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ABSTRACT

Background: Hemophilia A is a congenital bleeding disorder characterized by factor VIII (FVIII)
deficiency, leading to recurrent bleeding and joint damage. Emicizumab, a bispecific monoclonal
antibody mimicking FVI1II function, offers prophylaxis through subcutaneous administration,
effective even in inhibitor-positive patients.

Objective: To evaluate the efficacy, safety, and tolerability of emicizumab prophylaxis compared to
conventional factor VIII therapy in patients with hemophilia A and comparative cost analysis.

Methods: This was a prospective, randomized, controlled, non-blinded clinical trial conducted at a
tertiary care center in Rajasthan, India. Sixty-six patients with confirmed hemophilia A were
randomized into two equal groups: Group A received emicizumab (loading: 3 mg/kg weekly x 4
weeks; then maintenance: 6 mg/kg every 4 weeks), and Group B continued on-demand factor VIII
therapy. Primary outcomes included annualized bleeding rate (ABR) and activated partial
thromboplastin time (aPTT) changes over six months. Secondary outcomes included joint bleed
incidence and adverse events.

Results: Group A demonstrated a significant reduction in mean ABR ( from 17 £9.251t0 0.03 +
0.17)compared to Group B (p<0.001). Mean aPTT values normalized in Group A (from 122.88 +
16.54 s t0 29.95 + 7.03 s; p < 0.001) but remained prolonged in Group B. Adverse events in Group
A were minimal, with only mild injection site reactions reported.

Conclusion: Emicizumab prophylaxis significantly reduces bleeding rates and improves joint
health in patients with hemophilia A, with a favorable safety profile, and is feasible in government-
sponsored healthcare settings in India.
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Introduction

Hemophilia A is an X-linked recessive bleeding disorder resulting from a deficiency of coagulation

factor VIII (FVIII), affecting approximately 1 in 5,000-10,000 live male births worldwide[1,2]. In

India, diagnosis and management remain challenging due to limited resources, resulting in high

morbidity from recurrent bleeding and hemophilic arthropathy. 159
Conventional prophylaxis with recombinant or plasma-derived FV 111 effectively reduces bleeding

risk but requires frequent intravenous infusions and carries the risk of inhibitor development in up

to 30% of severe cases[3,4]. Inhibitor-positive patients require bypassing agents, which are costly,

variably effective, and burdensome to administer[4,5].

Emicizumab (Hemlibra®), a humanized bispecific monoclonal antibody, bridges activated factor 1X
and factor X, mimicking FVII1I cofactor activity[5-9]. It offers subcutaneous administration with
weekly to monthly dosing, efficacy in inhibitor-positive and inhibitor-negative patients, and a
favorable safety profile in pivotal HAVEN trials.[6,9]

Despite international evidence, Indian data on emicizumab use are scarce, particularly in pediatric
and adolescent populations. This study aimed to evaluate the efficacy, safety, and tolerability of
emicizumab prophylaxis compared with conventional on-demand FVII1I therapy in patients with
hemophilia A in a tertiary care center in Rajasthan, India[10,11]

Methods

Study Design and Setting: Prospective, randomized, controlled, non-blinded interventional study
conducted at the Hemophilia Ward, Department of Pediatrics, RNT Medical College & MBGH
Hospital, Udaipur, from February 2025 to June 2025 for 6 month duration.

Participants:

Inclusion criteria: confirmed hemophilia A, documented baseline bleeding frequency, informed
consent.

Exclusion criteria: age <1 year, other coagulation disorders, significant comorbidities, or refusal of
consent.

Sample Size: Based on Oldenburg et al. proportions, with a power of 90% and 0=0.05, 33 patients
per group were required (total 66).[10]

Randomization and Intervention:

- Group A: Emicizumab prophylaxis — loading dose 3 mg/kg weekly x 4 weeks, then 6 mg/kg
every 4 weeks SC.

- Group B: Conventional on-demand FVII1 therapy as per institutional protocol.

Outcome Measures:
Primary: Change in ABR over 6 months; change in aPTT at baseline, 1 month, and 6 months.
Secondary: Incidence of joint bleeds, other site bleeds, and adverse events.

Statistical Analysis: SPSS v17 used. Categorical variables compared by Chi-square test;
continuous variables by Student’s t-test. p<0.05 considered significant.
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Results

total of 66 patients with hemophilia A were included, equally divided into Group A (emicizumab
prophylaxis) and Group B (on-demand plasma-derived FVIII).

Most patients had prior plasma-derived FV 111 therapy (Group A: 81.8%; Group B: 84.8%). A few
Group A participants had received combination therapies (Factor VIII + Novaseven, 6.1%), or
extended half-life factors (3%). Three patients in Group A had comorbidities (hypertension, mental
retardation, poliomyelitis), whereas none were noted in Group B. Only two patients in Group A
were on other medications (levetiracetam and telmisartan).

Before prophylaxis, mean 6-month bleed rates were similar between groups (Group A: 17 + 9.25;
Group B: 16.7 + 8.09). After 6 months of emicizumab prophylaxis, Group A experienced a
dramatic reduction in bleeds to 0.03 + 0.17, while Group B continued to have frequent bleeding
episodes (14.7 + 7.66; p < 0.001). Only one patient in Group A required additional factor VIII due
to a missed dose, whereas all patients in Group B required on-demand therapy. (Figure 1)

Figure 1: Bleeding Episodes Before and After Prophylaxis
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Activated partial thromboplastin time (APTT) normalized in Group A (from 122.88 + 16.54 s to
29.95 £ 7.03 s; p < 0.001), confirming the pharmacological effect of emicizumab, while APTT
remained prolonged in Group B(112.42+13.52 to 107.48+13.01). (Figure 2)
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Figure 2: APTT Before and After Treatment
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Emicizumab was well tolerated. Only one patient in Group A experienced mild headache and
weakness; no serious adverse events were reported. No drug-related complications were noted in
patients on concomitant medications.

Cost analysis over 6 months, assuming an average patient weight of 30 kg, demonstrated the
economic advantage of emicizumab:
e Low-dose emicizumab (2 mg/kg/month): %1,63,008, with complete bleed prevention. (with
lvial+2 free vial scheme)
e Standard-dose emicizumab (6 mg/kg/month): %4,89,024, also preventing all bleeds.((with
lvial+2 free vial scheme)
Standard-dose extended half-life FVIII: ¥10,56,816.
Standard-dose recombinant FVI1I1: %6,99,624.

These findings highlight that both low- and standard-dose emicizumab provide substantial clinical
benefits at lower costs compared to standard FVII1 prophylaxis, reducing infusion frequency,
treatment burden, and overall healthcare expenditure.

Discussion

This study, conducted in the hemophilia ward of the Department of Pediatrics, RNT Medical
College, Udaipur, compared the efficacy and outcomes of emicizumab prophylaxis (Group A) with
on-demand plasma-derived FVIII therapy (Group B) in 66 patients with hemophilia A. Previous
pdFVII1 use was common in both groups, as also seen [11]. Comorbidities in Group A did not
affect emicizumab safety. [12,13]

After 6 months, Group A showed a dramatic bleed rate reduction (17 to 0.03; p < 0.001) with
normalization of APTT, consistent Shima et al[6-9]. Only one Group A patient required additional
factor V111, versus universal need in Group B, reflecting similar trends in Patil et al.[11]

Cost analysis revealed which was done using average patient weight 30kg that low-dose
emicizumab (%1,63,008 over 6 months) completely prevented bleeds at a lower cost than
recombinant FVIII and EHL FVIII. The standard-dose emicizumab regimen cost %4,89,024 over 6
months, substantially less than equivalent standard-dose EHL FVIII (Z10,56,816) and rFVIII
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(%6,99,624), while maintaining complete bleed prevention. These results support findings Patil et
al. on the clinical and economic value of both low- and standard-dose emicizumab regimens.[11]

Limitations include single-center design and short follow-up. Larger multicenter Indian studies are
needed to confirm long-term benefits and cost-effectiveness.

Conclusion 162

Emicizumab prophylaxis demonstrated superior efficacy, safety, and cost-effectiveness compared to
on-demand plasma-derived FV 111 therapy in children and adolescents with hemophilia A, including
those with inhibitors. Over a 6-month period, both low-dose and standard-dose regimens achieved
near-complete bleed prevention, significant improvement in coagulation parameters, and a
substantial reduction in factor replacement needs, while incurring markedly lower costs than
equivalent rFVIII or EHL FVIII regimens. Given its favorable clinical outcomes and economic
advantages, emicizumab offers a highly effective and sustainable prophylactic option in resource-
limited settings. Broader multicenter studies with longer follow-up are warranted to validate these
findings and support its integration into national hemophilia care protocols.
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What this study add?

e Emicizumab provides superior bleed prevention, clinical improvement, and

subcutaneous convenience compared to conventional FVIII therapy.

e It is also more cost-effective and well tolerated, making it a practical and safer

option for hemophilia A management in real-world Indian settings.
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