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Abstract 

Background Emicizumab is a novel prophylactic medication used to treat patients with hemophilia A. It is indicated 
to minimize the frequency of bleeding episodes and the severity of serious bleeding in patients with hemophilia A 
utilizing inhibitors. However, some cases of bleeding episodes have been reported, and more data are needed regard-
ing their management and expected outcomes.

Case presentation We report a case of a 4-year-old Saudi Arabian boy with severe hemophilia A who presented with 
a post-traumatic cerebral hemorrhage. The patient, with high titer inhibitors, was on emicizumab prophylaxis therapy. 
On hospital admission, he received tranexamic acid (10 mg intravenously, every 6 hours), and recombinant activated 
factor VII 120 µg/kg every 2 hours for 2 days then every 4 hours for 4 days. On follow-up, the patient showed no signs 
of neurological deficit. There was no need for emergency neurosurgical intervention since the bleeding had been 
controlled throughout the first 2 days. There were no recorded thrombotic sequelae or neurological complications, 
with complete resolution within 10 days.

Conclusions This case implies that low-dose recombinant activated factor VII might be used safely and effectively 
with patients with hemophilia A on emicizumab prophylaxis, to reduce the risk of cerebral hemorrhage or another 
episode of serious bleeding along with its long-term complications.

Keywords Emicizumab, Hemophilia A, Cerebral hemorrhage

Background
Hemophilia is a rare congenital, recessive X-linked dis-
order resulting from coagulation factor deficiency. 
Hemophilia A, the most common type, is characterized 
by a deficiency in the blood clotting factor VIII (FVIII). 
According to the World Federation of Hemophilia report, 
there are 1067 patients with hemophilia in Saudi Arabia; 

82% of them have hemophilia A [1, 2]. The disease sever-
ity depends on the level of depletion of factor VIII [3]. 
Patients with severe hemophilia A may bleed excessively 
after injuries, and have spontaneous bleeding episodes. 
Recurrent bleeding can cause long-term and life-threat-
ening complications, such as hemarthrosis and intracra-
nial bleeding [4].

Challenges in hemophilia treatment include the devel-
opment of inhibitors or neutralizing antibodies to infused 
clotting factors [5]. High inhibitor levels need nontradi-
tional approaches for treating bleeding episodes, such 
as bypassing agents [6]. Activated prothrombin complex 
concentrates and recombinant activated coagulation 
factor VII (rFVIIa) are bypassing agents that might be 
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utilized to prevent or manage hemophilia-induced bleed-
ing [7]. For instance, emicizumab is the first human-
ized  bispecific antibody approved for treating patients 
with hemophilia  A. It replaces the hemostatic effects 
of FVIII products by binding FIXa and FX together [8]. 
Prophylactic emicizumab administration successfully 
reduced the frequency of bleeding episodes in patients 
with severe hemophilia A who have developed inhibitors, 
as revealed in the HAVEN 1 and 2 studies [9]. However, 
the impact of emicizumab on reducing bleeding severity 
remains unclear. This study aimed to describe the case of 
a 4-year-old boy with severe hemophilia A and a high-
titer inhibitor on emicizumab prophylaxis, who devel-
oped post-traumatic cerebral hemorrhage.

Case presentation
A 4-year-old boy from Saudi Arabia was diagnosed with 
hemophilia A at the age of 15  months, with an initial 
presentation of gum bleeding following direct trauma. 
First-degree consanguinity was reported; however, there 
was no family history of bleeding disorders. Since diag-
nosis, he has experienced more than three episodes of 
bleeding annually. He previously received multiple doses 
of standard recombinant FXIII, and high titer inhibitors 
were detected, reaching 167 BU/mL. Due to the parent’s 
poor compliance, prophylaxis treatment was delayed, and 
he frequently missed doses of recombinant factor VIII Fc 
fusion protein. Furthermore, immunological tolerance 
induction (ITI) was not initiated, as it needed frequent 
injections and his parents refused the central line proce-
dure, or to administer injections independently. Accord-
ingly, he received a subcutaneous emicizumab loading 

dose of 1.5 mg/kg for 4 weeks, followed by a maintenance 
dose of 6 mg/kg once every 4 weeks.

The patient arrived at the emergency department 
2  hours after experiencing head trauma from falling on 
wet ground. He suffered from post-traumatic headaches 
and acute vomiting. On arriving at the emergency depart-
ment of Maternity and Children’s Hospital, Alhassa, he 
was conscious, attentive, agitated, and with stable vital 
signs, including heart rate, blood pressure, temperature, 
and respiratory rate. Laboratory investigations showed 
that his hemoglobin was 9.7 g/dL, hematocrit was 30.7%, 
mean corpuscular volume was 54  fL, reticulocyte count 
was 1.1%, and white blood cell count was 9.86 ×  109/L. 
On clinical examination, there were no neurological defi-
ciencies regarding reflexes, sensation, mental, cognitive, 
visual, speech, gait, or motor functions. A computerized 
tomography (CT) scan of the brain was requested as a 
part of the routine evaluation and revealed a left-sided 
posterior fossa cerebellar epidural hematoma (Fig. 1). The 
patient was admitted and closely monitored in the inten-
sive care unit and received 24 doses of rFVII (120 µg/kg) 
for the first 2 days, then six doses daily for 4 days, with 
tranexamic acid (10  mg/kg) given every 6  hours. Brain 
CT scans were repeated after 2 days, revealing bleeding 
cessation. Accordingly, no interventional neurosurgi-
cal procedures were recommended. The patient showed 
stable vital signs and normal neurological examination 
throughout his admission. The patient was discharged 
after 10 days, in good health, with no neurological com-
plications. One week after discharge, the patient was fol-
lowed up by the hospital’s neurosurgeon for reassurance.

Axial CT scan of the brain Coronal CT scan of the brain
Fig. 1 A plain axial CT scan of the brain showing mild interval regression of the left-sided posterior fossa/cerebellar epidural hematoma
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Discussion and conclusions
Patients with severe hemophilia A, characterized by 
plasma FVIII clotting activity of less than 1% of the nor-
mal level, are at high risk for experiencing spontane-
ous and severe bleeding [10]. Approximately 25–40% 
of patients with severe hemophilia  A acquire neutral-
izing antibodies (inhibitors) against FVIII, making them 
resistant to FVIII replacement therapy [5]. Notably, 
young patients usually develop inhibitors during the first 
20–40 exposure days to FVIII replacement therapy [11]. 
Moreover, the only technique that has been proven to 
eradicate inhibitors is ITI, which is a difficult parental 
decision since it entails regularly injecting FVIII concen-
trates and invasive catheterization [12].

The prevalence of intracranial hemorrhage (ICH) was 
estimated to range from 3% to 12% among patients with 
congenital hemophilia. Approximately 5–10% of people 
with severe hemophilia will have more than one ICH in 
their lifetime [13]. Children with hemophilia are more 
likely to suffer head traumas, and factor replacement 
treatment, which is necessary to treat ICH, is associ-
ated with a higher risk of inhibitor development. It was 
reported that patients with hemophilia, who have inhibi-
tors, should receive bypassing medicines as soon as 
symptoms appear and should keep receiving them after 
an ICH event [14]. Due to the high hazards and high 
mortality rate associated with ICH, it should be treated 
presumptively before any examination because it is a true 
medical emergency [15].

Subcutaneous administration of emicizumab provides 
high bioavailability and sustained therapeutic trough 
plasma concentrations. It has a half-life of approximately 
30 days, enabling treatment once weekly [16]. However, 
emicizumab provides sufficient hemostasis  to prevent 
severe spontaneous bleeding episodes in most patients 
with hemophilia. It has been thought that emicizumab 
does not preclude significant trauma-induced bleeding or 
spontaneous bleeding in patients with inhibitors; there-
fore, patients receiving emicizumab prophylaxis should 
be considered at high risk of acute bleeding. Even after 
emicizumab has established baseline hemostasis, acute 
bleeding events may still necessitate intensive manage-
ment [17].

Many studies have highlighted the promising results 
of adding emicizumab to the bypassing agent treat-
ment. A 10-year-old boy from Chile was diagnosed 
with severe hemophilia A with inhibitors. Due to fre-
quent episodes of breakthrough bleeding, his normal 
daily activities were highly restricted.  Prior to receiv-
ing therapy with emicizumab, he was receiving episodic 
recombinant FVIIa treatment and had experienced 
18 episodes of bleeding. After a year of emicizumab 

prophylaxis, the patient had only one bleeding episode 
(a reduction of 94.4%), better pain control (5 points on 
the visual analog scale), a reduction in the Hemophilia 
Joint Health Score (from 39 to 19), an increase in qual-
ity of life (QoL) perception of 86% on the standardized 
Haemo-QoL-kids, and a reduction in treatment costs 
of 70% compared with the costs of episodic treatment 
with recombinant FVIIa [18]. Eleven children with 
severe hemophilia A and inhibitors were included in 
the study of Barg et al. None of the patients had hemar-
throsis or any other kind of spontaneous bleeding 
throughout the follow-up period. Emicizumab prophy-
laxis effectively prevented bleeding for 63.63% of the 
patients who required no further therapies. Only 4 out 
of 11 individuals received recombinant-activated FVII 
occasionally [19]. These findings support the results of 
this case, in terms of the safety and efficacy of the com-
bination of emicizumab and recombinant treatment.

In this case, we believe that emicizumab contributed 
significantly to minimizing the bleeding after serious 
head trauma. Emicizumab can function safely and effi-
ciently regardless of the presence of the FVIII inhibitors 
titer, and it does not require activation by thrombin. 
Thus, we could initially manage our case by using rFVII 
and tranexamic acid as antifibrinolytic agents. Moreo-
ver, we advocate using emicizumab as a prophylaxis 
agent, especially with pediatric patients.

Pediatric patients with hemophilia A can develop a 
high titer of inhibitors against the replacement factor. 
They are susceptible to head trauma, which increases 
the risk of significant bleeding, including cerebral 
hemorrhage, a lethal disease with high mortality. Emi-
cizumab as a prophylaxis drug may reduce the fre-
quency of bleeding events, even with the inhibitors’ 
presence. The clinical outcome of this patient showed 
that rFVIIa, in combination with tranexamic acid 
and emicizumab, is safe and effective. Further well-
designed studies are required to prove the efficacy of 
emicizumab in patients with severe hemophilia with 
high titer of inhibitors.
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