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Gene Therapy for Hemophilia A
Overview of Hemophilia A
Hemophilia A is a bleeding disorder caused by having low levels of factor VIII protein, which is needed to
form blood clots. Patients with this disorder experience abnormal bleeding episodes and long term there is
risk of joint, muscle and/or organ damage.3
It is inherited in an X-linked recessive manner and is caused by mutations in the F8 gene which is responsible
for making the factor VIII protein. The F8 gene is located on the X-chromosome; so, in males, only one
mutated copy of the F8 gene in each cell is enough to cause hemophilia A. In females, a mutation needs to
occur in both copies of the F8 gene to cause the disorder. Because of this, hemophilia A affects males much
more frequently than females. Females who have a mutation in one copy of the F8 gene are carriers, and
while most carriers have no signs or symptoms, about 10% will experience some abnormal bleeding. 3
Plasma levels of factor VIII are expressed as a percentage of a ‘normal’ result, which is 100%. Patients are
considered to have normal levels of factor VIII if they are in the range of 50 to 150%. Patients with mild
hemophilia A range from 6 to 39% plasma levels, moderate levels are 1 to 5% and in severe disease about
1%. About 50 to 60% of patients have the severe form of the disorder.3
Treating Hemophilia A
There is currently no cure for hemophilia A, but there are treatments available to manage the symptoms.
Patients with mild or moderate hemophilia A may be treated with replacement therapy (infusion of
concentrated factor VIII) as needed (when a bleeding episode occurs) or if the disease is mild, may be
treated with desmopressin. Desmopressin raises the levels of factor VIII in the blood and can be given
intravenously or intranasally and is given to patients with 5% or greater factor VIII levels in the plasma.
Patients with severe hemophilia A generally receive regular factor VIII replacement therapy and may require
infusions up to 2 to 3 times each week.3,4
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Current Treatments
Current therapies are used for on-demand treatment and control of bleeding episodes, perioperative
management of bleeding and routine prophylaxis to reduce the frequency of bleeding episodes. And
while drug therapy for hemophilia A has come a long way, treatment and cost burden can still be very
high. Patients with severe forms of the disease must go to infusion centers or hospitals several times a
week for prophylaxis treatment and may require hospitalization or treatment for bleeding episodes
several times per year. In addition to the direct costs of treatment, there are many other factors to
consider; lost work/school time, transportation costs, complications associated with hemophilia A and
patient adherence to treatment regimen.
Gene Therapy
Gene therapy is being explored as a new option in the treatment of hemophilia A. It is an experimental
technique that treats the disorder by insertion of a gene into a patient’s cells. Doing so allows for mutated
genes to be replaced with a healthy copy of the gene, or for inactivation of a mutated gene that is not
functioning correctly or to introduce a new gene into the body to help fight disease. Gene therapy has the
potential to reduce some of the treatment burden in hemophilia, because it can be dosed much less frequently,
replace the need for routine prophylaxis and significantly reduce the number of bleeding episodes that require
treatment and/or hospitalization.5
Roctavian (valoctocogene roxaparavovec) is an investigational gene therapy treatment that is currently in
phase 3 clinical trials.2,7 It is given as a single dose treatment for hemophilia A. Roctavian consists of a harmless
adeno-associated viral vector serotype 5 (AAV5) that delivers genetic material. This enables patients to increase
their own production of factor VIII.8,9 In the phase 1/2 study (NCT02576795), Roctavian demonstrated clinical
improvement in patients with hemophilia A. There were 15 participants with severe hemophilia A (factor VIII
levels ≤ 1 IU/dL) who were divided into 3 cohorts, each receiving a single infusion of different doses of
Roctavian. After 3 years of follow-up, the 13 patients that were still participating in the study had clinically
relevant benefit, as measured by a substantial reduction in annualized rates of bleeding events and a complete
cessation of prophylactic factor VIII use. The patients did see the highest amount of factor VIII at the end of
year 1 with the amount steadily decreasing over the next 2 years. Bleeding incidents were decreased by as
much as 96% in the patient population across all treatment arms at the end of year 1. During year 3, in the
6e13vg/kg dose cohort (the high dose group, which had a total of 7 participants), 6 participants (86%) were free
from bleeding events that necessitated additional factor VIII treatment as compared to 17% who had zero
bleeds in the year prior to study entry. The most common adverse effect that has been reported is an increase
in alanine aminotransferase (ALT). All ALT increases were mild, and no hepatocyte damage was noted. No
cellular immune response, developments of factor VIII inhibitors or factor VIII antibodies have been detected at
this time.1
The current phase 3 clinical trial (NCT03370913) has 134 participants and aims to confirm the number of doses
required, evaluate the effect of exogenous FVIII on Roctavian and determine the long-term effects on the body.
The trial will end in 2023, but BioMarin expects to share 1-year data in early 2021.2
BioMarin had been granted priority review of Roctavian and had hoped to market the drug starting late 2020;
however, the FDA issued a Complete Response Letter (CRL) to the company on August 18, 2020 and
recommended that the company complete the Phase 3 trial (NCT03370913) and submit 2 years of posttreatment data on the patients. This means that approval will be revisited in late 2021 or early 2022. The
European Medicines Agency (EMA) review of the Marketing Authorization Application is ongoing.6
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KDHE Website Information

New-to-market medications for Kansas Medicaid beneficiaries may be subject to Advanced Medical Hold Manual Review (AMHMR). Previously, new-to-market medications required clinical prior approval based upon package insert guidelines for coverage determination on a case-by-case basis. Effective December 1, 2018, new-tomarket drugs may require a drug use review based upon the Advanced Medical Hold Manual Review (AMHMR)
criteria that were approved by the Drug Utilization Review (DUR) Board in October 2018 and revised on April 10,
2019. An AMHMR PA may be in effect from the time the drug is placed on AMHMR until its review by the Kansas
Medicaid DUR Board, at which time formal permanent PA criteria will be established.

The Advanced Medical Hold Manual Review process overview and drug list can be accessed via the link below:
http://www.kdheks.gov/hcf/pharmacy/AMHMR.htm
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Generic Medications
Recently Approved Generic Drugs:

May 2020

June 2020

Ivermectin lotion (Sklice®)

Meloxicam capsules (Vivlodex®)

Ursodiol capsules (Actigall®)

Halobetasol lotion (Ultravate®)

July 2020
Deferasirox oral granules (Jadenu®)

Desonide gel (Desonate®)

Betamethasone spray 0.05%
Calcipotriene/betamethasone topical (Sernivo®)
suspension (Taclonex®)
Methylphenidate ER ODT tabs
(Cotempla XR ODT®)
Esomeprazole tablets (Nexium®)

Icosapent Ethyl capsules (Vascepa®)

Pantoprazole granules (Protonix®)

Posaconazole 200mg/5mL suspension
(Noxafil®)
Tolvaptan tablets (Samsca®)
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