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Bone and joint health markers in persons with haemophilia A (PwWHA)
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SUMMARY . RESULTS

« Haemophilic arthropathy is a common complication of Biomarker and HJHS data were analysed from PwHA Baseline values of most bone and joint biomarkers were
haemophilia A (HA).2 iIn HAVEN 3 (Table 1). within normal ranges or similar to published levels in
. . . At data cut-off (4 October 2018), median follow-up was 87.4 weeks. healthy individuals.®-12
Treatment of HA with emicizumab was shown to be . o o L
P 4 well tolerated in the HAVEN clinical Table 1. Participant characteristics. - Large variability in bone and joint biomarkers was observed
e_ |Cag|gus ana well tolerated | e CliniCca » PWHA with ‘PWHA with between individuals (Figure 4).
trials.4- CUEIERIE IS e"a'(‘;af'leo';)JHS b'oaaikflg‘;'ata - No significant differences in baseline values were observed in the
.. : .. - biomarkers of PwWHA previously on FVIII prophylaxis versus
Median age (IQR), years 35 (26-45) 38 (27-48) _ _ _ ) o
The effect of emicizumab prophylaxis on bone_ an_d joint Age groups, n (%) 265 years 2 (1.9) 5 (4.3) episodic treatment, and in PwHA with target joints versus those
health was assessed as an exploratory endpoint in <18 years 7 (6.5) 7 (6.0) without.
Median BMI (IQR), kg/m? 25.0 (23.0-28.0) 25.4 (22.8-28.3) _ _ _
HAVEN 3. Race, n (%) White 64 (59.8) 80 (68.4) Figure 4. Baseline biomarker levels.
. : . . Asian 28 (26.2) 22 (18.8)
_Treatment W|th_er_n|_C|zumal? Iec_l to cllnlcal_ly relevant | T 5 (4.7) 5 (4.3) 7. —27.81 o705 7272 +10.32 1400, 247042890 __2990.1
Improvements in joint function in those with target joints. American z 100 1911
Bone and joint biomarkers remained within the normal Other 1(0.9) 108)
. .. : Unknown 9 (8.4) 9 (7.7) 1000 -
range during emicizumab prophylaxis. Prior EVIIl, n (%)  Prophylaxis 47 (43.9) 50 (42.7) 800 -
Episodic 60 (56.1) 67 (57.3) . 600
BACKG ROUND Target joints, n (%) None 36 (33.6) 38 (32.5) |
>1 71 (66.4) 79 (67.5) 400 -
History of HIV infection, n (%) 17 (15.0) 31 (26.5) 200 - NA
« PwHA are predisposed to recurrent joint bleeds and haemophilic History of Any 1(0.9) 5 (4.3) ; = e 1 o | - -
arthropathy which can cause permanent joint damage.! osteoporosis, n (%) ——— L 09) G OC, OPG, CTX-l, IL-6, TNFa, PINP, CTX-l, COMP, CS846, SRANKL,
. : : : : PP rea - - nmol/L  ng/mL  ng/mL ng/L ng/L ug/L  pg/mL ng/mL pg/L  ng/mL
HAIs associated with decreased bone mineral denSIty' BMI, body mass index; FVIII, factor VIII; HIV, human immunodeficiency virus; (n=116)T(n =117) (n = 117) (n = 117)*(n = 117) (n=117)(n = 116)%(n = 117)(n = 117)(n = 117%)
« Emicizumab is a recombinant, bispecific, humanised monoclonal HJHS, Haemophilia Joint Health Score; IQR, interquartile range;
antibody that bridges factor (F) IXa and FX to replace the function of PWHA, persons with haemophilia A; QW, every week. l Participant medianand [ Lab healthy Literature healthy
missing EViila in PWHA restoring haemostasis.” lower/upper quartiles reference range reference range
| . | PwHA previously on FVIII prophylaxis and with no *Values below the limit of quantification (BLQ) are imputed with half of that limit of quantification;
* |r_‘ HA_VEN 3 (NCT02847637)’ the_”Sk O_f tre_ated blee_ds was target joints had lower (indicating healthier) HJHS 57% of values for SRANKL, and 49% of values for IL-6 were BLQ); all IL-1 samples but one were
significantly reduced compared with episodic FVIII with 96% and 97% ) ) BLQ and so are not shown here.
reductions (p<0.001) with prophylaxis once weekly and once every 2 scores at baseline (Flgure 2). tMissing observation at baseline for n = 1.

: . Error bars denote min/max values.
Figure 2. HJHS scores 2/<12 at baseline by treatment (A) COMP, cartilage oligomeric matrix protein; CS-846, chondroitin sulfate 846 epitope;
TaY CTXI, C-terminal telopeptide of type | collagen; CTX-Il, C-terminal telopeptide of type Il collagen,;
or target jOlnt status (B) IL-6, interleukin 6; OC, osteocalcin; OPG, osteoprotegerin; PLNP, N-terminal propeptide of type |
procollagen; sRANKL, soluble receptor activator of nuclear factor- kappaB Ligand,;
A B TNFa, tumour necrosis factor alpha.

weeks (QW, Q2W)), respectively; treatment with emicizumab was
well tolerated.?

« Here we explore the effect of emicizumab prophylaxis on bone and
joint health in PwHA without FVIII inhibitors enrolled in the

- 100 100 - . L.
HAVEN 3 trial. None of the measured biomarkers changed significantly
_ 89 CSO ' during emicizumab prophylaxis across 18 months
S S .
S 60 319 HIHS §60 (Figure 5).
T | 40 - . : :
g m <12 HIHS & * During the follow-up period, all biomarker levels (e.g., COMP and
. : - 20 - o : L
HAVEN 3: A phase 11l trial of adult and adolescent 20 P1NP; n = 94) remained stable within the normal range.
. . . . . _ | 0 - . . .
persons with severe HA without FVIIl inhibitors, ? " rophylactic  Episodic FVIN No target joint 21 target joint Figure 5. Measures of cartilage turnover (A. COMP) and
who previously received FVIII as prophylaxis or Vil n = 60 n=36 n=71 bone formation (B. P1INP).
epl sodic treatment (Fl gure 1) - The HIHS 2.1 consists of 8 item scores on joint level and a global gait score. Scores range B Arm “A-B D
- - from O to 20 per joint and the global gait score ranges from 0 to 4, resulting in a HIJHS-total
Figure 1. HAVEN 3 study design.? score (0 to 124). ool . . 12004
A cut-off score of 12 was used (median in the FVIII prophylaxis population based on our data). — : —
n=36__,  Arm A emicizumab __, FVIII, factor VIII; HIHS, Haemophilia Joint Health Score; E ﬂ 510007
1.5mg/kg QW maintenance PwWHA, persons with haemophilia A. = J = 300-
Pre-study n=35 © Arm B: emicizumab | Explorator C g . . . 0 0 re o v 8 ;
_ episogie VI § *| amgikg Q2w mantenance  [RPRNIANI Significant and clinically relevant improvements in the 2 ; g 600 : i H
~ N . _ .« p- . — o | 5 ) 3 ®
P | Patlonts aged 212 n=184—  Arm C:no prophylaxis —> Eva'ggggn o HJHS joint-specific domain were observed at 48 weeks % = 400 o o 0 i
c |y wi Vv 9 J . - t i e J 6 A
% without FVIIl inhibitors biomarkers in PwWHA with 21 target jOInt. O 200 Oé_i,*i E
A N=12 and HIHS » Mean change in joint-specific and total HJHS after 48 weeks of | | —— SR —
ore dy n =63 At D emicizumah emicizumab prophylaxis was -2.23 and -2.25, respectively, for 40 60 0 20 40 60
FVIIl prophylaxis 1.5mg/kg QW maintenance PwHA with 21 target joint (Figure 3). Week Week

* Improvements were consistent across HIJHS for different locations

All patients treated with emicizumab were given a loading dose of 3mg/kg weekly for 4 weeks, followed by the Includes only participants 218 years, and excludes Arm C.

indicated maintenance dose, starting Week 5. The primary efficacy analysis was performed at 24 weeks; (knee, ankle, elbow). COMP, cartilage oligomeric matrix protein; PINP, N-terminal propeptide of type I procollagen.
emicizumab prophylaxis continued after the primary efficacy analysis. ] L
FVIII, factor VIII; HA, haemophilia A; HJHS, Haemophilia Joint Health Score; QW, every week; Fl g ure 3 |mpr0vement N J()lnt health at Week 49 ()f m
Q2W, every 2 weeks; R, randomisation. .. :

emicizumab prophylaxis. - : :
- Haemophilia joint health scores (HJHS; v2.1) were evaluated at Total HIHS HIHS joint-specific domain * Clinically relevant improvements in HJHS were

baseline and Week 49 of emicizumab prophylaxis in 107 PwHA. S ﬁ et arget observed in PWHA with target joints after as little as
y Higher HJHS scores mc_llcate poorer J_omt health_. | agg ~1- ot n=71 48 weeks of emicizumab.
« Biomarkers of bone formation (osteocalcin, N-terminal propeptide of ETTO0 ' - _ o _
type | procollagen), bone resorption (C-terminal telopeptide of type | %%’ 87 e e 'ioitrf‘trgit:% « At baseline, bone and joint biomarker levels were
collagen), o:_steoblasts (osteoprotegerin), oste_oclastogen(_esis (soluble L 5-2 : -2,25 -2,23 similar to those reported in healthy individuals, and
receptor activator of nuclear factor- kappaB Ligand), cartilage turnover e | : remained within normal ranges during the follow-up
(cartilage oligomeric matrix protein), cartilage degradation (C-terminal bas'\gﬁjg (aStD)_ bas'\gﬁsg (aStD)_ bas'\gﬁgg (""SED): bas'\gﬁgg ("J‘StD)_ 0d: | | | dv similar to th
telopeptide of type Il collagen), cartilage synthesis/repair (a 256(202) 155 (16.3) 239 (19.4) 144 (153) period, a? EVEIS We.re _a_rea y similar o Pse
chondroitin sulfate epitope — CS-846), and inflammation (interleukin » | | | | o reported in healthy individuals, there was little
_ _ Clinically relevant improvements in HIHS are defined as a =2-point reduction in the joint- e ]
[IL] 1 beta, IL-6, and tumour necrosis factor alpha) were measured in specific domain or a 24-point reduction in total HJHS.8 pOSSIblllty for Improvement.
117 PwHA at baseline and after 13, 25, 49, and 73 weeks of Results were significant in the exploratory sense with 95% confidence interval (shown as

error bars) not including 0. HJHS was measured at the start of the study and at Week 49.  There was no evidence of WOrsening N any bone and

emicizumab prophylaxis.

. In total, 78 PWHA were part of both the biomarker analysis and \I?Vaet:keg!ude Arm C and include only those with evaluable HJHS score at both baseline and jOint health markers in PWHA on emicizumab where
HJHS evaluation. HJHS, Haemophilia Joint Health Score; SD, standard deviation. FVIII exposure was reduced.
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