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Introduction

Sickle cell disease (SCD) is a genetic condition where red blood cells develop an abnormal shape
like a sickle which affects their ability to carry oxygen effectively. This sickled shape causes the
cells to stick together, leading to blockages in blood vessels and disrupting blood flow. SCD can
lead to various symptoms, including severe pain known as pain crises or vaso-occlusive crises,
anemia, infections, and damage to organs like the spleen, liver, and kidneys. Severity of
symptoms can vary widely among individuals. Some may experience mild symptoms, while
others can have frequent crises and significant health complications.

Note: The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for
providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can
be a place where medical care is given, like a hospital, clinic, or lab. This policy informs them about when a
service may be covered.

Policy Coverage Criteria

We will review specific intravenous (IV) and injectable drugs for medical necessity for all ages.

For those age 13 and older, we also will review the site of service for medical necessity. Site of
service is defined as the location where the drug is administered, such as a hospital-based
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outpatient setting, an infusion center, a physician’s office, or at home. Click here to be directed
to the site of service review criteria.

Drugs subject to site of service review addressed in this policy are:

e Adakveo (crizanlizumab-tmca)

Site of Service Medical Necessity

Administration

Medically necessary sites IV infusion therapy of various medical or biologic agents will
of service be covered in the most appropriate, safe and cost-effective

e Physician’s office site:

e Infusion center e These are the preferred medically necessary sites of service for

e Home infusion

specified drugs.

Hospital-based outpatient | |V infusion therapy of various medical or biologic agents will
setting be covered in the most appropriate, safe and cost-effective
e Outpatient hospital IV site.

infusion department

* Hospital-based outpatient | T sjte is considered medically necessary for the first 90 days

clinical level of care for the following:

e The initial course of infusion of a pharmacologic or biologic
agent

OR

e Re-initiation of an agent after 6 months or longer following

discontinuation of therapy*

Note: *This does not include when standard dosing between infusions is 6
months or longer

This site is considered medically necessary when there is no
outpatient infusion center within 50 miles of the individual’s

home and there is no contracted home infusion agency that
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Site of Service Medical Necessity

Administration

will travel to their home, or a hospital is the only place that
offers infusions of this drug.

This site is considered medically necessary only when the
individual has a clinical condition which puts him or her at
increased risk of complications for infusions, including any
ONE of the following:

e Known cardiac condition (e.g., symptomatic cardiac arrhythmia)
or pulmonary condition (e.g., significant respiratory disease,
serious obstructive airway disease, %FVC < 40%) that may
increase the risk of an adverse reaction

e Unstable renal function which decreases the ability to respond
to fluids

o Difficult or unstable vascular access

e Acute mental status changes or cognitive conditions that
impact the safety of infusion therapy

e A known history of severe adverse drug reactions and/or
anaphylaxis to prior treatment with a related or similar drug

Hospital-based outpatient | These sites are considered not medically necessary for infusion

setting and injectable therapy services of various medical and biologic
e Outpatient hospital IV agents when the site-of-service criteria in this policy are not
infusion department met.

e Hospital-based outpatient

clinical level of care

Drug | Medical Necessity

Adakveo (crizanlizumab- Adakveo (crizanlizumab-tmca) IV is subject to review for site

tmca) IV of service administration.

Adakveo (crizanlizumab-tmca) may be considered medically
necessary for the treatment of sickle cell disease when the

following are met:
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Drug | Medical Necessity

e The individual must be 16 years of age or older

AND

e Occurrence of 1 vaso-occlusive crisis (e.g., acute chest
syndrome, hepatic sequestration, etc.) in the past 12 months

AND

e Concurrent use of or treatment failure with hydroxyurea

AND

¢ Individual is not on a planned blood transfusion therapy
program

AND

e Not used in combination with Oxbryta

AND

e Adakveo (crizanlizumab-tmca) is prescribed by or in
consultation with a hematologist

Initial approval will be for 12 months

Re-authorization criteria:

e Continued therapy will be approved for 12 months as long as
the medical necessity criteria are met and chart notes
demonstrate that the individual continues to show a positive
clinical response to therapy as documented by no increase in
the number of vaso-occlusive events in 12 months compared
to baseline.

Casgevy (exagamglogene Casgevy (exagamglogene autotemcel) may be considered

autotemcel) IV medically necessary for the treatment of sickle cell disease

when the following are met:

e The individual is 12 years or older

AND

e The individual has been diagnosed with sickle cell disease
(SCD)

AND

e The individual has experienced at least 4 sickle-cell related
events where supportive care measures were provided in the
previous 24 months
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Drug | Medical Necessity

AND
e (Casgevy (exagamglogene autotemcel) is prescribed by or in
consultation with a hematologist or transplant specialist
AND
e The individual does NOT have any of the following:
o The presence of Moyamoya disease

o Advanced liver disease defined as ONE or more of the
following:
» (Clear evidence of liver cirrhosis, active hepatitis, or
significant fibrosis
= Liver iron concentration >15 mg/g unless liver biopsy
shows no evidence of cirrhosis, active hepatitis, or
significant fibrosis
o Presence of any of the following:
* Human immunodeficiency virus type 1 or 2 infection
(HIV-1 or HIV-2)
» Hepatitis B virus (HBV) infection without either of the

following:

s Previous vaccination and negative markers of
hepatitis B

s Previous HBV exposure provided a negative for HBV
DNA

» Hepatitis C virus (HCV) infection or detectable hepatitis
C viral load in individuals positive for HCV antibody

o Any prior or current malignancy (with the exception of non-
melanoma skin cancers)

o History of receiving prior gene therapy or allogeneic
transplant

o Contraindication to the use of plerixafor, busulfan, or any
other medicinal products required during myeloablative
conditioning, including hypersensitivity to the active
substances or to any of the excipients

Endari (L-glutamine) oral Endari (L-glutamine) may be considered medically necessary to
reduce acute complications of sickle cell disease when the
following are met:

00
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Drug | Medical Necessity

e The individual must be 5 years of age or older

AND

e Occurrence of 1 vaso-occlusive crisis (e.g., acute chest
syndrome, hepatic sequestration, etc.) in the past 12 months

AND

e Concurrent use of or treatment failure with hydroxyurea

AND

e Endari (L-glutamine) is prescribed by or in consultation with a
hematologist

AND

e The daily dose of Endari (L-glutamine) is <30 grams per day
(taken twice daily)

Initial approval will be for 12 months.

Re-authorization criteria:

e Continued therapy will be approved for 12 months as long as
the medical necessity criteria are met and chart notes
demonstrate that the individual continues to show a positive
clinical response to therapy as documented by no increase in
the number of vaso-occlusive events in 12 months compared
to baseline.

Lyfgenia (lovotibeglogene | Lyfgenia (lovotibeglogene autotemcel) may be considered
autotemcel) IV medically necessary for the treatment of sickle cell disease
when the following are met:

e The individual is between 12 years and 50 years of age
AND

e The individual has been diagnosed with sickle cell disease
(SCD)

AND

e The individual has experienced at least 4 sickle-cell related
events where supportive care measures were provided in the
previous 24 months

AND
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Drug | Medical Necessity

e The individual has a Karnofsky performance status of >60 for
adults (=16 years of age) or a Lansky performance status of
>60 for adolescents (<16 years of age)

AND

e The individual has tried and failed or had an intolerance to
hydroxyurea

AND

e Lyfgenia (lovotibeglogene autotemcel) is prescribed by or in
consultation with a hematologist or transplant specialist

AND

e The individual does NOT have any of the following:

o An absolute neutrophil count of <1,000/uL (<500/uL for

subjects on hydroxyurea treatment) or a platelet count
<100,000/pL
o Severe cerebral vasculopathy, defined as ONE or more of
the following:
» Any history of overt ischemic or hemorrhagic stroke
= >50% stenosis or occlusion in the circle of Willis
» The presence of Moyamoya disease
o Advanced liver disease defined as ONE or more of the
following:
= (lear evidence of liver cirrhosis, active hepatitis, or
significant fibrosis
» Liver iron concentration >15 mg/g unless liver biopsy
shows no evidence of cirrhosis, active hepatitis, or
significant fibrosis
o Evidence of chronic kidney disease
o History of iron overload with cardiac T2*-weighted
magnetic resonance imaging measurement of myocardial
iron of less than 10 msec
o Clinically significant pulmonary hypertension at baseline
o Unable to receive red blood cell transfusions
o Presence of genetic mutations that result in the inactivation
of 2 or more a-globin genes

o Presence of any of the following:
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Drug | Medical Necessity

* Human immunodeficiency virus type 1 or 2 infection
(HIV-1 or HIV-2)
» Hepatitis B virus (HBV) infection without either of the

following:

s Previous vaccination and negative markers of
hepatitis B

s Previous HBV exposure provided a negative for HBV
DNA

» Hepatitis C virus (HCV) infection or detectable hepatitis
C viral load in individuals positive for HCV antibody

o Any prior or current malignancy (with the exception of non-
melanoma skin cancers)

o Any immediate family member (i.e., parent or siblings) with
a known or suspected Familial Cancer Syndrome (including
but not limited to hereditary breast and ovarian cancer
syndrome, hereditary nonpolyposis colorectal cancer
syndrome, and familial adenomatous polyposis)

o Any prior or current immunodeficiency disorder

o History of receiving prior gene therapy or allogeneic
transplant

o Any contraindication to the use of plerixafor, busulfan, or
any other medicinal products required during
myeloablative conditioning, including hypersensitivity to
the active substances or to any of the excipients

Oxbryta (voxelotor) oral Oxbryta (voxelotor) may be considered medically necessary for
the treatment of sickle cell disease when the following are

met:

e The individual must be 4 years of age or older

AND

e Occurrence of 1 vaso-occlusive event in 12 months

AND

e Baseline hemoglobin <10.5 g/dL

AND

e Serum ferritin is 225 ng/mL
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Drug | Medical Necessity

AND
e Have not received blood transfusion therapy within the prior six

weeks
AND
¢ Individual is not on a planned blood transfusion therapy
program
AND
e Not used in combination with Adakveo (crizanlizumab-tmca)
AND

e Oxbryta (voxelotor) is prescribed by or in consultation with a
hematologist

Initial approval will be for 12 months.

Re-authorization criteria:

e Continued therapy will be approved for 12 months as long as
the medical necessity criteria are met and chart notes
demonstrate that the individual continues to show a positive
clinical response to therapy as documented by an increase in

hemoglobin level of at least 1 g/dL from baseline.

Drug ‘ Investigational

Adakveo (crizanlizumab- All other uses of Adakveo (crizanlizumab-tmca), Endari (L-
tmca), glutamine), and Oxbryta (voxelotor) for conditions not
Endari (L-glutamine), outlined in this policy are considered investigational.

Oxbryta (voxelotor)

Casgevy (exagamglogene All other uses of Casgevy (exagamglogene autotemcel) and
autotemcel), Lyfgenia (lovotibeglogene autotemcel) for conditions not
Lyfgenia (lovotibeglogene | outlined in this policy are considered investigational.
autotemcel)
Repeat treatment of Casgevy (exagamglogene autotemcel) or
Lyfgenia (lovotibeglogene autotemcel) is considered
investigational.
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Length of Approval

Approval ‘ Criteria
Initial authorization Adakveo (crizanlizumab-tmca) may be approved for up to 12
months.

Casgevy (exagamglogene autotemcel) or Lyfgenia
(lovotibeglogene autotemcel) may be approved as a one-time
infusion.

Endari (L-glutamine) and Oxbryta (voxelotor) may be approved
for up to 12 months.

Re-authorization criteria Future re-authorization of Adakveo (crizanlizumab-tmca),
Endari (L-glutamine), and Oxbryta (voxelotor) may be
approved for up to 12 months as long as the drug-specific
coverage criteria are met and chart notes demonstrate that the
individual continues to show a positive clinical response to
therapy.

Repeat treatment of Casgevy (exagamglogene autotemcel) or
Lyfgenia (lovotibeglogene autotemcel) is considered
investigational.

Documentation Requirements

The individual’s medical records submitted for review for all conditions should document

that medical necessity criteria are met. The record should include the following:

e Office visit notes that contain the diagnosis, relevant history, physical evaluation, and
medication history

‘ Description
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JO791 Injection, crizanlizumab-tmca, (Adakveo) 5 mg

J3394 Injection, lovotibeglogene autotemcel, per treatment (Lyfgenia) (new code
effective 7/1/2024)

J3590 Unclassified biologics (used to report Casgevy)

Note: CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). HCPCS
codes, descriptions and materials are copyrighted by Centers for Medicare Services (CMS).

Consideration of Age

Age limits specified in this policy are determined according to the U.S. Food and Drug
Administration (FDA)-approved indications, where applicable.

For site of service for medical necessity the age described in this policy is 13 years of age or
older. Site of service is defined as the location where the drug is administered, such as a
hospital-based outpatient setting, an infusion center, a physician’s office, or at home. The age
criterion for site of service for medical necessity is based on the following: Pediatric individuals
are not small adults. Pediatric individuals differ physiologically, developmentally, cognitively, and
emotionally from adult individuals, and vary by age groups from infancy to teen. Children often
require smaller doses than adults, lower infusion rates, appropriately sized equipment, the right
venipuncture site determined by therapy and age, and behavioral management during
administration of care. Specialty infusion training is therefore necessary for pediatric IV
insertions and therapy. Due to pediatrics unique physiology and psychology, site of service
review is limited to individuals above the age of 13.

The ages listed in the policy statements are based on FDA labeling for each drug:

e Adakveo: The safety of Adakveo has not been established in individuals younger than 16
years of age.

e Casgevy: The safety of Casgevy has not been established in individuals younger than 12
years of age.
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e Endari: The safety of Endari has not been established in individuals younger than 5 years of
age.

e Lyfgenia: The safety of Lyfgenia has not been established in individuals younger than 12
years of age and individuals older than 50 years of age.

e Oxbryta: The safety of Oxbryta has not been established in individuals younger than 4 years
of age.

Benefit Application

Pharmacy Benefit

Endari (L-glutamine) and Oxbryta (voxelotor) are managed through the pharmacy benefit.

Medical Benefit

Adakveo (crizanlizumab-tmca), Casgevy (exagamglogene autotemcel), and Lyfgenia
(lovotibeglogene autotemcel) are managed through the medical benefit.

Evidence Review

Background on Sickle Cell Disease

Sickle cell disease (SCD) is an inherited blood disorder that affects hemoglobin, the molecule in
red blood cells that delivers oxygen to cells throughout the body. People with this disorder have
atypical hemoglobin molecules called hemoglobin S, which can distort red blood cells into a
sickle, or crescent, shape. The hallmark of SCD is the sickling of red blood cells, which can
become rigid and sticky, leading to blockages in blood flow, acute pain crises or vaso-occlusive
crises (VOCs), and potential damage to organs and tissues as individuals age. This sickling
occurs because the abnormal hemoglobin S polymerizes under low oxygen conditions. SCD is

00
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most commonly seen in individuals of African, Mediterranean, Middle Eastern, and Indian
descent. The most severe form of the disease, sickle cell anemia, results from inheriting two
sickle cell genes, one from each parent.

Epidemiologically, SCD is a major global health concern. According to the World Health
Organization (WHO), about 5% of the world's population carries trait genes for hemoglobin
disorders, chiefly sickle cell disease and thalassemia. Approximately 300,000 babies are born
with SCD each year, predominantly in sub-Saharan Africa. In the United States, the Centers for
Disease Control and Prevention (CDC) estimates that SCD affects approximately 100,000
Americans. The disease imposes a significant health burden, particularly in areas with limited
access to comprehensive healthcare. For instance, in Africa, up to 90% of infants born with SCD
will die before reaching adulthood. In higher resource settings, the life expectancy of individuals
with SCD has improved significantly, yet the disease still results in a reduced average lifespan.

There is an unmet need in treating SCD not only because of limited treatment options but also
due to the negative impact on individual’'s quality of life and productivity. Individuals report
having to miss out on school, work and social gatherings due to frequent hospitalizations and
blood transfusions. SCD individuals face discrimination, stigma and inadequate pain
management, they are often mistreated and mislabeled as pain killer drug seekers. The
economic impact of SCD includes lost wages from missed work due to monthly transfusion, high
treatment costs, and mental health therapy.

Adakveo (crizanlizumab-tmca)

SUSTAIN is a double-blind, randomized, placebo-controlled, phase 2 trial where 198 individuals
were assigned to receive a low-dose crizanlizumab (2.5 mg/kg), high-dose crizanlizumab (5
mg/kg) or placebo over 52 weeks. Regardless of concomitant hydroxyurea use, all individuals were
included. Crizanlizumab significantly reduced the median annual rate of vaso-occlusive crises
(VOCs) by 45.3% compared to placebo (1.63 vs 2.98). The range of VOCs for both the
crizanlizumab and placebo groups ranged from 0 to 24 in each treatment arm. In a prespecified
subgroup analysis of the per-protocol population, individuals who received at least 12 of the 14
scheduled infusions of crizanlizumab experienced a 52% reduction in VOCs compared to placebo
(1.04 vs 2.18).

Serious adverse events were reported in 55 individuals, 17 in the high-dose group and 21 in the
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low-dose group. There were two serious adverse events that occurred at a greater frequency than
placebo, pyrexia and influenza. Infusion-related reactions (IRRs) occurred in 2 (3%) individuals
treated with crizanlizumab 5 mg/kg, mostly during the first and second infusions. Management
of IRRs included various treatments such as acetaminophen, NSAIDs, opioids, antihistamines,
intravenous fluids, and/or oxygen therapy. In cases of severe IRRs, discontinuation of infusion and
initiation of appropriate medical care was advised, along with consideration of permanent
discontinuation of crizanlizumab.

STAND trial, a phase 3 clinical trial, did not show a reduction in the yearly occurrence of painful
VOCs leading to a medical visit with crizanlizumab compared to placebo. This was observed in
individuals treated with crizanlizumab at both the approved 5.0 mg/kg dose and a higher 7.5
mg/kg dose. Preliminary results indicated no statistically significant difference between placebo
and the two different dosages of crizanlizumab in reducing annualized rates of VOCs leading to
a healthcare visit over the first year after randomization. The study showed that individuals
treated with crizanlizumab had on average 2.5 painful crises leading to a healthcare visit over
the first year of treatment, compared with 2.3 crises in the placebo group. The STAND study did
not indicate new safety concerns with crizanlizumab. The overall safety profile of crizanlizumab
remains consistent with the commercially available 5 mg/kg dose.

Casgevy (exagamglogene autotemcel)

The clinical trial NCT03655678, also known as CLIMB-THAL Ill, evaluated the efficacy and safety
of exa-cel (exagamglogene autotemcel) in treating transfusion-dependent 3-thalassemia (TDT).
Eligible individuals, aged 12 to 35 years with TDT and a history of significant transfusion
dependence, underwent pharmacokinetic-adjusted busulfan myeloablation followed by Casgevy
infusion. The primary endpoint was the proportion of individuals achieving a maintained
weighted average hemoglobin (Hb) >9 g/dL without red blood cell (RBC) transfusion for >12
months after Casgevy infusion, starting 60 days after their last RBC transfusion.

Results showed that 42 out of 44 individuals stopped RBC transfusions, with the median time
since the last transfusion being 9.0 months. Increases in fetal hemoglobin (HbF) and mean total
Hb levels (>9 g/dL) were achieved by Month 3, with mean total Hb levels increasing to and
maintained at >11 g/dL thereafter. The mean proportion of edited BCL11A alleles in bone
marrow CD34+ hematopoietic stem and progenitor cells (HSPCs) and peripheral blood
mononuclear cells was 74.3% and 63.4%, respectively, at Month 6, remaining stable in all
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individuals with >1 year of follow-up. The study concluded that Casgevy infusion led to the
elimination of transfusions in almost all individuals with TDT across all genotypes, with clinically
meaningful increases in HbF and total Hb levels. 16 out of 17 trail participants who had at least
12 months of follow-up were free of severe VOCs.

34.3% of individuals treated with Casgevy reported adverse events (AEs), of this 40% reported
serious adverse events (SAEs). Two individuals experienced SAEs considered related to Casgevy,
but all SAEs resolved without deaths, discontinuations, or malignancies. The safety profile was
generally consistent with that of busulfan myeloablation and autologous transplant. There was
one death attributed to SAR-CoV-2 infection and potentially related to busulfan lung injury and
one individual required therapeutic phlebotomy.

Off-Target genome editing was not observed in the edited CD34+ cells evaluated from healthy
donors and treated individuals. However, the risk of unintended, off-target editing in an
individual's CD34+ cells cannot be ruled out due to genetic variants. The clinical significance of
potential off-target editing is unknown.

Neutrophil engraftment failure is a potential risk, defined as not achieving neutrophil
engraftment after exagamglogene autotemcel infusion and requiring use of unmodified rescue
CD34+ cells. In the clinical trial, all treated individuals achieved neutrophil engraftment and no
individuals received rescue CD34+ cells. It is recommended to monitor absolute neutrophil
counts and manage infections according to standard guidelines and medical judgement. In the
event of neutrophil engraftment failure, individuals should be infused with rescue CD34+ cells.

Longer median platelet engraftment times were observed with exagamglogene autotemcel
treatment compared to allogeneic HSC transplant. There is an increased risk of bleeding until
platelet engraftment is achieved. It is recommended to monitor for bleeding according to
standard guidelines and medical judgment.

It is recommended that hydroxyurea, voxelotor, and/or crizanlizumab be discontinued at least 8
weeks prior to the start of mobilization and conditioning as their interaction with
exagamglogene autotemcel, mobilization, and myeloablative conditioning are unknown.

Drug-drug interactions between iron chelators and the myeloablative conditioning agent must
be considered. Iron chelators should be discontinued at least 7 days prior to initiation of
conditioning. Some iron chelators are myelosuppressive. After exagamglogene autotemcel
infusion, avoid use of non-myelosuppressive iron chelators for at least 3 months and use of
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myelosuppressive iron chelators for at least 6 months. Phlebotomy can be used in lieu of iron
chelation, when appropriate.

Endari (L-glutamine)

NCT01179217 is a multicenter, randomized, placebo-controlled, double-blind, phase 3 trial that
randomly assigned 230 individuals in a 2:1 ratio to receive L-glutamine (0.3g/kg of body weight)
or placebo. This trial aimed to reduce the incidence of pain crises in individuals with sickle cell
anemia or sickle p0-thalassemia. Two-thirds of the individuals in both groups also received
concomitant hydroxyurea therapy. Individuals in the L-glutamine group experienced significantly
fewer pain crises compared to the placebo group, with a median of 3.0 versus 4.0, respectively.
Hospitalization rates were lower in the L-glutamine group, with a median of 2.0 hospitalizations
compared to 3.0 in the placebo group. In addition, the number of recurrent events of sickle cell-
related pain crises over time was 25% lower in the treatment group than the placebo group. Over
a 48-week period, children and adults with sickle cell anemia receiving oral L-glutamine therapy,
either alone or with hydroxyurea, had fewer pain crises than those receiving a placebo, with or
without hydroxyurea. The number of ED visits that did not result in a hospitalization did not differ
between trial groups.

A greater proportion of individuals in the placebo group experienced adverse events than the
treatment group, a similar pattern was seen for the severe adverse events (87.1% vs. 78.2%)
Adverse effects like low-grade nausea, noncardiac chest pain, fatigue, and musculoskeletal pain
were more frequent in the L-glutamine group compared to the placebo group. Two individuals
died in the L-glutamine group due to sudden cardiac death which are not related to the
treatment studied. Long-term safety data beyond a year is still unknown, but there are potential
adverse effects associated.

Lyfgenia (lovotibeglogene autotemcel)

The clinical trial NCT04293185, also known as HGB-210, a Phase 3, non-randomized, open-label,
multi-site, single-dose study that evaluated the efficacy and safety of Lyfgenia (lovotibeglogene
autotemcel) in approximately 35 adults and pediatric subjects aged between 2 and 50 years with
SCD. The intervention involves a single dose of a drug product manufactured with autologous
CD34+ hematopoietic stem cells. These cells are collected via plerixafor mobilization and

0.0
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apheresis and then transduced with the BB305 lentiviral vector (LVV) encoding the human beta-
A-T87Q globin gene. The treatment is administered via intravenous infusion following
myeloablative conditioning with busulfan. One of the primary outcome measures for this study
is the proportion of subjects achieving complete resolution of vaso-occlusive events (VOEs)
between 6- and 18-months post-drug product infusion.

Post-engraftment, median total hemoglobin increased from 8.5 g/dL to >12 g/dL from baseline
to 12 months. Sickle hemoglobin (HbS) levels in all individuals were less than 60% of total
hemoglobin. All evaluable individuals (n=25) had complete resolution of severe vaso-occlusive
events (VOEs) through up to 36 months of follow-up, compared to a median of 3.5 per year in
the 24 months before enrollment. There was a reduction in the total number of annual hospital
admissions and days. Non-severe VOEs were only reported in small sample (n = 10) with 90%
free of any VOE. Key hemolysis markers approached normal levels post-treatment. Lactate
dehydrogenase and indirect bilirubin levels normalized, and reticulocyte counts and haptoglobin
levels approached normal, suggesting reduced hemolysis. Lyfgenia showed a reduction in pain
intensity, improvement in Health Utility Index, and improvement in the number of work hours
missed and total number of weekly work hours from baseline throughout 36 months of follow-

up.

100% of participants reported AEs, >50% of participants experienced a grade >3 adverse event
of stomatitis, thrombocytopenia, and neutropenia. There was one death in the Group C cohort
20 months post-infusion, the cardiac fibrosis was deemed unrelated to Lyfgenia. There were two
deaths in Group A related to hematologic malignancy in the earlier cohort with no evidence of
oncogenic insertion. There were two cases of suspected myelodysplastic syndromes (MDS),
determined to be anemia from co-occurring alpha-thalassemia function.

There is a limitation of use for lovotibeglogene autotemcel in individuals with a-thalassemia trait
(-03.7/-03.7) per the FDA label. These individuals may experience anemia with erythroid
dysplasia that may require chronic red blood cell transfusions. Lovotibeglogene autotemcel has
not been studied in individuals with more than two a-globin gene deletions.

There is a black box warning for hematologic malignancy. Hematologic malignancy has occurred
in individuals treated with lovotibeglogene autotemcel. It is recommended to monitor treated
individuals closely for evidence of malignancy through complete blood counts at least every 6
months for at least 15 years after treatment and through integration site analysis at months 6,
12, and as warranted.
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Delayed platelet engraftment has been observed with lovotibeglogene autotemcel. It is
recommended to monitor treated individuals for thrombocytopenia and bleeding according to
standard guidelines and conduct frequent platelet counts until platelet engraftment and
recovery are achieved.

There is a potential risk of neutrophil engraftment failure after treatment with lovotibeglogene
autotemcel. It is recommended to monito neutrophil counts until engraftment has been
achieved and provide rescue treatment with the back-up collection of CD34+ cells.

Discontinue hydroxyurea at least 2 months prior to mobilization and should not resume until
ally cycles of apheresis are completed. If hydroxyurea is administered after apheresis
completion, discontinue at least 2 days prior to myeloablative conditioning.

Discontinue disease modifying agents (e.g., L-glutamine, voxelotor, and crizanlizumab) at least 2
months prior to mobilization and 2 months prior to myeloablative conditioning as the
interaction between the disease modifying agents and the mobilization and myeloablative
conditioning agents are unknown.

Drug-drug interactions between iron chelators and the myeloablative conditioning agent must
be considered. Iron chelators should be discontinued at least 7 days prior to initiation of
conditioning. Some iron chelators are myelosuppressive. After lovotibeglogene autotemcel
infusion, avoid use of non-myelosuppressive iron chelators for at least 3 months and use of
myelosuppressive iron chelators for at least 6 months. Phlebotomy can be used in lieu of iron
chelation, when appropriate.

Oxbryta (voxelotor)

The HOPE trial (NCT03036813) was a multicenter, randomized, double-blind, placebo-controlled
Phase 3 trial involving 274 individuals aged 12-64 years. Individuals were randomized to receive
voxelotor tablets at either 1,500 mg/day, 900 mg/day, or placebo. The primary endpoint studied
was the percentage of individuals who had a hemoglobin (Hb) response, defined as an increase
of more than 1 g/dL from baseline to week 24. 51% of individuals in the intent-to-treat population
receiving voxelotor showed a greater than 1 g/dL increase in Hb compared to baseline, versus 7%
receiving placebo. 59% of individuals in the per-protocol population receiving voxelotor had a
greater than 1 g/dL increase in Hb compared to baseline, compared to 10% in individuals receiving
placebo. Secondary endpoints included changes in Hb level from baseline at week 24 and changes
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in laboratory markers associated with hemolysis (indirect bilirubin level and percentage of
reticulocytes) from baseline at week 24. 27% of individuals receiving voxelotor in the per-protocol
population experienced a greater than 2 g/dL increase in Hb at week 24, compared to 1% in the
placebo group. The decrease in indirect bilirubin level from baseline to week 24 was greater in the
1500mg voxelotor group than placebo.

Less than 1% of individuals treated with voxelotor experienced serious hypersensitivity reactions.
A majority of adverse events were not related to sickle cell disease in the 1500mg, 900mg and
placebo groups, 94%, 93% and 89% respectively. These most common adverse events, with
greater than 20% incidence, were headache and diarrhea. The proportion of individuals who
discontinued the study or experienced a serious adverse event did not differ across the three
groups. Four individuals had fatal adverse events, three occurred in the 1500-mg group (sickle cell
anemia with crisis, pulmonary sepsis and acute sickle hepatic crisis) and one sickle cell anemia
with crisis in the 900-mg group. A drug reaction with eosinophilia and systemic symptoms (DRESS)
has been reported in the post marketing experience with voxelotor.

References

1. National Heart, Lung, and Blood Institute (NHBLI). Evidence-Based Management of Sickle Cell Disease: Expert Panel Report,
2014. Bethesda, MD: National Institutes of Health, U.S. Department of Health and Human Services; 2014.

2. Centers for Disease Control and Prevention. Sickle Cell Disease (SCD) [Internet]. Atlanta (GA): CDC; [updated 2021 Aug 31; cited
2023 Nov 9].

3. World Health Organization. Sickle-cell anaemia. In: Fifty-Ninth World Health Assembly; 2006 Apr 24; Geneva Switzerland.
Geneva: World Health Organization; 2006. Report No: A59/9.

4. Ataga KI, Kutlar A, Kanter J, Liles D, Cancado R, Friedrisch J, Guthrie TH, Knight-Madden J, Alvarez OA, Gordeuk VR, Gualandro S,
Colella MP, Smith WR, Rollins SA, Stocker JW, Rother RP. Crizanlizumab for the Prevention of Pain Crises in Sickle Cell Disease.
N Engl J Med. 2017 Feb 2;376(5):429-439.

5.  Abboud MR, Howard J, Cancado R, Smith WR, Guvenc B, Espurz N, Weill M, de Montalembert M. Study of Two Doses of
Crizanlizumab Versus Placebo in Adolescent and Adult Sickle Cell Disease Patients (STAND). ClinicalTrials.gov. Identifier:
NCT03814746. Updated September 1, 2023. Accessed November 10, 2023.

6. Niihara Y, Miller ST, Kanter J, Lanzkron S, Smith WR, Hsu LL, Gordeuk VR, Viswanathan K, Sarnaik S, Osunkwo |, Guillaume E,
Sadanandan S, Sieger L, Lasky JL, Panosyan EH, Blake OA, New TN, Bellevue R, Tran LT, Razon RL, Stark CW, Neumayr LD,
Vichinsky EP; Investigators of the Phase 3 Trial of I-Glutamine in Sickle Cell Disease. A Phase 3 Trial of I-Glutamine in Sickle Cell
Disease. N Engl J Med. 2018 Jul 19;379(3):226-235.

7. Haydar Frangoul, Franco Locatelli, Monica Bhatia, Markus Y. Mapara, Lyndsay Molinari, Akshay Sharma, Stephan Lobitz, Mariane
de Montalembert, Damiano Rondelli, Martin Steinberg, Mark C. Walters, Suzan Imren, Lanju Zhang, Anjali Sharma, Yang

00

Page | 19 of 21



Song, Christopher Simard, William Hobbs, Stephen Grupp; Efficacy and Safety of a Single Dose of Exagamglogene Autotemcel
for Severe Sickle Cell Disease. Blood 2022; 140 (Supplement 1): 29-31.

8. Kanter J, Thompson AA, Pierciey FJ Jr, Hsieh M, Uchida N, Leboulch P, Schmidt M, Bonner M, Guo R, Miller A, Ribeil JA, Davidson
D, Asmal M, Walters MC, Tisdale JF. Lovo-cel gene therapy for sickle cell disease: Treatment process evolution and outcomes in
the initial groups of the HGB-206 study. Am J Hematol. 2023 Jan;98(1):11-22.

9. Beaudoin F, Thokala P, Nikitin D, Campbell J, Spackman E, McKenna A, Pearson SD, Rind DM. Gene Therapies for Sickle Cell
Disease: Effectiveness and Value; Evidence Report. Institute for Clinical and Economic Review, August 21, 2023.

10. Vichinsky E, Hoppe CC, Ataga KI, Ware RE, Nduba V, El-Beshlawy A, Hassab H, Achebe MM, Alkindi S, Brown RC, Diuguid DL,
Telfer P, Tsitsikas DA, Elghandour A, Gordeuk VR, Kanter J, Abboud MR, Lehrer-Graiwer J, Tonda M, Intondi A, Tong B, Howard J;
HOPE Trial Investigators. A Phase 3 Randomized Trial of Voxelotor in Sickle Cell Disease. N Engl J Med. 2019 Aug 8;381(6):509-
519.

11. Adakveo (crizanlizumab-tmca). [prescribing information]. East Hanover, NJ; Novartis Pharmaceutical Corporation. Revised
September 2022.

12.  Endari (L-glutamine oral powder). [prescribing information]. Torrance, CA; Emmaus Medical, Inc. Revised October 2020.

13. Casgevy (exagamglogene autotemcel). [prescribing information]. South Boston, MA; Vertex Pharmaceuticals Incorporated.
Revised December 2023.

14. Lyfgenia (lovotibeglogene autotemcel). [prescribing information]. Somerville, MA; bluebird bio. Revised December 2023.

15. Oxbryta (voxelotor). [prescribing information]. East New York, NY; Pfizer, Inc. Revised August 2023.

02/01/24 New policy, approved January 9, 2024. For the treatment of sickle cell disease, moved
Adakveo, Endari, and Oxbryta from Policy 5.01.576 to Policy 5.01.640 with no changes
to coverage criteria. Added coverage for Casgevy (exagamglogene autotemcel) and
Lyfgenia (lovotibeglogene autotemcel) for the treatment of sickle cell disease. Added
HCPCS codes J0791 and J3590.

07/01/24 Coding update. Added new HCPCS code J3394 effective 7/1/2024. Removed drug

name Lyfgenia from unlisted code, J3590.

Disclaimer: This medical policy is a guide in evaluating the medical necessity of a particular service or treatment. The

Company adopts policies after careful review of published peer-reviewed scientific literature, national guidelines and

local standards of practice. Since medical technology is constantly changing, the Company reserves the right to review
and update policies as appropriate. Member contracts differ in their benefits. Always consult the member benefit

booklet or contact a member service representative to determine coverage for a specific medical service or supply.
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CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). ©2024 Premera
All Rights Reserved.

Scope: Medical policies are systematically developed guidelines that serve as a resource for Company staff when
determining coverage for specific medical procedures, drugs or devices. Coverage for medical services is subject to
the limits and conditions of the member benefit plan. Members and their providers should consult the member
benefit booklet or contact a customer service representative to determine whether there are any benefit limitations
applicable to this service or supply. This medical policy does not apply to Medicare Advantage.
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Discrimination is Against the Law
Premera Blue Cross HMO (Premera HMO) complies with applicable Federal and Washington state civil rights laws and does not
discriminate on the basis of race, color, national origin, age, disability, sex, gender identity, or sexual orientation. Premera HMO does not
exclude people or treat them differently because of race, color, national origin, age, disability, sex, gender identity, or sexual orientation.
Premera HMO provides free aids and services to people with disabilities to communicate effectively with us, such as qualified sign
language interpreters and written information in other formats (large print, audio, accessible electronic formats, other formats). Premera HMO
provides free language services to people whose primary language is not English, such as qualified interpreters and information written in
other languages. If you need these services, contact the Civil Rights Coordinator. If you believe that Premera HMO has failed to provide
these services or discriminated in another way on the basis of race, color, national origin, age, disability, sex, gender identity, or sexual
orientation, you can file a grievance with: Civil Rights Coordinator — Complaints and Appeals, PO Box 91102, Seattle, WA 98111,
Toll free: 855-332-4535, Fax: 425-918-5592, TTY: 711, Email AppealsDepartmentinquiries@Premera.com. You can file a grievance in
person or by mail, fax, or email. If you need help filing a grievance, the Civil Rights Coordinator is available to help you. You can also file a
civil rights complaint with the U.S. Department of Health and Human Services, Office for Civil Rights, electronically through the Office for
Civil Rights Complaint Portal, available at https://ocrportal.hhs.gov/ocr/portal/lobby.jsf, or by mail or phone at: U.S. Department of Health and
Human Services, 200 Independence Ave SW, Room 509F, HHH Building, Washington, D.C. 20201, 1-800-368-1019, 800-537-7697 (TDD).
Complaint forms are available at http://www.hhs.gov/ocr/officeffile/index.html. You can also file a civil rights complaint with the Washington
State Office of the Insurance Commissioner, electronically through the Office of the Insurance Commissioner Complaint Portal available at
https://www.insurance.wa.gov/file-complaint-or-check-your-complaint-status, or by phone at 800-562-6900, 360-586-0241 (TDD).
Complaint forms are available at https:/fortress.wa.gov/oic/onlineservices/cc/pub/complaintinformation.aspx.

Language Assistance
ATENCION: si habla espafiol, tiene a su disposicion servicios gratuitos de asistencia lingiistica. Llame al 844-722-4661 (TTY: 711).
AR R EERER T S DIR & EGRE SRR - SEECE 844-722-4661 (TTY 1 711) -
CHU Y: Néu ban néi Tiéng Viét, ¢d cac dich vu hé tro ngdn nglk mién phi danh cho ban. Goi sb 844-722-4661 (TTY: 711).
F: et E MEotAlz B2, 20 K& MUIAE R2Z 0[80ta = USLICH 844-722-4661 (TTY: 711) BICZ Mot A L.
BHWMAHWE: Ecnim BbI roBOpUTE Ha PyCCKOM A3bIKe, TO BaM AOCTYMHbI DecnnaTHble ycnyrv nepesoga. 3soHute 844-722-4661 (tenetain: 711).
PAUNAWA: Kung nagsasalita ka ng Tagalog, maaari kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 844-722-4661 (TTY: 711).
YBATA! fKWio B pO3MOBAISETE YKPAIHCbKOIO MOBOO, BU MOMKETE 3BEPHYTUCA 40 HE3KOLTOBHOI CYKOM MOBHOI MiATPUMKM.

TenedoHyiTe 3a Homepom 844-722-4661 (Tenetann: 711).
[utis: 1IGuSMysSunw Manisl wNESWiRsmMan WSS WL SHCGESUNUUITEMY G SIRG 844-720-4661 (TTY: 711)4
AESE : AREZHEINLGE. BHOSEEE CHAWVEGET, 844-7224661 (TTY:71) FT, BBFICTIER LS,
TNFOF; P75 £I% ATICE WPt PRCH® ACAF KCERTE (1R ALIHPT HHOEHPA: OL UNTAD- S RO 844-T22-4661 (oot AtAGF@-: T11),
XIYYEEFFANNAA: Afaan dubbattu Oroomiffa, tajaajila gargaarsa afaanii, kanfaltidhaan ala, ni argama. Bilbilaa 844-722-4661 (TTY: 711).
(T 62805 ) il &8 ) 844.722.4661 8 0 Jucall  laally Al i) 535 4 galll 5ae Lisal) et (8 Aall SN daaati i€ 1)) Al el
fimirs fe6: A 3T Uarst 98 3, 3t 37 &9 ATTfesT AT 3973 38 He3 QUBET J1 844-722-4661 (TTY: 711) '3 IS &)
ACHTUNG: Wenn Sie Deutsch sprechen, stehen Ihnen kostenlos sprachliche Hilfsdienstleistungen zur Verfiigung. Rufnummer: 844-722-4661 (TTY: 711).
WWagavL: 1759 WEdIWIZT 290, NIWHINIWFoeCTHRGIWWIZY, Loetcdyas, cunivenlivion. lns 844-722-4661 (TTY: 711),
ATANSYON: Si w pale Kreyol Ayisyen, gen sevis &d pou lang ki disponib gratis pou ou. Rele 844-722-4661 (TTY: 711).
ATTENTION : Si vous parlez frangais, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 844-722-4661 (ATS : 711).
UWAGA: Jezeli mdwisz po polsku, mozesz skorzysta¢ z bezptatnej pomocy jezykowej. Zadzwon pod numer 844-722-4661 (TTY: 711).
ATENCAOQ: Se fala portugués, encontram-se disponiveis servicos linguisticos, gratis. Ligue para 844-722-4661 (TTY: 711).
ATTENZIONE: In caso la lingua parlata sia I'italiano, sono disponibili servizi di assistenza linguistica gratuiti. Chiamare il numero 844-722-4661 (TTY: 711).
A8 L 844-722-4661 (TTY: 711) L. 22L (oo ol 8 Lok (510 801 ) ) samy (5 gt € 0 KA )3 40 &) Aags
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