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Evaluating safety and efficacy for 2 years following treatment with 
valoctocogene roxaparvovec

• Valoctocogene roxaparvovec (AAV5-hFVIII-SQ) transfers a FVIII coding sequence to hepatocytes using a 
recombinant AAV5 vector, enabling endogenous FVIII production in people with severe hemophilia A1–4

• In the global, open-label, Phase 3 trial GENEr8-1, participants achieved FVIII activity providing improved 
protection from bleeding compared with prophylaxis for 52 weeks4,5

• Findings from the ongoing Phase 3 trial are presented, focusing on the  relationship between transgene-
produced FVIII and bleeding events after 2 years of follow-up

AAV, adeno-associated virus; AAV5, AAV serotype 5; hFVIII-SQ, human FVIII SQ-variant; FVIII, factor VIII 

1. Rangarajan S, et al. N Engl J Med. 2017;377(26):2519–30; 2. Pasi KJ, et al. N Engl J Med. 2020;382(1):29–40; 3. Pasi KJ, et al. Haemophilia. 2021;27(6):947–56; 4. Ozelo M, et al. N Engl J Med. 

2022;386(11):1013–25; 5. Mahlangu J, et al. 15th Annual Congress of EAHAD. February 2–4, 2022 
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Definitions

• All bleedsa – every bleed, regardless of treatment

• Treated bleedsb – bleeds followed by FVIII treatment

• Traumatic bleeds – bleeds with an identifiable cause

• Spontaneous bleeds – bleeds with no obvious cause

• Problem joints – joints with chronic pain, chronic synovitis, 
arthropathy, limited motion, or recurrent bleeding

Year 1

6x1013 vg/kg valoctocogene 

roxaparvovec infusion

Screening Long-term follow-up

W5

Post-prophylaxis (start of week 5 or 3 days after ending prophylaxis)

Year 2

W0 W52 W104

aBleeds were self-reported by participants without adjudication, and surgery/procedure-related bleeds were excluded; bAnnualized rate of treated bleeds was the primary efficacy endpoint. Surgery/procedure-

related bleeds were excluded 

AAV5, adeno-associated virus serotype 5; FVIII, factor VIII; W, week 

Phase 3 GENEr8-1 study design

Eligible participants (directly enrolled or 
rolling over from the noninterventional study 
BMN 270-902)

• Adult men with severe hemophilia A (FVIII ≤1 IU/dL)

• Previously receiving FVIII prophylaxis 

• No history of FVIII inhibitors or anti-AAV5 antibodies

• No significant liver dysfunction, significant liver 
fibrosis, or cirrhosis
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aIncludes the participant who died during week 96; bIncludes the participant lost to follow-up at week 66; cProblem joints were those with chronic joint pain, chronic synovitis, hemophilic arthropathy, 

limited motion, or recurrent bleeding  

BMI, body mass index; HIV, human immunodeficiency virus; ITT, intent-to-treat; SD, standard deviation 

Participant disposition and baseline demographics

Baseline Characteristics
Rollover Population

n = 112
ITT

n = 134

Age, years, mean ± SD 31.8 ± 10.6 31.7 ± 10.3

Race, n (%)

White 78 (69.9) 96 (71.6)

Asian 17 (15.2) 19 (14.2)

Black or African American 14 (12.5) 15 (11.2)

Hawaiian or Pacific Islander 1 (0.9) 1 (0.7)

Not provided 2 (1.8) 3 (2.2)

Hispanic or Latino ethnicity, n (%) 5 (4.5) 7 (5.2)

BMI, kg/m2, mean ± SD 25.2 ± 4.7 25.3 ± 4.6

Medical history, n (%)

Hepatitis B 17 (15.2) 20 (14.9)

Hepatitis C 33 (29.5) 41 (30.6)

HIV 0 2 (1.5)

Number of problem joints,c n (%)

0 82 (73.2) 97 (72.4)

1 13 (11.6) 17 (12.7)

2 9 (8.0) 9 (6.7)

3 6 (5.4) 8 (6.0)

>3 2 (1.8) 3 (2.2)



• Most common AE remains ALT elevationa (89%)

— Others include headache (41%), arthralgia (40%), nausea (38%), AST elevation (35%), and fatigue 
(30%)  

• Overall, 83% received immunosuppressants for ALT elevation

— By week 52, 53% were not using immunosuppressants

— By week 104, 99% were not using immunosuppressants

• Overall, 60% experienced corticosteroid-related AEs 

• New events occurring in year 2

— One treatment-related Grade 3 AE: ALT elevation at week 70

— Four SAEs unrelated to treatment: 

o Apnea, anaphylactic reaction, suicide, coronary artery disease

o All unrelated to transgene infusion

6aAEs of ALT elevation were initially defined as ≥1.5x ULN, then amended to include elevations >ULN when ALT >2x baseline, then amended again to include elevations >ULN or ≥1.5x baseline 

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; SAE, serious AE; ULN, upper limit of normal

Safety profile of valoctocogene roxaparvovec remains consistent 
in year 2 with year 1 findings



Baseline Year 1 Year 2 All
post-prophylaxis

0

5

10

15

T
re

a
te

d
 b

le
e
d

s
/y

r

Mean (SD) Median (Q1, Q3)

Baseline Year 1 Year 2 All
post-prophylaxis

0

2000

4000

6000

IU
/k

g
/y

r

Mean (SD) Median (Q1, Q3)
Mean (SD) Median (Q1, Q3)

Annualized treated bleeding rate Annualized FVIII utilization

84.5% reduction

P <0.0001

7aBaseline values were from the 6-month prospective data collection period in the noninterventional study BMN 270-902

FVIII, factor VIII; Q1, first quartile; Q3, third quartile; SD, standard deviation; yr, year 

Significant reduction in annualized rate of treated bleeds and FVIII 
utilization compared to baseline in rollover population (n = 112)

98.2% reduction

P <0.0001

a a
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Most participants in rollover population remained bleed free for up 
to 2 years  

a

aBaseline values were from the 6-month prospective data collection period in the noninterventional study BMN 270-902



9FVIII, factor VIII 

1. Srivastava A, et al. Haemophilia. 2020;26(Suppl 6):1–158 

Predicting treated joint bleeds from FVIII activity

• Phenotypic categorizations are based on observational 
studies of individuals with a variety of mutations in the gene 
F8 and therefore, different protein products

— Spontaneous bleeding requiring prophylaxis occurs when FVIII 
is low

• FVIII produced after gene therapy with valoctocogene roxaparvovec contains the natural 
sequence of B-domain–deleted replacement FVIII, but is produced in the liver, not endothelial cells

• To guide management of individuals over the range of observable FVIII levels post-gene transfer, 
it is useful to understand the relationship of transgene-produced FVIII and bleeding outcomes

Hemophilia A 

phenotype1 FVIII (IU/dL)

Severe <1

Moderate 1–5

Mild 6–40



10CSA, chromogenic substrate assay; FVIII, factor VIII; OSA, one-stage assay

1. den Uijl IE, et al. Haemophilia. 2011;17:41–4

Predicting treated joint bleeds from FVIII activity

• Follow-up was divided into 4- or 6-week intervals for all 134 participants

— Count of treated joint bleeds

— Median FVIII activity (CSA and OSA) 

• Relationship between count of joint bleeds and matched median FVIII activity 
was modeled using negative binomial regression

• Results were compared to the estimate of treated joint bleeding rates and self-
reported FVIII activity in 433 individuals with mild and moderate hemophilia A1
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Estimates of treated joint bleeding rates per transgene-derived FVIII activity 
align with epidemiological data in people with hemophilia A
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Estimates of treated joint bleeding rates per transgene-derived FVIII activity 
align with epidemiological data in people with hemophilia A
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Estimates of treated joint bleeding rates per transgene-derived FVIII activity 
align with epidemiological data in people with hemophilia A

1.4 (0.9, 2.2) treated joint 
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AE, adverse event; ALT, alanine aminotransferase; FVIII, factor VIII; SAE, serious AE 

Conclusions

• Safety results in year 2 were consistent with year 1 of the Phase 3 study

— Four new SAEs unrelated to treatment with valoctocogene roxaparvovec 

— One new treatment-related Grade 3 AE of ALT elevation

• A single infusion of valoctocogene roxaparvovec provided robust hemostatic efficacy relative to 
FVIII prophylaxis for >2 years in the Phase 3 study

— >80% of rollover participants had no treated bleeds each year in the absence of routine prophylaxis

— 98% reduction in mean exogenous FVIII use overall 

• Estimates of treated joint bleeding rates per transgene-derived FVIII activity align with 
epidemiological data in people with hemophilia A
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