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Emicizumab prophylaxis in infants with severe hemophilia
A without factor VIl inhibitors: Results from the primary
analysis of the HAVEN 7 study

Upraveno podle ustni prezentace 505 prednesené na kongresu Americké hematologické spole¢nosti (ASH),
9. — 12. prosince 2023
Abstrakt je dostupny na: https://ash.confex.com/ash/2023/webprogram/Paper177963.html



Background

@  Starting prophylaxis early in life should be the standard of care
* However, many infants with severe HA do not receive prophylaxis until 21 year of age, owing to

the challenges of FVIIl administration:

— Venous access issues
— (CVAD-associated risks

N Emicizumab can be administered subcutaneously from HA diagnosis, enabling early initiation
of prophylaxis, and may mitigate risks of:

— Untreated spontaneous and traumatic bleeding, which accrues damage
— Intracranial hemorrhages, of which there is a substantial risk in the first year of life

o
&.

— FVIIl inhibitor development, due to reduced use of FVIII products

The primary analysis of HAVEN 7 (NCT04431726) evaluates the efficacy, safety, PK (and PD, reported

in Poster 1238) of emicizumab in infants <12 months of age with severe HA without FVIIl inhibitors

CVAD, central venous access device; F, factor; HA, hemophilia A;

. L Pipe S, et al. ASH 2023; ustni prezentace 505.
PD, pharmacodynamics; PK, pharmacokinetics.



Study design

* At data cut-off, 55 participants were exposed to
emicizumab for a median (range) duration of
100.3 (52-118) weeks*

* Key inclusion criteria:

— PUPs or MTPst from birth to <12 months of age with
severe HA without FVIII inhibitors

— No evidence of ICH at enroliment

* Endpoints included:

— Efficacy: ABRs for treated bleeds, all bleeds, treated
spontaneous bleeds, treated joint bleeds

— Safety: AEs, AESIs including TEs and TMAs,
immunogenicity including ADAs and FVIII inhibitors

— PK: Plasma trough emicizumab concentrations
— PD: Biomarker data, reported in Poster 1238

A Phase lllb, multi-center, open-label study of
emicizumab in infants aged €12 months with
severe HA without FVIIl inhibitors

Emicizumab
1.5mg/kg QW or
3mg/kg Q2W or

6mg/kg Q4W

Emicizumab
3mg/kg Q2W

Emicizumab

3mg/kg QW

Maintenance dose
(48 weeks)

Loading dose
(4 weeks)

7-year follow-up

* Primary analysis clinical cut-off date: May 22, 2023

* Future analyses over the 7-year long-term follow-up
period will include, but will not be limited to, safety,
and joint health outcomes assessed by MRI

tDefined as a participant with <5 exposure
\DAs, anti-drug antibodies; AE, adverse event;
‘esonance imaging; MTP, minimally treated participant;

Ty 2 weeks; QaW, every 4 weeks; Pipe S, et al. ASH 2023; Ustni prezentace 505.



Baseline characteristics

Age at informed consent, months
Mean (SD) 5.0 (3.9) 357 B
Median 4.0 W MTPs (n=30)

Range 9 days—11 months 30 days c 30 4 PUPs (n=25)

Age group, n (%) g B
0-<3 months 25 (45.5) S =
3-12 months 30 (54.5) g

1]

Prior treatment status, n (%) s 204
MTP’ 30 (54.5) 5
PUP 25 (45.5) € n=18

3 15+

Historical bleeding episodes prior to first

dose of emicizumab' 10 -
Participants with =1 bleed, n (%) 36 (65.5)

Total number of bleeds, n 77
Spontaneous, n (%) 25 (32.5) 5
Traumatic, n (%) 19 (24.7)
Procedural/surgical, n (%) 33 (42.9) .

Family history of HA, n (%) 41 (74.5) 0-<3 12
Family history of FVIII inhibitors 7(12.7)

Age (months)

*Defined as a participant with <5 exposure days to FVIII. tThe reporting period was variable across the 36 participants who had =1 bleed
prior to receiving emicizumab, with the median (min, max) age at time of first historical treated or untreated bleed being 1 (0, 49) week(s).

HA, hemophilia A; F, factor; MTP; minimally treated participant; PUP, previously untreated participant; SD, standard deviation. Pipe S, et al. ASH 2023; ustnf prezentace 505.



Effective emicizumab trough concentrations were
achieved and sustained in infants

Mean emicizumab trough concentrations by study week Emicizumab trough concentrations by study week
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I Following loading doses, mean (95% CI) trough concentrations
were 62.0 (58.3—65.6) ug/mL at Week 5

* Steady-state trough concentrations of ~57-66ug/mL were
higher than those in older people with HA on the same dosing
regimen in the HAVEN 1—4 studies (46.7ug/mL)

— Injection site may have played a role, as 80% of loading dose

administrations were in the thigh, which has been associated with a
trend for higher exposure than abdomen or upper arm administrations
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Emicizumab trough concentrations by age

Mean emicizumab concentration,
Mg/mL (95% CI)

* Mean steady-state trough concentrations increased slightly
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 Wlth age unt" approximately 6 months Of age’ Whereupon

Study week trough concentrations were maintained at 260ug/mL
n 50 51 52 51 51 52 51 49 52 53 50 50 48 52 52 52

o

* Mean FIX and FX concentrations were not impacted by
emicizumab treatment

For the participant whose dose was up-titrated, only data before up-titration are included. Pive S | ASH 2023 Gstni 505
Cl, confidence interval; F, factor; HA, hemophilia A. pe S, etal. » Ustni prezentace '



No new safety signals were identified at

primary analysis

Total number of AEs, n

Participants with 21 AE, n (%)
AE with fatal outcome
AE leading to withdrawal from treatment
AE leading to dose modification/interruption
AE of Grade =3
AE related to treatment
SAEs

AEs of special interest, n (%)
Systemic hypersensitivity reactions and
anaphylactic / anaphylactoid reactions
Thromboembolic event
Thrombotic microangiopathy

631

55 (100)

0 (0)

0 (0)

0 (0)
17 (30.9)
9 (16.4)*
16 (29.1)t

1(1.8)

0 (0)
0 (0)

No ICHs were reported

No AEs led to withdrawal or dose modification
or interruption

All treatment-related AEs were Grade 1 ISRs

No SAEs were considered treatment-related;
most were infant specific (respiratory-related and
head-injury events) and considered serious due to
required or prolonged hospitalizationt

There was one anaphylactic reaction, confirmed
to be due to egg allergy and deemed unrelated
to emicizumab?

*All treatment-related AEs were Grade 1 local injection-site reactions. *Sixteen participants reported 30 SAEs; none were considered emicizumab related and all considered serious due to hospitalization. SAEs included: fall (n=4);
head injury (n=4); bronchiolitis, bronchitis, pneumonia, tonsillitis, mouth hemorrhage, tongue hemorrhage (n=2 for each); ear infection, laryngitis, upper respiratory tract infection, urinary tract infection, viral infection, eyelid
contusion, post-procedural fever (liver biopsy), post-procedural hemorrhage (tonsillectomy), skin laceration, tongue injury (n=1 for each). *One Grade 2 anaphylactic reaction due to an egg allergy was reported in one participant;
this event resolved and was considered not related to emicizumab. AE, adverse event; ICH, intracranial hemorrhage; ISR, injection-site reaction; SAE, serious adverse event.

Pipe S, et al. ASH 2023; ustni prezentace 505.



Emicizumab demonstrated consistent efficacy across
bleeding endpoints

Model-based” ABRs across bleed categories
2.0

Median (range) follow-up:
101.9 (52.6-119.7) weeks
(N=55)

Median (range)
age at analysis:
29 (12-39) months

Model-based ABR (95% CI)

(N=55)
0.0
(0.0-0.1)
0.0t All treated bleeds were
L categorized as traumatic?#
Treated bleeds All bleeds Treated spontaneous bleeds Treated joint bleeds

*Model-based ABRs were assessed with aid of a negative binomial regression model. TABR could not be estimated via the negative binomial regression model as
no treated spontaneous bleeds were observed in the study; as a result, a value of 0.0 is reported instead . *Bleeds were categorized as traumatic if

parents/caregivers recorded a bleed with a known or believed reason for the bleed. ABR, annualized bleeding rate; Cl, confidence interval. Pipe S, etal. ASH 2023; Ustni prezentace 505.



Emicizumab demonstrated consistent efficacy across
bleeding endpoints

Participants with zero bleeds across bleed categories

No participant had
>3 treated bleeds

Thirty-seven participants
(67.3%) had 0-3 all bleeds

Emicizumab dose was
up-titrated to 3mg/kg QW in
one participant, per
investigator request based
on decreasing emicizumab
levels (locally assessed)?

Proportion of participants with
zero bleeds, %

Treated bleeds* All bleeds Treated spontaneous bleeds Treated joint bleeds

Median (range) age at analysis: 29 (12—39) months and median (range) follow-up: 101.9 (52.6—-119.7) weeks (N=55). *All 42 treated bleeds in 25 participants were traumatic.
TEmicizumab level was confirmed retrospectively by central assessment to be 6.6 ug/mL at the lowest. The participant experienced three treated bleeds before up-titration
(Day 374) and two untreated bleeds after up-titration until clinical cut-off date (328 days later); all bleeds were traumatic. Emicizumab level in this participant one week after
up-titration was 22.7 ug/mL, and ranged from 46.6—-62.4 ug/mL in samples collected between Weeks 3 and 13 post up-titration. The participant tested negative for ADAs at

all timepoints before and after up-titration (baseline, Week 5, 17, 29, 41, and 53, as well as up-titration Week 1 and 5). ADA, anti-drug antibody; QW, every week Pipe S, et al. ASH 2023; ustni prezentace 505.



Immunogenicity to emicizumab and FVIII

\ﬁ(/ All 55 participants were evaluable for immunogenicity; none tested positive for ADAs to emicizumab*

On study, 27 participants did not have any FVIII EDs. In the 28 participants with 21 FVIII ED(s)
* Median (min, max) on-study FVIII ED(s) was 1 (0, 10), with a mean (SD) of 1.8 (3.3) doses
— *  On-study FVIII EDs were similar between PUPs (median [min, max]: 1 [0, 10], n=14) and MTPs (median [min, max]: 0 [0, 10], n=14)

—=| Following FVIII exposure, 24 participants were tested for FVIIl inhibitors,™ with two testing positive; both were
PUPs aged 0—3 months at enroliment

Low FVIIl inhibitor rate in HAVEN 7 (3.6%) may be a consequence of reduced FVIIl usage in participants treated with emicizumab;
however, many participants are still within the FVIII exposure risk period for inhibitors

Participant 1% Participant 28

* No family history of FVIIl inhibitors * Family history of FVIII inhibitors

* Confirmed for FVIII inhibitors on Day 603 (6.9CBU/mL) and * Tested positive for FVIII inhibitors on Day 428 (28.4 CBU/mL) and
Day 681 (1.5CBU/mL) confirmed post CCOD on Day 532 (9.0 CBU/mL)

* Experienced three non-consecutive EDs with * Experienced 10 non-consecutive EDs with extended
standard half-life FVIII for traumatic bleed management half-life FVIII for bleed treatment and surgical procedures

*ADAs were measured at weeks 1, 5, 17, 29, 41, and 53; and during long-term follow-up in the case of clinical suspicion. TParticipants were tested for FVIII inhibitors following =3 EDs, or two

consecutive doses, of FVIII. *fA PUP (<1 month old) with large F8 deletion receiving five doses of standard half-life FVIII (500 IU; two doses on Day 333 and 404, one dose on Day 405) for

treatment of two traumatic mouth bleeds. SA PUP (1 month old) with intron 22 inversion with a traumatic mouth bleed (Day 279) treated with 350 IU extended half-life FVIII and negative for

inhibitors. On Days 414—-422, seven non-consecutive EDs of preventative extended half-life FVIII were provided for adenotonsillectomy, ranging from 500 1U to 2550 IU. Tonsillectomy

resumed (Day 425), accompanied by a post-procedural bleed treated with extended half-life FVIII (Day 425: 500 1U, 1200 1U, 250 1U; Day 426: 250 1U) and rFVlla (Days 427-434). Pive S. et al. ASH 2023: Gstni prezentace 505
ADA, anti-drug antibody; CBU, chromogenic Bethesda unit; CCOD, clinical cut-off date; ED, exposure day; F, factor; PUP, previously untreated participant; rFVlla, recombinant activated factor VII. pe >, ’ ’ P '



Conclusions

Effective mean trough concentrations of emicizumab were achieved and maintained

In line with the safety profile of emicizumab in clinical trials, no new safety signals were
observed, and no ICH occurred

Model-based ABRs were consistently low, all participants had zero treated
spontaneous bleeds

Up to CCOD, no participant developed ADAs, and FVIII EDs were low, resulting in 3.6% of
participants developing de novo FVIII inhibitors

This primary analysis of HAVEN 7 indicates that emicizumab is efficacious and well tolerated in infants
with severe HA without FVIII inhibitors; future analyses over the 7-year follow-up period will describe the
natural history of children with HA initiating emicizumab soon after birth, including joint health outcomes

ABR, annualized bleeding rate; ADA, anti-drug antibody;
CCOD, clinical cut-off date; ED, exposure day; F, factor;
HA, hemophilia A; PD, pharmacodynamics;

ICH, intracranial hemorrhage. Pipe S, et al. ASH 2023; ustni prezentace 505.



Pharmacodynamic biomarkers in infants with hemophilia
A receiving emicizumab in HAVEN 7

Upraveno podle posteru P1238 predneseného na kongresu Americké hematologické spolecnosti (ASH),
9. — 12. prosince 2023
Abstrakt je dostupny na: https://ash.confex.com/ash/2023/webprogram/Paper173015.html



Background

* Emicizumab, a bispecific antibody that mimics the cofactor function of activated FVIII,
demonstrated a favorable safety and efficacy profile in infants with severe HA without
FVIII inhibitors in HAVEN 7 (NCT04431726)

* It is known that some coagulation factors, including FIX and FX, the binding targets of
emicizumab, have lower plasma levels during the first 6 months of life

* This research investigates whether the developing coagulation system impacts the PD
of emicizumab prophylaxis in infants with HA enrolled to HAVEN 7 from birth to <12
months of age

F, factor; HA, hemophilia A; PD, pharmacodynamics Kiialainen A, et al. ASH 2023; prezentace posteru P1238.



Methods

* Informed consent from the parents/legally authorized representative and ethics approval were obtained

* Trough plasma concentrations of emicizumab were measured by validated enzyme-linked immunosorbent
assay

* PD was assessed by aPTT, FVIII activity using a chromogenic assay containing human FIX and FX
(considered FVIll-like activity), and by FXla-triggered TG assay

* Plasma antigen levels of FIX and FX were determined using immunoassays

* Plasma samples from 110 healthy infants collected separately were also measured to generate age-
matched reference ranges

F, factor; TG, thrombin generation; PD, pharmacodynamics; aPTT, activated partial
thromboplastin time; Kiialainen A, et al. ASH 2023; prezentace posteru P1238.



PD biomarkers, and FIX and FX plasma levels, were assessed in 55 participants
during the first 52 weeks of emicizumab treatment (data cut-off: May 22, 2023)

Figure 1. Mean and individual FVIll-like activity over time Figure 2. Mean and individual TG peak height over time
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For the participant whose dose was up-titrated, only data before up- For the participant whose dose was up-titrated, only data before up-
titration are included. Values reported as <1 U/dL are replaced with 0.5 titration are included.

(lower limit of quantification).

° By the first post-baseline visit (Week 3), aPTT was shortened to the age-matched reference range in most participants and was then
generally maintained in the normal range throughout the treatment period

* Mean (SD) FVIII-like activity increased to 22.5 (6.1) U/dL at Week 5 after the emicizumab loading doses and was sustained
at 21- 26 U/dL thereafter (Figure 1)

* Mean (SD) TG peak height increased to 67.4 (27.2) nmol/L at Week 5 and was sustained at 67-88 nmol/L throughout the treatment period

(Figure 2)
* Mean plasma FIX and FX concentrations were not affected by emicizumab treatment

F, factor; SD, standard deviation; PD, pharmacodynamics; aPTT, activated partial Kiialainen A, et al. ASH 2023; prezentace posteru P1238.

thromboplastin time; TG, thrombin generation.



PD biomarkers as a function of age group

Figure 3. Mean and individual FVIll-like activity by age at visit
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(lower limit of quantification). FVIII, factor VIIL.

Figure 4. Mean and individual TG peak height by age at visit
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For the participant whose dose was up-titrated, only data before up-
titration are included. TG, thrombin generation.

* The loading period (first 4 weeks) was excluded and only “steady state” measurements were considered for the PD markers

* Mean (SD) FVIII-like activity of 18.1 (5.4) U/dL in the youngest participants

(1-2 months old) increased to 23.6 (7.6) U/dL at 3-4 months old and was similar (23-28 U/dL) in the older age groups

(Figure 3)

* Age did not have a notable impact on mean TG peak height (Figure 4)

* There was no age effect on aPTT
F, factor; SD, standard deviation; PD, pharmacodynamics; TG, thrombin generation; aPTT,

activated partial thromboplastin time.

Kiialainen A, et al. ASH 2023; prezentace posteru P1238.



FIX and FX plasma levels as a function of age group

Figure 5. Mean and individual FIX concentration by age at visit Figure 6. Mean and individual FX concentration by age at visit
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* All measurements were considered for FIX and FX plasma levels

* Mean (SD) plasma FIX and FX antigen concentrations were 4.40 (1.09) pg/mL (Figure 5) and 6.24 (1.29) pg/mL (Figure 6) in the <1-

month-old participants, increased progressively with age until about 9 months old, and then stayed around 9-10 pg/mL thereafter for
both FIX and FX

F, factor; SD, standard deviation. Kiialainen A, et al. ASH 2023; prezentace posteru P1238.



Biomarkers in age-matched healthy infants

Table 1. Biomarker reference ranges by age in healthy infants.

0-3 months >3-24 months

aPTT, mean (range), sec 55.1 (23.9-100.0); n=26" 34.7 (23.9-50.0); n=64
FVIII:C, mean (range), % 42.1 (0-100.0); n=40 89.1 (30.0-162.0); n=64
TG peak height, mean (range), nmol/L 257.0 (148.0-419.9); n=45

FIX, mean (range), yg/mL 7.1(0-13.4); n=40 11.0 (6.6-17.3); n=58
FX, mean (range), pg/mL 5.8 (0-9.9); n=41 9.3 (5.2-13.5); n=63

*14 samples were above upper limit of quantification (>255 sec) and were excluded from calculations. Some
samples were clotted and there was not sufficient volume to conduct all analyses with all samples. aPTT,
activated partial thromboplastin time; FIX, factor IX; FVII.C, factor VIl activity; FX, factor X; sec, seconds;

TG, thrombin generation.

* Plasma samples from 110 healthy infants (0-3 months old, n=42; >3-24 months old, n=68) were collected
separately to generate age-matched reference ranges.

* Lower plasma levels of FIX and FX, as well as FVIII activity, were observed in the healthy infants =3 months
versus >3 months of age (Table 1).

° There was no statistically significant difference in TG between <3 months versus >3 months of age in healthy
infants.

F, factor; TG, thrombin generation; aPTT, activated partial thromboplastin time; Kiialainen A, et al. ASH 2023; prezentace posteru P1238.



Pharmacokinetic/PD relationships

Figure 7. Individual FVIli-like activity Figure 8. Individual TG peak height . _ L ,
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Values Espieiziamablgengentpatieny(jagomL.) Emicizumab concentration (ug/mL) previous studies of emicizumab.

(lower limit of quantification)

F, factor; SD, standard deviation; PD, pharmacodynamics; aPTT, activated partial thromboplastin time; Kiialainen A, et al. ASH 2023; prezentace posteru P1238.



Conclusions

FVIlI-like activity and thrombin generation increased, and aPTT was shortened, after
starting emicizumab prophylaxis in HAVEN 7

FVIlI-like activity was observed to increase with age up to ~3—4 months old, and FIX and
FX levels were observed to increase with age up to ~9 months old

The PD profiles of emicizumab in infants with HA were consistent with those previously
observed in older children and adults with HA

Hence, even with lower levels of FIX and FX observed in the youngest participants,
emicizumab showed the expected PD response

F, factor; PD, pharmacodynamics; aPTT, activated partial thromboplastin time, Kiialainen A, et al. ASH 2023; prezentace posteru P1238.
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Physical activity, bleedings and quality of life in patients
with haemophilia a without inhibitors - a multicenter,
observational Italian study with a wearable device

Upraveno podle ustni prezentace 663 prednesené na kongresu Americké hematologické spole¢nosti (ASH),
9. — 12. prosince 2023
Abstrakt je dostupny na: https://ash.confex.com/ash/2023/webprogram/Paper179089.html



Background and Objectives

* HA Is characterized by spontaneous or traumatic recurrent bleedings, especially in joints and
muscles, which can cause haemophilic arthropathy, impaired function, and in turn, reduce
physical and social activities and negatively impact the quality of life

* Despite regular PA being strongly recommended by guidelines as a key element to improve
well-being and mental health, the perception of an associated increased risk of bleeding and

bleed-related issues discourage PWHA

This study (NCT04165135 — POWER) aimed to gather data on PA status, bleeding, HR-QoL, and
health status, through the use of a Wearable Device and an electronic Patient-Reported Outcome

(ePRO) app, in individuals with moderate or severe HA without inhibitors receiving treatment according
to the clinical practice

F, factor; HA, hemophilia A; PA, physical activity; o
PWHA, people with hemophilia A; HR-QoL, health- Mancuso ME, et al. ASH 2023; ustni prezentace 663.
related quality of life.



Study Design

12 MONTHS

Observation period

[ Month 3 ] [ Month 6 } m m Additional observational period

If patient starts a newly month 3 after month 6 after

approved drug after month 6 new therapy new therapy
of observation

UP TOP 18 MONTHS

baseline

The population was observed for 12
A non-interventional, prospective, months or up to 18 months if the
multicenter study conducted in 18 therapy with a newly approved
investigational Italian sites product was initiated during the
study

The study started in January

2020 and was completed in

April 2022 with the last data
collection

Mancuso ME, et al. ASH 2023; Ustni prezentace 663.



* Data related to bleeding, bleeding
treatment, HRQoL and VAS pain was
collected through a dedicated ePRO
application downloaded and run on the
patient's own devices

* Participants were asked to wear the
Fitbit Versa Health & Fitness
Smartwatch (fitness tracker) in order
to collect data about physical activity

Criteria for defining study populations

a . . All data were transferred to
S 4 Intention-To-Treat Population — ITT (N=103) eCRF after evaluation by
% All enrolled patients who received the ePRO application and the fitness tracker. nvestigators
7]
wd
o <
o Evaluable population — EVL (N=54)
= . : ) . . . , The results related to the PA
72) All enrolled patients with at least 6 valid months of physical activity evaluations during the study. The .
. : . . - : : , outcome have been described
g patients with 6 valid months of physical activity will be defined by an Extent of Exposure to the fitness : :
<@ : . o only for the EVL population, while
= tracker of at least 6 months (180 days) and a compliance to the use of the fithess tracker of at least 50%
o in the period define by the exposure U S ERER WOl
LICJ ' described for the ITT population.

HR-QoL, health-related quality of life; VAS, visual analog score.
Mancuso ME, et al. ASH 2023; ustni prezentace 663.



Demographic and clinical characteristics
at baseline

* The mean age in the overall ITT population was 28.3 years (median 27.0 years, range 12-50
years)

* The overall ITT population (103 patients) included:
v 17 patients aged 12-17 years
+ 46 patients aged 18-30 years
+ 40 patients aged 31-50 years

* More than 90% of patients overall (97 patients, 94.2%) had severe hemophilia and the
remaining (6 patients, 5.0%) had moderate hemophilia

* Approximately 10% of patients overall had a history of positive inhibitors against FVIII
(eradicated since at least 3 years)

F, factor; ITT, Intention-To-Treat Population. Mancuso ME, et al. ASH 2023; Ustni prezentace 663.



Treatment Regimens

* Over the ITT population, 102 subjects received at last 1 prophylaxis therapy while 1

subject received an on-demand therapy

PROPHYLAXIS FOR HAEMOPHILIA

BLOOD COAGULATION FACTORS
OCTOCOG ALFA
EFMOROCTOCOG ALFA
RURIOCTOCOG ALFA PEGOL
MOROCTOCOG ALFA
TUROCTOCOG ALFA
TUROCTOCOG ALFA PEGOL
DAMOCTOCOG ALFA PEGOL
LONOCTOCOG ALFA
SIMOCTOCOG ALFA
FACTOR VIII NO BETTER SPECIFIED

OTHER SYSTEMIC HEMOSTATICS
EMICIZUMAB

F, factor; ITT, Intention-To-Treat Population.

(84,3%)
(32.4%)
(21.6%)
(4.9%)
(5.9%)
(7.8%)
(2,0%)
(2.9%)
(3.9%)
(2,0%)
(1,0%)
(15.7%)
(15.7%)

Mancuso ME, et al. ASH 2023; Ustni prezentace 663.



Results — Primary Endpoint

Physical Activity data collected by the fithess

tracker (active minutes, metabolic equivalents for
tasks, and step counts)

" o PR * Most of the active minutes were light (high-intensity
5wl ' o physical activities were poorly represented in all the
j = g I I * T subgroups). The adolescents were in the active zone for
2 ™ _ B o = CoL a median of 203.0 minutes per day (of with only 9.7 very
N | awhd Ldii aWaE active minutes);
A s Y AROMIS ety Al tinder Voo A ees - WNPA e - Low weekly rates for all activities (no differences

p =0.7630 p=0.7384 p = 06556 p=0.5836
& L o o

based on type of physical activity);

* The mean METs per day were lower in adults
(adolescents kcal/kg/hour, young adults 5.3

| S - N I kcal/kg/hour, adults 4.6 kcal/kg/hour);

o -ilﬁ -i.& -4 & & - e s s

— * The number of steps per day resulted similar between

. Fal Burm Minutes Cardio Minutes Peak Minutes
Hearl zone minutes

[Age Group [ 12-17 years B 18-30 years M 31-50 years [ Overall | the VariOUS age grOUpS

Minubes per day

MVPA, Moderate to Vigorous Physical Activity; Mancuso ME, et al. ASH 2023; Ustni prezentace 663.
METs, metabolic equivalent of task.



Results — Secondary Endpoints

Adherence to the WHO Guidelines for

Physical Activity

Al IRE PRCY R e e i * Approximately 51% of the subjects had sedentary
behavior
68.18% b * All the adolescents included in the EVL showed
100.00% sedentary behavior while the frequency of active
31.82% I — subjects was higher in young adults of the EVL
population (15/22, 68.2%) than in adults (11/26, 42.3%)
O Active O Sedentary p=0.0088 * Similar results can be observed in the ITT population

A patient will be defined “adherent” to WHO guidelines if:
= 12-17 years old:
- MVPA minutes per day = 60 minutes
= 18-50 years old:
- Fairly active (moderate) minutes per week = 150 minutes OR
- Very active (vigorous) minutes per week = 75 minutes OR
- An equivalent combination of fairly and very active minutes (i.e. considering 1 fairly active minute as 0.5 very active minutes)

EVL, Evaluable population; MVPA, Moderate to Mancuso ME, et al. ASH 2023; Ustni prezentace 663.

.........


https://pubmed.ncbi.nlm.nih.gov/26390060/

Results — Secondary Endpoints

Number and types of bleeds

12-17 years 18-30 years 31-50 years Overall
(N=17) (N=46) (N=40) (N=103)

Total number of bleeds per patient
Number (%) of subjects with | & (35.39%) 21(45.7%)  18(450%) 45 (43.7%)
g

Median number of bleeding 1.5 2.0 2.5 2.0
Q1;Q3 1:;2 1:3 2;5 1;3

« Spontaneous bleeds
blongg 7). of sublects W[ 5 (11.8%) 10(217%) 7 (17.5%) 19 (18.4%)
Median number of bleeding 1.5 1.0 2.0 2.0
Q1;Q3 1:;2 1;2 2;5 1;2

« Traumatic bleeds
blongg 7)ot sublects W | 5 (17.6%) 18(39.1%)  14(350%)  35(34.0%)
Median number of bleeding 1.0 2.0 20 20
Q1;Q3 1:4 1:3 1:4 1;3

« Bleeds related to procedures/surgeries
EI::;:; (%) of subjects with 0 0 1(2.5%) 1(1.0%)
Median number of bleeding 1.0 1.0
Q1;Q3 ° ° 1:1 151

EVL, Evaluable population;

At least one bleeding (mean 2.9; median 2.0) was
reported in 43.7% of the subjects

A total of 129 episodes, were observed, mainly at joints
(N=84) and having traumatic origin (N=82);

The most common symptom associated with the bleed
reported by subjects was pain.

The rate of bleeding in the EVL population was
numerically lower in subjects with active behavior
(1.384 [0.974; 1.907] bleeding/year) than in subjects
with sedentary behavior (1.945 [1.481; 2.509]
bleeding/year). The physical activity in the 2 days
preceding the bleeding was comparable to the one
observed in the overall observational period

Mancuso ME, et al. ASH 2023; ustni prezentace 663.



Results — Other Secondary Endpoints

The mean EQ-5D VAS progressively worsened, indicating a situation of discomfort and pain during the
study. The results of HRQoL showed that a sedentary condition was associated with a worse pain
status, a higher risk of hospitalization, and a worse joint status compared to active patients

In the EVL population the rate of patients that had at least one hospitalization during the observational

period was higher in subjects with sedentary behavior (5 patients, 17.9%) than in subjects with active
behavior (1 patient, 3.8%)

The mean HJHS total score score increased (i.e., worsened) from baseline to month 6 and month 12 in
both subjects with sedentary and active behavior, with more marked mean increases in subjects with
sedentary behavior at both time points

In general, adherence to the treatment regimen was quite poor overall (mean 55%) and only 26.2% of

the subjects had an adherence = 80%

VL, Evaluable population; HJAS, Hemophilia Joint Hea o
Score; HRQoL, health-related quality of life. Mancuso ME, et al. ASH 2023; Ustni prezentace 663.



Conclusions

* The use of a fitness tracker and an ePRO app allows the systematic recording of data on the daily activity,
QolL, bleeding, and adherence to therapy in subjects with HA without inhibitors in their daily life.

* Patients with HA without inhibitors have a lower-than-expected physical activity based on adherence to
WHO Guidelines.

* Despite the poor PA, about half of the subjects reported bleeds, especially in the sedentary population,
suggesting that other causes than PA, such as treatment adherence and type of treatment, might affect
number, frequency, and severity of bleedings.

* These outcomes might be particularly relevant considering the stringent monitoring of bleeding and PA
being more accurate than in other studies and belonging to data systematically collected for 12 months in
the real-world environment.

* Further research on a larger sample of patients is heeded to confirm the relationship between bleeding
and physical activity.

HA, hemophilia A; PA, physical activity; QoL, o
quality of life. Mancuso ME, et al. ASH 2023; Ustni prezentace 663.



Bone health of hemophilia A
patients using emicizumab

Upraveno podle posteru P2620 predneseného na kongresu Americké hematologické spolec¢nosti (ASH),
9. — 12. prosince 2023
Abstrakt je dostupny na: https://ash.confex.com/ash/2023/webprogram/Paper174200.html



Background

* Hemophilia patients exhibit a higher prevalence of osteoporosis compared to
age-matched general population

* Mechanism are still uknown, and there 're some hypothesis
— FVIII may possess additional physiological functions contributing to bone health

— Overall coagulation function or thrombin generation may be pivotal in maintaining optimal bone
health

F, factor. Lyu T, et al. ASH 2023; prezentace posteru P2620.



Aim

* Evaluate Emicizumab’s impact on Bone Health:

— Emicizumab mimics the coagulation function of FVIII but possesses a structurally distinct
composition

— Compare the bone health in emicizumab users vs. emicizumab-naive patients

— Provide information to explain the possible osteoporosis mechanism in hemophilia

F, factor. Lyu T, et al. ASH 2023; prezentace posteru P2620.



Method

* Assessing Bone Health in Hemophilia Patients (June 2019 - June 2023) in National
Taiwan University Hospital Hemophilia Center

* Examinations Conducted:

— Routine annual joint health evaluations for PwHA and PwHB - DEXA to measure BMD in the lumbar
spine, hip, and femur

— Serum levels of PINP and CTX were measured as reference markers for bone formation and bone
resorption

* Statistical Analysis:
— Utilized the Kruskal-Wallis test to statistically evaluate the observations among the three groups

PwHA, people with hemophilia A; PwHB, people with hemophilia B, DEXA, dual-energy X-
ray absorptiometry scan; BMD, bone mineral density; PA1NP, procollagen type 1 N-
terminal propeptide; CTX, C-terminal telopeptide. Lyu T, et al. ASH 2023; prezentace posteru P2620.



Results

* Study population:
Yy pop Characters of different patient groups

- PwHA UtllIZIng emicizumab for more than one Hemophilia A Hemophilia A, Hemophilia B P valve
— emicizumab user emicizumab naive (n=10)
year (n=8), (n=8) (n=16)
_ o - Age 37.5 46 42 0.804
PwHA receiving regular FVIII treatment (n=16), (e53) 5:70) i)
- ABR 15 2.5 4 0.638
— PwHB (n=10), (0-23) (0-97) (0-25)
. T . BMD Lumbar spine 0.10 -0.25 -0.3 0.385
CharaCterISthS (-2.5-3.4) (-2.9-1.2) (-2.0-3)
TN . . .y BMD femur -0.7 -1.0 -1.0 0.978
— Similarities in age, ABR, and joint conditions (-2.2-1.5) (-3.6-1.9) (-2.4-0.5)
observed among the three groups BMD hip o 4 L 0978
(-2.0-1.5) (-3.2-1.8) (-2.0-0.7)
Hp. PINP (ng/mL) 47.03 45.19 67.295 0.050
* Data AnaIySIS (26.78-105.5) (24.05-124.00) (38.88-96.30)
o . . . CTX (ng/mL) 0.536 0.398 0.458 0.820
— No statlst|ca!ly significant differences detected in (0326-875)  (0159-0.767)  (0.329-0.919)
BMDs and biomarkers HIHS 14.50 17 10 0.868
(2-36) (1-50) (2-27)
— Potential trend toward higher levels of P1NP in HEAD-US 22 24 14.5 0.309
5-41 1-42 6-31
the PWH B g rou p Data (median, range); ABR: annual bleeding rate; BI'\-("I D: bom): mineral density; PlI'EP: pruc?:l-llagzn type 1 N-lermsnai prolepticle:

CTX: C-terminal telopeptide; HIHS: hemophilia joint health score; HEAD-US: hemophilia early arthropathy detection—ultrasound
Reference range: P1NP: 15.13-58.59 ng/mL; CTX: <0.704 ng/ml

F, factor; PwHA, people with hemophilia A; PwHB, people with hemophilia B; ABR, annual

bleeding rate; BMDs, bone mineral densities, PA1NP, procollagen type 1 N-terminal

propeptide; CTX, C-terminal telopeptide; HJHS, Hemophilia Joint Health Score; HEAD-US,

Haemophilia Early Arthropathy Detection with UltraSound. Lyu T, et al. ASH 2023; prezentace posteru P2620.



Results

Bone Mineral Density (Lumbar Spine) of Emicizumab Users
* Longitudinal Analysis for PWHA :
USIng emICIZumab e———a [nhibitor

2 Non-inhibitor

— Examined changes in T-score of BMD

over time : i
0

— Three PwHA patients with baseline T- i e il
scores below zero demonstrated :
improvements in their T-scores after i
one year of emicizumab treatment i
B:seline Yl Y2 Y3

PwHA, people with hemophilia A; BMD, bone mineral density. Lyu T, et al. ASH 2023; prezentace posteru P2620.



Conclusions

* The results of this study indicate a lack of significant disparities in bone health between
individuals utilizing emicizumab and those who are not

* Furthermore, our findings suggest that emicizumab usage does not lead to a decline in
bone health over the observed period

Lyu T, et al. ASH 2023; prezentace posteru P2620.



Experience with emicizumab among people with
hemophilia A in the Canadian hemophilia bleeding
disorders registry

Upraveno podle posteru P1240 predneseného na kongresu Americké hematologické spolecnosti (ASH),
9. — 12. prosince 2023
Abstrakt je dostupny na: https://ash.confex.com/ash/2023/webprogram/Paper174057.html



Background

* The use of emicizumab as prophylaxis to prevent bleeding or reduce the frequency of
bleeding episodes in congenital HA was approved by Health Canada for the treatment of
PwHA with FVIIl inhibitors in 2018, and without FVIII inhibitors in 2019

* Here, we present the results of a non-interventional cohort study, using data routinely
collected by the CBDR to evaluate treatment patterns of emicizumab in Canada and the
associated safety and effectiveness outcomes, including quality of life; this presentation
summarizes the cumulative experience with emicizumab of PwWHA registered in the CBDR

up to December 31, 2022

F, factor; HA, hemophilia A; PwHA, people with hemophilia A; CBDR, Canadian Bleeding

Disorders Registry. Poon MC, et al. ASH 2023; prezentace posteru P1240.



Methods

* De-identified data were extracted from the CBDR database for all registered PWHA who
had received emicizumab at least once prior to December 31, 2022

 Effectiveness outcomes were measured by the proportion of PWHA with zero, traumatic,
spontaneous, or joint bleeds as well as ABRs for all bleeds. Intra-patient comparisons of
bleeding were performed, using a negative binomial regression model, for all PwHA and
for those with 26 months of follow-up in both pre-and post-emicizumab periods as a
sensitivity analysis

 Effectiveness outcomes also included participants’ HIHS, PROBE, and EQ-5D index and
VAS scores. We performed a complete data analysis, without imputation

* This study was approved by the research ethics board of McMaster University and other
participating centers and abides by the guiding principles of the Declaration of Helsinki

F, factor; HA, hemophilia A; PwHA, people with hemophilia A; CBDR, Canadian Bleeding

Disorders Registry; ABRs, annualized bleeding rates; HJHS, Hemophilia Joint Health Score;

PROBE, Patient Reported Outcomes, Burdens and Experiences ; EQ-5D, standardised

measure of health-related quality of life; VAS, visual analog score. Poon MC, et al. ASH 2023; prezentace posteru P1240.



Overview of the study cohort using data
collected by the CBDR

Year 1 Year 2 Year 3 Year 4
PwHA who did not receive PwHA who received PwHA who received PwHA who received
emicizumab and were registered in—™ "  emicizumab and were —*  emicizumab and were emicizumab and were
CBDR between January 2018 and registered in CBDR up to registered in CBDR up to registered in CBDR up to
December 2019 (n=2525) December 31, 2020 (n=73) December 31, 2021 (n=146) December 31, 2022 (n=533)

CBDR, Canadian Bleeding Disorders Registry; PWwHA, people with hemophilia A. Poon MC, et al. ASH 2023; prezentace posteru P1240.



Demographic characteristics

* Baseline demographic characteristics
were stratified by disease severity
(defined by the level of endogenous
FVIII activity) and age

* Overall, 498 (93.4%) PWHAE (including
two females) had severe disease, 28
(5.3%) had moderate disease, and 7
(1.3%) had mild disease

At the start of emicizumab exposure:
220 (41.3%) PwHAEwere <18 years
old, 78 (14.6%) PwHAEhad current
FVIII inhibitors, 82 (15.4%) had a
history of FVIII inhibitors, and 373
(70.0%) had no history of FVIII
inhibitors

Characteristic m

N (%)
Age, years
Mean = SD, n

Median (Q1, Q3)

Male, n (%)

Mean BMI (kg/m2) £ SD, n
FVIIl inhibitor statust, n (%)

Current
Low titer
High titer

Inhibitor history

No inhibitor

Emicizumab regimen, n (%)

Weekly
Biweekly
Other?

ITI while on emicizumab, n (%)

252 +18.0, 533

21.1
(10.8, 37.0)

531/533 (99.6)
23.8+9.5, 424

78/533 (14.6)
44/533 (8.3)
34/533 (6.4)
82/533 (15.4)

373/533 (70.0)

260/533 (48.8)
229/533 (43.0)
44/533 (8.3)
6/533 (1.1)

498 (93.4)

24.8+17.5,498

21.2
(10.5, 36.8)

496/498 (99.6)
23.8+9.3,393

67/498 (13.5)
38/498 (7.6)
29/498 (5.8)
77/498 (15.5)

354/498 (71.1)

241/498 (48.4)
216/498 (43.4)
41/498 (8.2)
6/498 (1.2)

28 (5.3) 7(1.3) 220 (41.3)
32.4+236,28 27.8+24.1,7 8.9+5.1,220
26.9 17.0 9.1
(13.0, 47.9) (10.4, 48.0) (4.5,13.1)
28/28 (100.0) 7/7 (100.0) 219/220 (99.5)
25.9+12.4, 27 17.3+45,4 19.7 +10.0, 191
5/28 (17.9) 8/7 (85.7) 38/220 (17.3)
3/28 (10.7) 3/7 (42.9) 22/220 (10.0)
2/28 (7.1) 37 (42.9) 16/220 (7.3)
4/28 (14.3) 1/7 (14.3) 25/220 (11.4)
19/28 (67.9) 0/7 (0.0) 157/220 (71.4)
15/28 (53.8) 477 (57.1) 76/220 (34.5)
10/28 (35.7) 3/7 (42.9) 121/220 (55.0)
3/28 (10.7) 0/7 (0.0) 23/220 (10.5)
0/28 (0.0) 0/7 (0.0) 5/220 (2.3)

Severity of Hemophilia A* _ﬂ_
____Severe | Moderate | _____Mid | <18years ____ 218years |

313 (58.7)

36.7+14.6 313

343
(24.7, 46.0)

312/313 (99.7)
27.3+7.5,233

40/313 (12.8)
22/313 (7.0)
18/313 (5.8)
57/313 (18.2)

216/313 (69.0)

184/313 (58.8)
108/313 (34.5)
21/313 (6.7)
1/313 (0.3)

*Severe HA (FVIII <0.011U/mL), moderate HA (0.01 < FVIII £0.051U/mL) and mild HA (0.05 < FVII <0.401U/mL). TCurrent (inhibitor at the time of receipt of the first dose of
emicizumab), low titer (<5 BU), high titer (=5 BU), history of FVIIl inhibitors (inhibitor detected prior to emicizumab but no current inhibitors), no inhibitor (inhibitors not
detected or observed). ¥Emicizumab regimen “Other” category includes every 5t gth gth |1t 12t q5h qgth 1gth 28t 30t days and bimonthly.

F, factor; HA, hemophilia A; PwHA, people with hemophilia A; BMI, body mass index; ITI,
immune tolerance induction; Q1, first quartile; Q3, third quartile; SD, standard; PWHAE,

patient with hemophilia A who received at least one dose of emicizumab.

Poon MC, et al. ASH 2023; prezentace posteru P1240.



The safety profile of emicizumab is consistent
with previous reports

* Atotal of 22 AEs were reported during the entire observation period, nine of which were
cases of COVID-19

* The other 13 AEs comprised an event of thrombosis (occurring in one person with
COVID-19), seven allergic reactions, two incidences of FVIII inhibitor development, two
neurological events (headache; headache, nausea, and vomiting) and one case of a large
hematoma that developed at an operative site following removal of a port-a-cath
— The event of thrombosis was considered by the clinician to be possibly related to the use of

emicizumab; it was judged to be device-associated and occurred in a patient who had undergone
surgery within three months prior to the event

* There were no discontinuations or dose modifications due to AEs

F, factor; AEs, adverse events; COVID-19, coronavirus disease 2019. Poon MC, et al. ASH 2023; prezentace posteru P1240.



PwHA reported favorable effectiveness
outcomes for emicizumab

. Severity of hemophilia A" Inhibitor statust
. E '““-m-m
[ J

Over a medlan (Q1 , Q3) N 533 498 28 7 78 82 373

fOI IOW_ u p t| me Of 24 9 Zero bleeds, n (%) 388 (72.8) 363 (72.9) 19 (67.9) 6(85.7) 49 (62.8) 64 (78.0) 275 (73.7)

( 1 36 395) d ayS 388 Traumatic bleeds, n (%) 87 (16.3) 83 (16.7) 3(10.7) 1(14.3) 16 (20.5) 7(85) 64 (17.2)

b J
Spontaneous bleed, n (%) 69(12.9) 63 (12.7) 5(17.9) 1(14.3) 15(19.2) 8(9.8) 46 (12.3)
72.8%) PWHAE had no

( . A) Joint bleeds, n (%) 106 (19.9) 100 (20.1) 5(17.9) 1(14.3) 21(26.9) 12 (14.6) 73(19.6)

reco rd ed b I eed S ABR?, median (Q1, Q3), n 0.0(0.0,04), 00(00,04), 00(00,05), 00(00,00), 00(00,05, 00(0.0 00), 00(00,0.7)
all PwHA 533 498 28 7 78 82 an
Follow-up days for all PwHA, 249 (136, 395), 248 (141,393), 246 (67, 682), 661 (264, 906), 1067 (408, 1268), 238 (129, 396), 221 (128, 312),
median (41, A3), n 533 498 28 7 78 82 373
ABR¢, median (Q1, Q3), n 21(11,48), 21(11,47), 19(06,94), 60(60,60), 10(04,16), 17(09,43), 3.0(1562),
PwHA with bleeds 145 135 9 1 29 18 98
Follow-up days for PwHA with 302 (218, 425), 298 (220, 410), 571 (47, 1079), 906 (906, 906), 1072 (571, 1254), 322 (236, 425), 264 (184, 354),
bleeds, median (Q1, Q3),n 145 135 9 1 29 18 98
HJHSS mean £ SD, n 94+133,76 96%137,69 58+785 124+161,2 17817522 76+124 16 53+79 38
PROBE score$, mean % SD, n 08+025 08+0253 06+01,4 09+00,2 07+0214  08+01,8 08+02 37

EQ-5D index scoref, mean 28D, n = 0820259 080253 0.8+01,4 09002 0802 14 08x01,8 0802, 37

EQ-5D VAS score$, mean 28D, n  77.0%£163,59 777+164,53 641+134,4 850%71,2 756+194,14 T718+96,8 787+163 37

*Severe HA (FVII <0.011WmL), moderate HA (0.01 = FVIII =0.051U/mL) and mild HA (0.05 < FVIIl =0 401U/mL). "Current {inhibitor at the time of receipt of the first dose of
emicizumak), history of FVIIl inhibitors (inhibitors detected prier to emicizumab but ne current inhibitors), no inhibitor (no inhibitors detected or observed yet). *Calculated
as: (total number of bleeds/duration of follow-up [days])«365.25 for PwHA who received emicizumab prior to December 31, 2022. iThe HJHS can range from 0 (normal) to
124 (worst joint status). The PROBE score can range from 0 (worst health status) to 1 {best health status). The EQ-5D utility index can range from -0.28 (worst health
status) to 1 (best health status). The EQ-5D YAS can range from D (worst health status) to 100 (best health status).

ABR, annualized bleeding rate; F, factor; HA, hemophilia A; HJHS, Hemophilia Joint Health Score;
PROBE, Patient Reported Outcomes Burdens and Experiences; PwHA, people with hemophilia A; Q1, quartile 1; Q3, quartile 3;
SD, standard deviation; VAS, visual analog scale; PwWHAE, patient with hemophilia A who received at least one dose of

emicizumab.
Poon MC, et al. ASH 2023; prezentace posteru P1240.



Effectiveness outcomes after switching to
emicizumab

* Using a negative binomial regression model, an intra-patient comparison in all PWHAE
(n=533) showed a decrease in mean (95% CI) ABR from 1.22 (1.06—-1.42), pre-
emicizumab (2018, prior to first dose) to 0.50 (0.41-0.60) post-emicizumab (rate ratio
[95% CI] 0.41 [0.33-0.50], p<0.001)

* The intra-patient comparison in PWHAE without current FVIIl inhibitors (n=455) showed
a decrease in mean ABR (95% CI) from 1.02 (0.87-1.19) to 0.54 (0.44—0.66) (rate ratio
[95% CI] 0.53 [0.43—-0.65], p<0.001)

* The intra-patient comparison in PWHAE with current FVIII inhibitors (n=78) showed
a decrease in mean ABR (95% CI) from 5.03(3.30-7.66) to 0.41 (0.26-0.65) (rate ratio
[95% CI] 0.08 [0.04-0.15], p<0.001)

PwHAE, patient with hemophilia A who received at least one dose of emicizumab; ClI,
confidence interval; F, factor; ABR, annualized bleeding rate. Poon MC, et al. ASH 2023; prezentace posteru P1240.



Conclusions

* This analysis describes the baseline characteristics, safety and effectiveness outcomes
of Canadian PwHA treated with emicizumab before December 31, 2022; a total of 387
new PwWHA were included in this analysis compared with the previous analysis (data cut-
off: December 31, 2022, n=146)

* The data show that 72.8% of PWHAE had no recorded bleeds since they started
emicizumab, and that there was a substantial decrease in bleeds post-emicizumab in
both PWHA with and without current FVIII inhibitors

* The safety profile of emicizumab was consistent with previous reports. The CBDR allows
for a longitudinal follow-up of the Canadian HA population, which can inform healthcare
practitioners and regulatory authorities of the safety and efficacy outcomes of treatments
In routine clinical practice

PwHA, people with hemophilia A; HA, hemophilia A; CBDR, Canadian Bleeding Disorders
Registry; PWHAE, patient with hemophilia A who received at least one dose of emicizumab. Poon MC, et al. ASH 2023; prezentace posteru P1240.



Quality of life in emicizumab-treated people with
hemophilia A in the ATHN 7 hemophilia natural history
study — An assessment of baseline PROMIS®-29 Scores

Upraveno podle posteru P3998 predneseného na kongresu Americké hematologické spolecnosti (ASH),
9. — 12. prosince 2023
Abstrakt je dostupny na: https://ash.confex.com/ash/2023/webprogram/Paper174092.html



Background

* PwWHA experience frequent bleeding into joints, muscles, and soft tissues due to a deficiency of
FVIII, which has a substantial negative impact on their HRQoL

* Emicizumab is a bispecific antibody approved for prophylactic treatment of HA

« ATHN: A Natural History Cohort Study of the Safety, Effectiveness and Practice of Treatment for
People with Hemophilia (NCT03619863) prospectively monitors safety and effectiveness of
contemporary HA and B therapies, including emicizumab, in the US

* We describe baseline scores for a subset of adults with HA enrolled in ATHN 7 who were receiving
emicizumab and completed the Patient-Reported Outcomes Measurement Information System
(PROMIS®)-29 Profile measure at the time of study entry, with the aim of contributing to the
literature on disease burden in PWHA

PwHA, people with hemophilia A; F, factor; HA, hemophilia A; HRQoL, health-related quality of
life; ATHN, American Thrombosis and Hemostasis Network; US, United States. Buckner TW, et al. ASH 2023; prezentace posteru P3998.



ATHN 7 is a longitudinal, prospective observational cohort
study conducted at 26 ATHN-affiliated sites in the US

Clinical and demographic information is collected at baseline
* PwHA not receiving emicizumab at baseline were excluded from this analysis

* The PROMIS-29 is a disease-agnostic measure capturing data across the following physical,
mental, and social health domains: physical function, fatigue, sleep disturbance, pain intensity,
pain interference, depressive symptoms, anxiety, and ability to participate in social roles/activities

* The PROMIS measures are scored using a standardized T-score metric with a reference population
mean of 50 and a SD of 10, based on the US general population. Higher scores indicate the
participant is experiencing more of the concept being measured (positive or negative). The limits
for ‘'normal’ function for each PROMIS assessment score varied between domains

PwHA, people with hemophilia A; F, factor; HA, hemophilia A; SD, standard deviation; Buckner TW, et al. ASH 2023; prezentace posteru P3998.
HRQoL, health-related quality of life; ATHN, American Thrombosis and Hemostasis
Network; US, United States.



Participant demographics and baseline characteristics

Age at study entry, years Overall, 67 participants in ATHN 7

Mean (SD) 34.8 (14.5) receiving emicizumab at study entry
Median (min, max) 30.0 (18.0, 75.0) completed PROMIS-29 at baseline
Age (at study entry) group, n (%)
* Participants had a median (min,
<24 years 17(25.4) max)
25-49 years 39 (58.2) age of 30.0 (18.0, 75.0) years
=50 years 11 (16.4)
Sex, n (%) * Diseas?c severity at diagnosis was
severe for 53 (79.1%) participants
Male 7 e and mild or moderate for 14
Female 0(0.0) (20.9%) participants
Primary HA diagnosis severity, n (%)
Severe 53 (79.1) . There_ were 12 (17.9%) PwWHA with
Mild or moderate 14 (20.9) FVIII inhibitors
FVIII inhibitors, n (%)
Yes 12(17.9)
No 55 (82.1)
Family history of HA, n (%)
Yes 36 (53.7)
No 29 (43.3)
Unknown 2 (3.0)
*Data on pediatric PwHA are being collected in ATHN 7 but are not reported here Buckner TW, et al. ASH 2023; prezentace posteru P3998.

PwHA, people with hemophilia A; F, factor; HA, hemophilia A; SD, standard deviation; ATHN, American Thrombosis and
Hemostasis Network.



PROMIS-29 domain T-scores at baseline aligned with the

US reference population

Mean (SD) T-score

Figure 1. Baseline PROMIS-29 T-scores for the overall population of participants
treated with emicizumab in ATHN 7 (N=67)
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symptoms: 60-70; severe symptoms: >70

ATHN, American Thrombosis and Hemostasis Network; PROMIS, Patient-Reported Outcomes Measurement Information System;
Qol, quality of life; SD, standard deviation; US, United States.

Mean PROMIS-29 domain
T- scores for ability to
participate in social roles
and activities, symptoms
of anxiety, sleep
disturbance, depression,
and fatigue at baseline all
fell within 0.5 SD of the
reference population mean
(Figure 1)

However, PWHA did
demonstrate mild
symptoms of pain
interference (mean
baseline T-score: 55.62;
[normal: <55])

Buckner TW, et al. ASH 2023; prezentace posteru P3998.



Mean (SD) T-score

PROMIS-29 domain T-scores at baseline aligned with the US refere

population

Figure 2. Baseline PROMIS-29 T-scores by age group for participants treated with
emicizumab in ATHN 7 (N=67)
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*n=16 for ability to participate in social roles and activities; 'n=38 for pain interference; i{n=10 for anxiety,
depression, pain interference; SNormal: >45; INormal: <55.

ATHN, American Thrombosis and Hemostasis Network; PROMIS, Patient-Reported Outcomes Measurement Information System;
Qol, quality of life; SD, standard deviation; US, United States.

PwHA with FVIII inhibitors had mild
impairment of physical function
(42.17) and mild symptoms of pain
interference (58.64). People without
inhibitors had physical function
(45.96) and pain interference (55.00)
within 0.5 SD of the reference
population

People with severe HA without FVIII
inhibitors had mild impairment of
physical function (44.76) and mild
symptoms of pain interference
(55.49), while people with
mild/moderate HA without
inhibitors had physical function
(49.85) and pain interference (53.46)
within 0.5 SD of the reference
population

Physical function decreased with age,
from 51.71 in the group aged <24
years to 36.18 in the group aged
=50 years, while pain interference
increased with age, from 51.18 in the
group aged =24 years to 59.80 in
the group aged =50 years. There
was no relationship between age
group and anxiety, depression, and
sleep disturbance (Figure 2)

Buckner TW, et al. ASH 2023; prezentace posteru P3998.



Limitations

*  Results should be interpreted with caution as subgroup numbers are small, therefore no statistical
tests were performed

* The exact duration of emicizumab exposure prior to study entry could not be extracted, meaning
duration of treatment at the time of completing the PROMIS questionnaire could not be determined

*  The disability paradox, in which people with persistent disabilities report better quality of life
outcomes than perceived by those without disabilities, should also be considered

PROMIS, Patient-Reported Outcomes Measurement Information System; Buckner TW, et al. ASH 2023; prezentace posteru P3998.



Conclusions

* Inthis analysis, we observed that HRQoL in PWHA receiving emicizumab, as measured by PROMIS-29
domain T-scores, generally did not differ from that of the US reference population

*  PwHA did report mild symptoms of pain interference

*  Physical function, ability to participate in social roles/function, and pain varied between age groups

PwHA, people with hemophilia A; HRQoL, health-related quality of life; PROMIS, Patient-
Reported Outcomes Measurement Information System; Buckner TW, et al. ASH 2023; prezentace posteru P3998.
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