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Abstract  

Introduction: Severe haemophilia A (HA) has a major impact on health-related quality of life 

(HRQoL). 

Aim: Assess the impact of emicizumab on HRQoL in persons with severe HA (PwHA) 

without factor VIII (FVIII) inhibitors in the phase 3 HAVEN 3 and 4 studies. 

Methods: This pooled analysis examines the HRQoL of PwHA aged ≥18 years treated with 

emicizumab prophylaxis via Haemophilia-Specific Quality of Life Questionnaire for Adults 

(Haem-A-QoL) and EuroQoL 5‐Dimensions 5‐levels (EQ‐5D‐5L). In particular, changes from 

baseline in Haem-A-QoL ‘Physical Health’ (PH) domain and ‘Total Score’ (TS) are 

evaluated. 

Results: Among 176 evaluable participants, 96 (55%) had received prior episodic treatment 

and 80 (45%) prophylaxis; 70% had ≥1 target joint and 51% had experienced ≥9 bleeds in 

the previous 24 weeks. Mean Haem-A-QoL PH and TS improved after emicizumab initiation. 

Mean (standard deviation) –12.0 (21.26)- and   –8.6 (12.57)-point improvements were 

observed in PH and TS from baseline to Week 73; Week 73 scores were 27.9 (24.54) and 

22.0 (14.38), respectively. Fifty-four percent of participants reported a clinically meaningful 

improvement in PH scores (≥10 points) by Week 73. Subgroups with poorer HRQoL prior to 

starting emicizumab (i.e. receiving episodic treatment, ≥9 bleeds, target joints) had the 

greatest improvements in PH scores, and corresponding reductions in missed workdays; 

change was not detected among those previously taking prophylaxis. No change over time 

was detected by the EQ-5D-5L questionnaire. 

Conclusions: Emicizumab prophylaxis in PwHA without FVIII inhibitors resulted in 

persistent and meaningful improvements in Haem-A-QoL PH and less work disruption than 

previous treatment. 
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1  |  INTRODUCTION 

Severe haemophilia A (HA) is a congenital bleeding disorder that has a major impact on 

health-related quality of life (HRQoL).1-5 Bleeds can lead to arthropathy and functional 

deficits,4 which can negatively impact emotional, social and physical well-being.6 Even with 

factor VIII (FVIII) prophylaxis, bleeding events occur.7 HRQoL can also be affected by 

treatment burden, such as from frequent and time-consuming intravenous FVIII 

administration for prophylaxis.6 Treatment burden can detrimentally affect adherence, 

leading to increased bleeding, joint damage and decline in HRQoL.5,8  

Emicizumab is a bispecific, humanized, monoclonal antibody that bridges activated 

factor IX and factor X to restore effective haemostasis in persons with HA (PwHA).9 High 

subcutaneous bioavailability9 and a half-life of approximately 30 days9 enables 

administration once weekly (QW), every 2 weeks (Q2W) or every 4 weeks (Q4W).10-13 The 

efficacy of emicizumab for the prevention of bleeding was demonstrated in HAVEN 3 

(NCT02847637), a study in adolescent and adult PwHA without FVIII inhibitors, and in 

HAVEN 4 (NCT03020160), in PwHA with or without FVIII inhibitors.12,13 At primary analysis 

of HAVEN 3 (data cut-off 15 September 2017), 56% (20/36) who had previously received 

episodic FVIII treatment had no treated bleeding while taking emicizumab prophylaxis 

1.5mg/kg QW.12 Similarly, 60% (21/35) of those administered 3.0mg/kg Q2W had no treated 

bleeding, while all 18 PwHA not given prophylaxis had bleeding events.12 In those who had 

previously received FVIII prophylaxis 1.5mg/kg QW, 56% (35/63) had no treated bleeding.12 

In HAVEN 4 (emicizumab 6mg/kg Q4W), 23/41 (56%) participants reporting no treated 

bleeding events during a median (range) of 25.6 (24.1-29.4) weeks.13 Long-term efficacy and 

a favourable safety profile was observed in a pooled analysis (N=401) of HAVEN 3 and 4, as 

well as HAVEN 1 and 2 across a median (interquartile range) of 120.4 (89.0-164.4) weeks 

emicizumab exposure.14
  In HAVEN 3 and 4, 94% (95% confidence intervals [CI] 87, 98) and 

100% (95% CI 91, 100) respectively of the 95 and 41 eligible participants expressed a 

preference for emicizumab over their previous FVIII concentrate or bypassing agent (BPA), 

potentially due to reduced treatment burden.12,13  
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The HAVEN studies found overall improvements in HRQoL through 25 weeks with 

emicizumab prophylaxis in adolescent and adult PwHA with or without FVIII inhibitors,12,13,15 

as measured by the Haemophilia-Specific Quality of Life Questionnaire for Adults (Haem-A-

QoL) and Adolescents (Haemo-QoL-SF).16,17 The ‘Physical Health’ (PH) domain reflects the 

detrimental impact of HA on physical health status; a 10-point reduction in PH is the 

threshold for clinically meaningful improvement in the physical health of PwHA.18,19 In 

HAVEN 3, the mean (standard deviation [SD]) change in PH scores from baseline to Week 

25 was –12.2 (26.78) and –15.2 (19.52) in PwHA taking emicizumab QW and Q2W, 

compared to +1.9 (22.50) without prophylaxis. In HAVEN 4, PH scores changed –15.1 

(21.91) from baseline to Week 25 of Q4W emicizumab.  

Here we report secondary/exploratory objectives of the HAVEN 3 and 4 studies 

assessing the impact of up to 73 weeks of prophylactic emicizumab on HRQoL, via the PH 

and Treatment domains, and the ‘Total Score’ (TS) of the Haem-A-QoL in adult PwHA. As all 

PwHA in HAVEN 3 and the majority of those in HAVEN 4 did not have FVIII inhibitors, this 

analysis focuses on that population. 

 

2  |  MATERIALS AND METHODS 

2.1  |  Study design and participants 

The study designs and eligibility criteria for HAVEN 3 and 4 have been previously 

described.12,13 HAVEN 3 is a phase 3, open-label, multicentre, randomized trial including 

152 adults/adolescents (≥12 years) with severe congenital HA without FVIII inhibitors who 

were receiving episodic or prophylactic FVIII (Figure 1A). The HAVEN 3 data cut-off for 

these analyses was 4 October 2018. HAVEN 4 is a phase 3, open-label, multicentre trial in 

adults/adolescents (≥12 years) with severe congenital HA, with or without FVIII inhibitors, 

who were receiving either FVIII or BPAs at enrolment (Figure 1B). The expansion cohort 

included 41 participants who received maintenance emicizumab 6mg/kg Q4W. This analysis 

only includes those without FVIII inhibitors, with a data cut-off of 11 October 2018. 
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Both studies were conducted in accordance with the Declaration of Helsinki and 

Good Clinical Practice. The study protocols were approved by the relevant independent 

ethics committee and all participants provided written informed consent. 

 

2.2  |  HRQoL and health status measures 

In HAVEN 3 and 4, HRQoL was assessed in participants aged ≥18 years12,13 using the 

Haem-A-QoL.16,17 Participants aged <18 years were assessed using a different, age-

appropriate tool (Haemo-QoL Short Form), but their results are not presented here due to 

their limited number. The Haem-A-QoL is a validated haemophilia-specific instrument for 

assessing self-reported HRQoL in adults with haemophilia.17,20 The questionnaire consists of 

46 items pertaining to 10 domains (‘Physical Health’ (5 items), ‘Feelings’ (4), ‘View of 

Yourself’ (5), ‘Sports & Leisure’ (5), ‘Work & School’ (4), ‘Dealing with Haemophilia’ (3), 

‘Treatment’ (8), ‘Future’ (5), ‘Family Planning’ (4) and ‘Partnerships & Sexuality’ (3)), with 

five-point Likert-scale responses ranging from ‘never’ to ‘all the time’ (Supplement). Each 

domain is transformed into a scale ranging from 0-100 with lower scores reflecting better 

HRQoL, and a TS is generated from all 10 domains.  

Health status was assessed in HAVEN 3 and 412,13 using the EuroQoL 5‐Dimensions 

5‐levels (EQ‐5D‐5L) questionnaire.21,22 Two components of the EQ-5D-5L: the Index Utility 

Score (IUS), a five-item health state profile, and a Visual Analogue Scale (VAS) measure 

overall health. Five dimensions of the IUS assess mobility, self‐care, usual activities, 

pain/discomfort and anxiety/depression, each with five response levels (‘no problems’, ‘slight 

problems’, ‘moderate problems’, ‘severe problems’ and ‘unable to/extreme problems’). The 

five dimensions are combined into a single score using the UK crosswalk value set; scores 

range from −0.594 (extreme problems on all dimensions) to 1 (no problems on all 

dimensions).23 The EQ-VAS ranges from 0 (worst imaginable health) to 100 (best imaginable 

health) on which patients provide a global assessment of their health.  

The impact of treatment on work was assessed by recording missed workdays. 
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In both studies, Haem-A-QoL, EQ-5D-5L, and questions on expected and missed 

workdays were administered at baseline (defined as a valid assessment on or before study 

day 1) and at scheduled timepoints. This analysis includes assessments completed by the 

data cut-off, for HAVEN 3: Weeks 1, 13, 25, 49 and 73, and for HAVEN 4: 12-weekly 

assessments from Week 1 through to Week 61. Participants in HAVEN 3 and 4 completed 

study questionnaires at study sites using an electronic tablet. 

 

2.3  |  Data analysis 

Data from HAVEN 3 and 4 were pooled. For continuous variables, confidence intervals (CI) 

were produced assuming that the mean and SD for the population of interest was not known 

and was estimated based on the data available (i.e., using t-distribution). For response rates, 

the CI were calculated via the Clopper-Pearson method.24 No formal hypothesis testing was 

performed for this post-hoc analysis and therefore all analyses were descriptive. As there 

was no imputation when the selected score (corresponding to a domain or to the total across 

domains) was missing at a particular visit (only complete case analyses were performed), 

missing data were considered to be missing completely at random. However, a domain 

score could be calculated when at least 50-60% of the items within the respective domain 

were answered, in which case the domain score (and potentially the total score across 

domains) would not be considered missing. This assumption was considered as acceptable 

given the low discontinuation rate and low number of up-titrations observed in both studies.  

The questionnaire completion rate at each scheduled timepoint was calculated by 

dividing the number completed by the total number expected. Haem‐A‐QoL PH, Treatment, 

and TS, EQ-5D-5L and work data were pooled from the HAVEN 3 and 4 studies regardless 

of patient baseline characteristics or treatment.  Haem‐A‐QoL, EQ-5D-5L, and missed 

workdays were also analyzed by subgroups based on prior treatment, presence of target 

joints at baseline,25 24-week bleeding rate (a randomization stratification factor used in 

HAVEN 3), treated annualized bleed rate (ABR; during the first 24 weeks or at 

discontinuation if <24 weeks), treated joint ABR (AJBR; during the first 24 weeks or at 
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discontinuation if <24 weeks) and dosing regimen. The proportions of participants at each 

timepoint with improvement larger than the responder threshold18,19 were calculated for the 

Haem‐A‐QoL PH and TS. Only those participants with data both at baseline and the 

timepoint of interest are included in score change calculations. 

Among employed participants, the proportion with no missed workdays was 

calculated by dividing the self-reported missed workdays by the expected days at work in the 

previous 28 days.  

 

3  |  RESULTS 

3.1  |  Study population 

Participant populations for the HAVEN 3 and 4 studies have been described previously.12,13 

In HAVEN 3 and 4, 143 and 38 emicizumab recipients, respectively (181 altogether), were 

≥18 years and thus eligible to complete the Haem‐A‐QoL questionnaire. Five participants in 

HAVEN 4 had FVIII inhibitors and were excluded from this analysis, resulting in 176 PwHA 

included (Table 1). Overall, 96 (55%) participants had prior episodic treatment and 80 (45%) 

had prior prophylaxis; these groups, respectively, had mean (SD) 17.5 (13.2) and 7.0 (18.4) 

bleeds in the 24 weeks before initiating emicizumab. In total, 124 (70%) participants had 

target joint(s) prior to study entry; of these, 82 (66%) had been on episodic treatment only 

and 42 (34%) prophylaxis. Also, 89 (51%) of participants had ≥9 bleeds in the previous 

24 weeks. At data cut-offs, participants in this long-term analysis had received a median 

(interquartile range) of 80.3 (68.1-89.1) weeks of therapy; those in HAVEN 3 had 83.9 (79.1-

92.1) weeks and HAVEN 4 had 68.0 (64.1-68.1) weeks of emicizumab.  

 

3.2  |  Completion rates 

The questionnaire completion rates across all scheduled timepoints were 94.3% in HAVEN 3 

and 99.0% in HAVEN 4. Among participants who were dosed with emicizumab, none 

discontinued from HAVEN 4, and 2 discontinued from HAVEN 3 (1 lost to follow-up, another 

due to AE). 
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3.3  |  Haemophilia‐specific quality of life (Haem‐A‐QoL) 

In this pooled analysis, participants who completed Haem-A-QoL questionnaires at baseline 

(n=170) had mean (SD) PH, Treatment, and TS of 40.2 (23.19), 35.5 (17.96) and 33.0 

(15.99). Mean PH, Treatment and TS improved by the Week 13 assessment and were 

maintained throughout the study follow-up to Week 73 (Figures 2A-C). From baseline, mean 

(SD) PH scores improved by –9.8 (21.08) points (n=157) at Week 25 and by –12.0 (21.26) 

points (n=113) at Week 73. The mean (SD) Treatment change from baseline was –18.3 

(17.48) at Week 25 (n=157) and –17.9 (17.81) at Week 73 (n=113). Mean (SD) TS improved 

by –8.1 (12.73) points (n=157) at Week 25 and by –8.6 (12.57) points (n=113) at Week 73; 

subgroup analyses of TS mirrored the trends seen in the full population (Figure S1A-F).  

Among those with available PH scores at baseline, 54% had a clinically meaningful 

improvement at Week 73 (Figure 3). The overall improvements observed in PH scores were 

also reflected across subgroups analyzed by type of prior treatment, dosing regimen, 24-

week bleed rate, treated ABR, treated AJBR and presence of target joints at baseline 

(Figures 4A-F). However, the level of improvement between subgroups (change in PH score 

from baseline to Week 73) was higher in subgroups with worse PH scores at baseline, 

specifically, those: on episodic treatment, with ≥9 bleeds in the 24 weeks before study start 

and with target joints at baseline (Table 2). Because the baseline PH scores were worse in 

participants taking episodic treatment than prophylaxis, the change from baseline to Week 

73 was larger. In participants who had ≥9 bleeds before study start, the mean (SD) change 

from baseline to Week 73 was –16.9 (21.35), reflecting a larger physical health improvement 

than in those with <9 bleeds (–6.2 [19.81]) following from different baseline starting points 

(Table 2). Contrastingly, minimal differences were observed in PH scores from baseline to 

Week 73 in participants with a treated ABR of 0 vs >0 or a treated AJBR of 0 vs >0 

(Table 2). While those with target joints at baseline also reported improvement in mean PH 

scores from baseline to Week 73, those without target joints only had minimal improvement 

(Table 2); those without target joints at baseline had lower initial scores, reflecting better 

physical health than those with target joints, therefore their potential for improvement was 
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reduced. No substantial difference in HRQoL was observed between emicizumab dosing 

regimens (QW and Q2W; the Q4W regimen only had two participants with evaluable data) 

(Figure 4B). 

 

3.4  |  Health status (EQ-5D-5L) 

Score changes in EQ-VAS and IUS of 7 and 0.07 points, respectively, are considered 

clinically meaningful.26-28 In this pooled analysis, no notable changes over time were 

observed by EQ-5D-5L. At baseline (n=170) and Week 73 (n=118), mean (SD) IUS for the 

pooled population was 0.74 (0.20) and 0.79 (0.17), respectively, yielding a mean (SD) 

change from baseline of 0.03 (0.15) among 113 evaluable participants. Similarly, there was 

little change in mean (SD) EQ-VAS scores in the same population (baseline, 77.0 [17.47]; 

Week 73, 81.8 [15.59]; mean (SD) change 3.1 [14.32]). Subgroup analyses by type of prior 

treatment, presence of target joints at baseline, number of bleeds (<9 or ≥9) at baseline and 

dosing regimen also showed no notable changes over time (Figures S2 and S3; other 

subgroup analyses data not shown). Analysis of the Mobility domain demonstrates a slight 

trend towards improvement over time, with 76.3% of PwHA reporting “no problems” or “slight 

problems” at Week 73 (n=90/118) compared with 70.6% at baseline (n=120/170).   

 

3.5  |  Work absences 

With emicizumab, fewer employed participants missed workdays than in the 28 days prior to 

study enrolment (Figure 5). Improvements were more pronounced in those with prior 

episodic treatment, ≥9 bleeds or target joints at baseline (Figures 6A-C respectively). Those 

previously taking prophylaxis already had a low rate of missed days at baseline and little 

room for improvement. 

 

4  |  DISCUSSION 

With emicizumab, clinically meaningful improvements were observed in Haem-A-QoL PH 

scores in more than half of adult PwHA without FVIII inhibitors in HAVEN 3 and 4. These 
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improvements are complementary to demonstrated efficacy of emicizumab in bleed 

prevention.12,13 In contrast, no improvement was seen in Group C of HAVEN 3 during 24 

weeks of no prophylaxis (+1.9 [22.50]). Improvements in HRQoL observed early with 

emicizumab were maintained long term, shown by relatively consistent PH and TS to Week 

73. Furthermore, greater improvements in HRQoL were observed in sub-analyses of those 

with higher scores at baseline (reflecting poorer HRQoL), including those with regular 

bleeding or target joints, or taking episodic treatment. Notably, those taking episodic 

treatment had many more bleeds in the 24 weeks before switching to emicizumab (mean 

[SD] 17.5 [13.2]) compared with those taking factor prophylaxis (7.0 [18.4]), likely leading to 

greater impairment in their HRQoL and, therefore, greater room for improvement. These 

findings are consistent with other studies that have shown a correlation between frequent 

bleeding and/or target joints and a significant negative impact on HRQoL.29,30 Previous 

studies have also demonstrated that prophylaxis is associated with better HRQoL compared 

with episodic treatment, potentially because of improved physical health.30,31 

The improvement in HRQoL described in PwHA without FVIII inhibitors here is less 

than observed in PwHA with inhibitors in HAVEN 1, consistent with the observation that 

those with compromised HRQoL have a greater improvement with emicizumab than those 

with relatively high HRQoL.15 Importantly, the PH scores were consistent in PwHA with15 or 

without FVIII inhibitors. In this pooled analysis, an improvement in mean PH score from 

baseline was observed at Week 25 and was maintained through 73 weeks. In comparison, 

during HAVEN 1, those previously taking episodic or prophylactic BPAs had respective 

reductions of –19.8 (95% CI −28.8, −10.8) and –15.0 (95% CI –36.2, 6.2) at Week 25.15 In 

keeping with previous studies that found a higher disease burden in those with FVIII 

inhibitors than without,29,32 in HAVEN 1 higher mean baseline PH scores were observed for 

those previously taking episodic BPAs 52.4 (95% CI 44.4, 60.4) and those taking 

prophylactic BPAs 59.5 (95% CI 48.0, 71.1),15 signifying poorer physical health, than in this 

analysis of PwHA without FVIII inhibitors 40.2 (95% CI 36.7, 43.7). Although the PH scores 

of those with FVIII inhibitors were poorer at the start of each study than in those without, by 
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the end, the scores of those with FVIII inhibitors15 were within the same range as those 

without (both groups ~30). This is not unexpected given the mechanism of action of 

emicizumab, which enables coagulation independent of activated FVIII. Collectively, these 

data indicate that emicizumab improves aspects of HRQoL regardless of FVIII inhibitor 

status.  

Analysis of the Treatment domain of the Haem-A-QoL indicated an improvement in 

the HRQoL associated with changing from at least twice-weekly factor replacement by 

intravenous infusion to subcutaneous injection with emicizumab prophylaxis administered 

every 1, 2 or 4 weeks. Although the Haem-A-QoL was developed at a time when 

subcutaneous regimens were not available for haemophilia and therefore the Treatment 

domain may not be fully applicable to emicizumab prophylaxis, these results complement the 

participant preferences for treatment reported in the EmiPref survey in the primary analyses 

of HAVEN 3 and 4 at Week 25, wherein 98% and 100% of participants previously taking 

FVIII or BPA prophylaxis preferred emicizumab, respectively (45/46; 95% CI 88, 100; 41/41; 

95% CI 91.4, 100).12,13 As the Treatment domain constitutes 8 items within the Haem-A-

QoL,18 these changes may make an important contribution alongside the PH to the observed 

improvement in TS. 

A previous non-interventional study demonstrated that PwHA without FVIII inhibitors 

experience bleeds on prophylaxis with FVIII33 and associated impairments in HRQoL.34 

Moreover, the study demonstrated a need for a treatment that reduces the burden of PwHA 

without FVIII inhibitors;34 improved long-term HRQoL in those taking emicizumab has now 

been demonstrated. Concomitantly, the proportion of participants with no missed workdays 

increased from 75% at baseline to >90% at Week 73 with emicizumab prophylaxis.  

The health status measured by EQ-5D-5L IUS and EQ-VAS indicated no notable 

improvement over time in HAVEN 3 and 4, with the exception of a slight trend towards 

improvement over time in the Mobility domain. As mobility is directly impacted by physical 

health, this improvement in Mobility is congruent with the changes described in Haem-A-QoL 

PH. A notable improvement in EQ-5D-5L may be precluded by high baseline health status 



 

This article is protected by copyright. All rights reserved. 

with mean (SD) IUS at baseline of 0.74 (0.20) and EQ-VAS scores of 77.0 (17.47), or could 

be due to only a small change in health status while taking emicizumab. For context, a 

healthy population had mean EQ-5D-5L IUS of 0.93 in ages 18-24 years (UK VAS value set) 

with scores decreasing further with age (eg ≥75 years: 0.73) and EQ-VAS scores ranging 

across countries from 79-89 in ages 18-24 years and scores again decreasing with age (eg 

≥75 years: 54-76).35 In contrast to HRQoL as measured by Haem-A-QoL, which broadly 

assesses the impact of disease on daily life and functioning (physical, social, emotional, 

etc.), health status as measured by EQ-5D-5L focuses on disease impact in terms of health 

economic evaluations. While both versions of the EQ-5D (3L or 5L) are frequently used for 

measuring health status in clinical research, and may, in certain situations be able to detect 

meaningful differences between some patient subpopulations, it might not, as a generic tool, 

be able to adequately detect differences between all subgroups of PwHA, or detect changes 

over time.36,37 Recent research suggests that people with inherited and long-term conditions, 

such as haemophilia, may adapt to their health state and their HRQoL may be assessed as 

better than the general population using tools like EQ-5D-5L.38 Overall, this highlights the 

need to use reliable and valid HRQoL tools and/or patient satisfaction/preference tools that 

are able to detect differences in the burden of administration of different prophylactic agents 

used by PwHA.  

The Haem-A-QoL is a frequently utilized haemophilia-specific instrument for the 

evaluation of HRQoL in PwHA19,39 and use of this instrument is a strength of this study. 

Because of the high impact of HA on physical activities, the PH domain is an important facet 

of the Haem-A-QoL when measuring HA interference with HRQoL. A potential weakness of 

the study is the lack of sensitivity of Haem-A-QoL in detecting meaningful changes in the 

subpopulations with less severe HA and/or better bleed control prior to emicizumab; 

therefore, this instrument, developed in the era of standard half-life FVIII concentrates, may 

not be suitable for detecting change in those with good HRQoL prior to intervention with 

emicizumab (eg PwHA on routine prophylaxis, or with mild HA). Additionally, comparing 

dosing regimens is limited by potential confounders, such as the type of FVIII treatment 
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before study entry. In particular, QW and Q2W data were collected in HAVEN 3, while Q4W 

data were collected in HAVEN 4. Most of the HRQoL data from participants taking QW or 

Q4W emicizumab were collected from participants who previously took FVIII prophylaxis, 

while all the data on Q2W emicizumab were from participants who previously took episodic 

treatment.  

Because of the range of dosing options, emicizumab can potentially accommodate 

the varying lifestyles and needs of different PwHA. Providing prophylaxis aligned to patients’ 

needs has the potential to improve adherence, and thus reduce bleeds and increase 

HRQoL. 

 

5  |  CONCLUSIONS 

This analysis of pooled HAVEN 3 and 4 data demonstrates that the substantial reductions in 

bleeding seen with emicizumab prophylaxis in PwHA without FVIII inhibitors were 

accompanied by meaningful improvements in Haem-A-QoL PH scores in those who 

previously had more severe HA and/or poorer bleed control. These improvements were 

apparent as early as Week 13 and persisted up to 73 weeks, and also led to reduced missed 

workdays, with more pronounced effects on work in those with prior episodic treatment, 

target joints or ≥9 bleeds at baseline. These findings add to the evidence suggesting that 

emicizumab can provide an improved HRQoL in PwHA without FVIII inhibitors with less 

burdensome prophylaxis. 
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TABLES 

TABLE 1  Participant demographics and baseline characteristics (participants without 

inhibitors receiving emicizumab and eligible to complete the Haem‐A‐QoL, aged ≥18 years) 

Baseline characteristic 

HAVEN 3 

N=143 

HAVEN 4 

N=33 

Total 

N=176 

Median age, years (range) 39.0 (19-77) 41.0 (20-66) 39.0 (19-77) 

Bleeds in the past 24 weeks; mean (SD) 13.5 (16.5) 9.6 (16.7) 12.8 (16.5) 

≥9, n (%) 79 (55) 10 (30) 89 (51) 

<9, n (%) 64 (45) 23 (70) 87 (49) 

One or more target joints prior to study entry, n (%) 100 (70) 24 (73) 124 (70) 

Prior treatment, n (%)    

Episodic 87 (61) 9 (27) 96 (55) 

Prophylactic 56 (39) 24 (73) 80 (45) 

Abbreviations: Haem-A-QoL, Haemophilia-Specific Quality of Life Questionnaire for Adults; 

SD, standard deviation. 
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TABLE 2  Mean (standard deviation) Haemophilia-Specific Quality of Life Questionnaire for 

Adults ‘Physical Health’ domain scores in participants of HAVEN 3 and 4 studies receiving 

emicizumab 

  Baseline  Week 73  Change§ 

Baseline FVIII 

treatment n Mean (SD) n Mean (SD) n Mean (SD) 

Episodic 94 43.9 (20.06) 69 27.0 (23.80) 67 –17.2 (19.87) 

Prophylaxis 76 35.7 (25.99) 49 29.3 (25.74) 46 –4.6 (21.21) 

Emicizumab dosing       

QW 88 36.4 (22.82) 80 28.5 (24.72) 77 –8.6 (21.86) 

Q2W 49 43.0 (20.89) 36 26.0 (23.48) 34 –19.0 (18.58) 

Q4W 33 46.2 (26.13) 2 40.0 (49.50) 2 –25.0 (7.07) 

Bleeds†       

≥9 87 43.8 (20.94) 64 26.9 (24.31) 62 –16.9 (21.35) 

<9 83 36.5 (24.92) 54 29.2 (24.99) 51 –6.2 (19.81) 

Treated ABR‡       

0 103 37.7 (23.97) 75 24.8 (24.22) 71 –13.3 (19.93) 

>0 67 44.0 (21.57) 43 33.4 (24.42) 42 –9.9 (23.44) 

Treated AJBR‡       

0 119 38.4 (23.89) 84 26.4 (25.06) 80 –11.3 (20.34) 
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>0 51 44.4 (21.11) 34 31.8 (23.12) 33 –13.8 (23.59) 

Baseline target 

joints 

      

Yes 121 45.2 (21.52) 84 30.2 (24.21) 81 –15.3 (20.75) 

No 49 27.9 (22.75) 34 22.2 (24.78) 32 –3.9 (20.66) 

Abbreviations: ABR, annualized bleed rate; AJBR, annualized joint bleed rate; FVIII, factor 

VIII; QW, once a week; Q2W, every 2 weeks; Q4W, every 4 weeks; SD standard deviation. 

n denotes evaluable participants. At Week 73, HAVEN 4 data were not available, which 

singularly affects the Q4W dosing regimen. 

†During 24 weeks prior to study entry and before treatment up-titration.  

‡In the first 24 weeks of emicizumab treatment or up to early discontinuation if the treatment 

duration is less than 24 weeks, and before treatment up-titration.  

§Only patients with numbers at both baseline and Week 73 are included in the change value. 
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FIGURE LEGENDS 

 

FIGURE 1  Study design for A, HAVEN 3 and B, HAVEN 4. All emicizumab regimens 

received a loading dose of 3 mg/kg QW emicizumab for 4 weeks and maintenance dosing as 

indicated was started at Week 5. †24-week bleed rate 5 for participants receiving episodic 

FVIII. ‡Randomization (R) stratified based on 24-week bleed rate of <9 or ≥9 episodes. 

§Undergoing treatments with either FVIII concentrates or bypassing agents. ¶HAVEN 4 also 

included a run-in cohort that was not included in this analysis. Data cut-offs: HAVEN 3, 4 

October 2018; HAVEN 4, 11 October 2018. FVIII, factor VIII; PwHA, persons with 

haemophilia A; QW, once weekly; Q2W, every 2 weeks; Q4W, every 4 weeks; R, 

randomized 
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FIGURE 2  Mean (95% CI) Haemophilia-Specific Quality of Life Questionnaire for Adults 

(Haem-A-QoL) A, ‘Physical Health’ (PH) domain score B, ‘Treatment’ domain score and C, 

‘Total Score’ (TS) over time in adults with haemophilia A without factor VIII inhibitors who 

received emicizumab during the HAVEN 3 and 4 studies. Reductions in Haem-A-QoL PH 

domain score, ‘Treatment’ domain score and TS denote an improvement in health-related 

quality of life. †Baseline assessment was the last valid assessment on or before study day 1. 

CI, confidence interval; HRQoL, health-related quality of life 
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FIGURE 3  Percentage of adults with haemophilia A without factor VIII inhibitors with 

improvements in Haemophilia-Specific Quality of Life Questionnaire for Adults Physical 

Health (PH) score greater than the responder threshold (≥10 points) from baseline in pooled 

data from emicizumab recipients in the HAVEN 3 and 4 studies. Error bars depict 95% 

confidence intervals. n denotes the number of participants with available data to calculate 

the change from baseline. CI, confidence interval 

  



 

This article is protected by copyright. All rights reserved. 

 

 



 

This article is protected by copyright. All rights reserved. 

 

 

FIGURE 4  Mean (95% CI) Haemophilia-Specific Quality of Life Questionnaire for Adults 

(Haem-A-QoL) ‘Physical Health’ (PH) domain scores over time in adults with haemophilia A 

without factor VIII inhibitors treated with emicizumab in the HAVEN 3 and 4 studies by A, 

type of prior treatment, B, emicizumab dosing regimen‡, C, 24-week bleed rate of <9 or 9 

episodes (randomization stratification factor used in HAVEN 3), D, on treatment ABR (in the 

first 24 weeks on emicizumab or up to early discontinuation if the treatment duration is less 

than 24 weeks, and before treatment up-titration), E, on treatment joint ABR (in the first 24 

weeks on emicizumab or up to early discontinuation if the treatment duration is less than 24 
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weeks, and before treatment up-titration), and F, presence of target joints at baseline. 

Reductions in Haem-A-QoL PH domain scores denote an improvement in health-related 

quality of life. n denotes the number of participants in each subgroup with an available score 

at each timepoint. †Baseline assessment was the last valid assessment on or before study 

day 1. ‡At Week 73, HAVEN 4 data were not available, which singularly affects the Q4W 

dosing regimen. For Q4W, 95% CI are not shown for Week 73 where n=2. ABR, annualized 

bleed rate; AJBR, annualized joint bleed rate; QW, once weekly; Q2W, every 2 weeks; Q4W, 

every 4 weeks 
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FIGURE 5  Percentage of employed adult participants without FVIII inhibitors who self-

reported no missed workdays in the previous 28 days. Pooled data from emicizumab 

recipients in the HAVEN 3 and 4 studies. Error bars depict 95% confidence intervals. n is the 

number of employed participants at each timepoint. †Reflects the work period 28 days prior 

to enrolment. CI, confidence interval; FVIII, factor VIII 
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FIGURE 6  Percentage of employed adult participants without FVIII inhibitors who self-

reported no missed workdays in the previous 28 days by A, type of prior treatment, B, 24-

week bleed rate of <9 or 9 episodes (randomization stratification factor used in HAVEN 3), 

C, presence of target joints at baseline. Pooled data from emicizumab recipients in the 

HAVEN 3 and 4 studies. n is the number of employed participants at each timepoint. 

†Reflects the work period 28 days prior to enrolment. FVIII, factor VIII 


