the important emphasis for 
a proper treatment strategy for primary headache and the commonly 
associated comorbid functional disorders.

SPONSORSHIP: This study was funded by electroCore.
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RESULTS: A total of 314 CLB-treated patients with probable LGS and 
a minimum of 12-months follow-up post-CLB initiation were identi-
fied. Compared with the 12-month pre-CLB period, patients had 
significantly fewer seizure-related hospitalizations (P= 0.008), emer-
gency room visits (P< 0.001), and neurologist visits (P = 0.011) in the 
12 months post-CLB initiation. Seizure-related total costs increased 
following CLB initiation ($33,298 pre-CLB vs. $35,083 post-CLB; 
P = 0.029), but were largely offset by reduced total seizure-related med-
ical costs ($23,740 vs. $19,958; P = 0.004). All-cause total costs also 
increased following CLB initiation ($73,319 vs. $81,398; P < 0.001), but 
all-cause total medical costs did not increase significantly ($57,090 vs. 
$59,292; P = 0.411). Based on pre-CLB initiation cost trends, extrapo-
lated results suggest that greater projected all-cause ($115,667) and 
seizure-related ($56,625) total costs (reflecting increases of $34,269 
and $21,542, respectively) might have been observed had patients not 
initiated clobazam.

CONCLUSIONS: Among patients with probable LGS, seizure-related 
HCRU was reduced following CLB initiation compared with an analo-
gous period before CLB initiation. While seizure-related and all-cause 
total costs increased following CLB initiation, extrapolated data sug-
gest that patients might have accrued greater healthcare costs in the 
absence of CLB treatment. 

SPONSORSHIP: Funded by Lundbeck.

H00-H95 Diseases of the Eye and Adnexa
 (e.g., Macular Degeneration) 

H01Post-tympanostomy Tube Placement Emergency 
Department Visits Among Medicaid-Enrolled and 

Commercially Insured Pediatric Populations
Tam I1, Candrilli S2, Moss J3. 463 Accacia St, Daly City, CA 94014;  
itam@otonomy.com; (415) 349-1320 
1Otonomy; 2RTI Health Solutions; 3Charlotte Eye, Ear, Nose, and Throat 
Associates

BACKGROUND: Tympanostomy tube (TT) placement is the most 
common ambulatory surgery performed on children in the U.S. Tube 
otorrhea is a common post-surgical sequelae requiring physician 
follow-up. However, it is known that some patients seek care in the 
emergency department (ED) rather than the physician office, signifi-
cantly increasing the cost of care.

OBJECTIVE: To evaluate rates of post-TT ED visits among Medicaid-
enrolled and commercially insured pediatric populations.

METHODS: Medical and pharmacy insurance claims data from the 
Truven MarketScan 11-State Medicaid and Commercial Claims and 
Encounters databases were used. Patients ≤ 17 years old undergoing 
TT placement between 1/1/10 and 12/31/13 were selected for inclu-
sion. The main endpoint was ED encounters within 30 days post-TT 
placement, all-cause and with a primary diagnosis code for otorrhea 
and other ear-related indications. 

RESULTS: 128,472 Medicaid-enrolled and 240,375 commercially 
insured patients met all study inclusion criteria. Within 30 days fol-
lowing tube placement, the rate of all-cause ED visits was twice as 
high in the Medicaid-enrolled when compared to the commercially 
insured population (8.0% vs. 3.9%, P < 0.0001). Otorrhea-related and 
ear-related ED visits were more than twice as high in Medicaid vs. 
commercial patients (P < 0.0001).

CONCLUSIONS: The rate of ED visits within 30 days following tube 
placement was significantly greater among Medicaid-enrolled pediat-
ric patients than those with commercial insurance, regardless of cause 
for ED admission. Providers should consider these findings when 

METHODS: This U.S.-based retrospective cohort study used commer-
cial administrative healthcare claims data (Truven Health MarketScan) 
of patients with GBM. Patients included were ≥ 18 years; had a diag-
nosis of malignant brain cancer (ICD-9-CM 191.xx) between January 
2010 and September 2015; had brain-related surgery 90 days before 
or after diagnosis, received temozolomide (TMZ), radiation, or both 
within 90 days of diagnosis, and were continuously enrolled for 6 
months prior to the index date defined as date of diagnosis. 

RESULTS: 3,021 patients were identified with an average follow up 
time of 490 days. Of those identified, 990 (33%) patients received sec-
ond-line (2L) therapy. Of those receiving 2L, the mean age was 52 and 
60% were male. The majority 859/990 (87%) of patients were treated 
with TMZ + radiation in the first-line (1L) setting, while a minority 
117/990 (12%) of patients were treated with radiation alone, and even 
fewer 13/990 (1%) with TMZ monotherapy. Overall, the most common 
treatments in 2L included bevacizumab (BEV) monotherapy (37%), 
BEV combination (31%), TMZ monotherapy (17%) and chemotherapy 
(15%). The most commonly used BEV combination was BEV + irino-
tecan (25%) followed by BEV + lomustine (14%) The most commonly 
used chemotherapy regimens included lomustine monotherapy (32%) 
or combination (17%). Nearly three-quarters of patients who received 
TMZ + radiation in 1L received BEV (40% monotherapy; 34% BEV 
combination) in 2L, whereas 37% of patients who received radia-
tion alone in 1L received BEV (24% monotherapy; 13% combination 
therapy) in 2L. Among patients who received TMZ with or without 
radiation in 1L, 15% also received TMZ monotherapy in 2L. 

CONCLUSIONS: This large real-world evaluation of treatments in 
patients with GBM demonstrates that few agents are used routinely. 
TMZ is most often used in 1L, whereas BEV is often used 2L. The 
limited treatment options and poor outcomes in GBM demonstrate 
the importance of identifying innovative therapies for this patient 
population.

SPONSORSHIP: Funding provided by Bristol-Myers Squibb. 

G33Healthcare Resource Utilization and Projected Long-Term 
Cost Savings Following Clobazam Initiation in Patients 

with Lennox-Gastaut Syndrome

Stern J1, Ogbonnaya A2, Lokhandwala T2, Landsman-Blumberg P2, Duhig A2, 
Hantrakul A3, Kymes S3, François C3. 300 Medical Plaza Driveway,  
Los Angeles, CA 90095; jstern@mednet.ucla.edu; (310) 794-1195 
1University of California, Los Angeles; 2Xcenda, Scientific Consulting; 
3Lundbeck

BACKGROUND: Since FDA approval in 2011, clobazam (CLB) has been 
used as an adjunctive treatment for patients with Lennox-Gastaut syn-
drome (LGS) ≥ 2 years of age.

OBJECTIVE: To determine healthcare resource utilization (HCRU) and 
all-cause and seizure-related total costs among CLB-treated patients 
with probable LGS pre- and post-CLB initiation, and to assess pro-
jected costs had patients not initiated CLB treatment.

METHODS: De-identified data from MarketScan Medicare Supplemental 
and Commercial databases (10/1/2010 through 3/31/2014) were used 
to identify patients with probable LGS who initiated CLB following the 
first claim suggestive of LGS. All-cause and seizure-related HCRU and 
total costs in the 12 months pre-CLB initiation were compared with 
all-cause and seizure-related HCRU and total costs in the 12 months 
post-CLB initiation. Simple linear regression analyses were performed 
to determine potential costs over the 12-month treatment period had 
patients not initiated CLB; all-cause and seizure-related total costs 
were dependent variables and month was the independent variable. 
Slope and intercept were used to extrapolate potential costs.
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OBJECTIVE: To check for the association of the angiotensin-convert-
ing enzyme insertion-deletion (ACE I/D) polymorphism with develop-
ment of hypertension among Saudi subjects from Al Kharj.

METHODS: This work included 120 subjects, 72 having hypertension 
and 48 normal controls. Their age mean ± SD was 42.20 ± 10.89 and 
48.48 ± 11.04 years respectively. Their DNA was analyzed for polymor-
phisms of ACE; I/D genes using real-time PCR.

RESULTS: The frequency of ID and DD genotype was significantly 
higher in hypertensive patients group and in (P < 0.001), compared 
to the healthy control group, Similarly, the D allele frequency was 
also higher in these HTN group comparing to the control group. The 
genotypic and allelic distributions among the subjects were analyzed. 
In Saudi subjects, the genotypic frequencies of ACE gene for II, ID and 
DD were 57.3%, 37.5% and 4.2%, respectively, in Group 1 (control) 
whereas in Group 2 (HTN) 38.9%, 50.00% and 11.1% (P = 0.028) were 
observed, respectively.

CONCLUSIONS: The results suggest that the ACE I/D polymorphism 
may contribute to development of hypertension in Saudi population.

SPONSORSHIP: None.

I04Budget Impact Model for Use of PA32540 (Enteric-Coated 
Aspirin 325 Mg + Immediate-Release Omeprazole 40 Mg)  

to Prevent Recurrent Cardiovascular Events
Han Y1, Zhang W1, Fort J2, Tursi J2. 200 Fifth Ave, New York, NY 10010; 
yi.han@wg-group.com; (212) 886-3455 
1WG Consulting; 2Aralez Pharmaceuticals R&D

BACKGROUND: Aspirin (acetylsalicylic acid; ASA) is commonly used 
for secondary prevention of cardiovascular (CV) events but may be 
associated with gastrointestinal (GI) adverse events (AEs), which can 
reduce adherence. At doses ≤ 325 mg, enteric-coated (EC) ASA and 
buffered ASA formulations do not appear to reduce risk of GI toxic-
ity, and the risk of ASA-associated GI AEs is increased regardless of 
ASA dose. Prescribing and adherence to ASA co-therapy with proton 
pump inhibitors in patients at risk may be suboptimal. PA32540 
is a coordinated-delivery tablet combining EC-ASA 325 mg and 
immediate-release omeprazole 40 mg. In clinical studies, PA32540 
significantly reduced incidences of gastroduodenal ulcers (vs. EC-ASA 
325 mg), with fewer upper-GI symptoms and discontinuations due to 
pre-specified GI AEs (P < 0.001 for all).

OBJECTIVE: To project financial consequences of introducing PA32540 
to prevent recurrent CV events while reducing ASA-associated GI 
events in U.S. adults, we developed a flexible budget impact model. 

METHODS: A Markov Model was employed to estimate health state 
transitions associated with ASA 75-325 mg, ASA 75-325 mg + generic 
omeprazole 40 mg, PA32540, or clopidogrel 75 mg to prevent recur-
rent CV events. Health states included ulcer, GI bleeding, CV events, 
and death. Model inputs included demographics, treatment dosages, 
the costs of treatments, adverse GI and CV events, and premature 
death. Peer-reviewed literature and census data enabled appropriate 
allocation of the cost of treatments (other than PA32540), CV disease 
prevalence, and GI and CV disease mortality rates. The PA32540 
nonadherence rate was conservatively set at 20% (vs. 1.5% observed 
in phase 3 studies). PA32540 market share was set to 50% of 134,558 
plan members at risk for recurrent CV events.

RESULTS: The model projected annual savings of $66.2 million to 
$159.9 million within 1 to 5 years after PA32540 introduction to the 
plan. These values translate into savings of $492 (year 5) to $1,188 
(year 1) per patient per year and $66 (year 5) to $160 (year 1) per plan 
member per year. These values were robust to variations in parameters 
under a deterministic sensitivity analysis.

considering treatment choices for Medicaid enrollees and educating 
patients/caregivers on appropriate follow-up care which may help 
decrease the utilization of ED for non-emergency encounters.

SPONSORSHIP: Otonomy.

H02Development of an Ear Drop Caregiver Burden 
Questionnaire for Post-tympanostomy Tube  

Ear Drop Administration

Tam I1, Martin S2. 463 Accacia St, Daly City, CA 94014;  
itam@otonomy.com; (415) 349-1320 
1Otonomy; 2RTI Health Solutions

BACKGROUND: Topical antibiotics are commonly prescribed following 
tympanostomy tube (TT) placement to treat otorrhea. Administration 
of ear drops to young children can pose challenges to caregivers such 
as compliance, administration technique, dose accuracy, and penetra-
tion of drops into the middle ear. The Otitis Media-6 (OM-6) survey 
measures health-related quality of life for children with otitis media 
but does not address ear drop administration.

OBJECTIVE: To develop a questionnaire that assesses caregiver burden 
of administering post-TT ear drops to young children.

METHODS: Eligible participants were adult caregivers of children who 
received TT for bilateral middle ear effusion within the previous 2-4 
weeks and prescribed ear drops. Upon IRB approval, two phases of 
caregiver interviews were conducted. First, concept elicitation inter-
views were done to understand the burden of ear drops from caregivers’ 
perspective. From this, a preliminary item pool for the questionnaire 
was created. Second, cognitive debriefing interviews using a “think-
aloud” format gathered caregivers’ interpretation of each item, impor-
tance of each item, and thought process used to develop each response. 

RESULTS: 16 caregivers participated (concept elicitation n = 5; cogni-
tive debriefing, n = 11). Most were female (81.2%); mean age 32.3 years 
(range 23-45 years); 50% white; and 37.5% Medicaid enrollees. An 
11-item Ear Drop Caregiver Burden Questionnaire was developed and 
will be further evaluated in an upcoming Phase 3b study. The final 
questionnaire will be presented.

CONCLUSIONS: This research resulted in the first questionnaire to 
specifically measure burden of ear drop administration following TT 
placement based on caregiver input.

SPONSORSHIP: Otonomy.

I00-I99 Diseases of the Circulatory System
 (e.g., Atrial Fibrillation, ACS, Pulmonary Hypertension)

I02 Association Between Angiotensin-Converting Enzyme I/D 
Polymorphism and HTN Risk Among Saudi Subjects from 

the Alkharj Region

Al-Saikhan F, Abdulaziz M. PO Box 173, Al Kharj, Saudi Arabia 11942; 
fsaikhan@hotmail.com; +966 11 588 6074 
Prince Sattam Bin Abdulaziz University

BACKGROUND: Essential HTN is a multifactorial complex disorder 
caused by genetic, environmental and demographic factors (Lifton 
et al, 2001). The renin-angiotensin aldosterone system (RAAS) is an 
important system in regulating blood pressure and electrolyte balance. 
The angiotensin converting enzyme (ACE) gene is a major component 
in the RAAS and has been studied as a candidate gene for the develop-
ment of essential HTN. ACE polymorphisms appear to have a signifi-
cant influence on the progression of HTN and diabetes.
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I06Minimizing Burden of Disease-Related Hospitalization 
Among Pulmonary Arterial Hypertension Patients

Li H1, Highland K2, Cole M3, Bilir S1, Tsang Y3, Graber-Naidich A1, Kowal S1, 
Drake B III4. 8280 Willow Oaks Corporate Dr, Ste 775, Fairfax, VA 22031; 
pbilir@us.imshealth.com; (703) 992-1023 
1IMS Health; 2Cleveland Clinic; 3Actelion

BACKGROUND: Pulmonary-arterial hypertension (PAH) is a rare, 
debilitating, and progressive disease that eventually leads to right 
heart failure and death. Hospitalization can be required to manage 
PAH-related morbidity events, and is recognized as a marker of clini-
cal worsening. Macitentan, an endothelin-receptor antagonist (ERA), 
has demonstrated effectiveness in decreasing PAH-related morbidity 
(hospitalizations), and is among guideline-recommended therapies. 

OBJECTIVE: To estimate the savings related to averting hospitaliza-
tions by evaluating number and costs in patients with PAH. 

METHODS: A decision tree model estimates hospitalizations and costs 
associated with use of macitentan or placebo in a hypothetical 10 mil-
lion-person population over one year from a commercial payer perspec-
tive. Published data informed the incidence and prevalence of PAH, dos-
ing for PAH treatments (macitentan, and background therapies sildenafil 
and iloprost) as well as unit costs of hospitalization ($53,679) and drug 
therapies. Published SERAPHIN trial data informed placebo mortality 
and PAH-related hospitalization rates for placebo and macitentan 10 mg 
(overall population), as well as hazard ratios (HR) for decreasing hospi-
talization and mortality in discrete trial subgroups: incident (HR: 0.40), 
prevalent (HR: 0.47), macitentan monotherapy (HR: 0.45), combination 
therapy (HR: 0.62), and WHO functional classes II and III (HRs: 0.58, 
0.49). The model base-case analysis assumes constant mortality (2.6%) 
for the placebo arm across all patient groups. 

RESULTS: In a plan of 10 million covered lives, 737 PAH cases would 
be eligible for treatment with macitentan, leading to 84 (50% reduc-
tion) fewer hospitalizations in a year and $3,847,353 in hospital-
related savings. Average savings per PAH patient is $5,223. For sub-
groups considered, hospitalization-related savings ranged from 35.5% 
(patients on background therapy) to 57.4% (incident patients). Even 
for patients on macitentan monotherapy, hospitalizations fall by more 
than 52.3% for total savings of $1,334,364.

CONCLUSIONS: Macitentan use is beneficial to reduce the cost of 
care for PAH patients given reductions in disease-related hospitaliza-
tions. This finding is robust across patient subgroups, highlighting 
the benefit of macitentan use in a variety of patients, including new 
and previously identified patients, patients receiving monotherapy as 
well as combination therapies, and across functional classes. Averted 
hospitalizations remove burden for patients, adding humanistic value 
in addition to financial savings. 

SPONSORSHIP: This study was funded by Actelion.

I08 Comparison of All-Cause Healthcare Resource Utilization 
and Costs Among Patients with Nonvalvular Atrial 

Fibrillation, Newly Treated with Dabigatran or Warfarin
Song X1, Gandhi P2, Gilligan A1, Wang C2, Henriques C1, Sander S2, Smith D1. 
150 Cambridge Park Dr, Cambridge, MA 02140; xue.song@truvenhealth.com;  
(508) 842-5312 
1Truven Health Analytics; 2Boehringer Ingelheim 

BACKGROUND: Dabigatran is a novel oral anticoagulant (NOAC) 
approved in the United States to reduce the risk of stroke in patients 
with nonvalvular atrial fibrillation (NVAF).

OBJECTIVE: To compare all-cause healthcare resource utilization 
(HCRU), costs, persistence, and discontinuation among NVAF patients 
newly treated with dabigatran or warfarin in the U.S.

CONCLUSIONS: In this model, use of PA32540 to prevent recurrent 
CV events was associated with cost reductions in each year examined. 
From a health plan perspective, PA32540 is likely to have a net overall 
effect that is budget saving.

SPONSORSHIP: Funded by Aralez Pharmaceuticals R&D.

I05Cardiac Resynchronization Therapy and Adherence  
to Heart Failure Regimens

DerSarkissian M1, Xiao Y2, May D3, Tsintzos S4, Shen Y1, Lefebvre P2,  
Duh M1. 111 Huntington Ave, 14th Fl, Boston, MA 02199;  
maral.dersarkissian@analysisgroup.com; (213) 896-4651 
1Analysis Group; 2Groupe d’analyse, Ltée; 3Medtronic; 4Medtronic 
International Trading Sarl

BACKGROUND: Guideline-directed therapy for heart failure (HF) with 
reduced ejection fraction includes angiotensin-converting enzyme 
inhibitors (ACE-I) or angiotensin receptor blockers (ARB), beta-block-
ers (BB), and for patients with electrical dyssynchrony (evidenced by 
wide QRS), cardiac resynchronization therapy alone (CRT-P) or com-
bined with a defibrillator (CRT-D). Adherence to HF medications after 
CRT implantation has not been described.

OBJECTIVE: To describe CRT patient HF regimen adherence after 
device implantation.

METHODS: MarketScan administrative claims data from 01/2008 to 
12/2014 in patients age < 65 years with ≥ 1 claim for CRT were used. 
The first observed CRT implantation date served as the index date. 
Patients with cancer diagnoses or continuous use of hypersensitiv-
ity myocarditis or other medications in the pre-index period were 
excluded. Pre- and post-index periods of 6, 12, and 24 months were 
defined. Adherence to separate medication classes of interest (i.e., 
diuretic, ACE-I, ARB, BB, aldosterone antagonist, digoxin, and statin) 
during the pre- and post-index periods were assessed using propor-
tion of days covered (PDC). Comparisons between the two periods 
were made using the Wilcoxon sign-rank test for continuous PDC and 
McNemar’s test for dichotomized PDC. 

RESULTS: 4,512 patients with CRT and ≥ 6 months of continu-
ous enrollment pre- and post-index were identified. 2,612 patients 
had ≥ 12 months continuous enrollment and 832 had ≥ 24 months. 
Mean ± standard deviation of PDC for a regimen of ACE-I/ARB/DRI, 
Diuretic, and BB increased by 36.4% from 0.41 ± 0.29 in the 12 months 
before CRT (i.e., pre-index) to 0.55 ± 0.29 in the 12 months after CRT 
(i.e., post-index; P < 0.001). The compliance increase was 67.1% from 
0.30 ± 0.28 in the 24-months before CRT to 0.50 ± 0.30 24 months after 
(P < 0.001). Patients with PDC ≥ 80% for the regimen nearly doubled 
from 12 months pre- to post-index. The proportion of patients with 
PDC ≥ 80% for individual medication classes increased consistently 
and substantially at 12 months post- vs. pre-index, e.g., ACE-I 54.4% 
vs. 37.1%, BB 58.2% vs. 33.9%, loop diuretic 41.8% vs. 27.0%, (all 
P < 0.001). Similar results were found from comparisons of 6- and 
24-month pre- and post-index periods and when statins and digoxin 
were added to the regimen. 

CONCLUSIONS: Adherence to HF regimens significantly and sub-
stantially improved among HF patients after CRT. This may be due 
to closer patient monitoring and improved quality of life leading to 
greater medication compliance.

SPONSORSHIP: Research honoraria and payment of the MarketScan 
data rider fees were paid by Medtronic. 
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as reaching LDL-C ≤ 70 mg/dL or a ≥ 50% reduction in LDL-C. Only 
patients with a LDL-C value post ezetimibe initiation were included 
in the analysis.

RESULTS: There were 105,050 ASCVD patients using statins, mean 
(SD) age was 69.8(10.1) years and 55.2% were male with mean (SD) 
index LDL-C of 85.7 (31.3) mg/dL. Only 1.23% (n = 1,293) patients 
added ezetimibe to their statin regimen in the 365 days post-index. 
For patients with baseline LDL-C between 71-100 mg/dL, 39.2% 
reached LDL-C ≤ 70 mg/dL, however, only 16% of patients with  
baseline LDL-C between 101-130 mg/dL, and only 7.6% patients  
with baseline LDL-C ≥ 131 mg/dL reached LDL-C ≤ 70 mg/dL. A 50% 
reduction in LDL-C from baseline was observed only in 2.9%, 3.6% 
and 13.3% of patients with LDL-C values between 71-100 mg/dL, 101-
130 mg/dL, and ≥ 131 mg/dL respectively. Within the subset of comor-
bid HeFH patients (n = 928, mean age = 65.2 (11.1) years, 35.2% male), 
mean index LDL-C was 215.8 (31.3) mg/dL; only 4.4% initiated ezeti-
mibe post-index. Only 3.3% of FH patients reached a LDC-C of ≤ 70 mg/
dL and 23.3% experienced a ≥ 50% reduction, post-ezetimibe initiation.

CONCLUSIONS: The majority of ASCVD patients who added ezeti-
mibe to statins failed to achieve treatment success within 1 year of 
initiating ezetimibe. Additional therapy may be warranted to support 
LDL-C goal achievement.

SPONSORSHIP: This work was funded by Amgen.

I11Real-World Treatment Patterns of PCSK9 Inhibitors  
and Other Lipid-Lowering Treatments Among Patients  

with Dyslipidemia

Rane P1, Patel J1, Harrison D1, Shepard J2, Leith A2, Bailey H2, Piercey J2. 
3805 N Lupine Ln, Apt M, Calabasas, CA 91302; pallavibrane@gmail.com; 
(412) 580-4938 
1Amgen; 2Adelphi Real World

BACKGROUND: The proprotein convertase subtilisin/kexin type 9 
inhibitors (PCSK9i) were recently approved as add-on to diet and 
maximally tolerated statin therapy to lower Low Density Lipoprotein 
Cholesterol (LDL-C). No data is currently available on real world use 
of PCSK9i therapy.

OBJECTIVE: To describe patient characteristics and physician reported 
treatment patterns among patients with dyslipidemia using PCSK9i 
therapy and other lipid-lowering therapies (LLTs). 

METHODS: The study used data from a cross-sectional survey con-
ducted in the United States in 2016 under the Adelphi Dyslipidemia 
Disease Specific Program (DSP). In this DSP, the surveyed physicians 
provided information regarding full treatment history, lab values, 
patient characteristics and comorbidities on patients being actively 
treated for dyslipidemia at the time of the survey. Physicians prescrib-
ing PCSK9i patients were systematically over-sampled. Patient char-
acteristics and treatment patterns were reported descriptively using 
frequencies and proportions.

RESULTS: This DSP included 155 physicians providing data on 304 
patients using PCSK9i (mean age [SD]: 58 [10.5], 66% males) and 
1,218 patients using other LLTs (non-PCK9i users, mean age [SD]: 
60.5 [12.4], 58% males). The mean (SD) baseline LDL-C was 180 
(39.7) mg/dL in patients using PCK9i and 159.2 (40.5) mg/dL in non-
PCSK9i users. Among patients using PCSK9i therapy, 69% reported 
prior statin use (vs. 19% non-PCSK9i users), and 8% reported prior 
ezetimibe use (vs. 2%). More PCSK9i users (36%) reported statin intol-
erance as compared to 6% using non-PCSK9i therapy. After initiating 
PCSK9i therapy, 40% used statins (compared to 89% of non-PCSK9i 
users), 8% used ezetimibe (similar to those in non-PCSK9i group), 

METHODS: A retrospective matched cohort among newly diagnosed 
NVAF patients aged ≥ 18 years treated with dabigatran or warfarin 
during 01/01/2011-12/31/2013 was identified using a nationwide 
administrative claims database. All patients had continuous enroll-
ment for at least 6 months prior to the first observed NVAF diagnosis 
to ensure they were newly diagnosed. All patients had continuous 
enrollment for 12 months before the index date (date of first claim for 
dabigatran or warfarin); followed for up to 12 months or until discon-
tinuation or switch, disenrollment, end of study period, or inpatient 
death. Dabigatran and warfarin users were matched 1:1 using pro-
pensity scores. Per-patient-per-month (PPPM) HCRU and costs were 
reported. Descriptive and multivariate analyses were used to examine 
differences in outcomes.

RESULTS: A total of 18,980 dabigatran patients were matched to cor-
responding warfarin patients (mean age 67.8 vs. 68.1 years; 37% vs. 
36% female, respectively). Compared with warfarin users, dabigatran 
users had significantly fewer hospitalizations (0.04 vs. 0.05), emer-
gency room visits (0.12 vs. 0.16), office visits (1.19 vs. 1.65), and lower 
30-day readmissions (14.5% vs. 17.4%), all P < 0.001. Among those 
hospitalized, mean hospital length of stay was significantly lower 
among dabigatran users (3.86 days vs. 4.43 days, P < 0.001). Mean total 
healthcare costs, inpatient costs, and outpatient costs were signifi-
cantly lower for dabigatran users ($3,094 vs. $3,479; $916 vs. $1,210; 
$1,615 vs. $1,919, respectively, all P < 0.001), but mean pharmacy costs 
were significantly higher than warfarin users ($235 vs. $10, P < 0.001). 
Non-persistence and discontinuation rates were significantly higher 
for warfarin users than dabigatran users (66.3% vs. 62.1%, P < 0.001; 
58.0% vs. 57.0%, P = 0.048). Consistent with these results, multivariate 
analyses demonstrated dabigatran users had significantly lower HCRU 
and costs and significantly higher persistence than warfarin users. 

CONCLUSIONS: Among newly diagnosed NVAF patients, those newly 
treated with dabigatran had significantly lower HCRU, lower total, 
inpatient, and outpatient costs, and higher persistence than those 
treated with warfarin.

SPONSORSHIP: This work was supported by Boehringer Ingelheim. 

I10Do ASCVD and HeFH Patients Adding Ezetimibe to Statin 
Therapy Achieve Treatment Success?

Chen C1, Rane P2, Hines D1, Wade R1, Patel J2, Harrison D2.  
One IMS Dr, Plymouth Meeting, PA 19462; c.chen@us.imshealth.com;  
(484) 567-6312 
1IMS Health; 2Amgen 

BACKGROUND: Patients with atherosclerotic cardiovascular disease 
(ASCVD) and heterozygous familial hypercholesterolemia (HeFH) are 
at a high risk for subsequent cardiovascular (CV) events. Although dif-
ferent treatment goals have been proposed in these patients including 
a LDL-C ≤ 70 mg/dl and a 50% reduction in baseline LDL-C, they all 
include lowering low-density lipoprotein cholesterol (LDL-C) levels. 
Statin therapy is the first-line approach, and addition of ezetimibe is rec-
ommended in patients who do not reach treatment goals on statins alone.

OBJECTIVE: To describe post-ezetimibe treatment success in patients 
with ASCVD, using statins at baseline.

METHODS: IMS’s electronic medical record (EMR) database was 
used to identify ASCVD patients who had a LDL-C value ≥ 70 mg/dL  
between 1/1/2012 and 8/31/2014. The patient’s first LDL-C value 
in this period served as their baseline LDL-C and the index date. A 
subset of patients with an index LDL-C ≥ 190 mg/dL were classified as 
having comorbid HeFH, per the ACC/AHA criteria. All patients were 
required to use statin therapy at index and initiate ezetimibe in the 
365 days post-index. Post-index LDL-C values were assessed 30 to 
365 days post initiation of ezetimibe. Treatment success was defined 
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I13Evaluating the Strength of the Practical Utility of Statin 
Intolerance Definitions as Recommended by a Regional 

Managed Care and Clinical Expert Panel
Boklage S1, Bellows B2, Olsen C3, Sainski-Nguyen A4, Charland S5, Brixner D2, 
Mitchell M3. 777 Old Saw Mill River Rd, (33-115), Tarrytown, NY 10591; 
susan.boklage@regeneron.com; (914) 847-1257 
1Regeneron; 2University of Utah L.S. Skaggs Pharmacy Institute; 3Select 
Health; 4University of Utah College of Pharmacy; 5Sanofi

BACKGROUND: All major cardiovascular (CV) guidelines recom-
mend the use of statins to reduce the risk of CV events; however, it 
is estimated that 5% to 25% of patients experience statin intolerance 
(SI) in the real-world. In November 2015, experts within a regional 
integrated delivery network (rIDN) discussed how to identify their 
patients with SI and proposed 3 SI identification algorithms (ALGs). 

OBJECTIVE: To evaluate the strengths and differences among the 3 SI 
ALGs proposed by the rIDN panel.

METHODS: The methods detailing the panel construction and recom-
mendations were previously presented (AMCP 2016). The recommen-
dations were operationalized and applied to rIDN administrative data 
using both medical and pharmacy claims (Rx). Adult patients were 
selected based upon any statin Rx from 2011-2012, the first Rx as the 
index date. Included patients had continuous plan enrollment for ≥ 1 
year pre-index (baseline) and ≥ 2 years post-index. All 3 ALGs used Rx 
to determine statin switching patterns, down titration, discontinua-
tion, and the use of non-statin lipid lowering treatments. Specific ALG 
criteria: ALG1-Rx (as mentioned above) + medical claims (rhabdomy-
olysis, muscle weakness, and an outpatient creatinine kinase lab test); 
ALG2-Rx only; and, ALG3-same as ALG1, but restricted to statin-
indicated patients only. The ALGs were then applied to 4 different 
cohorts: C1 ≥ 2 statins in baseline with ≥ 1 statin Rx ≤ 6 months from 
index; C2 = patients with 1 statin Rx during baseline and no statin Rx 
≥ 6 months prior to index; C3 = 1st statin Rx ≤ 6 months prior to index; 
and C4 = no statin Rx in baseline.

RESULTS: Using the above criteria, 22,692 patients were identified: C1 
(n = 13,128), C2 (n = 605), C3 (n = 1,469), and C4 (n = 7,490). Baseline 
demographic and clinical characteristics were significantly different 
among the 4 cohorts; C4 tended to be younger with fewer comorbidi-
ties and less concomitant drug use. Across the 3 ALGs and 4 cohorts, 
SI rates varied from 9% (C3/ALG2) to 18% (C2/ALG1); however, C2 
was deemed unreliable and excluded given sufficient prior statin data. 
ALG3 resulted in the highest rates of SI (min 10.6%) as compared to 
the other 2 ALGs (min 9.9% [ALG1] -8.6% [ALG2]).

CONCLUSIONS: Rx patterns appear to be the strongest discriminator 
for identifying SI as the inclusion of medical claims provided small 
incremental gains. Pharmacy benefit managers (PBMs) and health 
plans could easily use ALG2 to understand their patients with SI and 
development of potential strategies for optimal lipid and cardiovascu-
lar disease management.

SPONSORSHIP: Funded by Regeneron and Sanofi U.S.

I14 A Comparison of Statin Intolerance Classification 
Algorithms for Newly Prescribed Statin Patients

Boklage S1, Bellows B2, Sainski-Nguyen A3, Olsen C4, Charland S5,  
Brixner D2, Mitchell M4. 777 Old Saw Mill River Rd, (33-115),  
Tarrytown, NY 10591; susan.boklage@regeneron.com; (914) 847-1257 
1Regeneron; 2University of Utah L.S. Skaggs Pharmacy Institute; 3University 
of Utah, College of Pharmacy; 4Select Health; 5Sanofi U.S.

BACKGROUND: With the advent of new FDA-approved lipid modify-
ing therapies, it is important to identify and subsequently manage 
patients with statin intolerance (SI). Estimates on the rates of SI from 

and 51% used other LLTs (vs. 3% non-PCSK9i users) as a part of their 
current treatment regimen. The most common physician reported  
reasons for change of therapy to PCSK9i were lack of efficacy (70%) 
and muscle related symptoms (myalgia 29%, myopathy 11%).

CONCLUSIONS: Patients using PCSK9 inhibitors had higher prior 
statin and ezetimibe use, and were more likely to be statin intolerant. 
The patients using PCSK9i therapy had higher baseline mean LDL-C 
value than non-PCSK9i users, prior to treatment initiation. Physicians 
used PCSK9i therapy due to lack of efficacy and muscle-related symp-
toms with other treatments.

SPONSORSHIP: This work was funded by Amgen.

I12 The Value of Dose-Response Learning to Maintain 
Continuing Professional Development in Managed  

Care and Specialty Pharmacy

Moreo K, Greene L, Carter J. 8201 W McNab Rd, Tamarac, FL 33321; 
l.greene@primeinc.org; (954) 718-6055 
PRIME Education

BACKGROUND: Given the rapidly increasing volume of evidence on 
new therapies, managed care and specialty pharmacists face chal-
lenges in acquiring knowledge for continuing professional develop-
ment (CPD). The problem is compounded in hypercholesterolemia, 
where conflicting guidelines, a bolus of new evidence, and subjective 
measures of statin intolerance complicate decision-making. The situ-
ation calls for educational models that support sustainable learning.

OBJECTIVE: To assess dose-response learning effects of an ACPE-
accredited CPD program on hypercholesterolemia.

METHODS: Designed for managed care and specialty pharmacists, 
the program comprised 4 online modules, 2 webinars in collaboration 
with AMCP, and an AMCP Nexus 2015 symposium. The design was 
informed by gap analysis surveys administered to > 4,500 pharmacists 
in our CE programs in 2014-2015. The education supported thera-
peutic knowledge and MTM skill-building through patient cases and 
data presentations for decision-making about hypercholesterolemia 
treatment. Over 2,000 pharmacists participated in the educational 
modules. We analyzed dose-response learning effects by comparing 
data from pre-post surveys completed by participants in increasing 
numbers of modules.

RESULTS: There were significant dose-response learning effects 
for knowledge and competence in MTM and hypercholesterolemia 
therapy. Across the 4 modules, the number of correct answers at 
baseline increased by 41%, with a corresponding reduced magnitude 
of differences between pre-post scores. These findings reflect positive 
dose-response effects of the education. This interpretation is sup-
ported by pre-post increases in knowledge based on comparisons of 
pharmacists who participated in 1 vs. 2, 3, or 4 modules. There was 
a 20% improvement for pharmacists who participated in only the 
first module vs. a 47% improvement for participants in all 4 mod-
ules. Baseline knowledge differed in time periods corresponding to 
minimal knowledge at release of new therapies and higher baseline 
knowledge as time passed after therapy approval.

CONCLUSIONS: The findings support a dose-response educational model 
to meet the CPD needs of managed care and specialty pharmacists. 
Findings can assist pharmacists, employers, and organizations in identi-
fying education to effectively apply new evidence to pharmacy practice.

SPONSORSHIP: This program was supported through an independent 
medical education grant from Sanofi and Regeneron.
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RESULTS: The study population comprised 34,015 patients. The mean 
age was 65 years, 60% male, and 44% on high-intensity statin. EZE 
initiation had low associations with background statin use, with 83%, 
84% and 77% of patients on statin during 3 months immediately prior, 
the first and second 3 months after, respectively. The average adher-
ence as measured by the medication possession ratio (MPR) was 0.67. 
Over half the patients (55%) discontinued EZE within 1 year and 28% 
and 40% at month 3 and month 6, respectively. Among the patients 
who had their LDL-C measured at baseline and month 3 (N = 1,551), 
those with a higher baseline LDL-C was associated with elevated EZE 
discontinuation within 3 months [odds ratio: 1.12; 95% CI (1.05, 
1.19) for every 20 mg/dL increase]. Those who discontinued within 3 
months had a significantly smaller (P < 0.001) LDL-C reduction of 11% 
than those who stayed on (22%). Further, 20% of patients with a base-
line LDL-C above 100 mg/dL achieved LDL-C threshold 70 mg/dL,  
and higher adherence was associated with a higher likelihood of 
achieving the threshold: MPR was 0.76 in those who achieved and 0.62 
in those who did not.

CONCLUSIONS: This large real-world database study showed that the 
majority of ASCVD patients discontinued ezetimibe treatment within 
one year of initiation with higher baseline LDL-C a risk factor albeit 
with little impact on the background use of statins. Further, those who 
discontinued had a very modest LDL-C reduction (11% at month 3). 
These findings highlight an unmet medical needs that may be filled by 
more effective lipid-lowering agent, such as PCSK9 inhibitors.

SPONSORSHIP: Funded by Sanofi U.S. and Regeneron.

I18 Alirocumab Efficacy and Safety in Statin-Treated  
Patients with or Without Ezetimibe: Analysis of  

3 Randomized Trials
Bays H1, Hovingh G2, Laufs U3, Dufour R4, Valcheva V5, Guillonneau S5, 
Wang H5, Sanchez R6, Catapano A7. 3288 Illinois Ave, Louisville, KY 40213; 
hbaysmd@aol.com; (502) 515-5672 
1Louisville Metabolic and Atherosclerosis Research Center (L-MARC) 
Departments of Epidemiology & Medicine; 2Academic Medical Center, 
University of Amsterdam; 3Universitätsklinikum des Saarlandes; 4Institut de 
Recherches Cliniques de Montreal Clinique de prévention cardiovasculaire; 
5Sanofi U.S.; 6Regeneron; 7University of Milan

BACKGROUND: Recent guidelines recommend non-statin lipid-low-
ering therapies (LLTs, e.g., ezetimibe [EZE] or PCSK9 inhibitors) for 
patients at high cardiovascular (CV) risk when LDL-C goals are not 
reached with maximally tolerated statins. 

OBJECTIVE: To investigate the efficacy and safety of alirocumab (ALI) 
in patients with or without background EZE.

METHODS: This analysis evaluated 3 placebo-controlled, 78-week, 
phase 3 ODYSSEY trials (FHI, N = 486; FHII, N = 249; LONG TERM 
[LT], N = 2341). Patients had heterozygous familial hypercholesterol-
emia (HeFH) or non-FH and received background maximally toler-
ated statin ± other LLTs. In FHI/II, patients received ALI 75 mg every 
2 weeks (Q2W), with dose increase to 150 mg at W12 if they did not 
achieve their LDL-C treatment goal at W8. ALI dose was 150 mg Q2W 
in LT. The primary endpoint (% LDL-C reduction) in all studies was 
evaluated at W24. Efficacy data from FH I/II were pooled while LT 
was analyzed separately; safety was analyzed in a pool of all 3 studies.

RESULTS: The proportion of patients receiving background EZE 
was 440/732 (60.1%) in the pool of FHI/II and 333/2,310 (14.4%) 
in LT. In FHI/II, mean baseline LDL-C levels for ALI and placebo 
were 139.4 and 138.0 mg/dL with EZE, and 144.0 and 145.6 mg/dL 
without EZE. Mean LDL-C % changes from baseline to week 24 for 
ALI vs. placebo were -51.0% vs. 5.6% (with EZE) and -45.5% vs. 9.5% 
(without EZE; P < 0.0001). In LT, mean baseline LDL-C levels were 

trials and observational studies vary considerably. Historically, SI esti-
mates from claims databases have been challenging due to lack of vali-
dated algorithms. Recently, algorithms (ALGs) have been published to 
identify SI, but little is known of their similarities or differences.

OBJECTIVE: To compare SI classification algorithms for newly pre-
scribed statin patients.

METHODS: Patients were selected from a regional integrated delivery 
network (rIDN) administrative claims based upon any statin phar-
macy (Rx) claim from 2011-2012, the first Rx being the index date. 
Additionally, patients were ≥ 18 years at index, continuously enrolled 
in the plan for ≥ 1 year pre-index (baseline) and ≥ 2 years post-index 
(follow-up), and had no statin during baseline. Two ALGs for identi-
fying SI patients were utilized. The methods detailing a rIDN expert 
panel (EP) ALG were presented (AMCP 2016) and an ALG using 
administrative claims (PYR) was recently published (Value in Health 
2016). Both ALGs were operationalized using the rIDN claims. SI rates 
for EP ALG and PYR ALG were compared and measures of concor-
dance evaluated. 

RESULTS: Based on inclusion criteria, 7,490 patients were evaluated 
for SI. The EP ALG identified SI in 11.4% of patients compared to 
5.4%. The PYR ALG was more restrictive in identifying SI, requir-
ing ≥ 100 days after the last Rx to classify; the EP ALG used all data. 
The time to qualifying SI event differed between groups with the EP 
ALG occurring at approximately 148 days vs. PYR ALG at 380 days 
(P < 0.0001); however, the ALGs also allowed for different follow-up 
times–EP used only 1 year and PYR used 2 years. For measures of 
concordance between the EP and PYR ALGs, specificity (0.97), nega-
tive predictive value (0.91) and Cohen’s kappa (0.87) all showed good 
agreement; however, sensitivity (0.21) and positive predictive value 
(0.45) were poor. Other measures of concordance also indicated mixed 
agreement between the two ALGs.

CONCLUSIONS: The EP ALG corroborated the PYR ALG with similari-
ties for the inclusion of medical claims for myalgias and the use of Rx 
claims to differentiate patients likely to underutilize statins for other 
reasons, not specific to SI. Nonetheless, both ALGs have a strong reli-
ance on Rx claims wherein the main difference between the two for SI 
patient identification was in the application of those patterns.

SPONSORSHIP: Funded by Regeneron and Sanofi U.S.

I15Adherence to Ezetimibe Among Patients with 
Atherosclerotic Cardiovascular Disease in  

Real-World Clinical Practice
Shaya F1, Tian Y2, Higuchi K2, Wang H2. 55 Corporate Dr, Bridgewater, NJ 
08807; keiko.higuchi@sanofi.com; (908) 239-8241 
1University of Maryland School of Pharmacy; 2Sanofi U.S.

BACKGROUND: Non-statin therapies, including ezetimibe (EZE) and 
PCSK9 inhibitors, play a key role in managing LDL-C for patients with 
clinical atherosclerotic cardiovascular disease (ASCVD) as outlined in 
2016 ACC Expert Consensus.

OBJECTIVE: To describe use patterns for EZE and its association with 
statin use and LDL-C levels among ASCVD patients.

METHODS: A retrospective EZE initiator cohort was constructed from 
Optum Clinformatics DataMart claim database between January 2007 
and June 2015. All patients had clinical ASCVD, were adult, already on 
a statin with a minimal of 12 months continuous enrollment prior to 
and 6 months after EZE initiation. Kaplan-Meier curve was employed 
to estimate EZE discontinuation (defined as a gap of 90 or more days 
in drug supply) rate. Regression models were used to assess factors 
associated with EZE discontinuation. Background use of statin as well 
EZE use pattern with LDL-C reduction was also assessed.
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background statins, and enabled a greater proportion of patients to 
achieve LDL-C levels of < 100 and < 70 mg/dL vs. EZE. These data 
complement data from ODYSSEY Phase 3 trials performed on back-
ground statins, and show that alirocumab may be a safe and effective 
therapeutic option when statin therapy cannot be employed.

SPONSORSHIP: Funded by Sanofi U.S. and Regeneron. 

I21Modeling the Pharmacy Budget Impact of  
Alirocumab on U.S. Health Plans

Mallya U1, Boklage S2, Koren A1, Delea T3. 55 Corporate Dr., Bridgewater, 
NJ 08807; usha.mallya@sanofi.com; (908) 981-2376 
1Sanofi U.S.; 2Regeneron; 3Policy Analysis

BACKGROUND: Alirocumab, a monoclonal antibody specific to 
PCSK9, is approved in the United States as adjunct to diet and maxi-
mally tolerated statin therapy for the treatment of adults with hetero-
zygous familial hypercholesterolemia (HeFH) or clinical atheroscle-
rotic cardiovascular disease (ASCVD) who require additional lowering 
of low-density lipoprotein cholesterol (LDL-C). 

OBJECTIVE: To estimate the budget impact of alirocumab use in adult 
patients with HeFH or clinical ASCVD who are on statins and require 
additional lowering of LDL-C to < 70 mg/dL from the perspective of a 
U.S. healthcare payer.

METHODS: A budget impact model was developed to understand 
pharmacy costs of therapy with statins ± other lipid-modifying therapy 
(LMT) over a 3-year projection period for 2 scenarios: (1) alirocumab 
available as an add-on therapy to statins; (2) alirocumab not available. 
Input parameters were derived from randomized controlled trials, 
epidemiologic studies, and real-world database analyses.

RESULTS: For a representative health plan of 1 million members, a 
maximum alirocumab utilization rate of 5% to be achieved after 3 
years, and an incremental cost of $14,610 per patient per year, the intro-
duction of alirocumab resulted in an estimated $33.0 million increase 
in total pharmacy costs over the 3-year projection period. The increase 
in pharmacy costs per member per month (PMPM) was estimated to be 
$0.46 in the first year of the projection and $1.36 in the third year. In 
the sensitivity analysis, the maximum alirocumab utilization rate was 
assumed to be 10% after 3 years and the increase in pharmacy costs 
was estimated to be $0.91 PMPM in the first year of the projection and 
$2.73 in the third year. Results were sensitive to assumptions regarding 
the utilization of alirocumab, patient eligibility criteria, and the model 
time frame. Budget impact was examined by different heath plan types 
and the increase in pharmacy costs after the introduction of alirocumab 
was lowest for a Medicaid health plan ($11.3 million increase over the 
3-year projection period when alirocumab was added).

CONCLUSIONS: The introduction of alirocumab as a potential add-on 
therapy to statin for patients with ASCVD or HeFH requiring addi-
tional LDL-C lowering is likely to have a smaller impact on U.S. health 
plans than previously published estimates. Rebates and discounts to 
medication costs and offsets from potential reductions in cardiovascu-
lar related costs will further reduce the budget impact.

SPONSORSHIP: Funded by Sanofi U.S. and Regeneron.

I22 Real-World Comparison of Major Bleeding and  
Associated Costs Among Treatment-Naïve Nonvalvular 

Atrial Fibrillation Patients Initiating Apixaban, Dabigatran, 
Rivaroxaban, or Warfarin
Amin A1, Keshishian A2, Vo L3, Mardekian J4, Patel C3, Odell K4, Trocio J4. 
101 The City Drive S, Bldg 58, Rm 110, ZC-4076H, Irvine, CA 92868;  
anamin@uci.edu; (714) 456-3785 
1University of California, Irvine; 2STATinMED Research; 3Bristol-Myers 
Squibb; 4Pfizer 

141.9 and 147.0 mg/dL with EZE, and 119.6 and 117.5 mg/dL without 
EZE. Mean LDL-C % changes from baseline to week 24 for ALI vs. 
placebo were -59.2% vs. 5.6% (with EZE) and -73.9% vs. -5.7% (w/o 
EZE; P < 0.0001). In FHI/II, risk-based LDL-C treatment goals of < 70 
or < 100 mg/dL were achieved at week 24 by 78.3% (ALI) vs. 6.9% 
(placebo) of patients with EZE and 70.9% vs. 2.9% without EZE. In 
LT, risk-based LDL-C treatment goals of < 70 or < 100 mg/dL were 
achieved at week 24 by 77.7% vs. 4.7% with EZE and 81.3% vs. 9.2% 
without EZE (all P < 0.0001). With the exception of a higher incidence 
of injection site reactions with ALI vs. placebo (with or without EZE), 
adverse events did not differ between groups, with or without EZE.

CONCLUSIONS: In high CV-risk patients treated with maximally 
tolerated doses of statins, alirocumab provided consistent and robust 
LDL-C reductions with a good safety profile, with or without con-
comitant EZE. 

SPONSORSHIP: Funded by Sanofi U.S. and Regeneron.

I20Consistent Reductions in Atherogenic Lipid Parameters 
with the PCSK9 Inhibitor Alirocumab in Patients Not 

Receiving Background Statin
Taskinen M1, Cannon C2, Thompson D3, Gipe D3, Baccara-Dinet M4, Lee L4, 
Elassal J3, Roth E5. Biomedicum Helsinki, PO Box 700 (Haartmaninkatu 8), 
FI-00290 Helsinki, Finland; marja-riitta.taskinen@helsinki.fi;  
+35 894 717 1990 
1University of Helsinki; 2Harvard Clinical Research Institute; 3Regeneron; 
4Sanofi; 5Sterling Research Group

BACKGROUND: With the approval of the PCSK9 inhibitor class, 
guideline recommendations on the most appropriate non-statin lipid-
lowering agent vary for patients unable to tolerate statins.

OBJECTIVE: To evaluate the efficacy and safety of the PCSK9 antibody 
alirocumab (ALI) vs. ezetimibe (EZE) in 354 hypercholesterolemic 
patients at moderate to very high cardiovascular (CV) risk not receiv-
ing background statins.

METHODS: Data were pooled from 2 randomized, 24-week, EZE-controlled, 
double-blinded, Phase 3 ODYSSEY trials: MONO (NCT01644474), 
a monotherapy study, and ALTERNATIVE (NCT01709513), a trial 
in statin intolerant patients. Baseline LDL-C levels at screening of 
included patients were ≥ 100 and ≤ 190 mg/dL in MONO (n = 52 ALI, 
n = 51 EZE), and ≥ 70 or ≥ 100 mg/dL (depending on level of CV risk) 
in ALTERNATIVE (n = 126 ALI, n = 125 EZE). ALI dose was increased 
from 75 to 150 mg every 2 weeks at Week (W)12 if LDL-C was ≥ 70 
mg/dL at W8 in MONO (30.4% of patients), and ≥ 70 or ≥ 100 mg/dL, 
depending on CV risk, at W8 in ALTERNATIVE (49.5% of patients). 
Endpoints were mean % changes in calculated LDL-C, ApoB, non-
HDL-C and Lp(a) levels from baseline to W12 and W24.

RESULTS: Baseline characteristics were comparable between ALI and 
EZE groups. Patients on ALI had significantly greater LDL-C reduc-
tions from baseline to W12 (-47.4% vs. -16.7% EZE; P < 0.0001) and 
W24 (-45.6% vs. -14.8% EZE; P < 0.0001), and a higher proportion of 
patients on ALI reached LDL-C levels of < 100 mg/dL (68.9% vs. 16.5% 
EZE; P < 0.0001) and < 70 mg/dL (39.8% vs. 1.6% EZE; P < 0.0001) at 
W24. Significantly greater reductions in ApoB (-36.5% ALI vs. -11.2% 
EZE), non-HDL-C (-40.4% ALI vs. -14.7% EZE), and Lp(a) (-23.3% ALI 
vs. -8.9% EZE) were also observed (all P < 0.0001 vs. EZE). Treatment-
emergent adverse event (TEAE) rates were comparable between groups 
(69.2% ALI vs. 78.4% EZE in MONO; 82.5% ALI vs. 80.6% EZE in 
ALTERNATIVE). Common TEAEs occurring in ≥ 5% of patients from 
either treatment group in both studies included nasopharyngitis, 
upper respiratory tract infection, back pain and arthralgia.

CONCLUSIONS: ALI treatment produced significantly greater reduc-
tions in LDL-C and other atherogenic lipoproteins vs. EZE without 
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OBJECTIVE: To estimate the 5-year and lifetime rates of subsequent 
CV events in statin-treated patients with clinical ASCVD, stratified 
by both LDL-C levels (70-99 mg/dL and ≥ 100 mg/dL) and comorbid 
diabetes.

METHODS: A Markov model with annual cycles was developed to 
estimate the rate of CV events at 5 years and over a lifetime projec-
tion for clinical ASCVD patients receiving statins, with and without 
diabetes, stratified by LDL-C levels of 70-99 mg/dL and ≥ 100 mg/dL. 
Clinical ASCVD was defined as history of acute coronary syndrome, 
stable coronary heart disease, ischemic stroke, or peripheral artery 
disease. In the model, a patient could either remain stable or progress 
to ≥1 subsequent CV events. Baseline characteristics and CV event 
rates were from a large U.S. commercial claims database over a 1-year 
follow-up period, supplemented by published literature. 

RESULTS: In patients with clinical ASCVD and LDL-C 70-99 mg/dL  
with and without diabetes, 5-year rates of CV events were estimated 
to be 45 and 25 per 100, respectively, whereas in patients with 
LDL-C ≥100 mg/dL, rates were 56 and 31 per 100. Lifetime rates of 
CV events in patients with clinical ASCVD and LDL-C 70-99 mg/
dL with and without diabetes were estimated to be 191 and 129 per 
100, respectively, whereas in patients with LDL-C ≥ 100 mg/dL, rates 
were 252 and 174 per 100. The relative lifetime rate of CV events in 
patients with clinical ASCVD, LDL-C 70-99 mg/dL, and diabetes was 
estimated to be 1.48 times higher than the rate in similar patients 
without diabetes.

CONCLUSIONS: Despite statin treatment, patients with clinical 
ASCVD, LDL-C 70-99 mg/dL, and comorbid diabetes are at higher 
risk of subsequent CV events than patients with ASCVD and LDL-C 
≥ 100 mg/dL ±  comorbid diabetes. This suggests that more aggressive 
LMT should be considered for these patients.

SPONSORSHIP: Funded by Sanofi U.S. and Regeneron.

J00-J99 Diseases of the Respiratory System
 (e.g., Asthma, COPD, Rhinitis, RSV) 

J01Evaluation of Inappropriate Antibiotic Prescribing Among 
a Commercially Insured Population

Davis E1, Liu C2, Qureshi N1, Wesolowicz L1, Tungol Lin A1.  
600 E. Lafayette, #512C, Detroit, MI 48226; emmajul@med.umich.edu; 
(313) 448-6083 
1Blue Cross Blue Shield of Michigan; 2University of Michigan

BACKGROUND: Nearly two million Americans are infected by antibi-
otic (abx)-resistant bacteria annually, with 23,000 cases resulting in 
death. A major contributor to abx resistance is inappropriate prescrib-
ing, which comprises one-third of abx prescriptions. Three HEDIS 
measures address inappropriate abx use: appropriate testing for chil-
dren with pharyngitis (CWP), appropriate treatment for children with 
upper respiratory infection (URI) and avoidance of abx treatment in 
adults with acute bronchitis (AAB).

OBJECTIVE: To evaluate inappropriate antibiotic use among commer-
cially insured members, including the Marketplace population.

METHODS: This retrospective study utilized Blue Cross Blue Shield of 
Michigan pharmacy and medical claims data of commercially insured 
members receiving abxs inappropriately according to HEDIS abx mea-
sures. Per HEDIS specifications, visits during 1/1/2015 to 12/24/2015 
for AAB and 7/1/2014 to 6/30/2015 for CWP and URI leading to 
inappropriate antibiotic use were included. Members were classified 
into two groups: (1) health care reform (HCR) benefit (2) non-HCR 
benefit. Age, gender, location, visit type, prescriber specialty and abx 
dispensing information were analyzed between groups. Chi-square 

BACKGROUND: Recent large randomized controlled trials have shown 
that novel oral anticoagulants (NOACs) are associated with similar or 
lower rates of bleeding compared to warfarin.

OBJECTIVE: To compare the risk of major bleeding and its associated 
medical costs among nonvalvular atrial fibrillation (NVAF) patients 
initiating warfarin versus apixaban, dabigatran, or rivaroxaban.

METHODS: A retrospective cohort study was conducted using the 
Optum Database from January 1, 2012 through September 30, 2015. 
Adult NVAF patients with commercial or Medicare Advantage insur-
ance newly prescribed warfarin, apixaban, dabigatran, or rivaroxaban 
with no prior anticoagulation in the baseline period were identified 
from January 1, 2013 through September 30, 2015. The first prescrip-
tion date was defined as the index date. Major bleeding was defined 
as the first major bleeding requiring hospitalization (based on the first 
listed ICD-9-CM diagnosis code). A Cox proportional hazards model 
was used to estimate the adjusted hazard ratio (HR) of major bleeding 
within one year of the index date. Follow-up major bleeding medical 
costs were examined using a two-part generalized linear model that 
controlled for the probability of having a major bleed. 

RESULTS: This study included 21,668 (44.6%) warfarin, 8,786 (18.1%) 
apixaban, 3,742 (7.7%) dabigatran, and 14,442 (29.7%) rivaroxaban 
newly treated NVAF patients. Warfarin initiators were older and had 
higher CHA2DS2-VASc and Charlson Comorbidity Index scores com-
pared to the NOAC cohorts. As compared to patients who initiated 
warfarin, patients who initiated apixaban (HR = 0.51; 95% CI: 0.42-
0.61) and dabigatran (HR = 0.65; 95% CI: 0.51-0.83) had a significantly 
lower risk of major bleeding. There was no significant difference in 
the risk of major bleeding among patients who initiated rivaroxaban 
(HR = 0.91; 95% CI: 0.80-1.03) compared to warfarin initiators. Major 
bleeding-related medical costs per patient per month were signifi-
cantly lower among apixaban patients compared to warfarin patients 
($68 vs. $175; P < 0.001); while dabigatran ($170; P = 0.916) and riva-
roxaban ($162; P = 0.611) showed numerically but nonsignificantly 
lower costs than warfarin.

CONCLUSIONS: Among newly anticoagulated NVAF patients in a 
real-world setting, patients who initiated apixaban or dabigatran were 
associated with significantly lower risk of major bleeding as compared 
to those who initiated warfarin. Patients who initiated apixaban had 
significantly lower major bleeding-related medical costs compared to 
those who initiated warfarin.

SPONSORSHIP: Sponsored by Pfizer and Bristol-Myers Squibb.

I23Do Unmet Treatment Needs Exist Among High-Risk Patients 
with Atherosclerotic Cardiovascular Disease Stratified by 

Uncontrolled LDL-C Levels and Comorbid Diabetes?

Mallya U1, Briggs A2, Boklage S3, Elassal J3, Ghannam A1, Delea T5.  
55 Corporate Dr, Bridgewater, NJ 08807; usha.mallya@sanofi.com;  
(908) 981-2376 
1Sanofi U.S.; 2University of Glasgow; 3Regeneron; 4Policy Analysis 

BACKGROUND: The 2016 American College of Cardiology decision 
pathway recommends intensification of lipid-modifying therapy 
(LMT) for patients with clinical atherosclerotic cardiovascular disease 
(ASCVD) who are receiving statins and are unable to reduce their low-
density lipoprotein cholesterol (LDL-C) level by ≥ 50%. LDL-C levels 
of < 70 mg/dL or < 100 mg/dL may also be considered intensification 
thresholds for patients with ASCVD, with or without comorbidities, 
such as diabetes, respectively. Patients with clinical ASCVD and 
comorbidities who are unable to reach these levels may remain at 
increased risk for cardiovascular (CV) events.
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CONCLUSIONS: The cost range of palivizumab prophylaxes among PT 
infants is considerable, with variability mainly driven by weight-for-age 
at discharge, month of discharge, and choice of dosing policy. When 
estimating the likely cost of a dosing policy for RSV prophylaxis in 
infants, it is important that the correct assumptions and inputs are used 
in order to best inform cost-effectiveness models and policymakers.

SPONSORSHIP: AstraZeneca.

J03 The Relationship Between Macrolide-Resistant 
Streptococcus Pneumoniae and Treatment Failure in 

Adults with Community-Acquired Bacterial Pneumonia by CDC 
Region in the United States

Classi P1, Landsman-Blumberg P2, Carroll C2, Murty S2, Slaff S2, Lopatkin A3, 
Tillotson G1. 704 15th St, Apt 246, Durham, NC 27705;  
pclassi@cempra.com; (984) 999-0103 
1Cempra Pharmaceuticals; 2Xcenda; 3Duke University and Cempra 

BACKGROUND: Antimicrobial resistance has increased steadily in the 
United States since 2002 and is associated with poor health outcomes 
and increased costs particularly for patients with community-acquired 
bacterial pneumonia (CABP). However, the link between in-vitro resis-
tance and real-world treatment failures for CABP is less established.

OBJECTIVE: To determine the relationship between macrolide-
resistant S. pneumoniae and macrolide treatment failures in adult 
outpatients with CABP.

METHODS: A total of 710 non-duplicated isolates of S. pneumoniae 
were collected prospectively during 2014 from 38 medical centers 
located in the U.S. Isolates were tested for susceptibility by broth 
microdilution methods according to the recommendations of the 
Clinical & Laboratory Standards Institute (M100-S25). Treatment 
failure data was collected through a retrospective claims analysis 
using MarketScan Commercial & Medicare Supplemental Databases. 
Patients selected for inclusion were ≥ 18 years with an outpatient visit 
for CABP (ICD-9-CM codes 481.x, 482.x, 485.x, 486, 487.0) and a 
macrolide prescription (azithromycin or clarithromycin) monotherapy 
fill from June 2011 to May 2015. Failure was defined as macrolide 
refill, alternative antibiotic fill, emergency room visit or hospitalization 
for CABP 3-30 days post initial fill. Each separate dataset (suscepti-
bility data and claims data) were then grouped into the 9 U.S. CDC 
census regions.

RESULTS: 112,054 patients met inclusion criteria in the claims dataset. 
Mean age was 49.1 (SD = 17.4), 46.4% were male, 83.2% were enrolled 
in a commercial health insurance plan and 90.6% were treated with 
azithromycin. Macrolide-resistant S. pneumoniae was highest in the 
West South Central and East South Central Regions (64% and 61% 
respectively) and lowest in the Pacific and Mountain Regions (42% and 
31%). There was a positive correlation (P = 0.54) between macrolide 
treatment failure and macrolide resistance. In regions where resis-
tance was > 50%, treatment failures were greater compared to regions 
where resistance was < 50% (20.6% vs. 17.9% respectively, P < 0.01). 
Of the patients who failed macrolide monotherapy, a greater number 
of patients required a new antibiotic in regions where resistance was 
> 50% compared to < 50% (72.2% vs. 67.7% respectively, P < 0.01).

CONCLUSIONS: There is a positive relationship between macrolide-
resistant S. pneumoniae and macrolide treatment failure by region in 
patients with CABP. Additional studies should be conducted to further 
elucidate this relationship, most notably in patients with confirmed 
cases of S. pneumoniae.

SPONSORSHIP: Cempra.

tests compared differences between groups with P< 0.05 considered 
statistically significant. Logistic regression identified the association of 
having a HCR benefit with using abxs inappropriately.

RESULTS: A total of 26,195 members (non-HCR: 22,867; HCR: 3,328) 
used abxs inappropriately: AAB: 18,509 (70.7%), CWP: 4,134 (15.8%), 
URI: 3,552 (13.6%). Average age was 46.0 (AAB), 12.3 (CWP) and 10.6 
(URI) years. Members received care mainly from an office visit (AAB: 
78.2%, CWP: 76.1%, URI: 79.9%) and urgent care (AAB: 17.4%, CWP: 
17.7%, URI: 15.7%). Most common prescribers were primary care 
physicians (PCP; AAB: 58.5%, CWP: 40.4%, URI: 39.9%) and physi-
cian assistants (PAs; AAB: 17.6%, CWP: 19.5%, URI: 19.0%). Factors 
significantly associated with having a HCR plan were as follows: where 
member received care (AAB: P = 0.015, CWP: P = 0.027), season (URI: 
P = 0.002, CWP: P < 0.001) and abx class (URI: P = 0.013). Among 
CWP, males were 23% more likely to have a HCR plan than females 
(OR = 1.23, P = 0.044). For URI, members seen in the emergency room 
(OR = 2.10, P  =0.042) or by a pediatrician (OR = 1.98, P = 0.042) were 
more likely to have an HCR plan than members seen in urgent care. 

CONCLUSIONS: PCPs and PAs most commonly prescribed abx inap-
propriately. Targeted education towards these prescribers may help 
improve performance of HEDIS measures related to abx use.

SPONSORSHIP: Blue Cross Blue Shield of Michigan.

J02Variation in Cost of Palivizumab Prophylaxis and the 
Implications for Policy Considerations

Shahabi A1, Peneva D1, Incerti D1, McLaurin K2, Stevens W1.  
11100 Santa Monica Blvd, Ste 500, Los Angeles, CA 90025;  
ahva.shahabi@pheconomics.com; (310) 984-7729 
1Precision Health Economics; 2AstraZeneca

BACKGROUND: Palivizumab is indicated for the prevention of severe 
respiratory syncytial virus (RSV) disease in preterm (PT) and other 
high-risk infants. The American Academy of Pediatrics guidance on 
RSV immunoprophylaxis includes recommendations on the timing 
and number of doses of palivizumab, both of which affect the aver-
age cost of treatment. Previous palivizumab cost-effectiveness studies 
relied on the average weight-for-age of infants and assumed complete 
dosing to calculate costs. In the real world, infants receive a range of 
doses, and PT infants tend to have a lower weight for their age. The 
heterogeneity of recipients and institutional policies leads to consider-
able variability in the cost of treatment. Without accounting for this 
variability, cost-effectiveness models may not accurately represent the 
real-world value of palivizumab.

OBJECTIVE: To determine variations in the cost of palivizumab for PT 
infants based on infant characteristics and dosing policy.

METHODS: We used the Palivizumab Outcomes Registry to determine 
the average age at birth hospital discharge, typically the time of first 
dose, for PT infants at 29-35 weeks gestation (wGA). We estimated the 
monthly distribution of births in the U.S. using National Center for 
Health Statistics Natality data. To determine the trajectory of growth 
for each PT infant, we combined Fenton growth charts (22-50 wGA) 
and WHO Growth Standards for boys and girls > 50 weeks of age. 
Using the infant’s gestational age at birth, we identified the percentile 
of birth weight and used the growth curve to predict future weights at 
weekly intervals after birth. We used infant weights at each interval to 
calculate costs given a series of policies for groups of infants based on 
birth month relative to the RSV season (November to March).

RESULTS: Our model shows that in real-world settings with varia-
tion in policies, assuming growth rates for at-risk infants, an even 
distribution of births throughout a year, and a 5-month RSV season, 
the estimated mean 2016-17 seasonal cost of treating an infant with 
palivizumab ranges between $3,053 and $10,393, with outpatient 
treatment alone costing between $1,826 and $9,574.
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OBJECTIVE: To compute failure rates of common antibiotic drug 
classes used to treat CABP in adults.

METHODS: This study was a retrospective claims analysis using 
MarketScan Commercial & Medicare Supplemental Databases. 
Patients were ≥ 18 years with an outpatient visit for CABP (ICD-9-CM 
codes 481.x, 482.x, 485.x, 486, 487.0) between June 2011 to May 
2015, a beta-lactam (BL), macrolide (MAC), fluoroquinolone (FLU), or 
tetracycline (TET) monotherapy fill within 3 days of visit, 365 days 
continuous enrollment pre-index (first fill date), no hospital stay 0-2 
days post-index, and no antibiotic fill or CABP diagnosis 30 days pre-
index. Failure was defined as index drug refill, alternative drug fill, 
or emergency department (ED) visit or hospitalization for CABP 3-30 
days post-index. Adjusted failure rates controlling for age, sex, CDC 
census region, and health plan design were obtained using logistic 
regression.

RESULTS: After excluding ceftriaxone (n = 223) and ciprofloxacin 
(n = 4,995) treated patients due to small sample sizes, 251,947 patients 
met all criteria. Patients were 52.2 ± 17.4 S.D. years old, 47.7% male, 
and 21.5% Medicare enrollees. Similar proportions of patients were 
treated with MAC (44.5%) and FLU (43.3%) and with BL (6.6%) 
and TET (5.6%). The adjusted overall failure rate was 19.0%. Nearly 
two-thirds (65.6%) of failures resulted in an alternative antibiotic fill, 
one-quarter an index agent refill (23.9%), 5.2% in hospitalization, and 
3.9% in an ED visit. Adjusted failure rates were greatest for BL (23.0%) 
followed by TET (19.5%), MAC (18.7%), and FLU (18.6%). FLU fail-
ures had the greatest proportion of index refills (28.1%) followed by 
MAC (23.5%), BL (14.9%) and TET (12.4%). TET failures resulted 
in the greatest proportion of new agent fills (77.6%), followed by BL 
(76.2%), MAC (69.3%), and FLU (57.9%). FLU (range 44.3% to 60.1% 
unadjusted) was the most commonly filled alternative agent followed 
by MAC (range 33.3% to 49.3% unadjusted). Within class switches 
were 4.5% MAC, 5.3% BL and 11.7% FLU. Failures resulting in ED 
visits ranged from 2.9% (BL) to 4.6% (FLU) adjusted, and in hospital-
ization from 3.3% (MAC) to 8.1% (FLU).

CONCLUSIONS: Nearly 1 in 5 CABP patients treated with antibiotics 
failed their initial therapy demonstrating a significant unmet need in 
treating of this common infectious disease.

SPONSORSHIP: Cempra.

J06Work Productivity and Caregiver Impact of Respiratory 
Syncytial Virus Hospitalizations Among U.S. Preterm 

Infants 29-35 Weeks Gestational Age
Swett L1, Pokrzywinski R1, Leidy N1, Pannaraj P2, Yi J3, Pavilack M4,  
Kumar V5, McLaurin K5. 7101 Wisconsin Ave, Ste 1400, Bethesda, MD  
20814; laura.swett@evidera.com; (301) 986-6776 
1Evidera; 2Children’s Hospital Los Angeles; 3Emory University School of 
Medicine; 4Rutgers University; 5AstraZeneca

BACKGROUND: Respiratory syncytial virus (RSV) is the leading 
cause of infant hospitalizations in the U.S., and preterm infants have 
an increased risk. The clinical consequences of RSV hospitalizations 
(RSVH) in preterm infants are well known; however, empirical evi-
dence of how RSVH impacts caregivers is limited.

OBJECTIVE: To assess the impact of preterm infant RSVH on caregiver 
work productivity and caregiver stress.

METHODS: SENTINEL1 was an observational study of preterm 
infants 29-35 weeks gestational age hospitalized for RSV during the 
2014-2015 RSV season (NCT02273882). The Work Productivity and 
Activity Impairment questionnaire for caregivers of children hospital-
ized for respiratory illness (WPAI-CHRI), which measures hours of 
work missed, absenteeism (ABS), presenteeism (PRE), overall work 
productivity loss (OWPL), and daily activity impairment (DAI) during 

J04Patterns of Antibiotic Treatment Failure in  
Pediatric Community-Acquired Bacterial  

Pneumonia in the United States
Lopatkin A1, Classi P2, Landsman-Blumberg P3, Carroll C3, Murty S3, Slaff S3, 
Tillotson G2. 6340 Quadrangle Dr, Ste 100, Chapel Hill, NC 27517;  
allison.lopatkin@duke.edu; (516) 547-8638 
1Duke University and Cempra; 2Cempra; 3Xcenda. 

BACKGROUND: Community-acquired bacterial pneumonia (CABP) 
is the leading global cause of pediatric mortality from infection. Due 
to limited in-depth analyses of pediatric CABP antibiotic use and 
treatment failure, physicians face the ongoing challenge of choosing 
appropriate first-line treatment strategies.

OBJECTIVE: To quantify the impact of antibiotic type on treatment 
failure in pediatric (age < 18 years) patients with CABP. 

METHODS: We performed a retrospective analysis of pediatric patients 
with CABP using the Truven MarketScan Commercial & Medicare 
Supplemental Databases. The final population consisted of 156,413 
patients < 18 years diagnosed with CABP (ICD-9-CM) during the 
enrollment window of June 2011-May 2015, having met all inclusion 
criteria. These patients were treated with one of the following index 
drug classes: beta-lactam (BL), macrolide (MAC), fluoroquinolone 
(FLU), or tetracycline (TET) monotherapy. Treatment failure (Y/N) was 
defined as index drug refill, non-index drug fill, or hospitalization or 
emergency room visit for CABP 3-30 days post-index fill. Descriptive 
statistics were used to summarize demographics and treatment out-
comes. Bayesian statistics were used to evaluate the impact of index 
drug on treatment failure. 

RESULTS: Out of the 156,413 pediatric patients, 53.1% were male. 
The average age was 7.1 (SD = 4.5) years. We focused on MAC and BL 
as FLU (0.42%) and TET (0.27%) together made up less than 1% of 
the index drug fills. Pediatric patients were almost 2X more likely to 
receive MAC initially (64.2%) compared to BL (35.0%). Patients had 
higher likelihood of failure if treated with BL (16.4%) compared to 
MAC (9.8%; P < 0.05), suggesting the increased efficacy of MAC treat-
ment for pediatric CABP. Regardless of the index drug, all patients 
were more likely to fail by non-index fill than any other failure type. 
Using Bayesian statistics, we explored underlying relationships of 
failure patterns. Specifically, 59.2% of the patients who failed BL treat-
ment were switched to MAC. Similarly, 56.4% of patients who failed 
MAC treatment were switched to BL. However, a significant portion 
of patients who failed BL treatment were also prescribed a secondary 
BL (16.5%). In contrast, patients who failed MAC treatment were pre-
scribed a secondary MAC to a much lesser extent (3.9%). 

CONCLUSIONS: BL and MAC are the two most common drug classes 
used to treat children with CABP. However, patients treated with BL 
are significantly more likely to fail. Such analyses should help inform 
appropriate antibiotic choices to maximize treatment success.

SPONSORSHIP: Cempra.

J05 Antibiotic Treatment Failure in Adults with Community-
Acquired Bacterial Pneumonia: An Analysis of a Large 

U.S. Claims Database
Landsman-Blumberg P1, Carroll C1, Murty S1, Slaff S1, Classi P2, Lopatkin A3, 
Tillotson G2. 4114 Woodlands Pkwy, #500, Palm Harbor, FL 34685;  
pamela.blumberg@xcenda.com; (727) 771-4100 
1Xcenda; 2Cempra; 3Duke University and Cempra

BACKGROUND: Over 5 million patients present annually in the 
U.S. with community-acquired bacterial pneumonia (CABP) and are 
treated with an antibiotic yet failures beyond those resulting in hospi-
talization are often not reported in the literature.
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RESULTS: The efficacy evaluation included 576 children: omalizumab 
(n = 384) vs. placebo (n = 192). A higher percentage of omalizumab- 
than placebo-treated children were free of: clinically significant 
exacerbations (52.9% vs. 39.6%, P = 0.003), any clinician-reported 
exacerbations (25.3% vs. 13.0%, P < 0.001), asthma-related hospital 
admissions (95.6% vs. 90.6% (P = 0.024), unscheduled doctor visits 
(71.6% vs. 62.5%, P = 0.032), and any emergency visit (66.4% vs. 
53.1%, P = 0.003). Asthma-related emergency room visits were similar 
between the groups: 94.3% vs. 91.7%, P = 0.246. Omalizumab recipi-
ents missed fewer asthma-related mean (SD) school days than placebo 
recipients: 3.6 (5.7) vs. 4.9 (6.4), P = 0.0149. 

CONCLUSIONS: Treatment of children with uncontrolled allergic 
asthma with omalizumab increased their likelihood of being free of 
exacerbations and some forms of healthcare resource use (hospitaliza-
tions and unscheduled office visits) and decreased their number of 
missed school days due to their asthma. 

SPONSORSHIP: This study was funded by Genentech and Novartis.

J08 High Costs of Care for Children with Severe or Poorly 
Controlled Asthma in Privately Insured and Medicaid 

Populations
Teague W1, Antonova E2, Farr A3, Ding Y3, Iqbal A2, Chipps B4.  
PO Box 800386, Charlottesville, VA 22908; wgt2p@hscmail.mcc.virginia.edu;  
(434) 982-3654 
1University of Virginia School of Medicine; 2Genentech; 3Truven Health 
Analytics; 4Capital Allergy & Respiratory Disease Center

BACKGROUND: Severe or poorly controlled asthma in children is often 
associated with allergen sensitization and contributes considerably to 
the economic burden caused by asthma in the U.S.

OBJECTIVE: To evaluate the impact of severe or poorly controlled 
asthma and its allergic component on healthcare costs, by payer status

METHODS: In private (PI) or government-funded (Medicaid; MD) 
plans, we identified children (6-11 years old) with severe or poorly 
controlled asthma (thereafter = asthma; ≥ 2 asthma medical claims 
[ICD-9-CM 493.x; 1st diagnosis = ID], ≥ 2 asthma medications claims 
12 months after ID, and ≥ 1 claim for high-dose ICS or chronic OCS 
or ≥ 5 claims for SABA in 3 successive months 12 months after ID). 
We matched (1:1) children with asthma to those without asthma by 
demographics and compared mean healthcare costs per-patient-per-
year (PPPY; 2014 $). In children with asthma, we tested the effect of 
allergen sensitization status on mean asthma-specific and overall costs 
via regression models, adjusting for demographics and OCS use.

RESULTS: 33,108 PI (5.6% prevalence of severe or poorly controlled 
asthma) and 29,493 MD (9.8% prevalence) children with asthma were 
matched to children without asthma (mean 3.1 and 3.6 years follow-
up, respectively). Allergic vs. non-allergic status was identified in PI 
(34.6% vs. 23.4%) and MD (34.3% vs. 20.8%) children. Mean total 
PPPY costs of children with vs. without asthma (PI: $8,725 vs. $2,564, 
P < 0.0001; MD: $9,660 vs. $3,738, P < 0.001) included: medical (PI: 
$6,246 vs. $1,875, P < 0.001; MD: $6,977 vs. $3,028, P < 0.001), and 
outpatient pharmacy (PI: $2,479 vs. $689, P < 0.001; MD: $2,683 vs. 
$710, P < 0.001). In children with asthma, total adjusted any-cause 
mean costs in those with vs. without allergen sensitization were 
$8,788 vs. $9,100 (P = 0.03) for PI and $10,131 vs. $10,847 (P < 0.01) for 
MD. Total adjusted asthma-related mean costs in those with vs. with-
out allergen sensitization (PI: $3,919 vs. $2,960, P < 0.01; MD: $4,749 
vs. $3,779, P < 0.01) included: medical (PI: $2,442 vs. $1,812, P < 0.01; 
MD: $3,213 vs. $2,658, P < 0.01), and pharmacy (PI: $1,575 vs. $1,180, 
P < 0.01 MD: $1,657 vs. $1,173, P < 0.01).

CONCLUSIONS: Total, medical, and pharmacy costs in insured chil-
dren with severe or poorly-controlled asthma exceed those in children 

the prior 7 d, was evaluated at discharge (D/C), 1 week, 2 weeks, and 
1 month post D/C. Caregiver stress due to RSVH was also assessed at 
these times.

RESULTS: Caregiver data collected from 191 mothers and 77 fathers of 
212 infants with community-acquired RSVH were studied. The mean 
and median hospital length of stay was 8 and 6 days, respectively. 
Among WPAI-CHRI caregiver respondents, 91 (48%) mothers and 72 
(94%) fathers had paid employment. At D/C, 1 week, 2 weeks, and 1 
month post D/C, respectively, employed mothers reported missing an 
average of 23, 14, 7, and 4 hours of work; reported ABS was 73%, 45%, 
23%, and 16%; PRE was 64%, 52%, 33%, and 23%; OWPL was 91%, 
71%, 43%, and 31%; among all responding mothers, DAI was 79%, 
56%, 35%, and 24%. At D/C, 1 week, 2 weeks, and 1 month post D/C, 
respectively, employed fathers reported missing 24, 9, 4, and 2 hours of 
work; reported ABS was 58%, 23%, 9%, 4%; PRE was 64%, 45%, 29%, 
and 15%; OWPL was 81%, 51%, 31%, and 18%; among all respond-
ing fathers, DAI was 74%, 48%, 30%, and 18%. Emotional stress (e.g., 
worry, fear), disruption of family routine (e.g., travel for medical visits), 
medical concerns (e.g., monitoring infant’s breathing), and financial 
concerns were the most frequently reported RSVH-related caregiver 
concerns, which persisted through 1 month post D/C.

CONCLUSIONS: Preterm infant RSVH is a significant event that 
adversely affects caregivers, including missed work, diminished work 
productivity, emotional stress, financial concerns, and disruption of 
family routine. Caregiver burden due to RSVH extends beyond the 
hospitalization period and is an important consideration of the overall 
RSV disease burden that should not be overlooked.

SPONSORSHIP: This study was sponsored by AstraZeneca.

J07Treatment with Omalizumab Reduces Exacerbations, 
Healthcare Resource Utilization, and Missed School Days 

in Children with Uncontrolled Allergic Asthma
Szefler S1, Antonova E2, Trzaskoma B2, Ortiz B3, Paknis B3, Iqbal A2, 
Goldstein S4. 13123 E 16th Ave, Box 395, Aurora, CO 80045;  
Stanley.Szefler@childrenscolorado.org; (720) 777-0985 
1The Breathing Institute Children’s Hospital Colorado; 2Genentech; 3Novartis; 
4Allergy and Asthma Care of Long Island

BACKGROUND: Children with uncontrolled allergic asthma experi-
ence an increased risk of exacerbations, healthcare utilization, and 
missed school days. In this Phase III trial of 576 children with uncon-
trolled allergic asthma, treatment with omalizumab, compared with 
placebo, resulted in a 50.5% reduction in the rate of severe asthma 
exacerbations. 

OBJECTIVE: To compare the percentages of patients who were free of 
exacerbations and of healthcare resource use and missed school days 
of children with uncontrolled allergic asthma enrolled in a 52-week, 
randomized, multicenter, double-blind, placebo controlled study on 
the efficacy of omalizumab as add-on therapy.

METHODS: Children (≥ 6 to < 12 years old) with moderate to severe 
allergic asthma, inadequately controlled with ≥ 200 μg/day fluticasone 
propionate or equivalent, were randomized to placebo or omalizumab 
(75-375 mg) every 2 or 4 weeks. Background inhaled corticosteroid 
therapy was kept constant during the first 24 weeks of study; inves-
tigators could reduce doses during weeks 25-52. We compared the 
percentages of children (omalizumab vs. placebo) who were free of 
clinically significant exacerbations (worsening symptoms requiring 
doubling of baseline inhaled corticosteroid dose or systemic cortico-
steroids), any clinician-reported exacerbations or healthcare use, and 
the mean (SD) number of parent-reported school days missed due to 
asthma during the 52-week study period. P values were estimated by 
chi-square test.
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BACKGROUND: Inhaled corticosteroids (ICS), with or without com-
bined long-acting beta agonist (LABA), are commonly used as first line 
controller therapy for the treatment of persistent asthma.

OBJECTIVE: To assess ICS ± LABA adherence and rate of exacerbations 
among patients with persistent asthma in an integrated healthcare 
system in Detroit.

METHODS: Patients with persistent asthma, aged 5-64 years, and 
with ≥ 2 prescription fills for ICS ± LABA were identified between 
01/01/2004 and 11/30/2012 and followed up from the first ICS ± LABA 
fill until the earlier of the last ICS ± LABA fill (plus day’s supply of last 
fill), disenrollment, death, or end of study period. Measured as pro-
portion of days covered (PDC), adherence to ICS ± LABA was assessed 
between the first and the last fill for ICS period (time period with 
ICS prescriptions only) and ICS/LABA period (time period with ICS/
LABA prescriptions only), respectively. Exacerbation was defined as 
oral corticosteroid (OC) fill dispensed within 2 weeks after primary 
diagnosis of 493.x, or asthma-related hospital admission or emergency 
department (ED) or urgent care visits. Rates of exacerbation events 
per 100 person-years were determined for ICS periods or ICS/LABA 
periods, respectively.

RESULTS: The study sample included 5,256 patients, the majority of 
which were female (58.4%) and > 18 years of age (61.1%; mean ± SD 
age: 30.4 ± 18.7 years). Mean ± SD duration of follow-up after index 
controller fill was 37.1 ± 30.6 months. Adherence was slightly higher 
for patients who filled prescriptions for ICS/LABA relative to ICS 
(mean ± SD PDC: 47.4 ± 28.8% and 40.8 ± 29.1%, respectively). The 
proportion of patients with an OC fill was 45.1% or 43.9%, and the 
rate (95% CI) of OC fills was 44.4 (42.9, 45.8) or 41.7 (40.3, 43.1) per 
100 person-years for patients filling ICS or ICS/LABA prescriptions, 
respectively. The rate (95% CI) of inpatient admissions, ED, and urgent 
care visits for asthma was 1.75 (1.48, 2.05), 13.55 (12.77, 14.35), and 
2.71 (2.37, 3.09) per 100 person-years, respectively, for patients filling 
ICS; 1.97 (1.67, 2.3), 12.79 (12.01, 13.6), and 2.76 (2.41, 3.15), respec-
tively, for those filling ICS/LABA.

CONCLUSIONS: Adherence to ICS ± LABA was low and rates of exacer-
bations were high in this patient population, suggesting many patients 
with persistent asthma remain poorly controlled despite ICS ± LABA 
therapies and better management is needed to fill the care gap.

SPONSORSHIP: This study was funded by Boehringer Ingelheim.

J13 Incidence of Acute Respiratory Distress Secondary  
to Opioid Morphine Equivalent Dose Among a  

Medicaid Population
Sheen J, Brink D, Williams A, Holeman A, Cully A. 16974 Riverdale Dr, 
Chesterfield, MO 63005; janelle.sheen@xerox.com; (636) 519-4071 
Xerox State Healthcare

BACKGROUND: Medicaid recipients are prescribed opioids at twice 
the rate of non-Medicaid patients. Providers may be unsure and 
patients may be unaware of the risk of acute respiratory distress (RD) 
with opioids. Based on pain guidelines and data analysis, state pro-
grams can implement morphine equivalent (ME) dosing limits that 
promote safe use of opioids. 

OBJECTIVE: To describe trends in acute RD among recipients with 
and without a history of RD for three ME dose ranges. 

METHODS: Medicaid recipients continuously eligible from 01/01/2014 
to 12/31/2015 were identified via claims data. Individuals who had opi-
oid utilization in 2014 were excluded. Those remaining were divided 
into 4 groups: those who did not fill an opioid in 2015 (Group 1),  
those who filled an opioid with a daily dose of < 50 mg ME  
(Group 2), those who filled an opioid between 50 mg and 89 mg  

without asthma. In children with severe or poorly controlled asthma, 
allergic status is associated with additional asthma-related costs, 
despite lower total costs. These effects were evident in private and 
government-funded health plans.

SPONSORSHIP: This study was funded by Genentech.

J10 Treatment Escalation and Postescalation  
Exacerbation Among Asthma Patients Who  

Initiate an ICS-Containing Regimen

Bengtson L1, Yu Y2, Wang W2, Cao F1, Hulbert E1, Wolbeck R1, Elliott C1, 
Buikema A1. 11000 Optum Cir, Eden Prairie, MN 55344;  
lindsay.bengtson@optum.com; (952) 205-7717 
1Optum; 2Boehringer Ingelheim 

BACKGROUND: Inhaled corticosteroids (ICS) are the cornerstone of 
asthma treatment and can be escalated if control is not obtained with 
ICS alone. However, many patients on ICS remain uncontrolled even 
after treatment escalation. 

OBJECTIVE: To assess treatment escalation and the rate of exacerba-
tions postescalation among asthma patients who initiate ICS or ICS-
containing treatment.

METHODS: The study population includes asthma (ICD-9-CM 493.xx  
on ≥ 2 service dates) patients ≥ 12 years of age from a large U.S. 
administrative claims database, who initiated ICS or ICS-containing 
treatment (index date) between 1/1/2009 and 9/30/2014 and had at 
least one year of continuous enrollment before and after index date. 
Patients were excluded if they had other lung diseases or prescription 
fills for ICS, long-acting β2-agonists (LABAs), or leukotriene modifiers 
(LTRMs) within one year prior to the index date or anticholinergics 
during the study period. Escalation was defined as one or more of 
the following: ICS dose increase, switch between ICS, LABA, and 
LTRM, or add-on of controller medication(s). Patients were followed 
post escalation until the earliest of health plan disenrollment, death, 
or 9/30/2015. The rate of exacerbation following the first escalation 
was estimated. 

RESULTS: Among asthma patients initiating ICS or ICS-containing 
treatment (N = 34,200, mean [SD] age = 38 [16] years), 5,044 (15%) 
escalated their initial treatment regimen. During one year post-
index, the mean (SD) time to the first escalation was 136 (105) days 
(median = 110). The most common changes at first escalation included 
one or more of the following: ICS dose increase (68%), add-on of 
LABA (27%), or add-on of LTRM (25%). The mean (SD) follow-up 
period after the first escalation was 1,033 (510) days (median = 922). 
During the post first escalation period, 39% (N = 1,962) of patients 
experienced at least one asthma exacerbation at a rate of 0.27 (0.50) 
per patient per year, and the average time to the first exacerbation post 
escalation was 309 (385) days (median = 167) post escalation. 

CONCLUSIONS: Among the asthma patients initiated with ICS-
containing therapies who escalated within one year of initiation, 
nearly 40% had an asthma exacerbation after the first escalation, 
highlighting the care gap among these asthma patients and the need 
to manage them more effectively. 

SPONSORSHIP: This research was funded by Boehringer Ingelheim. 

J11Inhaled Corticosteroid and Inhaled Corticosteroid/Long-
Acting Beta Agonist Adherence and Exacerbations Among 

Patients with Persistent Asthma in an Integrated Healthcare System

Woodcroft K1, Yu Y2. 1 Ford Place, 3E, Detroit, MI 48202;  
kwoodcr1@hfhs.org; (313) 874-7104 
1Henry Ford Health System; 2Boehringer Ingelheim 
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6.8, 4.5, 3.8, and 1.8 per 100 infant-seasons for those 3-6 months born 
at 29-30, 31-32, 33-34, and 35-36 wGA, and FT, respectively. RSVH 
rates for infants < 3 months increased in 2014-2015 for infants 29-30 
(87%), 31-32 (27%), and 33-34 wGA (21%), and decreased for infants 
35-36 wGA (19%) and FT (25%). Among infants 3-6 months, RSVH 
rates in 2014-2015 increased for infants 29-30 (35%) and 31-32 wGA 
(10%), and decreased for infants 33-34 wGA (9%), 35-36 wGA (19%), 
and FT (25%). RSVH rates remained stable for infants 6-12 months 
in 2014-2015 for all wGA groups. For infants < 3 months, the RR 
increased in 2014-2015 vs. 2010-2014 among 29-30 (2.2 vs. 5.7, 157%), 
31-32 (2.4 vs. 3.9, 66%), and 33-34 wGA (2.1 vs 3.3, 58%) infants. For 
infants 3-6 months, the RR increased among 29-30 (2.9 vs. 5.2, 79%), 
31-32 (2.6 vs. 3.8, 47%), and 33-34 wGA (2.1 vs. 2.5, 21%).

CONCLUSIONS: There was a substantial decline in RSV IP use in the 
2014-2015 season and a concurrent increase in RSVH among infants 
29-34 wGA. RSVH rates and rate increases in 2014-2015 were highest in 
infants with lower wGA and younger chronologic age during RSV season.

SPONSORSHIP: AstraZeneca.

L00-L99 Diseases of the Skin and Subcutaneous  
 Tissue (e.g., Psoriasis, Pressure Ulcers)

L02 Burden of Atopic Dermatitis: Comorbidities, Healthcare 
Resource Utilization, and Costs in U.S. Commercial and 

Medicare Adult Populations
Shrestha S1, Miao R2, Wang L1, Chao J3, Wei W2. 1400 Preston Rd, Ste 400, 
Plano, TX 75093; sshrestha@statinmed.com; (734) 222-5426 ext 421 
1STATinMED Research; 2Sanofi; 3Regeneron 

BACKGROUND: Atopic dermatitis (AD) is an immune-mediated, 
chronic inflammatory skin condition characterized by severe itch.

OBJECTIVE: To evaluate the severity of AD and associated comorbid-
ity burden, healthcare resource utilization (HCRU), and costs among 
adult U.S. Commercial and Medicare populations. 

METHODS: This retrospective analysis used Commercial and Medicare 
insurance claims databases from a national health insurer associated 
with Optum to identify adults diagnosed with AD (≥ 1 claims with 
diagnosis code of ICD-9-CM 691.8) from June 30, 2010 to September 
30, 2014. AD patients were matched 1:1 to non-AD controls based on 
demographic characteristics. AD patients were further stratified by 
disease severity using treatment as surrogate (higher severity group: 
systemic immunosuppressant, corticosteroids, or phototherapy; lower 
severity group: topical corticosteroids or calcineurin inhibitors only, or 
no treatment). Comorbidity burden, all-cause HCRU and costs were 
compared between AD and non-AD cohorts, and between higher and 
lower AD severity groups. 

RESULTS: Analysis was conducted on a total of 166,212 adult patients 
from the Commercial database (mean [SD] age: 43 [14.6] years; 61.8% 
female) and 62,120 patients from the Medicare database (mean [SD] 
age: 75 [6.7] years; 59.2% female). Compared with non-AD patients, 
AD patients in both Commercial and Medicare cohorts had sig-
nificantly greater comorbidity burden (Charlson Comorbidity Index: 
0.46 vs. 0.34 and 1.92 vs. 1.75, respectively). Pre-defined AD-related 
comorbid conditions were all significantly more prevalent among AD 
patients vs. controls (all P < 0.05) in both Commercial and Medicare 
populations. Specifically, AD patients had significantly more atopic 
conditions relative to controls, including asthma (10.7% vs. 4.5% and 
9.6% vs. 6.0%, respectively), allergic rhinitis (22.4% vs. 8.1% and 
15.3% vs. 7.2%, respectively). Relative to controls, HCRU and total 
annual costs were significantly higher per AD patient (Commercial: 
$10,461 vs. $7,187; Medicare: $16,914 vs. $13,714; both P < 0.0001). 
AD patients with higher disease severity had higher comorbidity  

ME (Group 3), and those who filled an opioid ≥ 90 mg ME (Group 4). 
Recipients with non-opioid claims during 2015 served as the control. 
RD was defined by ICD-9 and ICD-10 diagnosis codes for acute respira-
tory failure or acute respiratory distress syndrome. The baseline inci-
dence of acute RD was assessed 7 to 14 days before the first opioid fill 
in 2015. The incidence of acute RD was compared for all groups during 
the three weeks following the first opioid fill. The groups were further 
analyzed by separating the recipients with and without a history of any 
RD in 2014.

RESULTS: A total of 233,924 recipients were eligible for the study. 
Group 1 included 211,510 recipients, Group 2 = 19,330, Group 
3 = 1,941, and Group 4 = 1,143. The incidence of acute RD among recip-
ients (with and without prior RD) was similar across the 3-week time 
period for Groups 1, 2, and 3; while Group 4 saw an increase in acute 
RD from 1.05% at baseline to 3.10% in week 2. In the subgroup with 
no history of RD, the incidence of acute RD mirrored that of all com-
bined recipients. Those who had a ME ≥ 90 mg (Group 4) increased 
from 0.92% at baseline to 1.55% in week 2. However, in recipients 
with a prior history of RD both Groups 3 and 4 saw increases in acute 
RD through week 3. The increase from baseline to week 3 was 5.08% 
to 14.41% for Group 3 and 18.92% to 29.73% for Group 4.

CONCLUSIONS: The data indicates rates of acute RD increase most at 
a daily opioid ME ≥ 90 mg, and the rate of acute RD is higher among 
recipients with a history of RD. Medicaid programs should implement 
daily opioid ME limits for recipients, including those at high risk due 
to prior history of RD, to improve safe use of opioids.

SPONSORSHIP: Funded internally by Xerox State Healthcare. 

J14 Impact of 2014 American Academy of Pediatrics Guidance 
for RSV Immunoprophylaxis

McLaurin K1, Pavilack M2, Krilov L3, Diakun D4, Wade S5, Farr A4.  
One MedImmune Way, Gaithersburg, MD 20878;  
kimmie.mclaurin@astrazeneca.com; (301) 398-4164 
1AstraZeneca; 2Rutgers University; 3Children’s Medical Center, Winthrop 
University Hospital; 4Truven Health Analytics; 5Wade Outcomes Research 
and Consulting

BACKGROUND: The 2014 American Academy of Pediatrics guidance 
on respiratory syncytial virus immunoprophylaxis (RSV IP) recom-
mended against its use in infants 29-34 weeks gestational age (wGA) 
without chronic lung disease (CLD) or congenital heart disease (CHD). 
The impact of this change on RSV IP utilization and RSV outcomes is 
not yet understood. 

OBJECTIVE: To compare RSV IP utilization and RSV hospitalization 
(RSVH) rates during the 2014-2015 season vs. the combined 2010-
2014 seasons.

METHODS: Infants born July 1, 2009 to June 30, 2015 were identi-
fied in the MarketScan Multistate Medicaid (MED) and Commercial 
(COM) databases; DRG and ICD-9-CM codes were used to select 
full-term (FT) and preterm infants without CLD or CHD. Outpatient 
RSV IP use was identified by drug (NDC) or administration (CPT or 
HCPCS) codes and RSVH was identified by diagnosis codes between 
November-March. RSVH rates were calculated per 100 infant-seasons 
with MED and COM infants weighted by prevalence of U.S. births 
(51% MED, 49% COM). To adjust for seasonal variation, rate ratios 
(RR) for preterm infants were calculated relative to FT infants. 

RESULTS: 1.7 million MED and 1.5 million COM births were identi-
fied; 3.5% MED and 2.9% COM infants were born at 29-34 wGA. 
RSV IP use among infants < 6 months of age was 13%, 5%, and 1% in 
2014-2015 among infants 29-30, 31-32, and 33-34 wGA, respectively 
(decreases of 73%, 86%, and 92% vs. 2010-2014). RSVH rates in 2014-
2015 were 21.9, 15.2, 12.7, 10.1, and 3.9 for infants < 3 months and 9.3, 
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moderate to severe plaque psoriasis (PsO). TALTZ is administered by 
subcutaneous injection. The recommended dose is 160 mg at Week 0, 
followed by 80 mg at Weeks 2, 4, 6, 8, 10, and 12, then 80 mg every 
4 weeks. 

OBJECTIVE: To estimate the 3-year pharmacy budget impact of add-
ing TALTZ to the current mix of biologics indicated for the treatment 
of moderate to severe PsO in the U.S. 

METHODS: A budget impact model compared costs before and after 
adding TALTZ to a hypothetical 1 million-member commercial health 
plan. The model factored the U.S. approved dosing regimens and esti-
mated the biologic agents’ acquisition, administration, initiation and 
monitoring costs. The percent of patients with moderate-to-severe PsO 
was derived from public literature. Patients were categorized into bio-
logic naïve and biologic experienced and entered the model cyclically 
every 4 weeks. Biologic-naïve patients were simulated through up to 3 
lines of biologic therapy with clinical success determined by Psoriasis 
Area and Severity Index (PASI) scores derived from clinical trials (base 
case; PASI 75). Biologic-experienced patients were simulated through a 
single line of biologic treatment. Discontinuation rates were included 
for all biologics. One-way sensitivity analysis was conducted changing 
key model parameters. 

RESULTS: A total of 1,827 patients were modeled over 3 years (285 were 
biologic naïve and 1,542 were biologic experienced). Assuming no man-
dated step-therapy for biologic-naïve patients, the overall health plan 
pharmacy costs of adding TALTZ to formulary was estimated to increase 
by $0.043 per member per month (PMPM) over 3 years ($0.012 PMPM 
and $0.031 PMPM increase from modeling biologic naïve and biologic 
experienced, respectively). Assuming 1 or 2 mandated step therapies for 
biologic-naïve patients, the overall health plan pharmacy costs of add-
ing TALTZ to formulary was estimated to increase by $0.040 PMPM or 
$0.035 PMPM over 3 years ($0.009 PMPM or $0.004 PMPM vs. $0.012 
PMPM increase from modeling biologic naïve), respectively. From sen-
sitivity analyses; the model was most sensitive to TALTZ WAC followed 
by the number of treated PsO patients.

CONCLUSIONS: Overall, adding TALTZ to a healthcare plan has a 
relatively small cost impact on pharmacy budget over 3-year time 
horizon, and grants patients with moderate-to-severe PsO with access 
to an innovative and clinically efficacious alternative biologic therapy.

SPONSORSHIP: Eli Lilly and Company.

L05Positive Predictive Value of an Algorithm to Identify 
Moderate-to-Severe Psoriasis in a Claims Database

Malatestinic W1, Nordstrom B2, Wu J3, Goldblum O1, Solotkin K1, Lin C1, 
Kistler K2, Johnston J1, Hawley L4, Sicignano N5, Araujo A1. Lilly Corporate 
Center, Indianapolis, IN 46285; malatestinic_william_n@lilly.com;  
(317) 997-2005 
1Lilly USA; 2Evidera; 3Kaiser Permanente Los Angeles Medical Center; 
4Naval Medical Center, MC, USN; 5Health ResearchTx

BACKGROUND: Most diagnostic coding systems (e.g., ICD-9) do 
not allow for direct capture of disease severity information; thus, 
algorithms must be used to infer severity in studies utilizing claims 
databases. 

OBJECTIVE: To assess the validity of an algorithm to identify moder-
ate-to-severe psoriasis (Ps) in the U.S. Department of Defense (DoD) 
database. 

METHODS: During the study period (January 1, 2008-October 31, 
2013) 147,323 patients with a Ps ICD-9-CM code (696.1) were identi-
fied; patients with a dermatologist Ps diagnosis and documentation of 
phototherapy and/or systemic therapy were then classified as having 
moderate-to-severe Ps (n = 16,284). Manual review of medical records 

burden, HCRU, and an almost two-fold increase in total annual 
costs per patient vs. those with lower disease severity (Commercial 
population: $14,580 vs. $7,192; Medicare: $21,779 vs. $12,490, both 
P < 0.0001).

CONCLUSIONS: AD was associated with significantly higher comor-
bidity burden, HCRU and total costs in U.S. Commercial and Medicare 
adult populations. Among AD patients, higher disease severity was 
associated with even greater comorbidity and economic burden.

SPONSORSHIP: This study was sponsored by Sanofi and Regeneron. 

L03Apremilast for the Treatment of Psoriasis and Psoriatic 
Arthritis: Management of Gastrointestinal Adverse Effects

Abraham B1, Shah K2, Levi E2, Sellin J3. 6565 Fannin St, Houston, TX 
77030; bpabraham@houstonmethodist.org; (713) 790-3333 
1Houston Methodist-Weill Cornell; 2Celgene; 3Baylor College of Medicine

BACKGROUND: Apremilast (APR), an oral phosphodiesterase 4 (PDE4) 
inhibitor, works intracellularly to regulate inflammatory mediators 
involved in the pathogenesis of psoriasis (PsO) and psoriatic arthritis 
(PsA). Diarrhea and nausea are among the most common gastrointesti-
nal (GI) adverse events (AEs) associated with PDE4 inhibitors.

OBJECTIVE: To review the occurrence of diarrhea and nausea events 
in the APR clinical program and provide strategies for managing these 
events based on the literature on drug-induced GI symptoms and on 
clinical experience.

METHODS: The safety and tolerability of APR 30 mg BID (APR30) 
were evaluated in 2 phase III clinical trials in patients with moder-
ate to severe plaque PsO (ESTEEM 1 and ESTEEM 2) and 3 phase III 
clinical trials in patients with active PsA (PALACE 1, PALACE 2, and 
PALACE 3); study details are published. No protocol definition for 
diarrhea or nausea was provided for these studies; diarrhea and nau-
sea were documented from patients’ reports and characterized as mild, 
moderate, or severe according to patients and investigators.

RESULTS: In the pooled clinical studies, most GI AEs reported with 
APR30 treatment occurred early, were mild in severity, and resolved 
without intervention or dose modification. Patients treated with 
APR30 experienced diarrhea (16.5%-17.8%) and/or nausea (15.1%-
16.6%) during the 0- to 16-week placebo-controlled periods. The 
majority of diarrhea or nausea events occurred within the first 2 
weeks of treatment. Diarrhea and nausea were mostly mild or moder-
ate. Most cases tended to resolve over time with continued dosing, 
without intervention; when treatment was needed, loperamide was 
most commonly used.

CONCLUSIONS: Diarrhea and nausea are AEs reported with APR30 
treatment; they generally occur early, are mild in severity, and resolve 
without intervention. If needed, a number of non-pharmacologic and 
pharmacologic measures, based on the literature for drug-induced GI 
symptoms, could be considered to manage GI AEs in the short term with 
the goal of optimizing long-term treatment outcomes. We suggest setting 
expectations before treatment initiation to maximize treatment success. 

SPONSORSHIP: This study was sponsored by Celgene.

L04Ixekizumab in the Treatment of Moderate-to-Severe Plaque 
Psoriasis: A 3-Year U.S. Pharmacy Budget Impact Analysis

Al Sawah S1, Burge R1, Kelton K2, Klein T2, Smolen L2, Foster S1.  
Lilly Corporate Center, DC 1532, Indianapolis, IN 46285;  
al_sawah_sarah@lilly.com; (317) 270-2976 
1Eli Lilly and Company; 2Medical Decision Modeling 

BACKGROUND: TALTZ (ixekizumab) is an interleukin (IL)-17A 
antagonist that was recently approved by the FDA for the treatment of 
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ment in the PASI score is 8.7 and 10.0 (difference = 1.3 points), respec-
tively. Because minimal clinically important difference (MCID) in 
DLQI improvement is 5.0 points, the difference was not considered 
clinically meaningful in both cases.

CONCLUSIONS: Although PASI-90 is associated with greater improve-
ment in DLQI score compared to PASI-75, the incremental gain is 
small and is not clinically meaningful. Future studies should more 
closely examine the cost and value of achieving a PASI-90 response 
with new biologic therapies.

SPONSORSHIP: Celgene. 

L07Budget Impact Model Comparing Enstilar Per-Patient Costs 
in Moderate-to-Severe Psoriasis Vulgaris

Asche C1, Feldman S2, Zografos P3, Lu M3. One Illini Dr, Peoria, IL 61656-1649; 
cva@uicomp.uic.edu; (309) 671-8461 
1University of Illinois College of Medicine at Peoria; 2Wake Forest University 
School of Medicine; 3LEO Pharma 

BACKGROUND: About 20% of the U.S. adult psoriasis population 
(approximately 1.5 million people) suffer from extensive disease with 
body surface area coverage > 10%. A budget impact model (BIM) 
for Enstilar (calcipotriene and betamethasone dipropionate foam, 
0.005%/0.064%) may be of value in this population for cost compari-
sons with systemic and biologic therapies, and for formulary approvals 
and reimbursements.

OBJECTIVE: To develop a BIM to estimate initial as well as long-term 
treatment costs associated with formulary adoption and uptake of 
Enstilar as compared with other psoriasis therapies in the treatment of 
moderate-to-severe psoriasis vulgaris from the perspective of a hypo-
thetical U.S. health plan with 1 million plan members.

METHODS: This BIM illustrates quantified cost variations associ-
ated with scenarios of relative market shares of psoriasis therapies in 
this subpopulation. It also allows for comparisons of user-adaptable 
scenarios defined by the real-world shares of comparator products 
for psoriasis in the U.S. managed care clinical practice setting. It was 
developed using Microsoft Excel and incorporates epidemiologic data, 
market uptake assumptions, and drug utilization costs. Treatment 
efficacy in the model is based on the product’s prescribing informa-
tion, except for Enstilar, which is based on a published subanalysis 
on moderate-to-severe patients using the product for up to 12 weeks 
(NCT02132936). Response is measured by the percentage of patients 
who achieved Psoriasis Area and Severity Index (PASI) score (PASI 
75) during the trial. Drug costs were extracted from the Medi-Span 
reference pricing database (as of January 21, 2016). The BIM was used 
to simulate 2 scenarios, one each for the treatment mix before and 
after the introduction of Enstilar. Outcomes predicted by the model 
are expressed in terms of annual cost of treatment (COT), costs per 
responder, and COT per member per month (PMPM).

RESULTS: At year 1, Enstilar had the lowest per-patient cost ($9,913) 
necessary to achieve PASI-75 response, as compared with etanercept 
($73,773), adalimumab ($92,871), infliximab ($34,048), ustekinumab 
($83,975), secukinumab ($113,858), apremilast ($47,960), and ixeki-
zumab ($62,707). Adding Enstilar to the health plan formulary 
is expected to decrease the annual COT for this population by 
$36,112,572 (from $201,621,219 to $165,508,647). The COT PMPM 
is expected to decrease by $3.00 (from $16.80 to $13.80).

CONCLUSIONS: Use of this BIM suggests the potential benefit of a 
step-wise approach involving the use of topical agents before more 
expensive systemic or biologic treatments in this subpopulation.

SPONSORSHIP: LEO Pharma.

was conducted for 250 patients randomly selected from the moderate-
to-severe cohort; patient charts were searched for disease severity 
indicators (e.g., clinical measurements such as body surface area and 
progress notes indicating provider rating of severity). The positive 
predictive value (PPV) of the claims algorithm, using chart data as the 
gold standard, was calculated both considering patients whose sever-
ity level could not be determined from the chart as true positives (TP), 
and considering them false positives (FP). Because the same systemic 
treatments can be used for both Ps and psoriatic arthritis (PsA), mild 
Ps may be erroneously classified as moderate-to-severe Ps based on 
receipt of systemic therapy for PsA. Thus, PPV was also calculated 
among strata with PsA (n = 88) and those without.

RESULTS: Treating undetermined patients (n = 4) as TP resulted in a 
PPV of 0.85 (95% CI, 0.80-0.89). If undetermined cases are assumed 
to be FP, PPV dropped slightly to 0.83 (95% CI, 0.78-0.88). Among 
the subgroup of patients with PsA, the PPV was 0.83 (there were no 
undetermined patients in the PsA subgroup); among non-PsA patients, 
the PPV ranged from 0.83-0.86. 

CONCLUSIONS: The algorithm used to identify patients with mod-
erate-to-severe Ps demonstrated reasonable PPV. A visit to a derma-
tologist in which a diagnosis of Ps was recorded, in combination with 
use of systemic therapy or phototherapy, identified a cohort in which 
~85% of patients would be expected to have moderate-to-severe 
Ps based upon chart review. The algorithm performed equally well 
regardless of PsA status. This algorithm may be useful to researchers 
needing to identify moderate-to-severe Ps patients in claims database 
studies. As the validity of coding algorithms may vary across databases 
(because of the dependence of PPV on disease prevalence), use of this 
algorithm outside of the DoD database may require further database-
specific validation. 

SPONSORSHIP: Lilly USA.

L06Quality-of-Life Benefit Achieved with PASI 75 and PASI 90 
Response: Results from Phase III Trials of Apremillast

Tencer T, Li S, Clancy Z, Zhang F. 86 Morris Ave, Summit, NJ 07901; 
ttencer@celgene.com; (908) 673-9000 
Celgene 

BACKGROUND: A ≥ 75% reduction from baseline in Psoriasis Area 
and Severity Index score (PASI-75) is considered the standard efficacy 
measure for plaque psoriasis therapies. With emerging biologic thera-
pies, there is debate whether PASI-90 should become the new bench-
mark for measuring outcomes. The incremental change in patients’ 
quality-of-life (QOL) of PASI-90 compared to PASI-75 has not been 
established, although it is an important consideration given the high 
costs of emerging biologics.

OBJECTIVE: To estimate the incremental QOL gain of achieving 75% 
improvement in the PASI score compared to 90% improvement.

METHODS: A post hoc analysis of data pooled from phase III clinical 
studies (Efficacy and Safety Trial Evaluating the Effects of Apremilast in 
Psoriasis [ESTEEM] 1 and 2) was conducted to assess the relationship 
between the skin clearance (PASI) and QOL (using the Dermatology 
Life Quality Index [DLQI]). A univariate linear regression model 
was developed to estimate incremental QOL gain of achieving 75% 
improvement in the PASI score compared to 90% improvement.

RESULTS: A total of 836 patients who received apremilast were 
included in the analysis. Baseline PASI and DLQI were 18.80 and 
12.65, respectively. At week 16, mean change from baseline in total 
DLQI score was greater in patients with PASI-90–100 (-11.3) com-
pared to patients with PASI-75–89 response (-8.8, difference = 2.4). 
Based on the results of the linear regression model, the estimated 
mean improvement in DLQI from achieving a 75% and 90% improve-
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METHODS: MarketScan claims database identified adult U.S.-based 
PsA patients from 01/01/2011-12/31/2013 (identification period), with 
a 1-year follow-up period and an additional 3-month period to con-
firm continuous index biologic use (ending 3/31/2015). Patients had 
≥ 1 ICD-9-CM diagnosis for PsA (696.0) and ≥ 1 pharmacy claim for 
ETA, ADA, CER, GOL, or UST during the index period. Patients were 
grouped by treatment status (biologic-experienced defined as biologic 
use in 6 months pre-index date and biologic-naïve defined as no prior 
biologic use in the 6 months pre-index date). Patients with other auto-
immune diseases indicated for biologic treatment were excluded. Due 
to limited dosing data in claims, intravenous biologic therapy was not 
evaluated. Utilization included mean days of above-label use (defined 
as dose > 10% of the labelled dose), below-label use (defined as dose 
< 10% of the labelled dose), and on-label use (define as dose ± 10% of 
the labelled dose). 

RESULTS: We identified 4,245 PsA patients who received ETA 
(n = 2,342), ADA (n = 1,788), and GOL (n = 115), respectively. CER 
(n = 0) and UST (n = 14) were excluded for small sample size and due to 
approvals for PsA in late 2013. Most patients were male (~60%), with a 
mean age of ~50 years. Across PsA patient cohorts, most patients were 
biologic-experienced (ETA: 67%; GOL: 57%; and ADA: 56%, respec-
tively). Mean days of above-label use were greater in biologic-experi-
enced patients on ADA (47 vs. 19) compared to biologic-naïve patients. 
Biologic-experienced patients on ETA and GOL had fewer mean days of 
above-label use (ETA: 16 vs. 20; GOL: 9 vs. 16) compared to biologic-
naïve patients. Across treatment-experienced and -naïve patients, mean 
days for on-label use (ETA: 271 vs. 277, ADA: 251 vs. 286, and GOL: 
300 vs. 288, respectively,) and below-label use (ETA: 4 vs. 3, ADA: 0 
vs. 1, and GOL: 0 vs. 0, respectively) were similar.

CONCLUSIONS: Above-label use was seen in PsA patients across all 
biologic treatments: ETA, ADA, or GOL. However, greater above-label 
use was observed in patients with previous biologic experience. 

SPONSORSHIP: Novartis. 

L10Examining the Impact of Psoriatic Arthritis on Risk of 
Developing New Comorbidities

Kaine J1, Song X2, Lenhart G2, Palmer J3. 1945 Versailles St, Sarasota, FL 
34239; jeffreylkaine@gmail.com; (941) 365-0770 
1Sarasota Arthritis Research Center; 2Truven Health Analytics; 3Novartis 

BACKGROUND: Studies have shown that psoriatic arthritis (PsA) is 
associated with higher rates of developing certain comorbidities, but 
this impact has not yet been widely studied in the U.S. 

OBJECTIVE: To assess whether there is an association between PsA 
diagnosis and newly acquired comorbidities. 

METHODS: Using a large national claims dataset in the U.S., patients 
with newly diagnosed PsA were matched with a control cohort with-
out PsA. Adults with ≥ 1 inpatient or 2 outpatient diagnoses of PsA  
(ICD-9-CM 696.0) in 1/1/2008-9/30/2015 were extracted from 
MarketScan Databases, with the first PsA diagnosis as the index date. 
Patients had ≥ 24 months continuous enrollment prior to the index 
date (baseline) and were followed for ≥ 12 months until the earliest 
of inpatient death or end of the data. PsA patients were matched on 
calendar year, age, gender, and geographic region to those with no 
PsA diagnosis anytime in 2007-2015 (controls). New comorbidities 
(not present in the 24-month pre-period) in the follow up period and 
time from the first PsA diagnosis to the first diagnosis of specific new 
comorbidities were examined. Cox proportional hazards models were 
estimated to examine the marginal impact of PsA on development of 
new comorbidities, controlling for patients’ demographic (e.g., age, 
gender, region, health plan type, index year) and baseline clinical 
characteristics.

L08Medication Adherence and Persistence in Patients  
with Psoriasis, Psoriatic Arthritis, and Rheumatoid 

Arthritis: A Systematic Literature Review
Murage M1, Tongbram V2, Bay C2, Johnson N2, Clifford S2, Malatestinic W1, 
Larmore C1, Feldman S3, Araujo A1. Lilly Corporate Center, Indianapolis, IN 
46285; murage_mwangi_james@lilly.com; (317) 276-1634 
1Lilly USA; 2ICON; 3Wake Forest University School of Medicine

BACKGROUND: Psoriasis (PsO), psoriatic arthritis (PsA), and rheuma-
toid arthritis (RA) are debilitating disorders. Treatment can improve 
patient outcomes; however, lack of medication adherence and per-
sistence (MAP) can cause disease flare-ups, increased disability, and 
premature death. 

OBJECTIVE: To appraise the current understanding of MAP rates and 
barriers among patients with PsO, PsA, and RA.

METHODS: A systematic literature review (SLR) of U.S. based studies 
published from 2000-2015 on MAP among patients with PsO, PsA, 
and RA was conducted in Medline, Embase, PsycINFO, Cochrane, and 
PubMed databases and relevant conference proceedings since 2013. 
Investigators of identified studies defined MAP differently.

RESULTS: From 2,417 identified abstracts, 74 studies met the selec-
tion criteria. Infliximab (IFX), adalimumab (ADA), and etanercept 
(ETN) were the most commonly analyzed biologics. Wide ranges 
of MAP rates were seen. Within the 49 RA studies, overall adher-
ence rates ranged from 16-83% for ETN, 21-85% for ADA, and 
38-90% for IFX. Additionally, overall persistence rates ranged from 
35-89% for ETN, 42-94% for ADA, and 41-96% for IFX. Similar 
wide ranges were seen in PsO (N = 21) and PsA (N = 10) studies. In 
2 of 3 studies with ETN, ADA, and IFX, IFX patients had higher 
rates of adherence. Of 10 studies comparing ETN, ADA, and IFX, 
8 showed higher persistence rates in IFX patients as well. In three 
RA studies, patients on triple therapy (MTX + Sulphasalazine + Hydr
ochloroquine) had lower odds of being adherent (N = 2) or persistent 
(N = 3) when compared to patients using biologics + methotrexate. Of 
4 studies that compared persistence rates in experienced versus new 
biologic users, all 4 reported new biologic users were less persistent. 
Younger age, female gender, non-white race, and lower relative indi-
vidual or neighborhood income were factors reported with reduced 
MAP in some of the studies. 

CONCLUSIONS: MAP rates in PsO, PsA, and RA vary widely. Among 
ETN, ADA and IFX users, MAP rates were slightly higher among IFX 
users. Experienced biologic users have higher persistence rates than 
new users. Misaligned definitions for MAP and the lack of standard-
ization with regard to dosing schedules across treatments prevent 
comparison on equal terms and may account for wide rate variation. 
Consistent measures of MAP are needed to support developing MAP 
improvement measures for PsO, PsA, and RA patients.

SPONSORSHIP: Lilly USA.

L09Biologic Utilization Patterns in Treatment-Experienced and 
Treatment-Naïve Patients with Psoriatic Arthritis

Schwartzman S1, Li F2, Zhou H2, Herrera V2, Palmer J2. 535 E 70th St, 7th Fl,  
New York, NY 10021; schwartzman.sergio@outlook.com; (212) 606-1557 
1Hospital for Special Surgery, Weill Cornell Medical College; 2Novartis 

BACKGROUND: Patients with psoriatic arthritis (PsA) are treated 
with biologics; Dose adjustment outside of the approved label may 
be used to achieve disease control. The impact of prior biologic use 
is unknown. 

OBJECTIVE: To describe biologic utilization patterns of etanercept 
(ETA), adalimumab (ADA), certolizumab (CER), golimumab (GOL), 
and ustekinumab (UST) in PsA patients who are biologic-experienced 
versus biologic-naïve.
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L12Treatment Patterns Among Psoriasis Patients from a Large 
National Payer Database: A Retrospective Study

Murage M1, Kern D2, Sonawane K2, Malatestinic W1, Muram T1,  
Quimbo R2, Araujo A1. Lilly Corporate Center, Indianapolis, IN 46285; 
murage_mwangi_james@lilly.com; (317) 276-1634 
1Lilly USA; 2HealthCore

BACKGROUND: Psoriasis (PsO) is not treated with a standardized 
stepwise approach and attainment of remission remains challenging 
for many PsO patients. Understanding treatment patterns provide 
insights on PsO patient management and potential standardization. 

OBJECTIVE: To characterize treatment patterns of PsO patients in a 
large single payer database.

METHODS: Retrospective study of 128,308 adult PsO patients in the 
HealthCore Integrated Research Database, July 30, 2006-August 31, 
2014. Patients had ≥ 6-month cancer-free pre-index enrollment and 
≥ 12-month follow-up, and were indexed at the time of PsO diagnosis 
(ICD-9-CM code 696.1x) by a dermatologist, or 2 or more PsO diag-
noses on 2 days ≥ 30 days apart, or ≥ 1 diagnosis followed by a claim 
for PsO therapy. 

RESULTS: Most patients were female (53%), mean age 50 years (± 16 
years) with 3.6 years (± 2.1 years; median 3 years) of follow-up. Overall, 
16,346 (13%) patients were not prescribed treatment during the study 
period. Time to first treatment by therapy class was 2 months (Topical 
[T]), 13 months (Systemic [S]), 13 months (Phototherapy [P]) and 14 
months (Biologic [B]). After diagnosis, [T] was received by 86% of 
patients at any time, [S] by 13%, [B] by 6%, and [P] by 5%. Among 
those who received treatment (including combinations), first line 
therapies included [T] 95%, [S] 4%, and [B] 2%. Second line therapies 
included [T] 48%, [S] 71%, and [B] 30%. Third line therapies included 
[T] 74%, [S] 38%, and [B] 44%. Within treated, the most common 
treatment patterns included [T only] 84%, [T followed by S] 7%, [T 
followed by B] 2%, [T followed by S followed by B] 2%, and [Others] 
5%. The most common treatment patterns showed first line treatment 
changes (n = 15,841) of 33% from [T] to [S], 23% from [T] to [T & S], 
and 11% from [T] to [B]; second line treatment changes (n = 6,808) of 
28% from [S] to [T], 13% from [S] to [T & S], and 9% from [B] to [T & 
B]; and third line treatment changes (n = 2,090) of 14% from [T] to [S], 
11% from [B] to [T & B], and 10% from [T] to [B]. 

CONCLUSIONS: Topicals were the most common treatment in PsO. No 
treatment was received for 13% of patients. The most common treat-
ment changes were first line from [T] to [S], second line from [S] to 
[T], and third line from [T] to [S]. Topical therapies were utilized early 
(2 months) while [S], [P], and [B] were utilized later (13, 13, and 14 
months, respectively). Biologics were used rarely, prescribed for 6% of 
patients at any time, and increasing later in the sequence. 

SPONSORSHIP: Sponsored and funded by Eli Lilly and Company.

M00-M99 Diseases of the Musculoskeletal System  
 and Connective Tissue (e.g., RA, OA,  
 Osteoporosis, Gout, Dupuytren’s Contracture) 

M01Patient-Perceived Overall Treatment Effectiveness and 
Reasons for Discontinuation of Psoriasis Therapy Among 

Patients with Psoriasis from the United States: Results from Real-
World Observational Data

Armstrong A1, Al Sawah S2, Burge R2, Zhu B2, Foster S2. 1510 San Pablo, 
Los Angeles, CA 90033; aprilarmstrong@post.harvard.edu; (323) 442-1100 
1Keck School of Medicine, University of Southern California; 2Eli Lilly and 
Company

RESULTS: A total of 14,898 PsA patients were matched to 35,037 con-
trols, with a mean age of 53.4-54.8, 44.4%-44.6% male, and a mean 
length of follow-up of 3.0 years. Adjusting for patients’ characteristics, 
multivariate analysis suggested that PsA was associated with signifi-
cantly higher hazard ratios (HR) of developing autoimmune disorders 
(18.26, including psoriasis, ankylosing spondylitis, rheumatoid arthri-
tis, Crohn’s disease, ulcerative colitis, multiple sclerosis, and other), 
uveitis (2.21), osteoporosis (1.82), obesity/overweight (1.55), depression 
(1.52), cardiovascular disease (1.46), fatigue (1.53), diabetes (1.41), anx-
iety (1.28), eczema (1.25), smoking (1.22), and alcohol use (1.14), com-
pared with controls (P < 0.001 in all cases except alcohol use P = 0.011). 

CONCLUSIONS: PsA patients are estimated to be associated with signif-
icantly higher risk of developing new comorbidities than matched con-
trol patients without PsA. This highlights the importance of adequately 
controlling PsA and monitoring the development of new comorbidities. 

SPONSORSHIP: This study was funded by Novartis. 

L11Frequency and Economic Impact of Above-Label Dosing 
with Biologics in Patients with Psoriatic Arthritis

Schwartzman S1, Li F2, Zhou H2, Herrera V2, Palmer J2. 535 E 70th St, 7th 
Fl, New York, NY 10021; schwartzman.sergio@outlook.com; (212) 606-1557 
1Hospital for Special Surgery, Weill Cornell Medical College; 2Novartis 

BACKGROUND: Disease control in patients with psoriatic arthritis 
(PsA) may involve above-label dosing of biologics. Data on above-label 
dosing are limited.

OBJECTIVE: To examine the frequency and costs of above-label dosing 
in PsA patients on etanercept (ETA), adalimumab (ADA), certolizumab 
(CER), golimumab (GOL), and ustekinumab (UST).

METHODS: MarketScan claims database identified adult PsA patients 
from 01/01/2011-12/31/2013 with ≥ 1 ICD-9-CM diagnosis for PsA 
(696.0) and ≥ 1 pharmacy claim for ETA, ADA, CER, GOL, or UST. 
Patients’ first biologic claim was the index date, followed by a 1-year 
follow-up period and an additional 3 months to confirm continuous 
biologic use ending 3/31/2015. Intravenous biologic therapy was not 
evaluated due to limited dosing information in claims. Exclusion crite-
ria were patients who switched to a different biologic following index 
biologic or were diagnosed with other autoimmune diseases. Above-
label use was defined as a daily maintenance dose > 10% than the 
labelled dose. Based on the number of days of above-label use, patients 
were stratified by < 30, 30-179, and ≥ 180 days. In addition, healthcare 
costs during follow-up were compared to prior year for these patients.

RESULTS: Among the 4,245 PsA patients identified, 2,342 were treated 
with ETA, 1,788 with ADA, and 115 with GOL. Due to small sample 
size and approvals for PsA in late 2013, CER (n = 0) and UST (n = 14) 
cohorts were excluded. At least 30 days of above-label use was identi-
fied in 15% of ADA, 9.6% of ETA, and 4.3% GOL patients. The ETA 
and ADA cohorts reported higher all-cause annual healthcare costs per 
patient as days above-label increased (ETA: $10,561 < 30 days; $16,213  
30-179 days; $25,167 ≥ 180 days and ADA: $13,446 < 30 days;  
$17,623 30-179 days; $16,251 ≥ 180 days, respectively); Limited 
observations were available for the GOL cohort due to small sample 
size. Compared to the prior year, the mean all-cause healthcare costs 
increased in each cohort (ETA: $30,625 < 30 days; $55,359 ≥ 180 days; 
ADA: $31,620 < 30 days; $54,176 ≥ 180 days; and GOL: $37,224 < 30 
days; $47,993 ≥ 180 days, respectively). 

CONCLUSIONS: Even minimal above-label use in PsA patients treated 
with ETA and ADA had an increase in total healthcare costs. More 
research to understand reasons for above-label use could aid decision 
makers in their treatment choices. 

SPONSORSHIP: Novartis. 
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biologic, other) were restricted to patients who did not switch treat-
ment groups during the study. PGA was scored on a 6-point scale 
(0 = clear to 5 = very severe). Visit frequency was defined as the number 
of visits a patient had during the study period. Visit complexity was 
expressed as a function of annual combined visit and procedure costs 
using Evaluation and Management (E/M) and Current Procedural 
Terminology (CPT) codes. Medication costs were calculated using 
standard National Average Drug Acquisition Cost (NADAC) pricing.

RESULTS: From a total of 28,754 patients with healthcare utiliza-
tion and PGA data, patients with a maximum PGA of at least 4 had a 
median of 3 visits per year, compared with 2 visits for those with max-
imum PGA of less than 4. Among 10,454 patients with complete treat-
ment and visit data, those on phototherapy had a median of 49 visits 
compared with a median of 3 visits for those in the biologic and oral 
systemics groups and 2 visits for those in the topical therapy group. 
Higher maximum PGA (at least 4) was associated with higher median 
annual combined visit and procedure costs. Patients in the photo-
therapy treatment group had the highest median annual combined 
visit and procedure costs ($3,218), followed by patients in the oral 
systemic ($218), biologic ($169), topical ($118), and other intervention 
($109) groups. Average drug cost per patient per year was higher with 
biologics ($21,977) than with oral systemics ($3,413).

CONCLUSIONS: Patients with higher disease severity visited their pro-
viders more often. Annual combined visit and procedure costs were 
highest with patients treated with phototherapy. Biologics accounted 
for the highest annual drug costs.

SPONSORSHIP: This study was sponsored by Eli Lilly and Company.

M03Patterns of Treatment in Mycosis Fungoides Cutaneous 
T-cell Lymphoma: A Retrospective Claim-Based Analysis 

of a Large Commercial Insured U.S. Population
Gu T1, Raspa S2, Tsang Y2, Drake B III2. 123 Justison St, Ste 200, 
Wilmington, DE 19801; tgu@healthcore.com; (410) 465-2872 
1HealthCore; 2Actelion Pharmaceuticals U.S.

BACKGROUND: Mycosis Fungoides Cutaneous T-Cell Lymphoma 
(MF-CTCL) is a disease in which lymphocytes become malignant and 
affect the skin. National Comprehensive Cancer Network guideline 
defines the standard of care; however, there have been limited data on 
treatment patterns in real-world clinical practice. 

OBJECTIVE: To examine MF-CTCL specific treatment patterns among 
MF-CTCL patients. 

METHODS: A retrospective cohort study was conducted using the 
HealthCore Integrated Research Database to identify patients aged 18 
and older with a diagnosis of MF-CTCL (ICD-9-CM codes 202.1x, 
202.2x) between July 1, 2006 and July 31, 2013. MF-CTCL specific 
index treatments were identified within 60 days following MF-CTCL 
diagnosis. Because patients may have multiple MF-CTCL specific 
drug or non-drug therapies, index treatments were selected through 
an algorithm. Frequency of index drug discontinuation (treatment gap 
≥ 45 or ≥ 60 days depending on index drug), restart of index drug, 
switching to a different MF-CTCL specific drug, adherence (medica-
tion possession ratio ≥ 70%), and augmentation of index drug were 
measured during follow-up. 

RESULTS: In this study, 1,981 MF-CTCL patients were identified, of 
whom 51% of patients did not receive any MF-CTCL specific treat-
ment within 60 days after MF-CTCL diagnosis. Among those treated 
(N = 967), the most frequent index drug and non-drug treatment were 
topical corticosteroids (36%) and UVB phototherapy (13%). In total, 
702 patients initiated drug treatment, 7% of whom remained on their 
index drug while 22% restarted index drug, 36% switched to another 
treatment, and 4% augmented treatment. About 7% of patients were 
adherent to their index drug. 

BACKGROUND: Real-world data on treatment responses in psoriasis 
(Ps) patients are lacking in the United States (U.S.) because derma-
tology practices had not tracked these outcomes systematically and 
consistently. Electronic medical records (EMRs) offer opportunities 
to conduct real-world research using structured, point-of-care data.

OBJECTIVE: To investigate patient-perceived overall treatment effec-
tiveness (POTE), patterns of medication change, and reasons for 
discontinuing Ps therapy using the largest dermatology-specific EMR 
system in the U.S.

METHODS: Data from this retrospective cohort study were collected 
from adult patients (at least 18 years) with a dermatology provider-
given diagnosis of Ps over 1 year (2014-2015) using the Modernizing 
Medicine Electronic Medical Assistant (EMA). POTE was measured 
at follow-up using patient responses to the question: “I believe this 
treatment is effective in clearing my skin of Ps,” which were scored on 
a 5-point Likert scale (1 = “strongly agree” to 5 = “strongly disagree”). 
Patients also reported whether they adhered to the recommended 
treatment regimen. Providers selected a reason(s) that a patient dis-
continued treatment.

RESULTS: A total of 2,200 patients with Ps provided POTE data. The 
highest proportion of patients who strongly agreed that their treatment 
was effective were those on biologics (73%), followed by phototherapy 
(61%), oral systemics (57%), and topicals (39%). Overall, patients who 
reported “strongly agree” were more likely to be adherent to treatment 
(55%) than patients who were non-adherent (1%). Treatment switch-
ing was common, with the highest percentages of patients either 
switching to topical therapies or having multiple switches during the 
study period. Overall, the most common reasons for discontinuation 
were loss of efficacy (60%) and side effects (27%); other factors for 
discontinuation that were less common included inability to afford or 
comply with treatment. Patients on biologic therapies had the highest 
rate of treatment discontinuation (52%), compared with patients from 
the oral systemic (34%) and phototherapy (6%) groups.

CONCLUSIONS: Patients who used biologic therapies were most likely 
to report that their treatment was effective in clearing Ps. Greater 
patient-perceived effectiveness was associated with higher adherence. 
Medication switching and discontinuation were common with the 
most common reason for discontinuation being loss of efficacy.

SPONSORSHIP: This study was sponsored by Eli Lilly and Company

M02Healthcare Resource Utilization in Patients with 
Psoriasis from the United States: Results from  

Real-World Observational Data
Armstrong A1, Al Sawah S2, Burge R2, Zhu B2, Foster S2. 1510 San Pablo, 
Los Angeles, CA 90033; aprilarmstrong@post.harvard.edu; (323) 442-1100 
1Keck School of Medicine, University of Southern California; 2Eli Lilly and 
Company

BACKGROUND: Real-world data on healthcare utilization in patients 
with psoriasis (Ps) are lacking in the United States (U.S.) because der-
matology practices had not tracked these outcomes systematically and 
consistently. Electronic medical records (EMRs) offer opportunities to 
conduct real-world research using structured, point-of-care data.

OBJECTIVE: To examine healthcare resource utilization using visit 
frequency, visit complexity, and medication usage data from the larg-
est dermatology-specific EMR system in the U.S.

METHODS: Data from this retrospective cohort study were collected 
from adult patients (at least 18 years) with a dermatology provider-
given diagnosis of Ps over 1 year (2014-2015) using the Modernizing 
Medicine Electronic Medical Assistant (EMA). PGA analyses with 
respect to treatment group (topical, phototherapy, oral systemic, 
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M06Cost-Effectiveness of Tumor Necrosis Factor Inhibitor 
Cycling Versus Switching to a Disease-Modifying 

Antirheumatic Drug with a New Mechanism of Action Among 
Patients with Rheumatoid Arthritis

Chastek B1, Chen C2, Wei W3, Becker L1, Kimura T2, Fay J2, Fiore S4, Curtis J5. 
11000 Optum Cir, Eden Prairie, MN 55344; benjamin.chastek@optum.com; 
(952) 205-7754 
1Optum; 2Regeneron; 3Sanofi; 4Sanofi Genzyme; 5University of Alabama, 
Birmingham

BACKGROUND: Patients with rheumatoid arthritis (RA) and an inad-
equate response to treatment with a tumor necrosis factor inhibitor 
(TNFi) often receive another TNFi (TNFi cycling) or switch to a disease-
modifying antirheumatic drug (DMARD) with a new mechanism of 
action (MOA), such as a non-TNFi biologic or a targeted oral DMARD. 
Cost-effectiveness comparisons of the two approaches are needed.

OBJECTIVE: To examine the cost per effectively treated patient with 
RA in the first year after TNFi cycling or new MOA switching. 

METHODS: A claims-based algorithm was applied to patients with RA 
in the Optum database who received a TNFi (adalimumab, certoli-
zumab pegol, etanercept, golimumab, or infliximab) and either cycled 
to a different TNFi or switched to a new MOA (abatacept, tocilizumab, 
or tofacitinib) between January 2012 and December 2014. Effective 
treatment for 12 months post-switch was based on six algorithm cri-
teria: (1) adherence ≥ 80%; (2) no dose increase; (3) no addition of a 
synthetic DMARD; (4) no switch to another targeted DMARD; (5) no 
new/increased oral glucocorticoid; and (6) ≤ 1 intra-articular injec-
tion. Cost was determined from paid amounts for targeted DMARDs, 
adjusted for price changes. Cost per effectively treated patient was 
calculated from the average 12-month post-switch cost per patient for 
targeted DMARDs, divided by the proportion of patients with effective 
treatment. Bivariate analysis was used to compare cohorts.

RESULTS: The study included 581 new MOA switchers and 935 TNFi 
cyclers (mean ± SD age, 53.6 ± 11.2 vs. 51.9 ± 11.3 years, P = 0.005; 
female sex, 83% vs. 79%, P = 0.066; and Medicare Advantage, 18% 
vs. 15%, P = 0.064). During the 12 months post-switch, new MOA 
switchers had significantly lower targeted DMARD costs than TNFi 
cyclers ($29,001 vs. $34,917, P < 0.001), and were significantly more 
likely to achieve all criteria for effective treatment (25% vs. 20%, 
P = 0.022) and selected algorithm criteria (≥ 80% adherence: 42% vs. 
36%, P = 0.008; no biologic dose increase: 98% vs. 89%, P < 0.001; no 
subsequent switch: 70% vs. 60%, P < 0.001). Drug cost per effectively 
treated patient was $113,849 for new MOA switchers vs. $170,929 for 
TNFi cyclers, mostly driven by cost differences for adherence, biologic 
switching, and biologic dose increase.

CONCLUSIONS: Among patients with RA who required a switch from 
TNFi treatment, switching to a new MOA versus TNFi cycling was 
associated with lower drug cost, more effective treatment, and lower 
cost per effectively treated patient, mostly driven by differences in 
medication adherence, subsequent switches, and dose increases.

SPONSORSHIP: Regeneron and Sanofi sponsored this work.

M08 Treatment Patterns and Outcomes in Patients with 
Rheumatoid Arthritis on Biologics Who Switch to New 

Disease-Modifying Antirheumatic Drugs in Integrated Healthcare 
Delivery Networks 

Chastek B1, Wei W2, Chen C3, Korrer S1, Kimura T4, Fay J3, Fiore S4, Bykerk V5. 
11000 Optum Cir, Eden Prairie, MN 55344; benjamin.chastek@optum.com; 
(952) 205-7754 
1Optum; 2Sanofi; 3Regeneron; 4Sanofi Genzyme; 5Hospital for Special Surgery

CONCLUSIONS: The study results highlight the high unmet needs in 
the treatment of MF-CTCL. The low adherence to and high discontin-
uation of drug therapy may be reflective of the disease coming under 
remission after a few months of treatment. 

SPONSORSHIP: Actelion Pharmaceuticals U.S. 

M04Patient and Provider Preferences for Melanoma Treatment: 
A Discrete Choice Experiment and Willingness-to-Pay 

Estimates for Immunotherapy and BRAF/MEK Inhibition

Stenehjem D1, Au T1, Ngorsuraches S2, Bauer H1, Okoro T3, Wanishayakorn T1, 
Korytowsky B3, Oderda G1, Brixner D1. 201 Presidents Cir, Salt Lake City, 
UT 84112; david.stenehjem@hsc.utah.edu; (801) 581-7200 
1University of Utah Pharmacotherapy Outcomes Research Center; 2South 
Dakota State University College of Pharmacy; 3Bristol-Myers Squibb 

BACKGROUND: New melanoma therapies are changing treatment 
paradigms. Comparison of their effectiveness, safety and cost profiles 
is an important part of treatment planning. Evaluating treatment 
characteristics that drive decision making may enhance discussion 
between patients and providers.

OBJECTIVE: To characterize willingness-to-pay thresholds for immu-
notherapy and BRAF/MEK inhibition for the treatment of metastatic 
melanoma.

METHODS: A survey, including a discrete choice experiment (DCE), 
was utilized to evaluate patient and provider trade-offs for effective-
ness and adverse events of melanoma treatments and to estimate out-
of-pocket willingness-to-pay (WTP) thresholds. Participants included 
adult patients with melanoma receiving care at the Huntsman Cancer 
Institute (HCI), and physicians, pharmacists, and nurses at HCI. 
Stakeholder focus groups were conducted to identify treatment attri-
butes important to patients and providers. Descriptive and compara-
tive statistics were used to evaluate responses. DCE responses were 
analyzed with a multinominal logit model. 

RESULTS: The response rate was 41.9% (N = 220) for patients and 
37.7% (N = 20) for providers. Melanoma treatment attributes that are 
important to patients and providers were categorized as overall sur-
vival (OS), immunotherapy-related side effects (IM), and skin toxici-
ties (SK). The average monthly WTP for one additional year of OS for 
patients and providers was $932 and $1,008, respectively. The average 
monthly WTP for a 1% incremental decrease in IM was -$50 and -$56 
and SK was -$20 and -$51, respectively. Among patients, the average 
monthly WTP for combination immunotherapy (nivolumab + ipilim-
umab) was $2,626 and for BRAF/MEK inhibition was $1,029. Among 
providers, the average monthly WTP for combination immunotherapy 
was $2,734 and for BRAF/MEK inhibitions was $540. Sensitivity 
analysis of OS for patient’s WTP for immunotherapy indicated a range 
of $1,303 to $3,399. For BRAF/MEK inhibition, the range was $563 
to $1,494. 

CONCLUSIONS: DCE is an effective methodology to examine prefer-
ences in melanoma treatment. Our study suggests that patients and 
providers exhibit a higher WTP for immunotherapy treatment com-
pared to BRAF/MEK inhibitors influenced predominately by overall 
survival differences.

SPONSORSHIP: This research was supported by an unrestricted 
grant from Bristol-Myers Squibb Research and Development to the 
University of Utah Pharmacotherapy Outcomes Research Center.
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METHODS: Among 12 Blue Cross Blue Shield clients with an average 
commercially insured population of 13.8 million members per month, 
we identified 4.4 million continuously enrolled members from 2012 
to 2015 less than 70 years of age to assess: (1) the monthly tofacitinib 
utilization trend, (2) DMARD use in the year prior to tofacitinib, and 
(3) tofacitinib persistency. Prior DMARD use and persistency analyses 
were further limited to tofacitinib utilizers with a rheumatoid arthritis 
(RA) diagnosis. Tofacitinib discontinuation was defined as > 90-day 
gap in therapy. Tofacitinib persistency was assessed via Kaplan-Meier 
(KM) analysis accounting for censoring when members were persis-
tent through December 31, 2015.

RESULTS: Among the 4.4 million continuously enrolled members, 887 
utilized tofacitinib during December 2012 through December 2015, 
with 415 utilizers in December 2015. The utilization growth rate was 
a consistent 10.5 members per month. An RA diagnosis was found for 
862 (97.2%) of the 887 tofacitinib utilizers. A DMARD claim in the 
year prior was found in 771 (89.4%) of the 862 tofacitinib utilizers 
with RA. In the year prior to tofacitinib, 50.1% had a methotrexate 
claim and 61.3% had a biologic DMARD claim. During treatment 
with tofacitinib, 34.7% of members had a methotrexate claim. Mean 
tofacitinib follow-up (tofacitinib initiation to December 31, 2015) was 
497 days. The tofacitinib KM discontinuation rates were 30.2% at 6 
months and 44.3% at 12 months.

CONCLUSIONS: Since tofacitinib approval, utilization has increased 
steadily. Despite its approved indication, 1 in 10 members have no 
DMARD claims history in the year prior to initiating tofacitinib. At 
6 months, more than a quarter of members discontinued tofacitinib 
and more than 4 of 10 discontinued at 1-year follow-up. Payers should 
develop care and utilization management programs that encour-
age adherence and the most cost effective RA treatment strategies. 
Adherence as a measure for outcomes based contracting should be 
considered.

SPONSORSHIP: Prime Therapeutics.

M10 The Economic Implications of Different Rheumatoid 
Arthritis Drug Treatment Pathways

Lee J1, Pelkey R1, Gubitosa J2, Henrick M3, Ganz M1. 450 Sansome St,  
Ste 650, San Francisco, CA 94111; joseph.lee@evidera.com; (415) 490-0418 
1Evidera; 2Symphony Health Solutions; 3Medac Pharma

BACKGROUND: The improved efficacy and tolerability of subcutane-
ous (SC) methotrexate (MTX) over oral MTX may be associated with 
delayed use of biologic therapies. The impact of this delay on medical 
costs for rheumatoid arthritis (RA) patients is currently unknown.

OBJECTIVE: To describe the treatment pathways and total medical 
costs over 5 years for RA patients in the United States (U.S.) who initi-
ated oral MTX.

METHODS: We used data from the Symphony Health Integrated 
Dataverse (IDV), which captures anonymous health claims for ~274 
million patients and 92% of all prescription drugs dispensed. We 
selected patients with RA (ICD-9-CM codes 714.0 and 714.30) who 
initiated treatment with oral MTX in 2009 and had RA-related claims 
for each year through 2014. We grouped patients into four treatment 
pathways during 2009-2014: those who (1) stayed on oral MTX, (2) 
added/switched to biologic therapy, (3) switched to SC MTX, and (4) 
switched to SC MTX and then added/switched to biologic therapy. We 
assigned costs by linking procedures to Medicare fee schedules and 
National Drug Codes to dispensed metric quantities via Medispan 
Unit Price (average wholesale price). Total direct costs (limited to 
pharmaceuticals, office visits, hospitalizations, and emergency depart-
ment visits) were compared among treatment pathways.

BACKGROUND: The formation of integrated healthcare delivery net-
works (IDNs) is a rapidly emerging trend in the United States with 
the objective of coordinating multiple points of patient care to manage 
the cost and quality of care. Use of validated, objective measures in 
health records supports evidence-based treatment decisions and may 
improve outcomes, particularly when switching therapies. Recent 
studies have reported better outcomes for patients with rheumatoid 
arthritis (RA) who switch from a tumor necrosis factor inhibitor 
(TNFi) to a new mechanism of action (MOA) disease-modifying anti-
rheumatic drug (DMARD), such as a non-TNFi biologic or a targeted 
oral DMARD, but TNFi cycling is still prevalent.

OBJECTIVE: To examine overall trends and variation across IDNs in 
the treatment patterns and clinical outcomes among patients with RA 
who cycled between TNFi or switched from a TNFi to a new MOA 
DMARD. 

METHODS: Using the nationwide Optum One electronic health record 
database, this retrospective analysis included adults with RA who 
either cycled between TNFi or switched from a TNFi to a new MOA 
DMARD. A descriptive analysis was conducted overall and across 
individual IDNs to examine the demographic and clinical character-
istics of TNFi cyclers and new MOA switchers, and to evaluate the 
documentation and values of their disease activity measures pre- and 
post-switching.

RESULTS: The study included 13,228 patients, including 4,690 new 
MOA switchers and 8,538 TNFi cyclers: mean ± SD age, 56.4 ± 12.9 vs. 
52.7 ± 12.9 years, P < 0.001; and female sex, 80% vs. 78%, P < 0.001. A 
majority of TNFi cyclers and new MOA switchers were IDN members 
(61% vs. 58%, P = 0.009). TNFi cycling declined over time (from 67%-
74% in 2008-2011 down to 61%-62% in 2013-2015), with significant 
variation in TNFi cycling across IDNs (from 54.2% to 82.1%). Disease 
activity was poorly documented in the electronic health records. 
Routine Assessment of Patient Index Data 3 (RAPID3) data were 
available before/after the switch for 5.9%/7.2% of TNFi cyclers and 
6.7%/8.2% of new MOA switchers, with large variation in RAPID3 
data availability across IDNs (from 0% to 30.9%). Clinical disease 
activity index (CDAI) and DAS28 were recorded for < 1% of patients 
in either cohort. 

CONCLUSIONS: Among patients with RA in U.S. IDNs who need to 
switch from a TNFi, a majority cycle through TNFis but documenta-
tion of disease activity during switching is incomplete and inconsis-
tent. There is a significant unmet need in documentation of disease 
activity, limiting the ability to understand treatment effectiveness and 
decisions about treatment changes using electronic health records.

SPONSORSHIP: Regeneron and Sanofi sponsored this work.

M09Tofacitinib Utilization Patterns and Persistency  
Among 4.4 Million Continuously Enrolled  

Commercially Insured Members over 4 Years
Marshall A1, Gleason P2, Bowen K2, Starner C2. 84 Loretta Cir, Richboro, PA 
18954; amarshall1123@yahoo.com; (267) 324-8317 
1University of Pittsburgh School of Pharmacy; 2Prime Therapeutics 

BACKGROUND: Tofacitinib, a Janus kinase inhibitor, was approved 
in November 2012 to treat adults with moderately to severely active 
rheumatoid arthritis (RA) who have had an inadequate response or 
intolerance to methotrexate. It is important to understand tofacitinib 
utilization patterns and persistency, as there is limited long term 
safety and efficacy information, the wholesale acquisition cost is over 
$42,000/year, and there are many disease modifying anti-rheumatic 
drug (DMARD) alternatives.

OBJECTIVE: To evaluate tofacitinib utilization patterns and persis-
tency in order to optimize managed care pharmacy programs.
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ments (F =15.0; P < 0.001) with no evidence over-identification and no 
significant evidence of endogeneity (F = 0.298; P = 0.59). Age, sex, and 
index year did not significantly modify these findings.

CONCLUSIONS: Patients on entancerpt were significantly more likely 
to be effectively treated than those on adalimumab, despite compa-
rable costs. We observed no patient heterogeneity. Future research can 
explore more comprehensively whether other patient characteristics 
modify treatment response.

SPONSORSHIP: Amgen sponsored this research project.

M12 Real-World Utilization of Biologic Anti-inflammatory 
Medications by Disease State in a Regional Managed 

Care Plan

Koch C, Nguyen T, Wander C. 5381 Green St, Murray, UT 84123;  
casey.koch@selecthealth.org; (801) 442-9332 
SelectHealth

BACKGROUND: Biologic anti-inflammatory medications are a complex 
set of specialty medications with many overlapping indications for use. 
Formulary decision makers are concerned with providing adequate 
coverage for all appropriate uses of this class of drugs. Historically, 
coverage decisions are often made by FDA-approved indication; how-
ever, real-world data of medication-specific utilization by disease state 
is lacking.

OBJECTIVE: To identify the real-world distribution of utilization of 
individual biologic anti-inflammatory drugs by disease state.

METHODS: A retrospective analysis was performed using pharmacy 
and medical claims data from an integrated, regional health plan cov-
ering approximately 900,000 lives across commercial, Medicare, and 
Medicaid lines of business. All members were assessed for a pharmacy 
or medical claim for a biologic anti-inflammatory medication in the 
calendar year 2015. A look-back was then performed for 12 months 
prior to the index date, defined as the first claim for a biologic anti-
inflammatory medication, to find inflammatory disease diagnoses by 
ICD-9 and ICD-10 codes.

RESULTS: A total of 2,713 inflammatory diagnoses were found to be 
associated with a claim for a biologic anti-inflammatory medication. 
Adalimumab, etanercept, certolizumab pegol, and infliximab were the 
highest utilized drugs in the class. 1,173 diagnoses were associated 
with claims for adalimumab: 276 (24%) for Crohn’s disease, 249 (21%) 
for rheumatoid arthritis (RA), 220 (19%) for ulcerative colitis (UC), 
196 (17%) for psoriasis, 97 (8%) for ankylosing spondylitis (AS), 94 
(8%) for psoriatic arthritis (PsA), and all other conditions were < 5%. 
876 diagnoses were associated with claims for etanercept: 473 (54%) 
for RA, 113 (13%) for AS, 104 (12%) for PsA, 101 (12%) for psoriasis, 
54 (6%) for juvenile idiopathic arthritis, and all other conditions were 
< 5%. 178 diagnoses were associated with claims for certolizumab 
pegol: 81 (46%) for RA, 44 (25%) for Crohn’s disease, 23 (13%) for 
UC, 14 (8%) for AS, 9 (5%) for PsA, and all other conditions were < 5%. 
148 diagnoses were associated with claims for infliximab: 64 (43%) for 
Crohn’s disease, 31 (21%) for UC, 28 (19%) for RA, 11 (7%) for AS, and 
all other conditions were < 5%.

CONCLUSIONS: These results provide insight into real-world utiliza-
tion of biologic anti-inflammatory medications in a regional managed 
care setting. The utilization by disease state for each drug may provide 
formulary decision makers with valuable information on potential 
utilization trends. 

SPONSORSHIP: This study was conducted by SelectHealth with no 
external funding.

RESULTS: We identified 35,640 patients who started oral MTX in 
2009: (1) 15,599 (44%) continued oral MTX alone through 2014, (2) 
17,528 (49%) added/switched to a biologic agent (average time to bio-
logic: 478 days), (3) 1,802 (5%) switched to SC MTX, and (4) 711 (2%) 
switched to SC MTX and then added/switched to a biologic (average 
time to biologic: 1,037 days). Total medical costs per patient varied by 
pathway: $47,463 for patients who stayed on oral MTX; $212,170 for 
those who added/switched to a biologic; $59,058 for those switched to 
SC MTX; and $175,038 for those who switched to SC MTX and then 
to biologic therapy. Non-drug costs were similar across groups and 
ranged from $21,358 (SC MTX/biologic) to $24,477 (SC MTX), indi-
cating that patients received similar underlying medical care despite 
different RA treatments.

CONCLUSIONS: Patients on oral MTX added or switched to a biologic 
sooner and incurred higher total costs than those who switched to SC 
MTX or switched to SC MTX and then added/switched to a biologic. 
The cost differences between treatment pathways resulted primarily 
from drug costs. Further work such as a prospective health economic 
study may demonstrate the cost effectiveness of optimally utilized 
methotrexate.

SPONSORSHIP: Medac Pharma.

M11Patient Heterogeneity in Rheumatoid  
Arthritis Treatment

Ton T1, Bognar K1, Green S1, Schwartz T1, Stolshek B2, Mutebi A2, Tang D2, 
Romley J1. 555 12th St, Ste 1650, Oakland, CA 94607;  
thanh.ton@precisionhealtheconomics.com; (310) 984-7722 
1Precision Health Economics; 2Amgen

BACKGROUND: Patients can vary in treatment response. Initial treat-
ment is not always based on first choice by the physician and can be 
influenced by factors such as drug availability, patient preference and 
efficacy. Current studies of rheumatoid arthritis (RA) drugs do not 
assess patient heterogeneity or account for confounding factors.

OBJECTIVE: To identify heterogeneity in treatment response vis-à-vis 
costs and clinical effectiveness, accounting for unobserved confound-
ing using instrumental variables.

METHODS: A retrospective study was conducted in patients ≥ 18 years 
with RA who initiated treatment in 2006-2013 with etanercept or 
adalimumab using a national commercial claims database. Drug and 
total medical costs including and excluding RA drugs were evaluated. 
“Effectively treated” patient status was assessed using a validated algo-
rithm. Adjusted multiple linear and GMM logistic regression models 
were used to assess the association between treatment and outcomes. 
Geographic prescribing patterns and cost-sharing were assessed as 
instruments to control for endogenous effects. Age, sex, and year of 
treatment initiation were tested as effect modifiers.

RESULTS: 3,163 patients met the study eligibility criteria with 56.9% 
initiating etanercept and 43.1% initiating adalimumab. Patients in 
the two treatment groups did not differ by demographics or comor-
bidities. Percent of patients classified as effectively treated was 19.2% 
on adalimumab and 24.9% on etanercept. Mean costs [total costs; 
RA-drug costs; and total net costs] were $41,767; $20,632; and $21,135 
for adalimumab, and $40,326; $20,388; and $19,938 for etanercept. 
In adjusted models, patients on etanercept were significantly more 
likely to be classified as effectively treated (OR = 1.39; 95% CI: 1.18, 
1.67) compared to those on adalimumab. Patients on etanercept had 
significantly better adherence (54.1% vs. 48.0%; P < 0.001) and were 
less likely to increase biologic dose or frequency (1.9% vs. 16.5%; 
P < 0.001). In adjusted models, treatment groups did not differ with 
respect to any cost outcomes. Use of IV models had strong instru-
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OBJECTIVE: To characterize the patient-reported outcomes (PROs) of 
patients with PsA and nail psoriasis in the U.S.-based Corrona PsA/
SpA registry.

METHODS: This cross-sectional descriptive study included all patients 
enrolled in the Corrona PsA/SpA registry between March 2013 and 
March 2016 with a diagnosis of PsA who had non-missing data on 
physician-reported nail psoriasis. Patients were stratified by presence 
vs. absence of nail psoriasis, defined as having a non-zero response on 
the nail psoriasis visual analog scale of 0-100. Patient demographics, 
clinical measures, patient-reported outcomes and treatment character-
istics were assessed at the time of enrollment and compared between 
subgroups using P values from Wilcoxon rank-sum tests for continu-
ous variables and chi-squared tests for categorical variables.

RESULTS: A total of 1,661 patients with PsA met the inclusion criteria, 
including 739 patients (44.5%) with nail psoriasis and 922 patients 
(55.5%) without nail psoriasis. Both subgroups were similar in terms 
of many demographic and clinical characteristics; however, patients 
with nail psoriasis were significantly more likely to be male (53.0% 
vs. 43.8%), have a higher history of depression (35.9% vs. 27.4%) and 
were less likely to be underweight/normal (BMI < 25.0 kg/m2; 13.1% 
vs. 19.0%) compared with patients without nail psoriasis. Patients 
with nail psoriasis reported worse mean physical function (HAQ, 
0.7 vs. 0.6), patient-reported pain (40.2 vs. 35.2) and fatigue (42.3 
vs. 38.2), quality of life (EQ5D, 0.7 vs. 0.8) and activity impairment 
(WPAI domain, 23.2% vs. 18.7%) compared with patients without 
nail psoriasis.

CONCLUSIONS: This analysis from the Corrona registry demonstrated 
that patients with PsA and nail psoriasis at the time of registry enroll-
ment had significantly worse PROs compared with those patients 
without nail involvement. These findings emphasize the importance 
of early recognition and management of patients with nail psoriasis.

SPONSORSHIP: AbbVie, Amgen, BMS, Crescendo, Genentech, Horizon 
Pharma USA, Janssen, Eli Lilly, Novartis, Pfizer, and UCB have sup-
ported Corrona through contracted subscriptions. Financial support for 
this study was provided by Novartis.

M16 A Descriptive Analysis of Real-World Treatment Patterns 
of Innovator Infliximab and Biosimilar Infliximab in a 

Treatment-Naïve Turkish Rheumatologic Disease Population
Yazici Y1, Simsek I2, Xie L3, Ogbomo A3, Parenti D4, Goyal K4, Teeple A4, 
Ellis L4. 246 E 20th St, #101, New York, NY 10003; yusuf.yazici@nyumc.org; 
(646) 501-7400 
1New York University Hospital for Joint Diseases; 2Guven Hospital; 
3STATinMED Research; 4Janssen Scientific Affairs

BACKGROUND: Biosimilar infliximab (CT-P13) became available for 
use in Turkey in July 2014. 

OBJECTIVE: To examine treatment patterns of innovator infliximab 
(IFX) and CT-P13 in a treatment-naïve Turkish rheumatologic popula-
tion after CT-P13 availability.

METHODS: Adult patients with ≥ 1 diagnosis code for rheumatoid 
arthritis (RA) were identified in a Turkish healthcare database dur-
ing the study period (December 1, 2010-December 1, 2015). Eligible 
patients had continuous medical/pharmacy enrollment ≥ 12 months 
before and ≥ 6 months after IFX or CT-P13 initiation (index date). 
Patients were naïve to IFX or CT-P13 within 12 months before index 
date. Demographics, concomitant diseases and medications, and treat-
ment patterns, e.g., dose, interval, discontinuation, and switch were 
summarized. Confirmed discontinuation was defined as switch to 
another biologic medication or absence of an index biologic claim for 
≥ 120 days without censoring. 

M14 Patient-Reported Outcomes in Psoriatic Arthritis with 
Axial Involvement

Mease P1, Palmer J2, Liu M3, Kavanaugh A4, Pandurengan R3, Ritchlin C5,  
Karki C3, Greenberg J6. 601 Broadway, Ste 600, Seattle, WA 98122; 
pmease@philipmease.com; (206) 386-2000 
1Swedish Medical Center and University of Washington; 2Novartis; 3Corrona; 
4University of California, San Diego; 5University of Rochester Medical Center; 
6New York University School of Medicine

BACKGROUND: Although spinal involvement has been well studied 
in ankylosing spondylitis, very few studies in psoriatic arthritis (PsA) 
have characterized patients with axial involvement.

OBJECTIVE: To describe the influence of axial involvement on base-
line patient-reported outcome (PRO) measures in patients with PsA 
in the U.S.-based Corrona psoriatic arthritis/spondyloarthritis (PsA/
SpA) registry.

METHODS: This study included all patients with PsA enrolled in the 
Corrona PsA/SpA registry between March 2013 and March 2016 with 
non-missing data on axial involvement, defined as having a physician-
reported presence of spinal involvement at enrollment, or an MRI or 
x-ray showing sacroiliitis. Patient-reported outcomes were recorded 
at the time of enrollment for patients with and without axial involve-
ment, and statistical comparisons between subgroups were evaluated 
using P values from t-tests for continuous variables and chi-squared 
tests for categorical variables.

RESULTS: A total of 1,530 patients with PsA in the Corrona PsA/SpA 
registry had non-missing data on physician-reported axial involve-
ment, including 192 patients (12.5%) with axial involvement and 1338 
patients (87.5%) without axial involvement. Both subgroups were 
similar with regards to most demographic characteristics. Patients 
with axial involvement were significantly less likely to have minimal 
disease activity (30.1% vs. 46.2%; P < 0.001) and reported significantly 
worse mean pain (47.7 vs. 36.2; P < 0.001), fatigue (50.2 vs. 38.6; 
P < 0.001), physical function (HAQ, 0.9 vs. 0.6; P < 0.001) and quality 
of life (EQ5D, 0.7 vs. 0.8; P < 0.001) at enrollment compared to patients 
without axial involvement. They were also significantly more likely 
to experience ≥ 30 minutes of morning stiffness (77.8% vs. 60.9%; 
P < 0.001) and have greater impairments in all Work Productivity 
and Activity Impairment domains including overall work (32.3% vs. 
16.8%; P < 0.001) and activity impairment (37.0% vs. 18.1%; P < 0.001).

CONCLUSIONS: Data from the Corrona PsA/SpA registry showed that 
in patients with PsA, presence of axial involvement was associated 
with significant and widespread impairment of patient-reported out-
comes at the time of registry enrollment.

SPONSORSHIP: AbbVie, Amgen, BMS, Crescendo, Genentech, Horizon 
Pharma USA, Janssen, Eli Lilly, Novartis, Pfizer, and UCB have supported 
Corrona through contracted subscriptions. Financial support for this 
study was provided by Novartis.

M15 Impact of Nail Psoriasis on Patient-Reported Outcomes 
in Patients with Psoriatic Arthritis: Descriptive  

Analysis from the Corrona Psoriatic Arthritis/Spondyloarthritis 
Registry

Mease P1, Palmer J2, Litman H3, Karki C3, Greenberg J4. 601 Broadway,  
Ste 600, Seattle, WA 98122; pmease@philipmease.com; (206) 386-2000 
1Swedish Medical Center and University of Washington; 2Novartis; 3Corrona; 
4New York University School of Medicine

BACKGROUND: Psoriasis of the skin, scalp and/or nails precedes the 
appearance of PsA by up to 12 years; however, no studies in the United 
States have examined nail psoriasis in patients with PsA in clinical practice.
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Persistence with any biologic was lowest for the ADA Low Outliers 
(0%) and highest for the IFX Low Outliers (93%, P < 0.05). The ETA 
Non-Outlier group had the highest rate of RA-related medical office 
(95%) and rheumatology office visits (88%, both P < 0.05). RA-related 
emergency department visits and hospitalizations were rare across all 
groups. The IFX Non-Outliers and ETA Low Outliers had the largest 
reductions in C-reactive protein values. The IFX Non-Outliers had the 
largest mean reduction in tender joint count (-4.8, P < 0.05). 

CONCLUSIONS: Approximately one in ten study patients were biologic 
dosing outlies. High Outliers are particularly concerning as they had high 
expenditures yet no evidence of substantial gains in clinical improvement. 

SPONSORSHIP: This study was sponsored by Janssen Scientific Affairs. 

M18Specialty Drug Use Among ACA Members: The Case of 
Chronic Inflammatory Diseases

Gautam S1, Chen X1, Richards T2, Ruggieri A2, Sylwestrzak G1. 123 Justison St,  
Ste 200, Wilmington, DE 19801; santosh.gautam@healthcore.com;  
(302) 230-2023 
1HealthCore; 2Anthem

BACKGROUND: The Affordable Care Act (ACA) has expanded health 
coverage to millions of previously uninsured persons. Early reports on 
ACA members indicate that they have riskier health profiles and use 
more medical services than their commercial counterparts. However, 
there is limited information on how such utilization compares after 
adjusting for risk profile, especially for high cost specialty drugs. 
Within ACA, it is also unknown how richness of benefit impacts such 
utilization. This study explores these gaps using specialty drugs for 
chronic inflammatory diseases (CID) as an example. CID is the second 
largest expenditure category within specialty drugs, after cancer, with 
one of the highest spending growth rates.

OBJECTIVE: To examine risk-adjusted differences in specialty drug 
use between ACA and other commercial plan members and the impact 
of benefit design on specialty drug use within ACA.

METHODS: Anthem medical and pharmacy claims data from calendar 
years 2014-2015 for members age ≥ 18 with at least 12 months of con-
tinuous enrollment in medical and pharmacy benefits were analyzed. 
Members in plans with metal designation were grouped as ACA and 
other fully insured commercial plan members were grouped as non-
ACA. The difference in likelihood of using specialty drugs between the 
two groups were estimated from logistic regression model adjusting 
for age, gender, comorbidity, individual plan indicator, and presence 
of CID. Separately, the ACA population was examined to assess the 
impact of benefit design on likelihood of specialty drug use.

RESULTS: Compared to non-ACA (N = 1,910,201), the ACA members 
(N = 631,052) were older (mean age 45 vs. 43, P < 0.001) and more 
likely to be female (52% vs. 49%, P < 0.001). The prevalence of CID 
was higher among ACA members (risk ratio = 1.04, P = 0.01). The 
unadjusted rate of specialty drug use was lower among ACA members 
(0.41% vs. 0.49%, P < 0.001). In adjusted analysis, the odds of specialty 
drug use were 9% lower in ACA compared to non-ACA members 
(adjusted odds ratio, aOR = 0.91, P < 0.001). Within the ACA cohort, 
those enrolled in platinum or gold plans were more likely to use spe-
cialty drug than those in silver or bronze plans (aOR 1.55, P < 0.001).

CONCLUSIONS: Despite their older age and higher disease prevalence, 
ACA members are less likely to use specialty drugs for CID than non-
ACA members. Generosity of plan was positively associated with odds 
of specialty drug use within ACA, suggesting that greater utilization 
among commercial members could arise from their richer benefit 
design than ACA members.

SPONSORSHIP: Funding for this study was provided by Anthem.

RESULTS: A total of 1,044 patients initiated either medication. The 
majority (80%; n = 831) initiated IFX. The IFX cohort had a mean 
age of 42 years; 56% were women; mean follow-up was 12 months. 
The CT-P13 cohort consisted of 213 patients with mean age of 43 
years; 58% women; and mean follow up of 9 months. Approximately 
one-third of patients in each cohort had a co-diagnosis of ankylosing 
spondylitis. Other concomitant diseases and medications appeared 
balanced between cohorts. Patients in the IFX cohort had an average 
of 5.2 infusions and mean dose of 4.7 vials per infusion approximately 
every 8 weeks. Patients in the CT-P13 cohort had an average of 3.6 
doses and mean dose of 5.8 vials per infusion approximately 9 weeks 
apart. In the IFX cohort, confirmed discontinuation occurred in 55% 
driven in part by switching; 24% of IFX patients had ≥ 1 biologic 
switch with 8% initially switching to CT-P13. Mean time to confirmed 
IFX discontinuation was 155 days. In the CT-P13 cohort, confirmed 
discontinuation was observed in 63%; 31% switched to another bio-
logic therapy; and 20% initially switched to IFX. Mean time to con-
firmed CT-P13 discontinuation was 107 days.

CONCLUSIONS: These findings in a single country indicate that 
real-world utilization patterns may differ between innovator IFX and 
CT-P13, with predominantly more patients initiating IFX, greater 
CT-P13 discontinuation and a higher proportion of patients switching 
from CT-P13 to IFX. Further studies are needed to understand the 
reasons for these observed differences. 

SPONSORSHIP: This study was funded by Janssen Scientific Affairs.

M17Clinical and Expenditure Outcomes Associated with 
Anti-TNF Biologic Dosing Variation in Managed Care 

Patients with Rheumatoid Arthritis Who Were Newly Initiated  
on a Biologic Medication
Delate T1, Meyer R2, Jenkins D1, Ellis L2. 16601 E Centretech Pkwy, Aurora, 
CO 80011; tom.delate@kp.org; (303) 739-3538 
1Kaiser Permanente Colorado; 2Janssen Scientific Affairs

BACKGROUND: While literature suggests that anti-tumor necrosis 
factor biologic (biologic) dosing patterns have quality of care and 
economic implications in patients (pt) with rheumatoid arthritis (RA), 
there is a dearth of evidence where biologics were dosed below or 
above FDA-approved dosing ranges. 

OBJECTIVE: To assess biologic dosing variation and associated one-
year clinical and expenditure outcomes. 

METHODS: This was a retrospective, longitudinal cohort study con-
ducted in a managed care organization. Adult patients with RA who 
were newly initiated on adalimumab (ADA), etanercept (ETA), or 
infliximab (IFX) between 7/1/2006 and 02/28/2014 were included. 
Patients had no prior biologic dispensing/infusion in the 180 days 
prior to their initiation date and were followed for one year after initia-
tion. Patients were categorized as a Low Outlier or High Outlier if they 
had at least one dispensing/infusion at < 90% or > 110%, respectively, 
of the indicated index biologic dose range. Biologic expenditures 
were calculated using Wholesale Acquisition Costs. Outcomes were 
assessed across biologic outlier and non-outlier groups. 

RESULTS: A total of 434 patients were included: ADA (n = 49), ETA 
(n = 315), and IFX (n = 70) patients. Patients were middle-aged, primar-
ily female, predominately white, and had a high burden of chronic 
disease. Ten percent (45/434) of patients were identified as a Low 
(n = 20) or High (n = 25) Outlier. Approximately 2% of ADA and ETA 
patients and 20% of IFX patients were Low Outliers while 31% of ADA 
patients and 3% of ETA patients were High Outliers. A trend towards 
higher one-year biologic cost was present when comparing Low to 
High Outliers with median cost lowest for IFX Low Outliers ($18,378, 
P < 0.05) and highest for ADA High Outliers ($58,724, P < 0.05). 
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claims dataset. The IFX index date was the first IFX infusion of the 
most recent IFX episode before GLM-IV index (date of first GLM-IV 
claim). Patient characteristics, average vials per infusion (VPI), infu-
sion interval and billed infusion times were studied over variable 
length follow up. Expected cost of 1st year IFX or GLM-IV was mod-
eled from commercial plan perspective using reimbursed drug plus 
administration cost. VPI were estimated by dividing paid cost by drug 
wholesale acquisition cost. Where appropriate, claims with $0 cost 
were removed from the analysis. 

RESULTS: A total of 188 IFX patients transitioned to GLM-IV were 
identified. At GLM index, the population was 78% female; mean 
age 58 years; 75% commercially insured. The proportion of mainte-
nance infusions occurring: > 3 and ≤ 5 weeks was 19% (IFX) vs. 4% 
(GLM-IV); > 5 and ≤ 7 weeks was 30% (IFX) vs. 3% (GLM-IV); and > 7 
and ≤ 9 weeks was 40% (IFX) and 82% (GLM-IV). Average VPI was 
5.5 (IFX) and 4 (GLM-IV). A second hour billing code was observed 
for 95.5% IFX vs. 2.6% of GLM-IV infusions. Mean reimbursed drug 
plus administration cost per infusion was $4,621 (IFX) and $5,087 
(GLM-IV). Expected first-year reimbursed cost per patient was 
$36,968 (IFX; 8 infusions/year) and $35,609 (GLM-IV; 7 infusions/
year). When observed treatment interval variation was considered, the 
cost of first-year IFX therapy exceeded GLM-IV by $7,010 per patient.

CONCLUSIONS: From a commercial plan perspective, GLM-IV use 
demonstrated greater consistency in dosing patterns, reduced billed 
infusion time and fewer VPI resulting in significant cost savings in the 
first year of treatment. These findings may be relevant for healthcare 
decision makers interested in understanding potential variation in 
healthcare delivery or implementation of cost saving measures.

SPONSORSHIP: Janssen Scientific Affairs supported this study.

M22One- and Two-Year Adherence with Biologic Therapy 
Among Patients with Rheumatoid Arthritis

Stolshek B1, Wade S2, De A3, Wade R3, Yeaw J3. One Amgen Center Dr, 
Thousand Oaks, CA 91320; stolshek@amgen.com; (805) 447-8569 
1Amgen; 2Wade Outcomes Research and Consulting; 3IMS Health

BACKGROUND: Rheumatoid arthritis (RA) is a chronic disease requir-
ing continuous therapy to reach low disease activity targets and to 
delay long-term adverse health effects.

OBJECTIVE: To evaluate adherence with biologic therapy among 
patients with RA in the first and second year after treatment initiation.

METHODS: Patients with RA initiating a biologic (abatacept, adali-
mumab, certolizumab, etanercept, golimumab, infliximab) between 
January 2009 and December 2012, with 2 years of continuous enroll-
ment following biologic initiation (index) were identified in the IMS 
PharMetrics Plus database. Index agent adherence was defined by a 
proportion of days covered (PDC) > 80% and assessed for fixed one- 
and two-year periods post-index.

RESULTS: Of the 10,374 eligible patients, 76% were female, median 
age was 51 years at index, and 78% were previously on a non-biologic 
disease-modifying antirheumatic drug (DMARD). Among all patients, 
46% were adherent during the first year, while 11% of patients 
demonstrated a PDC of ≤ 20%. Over 2 years, 34% of patients were 
adherent. One-year adherence by index agent ranged from 36%-64% 
while adherence over two years ranged from 27%-47%. Subcutaneous 
agents were most common, and among patients who used etanercept 
(n = 4,426, 43% of population) and adalimumab (n = 3,926, 37% of 
population), 44% and 46% were adherent over one year, while 32% 
and 33% were adherent over two years. The two infused agents (inf-
liximab and abatacept) demonstrated the highest one-year adherence 
(64%, 48%) and infliximab had the highest adherence at two years 
(47%). Golimumab and certolizumab had the lowest adherence over 
one and two years. 

M19 Costs in Persistent or Switching Rheumatoid Arthritis 
Patients Newly Initiating a Biologic

Gu T1, Stolshek B2, Tan H1, Mutebi A2. 123 Justison St, Ste 200, Wilmington, 
DE 19801; tgu@healthcore.com; (410) 465-2872 
1HealthCore; 2Amgen

BACKGROUND: Different biologic treatment patterns may have cost 
implications to managed care. Limited evidence exists on costs of 
Rheumatoid Arthritis (RA) patients switching between biologic therapies. 

OBJECTIVE: To estimate total costs among patients with RA that are 
persistent or switch from newly initiated biologic therapy. 

METHODS: This retrospective cohort study used administrative 
claims data from the HealthCore Integrated Research Database 
(HIRD). Patients were selected if they had ≥ 1 claim for abatacept 
(ABA), adalimumab (ADA), certolizumab (CER), etanercept (ETA), 
golimumab (GOL), infliximab (INF), rituximab (RIT), or tocilizumab 
(TOC) for RA between January 1, 2009 and November 30, 2015 and 
continuous enrollment from 180 days pre-index (no biologic therapy) 
and 365 days post-index; aged 18-63 years on the index date (the first 
biologic claim); and at least one diagnosis for RA in pre-index period. 
Persistence was defined as continuous use of the index biologic with-
out > 45-day gap, and switch as the initiation of a non-index biologic. 
All-cause total costs were described for one-year post-index for all 
patients, and for one-year post-switch for switchers.

RESULTS: 7,468 RA patients were included with mean (SD) age 49.0 
(10.0) years. In the one-year post-index 3,372 (45.2%) remained per-
sistent with the index biologic and 1,246 (16.7%) switched biologics. 
Persistent patients had mean (SD) total costs of $41,901 ($30,977) 
and switching patients’ costs were $44,244 ($54,171) in one-year 
post-switch. Persistent patients had total mean (SD) costs in US$ for 
ABA: 46,524 (23,465); ADA: 40,900 (19,590); CER: 44,407 (16,902);  
ETA: 37,638 (16,942); GOL: 38,363 (12,481); INF: 42,468  
(25,700); RIT: 68,722 (80,795); TOC: 73,202 (115,951). Switching 
patients had total mean (SD) costs in US$ for ABA: 52,295 (35,402);  
ADA: 43,656 (39,420); CER: 57,080 (45,167); ETA: 41,183 (26,178); 
GOL: 49,151 (89,611); INF: 53,444 (133,076); RIT: 41,511 (51,023); TOC: 
51,885 (66,083) in one-year post-switch.

CONCLUSIONS: Patients who switched biologics incurred higher all-
cause total costs in the year post-switch than those that were persistent 
for a year. Of all biologics approved for RA, etanercept was associated 
with the lowest all-cause total costs in both persistent and switching 
cohorts, respectively. Efforts to keep patients on initial biologic may 
reduce all-cause costs. 

SPONSORSHIP: This study was funded by Amgen.

M21Reduced Variation in Drug Utilization, Infusion Time, and 
Cost for Intravenous Golimumab Compared to Infliximab: 

A Real-World Retrospective Analysis
Ellis L1, Kubacki M1, Varker H2, Brouillette M2, Malangone-Monaco E2. 
1125 Trenton-Harbourton Rd, Titusville, NJ 08560; lellis@its.jnj.com;  
(443) 640-4744 
1Janssen Scientific Affairs; 2Truven Health Analytics

BACKGROUND: Infliximab (IFX) and intravenous golimumab (GLM-IV) 
are anti-TNF agents indicated for rheumatoid arthritis (RA) with differ-
ent weight-based doses, induction schedules, and infusion times.

OBJECTIVE: To describe patient characteristics, utilization patterns, 
and costs in IFX-treated RA patients later using GLM-IV. 

METHODS: Patients > age 18 years with ≥ 1 RA diagnosis (ICD-9 CM; 
714.0), ≥ 6 months continuous enrollment before IFX initiation and 
≥ 1 GLM-IV claim after IFX discontinuation were identified in a health 
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CONCLUSIONS: Adherence in both time periods varied by drug, with 
infliximab having the highest adherence, and etanercept and adalim-
umab patients exhibiting lower, but similar adherence. With less than 
half of RA patients being adherent on the widely used subcutaneous 
drugs, there are opportunities to improve adherence with these drugs.

SPONSORSHIP: This study was funded by Amgen.

M23Patient Characteristics and Real-World Utilization of 
Intravenous Golimumab in a Population of Rheumatoid 

Arthritis Patients Observed in the Corrona Registry
Ellis L1, Reed G2, Shan Y3, Parenti D1, Kafka S1. 1125 Trenton-Harbourton 
Rd, Titusville, NJ 08560; lellis@its.jnj.com; (443) 640-4744 
1Janssen Scientific Affairs; 2Corrona and University of Massachusetts Medical 
School; 3Corrona

BACKGROUND: Golimumab (GLM-IV) is the second anti-TNF 
approved for intravenous administration to patients with moderate 
to severe rheumatoid arthritis (RA). GLM-IV utilization has not been 
widely studied since FDA approval in July, 2013. 

OBJECTIVE: To describe patient characteristics and compare actual 
and expected GLM-IV utilization in a U.S. RA population.

METHODS: A U.S. rheumatology registry (Corrona) was used to 
identify adult RA patients initiating GLM-IV between July 2013 and 
September 2015. Patients with ≥ 6 months follow-up and a verifiable 
dose were included. Descriptive statistics were used to summarize 
demographic/clinical characteristics, methotrexate (MTX) and dis-
ease-modifying anti-rheumatic drugs (DMARDS) at GLM-IV initia-
tion, the percent of patients treated with 1st or 2nd line vs. 3rd or 4th 
line GLM-IV, and the average number of GLM-IV vials used within 
6-month increments. Patient weight, recommended dosing interval 
and GLM-IV dose (2 mg per kg) were used to calculate expected 
GLM-IV utilization rounded to the next whole vial.

RESULTS: 231 RA patients initiating GLM-IV were identified; 50% 
(n = 116) had at least one follow-up visit and of these, 83% were female, 
mean age was 61 years and RA duration was 13 years. GLM-IV was pre-
scribed as 1st or 2nd line in 22% (n = 26) of patients and as 3rd or 4th line 
in the majority (78%; n = 90). At initiation, average tender joint count was 
8; swollen joint count was 5.6. Mean body weight was approximately 83 
kg. GLM-IV was used in combination with MTX in 54%; 23% of patients 
were on DMARDs excluding MTX, and 23% were on GLM-IV monother-
apy. The average number of GLM-IV vials used in an average 6-month 
period with vial rounding was 13 ±5 vials. The expected number of vials 
for an average 6-month period in an 83 kg patient was estimated at 13.3 
vials or approximately 3.3 vials per infusion. 

CONCLUSIONS: In this population of RA patients, GLM-IV was used 
in relatively older patients with long-standing active disease who failed 
prior biologics therapies. Observed GLM-IV utilization was consis-
tent with expected GLM-IV dosing recommendations in the package 
insert; interestingly only 23% were on monotherapy.

SPONSORSHIP: This study was sponsored by Corrona. The Corrona 
RA registry has been supported by contracted subscriptions by 
AbbVie, Amgen, BMS, Crescendo, Genentech, Horizon Pharma USA, 
Janssen, Eli Lilly, Novartis, Pfizer, and UCB. 

M24 Prevalence and Cost of Autoimmune Specialty Drug Use 
by Indication in a 4.4 Million-Member Commercially 

Insured Population Continuously Enrolled 4 Years, 2012 to 2015
Bowen K, Gleason P. 1301 Corporate Center Dr, Eagan, MN 55121; 
kbowen@primetherapeutics.com; (612) 777-5436 
Prime Therapeutics 

BACKGROUND: A set of drugs commonly grouped as autoimmune 
(AI) specialty drugs has been a key pharmacy (Rx) and medical drug 
(MedDrug) cost driver. Many AI drugs have overlapping indications, 
presenting an opportunity for managed care plans to encourage the 
most cost effective treatments. AI drugs also provide an opportunity 
to explore indication-based pricing.

OBJECTIVE: To estimate the number of members using and cost of AI 
drugs in a commercially insured population by year, 2012 to 2015, by 
indications deduced from integrated pharmacy and medical claims data.

METHODS: Among 12 clients with total average of 13.8 million commer-
cially insured members per month, all members continuously enrolled 
from 2012 to 2015 were identified and all of their claims. ICD-9 and 10 
medical claim diagnosis codes were grouped into a set of FDA approved 
and plausible off-label indication categories. AI drugs were defined as 
abatacept, adalimumab, anakinra, apremilast, canakinumab, certoli-
zumab, etanercept, golimumab, infliximab, secukinumab, tocilizumab, 
tofacitinib, ustekinumab, and vedolizumab, plus rituximab MedDrug 
coded for rheumatoid arthritis. Each member with AI drug use was 
assigned to a single indication category based on the most frequently 
coded indication on any AI MedDrug claims, then any medical claims 
for which the servicing provider was the same as an AI prescriber, then 
any medical claims. The number of users and sum of plan plus member 
payments without adjustment for rebates or coupons was calculated by 
year, type of claim, indication, and drug.

RESULTS: There were 4.4 million members in the sample with mean 
age 38.8 years. A total of 27,341 members used an AI drug, increasing 
from 16,247 in 2012 to 22,543 in 2015 (365.5 to 507.1 per 100,000) 
and $360 million in 2012 to $729 million in 2015 ($6.74 to $13.66 per 
member per month). AI drugs accounted for 8.1% of all Rx + MedDrug 
benefit costs in 2012 and 9.9% in 2015. AI MedDrug accounted for 
31.3% of users in 2012 and 27.0% in 2015. In 2015, 97.6% of users 
were assigned to 5 indications, 1.5% to 17 other indications, and 0.9% 
were unassigned. Over 4 years, the mean number of different AI drugs 
per user was 1.4.

CONCLUSIONS: Autoimmune specialty drugs now account for about 1 
of every 10 dollars of drug expense in a commercially insured popula-
tion. Integrated analysis of medical claims is essential as more than 
25% of use is covered by medical benefits. Medical claim provider and 
diagnosis coding can be used to categorize use by indication, which 
may be helpful in designing strategies to manage cost effective use and 
for indication-based pricing.

SPONSORSHIP: Prime Therapeutics.

M27Utilization Patterns of Subcutaneously Administered 
Biologic Medications Within a Sample of Rheumatoid 

Arthritis Patients
Tkacz J1, Brady B1, Ellis L2, Meyer R2. 9200 Rumsey Rd, Ste 215, Columbia, 
MD 21045; joseph.tkacz@healthanalytic.com; (410) 997-3314 
1Health Analytics; 2Janssen Scientific Affairs

BACKGROUND: Adherence to medication is crucial to the maximum 
therapeutic benefit of biologic treatment. The plethora of currently 
approved biologic agents makes comparison of the various medica-
tions more difficult, particularly when drug dosing and administration 
schedules vary. 

OBJECTIVE: To investigate real-world utilization and adherence 
patterns of subcutaneous (SC) biologic treatment in a population of 
patients with RA.

METHODS: The earliest incident adalimumab (ADA), certolizumab 
(CER), etanercept (ETA), and golimumab (GLM) biologic cycles of 
treatment were identified in the Truven MarketScan and Optum 
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significant. Increases for the abatacept cohort were greater than the 
golimumab cohort ($21,126 ± $11,329), but not significantly. In DB2, 
RA-related total costs for the abatacept increased by $16,231 ± $19,128, 
which was significantly less than adalimumab ($21,791 ± $12,686; 
P = 0.0002), certolizumab ($21,863 ± $13,078; P = 0.0040), golimumab 
($20,379 ± $13,535; P = 0.0430), and etanercept ($22,452 ± $12,715; 
P < 0.0001). 1st Line IV: In DB1, RA-related total costs for abata-
cept increased by $22,287 ± $15,228, which was significantly less 
than rituximab ($27,163 ± $25,835; P = 0.0022). Costs increases were 
numerically higher for infliximab ($25,981 ± $40,189) and tocilizumab 
($23,197 ± $31,296) compared to abatacept. In DB2, RA-related total 
costs for abatacept increased $20,829 ± $14,415, which was significantly 
less than infliximab ($30,392 ± $15,576; P < 0.0001), but significantly 
more than tocilizumab ($13,221 ± $20,347; P = 0.0102). Abatacept costs 
were numerically higher than rituximab ($20,478 ± $11,174).

CONCLUSIONS: Increases in costs were slightly higher for IV than 
for SC agents. In 1st line SC cohorts across databases, the abatacept 
cohort had the lowest or next to lowest increase in RA-related total 
costs. Trends were similar in 1st line IV cohorts, with two agents hav-
ing lower increases in costs vs. abatacept, but only in one database. 

SPONSORSHIP: Bristol-Myers Squibb. 

M29Work Loss Associated with Hospitalization Due to 
Infection in Patients with Rheumatoid Arthritis

Wilson K1, Limone B1, Vlahiotis A1, Price K2, Rosenblatt L2, Szymialis A2. 
150 Cambridge Park Dr, Cambridge, MA 02140;  
kathleen.wilson@truvenhealth.com; (617) 492-9346 
1Truven Health Analytics; 2Bristol-Myers Squibb 

BACKGROUND: Biologic DMARDs improve quality of care in rheu-
matoid arthritis (RA), but can interfere with immune response, 
increasing risk of infection and potentially leading to hospitalization 
and increased direct healthcare costs. Previous work suggests lower 
infection risk with abatacept relative to other agents, but there has 
been little discussion of the relationship between infection-related 
hospitalization, work loss and indirect costs.

OBJECTIVE: To quantify work loss and indirect costs associated with 
infection-related hospitalization, particularly among RA patients.

METHODS: Healthcare claims and workplace attendance/cost data 
from the MarketScan Commercial and Medicare Supplemental and 
Productivity Management (HPM) Database were used to conduct a 
retrospective cohort study of patients with ≥ 1 inpatient admission for 
serious infection from January 1, 2008 to December 31, 2012 (date of 
first hospitalization = index date); who were ≥ 18 years old at index; 
who had ≥ 6 months of continuous enrollment before (baseline) and 
after (follow-up) index; and with eligibility in the HPM database for 
baseline and follow-up periods. RA patients were identified as those 
with ≥ 2 medical claims with an RA diagnosis on different days during 
baseline. Analyses compared work loss (absences, short-term [STD] 
and long-term [LTD] disability; measured as hours lost) and costs of 
work loss in the 6 months before and after infection-related hospital-
ization, examined in all patients and in RA patients. Chi-square tests 
were used to compare categorical variables; paired t-tests were used 
for continuous variables. 

RESULTS: 36,693 (RA: 480) patients met the inclusion criteria and 
reported absence data; 115,902 (RA: 1,396) reported STD data; and 
106,934 (RA: 1,346) reported LTD data. RA patients with an absence 
claim decreased during follow-up, but mean absence hours and cost 
of workplace absences increased 32% (P ≤ 0.01). RA patients with an 
STD or LTD claim increased following hospitalization, and STD hours 
(118.7 vs. 230.8) and STD costs ($1,856 vs. $3,607) doubled (P < 0.01). 
LTD costs ($326 vs. $743) and hours (20.8 vs. 47.5) also increased  

Clinformatics research databases for adult patients with an RA diag-
nosis (ICD-9: 714.xx) between 2009-2013. Members were required 
to have ≥ 2 index biologic fills and continuous eligibility for at least 6 
months prior to biologic initiation. Members were followed until the 
end of their treatment, eligibility was lost, or the end of the data was 
reached. Utilization measures included biologic placement, treatment 
gaps measured as the number of days between expected refill dates, 
dose escalation, defined as any appearance of a twofold increase in 
dose from the starting dose, and medication adherence assessed by the 
proportion of days’ covered (PDC). Members with 80% of the days in 
their treatment period covered by the index medication were catego-
rized as adherent. One-way ANOVA and chi-square tests of equality of 
proportions were conducted to assess group differences.

RESULTS: Modal monthly calculated dosages were in line with recom-
mended prescribing guidelines for all four treatments. GLM and CER 
were significantly less likely to be administered as a first line biologic 
compared to ADA and ETA; however, GLM members were more likely 
to be adherent (P < 0.05). ADA and GLM members displayed the great-
est refill consistency within the Truven database as evidenced by lower 
gaps between refills (P < 0.05). Consistent with the label, ADA cycles 
were more likely to show a dose escalation (P < 0.001). Nearly two-
thirds of all treatment cycles persisted for ≥6 months, with the great-
est proportion from the ETA group across both databases. (P < 0.001).

CONCLUSIONS: Significant differences in biologic utilization patterns 
were observed among the four treatment groups. ADA and ETA were 
the most common first line biologics, though GLM cycles were asso-
ciated with greater refill consistency and levels of adherence. These 
findings have implications for healthcare decision makers interested in 
quality improvement or optimization of adherence in patients treated 
with subcutaneous biologic therapies.

SPONSORSHIP: Sponsored by Janssen Scientific Affairs.

M28Healthcare Costs Among Rheumatoid Arthritis Patients 
Treated with First-Line Subcutaneous or Intravenous 

Biologic Agents: A Difference-in-Difference Analysis in 2 National 
Claims Databases
Ogbonnaya A1, Price K2, Rosenblatt L2, Franklin M3, Shih H1, Eaddy M1. 
4114 Woodlands Pkwy, #500, Palm Harbor, FL 34685;  
augustina.ogbonnaya@xcenda.com; (727) 771-4100 
1Xcenda; 2Bristol-Myers Squibb; 3Franklin Pharmaceutical Consulting

BACKGROUND: Understanding the cost implications of subcutaneous 
(SC) and intravenous (IV) biologic agents for rheumatoid arthritis (RA) 
in a real-world setting may help to inform health care decisions. 

OBJECTIVE: To evaluate cost implications of first-line biologic agents 
used for RA through a difference-in-difference analysis. 

METHODS: This was a retrospective study using data from 2 large U.S. 
administrative claims databases (DB1 and DB2). Adult patients with an 
ICD-9-CM code for RA (714.0x) and ≥ 1 pharmacy claim for a SC or IV 
biologic agent from 08/01/2010-9/30/2014 were eligible. Patients were 
continuously enrolled 12 months pre and post index prescription. 
Patients with other conditions for which biologics may be used or who 
received multiple biologics were excluded. A difference-in-difference 
analysis was conducted to evaluate differences in the pre-post health-
care costs between abatacept cohort and those treated other biologic 
agents. Statistical differences were assessed using a t-test, with the 
abatacept cohort as the reference.

RESULTS: 1st Line SC: In DB1, RA-related total costs for the 
abatacept cohort increased by $21,586 ± $15,349, which was sig-
nificantly less than adalimumab ($24,006 ± $14,073; P = 0.0083). 
This increase was also less than certolizumab ($21,998 ± $17,095) 
and etanercept ($23,457 ± $15,937), though differences were not 
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M34 Reasons for Biologic Therapy Discontinuation in 
Patients with Ankylosing Spondylitis: Analysis of the 

Corrona Psoriatic Arthritis/Spondyloarthritis Registry

Mease P1, van der Heijde D2, Karki C3, Liu M3, Pandurengan R3, Park Y4, 
Greenberg J5. 601 Broadway, Ste 600, Seattle, WA 98122;  
pmease@philipmease.com; (206) 386-2000 
1Swedish Medical Center and University of Washington; 2Leiden University 
Medical Center; 3Corrona; 4Novartis; 5New York University School of 
Medicine

BACKGROUND: Clinical trials have demonstrated the efficacy of bio-
logic therapy in patients with ankylosing spondylitis (AS); however, 
there are limited real-world data available linking the importance of 
adherence to treatment with improvement of clinical outcomes.

OBJECTIVE: To characterize and compare patients with AS who con-
tinued and discontinued their biologic therapy within 12 months of 
initiation in the U.S.-based Corrona psoriatic arthritis/spondyloarthri-
tis (PsA/SpA) registry.

METHODS: This descriptive analysis included all patients with AS 
aged ≥ 18 years enrolled in the Corrona PsA/SpA registry between 
March 2013 and March 2016 who received a biologic (all anti-tumor 
necrosis factor agents) at the time of registry enrollment and had ≥ 1 
follow-up visit. Patients were assigned to a cohort depending on their 
continued or discontinued use of their index biologic agent at the time 
of the first follow-up visit (mean [SD] follow-up, 8.8 [4.6] months). 
Patient characteristics at enrollment were compared between the two 
cohorts, and reasons for discontinuation of the index biologic by the 
first follow-up visit were also described.

RESULTS: Of the 167 patients with AS who met the inclusion criteria, 
32 patients (19.2%) discontinued their index biologic therapy by the 
first follow-up visit, including 12 patients who switched to another 
biologic therapy. Although baseline characteristics were mostly similar 
between the two cohorts, patients who discontinued their index biologic 
were significantly older (52.6 vs. 46.8 years; P = 0.04); were more obese 
(BMI ≥ 30.0 kg/m2; 56.7% vs. 33.3%); and had greater disease activity 
(mean BASDAI score, 4.8 vs. 3.7; P = 0.027) and functional limitation  
(mean BASFI score, 4.6 vs. 2.8; P = 0.002) compared with patients who 
continued their biologic therapy. Among the 9 patients (28.1%) with 
physician-reported reasons for discontinuation, lack of effect (n = 5) 
was the most common reason, followed by other reasons (n = 2), side 
effects (n = 1) and social reasons (n = 1).

CONCLUSIONS: Patients with AS who discontinued their biologic 
therapy by the first follow-up visit were significantly older, more obese 
and had greater disease activity at enrollment compared to those who 
remained on the therapy.

SPONSORSHIP: AbbVie, Amgen, BMS, Crescendo, Genentech, 
Horizon Pharma USA, Janssen, Eli Lilly, Novartis, Pfizer, and UCB 
have supported Corrona through contracted subscriptions. Financial 
support for the study was provided by Novartis.

M35Response to Biologic Therapy in Patients with Ankylosing 
Spondylitis: Analysis of Patient-Reported Outcomes from 

the Corrona Psoriatic Arthritis/Spondyloarthritis Registry

Mease P1, van der Heijde D2, Karki C3, Liu M3, Pandurengan R3, Park Y4, 
Greenberg J5. 601 Broadway, Ste 600, Seattle, WA 98122;  
pmease@philipmease.com; (206) 386-2000 
1Swedish Medical Center and University of Washington; 2Leiden University 
Medical Center; 3Corrona; 4Novartis; 5New York University School of Medicine

BACKGROUND: A limited number of real-world studies have evaluated 
response to biologic therapies in patients with ankylosing spondylitis (AS).

significantly after hospitalization. Results were similar for the general pop-
ulation, but increases in work loss and costs were greater in RA patients.

CONCLUSIONS: Work loss and indirect costs increased substantially 
after hospitalization for infections, more so for RA patients than for the 
general population. In addition to direct costs, indirect costs associ-
ated with work loss and disability due to hospitalization for infection 
should be considered as part of RA treatment decisions.

SPONSORSHIP: Truven Health Analytics on behalf of Bristol-Myers 
Squibb.

M33 Are Patients with Ankylosing Spondylitis Really 
Different from Nonradiographic Axial SpA? Results 

from the Corrona Psoriatic Arthritis/Spondyloarthritis Registry

Mease P1, Palmer J2, Liu M3, Pandurengan R3, Herrera V2, Karki C3, 
Greenberg J4. 601 Broadway, Ste 600, Seattle, WA 98122;  
pmease@philipmease.com; (206) 386-2000 
1Swedish Medical Center and University of Washington; 2Novartis; 3Corrona; 
4New York University School of Medicine

BACKGROUND: Only a few European studies have shown that most 
of the clinical features and assessments of axial spondyloarthritis 
(axSpA) are similar in patients with/without radiographic changes. 
However, some differences may be predictive of more severe disease.

OBJECTIVE: To characterize the axSpA population in the U.S.-based 
Corrona psoriatic arthritis/spondyloarthritis (PsA/SpA) registry.

METHODS: The study included patients with axSpA enrolled in the 
registry between March 2013 and July 2015, further stratified into 
2 cohorts: ankylosing spondylitis (AS) and non-radiographic axSpA 
(nr-axSpA) based on the 1984 NY modified criteria for AS and ASAS 
criteria for axSpA without sacroiliac radiographic changes, respec-
tively. Patient characteristics were evaluated at the time of enrollment; 
between-group differences were evaluated using chi-square tests and 
t-tests were for categorical and continuous variables, respectively.

RESULTS: Of the 407 patients identified with axSpA, 310 were diag-
nosed with AS and 97 with nr-axSpA. Patients with AS were slightly 
older (49 vs. 44 years) and more likely to be male (65% vs. 57%) 
compared to patients with nr-axSpA. Both cohorts had similar mean 
functional disability (HAQ, 0.6 vs. 0.6), quality of life (EQ5D, 0.7 vs. 
0.7) and overall activity impairment (26.8% vs. 31.6%). While clinical 
features did not differ between the AS and nr-axSpA patients, signs of 
inflammation measured by acute phase reactants were significantly 
higher in patients with AS compared to nr-axSpA (mean ESR, 14.4 
vs. 8.9 mm/hour; P < 0.05), consistent with other national cohorts. In 
addition, patients with nr-axSpA were more likely to have enthesitis 
(47.4% vs. 29.0%) and dactylitis (12.4% vs. 9.0%). History of biologic 
use (64.8% vs. 74.2%), current biologic use (61.3% vs. 63.9%) and 
current prednisone use (5.5% vs. 6.2%) was similar between AS and 
nr-axSpA cohorts.

CONCLUSIONS: This is the first characterization of patients with 
axSpA from the U.S. Corrona registry with stratification into AS and 
nr-axSpA. Patients with nr-axSpA were younger and more likely to be 
female compared to patients with AS. Both groups had similar clinical 
characteristics, quality of life, disability and work impairment.

SPONSORSHIP: AbbVie, Amgen, BMS, Crescendo, Genentech, Horizon 
Pharma USA, Janssen, Eli Lilly, Novartis, Pfizer, and UCB have sup-
ported Corrona through contracted subscriptions. Financial support for 
this study was provided by Novartis.
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between biologic users and non-users. Generalized linear models were 
estimated to examine the marginal impact of having AS and biologic 
therapy on costs.

RESULTS: A total of 6,679 AS patients (55% biologic users) and 19,951 
matched controls (mean age: 50.8 years for AS vs. 51.7 for controls; 
male: 60.5% vs. 60.8%) met the study criteria. Compared with 
controls, AS patients had significantly higher inpatient admissions 
(12.0% vs. 6.0%), emergency room visits (23.0% vs. 15.0%), PPPM 
number of office visits (0.9 vs. 0.5), hospital-based outpatient visits 
(0.4 vs. 0.3), and number of medications (3.0 vs. 1.6), P < 0.01 in all 
cases. AS patients had higher PPPM total costs ($2,690 vs. $693), with 
outpatient pharmacy cost ($1,173 vs. $145) and outpatient medical 
costs ($1,102 vs. $383) as the main cost drivers (P < 0.001). Among AS 
patients, biologic users had higher PPPM total costs than non-users 
($3,437 vs. $1,762), mainly due to higher pharmacy costs ($1,909 vs. 
$309). Multivariate analysis found that AS was associated with $1,866 
higher total costs PPPM than non-AS controls and biologic treatment 
was associated with $2,264 higher total costs than non-users. 

CONCLUSIONS: AS patients experienced significantly higher HCRU 
and costs than patients without AS. Among AS patients, biologic users 
had higher costs than non-users. Future studies on the impact of hav-
ing AS and biologic treatment on productivity loss and indirect costs 
will help understand the full economic burden associated with AS. 

SPONSORSHIP: This study was funded by Novartis. 

M37Oral Bisphosphonate Treatment Patterns in Osteoporotic 
Women Aged 55 and Older in the United States

Yang X1, Gu T2, Visaria J2, Gautam S2. 600 Corporate Dr, Mailstop CRB-205,  
Lebanon, NJ 08833; xiaoqin.yang@merck.com; (908) 236-4347 
1Merck & Co.; 2HealthCore 

BACKGROUND: Osteoporotic fractures represent a major health burden 
in the United States. Bisphosphonates (BP) are recommended as the first 
line of therapy for osteoporosis (OP) and have been shown to reduce the 
risk of osteoporotic fractures. However, adherence to these drugs is sub-
optimal and may be associated with reduced treatment efficacy.

OBJECTIVE: To describe treatment patterns among women with OP 
who initiated an oral BP.

METHODS: A retrospective cohort study was conducted using the 
HealthCore Integrated Research Database from 01/01/2006 to 
05/31/2015. Postmenopausal women ≥ 55 years of age who were new 
users of oral BP with ≥ 1 pharmacy claim of alendronate, risedronate, 
or ibandronate between 06/01/2010 and 05/31/2013 were included. 
Patients were required to have ≥ 1 year continuous enrollment before 
and ≥ 2 years after the first observed oral BP claim (defined as the 
index date). Patients with ≥ 1 claim for OP-related medication or 
estrogen use 1 year before the index date or ≥ 1 claim for Paget’s dis-
ease or malignant neoplasm during the study period were excluded. 
Treatment patterns were evaluated for the index BP for 2 years after 
the index date. Patients were classified as having one of four mutu-
ally exclusive treatment patterns: (1) persistent (< 45-day gap between 
subsequent fills), (2) augmenters (< 45-day gap between subsequent 
fills with an added OP-related therapy), (3) switchers (initiating a new 
OP-related therapy within 45 days of index BP use), or (4) discontinu-
ers (≥ 45-day gap between subsequent fills). The classification was 
based on whichever pattern was observed first.

OBJECTIVE: To describe changes in patient-reported outcomes (PROs) 
in patients with AS based on their response to index biologic therapy 
in the U.S.-based Corrona psoriatic arthritis/spondyloarthritis (PsA/
SpA) registry.

METHODS: This study included all patients with AS aged ≥ 18 years 
enrolled in the registry between March 2013 and March 2016 who 
received a biologic therapy (all anti-tumor necrosis factor agents) at the 
time of enrollment and had ≥ 1 follow-up visit with Bath Ankylosing 
Spondylitis Disease Activity Index (BASDAI) assessments. Responders 
were defined as patients who remained on their therapy and achieved 
a ≥ 2-point or ≥ 50% improvement in BASDAI at the first follow-up 
visit (mean [SD] follow-up, 8.4 [4.0] months). Non-responders dis-
continued their therapy due to lack of efficacy or did not achieve a 
minimum clinically important difference in BASDAI at the first follow-
up visit. Unadjusted differences in PROs between the 2 cohorts were 
calculated.

RESULTS: Of the 153 patients with AS who met the inclusion crite-
ria, 31 patients (20.2%) were classified as responders and 98 patients 
(64.1%) as non-responders; the remaining 24 patients were excluded 
from this study as they discontinued their biologic due to non-efficacy 
or unknown reasons. At the first follow-up visit, responders demon-
strated a significant improvement in multiple PRO measures relative 
to non-responders, including mean changes from baseline in HAQ 
(-0.24 vs. 0.05; P = 0.001), pain (-26.5 vs. 4.3; P < 0.001) and fatigue 
scores (-20.1 vs. 0.3; P < 0.001); and in domains of Work Productivity 
and Activity Impairment (WPAI), such as impairment while work-
ing (-16.3% vs. 0.3%; P = 0.001), overall work impairment (-17.1% vs. 
-2.0%; P = 0.012) and activity impairment (-18.1% vs. -1.0%; P = 0.002).

CONCLUSIONS: Nearly two-thirds of patients with AS in the Corrona 
PsA/SpA registry did not respond to their index biologic therapy at 
the first follow-up visit. Biologic therapy responders demonstrated 
significant improvements in multiple PRO measures, such as HAQ, 
pain, fatigue and domains of WPAI compared with non-responders.

SPONSORSHIP: AbbVie, Amgen, BMS, Crescendo, Genentech, 
Horizon Pharma USA, Janssen, Eli Lilly, Novartis, Pfizer, and UCB 
have supported Corrona through contracted subscriptions. Financial 
support for this study was provided by Novartis.

M36Healthcare Utilization and Costs in Patients with 
Ankylosing Spondylitis in a Real-World Setting

Walsh J1, Song X2, Kim G2, Park Y3. 50 N Medical Dr, Salt Lake City, UT 
84132; jessica.walsh@hsc.utah.edu; (801) 581-7724 
1School of Medicine, University of Utah; 2Truven Health Analytics; 3Novartis 

BACKGROUND: Ankylosing Spondylitis (AS) is a chronic inflammatory 
disorder that mainly affects the sacroiliac joints and axial skeleton. 

OBJECTIVE: This study examined healthcare resource utilization 
(HCRU) and costs among AS patients compared to a matched control 
cohort without AS.

METHODS: Adults with ≥ 1 inpatient or 2 outpatient diagnoses of 
AS (ICD-9-CM 720.0) in 1/1/2008-6/30/2014 were extracted from 
MarketScan Databases. Of those identified, patients with ≥ 1 AS diag-
nosis in 2013 were included, and the first AS diagnosis in 2013 was 
the index date. Patients had ≥ 12 months pre-period and were followed 
for ≥12 months. A control cohort of patients with no AS diagnosis 
anytime in 2007-2015 was matched to AS patients on calendar year, 
age, gender, and region. Per patient per month (PPPM) HCRU and 
costs (total paid amount in 2015 $) during the 1-year post period were 
compared between AS and control patients, and within the AS cohort, 
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M39Costs and Health Care Resource Use Among U.S. Patients 
with Incident and Subsequent Osteoporotic Fractures

Weaver J1, Harris S2, Lewiecki E3, Mavros P1, Sajjan S1. 600 Corporate Dr, 
Lebanon, NJ 08833; jessica.weaver@merck.com; (908) 236-5041 
1Merck & Co.; 2University of California, San Francisco; 3New Mexico 
Clinical Research & Osteoporosis Center 

BACKGROUND: The costs and health care resource use of patients 
with subsequent osteoporotic fractures in the year following an inci-
dent osteoporotic fracture are not well defined. 

OBJECTIVE: To assess the all-cause costs and health care resource use 
among patients with subsequent fractures in the year after an incident 
osteoporotic fracture compared to those that do not experience a sub-
sequent osteoporotic fracture. 

METHODS: Data were obtained from Humana Medicare Advantage 
claims (the Medicare group) and Optum Insight Clinformatics Data 
Mart commercial claims (the Commercial group). Patients included in 
the study had a claim for a qualifying fracture occurring between 2008 
and 2013 (incident fracture), were continuously enrolled in the health 
plan for 1 year before and after the incident fracture, and were aged 
≥ 65 (Medicare) or ≥ 50 (Commercial) years. Subsequent fractures were 
defined as a fracture occurring ≥ 3 to ≤ 12 months after the incident 
fracture. After propensity matching we determined the total medical 
and pharmacy costs accrued within one year of the incident fracture 
by patients with and without a subsequent fracture by resource use 
type. Health care costs were compared between patients with and 
without a subsequent fracture using McNemar’s test. 

RESULTS: A total of 45,603 patients were identified for inclusion in 
the Medicare group and 54,145 in the Commercial group. The mean 
ages of Medicare and Commercial patients were 78.1 years and 61.8 
years. Subsequent fractures occurred in 11.6-16.7% of patients. In 
both analyses, subsequent fracture rates were highest among patients 
with multiple incident fractures (24.5-26.2%), followed by those with 
hip (22-25.5%) and vertebral (14.5-20.2%) incident fractures. The 
mean total health care cost for the Medicare group was $27,944 and 
differed significantly between patients with and without a subsequent 
fracture ($34,897 vs. $20,790; P < 0.001). The primary contributors to 
this cost difference were inpatient services and long-term care ($6,412 
and $4,327 higher, respectively). The mean total health care cost for 
the Commercial group was $29,316 and also differed significantly 
between patients with and without a subsequent fracture ($39,501 
versus $19,131; P < 0.001). The primary drivers of the cost difference in 
the Commercial group were other medical costs and inpatient services 
($6,865 and $5,952 higher, respectively). 

CONCLUSIONS: Among patients with an incident fracture, those who 
experience a subsequent fracture in the following year have signifi-
cantly higher health care costs than those who do not.

SPONSORSHIP: This study was sponsored by Merck & Co.

M40 Fracture Liaision Service Return on Investment  
(Cost Offset) Calculator

Lee D1, Zeldow D1, Aldridge A2. 251 18th St S, Ste 630, Arlington, VA 
22202; david.lee@nbha.org; (202) 557-0449 
1National Bone Health Alliance; 2RTI International

BACKGROUND: Fracture Liaison Service (FLA) is proven model of 
care to address the 80% care gap in Osteoporosis. In order to gain sup-
port for the FLS model of care, health care professionals need to show 
the value on patient care, quality and return on investment. 

OBJECTIVE: To develop an interactive calculator to provide estimates 
of the impact of an FLS program on health care costs and revenues, 
with the collaboration of the National Bone Health Alliance (NBHA), 

RESULTS: A total of 8,613 women with a mean (SD) age of 67 (9.5) 
years were included in the study. Alendronate was the most frequently 
prescribed index oral BP (73.5%), followed by risedronate (16.8%) and 
ibandronate (9.7%). After the initiation of an oral BP, 1,464 (17.0%) 
women remained persistent with the index oral BP, 15 (0.2%) aug-
mented the index oral BP, 344 (4.0%) switched to another OP therapy, 
and 6,790 (78.8%) discontinued the index oral BP during the follow-up 
period. Among the discontinuers, 3,894 (57.3%) completely discon-
tinued all OP therapy, 2,377 (35.0%) restarted the index oral BP, 276 
(4.1%) switched to a non-index oral BP, 89 (1.3%) to an injectable BP, 
40 (0.6%) to an oral non-BP, and 114 (1.7%) to an injectable non-BP. 

CONCLUSIONS: Discontinuation of an oral BP within two years after 
initiating treatment among osteoporotic women was frequent, thus 
highlighting the need to understand the reasons for discontinuation 
and explore other treatment options among those with a risk of fracture.

SPONSORSHIP: Merck & Co.

M38Burden of Osteoporosis Treatment Discontinuation 
Among Senior Women: Analysis of Fractures and 

Resource Utilization
Modi A1, Yang X1, Lewiecki E2, Harris S3, Mavros P1, Sajjan S1.  
2000 Galloping Hill Rd, Kenilworth, NJ 07033; ankita.modi@merck.com; 
(908) 236-4563 
1Merck & Co.; 2New Mexico Clinical Research & Osteoporosis Center; 
3University of California, San Francisco

BACKGROUND: Discontinuation of anti-osteoporosis treatment is 
common and may impede the reduction of fracture risk.

OBJECTIVE: To determine the burden of anti-osteoporosis treatment 
discontinuation in terms of fractures and health care resource use.

METHODS: This was a retrospective analysis of medical and phar-
macy claims data from the Humana database in the U.S. Patients were 
women age ≥ 65 years with Medicare benefits who filled a prescrip-
tion of an oral bisphosphonate between January 2008 and September 
2011. Index date was defined as the date of the first prescription fill 
+ 90 days; baseline period was defined as the 15 months before the 
index date and follow up period as the 24 months after the index date. 
Based on treatment utilization during initial 3 months and the follow 
up, patients were classified as non-users receiving only a single index 
prescription in 3 months or persistent users (MPR ≥ 80%) at all times. 
Outcomes were assessed during 13-24 months follow-up and included 
new osteoporotic fractures and all-cause, osteoporosis-related health 
care resource use. Propensity score weights were used to control for 
selection bias. We compared outcomes between persistent users and 
non-users using bivariate analyses and logistic regression.

RESULTS: A total of 2,745 persistent users and 3,538 non-users were 
identified. Less than 10% of included patients had history of fractures 
during the baseline. After propensity score weighting, all baseline 
characteristics did not differ significantly. Relative to persistent users, 
non-users were more likely to experience any new fracture (odds 
ratio (OR) 1.51, 95% confidence interval (CI) 1.11-2.06), hip fracture 
(OR 4.01, 95% CI 1.67-9.63), and other fracture (OR 1.56, 95% CI 
1.001-2.430) during the follow-up; the difference in clinical vertebral 
fracture was not significant (OR 1.24, 95 CI 0.80-1.91). Non-users 
exhibited greater odds of all-cause inpatient and emergency depart-
ment resource use (OR 1. 65, 95% CI 1.43-1.90; and OR 1.70, 95% CI 
1.50-1.92; respectively).

CONCLUSIONS: Compared to persistent users, patients who discon-
tinued oral bisphosphonate treatment after the first prescription fill 
(non-users) were more likely to experience osteoporotic fractures, with 
a 4-fold increase in hip fractures and increased health care resource 
use within 2 years of discontinuation.

SPONSORSHIP: This study was sponsored by Merck & Co.
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one-to-one to cases on CKD stage, heart failure, renin-angiotensin-
aldosterone-system inhibitor use, and age group (18-64 or 65+ years). 
30-day and 1-year total healthcare costs (2015 USD) from the third-
party perspective and healthcare resource utilization were compared 
between hyperkalemia cases and controls.

RESULTS: 15,352 patients with hyperkalemia were matched to 15,352 
patients without hyperkalemia. Within 30-day post-index date, cases 
incurred $4,793 higher total costs compared to controls ($7,107 vs. 
$2,314, P < 0.001); cases also had a higher number of inpatient admis-
sions (0.2 vs. 0.0), emergency department visits (0.2 vs. 0.1), and out-
patient visits (3.9 vs. 2.6) compared to controls (all P < 0.001). Within 
1-year post-index date, cases incurred $20,937 higher total costs 
compared to controls ($42,156 vs. $21,219, P < 0.001); cases also had a 
higher number of inpatient admissions (0.6 vs. 0.3), emergency depart-
ment visits (1.2 vs. 0.7), and outpatient visits (33.4 vs. 22.5) compared 
to controls (all P < 0.001).

CONCLUSIONS: Among patients with CKD and/or HF, patients with 
hyperkalemia had a significantly higher economic burden compared 
to those without hyperkalemia.

SPONSORSHIP: This research was funded by ZS Pharma.

N03 The Prevalence of Hyperkalemia  
in the United States

Betts K1, Woolley J2, Mu F1, McDonald E1, Tang W1, Singhania A2, Pham H2, 
Hollenack K2, Wu E1. 333 S Hope St, 27th Fl, Los Angeles, CA 90071;  
keith.betts@analysisgroup.com; (213) 896-6416 
1Analysis Group; 2ZS Pharma 

BACKGROUND: There are limited published data on the epidemiology 
of hyperkalemia, but these data indicate that hyperkalemia is more 
common in patients with chronic kidney disease (CKD) and/or heart 
failure (HF).

OBJECTIVE: To estimate the prevalence of hyperkalemia in the U.S. 
for both the general population and patients with CKD and/or HF.

METHODS: Adult patients were selected from a large U.S. commercial 
claims database with more than 2 million individuals with potassium 
lab data available (01/01/2011-12/31/2014). Patients who had at least 
1 calendar year of data with at least 1 potassium lab result and con-
tinuous enrollment throughout the year were included. Hyperkalemia 
was defined as having at least two serum potassium measurements 
> 5.0 mEq/L or one diagnosis code of hyperkalemia (ICD-9, 276.7) 
or one prescription fill of a sodium polystyrene sulfonate. Prevalence 
of hyperkalemia was estimated for the overall population and among 
patients with CKD (excluding dialysis) and/or HF. CKD was identi-
fied by ICD-9 diagnosis codes or estimated glomerular filtration rate, 
HF was identified by ICD-9 codes, and dialysis was excluded using 
procedure codes. Prevalence of hyperkalemia for each calendar year 
was calculated as the number of patients with hyperkalemia divided 
by the total number of eligible patients within the year. In addition, 
hyperkalemia prevalence standardized to the U.S. population was 
calculated using hyperkalemia prevalence stratified by age and gender, 
then multiplied by the corresponding U.S. census population of that 
age-gender stratum.

RESULTS: A total of 1,888,433 patients were included in the analysis 
(2011-2014). The prevalence of hyperkalemia in the overall popula-
tion ranged from 1.2%-1.6% across calendar years. A total of 861,300 
CKD (excluding dialysis) and/or HF patients were included and the 
prevalence of hyperkalemia in this subgroup ranged from 2.1%-2.5%. 
Conversely, 71.2%-74.8% of all patients with hyperkalemia had 
CKD (excluding dialysis) and/or HF. The prevalence of hyperkalemia 

Research Triangle Institute (RTI), UAB School of Medicine, and other 
partners.

METHODS: The FLS return on investment (cost offset) calculator will 
provide those considering adoption of FLS with a tool that demonstrates 
the impact of FLS in reducing fractures and details the expected changes 
in costs and revenues. The interactive nature of the calculator will allow a 
user to use characteristics specific to their patient population and identify 
optimal patient groups for targeting high-impact FLS program.

RESULTS: The FLS ROI calculator is being constructed for two related 
objectives. First, the calculator will provide a variety of estimates of 
the costs (and thus potential cost savings) associated with healthcare 
use following fractures using statistical modeling techniques. These 
estimates will vary by multiple strata of population characteristics, 
risk factors and geography which will allow for estimates tailored 
to specific providers, payers, managed care organizations and other 
stakeholders and policy makers. To improve scientific rigor the esti-
mates will furthermore be adjusted by results from the literature on 
the effectiveness of FLS and other interventions and by sensitivity 
analyses around statistical model assumptions. The second objective 
is as a decision support tool for NBHA. In addition to tailored cost 
savings, the calculator also yields predictions of fracture prevalence. 
NBHA and other stakeholders can use these estimates to help make 
optimal decisions about which facilities or organizations to target for 
FLS implementation.

CONCLUSIONS: The calculator and its underlying model are being sup-
ported by contemporary data on relevant patient populations. These 
data provide the prevalence of fractures and related costs across geo-
graphic, demographic, diagnostic and provider/payer characteristics. 

SPONSORSHIP: The development of the ROI Calculator was provided 
with unrestricted support by Amgen.

N00-N99 Diseases of the Genitourinary System 
 (e.g., ESRD)

N01The Economic Burden of Hyperkalemia Among Patients 
with Chronic Kidney Disease and/or Heart Failure

Betts K1, Woolley J2, Mu F1, Xiang C1, Tang W1, Pham H2, Hollenack K2, 
Singhania A2, Wu E1. 333 S Hope St, 27th Fl, Los Angeles, CA 90071;  
keith.betts@analysisgroup.com; (213) 896-6416 
1Analysis Group; 2ZS Pharma 

BACKGROUND: There are limited data on the economic burden of 
hyperkalemia, particularly in patients with chronic kidney disease 
(CKD) and/or heart failure (HF).

OBJECTIVE: To estimate the cost of hyperkalemia in patients with 
CKD and/or HF.

METHODS: Adult patients with CKD (excluding dialysis) and/or HF 
were selected from a large U.S. commercial claims database with more 
than 2 million individuals with at least one potassium lab value avail-
able (1/1/2010-12/31/2014). CKD was identified by ICD-9 diagnosis 
codes or estimated glomerular filtration rate, HF was identified by 
ICD-9 diagnosis codes, and dialysis was excluded using procedure 
codes. Patients with hyperkalemia were identified as cases and 
patients without hyperkalemia as controls. Hyperkalemia was defined 
as having at least two lab tests indicating hyperkalemia (serum potas-
sium > 5.0 mEq/L) or one ICD-9 diagnosis code (276.7) or one pre-
scription of sodium polystyrene sulfonate. The index date was a ran-
domly selected claim date indicating hyperkalemia for cases and was 
a randomly selected claim date for controls. Patients were required to 
have continuous enrollment of at least 6 months prior to the index date 
and 12 months post the index date. Controls were exactly matched 
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N06Impact of 2015 Update to the Beer’s Criteria on Estimates 
of Prevalence and Costs Associated with Potentially 

Inappropriate Use of Antimuscarinics for Overactive Bladder
Ng D1, Davis C2, Suehs B2, Gooch K1. 1 Astellas Way, Northbrook, IL 
60062; daniel.ng@astellas.com; (800) 888-7704 
1Astellas Pharma; 2Comprehensive Health Insights

BACKGROUND: Our previous research demonstrated that poten-
tially inappropriate medication (PIM) use is highly prevalent among 
Medicare Advantage (MAPD) members initiating antimuscarinic (AM) 
medications for treatment of overactive bladder (OAB), and that PIM is 
associated with greater healthcare costs.

OBJECTIVE: To compare the impact of the 2015 update to the 2012 
version of the Beer’s Criteria (BC) on prevalence and cost estimates of 
PIM in members newly treated with AMs for OAB.

METHODS: The study was a retrospective database analysis using claims 
data. MAPD members age ≥ 65 years and newly initiated on AM OAB 
treatment were identified. Members were assigned into PIM and non-PIM 
groups based on the presence of qualifying medical conditions and/or 
drug-drug interactions using, alternatively, the 2012 and 2015 versions 
of the BC. Patients were segmented into three mutually exclusive groups: 
(1) members who qualified under both 2012 and 2015 BC; (2) members 
who qualified based on the 2012 BC Only; and (3) members who quali-
fied based on the 2015 BC Only. Comparisons were conducted for the 
2015 BC Only vs. the 2012 BC Only groups using bivariate tests (t-test, 
Wilcoxon rank sum, chi-square). Adjusted costs were modeled using a 
generalized linear model adjusting for baseline characteristics. 

RESULTS: A total of 66,275 members were included. Overall preva-
lence of PIM of OAB AMs was higher using 2015 BC compared to 
the 2012 BC (23.1% vs. 20.6%). Dementia was the most common 
PIM-qualifying condition under both versions. The 2015 BC resulted 
in identification of more females, more whites, and a younger popula-
tion with PIM. Compared to 2012 BC Only group, the 2015 BC Only 
group had lower Elixhauser comorbidity score (2.5 ± 2.4 vs. 3.4 ± 2.6, 
P < 0.001). Prevalence of high cost clinical conditions were lower when 
the 2015 BC were used, including: cancers, diabetes, cardiovascular 
diseases, pulmonary, and renal conditions. The 2015 BC Only group 
had lower median unadjusted healthcare costs ($7,104 vs. $8,301, 
P < 0.001). After adjusting for demographic and clinical characteristics, 
the 2015 BC Only group had greater total healthcare costs compared 
to the 2012 BC Only group (P < 0.001).

CONCLUSIONS: In this cohort of MAPD members newly initiated on 
AM OAB treatment identification of PIM based on the 2015 BC com-
pared to the 2012 BC resulted in substantial shifts in demographic, 
clinical, and economic characteristics. The findings suggest that the 
2015 BC result in the identification of members with less medical 
morbidity. 

SPONSORSHIP: This research was funded by Astellas and conducted 
as part of the Astellas-Humana Research Collaboration. 

N07Overactive Bladder in an Integrated Health Delivery 
System: A Retrospective Cohort Study

Linder J1, Weissman J2, Reyes Nieva H1, Lipsitz S2, Haring S2, DeAngelis J3,  
Kristy R3, Loughlin K2. 1620 Tremont St, OBC-3, Boston, MA 02120; 
jlinder@partners.org; (617) 525-6654 
1Brigham and Women’s Hospital and Harvard Medical School; 2Brigham and 
Women’s Hospital; 3Astellas Pharma

BACKGROUND: Overactive bladder (OAB) is common and morbid. 
Most prior studies have described treatment of OAB patients using 
prescribing or claims data, which likely had poor sensitivity and were, 
by definition, more likely to include patients on OAB medication. 

increased as age increased in the overall population, ranging between 
0.3%-0.4% in the 20-24 years group to 4.8%-6.8% in the 85 years 
and above group. The standardized prevalence of hyperkalemia from 
2011-2014 ranged between 2.9-3.7 million adults in the general U.S. 
population.

CONCLUSIONS: The prevalence of hyperkalemia was 2%-3% in patients 
with CKD (excluding dialysis) and/or HF. Annually, approximately 3 to 
4 million adults in the U.S. are estimated to have hyperkalemia.

SPONSORSHIP: This research was funded by ZS Pharma.

N05Factors Associated with Nonadherence to Overactive 
Bladder Medications in an Integrated Managed Care 

Organization

Rashid N1, Vassilakis M2, Lin K1, Kristy R2, Ng D2. 12254 Bellflower Blvd, 
Downey, CA 90242; nazia.x.rashid@kp.org; (626) 232-9734 
1Kaiser Permanente SCaL Region; 2Astellas Pharma 

BACKGROUND: Prior studies showed that nonadherence to overactive 
bladder (OAB) medication may lead to poor outcomes, including treat-
ment failure, resistance to therapy, disease progression, and increase 
in office visits and medical expenditures. A failure to recognize nonad-
herence can lead to unnecessary dose escalation, medication switches, 
and poor quality of life. 

OBJECTIVE: To measure nonadherence to OAB medications and iden-
tify patient factors associated with nonadherence. 

METHODS: A retrospective cohort study was conducted using the 
Kaiser Permanente Southern California (KPSC) database to identify 
patients with an incident OAB prescription (Rx) between 01/01/2007 
and 12/31/2013. Index date was defined as the first written OAB Rx. 
Inclusion criteria were: ≥ 18 years of age on the index date; no history 
of an OAB Rx within 12 months prior to index date, membership 
and drug benefit eligibility during 12 months pre/post index date. 
Adherence was calculated using the proportion of days covered (PDC) 
with a PDC < 80% considered nonadherent. Descriptive statistics and 
multivariate logistic regression analysis were conducted to identify fac-
tors associated with patients who were nonadherent versus adherent 
while controlling for clinical and demographic characteristics.

RESULTS: 4,643 patients were included in the study of which 3,547 
(76.4%) were nonadherent. Compared to adherent patients, nonadher-
ent patients were younger (64.5 ± 14.4 vs. 68.4 ± 12.8 years, P < 0.0001); 
more likely to be female (72.7% vs. 68.0%, P = 0.0025); less likely to be 
diabetic (19.8% vs. 26.2%; P < 0.001) or hypertensive (57.1% vs. 65.2%, 
P < 0.001); had lower mean Charlson Comorbidity Index (CCI) score 
(2.65 vs. 3.22, P < 0.001); and fewer overall Rxs dispensed in the prior 
12 months. Adherent patients were more likely to use an anticholin-
esterase (5.29% vs. 1.97%, P < 0.001) and 5-alpha reductase inhibitor 
(6.57% vs. 3.98%, P < 0.003). Multivariate logistic regression analysis 
showed statistically significant factors more likely to be associated 
with nonadherence vs. adherence were history of depression (OR: 
1.32; CI: 1.10-1.58), urinary tract infections (OR: 1.27; CI: 1.06-1.53), 
falls (OR: 1.23; CI: 1.02-1.48), and being sicker [CCI = 0 vs. CCI ≥ 2 
(OR: 1.29 CI: 1.07-1.54)].

CONCLUSIONS: Patients who are nonadherent to their OAB medi-
cation are significantly different than adherent patients. Within an 
integrated system, this information will provide a guide on how to 
identify nonadherent OAB patients and develop programs to improve 
their adherence.

SPONSORSHIP: Supported by a research grant from Astellas Pharma.
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discontinuing or switching treatment was based on analysis of claims 
data and published literature. Prescription costs were based on most 
recent published wholesale acquisition prices. OnabotA, SNM, PTNS, 
and costs related to comorbidities, including OAB-related urinary 
tract infections, rashes, and depression, and treatment-related adverse 
events (AEs), including those associated with anticholinergic burden 
and onabotA, were based on published literature. Sensitivity analysis 
assessed robustness of results.

RESULTS: Over 3 years in a 1 million-member plan, compared to 
the 4-week mirabegron scenario, the 12-week scenario resulted in a 
reduction in per member per month (PMPM) costs by almost $0.03. 
Specifically, total medical costs and AE prescription costs decreased 
by $2.8 million and $0.1 million, respectively, and OAB medication 
costs increased by $2.0 million. Overall, total plan cost decreased by 
$0.9 million. Sensitivity analysis indicated results were most sensi-
tive to cost of onabotA injections (PMPM cost reductions ranged from 
$0.02 to $0.11).

CONCLUSIONS: Compared to a 4-week mirabegron usage period, a 
12-week usage period resulted in moderate economic cost savings by 
reducing onabotA, SNM, and PTNS usage. The analysis showed that 
longer utilization of mirabegron may result in cost savings for the plan.

SPONSORSHIP: The work was funded by Astellas Pharma Global 
Development.

N10 Real-World Analysis of Metastatic Castration-Resistant 
Prostate Cancer Patients Treated with Enzalutamide or 

Abiraterone Acetate Plus Prednisone: Baseline Characteristics and 
Prevalence of Comorbidities
Schultz N1, Shi F1, Wilson S1, Brown B1, Barlev A2, Stefani-Hunyady D2, 
Flanders S1. One Astellas Way, Northbrook, IL 60062;  
neil.schultz@astellas.com; (224) 205-5415 
1Astellas Pharma; 2Medivation

BACKGROUND: Enzalutamide (ENZ) and abiraterone acetate plus 
prednisone (AA) are novel oral therapies for metastatic castration-
resistant prostate cancer (mCRPC). Patients with mCRPC are predom-
inantly age > 65 years with comorbid diseases. An increasing number 
of treatments for mCRPC (including AA) require co-administration of 
corticosteroids. Although these may improve the symptoms of some 
comorbid conditions, they can exacerbate others and additional moni-
toring is required. The efficacy of ENZ and AA for mCRPC has been 
demonstrated in clinical trials, but treatment sequencing in clinical 
practice remains a critical question.

OBJECTIVE: To describe baseline characteristics and prevalence of 
comorbidities in patients with mCRPC treated with various sequences 
of ENZ or AA.

METHODS: A longitudinal, retrospective U.S. claims database analy-
sis identified patients with mCRPC treated with ENZ or AA from 
January 1, 2010 to September 30, 2015. The Clinformatics Data Mart 
Database (OptumInsight, Eden Prairie, MN) included both Medicare 
and commercially insured patients. Various treatment sequences were 
identified, including ENZ only and AA only. For each sequence, base-
line characteristics, chemotherapy history, insurance type, comorbid 
disease, and concomitant corticosteroid use were summarized from 
patients’ medical records.

RESULTS: 2,792 patients with mCRPC were treated with ENZ 
(n = 827) or AA (n = 1,965). Mean age (75 years) was similar across 
cohorts. Most patients were age > 65 years (86%) and had a Medicare 
plan (75%). The proportion of patients taking concomitant corticoste-
roids was 14% in the ENZ and 88% in the AA groups; the majority 
of patients had comorbid conditions. Of the 17 comorbidities identi-
fied, 15 had a higher prevalence in the ENZ-only versus the AA-only 

OBJECTIVE: To describe treatment patterns of patients with OAB 
identified using coded and free text data from the electronic health 
record (EHR).

METHODS: We conducted a retrospective cohort study of adults cared 
for in a large, integrated health delivery system who had an “EHR 
OAB phenotype,” identified using validated combinations of coded 
data (e.g., diagnosis codes, problem lists) and free text data (e.g., 
clinical notes). To examine independent predictors of OAB medication 
prescribing, we used multivariable logistic regression. We identified 
patients with EHR OAB phenotype between July 2011 and June 2012 
and followed them for 2 years. The main outcomes were the propor-
tion of patients with primary care vs. specialty visits, medication 
prescribing, and use of non-medication treatment.

RESULTS: Of 963,303 adults who received care during the study 
period, there were 7,362 adults with an EHR OAB phenotype. Fifty 
percent of OAB patients were over 65 years old, 74% were female, and 
83% were white. The distribution of care included primary care phy-
sician (PCP)/specialty co-management (for 25% of patients); PCP care 
only (18%); urology only (13%); gynecology only (3%); urogynecology 
only (1%); or some other combination of specialty care (40%). Forty 
percent of patients were prescribed one or more OAB medications. 
Independent predictors of receipt of an OAB medication prescription 
included increasing age (odds ratio [OR], 1.4 for every 10 years; 95% 
confidence interval [CI], 1.4 to 1.5), women (OR, 1.6 compared to 
men; 95% CI, 1.4 to 1.8), diabetes (OR, 1.3; 95% CI, 1.1 to 1.5), and 
certain sources of care compared to PCP-only care: PCP/specialty co-
management (OR, 1.8; 95% CI, 1.5 to 2.0), urology only (OR, 2.2; 95% 
CI, 1.8 to 2.6), and multiple specialists (OR, 1.4; 95% CI, 1.2 to 1.8). 
Very few patients received non oral medication treatment: biofeedback 
(< 1%), botulinum toxin (2%), or sacral nerve stimulation (1%).

CONCLUSIONS: Although OAB is common and morbid, in a longitu-
dinal study using an EHR OAB phenotype to identify patients, most 
patients receive neither medication nor non-medication treatment as 
documented in the medical record. 

SPONSORSHIP: Astellas Pharma. 

N08Assessing the Budget Impact of Increasing the 
Mirabegron Initial Usage Period from 4 to 12 Weeks

Espinosa R1, Ng D2, Johnson S1, Walker D2, ElSouda D2, Gooch K2.  
1 Astellas Way, Northbrook, IL 60062; daniel.ng@astellas.com;  
(800) 888-7704 
1Medicus Economics; 2Astellas Pharma 

BACKGROUND: Mirabegron, a beta-3 adrenergic agonist indicated for 
the treatment of overactive bladder (OAB), was approved based on 
phase 3 trials in which 12 weeks of treatment resulted in significant 
improvement in the mean number of incontinence episodes, micturi-
tion frequency, and volume voided per micturition. Although guide-
lines recommend reviewing oral OAB treatment after 4 to 8 weeks to 
ensure tolerability and efficacy, maximal response with mirabegron is 
achieved at 12 weeks. This analysis investigates the economic conse-
quences of an inadequate initial mirabegron usage period. 

OBJECTIVE: To estimate the budget impact of increasing the mirabe-
gron usage period from 4 to 12 weeks from a U.S. commercial payer 
perspective.

METHODS: Costs were compared in a Markov model with scenarios 
of 12- or 4-week mirabegron usage in patients with treatment-naïve 
OAB over a 3-year time horizon. Modeled treatments were mirabe-
gron, antimuscarinics (AMs), onabotulinumtoxinA (onabotA), sacral 
neuromodulation (SNM), and percutaneous tibial nerve stimulation 
(PTNS). All patients began an oral OAB treatment but could progress 
to onabotA treatment, SNM, or PTNS. The monthly probability of 
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CONCLUSIONS: Short-acting opioid claims declined over the 
27-month analysis period while long-acting and ADF/ADP opioids 
increased. Insurers need to understand their own utilization patterns 
to help forecast expenditures associated with new ADF opioids. Future 
research could focus on the relationship between ADF opioids and 
decreased opioid overdoses. 

SPONSORSHIP: Prime Therapeutics. 

U00-U99 Codes for Special Purposes and AMCP  
 Unclassified Abstracts (e.g., Care  
 Management, Specialty Pharmacy, Rare Diseases,  
 Star Ratings, Pharmacist Services, MTM, Med.  
 Rec., Outcome Analyzers, Part D, Multidisease  
 Studies, ACO, ACA)

U01Survey of Medicaid Medication Therapy Management 
Programs: Variability in State Initiatives

Smith M. 69 N Eagleville Rd, Unit 3092, Storrs, CT 06268;  
marie.smith@uconn.edu; (860) 486-3854 
University of Connecticut School of Pharmacy

BACKGROUND: States’ interest in improving care quality, and lower-
ing health care and pharmaceutical costs, has spurred experimen-
tation with medication therapy management (MTM) programs to 
optimize medication regimens and population health management, 
improve medication adherence, and manage medication costs. State 
Medicaid programs are contracting MTM services, however, very little 
is known about the variability of these programs. 

OBJECTIVE: To characterize and discuss the variability of state 
Medicaid MTM covered services, program implementation challenges, 
and future considerations for Medicaid MTM program enhancements.

METHODS: An initial screening question was sent to all state Medicaid 
pharmacy directors to identify states that had current or past Medicaid 
MTM programs. Twenty-five states (50%) responded they had MTM 
programs and were invited to complete a detailed survey. The survey 
data focused on the type/extent of pharmacist-provided MTM ser-
vices, pharmacist qualifications, patient eligibility criteria/enrollment 
strategies, MTM delivery settings/referral patterns, MTM program 
evaluations, program costs, sustainability models, key implementation 
challenges, and future program enhancements. A reminder was sent to 
non-respondents after 2 weeks. 

RESULTS: Of the respondent states, 14/25 (56%) reported that they 
had supported or are still supporting a Medicaid MTM initiative. Nine 
of these 14 states (64%) completed the entire survey. Many Medicaid 
MTM programs followed Medicare Part D requirements. Highly vari-
able findings were due to different Medicaid eligibility criteria, phar-
macist integration with health team, access to EMRs, MTM delivery 
methods/settings to optimize drug therapy regimens. Implementation 
challenges were (1) lack of sustainable funding: consider MTM as a 
component of intensive care management programs and statewide 
strategies for care delivery/payment reform; calculate estimated savings 
from reduced hospitalizations/ED visits; (2) pharmacist integration on 
care teams: pharmacists can be co-located/embedded/contracted for 
MTM services; pharmacists enhanced shared decision-making on 
drug therapy alternatives; (3) lack of EHR access: pharmacists need 
patient health information via EMRs to make comprehensive assess-
ment and recommendations for care plans and improved care coor-
dination; (4) low patient engagement: < 10% eligible patients enroll 
in MTM programs; consider opt-out process and population health 
strategy for high-risk patients; (5) MTM continuity: annual MTM vis-
its fail to catch medication-related problems in patients with multiple  

cohort, including: diabetes without complications (42 vs. 35%), renal 
disease (39 vs. 32%), and chronic pulmonary disease (31 vs. 23%). 
Of the 13 comorbidities that could be exacerbated by corticosteroids, 
10 were more prevalent in the ENZ-only versus the AA-only cohort, 
including cardiovascular events (84 vs. 77%), diabetes (43 vs. 35%), 
and glaucoma (12 vs. 5%).

CONCLUSIONS: The results of this real-world study suggest that 
the prevalence of comorbidities was higher in ENZ-treated than in 
AA-treated patients. Furthermore, comorbidities sensitive to corti-
costeroids were highly prevalent in both the ENZ and AA cohorts. 
Clinicians and payers should consider the appropriate treatment 
sequence in mCRPC to align with patient specific comorbidity burden.

SPONSORSHIP: Astellas Pharma and Medivation.

R00-R99 Symptoms, Signs, and Abnormal Clinical  
 and Laboratory Findings Not Elsewhere  
 Classified (e.g., Pain, Opioids, Vasomotor,  
 Urticaria, Nausea & Vomiting)

R02Short-Acting, Long-Acting, and Abuse-Deterrent Opioid 
Utilization Patterns Among 15 Million Commercially 

Insured Members
Starner C, Gleason P. 1301 Corporate Center Dr, Eagan, MN 55121; 
cstarner@primetherapeutics.com; (612) 777-5073 
Prime Therapeutics 

BACKGROUND: The opioid epidemic is a problem. The FDA has 
approved 6 abuse deterrent formulation (ADF) products. An additional 
6 products have data suggesting they may have abuse deterrent proper-
ties (ADP), however they have not been granted FDA approval for label 
changes. All ADF and ADP products are long acting opioids. Legislation 
exists in 20 states to mandate coverage of abuse deterrent formulations 
prompting the need for insurers to understand opioid utilization trends.

OBJECTIVE: To describe utilization patterns of short-acting, long-
acting, ADF, and ADP opioids from January 2014 through March 2016 
among 15 million commercially insured members and provide guid-
ance to managed care decision makers.

METHODS: We queried pharmacy claims among 15 million com-
mercially insured members between January 1, 2014 and March 31, 
2016. Opioid pharmacy claims were identified using their Medi-Span 
Generic Product Identifier. Buprenorphine/naloxone products FDA 
approved for opioid dependence treatment were excluded. All phar-
macy claims were normalized to 30-day supplies. For example, a 
90-day supply constituted three separate claims. Descriptive statistics 
were used to describe overall and quarterly utilization trends. Opioids 
were differentiated into short and long acting. Long-acting opioids 
were also defined as non-ADF/ADP, ADF, or ADP based on their label. 

RESULTS: Between 1Q2014 through 1Q2016 there were 21.3 million 
opioid claims among the 15 million monthly eligible commercial 
members. Short acting opioids represented 92% of opioid claims and 
8% were long acting. Among long acting opioid claims, 65.8% were 
non-ADF/ADP, 26.7% were ADF, and 7.5% ADP. Oxycodone extended 
release ADF represented 96.7% of all ADF claims. Exalgo, Opana ER, 
and Nucynta ER made up 92% of the ADP claims. Short-acting opioid 
claims per 100,000 members started at 14,300 in 1Q2014 and ended at 
13,662 in 1Q2016 representing a 4.5% decline. Conversely, non-ADF/
ADP long-acting, ADF and ADP opioids increased 4.6%, 10.1% and 
14.3%, respectively. Non-ADF/ADP long-acting opioids started at 760 
claims per 100,000 members and ended at 795. ADF started at 303 
and ended at 337 claims per 100,000 members. ADP started at 84 and 
ended at 96 claims per 100,000 members.
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result not only in a decrease in use of opioids, but also mitigate the 
number of patients exceeding an opioid risk score target. Further 
study in utilization and compliance with non-opioid adjunctive pain 
therapies and the effects of the new CDC guidelines on prescribing 
habits is warranted.

SPONSORSHIP: WellDyneRx.

U06Value, Utility, and Challenges with the Academy  
of Managed Care Pharmacy Format Dossier:  

Implications of Version 4.0 

Boswell K1, Mody L1, Sawchyn B1, Ho L1, Sarnes E2. 4114 Woodlands Pkwy, 
Ste 500, Palm Harbor, FL 34685; kim.boswell@xcenda.com;  
(727) 771-4100 ext 2034138 
1Xcenda; 2Xcenda and AmerisourceBergen

BACKGROUND: The intent of the Academy of Managed Care Pharmacy 
(AMCP) Format dossier is to provide detailed clinical and economic 
information in a transparent manner to support formulary consider-
ation of new and existing drugs, tests, or devices.

OBJECTIVE: To determine the value, utility, and perceived challenges 
of the AMCP Format dossier from the perspective of healthcare deci-
sion makers.

METHODS: A web-based survey was fielded in June 2016 to members 
of Xcenda’s proprietary Managed Care Network, a market research 
panel consisting of U.S. payer practitioners. All responses were 
blinded. Only descriptive analyses were conducted.

RESULTS: Survey respondents (N = 47) represented 41 unique health 
plans. Of the respondents, 55% were pharmacy directors and 34% 
were medical directors. Collectively, over 173 million covered lives 
were represented. While all respondents were familiar with the AMCP 
Format, 69% request dossiers during the formulary review process 
≥ 50% of the time. Since January 2016, respondents requested a 
mean of 9.8 dossiers from manufacturers. The eDossier platform is 
used frequently or always by 43% of respondents. The most valuable 
sections for decision making (% of respondents with score of ≥ 5 on 
7-point Likert scale) were Clinical Evidence (94%; mean score 6.3) 
and Executive Summary (96%; mean 6.1). The most challenging vari-
able for utility of an AMCP dossier was the document complexity, 
length, and/or review time (66%; mean 4.7); lack of relevance to the 
plan and lack of transparency were also challenging. The majority 
of respondents (85%) rated the greatest dossier weakness as a lack 
of comparative effectiveness data. Respondents were also asked to 
respond to changes in the updated Format version 4.0. Of the types 
of evidence suggested for inclusion in Section 3.0, respondents rated 
the most valuable (% of respondents with score ≥ 5 on 7-point Likert 
scale) as follows: randomized controlled trials (96%; mean 6.0) and 
real-world evidence, including meta-analyses/indirect treatment com-
parisons (70%; mean 4.9), and retrospective studies (70%; mean 4.8). 
Most respondents (68%) believe that these and other changes to the 
Format v4.0 would positively impact the dossier’s utility. Most respon-
dents (77%) also indicated that value frameworks would be valuable 
to include in the dossier. 

CONCLUSIONS: The majority of payers use the AMCP dossier to 
inform decision making but are challenged by document length or 
complexity. The changes introduced by the AMCP Format version 
4.0, particularly the focus on transparency and quality metrics, are 
expected to improve the dossier’s utility. 

SPONSORSHIP: Xcenda.

conditions and prescribers; consider up to 4 MTM visits/year; and (6) 
MTM payment model: need to consider capitation/alternative payment 
models. Need for program enhancements: as states tackle broader 
work on care delivery and payment reform initiatives, Medicaid 
programs need to weigh the intended goals and design elements of a 
MTM programs with expected results on care quality and total cost 
of health care. For maximal impact, comprehensive programs should 
be positioned as part of broader medical benefits to improve care 
management and coordinated services for beneficiaries with complex 
medications needs or suboptimal patient outcomes.

CONCLUSIONS: Findings regarding implementation challenges 
and future program enhancements can be considered in the CMS 
Enhanced MTM Part D and commercial payer programs. MTM imple-
mentation improves with pharmacists on care teams; MTM evaluation 
funding is critical to measure program impact; robust criteria are 
needed to determine MTM program impact on care quality improve-
ment and total healthcare cost savings.

SPONSORSHIP: None.

U03Impact of Pain Guardian, A Fraud, Waste,  
and Abuse Program, on Opioid Utilization  

Using Pharmacy Paid Claims Data
Taddei-Allen P, Zink J, Page R. PO Box 90369, Lakeland, FL 33804;  
ptaddei-allen@welldynerx.com; (888) 479-2000 ext 6085 
WellDyneRx

BACKGROUND: According to the CDC, the driving factor for the dra-
matic spike in opioid-related overdose deaths is attributed to prescrip-
tion opioid pain-relievers. The statistics are staggering: the rate of opi-
oid related deaths in the U.S. has quadrupled; 78 Americans die every 
day from opioid overdose. Although the amount of pain reported has 
not increased, the number of opioid prescriptions written has nearly 
quadrupled since 1999. In 2012 providers wrote 259 million opioid 
prescriptions, which is more than the U.S. adult population.

OBJECTIVE: To evaluate the difference in utilization of opioids before 
and after implementation of Pain Guardian, a fraud, waste, and abuse 
clinical program, using pharmacy claims data.

METHODS: A retrospective analysis using pharmacy-paid claims data 
from January 2014 through December 2015 was performed to identify 
opioid utilizers. Member opioid utilization greater than 30, 90, and 
180 days was compared using chi-square analysis pre and post Pain 
Guardian implementation. Members were assessed a risk score based 
on a variety of factors and compared before and after implementa-
tion of Pain Guardian. Chi-square analysis was used to determine 
significance in differences. Members enrolled in a prescription plan 
administered by WellDyneRx, at least 18 years of age, and who had 
paid pharmacy claims for opioid medications were included.

RESULTS: Out of an average annual total member population of 
21,398, there were 3,701 unique opioid utilizers (at least one opioid 
prescription) in 2014 and 3,250 in 2015, a decrease of 12% (P < 0.001). 
The number of unique members who used opioid prescriptions 
beyond 30, 90, and 180 days decreased 27%, 36%, and 36%, respec-
tively (P < 0.001). There was also a 19% reduction in the number of 
patients exceeding the risk score target (P < 0.001) and a 19% reduction 
in PUPM spend. 

CONCLUSIONS: Overall opioid utilization decreased significantly 
after Pain Guardian implementation, most significant of which is the 
reduction in the number of members who exceeded 180 days of opioid 
therapy. Using a multi-faceted and multi-pronged approach for opioid 
management, as opposed to a one-size-fits-all approach, results in the 
best patient and payer outcomes. Strategies, such as prior authoriza-
tion, quantity level limits, pharmacy lock-in, and retrospective DUR, 
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METHODS: Women 15-44 years old with continuous insurance 
enrollment in each year from 2005-2014 were identified from the 
MarketScan commercial claims database. In accordance with the pro-
posed measures, percentages of women who (1) adopted/continued 
use of the most effective or moderately effective (MEME) methods of 
contraception and (2) adopted/continued use of a long-acting revers-
ible contraceptive (LARC) method were calculated in 2 populations: 
all women at risk for unintended pregnancy (UP); and, in women who 
had a live birth, within 3 and 60 days of delivery.

RESULTS: During the 10-year study period, the percentages of women 
at risk for UP who adopted/continued use of MEME contraception 
methods increased among 15-20 year olds (24.5%-35.9%) and 21-44 
year olds (26.2%-31.5%); however, the increase was greater among 
15-20 year old women than 21-44 year old women. The percentages of 
women at risk for UP who adopted/continued use of a LARC method 
also increased among 15-20 year olds (0.1%-2.4%) and 21-44 year olds 
(0.8%-3.9%). Among 15-20 year old women, LARC use increased more 
in the North Central (0.1%-2.3%) and West (0.1%-2.3%) than in the 
South (0.1%-2.1%) and Northeast (0.1%-1.5%). Among 21-44 year old 
women, LARC use increased most in the West (1.0%-4.7%), followed 
by the North Central (0.6%-3.8%), South (0.7%-3.8%) and Northeast 
(0.9%-3.5%). Among 15-20 year old women who had a live birth, use 
of MEME contraception methods increased from 24.1% to 38.6% and 
use of a LARC method from 1.6% to 13.2% 60 days post-delivery dur-
ing the study period. Among 21-44 year old women who had a live 
birth, use of MEME contraception methods increased from 32.5% to 
37.7% and use of a LARC method from 1.7% to 6.9% 60 days post-
delivery during the study period. Regional variations also existed with 
these measures.

CONCLUSIONS: This assessment of contraceptive use among com-
mercially insured women in the U.S. indicates an overall trend of 
increasing utilization in the commercial sector, albeit with age group 
and regional variations. If implemented, compliance with the mea-
sures will have implications for health plan policy and education of 
healthcare providers and patients.

SPONSORSHIP: Bayer HealthCare Pharmaceuticals.

U09 Journal Editors: The Accelerator or the Brake  
for Real-World Evidence?

Oehrlein E1, Graff J2, Anyanwu C3, Nolt K1, Dubois R2, Perfetto E1.  
220 Arch Street, 12th Fl, Baltimore, MD 21201; eoehrlein@umaryland.edu;  
(410) 706-0908 
1University of Maryland School of Pharmacy; 2National Pharmaceutical 
Council; 3Patient-Centered Outcomes Research Institute

BACKGROUND: Spurred by a proliferation of data sources, interest 
in comparative effectiveness research, and published guidelines sup-
porting the conduct of rigorous real-world studies, the past decade 
has seen increasing submissions of real-world evidence (RWE) 
manuscripts to peer-reviewed journals. RWE can inform payers about 
treatment effectiveness in more diverse populations, among subpopu-
lations of patients, and in real-world settings. Peer-review publication 
is a common pre-requisite for consideration in medical and pharmacy 
coverage and policy determinations. Therefore, publication can serve 
as a potential rate-limiting step in the translation of evidence into prac-
tice. Editors’ perceived value of RWE may influence how they review 
RWE manuscripts and decide if they will be rejected prior to or will 
be sent for peer review, and the rate of publication.

OBJECTIVE: To examine current views of journal editors regarding (1) 
the value of RWE studies and (2) the challenges editors face in manag-
ing, reviewing, and publishing RWE manuscripts.

U07How Accurate Are Payers’ Budget Impact Predictions for 
New Drugs? An Empirical Analysis

Broder M1, Lee J1, Zambrano J1, Marken R2. 280 S Beverly Dr, Ste 404, 
Beverly Hills, CA 90212; mbroder@pharllc.com; (310) 858-9555 
1Partnership for Health Analytic Research; 2RSM Consulting

BACKGROUND: Concern about the price of newly launched drugs 
appears to be rising among the general public and among healthcare 
payers specifically. The media often report pre-launch estimates of 
the impact new drugs are expected to have on healthcare costs. We 
could find no published evaluations of how accurate these pre-launch 
estimates are.

OBJECTIVE: To evaluate the accuracy of pre-launch predictions of 
the future budget impact of newly approved drugs, with the goal of 
improving these predictions.

METHODS: We searched for predictions of cost impact for a sample of 
15 recently launched drugs, representing a wide range of clinical con-
ditions, population sizes, and treatment costs. Pre-launch estimates 
were obtained from several sources including medical news publica-
tions, non-profit research organizations, and news reports. Post-launch 
actual cost impact was measured in terms of sales revenue, using data 
obtained from publicly available earnings reports of the drug manufac-
turers. The measure of accuracy was the ratio of Predicted Cost (P) to 
Actual Cost (A): P/A. Predicted Cost is an accurate estimate of Actual 
Cost if P/A = 1; it is an overestimate if P/A > 1 and an underestimate if 
P/A<1. We grouped pre-launch estimates into those by individual ana-
lysts, which we termed “informal” analyses, and those that presented 
a summary of multiple analysts’ estimates reported by not-for-profit 
organizations, or were from governmental bodies, payers, or other 
large healthcare organizations, which we termed “formal.”

RESULTS: We found 24 pre-launch estimates for 14 drugs. The mean 
ratio of predicted to actual cost impact was 11.4 (SD 22.0; median 
3.1; range 0.3-86.7). Of the 24 pre-launch estimates, 9 were informal 
analyses and 16 were formal. Stratifying predictions by these groups, 
the mean (median) ratio did not differ significantly: 9.4 (2.3) vs. 12.3 
(3.1; P = 0.61). For pre-launch estimates that reported methods, we 
evaluated potential causes for the observed errors.

CONCLUSIONS: Pre-launch predictions of the budget impact of newly 
developed drugs are, on average, 10 times greater than actual one-year 
post-launch cost. At the extremes, predicted cost varied between 1/3 
of actual costs and 87 times actual cost. The source of the estimate did 
not impact the size of overestimation. The accuracy of predictions of 
the cost impact of newly developed drugs should be constantly evalu-
ated in order to improve these predictions.

SPONSORSHIP: This study was funded by Amgen.

U08 Use of Nationally Proposed Quality Measures to Evaluate 
Trends and Variations in Contraceptive Use Among 

Commercially Insured Women in the United States

Law A, Yu J, Wang W, Lynen R. 100 Bayer Blvd, Whippany, NJ 07981;  
richard.lynen@bayer.com; (973) 581-1870 
Bayer HealthCare Pharmaceuticals

BACKGROUND: The contraceptive use measures recommended for 
national endorsement by the National Quality Forum are being imple-
mented to measure the use of effective contraceptive methods among 
women enrolled in Medicaid. 

OBJECTIVE: To evaluate trends and regional variations of contracep-
tive use based on these measures in a commercially insured popula-
tion of women.
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decrease in overall HRM star percentage among contracts with a HRM 
first fill intervention compared to the control population over time.

CONCLUSIONS: Our results suggest that the prescriber letter with or 
without a member letter intervention was impactful in improving the 
overall HRM star percentage from 2014 to 2015. Given that most con-
tracts had fewer than 10 percent of members who met HRM criteria, 
an absolute 1 percentage point decrease in HRM use as a result of the 
first fill intervention is important and could be a critical component in 
improving HRM star ratings.

SPONSORSHIP: None.

U11Use of Selected Prescription “Lifestyle” Drugs Among 
ACA Population

Sylwestrzak G1, Gautam S1, Chen X1, Richards T2, Ruggieri A2.  
123 Justison St, Ste 200, Wilmington, DE 19801;  
gsylwestrzak@healthcore.com; (302) 230-2194 
1HealthCore; 2Anthem

BACKGROUND: The enrollees with coverage under Affordable Care 
Act (ACA) have been shown to have higher rates of certain diseases 
and higher use of medical services and prescription drugs compared 
with employer-insured persons. One explanation for the higher use 
might be propensity for undisciplined use among those new to health 
coverage. Because of their discretionary nature, “lifestyle” drugs—
medications taken mostly for life or function improvement rather than 
actual disease modification intended to reduce mortality or morbid-
ity—present an opportunity to explore this argument.

OBJECTIVE: To compare use of selected “lifestyle” drugs in ACA popu-
lation to a benchmark of other commercially insured enrollees

METHODS: This observational study used Anthem claims data from 
years 2014-2015 for members age ≥ 18 with 12 months of continuous 
coverage. Members were assigned to ACA cohort if they had plans 
with metal designation and non-ACA if they had other fully insured 
commercial plan, excluding Medicare and Medicaid. We descriptively 
analyzed the use of oral contraceptives, erectile dysfunction drugs, 
sedatives, nasal anti-allergy drugs, and androgens, defined as ≥ 1 
prescription fill. Chi-squared tests were used to determine if use rates 
varied across groups. Linear trend tests were applied to assess the 
impact of generosity of benefit design (Bronze, Silver, Gold, Platinum) 
on use rates.

RESULTS: Compared to non-ACA enrollees (N = 1,910,201), the ACA 
enrollees (N = 631,052) were older (mean age 45 vs. 43, P < 0.001) and 
more likely to be female (52% vs. 49%, P < 0.001). The comorbidity 
measured by Elixhauser Comorbidity Index (ECI) was similar between 
two cohorts. The use of “lifestyle” drugs was lower in ACA popula-
tion: oral contraceptives (Relative Risk, RR 0.87, P < 0.001), erectile 
dysfunction (RR 0.39, P < 0.001), sedatives (RR 0.92, P < 0.001), nasal 
anti-allergy (RR 0.88, P < 0.001), and androgens (RR 0.70, P < 0.001). 
Within ACA, enrollment in more generous metal plan was linearly and 
significantly associated with higher use of “lifestyle” drugs with odds 
ratio ranging from 1.23 for oral contraceptives (P < 0.001) to 1.97 for 
androgens (P < 0.001) per one level increase in plan metal designation 
(e.g., from Bronze to Silver plan).

CONCLUSIONS: We did not observe evidence of undisciplined use as 
proxied by higher use of “lifestyle” drugs among ACA members over-
all, compared to other fully insured benchmark population. Within 
ACA, greater plan generosity was associated with higher drug use. 
Less generous benefit design (e.g., higher cost share) could be one of 
the factors behind lower use for ACA.

SPONSORSHIP: This study was funded by Anthem.

METHODS: Editors’ views on the value of RWE and editorial proce-
dures for RWE manuscripts were obtained. Journals were selected via 
a protocol based on journal impact score and type (general medicine 
(GM), specialty care (SM), health policy/services research (HSR). 
Editors participated in a telephone interview, survey, and/or in-person 
roundtable discussion.

RESULTS: In total, 79 journals were approached, resulting in 15 
telephone interviews (GM = 2; SM = 5; HSR = 8), 17 survey responses 
(GM = 2; SM = 6; HSR = 9) and 8 roundtable participants. Among inter-
viewed editors, all viewed RWE favorably. Reported characteristics of 
high-value RWE manuscripts included: novelty/relevance of research 
question, rigorous methodology, data-research question alignment, 
and extent data-source advantages are realized (e.g., generalizabil-
ity). Journals provide little RWE guidance or training to reviewers. 
Interviewed editors report receiving more RWE than RCT manuscript 
submissions, but editorial processes are reported as similar. Possible 
response bias is a noted limitation.

CONCLUSIONS: Journal editors are important to hastening the dis-
semination of research findings. This study indicates that these editors 
are acting as accelerators, fueling the dissemination of RWE stud-
ies, rather than as brakes slowing the speed of RWE dissemination. 
Editors suggest that with rigorous, transparent methodology, RWE can 
be a valuable source of information that complements other sources.

SPONSORSHIP: This research was sponsored by the National 
Pharmaceutical Council.

U10Impact of a First-Fill Intervention on High-Risk Medication 
Usage in a 1 Million-Member Medicare Population

Champaloux S, Gleason P. 1305 Corporate Center Dr, Eagan, MN 55121; 
steven.champaloux@primetherapeutics.com; (612) 777-5774 
Prime Therapeutics

BACKGROUND: The High Risk Medication (HRM) first fill intervention 
is an outreach program intended to prevent Medicare members from 
obtaining a second HRM fill, as defined by the Center for Medicare 
and Medicaid Services (CMS) star rating method. In 2015, members 
with their first HRM claim were identified and a prescriber letter was 
sent. A member letter was also sent to a subset of the population.

OBJECTIVE: To assess whether the HRM first fill intervention was asso-
ciated with a lower HRM star percentage from 2014 to 2015 versus a con-
current comparison group that did not implement the outreach program.

METHODS: Pharmacy claims from a Pharmacy Benefits Manager 
administering benefits for 26 Medicare contracts were used to deter-
mine the CMS star rating HRM percentages in 2014 and 2015. The 
CMS HRM star percentage was calculated by determining the number 
of members in the contract’s population who had at least 2 HRM fills of 
the same drug or drug class from the total number of members in the 
contract’s population during the calendar year. Member enrollment 
by month was also considered in the measure, based on CMS criteria. 
A difference-in-difference statistical analysis was used for the com-
parison between the contracts who implemented the HRM First Fill 
intervention versus all other contracts. We fit a linear generalized esti-
mating equation (GEE) model weighted by contract sample and adjust-
ing for intervention, time period, plan type, and percentage female in 
the contract population to estimate the HRM difference-in-difference.

RESULTS: Overall, this analysis assessed 979,060 enrolled members 
in 2014 and 1,184,355 in 2015. The intervention group HRM star 
percentage decreased from 9.9% in 2014 to 7.1% in 2015. The control 
group decreased from 5.6% to 4.1%. The intervention group decreased 
an unadjusted 1.3 percentage points more than the control group 
from 2014 to 2015. We found a statistically significant, GEE adjusted 
1.0 percentage point, -0.01 (95% CI: -0.02, < 0.00); P = 0.03, average 
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prescription utilization. Some Medicare payers perceive inclusion of 
certain agents such as oxycodone HCI extended-release tablets (OER) 
on formulary is associated with disproportionately attracting high cost 
members to the plan. 

OBJECTIVE: To evaluate patient migration and their subsequent 
healthcare costs among OER-users who remained versus those who 
disenrolled from a national Medicare Advantage Prescription Drug 
Plan (MAPD) following OER NF restriction, compared to a plan year 
with no restriction.

METHODS: A retrospective, longitudinal cohort study design using 
IMS pharmacy (LRx) and medical (Dx) claims data was used. Adult 
(≥ 18) MAPD enrollees with ≥ 2 OER scripts 6 months prior to the NF 
restriction date (1/1/2013, index date) were selected. Patients were 
required to have continuous activity in LRx and Dx for 6 months pre- 
and post-index. A comparison group (1/1/2012, index date: a non-
restriction year) was selected using the same criteria. Both groups were 
followed 6 months post-index. Total, pharmacy and outpatient medi-
cal costs (charges) were compared between patients who remained 
versus those who left the plan following the index dates, using a dif-
ference in differences approach. 

RESULTS: 1,001 patients were indexed to 2013 and 762 to 2012. 
Among the 2013 restriction cohort, 94% remained in the plan, with 
those leaving being slightly older (mean age 63.7 vs. 62.3; P = 0.430) 
and with higher morbidity (mean Charlson Comorbidity Index 2.08 
vs. 1.81; P = 0.333). There was no significant difference in per patient 
per month (PPPM) healthcare cost (HC) between those who stayed 
and those who left (PPPM total HC $2,881 vs. $2,223; P = 0.180, PPPM 
pharmacy cost (PC) $1,259 vs. $994; P = 0.114). Similar results were 
observed for the 2012 non-restriction cohort, where 87% remained, 
and there were no 6-month post-index cost differences between 
them and those who left the plan. Difference in difference statistics 
confirmed that there were no significant net cost differences between 
the stayed vs. left cohorts (Δ PPPM difference (2013-2012) were $646 
(P = 0.249) and $280 (P = 0.210), for total HC and PC costs).

CONCLUSIONS: Imposition of an OER NF restriction does not appear 
to substantially affect patient migration away from a MAPD plan, and 
there was no important post-index cost difference observed between 
OER-using patients remaining in the plan compared to those that left. 

SPONSORSHIP: This study was funded by Purdue Pharma.

U16 The Largest Private Health Care Payers Cover Rheumatoid 
Arthritis Drugs Inconsistently and Report Reviewing a 

Different Evidence Base in Their Coverage Policies
Chambers J, Anderson J, Wilkinson C. 800 Washington St, #63, Boston, MA 
02111; jchambers@tuftsmedicalcenter.org; (617) 636-8882 
Tufts Medical Center

BACKGROUND: Because health care payers conduct their own assess-
ments how they cover drugs can vary, which in turn can affect 
patients’ access to care.

OBJECTIVE: To examine how the largest private health care payers 
cover rheumatoid arthritis drugs and to determine what evidence they 
report reviewing in their coverage policies.

METHODS: First, we identified coverage policies for rheumatoid 
arthritis drugs from the largest private payers’ (in terms of covered 
lives) websites. Included coverage policies were current as of April 1, 
2015. Second, for each drug, we compared the coverage policies with 
the corresponding FDA-labeled indications and categorized them as 
equivalent to the labeled indication, more restrictive than the labeled 
indication, less restrictive than the labeled indication, or mixed (that 
is, more restrictive than the labeled indication in one way, but less 

U12 Innovative Methods to Expand Medication Therapy 
Management Services: Coupling Interprofessional 

Team-Delivered Services with Integration of Onsite Providers and 
Support Staff
Johnson K1, Martin R1, Boesen K2, Taylor A1. 4781 W Bayberry St, Tucson, 
AZ 85742; kjohnson@pharmacy.arizona.edu; (520) 626-1752 
1University of Arizona Medication Management Center; 2SinfoniaRx 

BACKGROUND: Have you considered innovative approaches to expand 
the reach of your medication therapy management (MTM) services? 
Initial MTM outreach is usually conducted during a conversation with 
the patient. Yet, this direct interaction is not feasible for some patients. 
New approaches incorporating providers or caregivers can help 
expand MTM services to these patients. Nurses may also constitute an 
untapped resource in provision of MTM services. To address the above 
problem, SinfoníaRx, in collaboration with the University of Arizona 
Medication Management Center (UAMMC), implemented two MTM 
programs that utilize nurses and pharmacists to facilitate completion 
of comprehensive medication reviews (CMRs) with patients’ providers 
or caregivers.

OBJECTIVE: To implement innovative, interprofessional MTM ser-
vices that utilize providers and support staff. 

METHODS: Two novel approaches that integrate nurse- and pharma-
cist-delivered MTM services were implemented: (1) Provider Outreach 
Program (POP) and (2) Long Term Care Outreach Program (LTCP). 
Both approaches involve collaboration with various medical providers 
to meet Centers for Medicare & Medicaid Services (CMS)-mandated 
CMR requirements. The POP involved onsite collaboration with pri-
mary care outpatient clinics. The program’s registered nurse partnered 
with relevant staff (e.g., clinic manager, medical assistants) to obtain 
medication records and facilitate the telephone review between the 
pharmacist and patients’ providers directly. The LTCP involved collab-
oration with facility staff (e.g., nurse case manager, nursing director) to 
provide MTM reviews for qualified residents. The program’s registered 
nurses worked with facility staff to obtain relevant information, coor-
dinating exchange between the program’s pharmacist and the patient’s 
facility caregiver regarding any medication-related concerns.

RESULTS: The interprofessional programs facilitated CMR comple-
tion and expansion of MTM services to unique healthcare settings. 
Integrating registered nurses proved particularly valuable in establish-
ing relationships with the primary care and LTC facilities. This also 
allowed the program’s nurses to convey the value of MTM and impor-
tance of collaboration to their onsite nurse colleagues.

CONCLUSIONS: Integrating registered nurses into outreach programs 
led to expansion of MTM services into previously untapped clinical 
settings, allowing for provision of CMRs for more patients. Yet, further 
study is needed to determine the impact of interprofessional teams on 
patient outcomes and associated costs of such programs.

SPONSORSHIP: University of Arizona College of Pharmacy and 
SinfoníaRx. 

U15 Evaluation of Patient Migration Patterns and Their 
Associated Costs Within a National Medicare Advantage 

Prescription Drug Plan Imposing an Oxycodone HCL Extended-
Release Access Restriction
Chen C1, De A1, Wade R1, Sweet B2. One IMS Dr, Plymouth Meeting, PA 
19462; c.chen@us.imshealth.com; (484) 567-6312 
1IMS Health; 2Applied Health Outcomes

BACKGROUND: Health plans use formulary restrictions (e.g., prior 
authorization, step edit, tier change, non-formulary [NF]) in an 
effort to control cost and promote quality, safety and appropriate  
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restrictive in another). Third, we compared each coverage policy 
with the American College of Rheumatology’s (ACR) 2012 treatment 
recommendations and categorized the policy using the same relative 
restrictiveness criteria. Fourth, we reviewed each policy and identi-
fied the evidence that the payers’ reported reviewing. We categorized 
the evidence into six categories: randomized controlled trials (RCTs); 
other clinical studies (e.g., non-RCTs or observational studies); health 
technology assessments; clinical reviews (including systematic reviews 
and meta-analyses); cost-effectiveness analyses; or clinical guidelines.

RESULTS: We found 94 coverage policies for 10 drugs across the 10 
payers. Sixty-nine percent of coverage policies were more restrictive 
than the corresponding label, 15% were consistent, 3% were less 
restrictive, and 13% were mixed. Thirty-four percent of coverage poli-
cies were consistent with the ACR’s recommendations, 33% were more 
restrictive, 17% were less restrictive, and 17% were mixed. Payers 
most frequently reported reviewing RCTs in their coverage policies (an 
average of 2.3 per policy). The payers reported reviewing an average 
of 0.8 ‘other clinical studies’, 0.5 technology assessments, 1.1 clinical 
reviews, and 1.4 clinical guidelines per policy. Only one payer reported 
reviewing cost-effectiveness studies. The evidence base that the payers 
reported reviewing varied in terms of composition and volume.

CONCLUSIONS: The included payers most often covered rheumatoid 
arthritis drugs more restrictively than the corresponding FDA labeled 
indication and the ACR’s treatment recommendations and reported 
reviewing a different evidence base in their coverage policies.

SPONSORSHIP: This study was funded by Genentech.

U17Treatment Patterns, Duration of Use, and Leading 
Diagnoses Among Patients Initiating Oxycodone 

Hydrochloride Extended-Release in a Commercial Claims Database
Howard J, Harikrishnan V, Mayne T. One Stamford Forum, Stamford, CT 
06901; jaren.howard@pharma.com; (203) 588-7522 
Purdue Pharma 

BACKGROUND: Use of opioids in the treatment of chronic pain var-
ies widely among patients and prescribers likely due to the clinical 
complexity of the disease. Despite research and continued focus on 
improving patient care and minimizing risks, misconceptions persist 
in perceptions of how patients are treated with opioid analgesics in the 
real-world. Enhanced understanding of this complex treatment para-
digm may provide insights that inform payer decisions and policies to 
enhance patient care.

OBJECTIVE: To evaluate treatment patterns, duration of use, and lead-
ing diagnoses among patients initiating branded oxycodone hydro-
chloride extended-release tablets (OER).

METHODS: This retrospective analysis utilized de-identified phar-
macy and medical claims data from the Truven MarketScan database 
from January 2011 to September 2015. Patients were selected who had 
at least one prescription claim dispensed for OER during the study 
period, six months of eligibility, and no cancer diagnosis. The index 
date was defined as date of first OER fill and incident or prevalent 
users were identified using a six-month lookback period. Patients were 
followed for up to two years post-index. Use of OER during the study 
period was characterized as single prescription (< 30 days), single or 
multiple episode (31-731 days), or continuous use (> 732 days) allow-
ing up to a 30-day gap between prescriptions. Tablet strength, dura-
tion of use, diagnosis, and prior use of analgesic medications were 
measured in these subsets. 

RESULTS: Most OER users identified were single prescription utiliz-
ers (55%), followed by single episode (29%), multi-episode (11%), 
and continuous users (5%). Single prescription users had a mean  
duration of use of 14 + (10) days; 93% were prescribed tablet strengths 

of < 20 mg. Single episode users had a mean duration of 227 + (188) days 
of use with 81% using a tablet strength < 40 mg. Among Multi-episode 
users, 79% had 2 episodes of use with a mean duration of 93 + (128) 
and 109 + (149) days of use for the first and second episode respectively 
and 86% using a tablet strength of < 40 mg. Most common diagnoses 
among all groups included back pain, arthritis and joint pain, chronic 
pain, and metabolic syndrome-related conditions. The majority of OER 
users had prior use of immediate-release opioids (69-85%), NSAIDS 
(25-32%), or other extended-release or long-acting opioids (12-14%).

CONCLUSIONS: Despite common misperceptions about utilization 
patterns of extended-release and long-acting opioids, these findings 
indicate that, based on real-world commercial claims, most patients 
are single prescription users, initiating lower tablet strengths of the 
medication and exhibiting prior use of immediate-release opioids.

SPONSORSHIP: This study was funded by Purdue Pharma. 

U18Impact of Medication Adherence on Healthcare Costs 
and Utilization in Medicare Beneficiaries with Chronic 

Conditions

Jones S. 511 Congress St, Ste 803, Portland, ME 04101; sjones@rxante.com; 
(703) 288-0300 
RxAnte

BACKGROUND: Consistent adherence to chronic disease medi-
cations improves health outcomes and reduces healthcare costs. 
Unfortunately, adherence rates in the United States are suboptimal, 
creating potentially avoidable costs. Prior attempts to determine the 
actuarial value of adherence may not adequately address potential 
biases within the study population.

OBJECTIVE: To improve on prior attempts at measuring the effect 
of medication adherence on overall healthcare cost in three major 
chronic conditions: diabetes, hypertension, and hyperlipidemia. 

METHODS: Pharmacy and medical administrative claims data was 
extracted for a 24-month study period from a national Medicare 
Advantage Prescription Drug plan to measure healthcare costs and 
adherence. To be eligible for analyses, patients had to be continuously 
enrolled during the measurement period and not be considered a cost 
outlier. For each therapy area, two cohorts were constructed: adher-
ent and non-adherent, where adherence was defined using proportion 
of days covered greater than or equal to 80%. From there, one year 
of total healthcare costs were compared between adherent and non-
adherent patients. To address the expected confounding, a modern 
epidemiologic method based on standardized mortality ratio (SMR) 
propensity score weighting was employed, an approach that has not 
been used in previous research on the topic.

RESULTS: Medication adherence has the potential to significantly 
reduce average annual healthcare spending by $2,507 (diabetes), 
$3,472 (hypertension) and $1,462 (hyperlipidemia) after adjusting for 
increased pharmacy utilization and baseline confounding. Reduction 
in emergency room visits (150 per 1,000) and inpatient stays (190 per 
1,000) was most significant in adherent hypertensive patients. 

CONCLUSIONS: Findings suggest proper adherence to medication 
regimes reduces healthcare costs and associated medical utilization. 
Significant cost offset findings provide support for continuing incen-
tivized quality improvement programs. The pressure faced by payers 
to continue to reduce healthcare costs while simultaneously improv-
ing quality of care for their members is ever increasing. Investing in 
programs and analytics to properly target and improve medication 
adherence are proving beneficial.

SPONSORSHIP: None.
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METHODS: Medicare claims data were used from 2008 to 2015 from a 
national health plan that excluded OER from Part D formularies as of 
January 1, 2010. Total cost of care was measured as the sum of medical 
and pharmacy claims allowed amount among OER users by year. We 
present findings for MAPD members by dual-eligible Medicaid status 
(non-duals–age 65 +; duals–age 19 +).

RESULTS: For MAPD members, there was a decrease in OER use from 
2008 to 2012 and a rebounding in use from 2013 to 2015; this trend 
was coupled with an increase in user cost of care. For non-duals, the 
rate of OER use in 2008 was 359.8 members per 100,000 filling ≥ 1 
OER Rx. Rates decreased in 2009 (199.5), 2010 (133.5) and were low-
est in 2011 (99.6) and 2012 (80.5) per 100,000. Rates rose in 2013 
(116.7), 2014 (144.6) and 2015 (130.8) per 100,000. Duals exhibited 
a similar pattern of OER use. After 2010, non-dual OER users pre-
sented year over year increases in per user per month (PUPM) total 
cost of care (2010 (+$274.22), 2011 (+$219.47) and 2012 (+$116.23). 
Costs declined in 2013 (-$339.60) and 2014 (-$286.24) due to declines 
in PUPM medical costs but upturned in 2015 (+$68.85) due to an 
increase of $108.44 PUPM pharmacy costs. Duals presented steady 
year over year increases in PUPM total costs (2010 (+$76.14), 2011 
(+$360.34), 2012 (+$353.72), 2013 (+$55.10), 2014 (+$178.63), 2015 
(+$91.85) fueled by increasing medical costs from 2010 to 2013 then 
increasing pharmacy costs in 2014 and 2015. 

CONCLUSIONS: The findings indicate excluding OER from Medicare 
formularies in 2010 may have sped an already downward trend in 
OER use. After initial declines, usage began to rebound in subsequent 
years. An increase in total cost of care among MAPD OER users after 
formulary exclusion suggests these plans may have retained OER 
users with high healthcare utilization. Of note, August 2010 also 
marked the launch of a reformulated abuse-deterrent form of OER.

SPONSORSHIP: This study was funded by Purdue Pharma.

U22Payer Utilization of Economic Models in the AMCP Format 
for Formulary Submissions: A Web-Based Survey

Meyer K1, Brown D1, Sarnes E2, Hughes J1, O’Day K1. 4114 Woodlands 
Pkwy, Ste 500, Palm Harbor, FL 34685; kellie.meyer@xcenda.com;  
(727) 771-4100 ext 2034020 
1Xcenda; 2Xcenda, AmerisourceBergen 

BACKGROUND: The AMCP Format for Formulary Submissions is 
intended to provide health care decision makers with information 
about the safety, efficacy, and value of new health technologies in a 
prespecified format that includes an electronic economic model.

OBJECTIVE: To determine managed care decision makers’ utilization of 
and perspectives on economic models provided within the AMCP Format.

METHODS: A web-based survey was conducted in June 2016 with 
members of Xcenda’s Managed Care Network, a standing market 
research panel comprised of healthcare executives, medical and phar-
macy directors, and other managed care experts. All responses were 
blinded. Survey items included multiple choice options and Likert 
scales. Descriptive analyses were conducted.

RESULTS: A total of 47 managed care decision makers participated in 
the survey representing 41 unique health plans. Of the respondents, 
55% were pharmacy directors and 34% were medical directors, rep-
resenting a total of 173 million covered lives. Payers are more likely 
to use internally developed models for formulary decision making 
than models provided by manufacturers. Among healthcare payers, 
40% and 51%, respectively, find budget impact and cost-effectiveness 
models valuable in the formulary review process. However, less than 
half of dossiers contain model reports (41%), static model/screenshots 
(36%), interactive models (29%), or are accompanied by a live model  
demonstration (29%). For model reports in dossiers, payers find the 

U19Payers’ Use of ICER Reports  
in Decision Making

Lising A1, Rosner A2, Gladman J1, Drummond M3. 145 Front St E, Ste 306, 
Toronto, Ontario M5A 1E3 Canada; alising@dymaxium.com;  
(416) 348-9339 
1Dymaxium; 2ARKS Business Consulting; 3University of York

BACKGROUND: The public availability of value assessments to assist 
with reimbursement decision making is not new. For over 10 years, 
organizations in other countries such as NICE (United Kingdom), 
CADTH (Canada) and PBAC (Australia) have released reports docu-
menting reimbursement recommendations. But often these reviews 
are completed well after formulary decisions are made in the U.S. 
and in any case may not be relevant to U.S. payers. Publication of the 
Institute for Clinical and Economic Review (ICER) reports creates a 
shift in the widespread availability of independent economic evidence 
shortly after FDA product approval. What remains unknown is how 
these reports will impact reimbursement and value assessment trends 
in the U.S.

OBJECTIVE: To investigate how U.S. payers are utilizing the ICER 
reports and whether these new resources are impacting the formulary 
decision-making process.

METHODS: In May 2016 users of the AMCP eDossier System, a web-
based platform to support P&T recommendations and formulary deci-
sion-making, were invited to participate in an online survey detailing 
their use of the ICER reports.

RESULTS: Of the 99 respondents, 59% had experience reviewing 
the reports or were aware that their organizations utilized them. The 
respondents represented those familiar with all facets of the formulary 
decision-making process. The majority of use for the ICER reports 
occurred during the drug research process (64%), during the P&T 
review phase (56%) and during coverage policy development (33%). 
The most often cited use of the assessments was as an evidence source 
for preparing P&T recommendations (75%), followed by use to inform 
or validate the payers’ own analyses (69%). Other uses of the ICER 
reports included determining product affordability (35%), developing 
prior authorization criteria (35%), developing tier placement (13%) 
and in price/listing negotiations with manufacturers (13%). The tim-
ing of report availability (following FDA approval) was cited as the 
greatest limiting factor by 49%.

CONCLUSIONS: Overall, health care decision makers found the ICER 
reports to be a useful evidence source in preparing P&T recommenda-
tions and to inform or validate analyses. Secondarily the ICER reports 
were used in determining product affordability and developing prior 
authorization criteria.

SPONSORSHIP: None.

U21Branded Extended-Release Opioid Use in a National 
Health Plan: Adverse Selection or Adverse Retention?

Sweet B1, Hopson S2, Dufour R2. 224 Woodstream Dr, Grand Island, NY 
14072; briansweet@roadrunner.com; (716) 998-0998 
1Applied Health Outcomes; 2Comprehensive Health Insights

BACKGROUND: For Medicare payers with Part D programs (i.e., 
Medicare Advantage with Prescription Drug (MAPD) and stand-alone 
Medicare Prescription Drug plans), adverse selection posits that for-
mulary inclusions of certain drugs may overly attract high healthcare 
utilizers. This may lead to formulary exclusions of brand drugs to 
control plan costs.

OBJECTIVE: To assess the association of formulary exclusion of 
branded oxycodone hydrochloride extended-release (OER) on the rate 
and cost of members utilizing OER over time in a national health plan. 
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and health plans are essential for ensuring access to appropriate medica-
tions while cost-effectively managing access to these medications.

SPONSORSHIP: Express Scripts. 

U24 Reasons for Primary Medication Nonadherence in 
Specialty Pharmacy

Ferri S1, Anguiano R2. 320 W Illinois St, Apt 2409, Chicago, IL 60654; 
skrain2@uic.edu; (773) 218-0694 
1University of Illinois College of Pharmacy; 2University of Illinois Hospital and 
Health Sciences System

BACKGROUND: Primary medication non-adherence (PMN) has been 
recognized by Pharmacy Quality Alliance (PQA) as a high-priority 
measure for medication adherence. They define PMN as newly initiated 
medications not picked up from the pharmacy within 30 days of receipt 
of the prescription by the pharmacy. Rates of PMN reported in the 
literature vary widely from 1.94-75%; however, the definition used to 
assess PMN differed amongst these studies. Additionally, most studies 
were not designed to identify underlying reasons for PMN and very few 
evaluated PMN in specialty pharmacy. It’s theorized that because of the 
challenges unique to specialty medications including high cost, strict 
insurance requirements and specialized training needs, reasons for 
and rates of PMN may differ than those for non-specialty medications. 

OBJECTIVE: To establish a quality management program with the 
purpose of identifying the frequency of and reasons for PMN in spe-
cialty pharmacy.

METHODS: A retrospective electronic health record review was per-
formed from April 1, 2015 to March 31, 2016 to determine the rates 
and associated reasons for PMN with specialty medications managed 
by the University of Illinois Hospital and Health Sciences System 
Specialty Pharmacy Service (UI-SPS). The reasons for PMN were then 
further grouped into one of five categories: insurance- (e.g., denied 
claims); cost- (e.g. high out of pocket costs); clinical- (e.g., missing 
labs); patient- (e.g. patient refused to start); and coordination- (e.g. 
scheduling injection training) related factors.

RESULTS: The overall rate of PMN for all therapies was determined to be 
18.6% using the PQA definition. A total of 87 records met the PQA cri-
teria for PMN. The causes of PMN identified in the chart review in order 
of highest to lowest frequency included insurance- (33%), coordination- 
(32%), patient- (21%), clinical- (9%), and cost- (5%) related factors.

CONCLUSIONS: UI-SPS implemented a quality management program 
to identify the rates and reasons for PMN in specialty pharmacy. 
Specialty medications are often associated with high drug costs, com-
plex administration, complicated diseases and stringent insurance 
criteria which may contribute to PMN. Because of this, it’s essential 
to identify the underlying reasons for PMN in order to address the 
issues and improve timely delivery of the life-changing therapeutic 
interventions. 

SPONSORSHIP: None.

U25Development of a Health System-Based Specialty 
Pharmacy Service for Uninsured and Underinsured 

Patients in a Women’s Health Fertility Clinic
Patel R, Kim J, Stubbings J. 840 S Wood St, Chicago, IL 60612;  
ruchikspatel92@gmail.com; (312) 355-0814 
University of Illinois at Chicago

BACKGROUND: The University of Illinois Hospital and Health Sciences 
System (UIH) is a disproportionate share hospital serving patients who 
are underinsured or uninsured. UIH established a URAC accredited 
specialty pharmacy (SP) at the Wood Street Pharmacy that provides 

results (82%) and limitations (75%) sections to be the most valuable sec-
tions. Payers are most likely to use models for high cost diseases (55%), 
high cost products (53%), and specialty products (47%). Among decision 
makers, the biggest perceived limitations with manufacturer provided 
economic models were: use of unreasonable assumptions (64%), lack of 
transparency (57%), and lack of appropriate comparators (51%).

CONCLUSIONS: The AMCP Format recommends the inclusion of an 
interactive model and report within the dossier. However, in actuality, 
few dossiers meet these criteria and as a result, payer use of economic 
models may be limited by the extent to which they are provided. 
Addressing key perceived payer limitations of models may also help 
to enhance their use.

SPONSORSHIP: Xcenda.

U23Does Florida Medicaid’s State-Mandated Formulary 
Provision Influence Prescription Drug Utilization and Costs?

Munshi K, Mager D, Ward K, Mischel B, Henderson R. 4600 N Hanley Rd, 
TIC 1202, Saint Louis, MO 63146; kdmunshi@express-scripts.com;  
(314) 522-5701 
Express Scripts 

BACKGROUND: Medicaid managed care plans participating in 
Florida’s Statewide Medicaid Managed Care program were required 
to use a state-mandated preferred drug list (PDL) instead of their own 
drug formularies starting July 2014.

OBJECTIVE: To examine health plan drug utilization and plan costs for 
members in a Florida Medicaid managed care health plan after imple-
mentation of the state-mandated PDL policy and compare the changes 
to those among Medicaid members in a comparable Medicaid managed 
care health plan from a state where no such policy was implemented.

METHODS: A retrospective cohort study with a pre-post design was 
conducted using de-identified administrative claims data from a large 
pharmacy benefit manager. Pre-policy evaluation period was January 
1 to June 30, 2014 while post-policy period was January 1 to June 30, 
2015. Continuously enrolled Florida Medicaid plan members were 
matched on sociodemographic and health characteristics to their 
counterparts enrolled in a Michigan Medicaid plan. Outcome mea-
sures were number of 30-day adjusted traditional drug prescriptions 
per member per period and total drug plan costs per member per 
period for all drugs, and separately for generics, formulary brand and 
non-formulary brand drugs. Bivariate comparisons were conducted 
using t-test. Multivariable negative binomial regression and multivari-
able regression with generalized estimating equations were used to 
analyze pre-post changes in utilization and plan costs, respectively.

RESULTS: A higher proportion of brand drugs switched their status 
from non-formulary in the pre-period to formulary in the post-period 
in the Florida plan (79%) compared to the Michigan plan (1%). The 
final sample consisted of 9,182 members in each plan for a total of 
18,364. Findings from the multivariable regression analyses validated 
the bivariate findings of changes in post-period utilization and plan 
costs. Overall drug, generic and non-formulary brand drug utilization 
declined by 9%, 13% and 97%, respectively, while formulary brand 
drug utilization increased by 50% among Florida Medicaid members 
in the post-policy period (P < 0.001). Overall, and formulary brand 
drug plan costs increased by 45% and 49%, respectively, while generic 
plan cost declined by 13% (P < 0.001). None of the utilization and plan 
cost changes among the Michigan Medicaid members over the same 
time period were statistically significant (P > 0.05).

CONCLUSIONS: Our findings highlight the unintended consequences 
of decreased drug utilization and increased plan costs that may result 
from state-mandated PDLs. Partnership between State Medicaid agencies 
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the plans covered the selected generic drugs at Tier 2, 3 and 4, respec-
tively. Only 24% of the plans covered these drugs as a generic, others 
covered them as non-preferred brand (24%), preferred brand (18%) 
and preferred generic (28%). The patient copay and coinsurance vary 
significantly across plans and type of formulation. For example, for 
doxycycline oral, few plans (15%) still have low copay of $5-$10, while 
majority have coinsurance ranging from 25-47%. Similarly, injectable 
formulation of Glycopyrrolate has coinsurance of 33-47% (which can 
lead to a high patient cost share of $1,400 per month). 

CONCLUSIONS: This is a first in-depth analysis of access trends for 
generics with high price increases. This study shows that patient 
access for some generic drugs has been restricted significantly. 

SPONSORSHIP: None.

U28Cost Savings Analysis from a Fully Implemented Site of 
Service Management Program

Sumner A, Liu Y, Denno M, Leo S, Makanji H, Stockman C, Cutts S.  
130 Bellevue Ave, Newport, RI 02840; asumner@magellanhealth.com;  
(401) 344-1032 
Magellan Rx Management

BACKGROUND: Physician-administered medications have gained an 
increasing role in the management of many chronic diseases. These 
products are typically infused by a nurse and can be administered in 
several different sites including hospital outpatient facilities, physician 
offices, ambulatory infusion suites, and the patient’s own home. While 
most office-based practices and home infusion providers are subject to 
a standard fee schedule for reimbursement, hospital outpatient facilities 
are usually reimbursed based on the larger hospital contract, which 
may result in more than 100% increase in cost. Shifting utilization to 
more cost-effective sites can result in significant savings to health plans 
without compromising quality of care. In response, a Site of Service 
(SOS) Management Program was developed to address this need.

OBJECTIVE: To assess the impact of a SOS program for a health plan 
after 12 months.

METHODS: The SOS program was implemented on July 1, 2015 and 
included infliximab and all intravenous immune globulin products. 
When a prior authorization (PA) request is approved for an eligible 
product, a SOS case is automatically generated. Once the patient’s 
insurance benefits are confirmed, a nurse case manager will conduct 
member and provider outreaches to provide information related to 
different sites of care and help coordinate care to the new SOS. Data 
from July 1, 2015 to June 30, 2016 was analyzed. Cost is calculated by 
multiplying the number of approved units (based on PA) by the ASP 
for the drug and the ASP index for the site based on historical claims 
data. The ASP index represents the cost per unit at a given site com-
pared to the ASP. Savings is estimated using the difference between the 
cost at the original SOS compared to the new SOS.

RESULTS: Data for a regional health plan with approximately 2.5 mil-
lion covered lives was represented in this analysis. Over a course of 12 
months, 480 eligible cases were received and 60 cases were success-
fully shifted. Estimated annual savings is $2,182,500 with an average 
savings of $36,375 per shift.

CONCLUSIONS: This SOS program offers unique potential to produce 
significant cost savings to the health plan without compromising the 
quality of care. The process of this program is designed to minimize 
patient and network disruptions. Within the current scope of the 
program, an annualized savings opportunity of $0.07 per member per 
month (PMPM) was realized. Expanding the program to include addi-
tional infusible drugs will allow for an opportunity to further increase 
the savings potential of this program.

SPONSORSHIP: Magellan Rx Management.

comprehensive medication services for patients with hepatitis C, 
immunologic disorders, sickle cell disease, and multiple sclerosis. The 
UIH Reproductive Endocrinology & Infertility Clinic serves patients 
who need assisted reproductive technology (ART), many of whom lack 
insurance coverage for their medications. Infertility is a disease with 
significant psychological and financial burden, and ART drug regi-
mens are complex, expensive and require education highlighting drug 
administration, storage and precise timing of medication administra-
tion. A needs analysis revealed that 20% of infertility patients seen at 
UIH are either uninsured or underinsured and must pay cash for some 
or all of their prescriptions. Based on need, a specialized pharmacy 
service would benefit these underserved patients and provide medica-
tions at a reasonable price.

OBJECTIVE: To build a health system-based pharmacy service for 
uninsured or underinsured fertility patients that offers reasonable 
prices and other forms of medication assistance for ART medication 
regimens while providing pharmacy based medication education, high-
touch patient care, timely medication access, and copay assistance.

METHODS: UIH SP worked with the Reproductive Endocrinology & 
Infertility Clinic to establish a pharmacy service for fertility patients 
at Wood Street Pharmacy. Elements of the program included online 
and in-person training of pharmacists and technicians; drug reference 
cards for fertility medications; establishment of a referral pool for pre-
scriptions; ordering of medications, samples, and supplies; workflow 
modifications in the Wood Street Pharmacy; patient education coun-
seling sessions and program enrollment; medication pickup or courier, 
24/7 on-call pharmacist access; and patient follow-up.

RESULTS: In the first two months, fifteen uninsured or underinsured 
patients filled 40 ART prescriptions at UIH SP resulting in total rev-
enue of $40,000. The average number of prescriptions per patient was 
2, ranging from 1 to 9. Providers and patients were satisfied with the 
convenience of the service and prices offered to patients.

CONCLUSIONS: UIH is working with payers to be included in the 
contracted network for insured patients. Patient outcomes and satis-
faction will be assessed and reported. Elements of this program could 
be adopted by health plans and PBMs across the country.

SPONSORSHIP: None.

U26Insights from Analysis of Formulary Coverage Trends for 
Generics with High Price Increases

Aggarwal S, Kumar S, Topaloglu O. PO Box 1366, Ellicott City, MD 21041; 
bludesign01@gmail.com; (202) 618-9365 
NOVEL Health Strategies

BACKGROUND: Generic drugs provide valuable and affordable treat-
ment option for many patients. Traditionally, generic drugs were cov-
ered at Tier 1 with low copay of $5-$10. However, recent triple digit 
price increases have led to change in access for generic drugs. 

OBJECTIVE: To review and analyze the access trends for generic drugs 
in U.S. health plans. 

METHODS: Systematic review of the literature was conducted to iden-
tify generic drugs with significant price increases. The coverage trends 
for the selected drugs for all health plans were obtained from CMS. For 
each plan the data was obtained for the drug name, tier status, deduct-
ibles, and type of restrictions. The coverage trends were analyzed by 
drug name, state level and at a national level. 

RESULTS: We identified five generic drugs whose price was increased 
by 500-5,000% during the last 24 months. We identified 829 cover-
age policies for the five generic drugs (doxycycline glycopyrrolate, 
pravastatin, lisinopril, pyrimethamine). Among these plans, only 30% 
covered these generic drugs at Tier 1. The other 24%, 19% and 23% of 



S100 Journal of Managed Care & Specialty Pharmacy JMCP October 2016 Vol. 22, No. 10-a www.amcp.org

Meeting Abstracts | Academy of Managed Care Pharmacy Nexus 2016 | National Harbor, Maryland | October 3-6, 2016

S100 Journal of Managed Care & Specialty Pharmacy JMCP October 2016 Vol. 22, No. 10-a www.amcp.org

METHODS: We analyzed 2010 Medicare Part D data. Specialty drugs 
were defined as drugs with a mean cost ≥ $600 per month. We identi-
fied the 13 top selling specialty drugs (by cost) for CA, MS and RA. 
Dispensing channels included retail (RT), specialty (SP), mail order 
(MO), long term care (LTC) and others (OT). Patients who were con-
tinuously enrolled in Part D for 2010 and had their first prescription 
before the end of June were included, and followed until the end of 
December. Adherence was measured by proportion of days covered 
(PDC). Patients with PDC ≥ 80% were considered adherent. Adherence 
rates were calculated after weighting for drug mix. Logistic regression 
(LR) analysis examined the effect of dispensing channel on adherence 
controlling for demographics, low income subsidy, disease burden, 
days’ supply (DS) per claim and out of pocket cost per 30 DS.

RESULTS: Of 5,433 patients, 1,249 used specialty drugs for CA, 1,724 
for MS and 2,460 for RA. Weighted adherence rates were 57.2% for SP, 
63.5% for MO, 50.9% for RT, 47.6% for LTC and 48.3% for OT. Among 
CA patients, SP (49.0%) and MO (55.8%) had higher adherence rates 
than RT (44.1%). Similar findings were seen for RA patients (56.1% 
for SP, 59.1% for MO and 46.2% for RT). For MS patients, adherence 
was comparable between RT (62.6%) and SP (64.8%) but was higher 
for MO (75.4%). Multivariable LR analysis indicated that among RA 
patients, SP users were more likely to be adherent than RT users 
(OR = 1.46, P = 0.0079). However, there was no significant association 
between dispensing channel and adherence among CA (P = 0.1364) or 
MS patients (P = 0.8398). 

CONCLUSIONS: Effect of dispensing channel on adherence varied 
by therapeutic class. Specialty pharmacy was associated with higher 
adherence to RA drugs but not for CA and MS drugs. 

SPONSORSHIP: None.

V01-Y98 External Causes of Morbidity and  
 Mortality (e.g., Accidents, Intentional Self-Harm, 
  Surgical Care Complications)

W01Sleep Medication Use and Fall Worry and Worry-
Related Limitations in U.S. Older Adults

Nguyen K1, Watanabe J2. 12601 Kathy Ln, Garden Grove, CA 92840; 
kln008@ucsd.edu; (702) 234-1713 
1University of California, San Diego; 2University of California, San Diego, 
Skaggs School of Pharmacy and Pharmaceutical Sciences

BACKGROUND: Accidental falls are the leading cause of fatal and non-
fatal injuries among older adults, costing the U.S. health system $34 
billion annually. A common risk factor for falls is fear of falling due to 
physical deconditioning as people limit daily activities due to the fear. 

OBJECTIVE: To quantify the association between sleep medication 
use, fall-related worries, and daily activity limitations due to those 
worries. 

METHODS: A case-control study was performed using the 2011 
nationally representative National Health and Aging Trends Study 
(NHATS) study. Respondents were asked “In the last month, how 
often did you take medication to help you sleep?” They were classified 
into 5 groups based on their answer: never, rarely (once a week or less), 
some nights (2-4 nights/week), most nights (5-6 nights/week), and 
every night. Survey weighted multiple logistic regression was applied 
to quantify the association of sleep medication use with the outcomes 
of falls-related worries and limitations of daily life due to worries. 
Confounders were adjusted for based on a causal model. Analyses 
were conducted using Stata 14 with alpha = 0.05.

U31Emerging Costs and Utilization Patterns by Metal Levels of 
Health Exchange Beneficiaries

Iyengar R, Eatherly M, Henderson R, Blauman J, Donohue J, Huppert J. 
7202 Woodview Way, Malvern, PA 19355; rniyengar@express-scripts.com; 
(804) 363-6056 
Express Scripts 

BACKGROUND: Examining prescription medication utilization and 
cost patterns are crucial to understanding the health status of 
exchange members.

OBJECTIVE: To examine the emerging patterns of costs and utiliza-
tion of prescription medications among Health Exchange beneficiaries 
selecting various metal levels.

METHODS: A retrospective pooled cross-section analysis of prescrip-
tion medications utilized by Health Exchange beneficiaries enrolled in 
plans whose benefits were covered by a large pharmacy benefit man-
ager between January 1, 2014 and December 31, 2015. Members who 
remained in the same metal level (indicating the benefit plan selections 
by the beneficiaries, platinum being the highest followed by gold, sil-
ver and bronze) within a calendar year were included. Utilization was 
examined using 30-day adjusted prescriptions per-member-per-year 
(PMPY) and costs were computed using PMPY billed plan costs of the 
dispensed medications. PMPY was computed by dividing the measure 
by the sum of the total number of months the metal level members 
were eligible for benefits in a given year. Year-over-year trend was 
calculated by dividing the difference between the two years by the 
value in 2014.

RESULTS: The sample consisted of 3,956,058 and 6,003,926 total 
member months for all four metal levels in 2014 and 2015, respec-
tively. Silver plans had the highest number of member months and 
platinum plans had the least in both years. The PMPY cost in 2015 
was the highest for platinum ($2,191.16), then gold ($1,543.80), silver 
($1,086.08) and bronze ($208.09) and similar to the pattern in 2014; 
the cost trend from 2014 to 2015 was highest for silver (20.5%), fol-
lowed by gold (6.0%), bronze (4.5%) and platinum (4.4%). PMPY utili-
zation in 2015 was highest for platinum (23.2), followed by gold (19.6), 
silver (18.0) and bronze (7.7), respectively. Utilization trend increased 
for silver (12.0%) and bronze (10.2%) plan members and decreased for 
gold (-3.4%) and platinum (-0.1) plan members.

CONCLUSIONS: Increased cost and utilization of prescription medi-
cations metal plan members poses a management challenge for plan 
sponsors. Given todays’ rapidly changing healthcare landscape with 
the implementation of Accountable Care Act, growing exchange 
population and healthcare cost burden, these early insights can help 
plan sponsors explore opportunities for utilization management and 
cost containment strategies in collaboration with pharmacy benefit 
managers.

SPONSORSHIP: Express Scripts.

U45Dispensing Channel and Adherence to Specialty Drugs 
Among Medicare Part D Beneficiaries

Kale H, Patel A, Carroll N. 202 N Meadow St, Apt 2, Richmond, VA 23220; 
kaleh@vcu.edu; (917) 515-2395 
Virginia Commonwealth School of Pharmacy

BACKGROUND: Adherence to specialty drugs is critical for treatment 
success. Studies on commercial health plans have found higher adher-
ence among patients using the specialty drug channel. However, the 
effect of dispensing channel on adherence to specialty drugs is not 
well understood among Medicare beneficiaries.

OBJECTIVE: To assess the effect of dispensing channel on adherence to 
oral or self-administered cancer (CA), multiple sclerosis (MS) and rheuma-
toid arthritis (RA) specialty drugs among Medicare Part D beneficiaries.
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0.01-63.00], P = 0.69). A cost-benefit ratio for the MTM service was cal-
culated to be 1.87 overall, and 4.61 when focusing on hospitalizations 
as the primary outcome measure.

CONCLUSIONS: We report a significant reduction in the rate of DOAC-
related bleeds and hospitalizations in patients receiving MTM versus 
standard of care. A favorable cost-benefit ratio of 1.87 for the service 
improves to 4.61 when focusing on hospitalizations, and sensitivity 
analyses were robust to changes in our cost assumptions. Additionally, 
the MTM service improved patient adherence on DOACs from 77% to 
88%. These findings highlight a positive return on investment for this 
service and suggest that pharmacist monitoring could be incorporated 
into the standard of care.

SPONSORSHIP: No external funding was provided for this study.

Z03Correlation Between Medical Chart Body Mass Index 
Category and Obesity V Codes in a Claims Data Warehouse

Caplan E1, Kamble P1, Harvey R1, Smolarz B2, Renda A3, Huang J3, 
Bouchard J3. 515 W Market St, 7th Fl, Louisville, KY 40202;  
ecaplan@humana.com; (502) 476-4557 
1Comprehensive Health Insights; 2Novo Nordisk; 3Humana 

BACKGROUND: Elevated body mass index (BMI) is a known risk factor 
for many diseases, but often the availability of BMI and/or height and 
weight measures are limited, particularly in research using adminis-
trative claims data. BMI can be reported utilizing ICD-9-CM status 
codes (V85.x); however, a lack of information on the validity of using 
a claims-based measure exists. 

OBJECTIVE: To validate the use of ICD-9 BMI V codes in the context 
of claims-based obesity research through medical record abstraction.

METHODS: A retrospective validation study including Medicare 
Advantage and Prescription Drug (MAPD) or Commercial (COM) 
health plan members was conducted. The date of the first observed 
V85 code between 1/1/2010 and 8/31/2015 was defined as the index 
date. Continuous enrollment of ≥ 12 months pre-index and ≥ 1 month 
post-index was required. The index V85.x code was used to classify 
members as underweight (UW), normal (N), overweight (OW), obese 
class I (ObI), obese class II (ObII) or obese class III (ObIII). BMI and/
or height and weight were abstracted from the medical charts on 
index visit date, when provided, in a randomly selected number of 
eligible members. BMI was calculated based on height and weight 
using the standard formula if BMI was not reported in the chart. The 
BMI values were then categorized within one of the six BMI categories. 
Descriptive statistics and positive predictive values (PPVs) were used 
to determine overall agreement between chart-based and claims-based 
BMI categories within each plan type.

RESULTS: A total of 277,433 MAPD and 31,088 COM members were 
eligible for inclusion. Charts were requested for a total of 864 ran-
domly selected members (432 per plan type). The final number of 
abstracted charts were 207 (47.92%) for MAPD and 214 (49.65%) for 
COM. The overall PPV in the MAPD sample was 90.3% and 91.1% in 
the COM sample. In each BMI category, the PPV were as follows for 
the MAPD and COM cohorts, respectively: UW, 71.0% and 75.9%; N, 
93.8% and 87.8%; OW, 97.4% and 93.5%; ObI, 96.9 and 97.2%; ObII, 
97.0% and 93.0%; ObIII, 85.0% and 97.1%. 

CONCLUSIONS: The PPV of claims-based BMI category was > 90% 
overall in both the MAPD and COM samples and > 90% in most BMI 
categories, where the UW category was consistently lowest. Utilizing 
BMI categories derived from V85 administrative claims when available, 
can be used successfully, particularly in the context of obesity research. 

SPONSORSHIP: This study was funded by Novo Nordisk and was con-
ducted as part of the Novo Nordisk-Humana Research Collaboration.

RESULTS: Fall worries were reported by 27.4% of the participants and 
were more prevalent in older age groups, female, Hispanics, divorced/
widowed/single, and those with lower education levels (P < 0.01). 
Amongst individuals who reported fall worries, 42.2% said that the 
worries limited daily activities Compared to those who did not use 
any sleep medication, those with every night use and most night use 
had increased odds of fall worries [OR: 1.45, (95% CI: 1.20-1.74) and 
OR: 1.70, (95% CI: 1.21-2.39), respectively]. Those with rare and some 
nights use of sleep medications were at elevated odds of fall worries, 
however the ORs were non-significant [OR: 1.20, (95% CI: 0.95-1.53) 
and OR: 1.07, (95% CI: 0.83-1.40), respectively]. Every night sleep 
medication users were more likely to be limited by their fear of falls 
compared to non-users with an OR: 1.34 (95% CI: 1.01-1.77). 

CONCLUSIONS: Use of sleep medications was associated with 
increased fall worries and daily limitations due to worries. With 
increasing societal sleep medication user, patient-specific pharmacist 
recommendations in interdisciplinary fall risk reviews are necessary. 
Future studies include evaluation of clinic-based, pharmacists-led fall 
reduction programs.

SPONSORSHIP: This study was supported by an MSTAR Grant under 
award number T32MH019934. 

Z00-Z99 Factors Influencing Health Status  
 and Contact with Health Services
 (e.g., Adherence, Oral Contraceptives)

Z01Value Analysis of a Clinical Pharmacy Service for Direct 
Oral Anticoagulant Therapy Management

Chiang J1, Nielsen N2, Schoenhaus R2. 8950 Costa Verde Blvd, #4205,  
San Diego, CA 92122; j4chiang@ucsd.edu; (408) 206-6819 
1University of California, San Diego; 2Sharp Rees-Stealy Medical Group, 
Sharp Healthcare

BACKGROUND: The use of direct oral anticoagulants (DOACs) such 
as Pradaxa (dabigatran), Xarelto (rivaroxaban), Eliquis (apixaban) and 
Savaysa (edoxaban) for chronic anticoagulation has recently expanded 
versus traditional warfarin therapy. However, limited evidence is avail-
able to assess the real-world value of these medications when aligned 
with clinical pharmacy interventions on adherence and outcomes.

OBJECTIVE: To evaluate the real-world value associated with Pradaxa, 
Xarelto and Eliquis and conduct a cost-benefit analysis of a medication 
therapy management (MTM) pharmacy service compared to patients 
receiving standard of care.

METHODS: This study was conducted from a U.S. integrated delivery 
network (IDN) perspective. Sharp Rees-Stealy registry data was used 
to identify 452 patients that were started on chronic (≥ 3 months) 
DOAC therapy in 2015 who also received MTM services by a clini-
cal pharmacist. Rates of recurrent venous thromboembolism (VTE), 
major bleeding, non-fatal myocardial infarction (MI) and hospitaliza-
tions were assessed as the primary outcome measures and compared 
to a control arm of 362 patients on chronic DOAC therapy in 2014. 
Secondary outcomes included the rates of adherence to DOACs which 
was measured through retrospective claims analyses. All patients were 
followed for the duration of the MTM service (6 months) and a cost-
benefit ratio for the service was calculated. Costs were estimated from 
literature review.

RESULTS: Compared to standard of care, patients on DOACs receiving 
MTM had significantly lower rates of major bleeding (odds ratio [OR] 
0.41 [95% CI 0.16-0.99], P = 0.02) and hospitalizations (OR 0.21 [95% 
CI 0.04-0.82], P = 0.01), and trended towards lower rates of VTE (OR 
0.48 [95% CI 0.07-2.47], P = 0.25) and non-fatal MI (OR 0.80 [95% CI 
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BACKGROUND: Traditionally, pharmacists with a focus on managed 
care have not needed an extensive knowledge of hospital and medical 
group Electronic Health Record (EHR) systems. However, with the 
evolution of the triple aim and risk sharing arrangements, pharmacists 
are finding roles within Accountable Care Organizations (ACO), hos-
pital network insurance plans and other novel risk sharing arrange-
ments to manage pharmacotherapies with full integration into the 
medical system’s EHR. Epic is one of the most extensively used EHR 
platforms in the United States, and it will run Time in Therapeutic 
Range (TTR) reports to assist clinicians in their warfarin management 
of patients using the stringent Rosendaal method for TTR calculation. 
Montefiore Care Management (CMO) is one of the most successful 
Pioneer ACOs in the country. Collaborating with the Montefiore 
Medical House Call (MHC) program, CMO clinical pharmacists pro-
vide telephonic oral anticoagulation (OAC) management to a unique 
population of homebound patients in the Bronx, NY.

OBJECTIVE: To evaluate the reliance of Epic’s TTR calculations versus 
manual TTR calculations for the population on warfarin and managed 
by the CMO pharmacists.

METHODS: A retrospective cohort design was utilized using the popu-
lation of warfarin patients managed by CMO clinical pharmacists as 
part of the MHC program. The time frame for TTR evaluation was 
from August 15, 2015 through January 15, 2016. Epic’s TTR reports 
were generated for this time frame for both individual patients and for 
the overall population. For the same time frame, pharmacists manu-
ally calculated TTRs for both individual patients and for the overall 
population. Both Epic and manual TTR calculations utilized the 
Rosendaal method.

RESULTS: N = 78; 59% > 80 years. Average TTR for overall population 
was 61% (Epic) and 71% (manual); P = 0.006, 2 sample t-test. Percent 
population with TTR above 60 was 53% (Epic) and 71% (manual); 
P = 0.017, chi-square. Percent population with TTR above 70 was 38% 
(Epic) and 60% (manual); P = 0.008, chi-square.

CONCLUSIONS: There were significant differences between the TTR 
report generated by Epic versus manual calculation for the same 
patients, time frame and TTR calculation methodology. The discrep-
ancy could have significant impact on administrative and clinical 
decision making. If relying on the Epic TTR report, the clinic services 
could be considered to be substandard and more patients could be 
considered to be unstable on warfarin therapy. One needs to exercise 
caution when examining Epic’s TTR report for decision making. 

SPONSORSHIP: Sponsored by Montefiore Care Management and 
Pfizer, Medical Affairs.

Z07Increasing Medication Adherence and Receipt for 
Commercially Delivered Packages

Neff M. 11500 Northlake Dr, Ste 200, Cincinnati, OH 45249;  
melissa.neff@va.gov; (513) 247-4287 
Veterans Affairs VISN 10

BACKGROUND: Chronic diseases and pain management require 
adherence to prescribed medications to decrease disease progression, 
prevent relapse, maintain or improve quality of life and decrease utili-
zation of health care resources. Two identified factors that contribute 
to a better medication possession ratio (MPR) are using commercial 
delivery and 90-day fills. Commercial delivery directly to a recipient’s 
home assists those working, living in rural areas, dealing with mobil-
ity or transportation issues. Fills for 90 days provides convenience and 
a longer MPR. Limited information is available to evaluate the volume 
of nondelivered packages and using e-mail notification to increase 
awareness of a potential delivery.

Z04 Survey of Patient Knowledge and Satisfaction with 
Pharmacists Providing Telephonic Care Management of 

Anticoagulation Therapy as Part of a Risk-Sharing Accountable 
Care Organization
Korchevsky S1, Simonson J2, Manganelli J1, Syracuse K1, Farid M1, Chan J3, 
Stark A1, Mullakary J1. 2-30 29th St, Fair Lawn, NJ 07410;  
skorch17@yahoo.com; (845) 401-3436 
1Montefiore Care Management; 2Pfizer, Medical Affairs; 3Montefiore Medical 
Center

BACKGROUND: Pharmacists have demonstrated significant impact 
in patients’ understanding and acceptance of long term oral antico-
agulation (OAC) therapy, which is critical for effective management. 
Montefiore Care Management (CMO) is part of an integrated health-
care delivery system and one of the country’s most successful Pioneer 
Accountable Care Organizations. Over its 20-year history, pharma-
cists have been embedded in integrated care management teams that 
coordinate care for high risk populations. Since 2013, clinical care 
management pharmacists have been collaborating with the Montefiore 
Medical House Call (MHC) program to telephonically manage warfa-
rin in a unique population of homebound patients in the Bronx, NY.

OBJECTIVE: To evaluate patient knowledge and satisfaction with 
telephonic OAC management services provided by CMO clinical phar-
macists to a vulnerable population of older, lower-socio-economic, 
homebound patients taking warfarin.

METHODS: A cross-sectional observational design was used. A phar-
macy resident independent of the MHC program telephonically inter-
viewed patients using a survey that evaluated their understanding of 
their therapies as well as recall and satisfaction with pharmacists’ OAC 
management and in-home phlebotomy services.

RESULTS: 41 out of 78 patients completed surveys. The average age was 
79.0 ± 9.5 years (61% > 80 years old); 24.4% were male. 78% correctly 
recalled the OAC pharmacist’s name. 50% recognized that these profes-
sionals were pharmacists (other responses: 20% RN; 22% don’t know; 
5% admin; 2% PA). 78% of patients had INR at goal, and of these, 97% 
knew they were at goal. All patients who were not at goal correctly iden-
tified that their INRs were low (17.1%) or high (4.9%). Results showed 
that 88% were “very” to “extremely satisfied” with in-home phlebotomy 
services. Interestingly, while only 97% were either “satisfied” or “very 
satisfied” with quality of information provided, 100% were “very” or 
“extremely satisfied” with pharmacist-managed services.

CONCLUSIONS: The surveyed patients in the Montefiore MHC pro-
gram demonstrated high levels of OAC knowledge and satisfaction 
with pharmacists’ services. This survey acknowledges the value of 
telephonic OAC management provided by CMO’s integrated care 
management pharmacists to a vulnerable, homebound population. 
The majority were able to correctly identify the names of CMO clinical 
pharmacists, and half accurately recognized that their clinicians were 
pharmacists, which is a notable distinction and a positive testament to 
their interpersonal relationship.

SPONSORSHIP: Sponsored by Montefiore Care Management and 
Pfizer, Medical Affairs.

Z06Examination of the Reliance on Electronic Health Record 
Calculated Time in Therapeutic Range in the Management 

of Anticoagulation by Pharmacists in a Pioneer Accountable Care 
Organization
Chan J1, Mullakary J2, Korchevsky S2, Syracuse K2, Farid M2, Manganelli J2, 
Stark A2, Simonson J3. 91 Mulberry St, #8, New York, NY 10013;  
jace319@gmail.com; (917) 686-3361 
1Montefiore Medical Center; 2Montefiore Care Management; 3Pfizer
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delivery system, electronic cigarette (e-cig) is rapidly gaining popular-
ity as a tool to help in smoking cessation and abstinence. Centers for 
Disease Control and Prevention (CDC) recently reported that around 4 
million Americans are e-cig users, and around 1.8 million are middle 
and high school students. The increasing use of e-cig among minors 
and young adults is concerning because it may serve as a gateway to use 
of conventional tobacco products for non-smokers and past smokers.

OBJECTIVE: To construct and validate a Discrete Event Simulation 
population model to simulate e-cig use behavior, and to estimate the 
long term e-cig use prevalence in different groups of the U.S. popula-
tion over the period of 15 years.

METHODS: The model population was generated from the National 
Health Interview Survey data and categorized into current cigarette 
smokers, recent former, late former, and never smokers. The e-cig use 
probabilities associated with different smoking demographics were 
derived from a national e-cig use survey data, while the probabilities 
associated with different events in the model were used from a com-
prehensive literature review of e-cig studies done on the U.S. popula-
tion. Model structure was built using published information on e-cig 
use behavior, and by seeking expert opinion. The prevalence over time 
period of 15 years was estimated for overall and sub groups of model 
population. Sensitivity analyses were performed to test the effects of 
various scenarios.

RESULTS: At the end of 15 years, projected e-cig use was found to 
increase from about 3% to 19%, however the conventional cigarette 
use was found to reduce from 40% to 25%. Demographically, highest 
prevalence was found in people of age groups of < 21 years (6.5%), 
females (9.7%), whites (9%) and with less than high school level edu-
cation (7.5%). Prevalence of e-cig use was found to be most sensitive 
to change in e-cig related policies (such as tax increase, prohibition of 
underage e-cig use), and the timing of implementation of the policies.

CONCLUSIONS: Our research provides empirical evidence that may 
be used by relevant organizations to regulate marketing and sales of 
e-cigs in various sections of the population, and may guide policy 
makers to introduce relevant policies at specific time points.

SPONSORSHIP: Funding provided by Regulatory Health Science 
Fellowship, Virginia Commonwealth University.

OBJECTIVE: To measure the number of commercially delivered pack-
ages that do not reach the recipient and identify ways to increase the 
recipient awareness of a package status. 

METHODS: Eleven medical centers (MCs) in Veterans Integrated 
Service Network (VISN) 10 kept weekly logs of packages that were not 
received by the recipient. This included packages sent by commercial 
delivery and then returned ripped with or without usable medication 
due to mechanical processing, undeliverable due to a bad address, or 
lack of a delivery receipt signature. Additional data was collected on 
calls from the intended recipient, who had not received an expected 
package in the specified time frame. Third the number of patient 
e-mail addresses for those receiving a medication package. 

RESULTS: MCs used commercial delivery for approximately 2,466,000 
packages (6 months). Packages returned without delivery or incom-
plete tracking were 8,359 (0.17%). On average 3 medications were 
in each package (range 1-14). This suggests 25,077 medications were 
not received by the recipient. Phone call reports for nonreceipt of an 
expected package were 289 (3.6%). Patients with an available e-mail 
remained at 86,950 (23%).

CONCLUSIONS: Recipients did not always report when a package was 
not delivered. Without promoting the benefits of receiving an e-mail 
notification for a package being sent, the count of e-mail addresses did 
not increase. The next steps will be to increase e-mail address capture 
and notification on sent packages, develop a handout explaining how 
to track a package, and what to do if a package is not delivered.

SPONSORSHIP: None.

Z08 Development and Validation of a Discrete Event 
Simulation Model to Evaluate the Long-Term Use of 

Electronic Cigarettes on the U.S. Population
Saxena K. 8421 Broad St, Apt #1310, McLean, VA 22102;  
saxenak@vcu.edu; (804) 938-0485 
Virginia Commonwealth University

BACKGROUND: Cigarette smoking is associated with lung cancer, 
cardiovascular disease, and chronic respiratory conditions. Quitting 
smoking is difficult and is often accompanied by variety of withdrawal 
symptoms, and eventual relapse. As a novel combustion-less nicotine 
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