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M A R K E T 
I N S I G H T S

Optimizing the  
Management of  
Inherited Blood Disorders
FINDINGS FROM AN AMCP MARKET INSIGHTS PROGRAM

Meeting Objectives
• Review the current and evolving sickle cell 

disease, beta thalassemia, and hemophilia 
treatment landscape

• Consider real-world and evidenced-based 
formulary management strategies for 
appropriate treatments for these inherited 
blood disorders 

• Identify the points within the patient’s health 
care journey that increase the mental, physical, 
and financial burden they experience and the 
resulting impact on the patient’s overall health 
and cost of care

• Review the decision-making process and 
discuss how health plans can collaborate with 
providers to minimize access to care barriers 
to ensure optimal patient outcomes and lower 
overall cost of care

• Apply ethical decision-making to promote 
greater health equity in the management of 
inherited blood disorders

Introduction
Hemophilia, sickle cell disease (SCD), and beta 
thalassemia (β thal) are inherited blood disorders 
likely to see multiple significant novel therapies 
approved in the near future, including the possibility 
for partial or complete cures with gene therapies. 
Although these are rare blood disorders, the high 
cost of treatment is an important consideration for 
payers and employers in ensuring that potentially 
curative therapies are affordable and accessible to 
the patients who need them. Patients with inherited 
blood disorders, particularly those with severe 
disease, are at risk for life threatening complications 
and report significant impact on family life, 
recreational activities, school activities, and work.1-3 
To understand the appropriate and cost-effective 
use of treatments for inherited blood disorders, 
AMCP convened an expert panel of managed care 
stakeholders. Panelists included representatives 
from national and regional health plans, integrated 
delivery systems, hospitals, pharmacy benefit 
managers, and patient advocacy organizations. 
(Figure 1). Participants discussed the changing 
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landscape of treatments, pipeline therapies, and the 
impact of new treatments on the funding of care. 

Inherited Blood Disorders
Hemophilia A and B are characterized by increased 
tendency to bleed due to inherited deficiencies of 
factor VIII and factor IX, respectively, which disrupt 
the clotting cascade. Both have x-linked recessive 
inheritance and predominantly affect males.5 
SCD and β thal are the most common diseases 
attributable to a single defective gene. The high 
frequency of hemoglobin disorders compared 
with other monogenic diseases reflects natural 
selection mediated by resistance of carriers against 
Plasmodium falciparum malaria.6,7

Patients with hemophilia have benefited from 
decades of clinical research and drug discovery, 
which now provide treatment options that support a 

Insights from Patients1-4

Payers increasingly recognize the importance 
of patient perspectives in health care decision 
making. Panelists heard testimony from patients 
with hemophilia, SCD and β thal and learned 
there is: 

• a substantial time burden associated with 
receiving current therapies (e.g., transfusion 
time)

• a need for more disease-modifying drugs in 
inherited blood disorders

• cautious optimism about the pipeline of 
therapies, particularly gene therapies, that may 
soon become available

• possible reluctance to try new therapies based 
on current treatment options and disease 
severity

• a negative impact on patients from health 
insurance cost-sharing and step therapy

• a feeling of being tethered to the health care 
system and often to a specific region near a 
medical center that can provide care

• consideration around family structure and 
employment because of the need to maintain 
insurance

• a lack of qualified specialist to provide care 
as patients with SCD and beta thalassemia 
transition into adult care centers

Figure 1. Market Insights Forum Participant Mix
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normal life expectancy with minimal joint disease.5 
To reduce the risk of bleeding, patients with 
severe hemophilia are often administered factor 
concentrate intravenously multiple times a week. 
There are numerous factor products on the market, 
including some with modifications to extend the half-
life. Additionally, a monoclonal antibody non-factor 
replacement therapy can be administered monthly 
for prophylaxis in patients with hemophilia A.8 
However, the goal of sustained normal hemostasis is 
not achieved by any of the current treatment options.

Patients with SCD or β thal currently have only a 
handful of US Food and Drug Administration (FDA)-
approved medications or blood transfusions as their 
primary treatment options.6,7 Regular transfusions 
can be associated with multiple health complications 
of their own, including problems in the heart, liver, 
and other organs due to an excessive build-up of 
iron in the body. Iron chelation therapy is used to 
avert the consequences of iron overload. Stem 
cell and bone marrow transplantations have also 
shown success in treating inherited hemoglobin 
disorders. However, the requirement for matched 
donors and long-term immunosuppression limits this 
opportunity for most patients.6,7 Infertility, including 
because of transplantation, and teratogenicity of 
hydroxyurea are concerns among patients.3 Despite 
advances in the treatment of these inherited blood 
disorders that result in prolongation of the life 
expectancy of affected patients, a definitive cure 
available to all patients remains elusive.

“New drug development in hemophilia 
is being driven by the unmet need to 

provide sustained normal hemostasis, 
which is what would be required 
to truly cure hemophilia; this is 

not provided by any of the current 
treatment options.” – Hematologist

Best-in-Class Treatment Pathways
Clinical practice guidelines for patients with 
inherited blood disorders recommend the use 
of multidisciplinary care teams.5-7 The care and 
treatment of patients with inherited blood disorders 
is determined by the insurance benefit design, 
carrier networks and related provider sites of care. 
Where care is received has an important impact on 
outcomes for patients and costs for employers and 
payers. 

Hemophilia Treatment Centers (HTCs) are federally 
recognized centers of excellence dedicated to the 
treatment of rare/benign bleeding and clotting 
disorders. These centers serve as a medical home 
model of care, bringing together an integrated 
team of doctors, nurses, physical therapists, social 
workers, and other health professionals experienced 
in treating people with hemophilia.5 Studies from the 
CDC have shown that mortality and hospitalization 

Resources
Center for Disease Control and Prevention 
(CDC) Division of Blood Disorders 

Community Counts Data Reports, a public 
health monitoring program. The purpose of this 
project is to gather and share information about 
common health issues, medical complications, 
and causes of death that affect people with 
bleeding disorders cared for in US Hemophilia 
Treatment Centers.

National Hemophilia Foundation Personal 
Health Insurance Toolkit. Developed to 

provide patients with tools they need to select 
the right health plan.

SICK Cells Advocacy in the ER Toolkit includes 
resources and strategies to improve care for 
patients with SCD in the emergency room (ER).

https://www.cdc.gov/ncbddd/hemophilia/communitycounts/data-community-counts.html
https://www.hemophilia.org/sites/default/files/document/files/insurance_toolkit_2019.pdf
https://www.hemophilia.org/sites/default/files/document/files/insurance_toolkit_2019.pdf
https://sickcells.org/wp-content/uploads/2022/06/Advocacy-in-the-ER-Toolkit-2022.pdf
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rates are 40% lower for HTC patients than in those 
who are not seen at an HTC, even though more 
severely affected patients are more likely to be seen 
in HTCs.9 

While patients with hemophilia benefit from the 
expertise and coordinated care provided by HTCs, 
there are far fewer SCD and thalassemia treatment 
centers in the US. Additionally, the improvement 
in life expectancy for both inherited hemoglobin 
disorders underscore the need to better support 
transitions of care between pediatric and adult care 
providers. Patients with SCD commonly receive care 
from generalists, emergency room providers, and 
hospitalists, who may be less equipped to help them 
manage their disease. Patient and clinician panelists 
described the situation as not having enough doctors 
and other medical providers who are adequately 
trained in the management of SCD and β thal, 
particularly for adults. All panelists appreciated the 

value of centers of excellence, such as HTCs, and the 
challenges for patients based on geographic location 
or limited accessibility to experienced health care 
providers.

“In sickle cell, existing therapies 
require lifelong administration, 
do not eliminate vaso-occlusive 

complications, and may be 
challenging for some individuals 

to take. Transfusions carry several 
risks and burdens and often cannot 

be continued indefinitely.”  
– Hematologist

The high cost of treating inherited blood disorders 
is greatly impacted by the use of specialty drugs 
to manage and treat the conditions. In hemophilia, 
the average annual cost of medication to treat 
one patient in 2015 was estimated to be over 

Figure 2. Payer Utilization Management Hemophilia A11
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$270,000.10 This amount can increase significantly 
depending on disease severity, comorbidities, and 
whether inhibitors are present, leading to an annual 
cost exceeding $1 million dollars. The total cost 
of care can increase significantly when patients 
with inherited blood disorders are mismanaged, 
which may result in avoidable use of services and 
treatments, including emergency room visits and 
hospitalizations. This can happen when patients 
are treated by health care professionals lacking 
the training or expertise to effectively manage 
the disorder. To help reduce waste and minimize 
health care costs, communication and coordination 
between the health care team and the patient, and 
between payer and providers, is essential. 

The clinician panelists outlined how various 
therapeutic treatment options for the different 
inheritable blood disorders have complementary 
clinical value and stressed the importance for payers 
not to compare the treatment interventions in a 
step therapy mindset, but instead based on shared 
decision making between the provider and patient. 
A recent review of market access for hemophilia A 
treatments shows for about 84% of the covered lives, 
payer pharmacy benefit formularies do not require 
step therapy and 52% do not have prior authorization 
[Figure 2].11 However, one panelist commented that 
the therapeutic class will likely be managed more 

tightly as more long-acting factor products and gene 
therapies are approved. 

Looking to the Future:  
Emerging Treatments
The growing advances in the understanding 
of inherited blood disorders have revealed 
opportunities for new drug and gene therapies 
(Table 1). A plethora of agents have been tested and 
are now undergoing pre-clinical and clinical trials. 
However, given the monogenetic basis of these 
inherited blood disorders, gene therapy approaches 
have long been envisioned as the best option for 
long-term cures. Measurement of efficacy can be 
supported with accessible lab and clinical endpoints 
(e.g., clotting factor level and annual bleed rate). 
In hemophilia, only a modest sustained increase 
in factor level is needed to have a dramatic clinical 
benefit to patients.

The advent of multiple therapies with million-dollar 
price tags raised concerns with the payer panelists 
around how best to evaluate evidence, provide 
access, and manage outcomes for these therapies 
in an environment of limited health care resources. 
Additionally, several panelists expressed concern not 
with the advancements in treatment for inheritable 
blood disorders, but around the larger issue of 
unsustainability of current health care financing 

Hemophilia Sickle Cell Disease Beta Thalassemia 

Anti-tissue factor pathway inhibitor 
(TFPI)

Cellular therapy

Factor alternatives

Factor half-life extension

Gene therapy

Modified inhibitors of activated protein 
C (APC)

Reducing antithrombin

Blocking sickle RBC or neutrophil 
interactions with the vasculature

Decreasing inflammation or oxidative 
stress

Gene therapy

Increasing fetal hemoglobin

Reducing hemolysis

Reducing sickle hemoglobin 
polymerization

Activin type IIA receptor fusion 
proteins

Demethylating agents

Gene editing

Gene therapy

Histone deacetylase (HDAC) inhibitors

Immunomodulating agents

Increasing fetal hemoglobin

Jak2 inhibitors

Short-chain fatty acid derivatives

Table 1. Select Genetic and Pharmacologic Approaches for Inherited Blood Disorders
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due to the over 250 new drugs that are expected to 
launch within the next five years and contribute over 
$100 billion in new spending.12 These new products 
include a significant proportion of rare disease 
treatments, including 50+ new gene therapies 
expected to be launched globally by 2026.12 In 
November 2022, the US FDA approved the first gene 
therapy for the hemophilia B — a one-time treatment 
that costs $3.5 million.13

All payers have some level of concern related to the 
financial risk and impact of new treatments. Among 
the major concerns identified by the payer panelists 
is the need for appropriate balance between the 
urgency to respond to unmet patient needs with 
the uncertainty of new therapies; concerns around 
the lack of robust clinical data; uncertainty around 
financial impact; value determination; affordability; 
and variation in approaches to coverage that 
could affect patient access. The panelists also 
acknowledged that policy, regulations, and business 
operations will need to evolve to enable access to 
emerging therapies. 

“We’ve got to do a better job of 
connecting the medical and 

pharmacy benefits and look at 
the total cost of care.”  

– IDN

Setting the broader challenges with funding all new 
rare disease therapies aside, the panelists were 
reconciled by the number of estimated hemophilia 
A patients who would likely be initially eligible 
for gene therapy based on clinical trial inclusion/
exclusion criteria (Figure 3). Payers shared that 
this kind of analysis was valuable for health plan 
actuaries to understand. Additionally, the clinician 
panelists highlighted the value of current clotting 
factor treatments in patient care and other promising 
pipeline agents in hemophilia, which may dampen 

Current and Future Management 
Considerations for Inherited  
Blood Disorders
• There is an opportunity to better understand 

baseline care before new treatments become 
available by looking at health plan treatment 
patterns and comparing them to standards of 
care and national use patterns

• Look at where patients are being treated to 
identify opportunities to direct patients to a 
center of excellence and more experienced 
physicians

• Support the use of shared decision making 
and informed consent in treatment decisions 
around gene therapy

• Develop better understanding of the patient 
journey to elucidate divergence in expected 
treatment patterns (e.g., Why do patients not 
want to take hydroxyurea?)

• Use data from clinical trials to estimate the 
probability that patients will be receiving 
gene therapy and use health technology 
assessments to better inform risk assessments

• Understand the factors influencing patient 
concerns around keeping their health care 
coverage

• Support efforts to educate clinicians on health 
disparities and standards of care in inherited 
blood disorders

• Invest in multi-stakeholder conversations 
to address the challenges in the health care 
system around data and financing for high-
cost therapies
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the enthusiasm for gene therapy in this population of 
patients. 

Conversely, the enthusiasm for gene therapies 
in patients with SCD was estimated to be much 
greater given their current unmet needs, lack of 
disease modifying treatments, and the early clinical 
trial results for gene therapies on vaso-occlusive 
events (VOEs).14,15 However, at present, the gene 
therapies under investigation for SCD utilize an 
autologous transplantation of hematopoietic 
stem and progenitor cells, which requires that the 
patient has sufficient organ function to undergo the 
chemotherapy preparation required (Figure 4) and 
have access to a qualified transplant center.16 In the 
clinical trials patients were also required to have had 
significant SCD-related complications to be eligible.15 
Patients with SCD have reported that they fear being 
too old and having too much organ damage to be 
candidates for gene therapy.2 These factors are 
anticipated to lower the number of patients with SCD 
who receive gene therapy, if they gain approval. 

“Although the number of patients 
who’ll likely receive gene therapy 

is low, it’s unclear how small 
employers, state Medicaid, and the 

health system will absorb such 
large costs all at once. Will there 
be economies of scale with gene 

therapies?”  
– Employer

In August 2022, the FDA approved the first cell-
based gene therapy for the treatment of adult and 
pediatric patients with β thal who require regular 
red blood cell transfusions.17 The gene therapy 
treatment process is an autologous transplantation 
of hematopoietic stem cells that takes place over the 
course of several months at a qualified treatment 
center with expertise in stem cell transplantation.18 
The patient must receive chemotherapy to prepare 
the bone marrow to receive the gene-modified cells 
and to produce new red cells with normal β-globin/
hemoglobin. Patients with β thal report that they will 

Figure 3. Hemophilia A Gene Therapy Estimated Eligibility
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carefully weigh costs, insurance coverage, duration of 
clinical benefit, and risks of choosing gene therapy.3

New potentially curative therapies for inherited 
blood disorders bring the promise of considerable 
lifetime benefit, but the payer panelists reiterated 
their concerns around access and the substantial 
uncertainty regarding longer-term safety and the 
durability of benefits. 

Complexity of US Insurance Market
A major consideration in drug coverage is the benefit 
design, which determines categories of covered 
benefits and the level of cost sharing for members of 
an insurance plan.19 Most elements of cost sharing for 
drug coverage are determined by statute for patients 
in Medicaid, Medicare, and state health exchanges. 
However, in the commercial market, cost sharing 
is largely determined by employers and other plan 
sponsors, often working in conjunction with health 
benefit design consultants. Large employers are a 
primary source of private coverage in the US, so they 

are important stakeholders in ensuring access to 
high-cost therapies.

US employers have tried for decades to manage 
the costs for their employees’ health insurance 
benefits, and they frequently review and modify 
benefits to incorporate new options or adapt to new 
circumstances. Self-funded employers, who pay their 
employees’ health care claims directly rather than 
purchasing insurance through health plans, have 
a significant influence on policies that impact the 
management of inherited blood disorders. Sixty-
five percent of covered workers in the US were in a 
self-funded health plan in 2022 and 35% of covered 
workers in small firms were in a level-funded plan 
that incorporates stoploss insurance.20 Additionally, 
72% of self-funded groups reported having stoploss 
insurance.

In the past, employers have been able to effectively 
manage drug cost trends using various benefit 
coverage approaches. With the increasing number of 
biologic and specialty pharmacy medications being 

Figure 4. Autologous Transplantation of Hematopoietic Stem Cells16

Gene Therapy

Rivella. Haematologica. 2015;100:418.
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developed, the expert employer panelists expressed 
concern about the ability to offer robust medical 
and/or pharmacy benefits to their employees in 
the future. They also described growing interest 
in benefit exclusions for cell and gene therapies. 
Similarly, the Kaiser Family Foundation annual survey 
found that 17% of large firms with coverage for 
prescription drugs said that they or their Pharmacy 
Benefit Manager (PBM) made changes over the past 
two years to the formulary to delay the coverage 
of new high-cost drug therapies until they are 
proven effective.20 The expert payer panelists in this 
forum validated this formulary trend and described 
efforts by their organizations to counter broker and 
consultant recommendations and educate employers 
on the value of providing access to innovative 
specialty medications for their employees. They 
also welcomed a new federal law requiring brokers 
and consultants to disclose whether they receive 
commissions from the companies they recommend 
to self-funded employers, which may help to identify 
conflicts of interest that may contribute to higher 
prices.21

“Specialty drugs for rare diseases cost 
hundreds of thousands of dollars a 

year. All it takes is one employee with 
a rare disease to significantly impact 

the employer’s total health care spend.” 
– Employer

All panelists acknowledged the growing influence 
and value of health technology assessments on 
payer decision making. Payers and employers are 
evaluating different financing solutions for high-
cost therapies, such as reinsurance or an orphan 
reinsurer and benefit manager (a combination of risk 
pooling and management support of actuarial risk 
and executional challenges, including contracting, 
reimbursement, and care coordination).22

One outstanding challenge the panelists discussed 
was patient switching between payer types over 
time, which results in financial disconnects between 
initial and downstream payers with front-loaded 
costs and back-loaded benefits.23 The payer experts 
expressed that current short-term financing 
solutions for high-cost therapies are unsustainable, 
and that other approaches may be needed to 
address disconnects between current incentives 
and desirable outcomes. A three-phase approach 
was suggested where mechanisms to align costs and 
benefits over time would help to finance up-front 
therapy costs and share therapy costs and benefits 
across different payers. In addition, participants 
acknowledged that more widespread changes may 
require policy reforms. 

Short-term: Warranty, annuity, stop loss, 
premium increases, larger deductibles, and 
benefit exclusions

Mid-term: National catastrophic insurance - 
where prices can be negotiated at the  
national level

Long-term: A version of a single payer 
specifically for high-cost therapies, or 
cooperative - where employers could work with 
Medicare/Medicaid to negotiate drug prices

Several alternative financing options in the short 
term have been proposed, incorporating some form 
of cost amortizing to address the challenges of high 
up-front costs. These include manufacturer–payer 
financing mechanisms; changes in accounting 
rules and/or insurance regulations to allow payers 
to amortize some costs over longer time periods; 
monthly annuity payments or manufacturer service 
fees linked to clinical milestones and/or continued 
efficacy, rather than single up-front or per-dosage 
charges; or consumer credit or debit programs.23

At the core of these proposed funding models is 
data, and the payer panelists expressed concerns 
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with accessing the necessary data around treatment 
efficacy, outcomes over time, and regarding patient 
mobility. One proposed solution outlined the 
opportunity to develop a payer of record construct 
where the first payer would retain access to the 
information needed to adjudicate a value-based 
contract over time. 

Any clinically effective treatment that addresses 
important health outcomes is likely to be considered 
valuable by patients and clinicians. However, even 
highly effective treatments can be unaffordable to 
the health system if the cost is out of proportion 
with the clinical benefits.24 Even for treatments 
that demonstrate long-term value through a cost-
effectiveness analysis, the short-term costs may 
create substantial budget impact leading payers 
to limit access or leading to prohibitive patient 
cost-sharing based on common benefit designs. 
These forces are not unique to inherited blood 
disorders, as drugs with prices that exceed their 
added benefit impact the care of patients across all 
health conditions.24 Payer panelists expressed the 
need for drug prices to be explicitly linked to their 
cost-effectiveness to maintain affordability for both 
payers and patients. 

“The current methodology for 
pricing and paying for newly 

introduced gene and cell 
therapies, including the drugs 
used to treat inherited blood 

disorders, is not sustainable and 
could lead to a deficit for the 

healthcare system as a whole..”  
– Health plan

Market Expectations 
In addressing the high up-front costs for innovative 
treatments for inherited blood disorders payers are 
looking for cost offsets in other parts of the health 
care system (e.g., medical versus pharmacy spend) 

and looking to see significant improvements in a 
patient’s daily quality of life and life expectancy. 
Payer panelists described a reasonable price as one 
based on cost-effectiveness, not on “what the market 
will bear” pricing, which is based in mass-marketing 
strategies. Instead, payers suggest pharmaceutical 
companies focus on what the ideal customers are 
willing (and able) to pay and to understand that 
value-based agreements can be based on outcomes 
outside of data available in paid claims.

Payers also called for providers to participate more 
in conversation with payers on clinically appropriate 
care for patients, and to help other providers 
understand the importance of multi-stakeholder 
discussions to address these issues. Payers felt 
that patient advocacy organizations have a role 
in engaging pharmaceutical companies on setting 
reasonable drug prices, getting involved with 
health technology assessments, and in educating 
patients on insurance rights. Payers also see 
benefits in establishing greater communication and 
collaboration with patient advocacy groups. 

For their part, both providers and patient advocates 
would like payers and employers to actively consider 
when step therapy programs do not make clinical 
sense and for treatment decisions to be based 
in principles of shared decision-making and in 
recognition of the expertise of clinician specialists 
and sub-specialists. 

Finally, all health care stakeholders need to engage in 
addressing health disparities across inherited blood 
disorders. Access to affordable and high-quality care 
varies greatly among different patient groups. These 
disparities are the most prominent in SCD, where 
structural racism, implicit or otherwise, presents 
devastating obstacles to care in what is already a 
debilitating and lethal disease.25 Patient and clinician 
panelists highlighted the lack of investment in 
research, surveillance, and comprehensive treatment 
centers for SCD, which is out of step with societal 
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investment in managing other inherited diseases. 
Racial bias in the prescription of pain medications 
has been well documented, and patients with SCD 
often describe humiliating experiences in emergency 
rooms where they are treated with suspicion or 
denied treatment for pain. In response, Centers for 
Medicare and Medicaid Services has issued a policy 
to recommend that Medicare beneficiaries with 
SCD be exempt from opioid safety restrictions.26 All 
panelists expressed concern that care for patients 
with SCD will not improve if provider awareness and 
attitudes do not also change. 

“People with sickle cell disease have 
endured unnecessary hardship. 

They have fewer medications and 
therapies than many other diseases 

and have received much less 
attention and funding. We need new 

and better options for people with 
sickle cell disease.”  

– Hematologist

Summary
Patients with hemophilia, SCD, or β thal are likely 
to see near-term significant changes in treatment 
options, including the possibility for partial or 
complete cures with gene therapies. Important 
considerations for payers and employers will center 
around ensuring that potentially curative therapies 
are affordable, accessible, and will provide significant 
offsets to the initial financial investment as well as 
improve each patient’s quality of life. Collaborative 
thinking, flexible financing, and evidence-based 
formulary solutions will be needed to ensure 
appropriate access to treatments and to address 
the unsustainable financial burden on the health 
care system. There is high value in multi-stakeholder 
conversations that address real challenges and issues 
in our health care system. Payers will benefit from 
engaging clinical experts and patient representatives 

in considering how to establish coverage when there 
are gaps in available evidence. Novel treatments for 
inherited blood disorders may reduce important 
health disparities that exist across racial and socio-
economic groups, but the need remains for more 
education and awareness of the fundamental care 
concepts for inherited blood disorders among payers 
and clinicians, even among some hematologists.
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HEMOPHILIA 

 
 

 

 

 

 
 

Hemophilia is a genetic disorder preventing blood from 
clotting properly due to missing or deficient clotting factor. 

MOST COMMON SYMPTOMS* OF HEMOPHILIA ARE: 

Bleeding into 
joints 

Prolonged 
bleeding from 
cuts or injuries 

Nosebleeds 

*Symptoms vary depending on disease severity

Bruising 

Severe, 60%

Moderate, 
15%

Mild, 25%

30,000-33,000 Males are Living with 
Hemophilia in the US

Soucie JM, Miller CH, Dupervil B, Le B, Buckner TW.  Haemophilia. 2020; 26(3):487-493; Fast Facts. National Hemophilia Foundation website. https://www.hemophilia.org/bleeding-disorders-a-z/overview/fast-facts; MASAC 
recommendations. National Hemophilia, Foundation website. https:// www.hemophilia.org/researchers-Healthcare-Providers/Medical-and-Scientific-Advisory-Council-MASAC/MASAC-Recommendations; Pai M, Key NS, 
Skinner M, et al. Haemophilia. 2016;22 (Suppl 3):6-16; Valentino LA, Raker JR, Butler R, et al. J Blood Med. 2021 Oct 21; 12:897-911; Witmer C, Young G. Ther Adv Hematol. 2013; 4(1):59-72. 

HEMOPHILIA A HEMOPHILIA B 
Factor VII I  deficiency Factor IX defic iency 

1969 

Plasma-
derived 
clotting 
factors 

1990 

Recombinant 
clotting 
factors 

2014 

Extended 
half-life 
clotting 
factors 

2017 

Non-
factor 

therapies 

EVOLUTION OF TREATMENT IN HEMOPHILIA 

BLEEDING SEVERITY AND FREQUENCY DEPEND ON 
FACTOR LEVEL 

CLINICAL SEVERITY IS DETERMINED BY PHENOTYPE  
 

Moderate 
(1-5%) 

Bleed after 
minor injury, 
surgery 

May have 
occasional, 
spontaneous 
bleeding 

Severe 
(<1%) 

Frequent, 
spontaneous 
bleeding 

Diagnosis 
made in 
early 
childhood 

Mild (>5%) 

Bleed only 
after major 
injury, 
trauma, or 
surgery 

May not be 
diagnosed 
until 
adulthood 

Factor  
Level 

Clinical 
Presentation 

Spontaneous joint bleeding leading to debilitating arthropathy over time is 
a major cause of morbidity in patients with hemophilia. Microbleeds also 
contribute to morbidity. 

STANDARD OF CARE FOR HEMOPHILIA 

Prophylaxis for those with severe bleeding phenotype 

Pharmacokinetic tailored dosing regimens for prophylaxis, with a 
goal of zero bleeds 

Adjust treatment regimen for different life stages and/or activity 
levels 

Pursuant to published guidelines, recommendations, and 
consensus statements, people with hemophilia should be 
followed by a federally recognized hemophilia treatment center 

Inhibitors are an important health issue that result in 
increased morbidity and mortality and substantially 
increased financial burden for people with hemophilia. 
Inhibitors make it more difficult to stop a bleeding episode 
because they prevent replacement factor from working. All 
people with hemophilia are at risk of developing inhibitors 
and the number of times one has used clotting factor 
increases the risk of inhibitor development. 

FACTOR INHIBITORS 

DRIVERS FOR NEW DRUG DEVELOPMENT IN HEMOPHILIA

Current treatments 
require repeated 
injections over a lifetime 

The goal of zero bleeds 
has not been achieved 

Sustained normal 
hemostasis not provided 
by current treatments 

Gene therapies may not 
be a clinical option for all 
patients 
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SICKLE CELL DISEASE 

 
 
 

 

 

 

 

 

 

 

Black, 90%

Hispanic, 
10%

Approximately 100,000 People are Living 
with Sickle Cell Disease in the US

Sickle Cell Disease (SCD) is an autosomal recessive hemolytic 
anemia that occurs due to a single point mutation in the beta 
globin gene. It occurs more often among people from parts 
of the world where malaria is or was common. It is believed 
that people who carry the sickle cell trait are less likely to 
have severe forms of malaria. 

People who inherit one sickle cell 
gene and one normal gene have 
sickle cell trait (SCT). People with 
SCT usually do not have any of 
the symptoms of SCD, but they 
can pass the trait on to their 
children. 

Sickle Cell Disease Centers for Disease Control and Prevention.  Reviewed December 14, 2020. 
https://www.cdc.gov/ncbddd/sicklecell/traits.html; Thein MS, Igbineweka NE, Thein SL. Pathology. 2017 
49(1):1-9; Kato G, Piel F, Reid C, et al. Nat Rev Dis Primers.2018; 4(1):18010; Lanzkron S, Carroll CP, 
Haywood C. Am J Hematol. 2010;85(10):797-799; Crizanlizumab, Voxelotor, and L-Glutamine for Sickle Cell 
Disease: Effectiveness and Value. Updated February 9, 2021. Accessed October 2022. https://icer.org/wp-
content/uploads/2021/02/ICER_SCD_Evidence-Report_031220-FOR-PUBLICATION.pdf; Telen MJ.  Blood. 
2016;127(7):810-819; Darbari DS, Wang Z, Kwak M, et al. PLoS One. 2013; 8(11): e79923 

LIFE EXPECTANCY 

Life expectancy for individuals with SCD has improved 
significantly over the decades, but the average life span for 
individuals with SCD is approximately 48 years of age.  

SCD IS A MULTI-SYSTEM DISEASE 

DRIVERS FOR NEW DRUG DEVELOPMENT IN SCD 

Clinical manifestations derive from at least three different 
pathophysiologic mechanisms:  

The loss of deformability of the red blood cell (RBC) 
leading to vascular obstruction and ischemia. 
A shortened RBC lifespan leading to intravascular and 
extravascular hemolysis. 
A sticky RBC surface increasing adherence to the vascular 
endothelium which results in vascular obstruction and 
contributes to vascular proliferative lesions.  

Lack of effective disease modifying treatments 

Lack of centers of excellence across the US for adults 

Transitions from pediatric to adult care 

Discrimination, uninformed clinicians, and stigma around the 
need for chronic pain management 

Disruption of family and social activities, missed school and/or 
work 

SIGNIFICANT CHALLENGES REMAING IN SCD CARE 

Monogenic disorder caused by variation in a single gene 

Lack of effective disease modifying treatments 

Recurrent VOCs continue to be associated with disease severity 
and mortality 

Younger age of death among individuals with high rates of VOCs 

Recurrent acute pain crisis, or vaso-occlusive crisis (VOC) is 
considered the clinical hallmark of SCD and is associated with 
increased emergency department visits and hospitalizations. 

ANEMIA 
Sickling causes RBC to die 
early, resulting in anemia.  

STROKE 
Sickled cells can block 
blood flow to the brain and 
cause a stroke.  

PAIN 
Sickled cells block blood 
flow through small blood 
vessels, causing chronic or 
episodic pain that can be 
sudden, severe, and last 
for a varied length of time.  

VENOUS 
THROMBOEMBOLISM 
Sickled cells can increase the risk 
of developing blood clots in the 
deep veins.  

ACUTE CHEST 
SYNDROME 

Blocked blood flow to the 
lungs can cause acute chest 

syndrome.  

KIDNEY DISEASE 
Sickling of RBCs in the 

small blood vessels can 
cause a variety of 

kidney complications.  
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BETA THALASSEMIA 

 

 

 

Italian

Mediterranean

Middle Eastern

African

Southern 
Asian

An Estimated 2,000 People are Living with 
Beta Thalassemia in the US from Various 

Ethnic Backgrounds

Beta thalassemia is an inherited blood disorder caused by mutations in 
the hemoglobin beta gene and characterized by reduced levels of 
functional hemoglobin. 

NON-TRANSFUSION DEPENDENT  TRANSFUSION DEPENDENT  

CURRENT MANAGEMENT 

L i fe- long transfusions  

I ron chelat ion 

Monitor ing of 
compl icat ions re lated to 
i ron over load 

Managing compl icat ions:  
cardiac  and endocr ine 

Stem cell  transplantat ion 

Per iodic transfusions 

I ron chelat ion 

Monitor ing of complicat ions 
of  disease and related to i ron 
over load 

Hydroxyurea,  dec i tabine,  
butyrate 

Stem cell  transplantat ion 

Lack of effective disease modifying treatments 
and curative options for those without 
matched sibling donors 

Number of clinicians knowledgeable in the 
adult care and treatment of the condition 
remains low despite increase in number of 
patients living into adulthood  

Time for blood transfusions 

Preventing iron overload and its complications 

Reducing bone disease 

Improving quality of life 

SIGNIFICANT CHALLENGES REMAINING IN 
THE MANAGEMENT OF BETA 

THALASSEMIA 

The FDA approved the first cell-based gene 
therapy to treat adult and pediatric patients with 
beta-thalassemia who require regular blood 
transfusions in August 2022. 

RECENT CLINICAL ADVANCEMENTS 

DRIVERS FOR NEW DRUG 
DEVELOPMENT IN BETA THALASSEMIA 

The characteristic finding of beta thalassemia is anemia, which is caused 
because red blood cells are abnormally small (microcytic), are not produced at 
the normal amounts, and do not contain enough functional hemoglobin. 

MOST COMMON SYMPTOMS OF BETA THALASSEMIA ARE: 

Dizziness Weakness Fatigue Bone abnormalities 

THALASSEMIA TREATMENT CENTERS 

Healthcare Provider Resource Toolkit. Centers for Disease Control and Prevention. Reviewed September 8, 2022. Accessed October 2022. https://www.cdc.gov/ncbddd/thalassemia/healthcare-provider-resource-toolkit.html; 
Beaudoin F, Richardson M, Synnott PG, et al. Betibeglogene Autotemcel for Beta Thalassemia: Effectiveness and Value. July 19, 2022. Accessed October 2022. https://icer.org/wp-content/uploads/2021/11/ICER_Beta-
Thalassemia_Final-Report_071922.pdf;  Modell B., et al. Clinical Haematology 15 [2002]: 329–368; Cappellini MD, Farmakis D, Porter J, Taher A (eds.). 2021 Guidelines for the Management of Transfusion Dependent 
Thalassaemia (TDT). Accessed October 2022. https://www.thalassemia.org/wp-content/uploads/2021/06/TIF-2021-Guidelines-for-Mgmt-of-TDT.pdf; FDA approves first cell-based gene therapy to treat adult and pediatric 
patients with beta-thalassemia who require regular blood transfusions. FDA News Release. August 17, 2022. Accessed October 2022.  https://www.fda.gov/news-events/press-announcements/fda-approves-first-cell-based-
gene-therapy-treat-adult-and-pediatric-patients-beta-thalassemia-who#:~:text=Today%2C%20the%20U.S.%20Food%20and,regular%20red%20blood%20cell%20transfusions.  

Outcomes are far better for patients whose care is coordinated by 
thalassemia centers. 

An annual comprehensive assessment at a thalassemia center is 
recommended. 

Thalassemia Treatment Centers utilize a team of thalassemia experts 
working closely together. This team includes a hematologist, a nurse 
specialist, a hepatologist, a cardiologist, an endocrinologist, a 
psychologist, a genetics counselor, a social worker, and a dietitian. A 
center includes linkage to a thalassemia-oriented bone marrow transplant 
and fertility service. Within the center, specialty laboratory support 
includes diagnostic imaging, a hemoglobinopathy reference laboratory, 
and a clinical research center. 

Monogenic disorder caused by variation in a 
single gene 

Lack of effective disease modifying treatments 
and curative options for those without matched 
sibling donors for stem cell transplant 

Life expectancy lags behind population norms even with improved treatments: 
from 2011 to 2021 the median age of death for a person in the US with 
transfusion dependent thalassemia was 37. 
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