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Abstract

Introduction: Valoctocogene roxaparvovec, a gene therapy evaluated in the phase 3

GENEr8-1 trial, supports endogenous factor VIII (FVIII) production to prevent bleed-

ing in peoplewith severe haemophilia A. Individuals receiving emicizumab, an antibody

mimicking the function of activated FVIII, were excluded from GENEr8-1 enrolment

since emicizumabwas an investigational therapy at the time of trial initiation.

Aim: Utilize pharmacokinetic simulations to provide guidance on best practices for

maintaining haemostatic control while transitioning from emicizumab prophylaxis to

valoctocogene roxaparvovec.

Methods: To estimate bleeding risk at weekly intervals following valoctocogene rox-

aparvovec infusion, a published emicizumab pharmacokinetic model was used to

simulate emicizumab concentrations and merged with FVIII activity time-course data

for participants in GENEr8-1. The analysis investigated three approved emicizumab

dosing regimens for two transition scenarios that varied whether the last dose of

emicizumab was administered on the same day or 4 weeks after valoctocogene

roxaparvovec infusion.

Results: Simulations demonstrated administering the last emicizumab dose the day

of valoctocogene roxaparvovec infusion and 4 weeks after offered similar levels of

haemostatic control, and bleeding risk was similar for all emicizumab dosing regimens.
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An algorithm was developed to provide guidance for discontinuation of emicizumab.

Theoretical cases based on GENEr8-1 participants are presented to illustrate how

decisions may vary among individuals.

Conclusion: Pharmacokinetic simulations demonstrated no clinically meaningful dif-

ference in bleeding risk caused by decaying emicizumab levels and rising gene therapy-

derived endogenous FVIII for all examined emicizumab doses and dosing regimens.

Therefore, multiple approaches can safely transition individuals from emicizumab

prophylaxis to valoctocogene roxaparvovec.
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1 INTRODUCTION

Haemophilia A (HA) is an X-linked recessive bleeding disorder caused

by deficiency of factor VIII (FVIII) protein.1 Severe HA (SHA) is defined

by FVIII activity level<1 IU/dL and is associatedwith recurrent sponta-

neous bleeds.2,3 For SHA, FVIII concentrate and recombinant FVIII are

used for routine prophylaxis to prevent and treat bleeding episodes.

Alternatively, emicizumab can be used for routine prophylaxis.2,4,5

Emicizumab is a humanized, recombinant, bispecific monoclonal

antibody that effectively mimics the function of activated FVIII6,7

and is administered subcutaneously with an extended half-life of

approximately 4 weeks.8,9 Clinical trials for emicizumab used three

dosing regimens: 3 mg/kg once weekly (QW) for 4 weeks as a loading

dose, followed by 1.5 mg/kg QW; 3 mg/kg once every 2 weeks (Q2W);

and 6 mg/kg once every 4 weeks (Q4W).4,10,11 The mean trough con-

centration for all three dosing regimens is approximately 40 µg/mL12

and is hypothesized to correspond to a similar level of haemostatic

control as FVIII activity levels of 10–15 IU/dL.2,13 Emicizumab is

an approved therapy for SHA in the US and Europe that has been

widely adopted for routine prophylaxis regardless of FVIII inhibitor

status.14–16

Valoctocogene roxaparvovec is a gene therapy approved for SHA in

the US and Europe17,18 that uses an adeno-associated virus serotype 5

vector to transfer a B-domain–deleted human FVIII–coding sequence

controlled by a liver-selective promoter.19,20 In a phase 3, single-

arm, open-label study (NCT03370913; GENEr8-1), 134 participants

with SHA were treated with a single valoctocogene roxaparvovec

infusion that supported endogenous FVIII production and reduced

bleeding and FVIII use compared with FVIII prophylaxis.19 GENEr8-

1 and the phase 1/2 trial (NCT02576795)20,21 demonstrated that for

most participants, FVIII production gradually increased during the first

16 to 20 weeks following valoctocogene roxaparvovec infusion.19–21

At the time of GENEr8-1 initiation, emicizumab was an investiga-

tional product, and individuals using emicizumab were excluded from

enrollment.19 This has caused uncertainty around how long individuals

should continueemicizumabprophylaxis after receivingvaloctocogene

roxaparvovec.

This study uses published pharmacokinetic models of emicizumab

combined with FVIII kinetics post dosing with valoctocogene roxa-

parvovec in GENEr8-1 to evaluate bleeding risk during transition from

a long-acting haemophilia treatment (emicizumab) to an alternative

treatment with slow onset (gene therapy). The objective is to identify

ideal timing for emicizumab discontinuation to maintain haemostatic

efficacy; aspects of transition such as burden, convenience, cost, joint

status, or bleeding phenotypes must be considered on an individual

basis by patients and clinicians.

2 METHODS

2.1 Emicizumab pharmacokinetic simulations

Apopulation pharmacokineticmodel was published previously to eval-

uate the pharmacokinetics of emicizumab QW, Q2W and Q4W dosing

regimens.22 This study used a database including 389 participants

with HA from the phase 3, open-label, randomized HAVEN 1, 2, 3,

and 4 clinical trials that evaluated emicizumab prophylaxis.4,10,11,23

Plasma emicizumab concentrations were measured by a validated

enzyme-linked immunosorbent assay.22 Emicizumab pharmacokinet-

ics were defined by a linear, one-compartment model with first-order

absorption and elimination processeswith no lag time.22 Baseline body

weight, age, race, and albumin levels were used as model covariates.

Accordingly, 500 replicates of simulated emicizumab concentration-

time profiles for 134 GENEr8-1 participants were conducted using

the same covariates for each of the three emicizumab dosing regi-

mens. Simulation profiles were compared to results of the previously

publishedmodel to ensure consistency.22

2.2 Bleeding risk estimation

Emicizumab concentrations were merged with the FVIII activity

time-course data for GENEr8-1 participants to calculate bleeding risk.

The FVIII activity levels from GENEr8-1 participants as assessed by a
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TABLE 1 Assumptions used for creating the bleeding risk
categories.

FVIII activity

levels (IU/dL)

Average emicizumab

levels at eachweek

(µg/mL) Bleeding risk category

<5 <15 Greater than emicizumab

15 to<100 Same as emicizumab

≥100 Less than emicizumab

5 to<15 <65 Same as emicizumab

≥65 Less than emicizumab

≥15 Any Less than emicizumab

Bleeding risk was defined by emicizumab exposure-response relationships

as previously defined; see Section 2 for further details. Briefly, if emi-

cizumab concentrations fell below 15 µg/mL and FVIII activity levels were

<5 IU/dL, then individuals were assumed to have a greater bleeding risk

compared with emicizumab prophylaxis alone. Alternatively, FVIII activity

levels >15 IU/dL were assumed to provide greater haemostatic efficacy

comparedwith emicizumab prophylaxis alone.

Abbreviation: FVIII, factor VIII.

validated chromogenic substrate assay (CSA) in a central laboratory

were used for the presented analysis.19 The proportion of participants

in each bleeding risk category was calculated at weekly intervals for

20 weeks for each of the 500 replicates, and the median of those

500 replicates was reported for each emicizumab dosing regimen

(QW, Q2W and Q4W) in both transition scenarios described below.

Until endogenous FVIII activity levels reached 5 IU/dL, bleeding risk

was estimated by emicizumab concentrations alone using published

emicizumab exposure-response relationships.24 Concentrations of

emicizumab ranging from 15 to <100 µg/mL are associated with

annualized bleeding rates (ABRs) of 0—4 bleeds/year.13,25–27 When

emicizumab concentrations fall to <10 µg/mL, bleeding risk increases

substantially.13,24

Once endogenous FVIII levels reached >5 IU/dL, bleeding risk

was determined by the assumptions in Table 1. FVIII activity levels

≥15 IU/dLwere assumed to provide effective haemostatic control.25,28

Based on these assumptions, bleeding risk was divided into three cate-

gories: greater thanwith emicizumab, same aswith emicizumab, or less

thanwith emicizumab prophylaxis. For example, if emicizumab concen-

trations fell below 15 µg/mL post gene therapy and FVIII activity levels

did not rise to at least 5 IU/dL, then the individual was assumed to

have a greater bleeding risk compared with emicizumab prophylaxis

alone. If FVIII activity levels rose above 15 IU/dL, then the individ-

ual was assumed to have a lower bleeding risk than with emicizumab

prophylaxis alone.

2.3 Two scenarios with different timing for
discontinuation of emicizumab

The pharmacokinetic simulations and the bleeding risk assumptions

were used to evaluate two scenarios for individuals transitioning from

emicizumab to valoctocogene roxaparvovec. Scenario 1 estimated out-

comes for individuals whose last dose of emicizumab occurred on

the day of valoctocogene roxaparvovec infusion. Scenario 2 estimated

outcomes for individuals whose last dose of emicizumab occurred

4weeks after valoctocogene roxaparvovecwas administered. Given an

emicizumab half-life of approximately 4 weeks,8,9 emicizumab levels

would have declined by greater than 90% by the end of the modelling

experiments for either transition scenario.

3 RESULTS

3.1 Estimation of bleeding risk

Simulations estimated bleeding risk as individuals transitioned from

emicizumab to valoctocogene roxaparvovec in two scenarios that dif-

fered based on the last dose of emicizumab administration: either

with the valoctocogene roxaparvovec infusion or 4 weeks later. For

both transition scenarios, simulations were conducted for three label-

approved emicizumab dosing regimens (QW, Q2W and Q4W). Since

the majority of individuals reach therapeutic FVIII activity levels

≥5 IU/dL in 4–12 weeks after valoctocogene roxaparvovec infusion,

early discontinuation of emicizumab, with the last dose on the day of

valoctocogene roxaparvovec infusion (scenario 1), versus additional

doses of emicizumab for up to 4 weeks (scenario 2) offered similar lev-

els of haemostatic control (Figure 1). The time course for bleeding risk

was also similar across the three emicizumab dosing regimens for both

scenarios following valoctocogene roxaparvovec infusion.

3.2 Timing of discontinuation of emicizumab after
gene therapy

An algorithm to guide decisions for emicizumab discontinuation was

developed based on these results (Figure 2). FVIII activity levels should

be evaluated 4 weeks after valoctocogene roxaparvovec infusion. If

FVIII is≥5 IU/dL atweek 4 and remains≥5 IU/dL atweek 5, prescribers

may consider discontinuing emicizumab. If FVIII is <5 IU/dL at week

4, prescribers should consider continuing emicizumab prophylaxis

and continue weekly FVIII monitoring until two consecutive weekly

measurements ≥5 IU/dL are achieved before considering discontin-

uing emicizumab. Endogenous FVIII activity for individuals receiving

emicizumab must be assessed with the CSA using bovine reagents.

The CSA with human reagents (i.e., human factor IXa and factor X)

yields artificially high results in the presence of emicizumab due to its

species-specific nature.2,29–31

3.3 Theoretical case examples

We present theoretical case examples, based on actual study partic-

ipants, that highlight specific considerations that could arise when

transitioning from emicizumab to valoctocogene roxaparvovec. In

these examples, details of the response to valoctocogene roxaparvovec
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908 AGARWAL ET AL.

F IGURE 1 Proportion of individuals in each bleeding risk category over time comparedwith emicizumab prophylaxis. Emicizumab
pharmacokinetic simulations weremergedwith FVIII activity kinetics from participants in GENEr8-1 to estimate the bleeding risk at weekly
intervals for individuals as they transitioned from emicizumab to valoctocogene roxaparvovec. In scenario 1, the last emicizumab dose was
administered at the same time as valoctocogene roxaparvovec infusion (week 0). In scenario 2, valoctocogene roxaparvovec was administered
(week 0) and then 4weeks later the last dose of emicizumabwas given. The y-axis represents themedian proportion of individuals in each bleeding
risk category, with the sum of all three categories equaling 100% at any given time point (i.e., as the proportion of individuals in one category
increases over time, the proportion of individuals in another category decreases). The bleeding risk categories of less than emicizumab, same as
emicizumab, and greater than emicizumab are based on FVIII activity level and emicizumab blood concentration. Briefly, they rely on the
assumption that a FVIII activity level≥15 IU/dL provides haemostatic efficacy greater than that provided by emicizumab prophylaxis; see Table 1
for further details. FVIII, factor VIII; Q2W, once every 2weeks; Q4W, once every 4weeks; QW, once weekly.

F IGURE 2 Treatment algorithm for discontinuation of
emicizumabwhen transitioning to valoctocogene roxaparvovec.
†Prescribers should consider continuing emicizumab prophylaxis and
continue weekly monitoring of FVIII activity levels until two
consecutive weekly measurements≥5 IU/dL are achieved before
discontinuation of emicizumab. There is an additive effect on
hemostatic control from the combination of emicizumab and
endogenous FVIII, especially when endogenous FVIII levels derived
from the gene therapy are low. FVIII, factor VIII.

are drawn from real GENEr8-1 participants.19 Figure 3 depicts their

respective FVIII activity levels and timing of emicizumab discontinua-

tion. All individuals had baseline FVIII activity levels below the lower

limit of quantitation, and endogenous FVIII activity derived from an

infusion of 6× 1013 vg/kg valoctocogene roxaparvovec wasmonitored

starting at week 4 with the CSA using bovine reagents. All individuals

previously achieved steady-state plasma levels of emicizumab for rou-

tine prophylaxis; a doseof emicizumabwas administeredwithin 1week

prior to valoctocogene roxaparvovec infusion.

3.3.1 Individual with early FVIII expression

A 37-year-old male received valoctocogene roxaparvovec and contin-

ued emicizumab 1.5 mg/kg QW for routine prophylaxis. In the past

year, he had one traumatic right elbow bleed and three spontaneous

left ankle bleeds (target joint) treated with exogenous FVIII. At weeks

4 and 5, his FVIII activity levels were 11.8 IU/dL and 12.4 IU/dL, respec-

tively (Figure 3A). He did not have any further spontaneous bleeds or

significant adverse events requiring exogenous FVIII or other medi-

cations. Since FVIII activity levels were >5 IU/dL for two consecutive

weeks, he discontinued emicizumab at week 5. At week 8, his FVIII
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(A)

(C)

(E)

(D)

(B)

F IGURE 3 FVIII activity levels and emicizumab prophylaxis decisions for individuals identified in the case examples. (A) Individual with early
FVIII expression. (B) The ‘cautious’ approach: continuing emicizumab until ‘goal’ FVIII expression is reached. (C) Individual who never achieved
adequate FVIII activity levels. (D) Individual whose FVIII levels were adequate by week 4 but declined after transaminitis. (E) Individual with high
FVIII levels. Valoctocogene roxaparvovec infusion occurred at week 0. The blue line denoting FVIII activity level begins at the last dose of
emicizumab administration before valoctocogene roxaparvovec infusion, with the solid portion of the line denoting when individuals were
receiving emicizumab prophylaxis. The dashed portion of the blue line denotes the period after discontinuation of emicizumab prophylaxis. FVIII
activity level wasmeasured with the CSA using bovine reagents. For individual 4, the ALTULNwas 42U/L, and for individual 5, the FVIII ULNwas
150 IU/dL. ALT, alanine transaminase; CSA, chromogenic substrate assay; D, day; FVIII, factor VIII; ULN, upper limit of normal;W, week.

activity level was 26.5 IU/dL. Twelve weeks after infusion, his FVIII

activity levels rose to>30 IU/dL, and he remained bleed-free.

3.3.2 The ‘cautious’ approach: continuing
emicizumab until ‘goal’ FVIII expression is reached

A 45-year-old male received valoctocogene roxaparvovec and contin-

ued emicizumab 1.5 mg/kg QW for routine prophylaxis. His ABR prior

to infusion was 5.0 bleeds/year, and he had four traumatic right-ankle

bleeds caused by exercise and treatedwith exogenous FVIII. He played

basketball two to three times per month and maintained a moder-

ate level of physical activity. At week 4, his FVIII activity level was

11.2 IU/dL, and he had one traumatic bleed from exercise and treated

with recombinant FVIII. He experienced no other significant bleeds

but continued emicizumab prophylaxis due to regular exercise and

subsequent risk of bleeding (Figure 3B). His FVIII activity level reached

25.6 IU/dL at week 8 and remained >20 IU/dL at week 9. Per the algo-

rithm, discontinuing emicizumabwould have been appropriate, but the

individual and his haematologist were cautious given his prior history

of bleeding events. However, they were reminded that haemostatic

efficacy from emicizumab is roughly equivalent to a FVIII level of
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910 AGARWAL ET AL.

10–15 IU/dL, lower than the individual’s current FVIII activity level.

They agreed to stop emicizumab with reassurance that FVIII activity

would be monitored weekly. At week 26, the individual’s FVIII activity

remained>50 IU/dL, and therewere no additional spontaneous bleeds.

3.3.3 Individual who never achieved adequate
FVIII activity levels

A 53-year-old male received valoctocogene roxaparvovec. In the

2 years prior, his self-reported ABR was 8.6 bleeds/year with

prophylactic FVIII. He had knee surgery and unresolved target ankle

and elbow joints. His haematologist prescribed emicizumab 3 mg/kg

Q2W, and his ABR improved to 2.1 bleeds/year in the year before

receiving valoctocogene roxaparvovec. He continued emicizumab

prophylaxis after valoctocogene roxaparvovec infusion. At week 4, his

FVIII activity level was 3.1 IU/dL measured by the CSA using bovine

reagents (Figure 3C). At this point, the individual began additional

physical exercise comprising daily walks. He reported experiencing

one traumatic forearm bleed and one spontaneous bleed in his target

elbow that were treated with exogenous FVIII. At week 8, his FVIII

activity level was 3.2 IU/dL. Accordingly, he continued emicizumab

prophylaxis with weekly monitoring of FVIII and maintained his

regular walks. In weeks 8 through 24, his FVIII activity level remained

below 4.8 IU/dL and he experienced two exercise-related traumatic

bleeds. At week 26, based on his FVIII activity level of 4.2 IU/dL and

his haematologist’s assessment, he remained on emicizumab 3 mg/kg

Q2W for routine prophylaxis. One year after valoctocogene roxa-

parvovec infusion, his FVIII activity level was 4.6 IU/dL and, despite the

increased daily exercise, his ABR remained approximately half of its

value while receiving FVIII prophylaxis. He remained generally well on

emicizumab prophylaxis and continued to receive the standard of care

recommended for individuals with severe HA receiving emicizumab.

Throughout the following year, his ABR did not increase.

3.3.4 Individual whose FVIII levels were adequate
by week 4 but declined after transaminitis

A 26-year-old male received valoctocogene roxaparvovec and con-

tinued emicizumab 1.5 mg/kg QW for routine prophylaxis. Before

gene therapy, his ABR was 3.5 with no target joints and his alanine

transaminase (ALT) was 15 U/L. At week 4, his FVIII activity level was

9.7 IU/dL, and at week 5, his FVIII activity level was 12.2 IU/dL, so

he discontinued emicizumab (Figure 3D). At week 7, his FVIII activ-

ity level was 23.1 IU/dL, but his ALT had increased to 52 U/L, which

was greater than the upper limit of normal (ULN) per lab ranges

(ULN, 42 U/L). He denied strenuous exercise, alcohol consumption,

and concomitant medications. At week 8, his ALT remained elevated

at 65 U/L and his FVIII decreased to 5.2 IU/dL. Prednisone 60 mg

was initiated; at week 10, his ALT returned to within normal limits.

His FVIII activity gradually increased to 40.1 IU/dL by week 12. His

ALT stayed below the ULN after discontinuation of prednisone. He

remained off emicizumab prophylaxis due to continued haemostatic

control.

3.3.5 Individual with high FVIII levels

A 33-year-old male received valoctocogene roxaparvovec and contin-

ued emicizumab 6 mg/kg Q4W for routine prophylaxis. His prior ABR

was 3.5 bleeds/year, with no target joints. At week 7, his FVIII activity

level was 40.5 IU/dL. At week 8, his FVIII activity level was 30.9 IU/dL,

so he discontinued emicizumab (Figure 3E). His FVIII activity level

gradually increased to 84.0 IU/dL at week 16. At week 17, his FVIII

activity level was greater than the ULN at 161.0 IU/dL, and his ALT

levels remained normal. He was not on any immunosuppression and

did not receive exogenous FVIII after valoctocogene roxaparvovec

infusion. His haematologist determined he had no risk factors for

thromboembolic events, and no events suggestive of thromboem-

bolism were identified. Thus, he was not given any anticoagulation or

antiplatelet therapy while his FVIII activity level was above the ULN.

After 3 weeks, his FVIII fell below the ULN by week 20 (122.7 IU/dL).

No other adverse events associated with elevated FVIII activity level

occurred. Due to continued haemostatic control, he remained off

emicizumab for prophylaxis.

4 DISCUSSION

Pharmacokinetic simulations showed no meaningful difference in

bleeding risk with valoctocogene roxaparvovec treatment following

different emicizumab doses and dosing regimens and that bleeding risk

decreases over time as endogenous FVIII levels rise. As highlighted

by theoretical case examples based on real study participants, a small

number of individuals will not achieve FVIII activity >5 IU/dL follow-

ing valoctocogene roxaparvovec. However, in the phase 1/2 and 3

valoctocogene roxaparvovec trials, participants who responded posi-

tively to gene therapy had FVIII activity levels that gradually increased

until weeks 16–20 post infusion.19,21 Therefore, an algorithm based

on FVIII activity levels can help guide prescribers through decisions on

when itmaybeappropriate todiscontinueemicizumabearlier than16–

20 weeks after valoctocogene roxaparvovec infusion. In the instance

wherean individual’s endogenousFVIII level eitherdecreasesor fails to

elevate above 5 IU/dL in the first 16–20 weeks, continued prophylaxis

with emicizumab or FVIII replacement therapy should be considered;

the individual’s risk of bleeding, prior bleeding phenotype, lifestyle, and

physical activity are also important factors to consider.

For weekly monitoring of endogenous FVIII activity when transi-

tioning from emicizumab prophylaxis to valoctocogene roxaparvovec,

the CSA must be used with bovine reagents. The CSA with human

reagents will provide erroneously high results in plasma samples that

contain emicizumab.29,30 If the CSAwith human reagents was used for

monitoring FVIII activity in individuals receiving emicizumab and val-

octocogene roxaparvovec, itwould provide a cumulative assessment of

FVIII equivalence derived from emicizumab plus gene therapy-derived
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AGARWAL ET AL. 911

endogenous FVIII. Like the CSA, the commonly used one-stage assay

will also overestimate gene therapy-derived endogenous FVIII activity

in the presence of emicizumab.30

Despite potential concerns regarding thrombotic complications due

to the combined presence of emicizumab and gene therapy-derived

endogenous FVIII, evidence suggests the transition can be made with-

out increased thromboembolic risk to individuals. HAVEN 1, a phase

3 trial evaluating the safety and efficacy of emicizumab, reported

five thrombotic events occurring in participants on emicizumab. How-

ever, all five events occurred after treatment for an acute bleeding

episode with activated bypassing agents >100 U/kg/24 h. Accord-

ingly, concomitant treatment of acute bleeding episodeswith activated

prothrombin complexes (aPCCs) for individuals receiving emicizumab

has been discouraged.2,12,31 No further thromboembolic events were

reported in the HAVEN 2, 3, or 4 trials.5

Furthermore, therapeutic levels of emicizumab are associated with

an approximate FVIII equivalence of 10–15 IU/dL.32,33 The median

peak FVIII activity in GENEr8-1 at 26 weeks post gene therapy was

66 IU/dL. Given the ULN for FVIII activity is 150 IU/dL,34 the com-

bined effect of gene therapy-derived FVIII and emicizumab are still

well within normal limits for most individuals, even if they are still

receiving emicizumab prophylaxis. For the less than 6% of GENEr8-1

participants who reached FVIII activity levels >150 IU/dL by 52 weeks

post infusion,19 none experienced adverse outcomes related to throm-

boembolic events.19 While a small percentage of individuals will

express very high levels of FVIII from the gene therapy, based on the

FVIII activity kinetics from GENEr8-1, it will take weeks or months to

achieve these levels, and this window provides more than sufficient

time for emicizumab levels to decline or wash out completely. Ulti-

mately, the risk of thrombosis following valoctocogene roxaparvovec

infusion will likely be influenced more by the individual’s cardiovas-

cular status than any effect from co-treatment with emicizumab and

valoctocogene roxaparvovec.

The HAVEN 1 through 4 clinical trials reported surgical outcomes

from participants receiving emicizumab, including if surgical pro-

cedures were performed with exogenous FVIII supplementation.35

Regardless of FVIII supplementation status, there was no thrombosis

or thrombotic microangiopathy associated with the surgical proce-

dures. Further, no newsafety issueswere identified by the combination

of emicizumab prophylaxis and exogenous FVIII supplementation.

While FVIII supplementationwas left to the discretion of the investiga-

tor, the World Federation of Haemophilia advises that for lower-dose

practice patterns, peak FVIII levels of 40–80 IU/dL are recommended

during invasive surgical procedures.2 This range is approximately in

line with the median peak FVIII activity of 66 IU/dL observed in par-

ticipants of GENEr8-1 at 26 weeks post gene therapy. Therefore, the

surgical experiences from the HAVEN clinical trials provide further

real-world evidence that individuals should be able to safely transi-

tion from emicizumab to gene therapy without experiencing increased

thrombotic risk due to the combined presence of emicizumab and

endogenous FVIII during the transition window. Finally, there was also

no postoperative bleeding reported for 85.8% of minor procedures

performed without FVIII and 74.3% of minor procedures performed

withFVIII. TheexogenousFVIII supplementationwithemicizumabpro-

phylaxis likely resulted in no additive or synergistic effect on haemo-

static control because FVIII has a higher binding affinity for and capac-

ity to generate factor Xa compared with emicizumab.36 Accordingly,

for individuals transitioning from emicizumab to gene therapy, there

is no mechanistic rationale for continuing emicizumab administration

once therapeutic levels of gene therapy-derived FVIII are established.

Overall, these original data suggest individuals on emicizumab pro-

phylaxis can safely transition to valoctocogene roxaparvovec using

several different strategies and appropriate endogenous FVIII moni-

toring (using theCSAwith bovine reagents)whilemaintaining effective

haemostatic control.
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