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Abstract

Introduction: Prospectively collected, real-world data on bleeds, haemophilic treat-
ment and safety outcomes in persons with haemophilia A (PwHA) with factor VIII
(FVI) inhibitors are limited. A prospective, global, multi-centre, non-interventional
study (NIS; NCT02476942) collected detailed real-world data in PwHA treated per
local routine clinical practice.

Aim: To characterize bleeding rates, haemophilic treatment practices, prophylaxis
adherence and adverse events (AEs) in adult/adolescent PwHA with inhibitors in the
NIS.

Methods: Participants aged 212 years with congenital haemophilia A/documented
high-titre FVIII inhibitor history were enrolled. Participants remained on their usual
treatment; no interventions were applied.

Results: Overall, 103 PwHA with inhibitors enrolled, (median [range] age 31 [12-75]
years) and were monitored for median (range) 26.0 (4.1-69.6) weeks. In the episodic
(n =75) and prophylactic (n = 28) treatment groups, respectively, 1244 and 325
bleeds were reported, and 528 (42.4%) and 104 (32.0%) were not treated; annualized
bleeding rates (ABRs; 95% confidence interval) were 18.6 (15.2-22.8) and 14.9
(10.5-21.2) for treated bleeds, and 32.7 (27.3-39.1) and 25.0 (18.4-34.0) for all bleeds.
Coagulation products used included activated prothrombin complex concentrate
(@aPCC) and/or recombinant activated FVII. Among participants prescribed aPCC
prophylaxis, 35.0% adhered to both prescribed frequency of aPCC administration
and prescribed dose. Serious AEs of haemarthrosis and muscle haemorrhage were
reported; most common AEs were arthralgia, viral upper respiratory tract infection
and pyrexia.

Conclusions: ABRs (treated bleeds and all bleeds) remain high on standard treatment;

this prospective NIS demonstrates the need for more effective treatments for PwWHA
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1 | INTRODUCTION

Haemophilia A is characterized by a coagulation factor VIII (FVIII)
deficiency, leaving individuals at high risk of frequent bleeding,’
especially in the joints, leading to arthropathy and poor quality of
life.2® Replacement therapy with FVIII concentrate is the standard
of care for persons with haemophilia A (PwHA). Approximately 30%
of PWHA develop anti-FVIII alloantibodies (inhibitors)*® that dimin-
ish or abolish FVIII replacement therapy efficacy,® thereby increas-
ing morbidity and mortality.”®

Current standard therapies for PwHA with inhibitors are limited
to immune tolerance induction (ITI) to eliminate inhibitors and by-
passing agents (BPAs) to prevent or treat bleeding. ITI is demand-
ing, expensive, requires frequent and prolonged infusions and is not
always effective.®? The only broadly available BPAs are activated
prothrombin complex concentrate (aPCC; FEIBA VH; Shire, Dublin,
Irelandio) and recombinant activated FVII (rFVIla; NovoSeven® RT;
Novo Nordisk, Bagsvaerd, Denmark*!), which both require frequent
dosing®? and have suboptimal efficacy.®*31°

Real-world data on bleeding events, bleeding treatments and
safety outcomes with the current standard of care for PwHA are
often retrospective and may be based on variable or poorly defined
endpoints.’®? This non-interventional study (NIS; NCT02476942)
prospectively collected high-quality, detailed real-world data in
PwHA with and without inhibitors treated according to local routine
clinical practice. Eligible NIS participants were subsequently able
to enrol into a phase 3 study of emicizumab, a subcutaneously ad-
ministered recombinant humanized bi-specific monoclonal antibody
that restores missing FVIlla function and effective haemostasis by
bridging FIXa and FX.2° This enabled intra-individual comparisons of
outcomes before and during emicizumab prophylaxis. Emicizumab is
approved (HEMLIBRA®; F. Hoffmann-La Roche, Basel, Switzerland)
in several countries for prophylaxis in PwHA with inhibitors in pa-
tients of all ages.???

The objective of this analysis of the NIS was to characterize
bleeding events, coagulation product use, adherence to prophylaxis
and safety outcomes in adult and adolescent PwHA with inhibitors
(Cohort A); health-related quality of life and health status outcomes
for this cohort will be reported separately. Cohorts B and C of the
NIS include PwHA with inhibitors aged <12 years and PwWHA with-
out inhibitors aged 212 years, respectively, also to be reported
separately.

with inhibitors to reduce/prevent bleeds, with potential to improve prophylaxis ad-

herence and further improve outcomes.

blood coagulation factor inhibitors, factor VIII, haemophilia A, non-interventional study,

observational study, prospective study

2 | MATERIALS AND METHODS

2.1 | Study setting and design

This global, multi-centre, prospective NIS enrolled PWHA from 26
May 2015 to 3 February 2016 in compliance with International
Conference on Harmonisation Guidelines for Good Clinical
Practice, principles of the Declaration of Helsinki?® and local ethics
review groups. Participants from Cohort A were enrolled at 33 sites
in 12 countries (Appendix S1). Participants and/or legally author-
ized representatives gave written informed consent/assent before
study enrolment. The last participant completed the study on 17
March 2017.

Participant enrolment in Cohort A was estimated based on the
approximate number initially planned for the subsequent phase 3
emicizumab study, HAVEN 1 (NCT02622321).%* Participants were
enrolled in the episodic or prophylactic groups based on their treat-
ment regimen at study enrolment, with no protocol-specified in-
terventions (Appendix S2). Study completion occurred when the
last participant was either followed for 24 weeks or switched to
HAVEN 1.

2.2 | Study participants

Eligible participants were aged 212 years with congenital haemo-
philia A (any severity), a documented history of high-titre FVIII inhib-
itors (=5 Bethesda units/mL), documented episodic or prophylactic
BPA use for 26 months and 26 or 22 bleeds in the last 6 months on
episodic or prophylactic treatment, respectively. Exclusion criteria
are described in Appendix S3. Eligibility criteria, data collection and
follow-up in the NIS were similar to those used in the subsequent
HAVEN 1 study.?

2.3 | Endpoints

The primary endpoint was the number of bleeds over time (bleed-
ing rate) for treated bleeds. Additional bleed-related endpoints
included all bleeds (both treated and not treated with coagulation
products) and cause, type and location of bleeds. Secondary end-
points included type and purpose of coagulation product used and
adverse events (AEs); health-related quality of life data will be re-
ported separately.
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2.4 | Data collection

Demographic data and medical history were collected from par-
ticipants’ medical records on an electronic case report form (eCRF).
Concomitant medications (other than coagulation products for bleed
treatment) were also recorded in the eCRF by investigators.

Participants/caregivers used an electronic handheld device to
complete a sponsor-developed bleed/medication questionnaire
(BMQ). The BMQ included questions on timing of bleed (day, start
time), cause of bleed (trauma or surgery/procedure, and if neither
assigned to spontaneous), bleed type (joint bleed, muscle bleed,
soft tissue or miscellaneous bleed or bruise/haematoma) and loca-
tion of each type of bleed (eg, hip, elbow, wrist, shoulder, knee or
ankle). Participants administered and reported haemophilic med-
ication use (timing of doses and dose of coagulation product), as
per investigator-determined dosing and duration of treatment for
bleeds and in accordance with local clinical practice and local label-
ling. Purpose of coagulation product use was reported according to
4 categories (treatment for bleed, usual prophylaxis, one-time pro-
phylaxis and procedure/surgery). Although asked to complete the
BMQ daily, participants also could retrospectively enter data for
the 3 preceding days. Investigators were instructed to review the
data with participants during every clinic visit or monthly phone
call. If a participant was unable to enter data for any reason, the
investigator was able to do so, in agreement with the participant.

Throughout the study, all AEs were recorded in the eCRF by in-
vestigators. Serious AEs (SAEs) were as defined in the International
Conference on Harmonisation Guidelines for Good Clinical Practice.
Bleeds fulfilling SAE criteria (ie, needed hospitalization) were to be
reported as SAEs in the eCRF, while bleeds not fulfilling SAE criteria
were to be reported in the BMQ only.

Bleed definitions were adapted from standard criteria defined
by the Subcommittee on Factor VIII, Factor IX and Rare Coagulation
Disorders of the Scientific and Standardization Committee of the
International Society of Thrombosis and Hemostasis.?® Treated
bleeds were defined as events requiring administration of coagula-
tion factors for signs of bleeding (eg, pain and swelling). Joint bleeds
were defined as bleeds producing an unusual joint sensation, and
increasing swelling or warmth of the skin over the joint, increas-
ing pain or progressive loss of range of motion or use of the limb.
Spontaneous bleeds were those with no known contributing factor.
Traumatic bleeds had a known or suspected cause. Bleeds and hae-
matomas related to procedure/surgery or invasive diagnostic proce-
dures were not counted as bleeds. Additional bleed definitions were

previously published.?*

2.5 | Analyses

The NIS was not designed as a confirmatory study; thus, all analyses
were descriptive. Results are presented for all participants and by ep-
isodic or prophylactic treatment based on participants’ initial group
assignments by the investigator. The efficacy period (for bleed-re-

lated endpoints) and observation time (for safety reporting) began on
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the first day each individual had the opportunity to report bleed or
coagulation product data, and ended on the date of withdrawal from

the NIS or study completion, whichever occurred earlier.

2.6 | Primary analysis

Annualized bleeding rate (ABR) was derived using 2 methods.
Model-based ABR was estimated using a negative binomial regres-
sion model, including an offset variable to account for individual
follow-up times (efficacy periods), and was reported with 95% con-
fidence intervals (Cls). Calculated ABR was derived using the fol-
lowing equation: ABR = [(number of bleeds)/(number of days during
efficacy period)] x 365.25 and was reported as median and inter-
quartile range (IQR). A summary of the number, type, location and

cause was provided for all bleeds.

2.7 | Secondary analysis

Coagulation product use (number of doses and cumulative dose)
was characterized by frequency tables and summary statistics. The
purpose of haemophilic treatment use was summarized as the pro-
portion of participants reporting each possible category for all treat-
ments over the course of the study. The number of participants with
an AE or SAE and numbers of AEs and SAEs were summarized.

2.8 | Other analyses

A participant was considered compliant with reporting BMQ data if
bleeding events and bleed medications were entered at least every
4 days (reminders to enter data were sent daily via the electronic
device). BMQ compliance rate was based on the total number of par-
ticipants expected to complete the questionnaire during the study.

Participants in the prophylactic group with an aPCC prescription
for 23 months during the study were included in the analysis of ad-
herence to aPCC prophylaxis during the efficacy period. Adherence
to the prescribed frequency of drug administration was categorized
by the proportion of fully compliant weeks (ie, participant admin-
istered the required number of injections for >80%, 60%-80% or
<60% of study weeks). Adherence to prescribed dose was catego-
rized by the proportion of administered dose compared with the
prescribed dose (280% or <80%). Adherence to the prescribed fre-
quency of administration as per adherence to prescribed doses was
also described. Adherence to rFVlla prophylaxis was not assessed
because prophylaxis is not defined in the drug label,*! and only 4 of
11 participants in the prophylactic group treated with rFVlla had a
prescription exclusively for rFVlla prophylaxis.

3 | RESULTS

3.1 | Study population

All but 1 of the 103 participants were male (episodic, n = 75; proph-
ylaxis, n = 28; Table 1). One participant withdrew due to unknown
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Prophylaxis
Characteristic Episodic (n = 75) (n=28)
Sex, n (%)
Male 74.(98.7) 28 (100.0)
Female 1(1.3) 0
Age, years
Median (range) 33 (13-75) 23 (12-75)
212 and <18, n (%) 8(10.7) 9(32.1)
218, n (%) 67 (89.3) 19 (67.9)
Race, n (%)
White 41 (54.7) 18 (64.3)
Asian 25(33.3) 8(28.6)
Black/African American 9(12.0) 1(3.6)
Multiple 0 1(3.6)
Median (range) bleeding 8.0 (6-48) 4.5 (2-48)
events in 6 months before
entry to NIS, n?
Previously treated with 6(21.3) 16 (57.1)

immune tolerance
induction, n (%)

NIS, non-interventional study.

TABLE 1 Participant demographics

All(N = 103) and characteristics

102 (99.0)
1(1.0)

31(12-75)
17 (16.5)
86 (83.5)

59 (57.3)
33(32.0)
10(9.7)
1(1.0)
7.0 (2-48)

32(31.1)

2Collected from participant medical records and documented in the electronic case report form.

reasons before reporting any bleed or treatment data. Overall, the
median (range) age was 31 (12-75) years. Participants in the epi-
sodic group were older than those in the prophylactic group. More
than half of the participants were white (57.3%), and approximately
one-third were Asian (32.0%). The highest number of participants
was enrolled in the United States (14 episodic and 8 prophylaxis),
followed by China (13 episodic and 1 prophylaxis; Appendix S1).
Both the median (range) efficacy period and observation time were
25.4 (4.1-69.6) weeks in the episodic group and 26.9 (8.1-49.3)
weeks in the prophylactic group. A total of 91 (88.3%) participants
completed the study (reasons for discontinuation in Appendix S2);
68 subsequently entered HAVEN 1. Twelve participants discontin-
ued before completing the study, 1 of which entered HAVEN 1.
The most common comorbidities at the initial visit were hepati-
tis C (including chronic hepatitis C) and hypertension (Appendix S4).
The proportions of participants receiving concomitant medications
were comparable for the episodic and prophylactic regimens (72.0%
and 75.0%, respectively). Most commonly administered medication
classes included analgesics, non-steroidal anti-inflammatory agents
and opioid analgesics. Prior ITl use (episodic, 21.3%; prophylaxis,
57.1%) was consistent with rates reported by Carcao et al.?¢
Compliance with BMQ reporting was high and stable over the
duration of the study; 94.6% and 84.2% of questionnaires were com-

pleted in the episodic and prophylactic groups, respectively.

3.2 | Bleed outcomes

In total, 1244 and 325 bleeds were reported by participants on
episodic and prophylactic regimens, respectively (Table 2). A

substantial proportion of bleeds were not treated in either the
episodic or prophylactic groups (528 [42.4%] and 104 [32.0%],
respectively); overall, 64% were spontaneous bleeds and 36%
were traumatic.

Of treated bleeds, 57.6% were spontaneous and 42.4% were due
to trauma; 42.7% of spontaneous bleeds and 36.7% of traumatic
bleeds were not treated (Table 2). Overall, 71.2% of treated bleeds
occurred in the joints. In the episodic and prophylactic groups, re-
spectively, the most frequent locations for treated joint bleeds were
the knees (29.8% and 32.7%), elbows (24.6% and 21.1%) and ankles
(19.6% and 27.2%).

For all bleeds, most participants had an ABR >10 in the episodic
(67 [89.3%]) and prophylactic (21 [75.0%]) groups. ABR (95% ClI) for
treated and all bleeds, respectively, was 18.6 (15.2-22.8) and 32.7
(27.3-39.1) with episodic treatment and 14.9 (10.5-21.2) and 25.0
(18.4-34.0) with prophylaxis (Figure 1A). Median (IQR) calculated
ABR for treated and all bleeds, respectively, was 14.1 (6.5-25.9) and
21.7 (14.1-40.4) with episodic treatment, and 8.8 (5.3-17.2) and 16.8
(10.1-36.2) with prophylaxis (Figure 1B).

3.3 | Haemophilia A treatments

Among all 103 participants, the most commonly used haemophilia
A treatment was aPCC (75.7%), while 44.7% used rFVlla (Table 3).
In addition, 13 (12.6%) participants received standard half-life FVIII,
1-deamino-8-D-arginine vasopressin (DDAVP), cryoprecipitate and/
or fresh frozen plasma/whole blood. In all but 2 cases, participants
treated with standard half-life FVIII also received aPCC. In the epi-

sodic and prophylactic groups, respectively, participants received a
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TABLE 2 Bleeds by cause and type during the NIS

Episodic Prophylaxis All
(n=75) (n=28) (N =103)

All bleeds, n*? 1244 325 1569
Cause, n (%)

Spontaneous 698 (56.1) 244 (75.1) 942 (60.0)

Traumatic 546 (43.9) 81(24.9) 627 (40.0)
Type, n (%)

Joint 819 (65.8) 197 (61.6) 1016 (64.8)

Muscle 178 (14.3) 51(15.7) 229 (14.6)

Soft tissue 96 (7.7) 26 (8.0) 122 (7.8)

Bruise/ 106 (8.5) 36(11.1) 142 (9.1)

haematoma

Miscellaneous 45 (3.6) 15 (4.6) 60 (3.8)
Treated bleeds, n*” 716 221 937
Cause, n (%)

Spontaneous 376 (52.5) 164 (74.2) 540 (57.6)

Traumatic 340 (47.5) 57 (25.8) 397 (42.4)
Type, n (%)

Joint 520 (72.6) 147 (66.5) 667 (71.2)

Muscle 104 (14.5) 40(18.1) 144 (15.4)

Soft tissue 41 (5.7) 16 (7.2) 57 (6.1)

Bruise/ 28(3.9) 10 (4.5) 38(4.1)

haematoma
Miscellaneous 23(3.2) 8(3.6) 31(3.3)

NIS, non-interventional study.

@72-hour rule applied (Appendix S3).

PBleeds due to procedure/surgery in the episodic (n = 9) and prophylactic
(n = 1) groups were not included.

median (range) of 11 (1-232) and 70 (1-460) doses of aPCC or 16
(1-674) and 14 (1-92) doses of rFVIla during the efficacy period.

In the episodic group, 93.3% reported treatment for bleeds,
46.7% for one-time prophylaxis and 13.3% for procedure/surgery
(Appendix S5). Six (8.0%) participants in the episodic group reported
usual prophylaxis (3 switched from episodic to usual prophylaxis
during the study; 3 each reported 1 or multiple doses of usual pro-
phylaxis). In the prophylactic group, 100% of participants reported
usual prophylaxis, 89.3% for treatment for bleeds, 46.4% for one-
time prophylaxis and 3.6% for procedure/surgery.

3.4 | Adherence to prophylaxis

Adherence to prophylaxis was analyzed in 20 of 22 participants in
the prophylactic group prescribed and treated with aPCC; 2 were
excluded because they were prescribed aPCC for <3 months during
the study (due to study withdrawal).

Adherence to the prescribed frequency of aPCC prophylactic
administration for >80% of study weeks was observed in 40.0% of
participants, for 60%-80% of study weeks in 20.0% and for <60% of

Haemophilia & % WILEY--2
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[ All bleeding events [ Treated bleeding events

FIGURE 1 Participants’ ABRs? for all and treated bleeds.
“Bleeding events due to procedure/surgery were excluded.
Bleeding events began at the first sign of bleed and ended 72 hours
after the last treatment for the bleed; any symptoms of bleeding at
the same location of injections <72 hours apart were considered
the same bleed. PABR (95% Cl) was determined using the negative
binomial regression model. ABR, annualized bleeding rate; Cl,
confidence interval; IQR, interquartile range

study weeks in 40.0% of participants. Overall, participants adhered
to the prescribed frequency of aPCC administration for a median
70.0% of weeks on study. Participants received a median (IQR) 3.0
(2.7-4.6) doses of aPCC per week. Adherence to 280% of prescribed
aPCC doses was observed in 55.0% of participants and <80% of doses
in 45.0% of participants. Overall, adherence to both prescribed fre-
quency of aPCC administration and prescribed aPCC dose was high
among 35.0% of participants and low in 35.0% (Appendix S6).

3.5 | Safety outcomes

In the episodic and prophylactic groups, respectively, 67 and 38 AEs
were reported in 27 (36.0%) and 19 (67.9%) participants (Table 4).
Most common AEs included arthralgia, viral upper respiratory tract
infection and pyrexia. Twenty-five and 20 SAEs were reported in 10
(13.3%) and 8 (28.6%) participants, respectively. Haemarthrosis was
the most common serious bleed type, followed by muscle haemor-
rhage. No fatal outcomes were reported, and no participants with-
drew due to an AE.

One thromboembolic event (TE) was reported during the NIS.
A 16-year-old male receiving episodic haemophilic treatment was
hospitalized for a joint bleed and later experienced a myocardial

infarction. The participant was initially treated with multiple doses
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Episodic Prophylaxis
(n=75) (n=28)
aPCC
Participants 53(70.7) 25 (89.3)
exposed, n (%)
Median (range) 11 (1-232) 70 (1-460)
doses, n°
Median (range) 34 000.0 332 278.0

cumulative dose, (6000-1 157 411) (900-1 321 000)

units®
rFVlla

Participants 35 (46.7) 11 (39.3)

exposed, n (%)

Median (range) 16 (1-674) 14 (1-92)

doses, n°

115 000.0
(120 000-4 672 000)

84 000.0
(2000-822 000)

Median (range)
cumulative dose,
g

Other?

Exposures, n (%) 8(10.7)¢ 5(17.9)

Al TABLE 3 Haemophilic treatments

(N =103)

78(75.7)

20 (1-460)

94 028.5

(600-1 321 000)

46 (44.7)

15 (1-674)

112 515.0

(2000-4 672 000)

13 (12.6)

aPCC, activated prothrombin complex concentrate; rFVlla, recombinant activated factor VII.

3Some participants received >1 coagulation product.
PA dose is equivalent to 1 infusion.
‘Represents total amount reported during the NIS.

dncludes factor VIII (standard half-life), 1-deamino-8-D-arginine vasopressin (DDAVP; intravenous),
cryoprecipitate and/or fresh frozen plasma/whole blood; 1 participant received DDAVP and

cryoprecipitate.

of rFVlla during the first 2 days of hospitalization then switched to
multiple doses of aPCC over 4 consecutive days (cumulative aPCC

dose exceeded 200 U/kg per day during 2 of the 4 days).

4 | DISCUSSION

To our knowledge, this NIS is the first such report of a large global
cohort of adult and adolescent PwHA with inhibitors and the first
instance of prospective real-world data used as a control for a phase 3
study. Participant compliance with BMQ reporting was high and con-
sistent during the NIS, justifying the feasibility of using an electronic
device to record participant-reported medication and outcomes.
The NIS provided high-quality documentation of bleeds, coagulation
product use and safety outcomes from PwHA with inhibitors treated
according to local routine clinical practice. These results contributed
to an intra-individual analysis (n = 24) within the emicizumab HAVEN
1 study, which found that bleeding rate in PwWHA with inhibitors
treated with once-weekly subcutaneous emicizumab prophylaxis
was reduced by 79% (P < 0.0001) vs BPA prophylaxis in the NIS (ABR
[95% Cl], 3.3 [1.3-8.1] vs 15.7 [11.1-22.3], respectively).?*

Similar proportions of spontaneous and traumatic treated bleeds
were observed, most occurring in the joints. Bleeding rates with
prophylaxis were high and in line with those reported in the litera-
ture for PWwHA with inhibitors,**?” suggesting that participants were

not sufficiently protected from bleeding with their current regimen.

However, comparison of bleeding rates across studies is challenging
due to limited publications, lack of alignment and transparency on
the definition of bleeds and lack of published comparisons between
all and treated bleeds, both of which were evaluated here. This NIS
is the first real-world study to differentiate between treated bleeds
and all bleeds, demonstrating a substantial proportion (40.0%) of
untreated bleeds in PwHA with inhibitors, most of which occurred
spontaneously. This observation may not have been previously re-
ported because most other studies appear to focus on bleeds requir-
ing treatment.

The most frequently used BPA for prevention and treatment of
bleeding was aPCC; rFVIla was used by fewer participants, likely re-
flecting its lack of approval worldwide for prophylactic use.!* In the
prophylactic group, high adherence to the prescribed frequency of
aPCC administration (>80% of study weeks) and prescribed aPCC
doses (280% of doses) was each low, perhaps reflecting the burden
of multiple intravenous infusions required per week. Only 35% of
participants showed high adherence to both prescribed frequency of
administration and prescribed dose with aPCC. The reasons for non-
adherence to aPCC prophylaxis remain undefined and represent an
area for future research.

Frequently occurring AEs included arthralgia, viral upper respi-
ratory infection and pyrexia. A high proportion of participants in the
prophylactic group reported haemarthrosis (17.9%) and muscle hae-
morrhage (3.6%), further indicating that even high use of currently

available treatments does not provide sufficient bleed prevention/
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TABLE 4 Adverse events
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Prophylaxis
Adverse event (MedDRA)? Episodic (n = 75) (n=28) All (N =103)
Adverse events, n 67 38 105
Participants with 21 adverse event, 27 (36.0) 19 (67.9) 46 (44.7)
n (%)
Serious adverse events, n 25 20 45
Participants with 21 serious 10 (13.3) 8(28.6) 18 (17.5)
adverse event, n (%)
Common adverse events (occurring in 25% of participants overall), n (%)
Arthralgia 3(4.0) 2(7.1) 5(4.9)
Viral upper respiratory tract 1(1.3) 4(14.3) 5(4.9)
infection
Pyrexia 6(8.0) 0 6(5.8)
Haemorrhage-associated events reported as serious adverse events, n (%)
Serious adverse events, n 17 13 30
Participants with 21 serious 7 (9.3) 6(21.4) 13 (12.6)
adverse event, n (%)
Haemarthrosis 4 (5.3) 5(17.9) 9(8.7)
Muscle haemorrhage 3(4.0) 1(3.6) 4(3.9)
Haemorrhage 0 1(3.6) 1(1.0)
Haematuria/haemorrhage 1(1.3) 1(3.6) 2(1.9)
urinary tract
Pharyngeal haematoma 1(1.3) 0 1(1.0)
Gingival bleeding 1(1.3) 0 1(1.0)

MedDRA, Medical Dictionary for Regulatory Activities version 20.0.

*MedDRA System Organ Class (McLean, VA, USA) was used for the preferred terms used to classify
adverse events. Serious adverse events were as defined in the International Conference on
Harmonisation Guidelines for Good Clinical Practice.

control. The higher rate of haemarthrosis in the prophylactic group
may be explained by the possible development of haemophilic ar-
thropathy due to significant bleeding before approval of aPCC for
prophylaxis.’® One TE of myocardial infarction occurred in a partici-
pant after receiving multiple days of treatment with rFVIlla followed
by aPCC.

This study has some limitations. Higher bleeding rates may have
been reported in the episodic group due to the requirement for 26
bleeds in the last 6 months while on episodic treatment. In addition,
investigators may have selected participants with significant bleeding
on current standard therapy who they deemed would benefit the most
from emicizumab in the subsequent HAVEN 1 study. The observation
time for some participants was <24 weeks; however, >60% had an ob-
servation time >24 weeks and none had an observation time <4 weeks.

In conclusion, data from the NIS demonstrate the need for more
efficient and effective therapies for adolescent and adult PWHA
with inhibitors, with the potential to improve adherence to pro-
phylactic regimens and thus improve bleed outcomes. Additionally,
novel, long half-life therapies such as emicizumab, which require less
frequent dosing and can be administered subcutaneously, may con-
tribute to improved adherence by reducing the burden associated

with prophylaxis.
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