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Emicizumab, a monoclonal bispecific antibody that mimics the function 
of activated factor VIII (FVIII), is currently licensed for prophylactic use in 
patients with congenital hemophilia A with and without inhibitors. Acquired 
hemophilia A (AHA) is a very rare bleeding disorder  caused by the development 
of autoantibodies that inhibit FVIII activity in plasma; males and females 
are equally affected. Therapeutic options for patients with AHA currently 
include eradication of the inhibitor with immunosuppressive treatments and 
management of acute bleeding with bypassing agents or recombinant porcine 
FVIII. More recently, several reports described the off-label use of emicizumab 
in patients with AHA and a phase III study is ongoing in Japan. The aims of this 
review are to describe the 73 reported cases, and to highlight the advantages 
and disadvantages of this novel approach to the prevention and treatment of 
bleeding in AHA.

Keywords: bispecific monoclonal antibody, off-label treatment, acquired bleeding 
disorders.
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inTroducTion
Emicizumab, a bispecific monoclonal antibody that mimics the procoagulant function 
of activated factor VIII (FVIIIa) by binding activated factor IX and factor X, plays an 
important role in the prophylactic treatment of patients with congenital hemophilia A with 
or without FVIII inhibitors1. Acquired hemophilia A (AHA) is a very rare bleeding disorder 
that equally affects males and females, with an estimated prevalence of 1.5 cases per million 
patient years. It is caused by the development of autoantibodies that inhibit FVIII activity 
in plasma. In almost half the cases, AHA is secondary to cancer, autoimmune diseases, 
and infections. It frequently occurs in elderly people, with an additional peak in women 
at the time of pregnancy and puerperium. The dual goal of treatment is the control of the 
bleeding and autoantibody eradication. FVIII bypassing agents and recombinant porcine 
FVIII (rpFVIII) are first-line therapies at the time of bleeding, and immunosuppressive 
drugs are concomitantly administered in order to attempt to eradicate the inhibitory 
autoantibody and restore plasma FVIII levels2. Several recent reports have described 
the off-label use of emicizumab in patients with AHA, and a phase III study (AGEHA) 
is ongoing, with preliminary data already available3. In this scenario, we collected and 
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reviewed the available literature on this topic, with the 
purpose of highlighting the advantages and disadvantages 
of this novel approach to the management of AHA.

MeThods
This review was designed according to the “Preferred 
reporting items for systematic reviews and meta-analyses” 
(PRISMA) model4. A literature search included clinical 
studies, case reports, reviews, abstracts, and all scientific 
articles concerning AHA treated with emicizumab 
available on PubMed up to December 2022. The key 
terms “acquired hemophilia A”, “acquired hemophilia A”, 
“emicizumab” were used for the search, linked with the 
Boolean operator AND to terms such as “treatment” and 
“therapy”. Only the titles and/or abstracts of the articles 
were considered in the search. In order to be included 
in this review, results had to meet the following criteria: 
1) articles/abstracts concerning patients with AHA treated 
with emicizumab; 2) articles/abstracts written in English. 
Thus, a total of twelve manuscripts and six abstracts 
dealing with this topic were considered for this review, 
with the main findings summarized in Table I.

resulTs

Prophylaxis of bleeding
Emicizumab was used as prophylaxis by a number of 
authors after the control of bleeding had been obtained 
with FVIII bypassing agents. 
In an early report in 20195, Möhnle et al. described the case 
of an 83-year-old man diagnosed with AHA, with multiple 
comorbidities (Table I) and on long-term treatment with 
direct oral anticoagulants. Initially he was successfully 
treated with rpFVIII for bleeding and corticosteroids 
for immunosuppression, but owing bleeding recurrence 
and an increase in inhibitor titer, rpFVIII was replaced 
with recombinant activated factor VII (rFVIIa). Since 
bleeding persisted despite the decrease of the inhibitor 
titer, emicizumab was administered at an initial dose of 
3.0 mg/kg/week followed by additional weekly doses of 1.5 
mg/kg. This treatment was continued for a total of 36 days 
after which it was possible to discharge the patient, with 
no further bleeding or thrombotic complications. 
Al-Baana et al.6 reported the case of an elderly woman 
with atrial fibrillation on anticoagulant therapy and a 
recent history of gastrointestinal bleeding secondary to 
warfarin who, after anticoagulant discontinuation, was 

admitted to hospital for anemia and multiple hematomas. 
Plasma FVIII activity <1% and inhibitor titer >100 BU led 
to a diagnosis of AHA. Initially treated with activated 
prothrombin complex concentrate (aPCC) 50 IU/kg 
every 12 hours (h) for 2 weeks with a prompt control of 
bleeding, at discharge she was started on prophylaxis with 
emicizumab, initially at a dose of 3.0 mg/kg/week for one 
month followed by 1.5 mg/kg/week for another month. No 
further bleeds or adverse events were recorded. 
Hess et al.7 reported the case of a 91-year-old man with 
several concomitant diseases (Table I) admitted to hospital 
for anemia due to macroscopic hematuria. After being 
diagnosed with AHA (FVIII level <1%, inhibitor titer 
44 BU/mL), he was treated with rFVIIa 90 μg/kg every 2 h 
for 24 h, which promptly stopped the hematuria. Following 
the onset a week later of an ileo-psoas hematoma, 
rFVIIa was restarted and bleeding stopped again. At 
hospital discharge this bypassing agent was replaced 
by prophylaxis with emicizumab at a loading dose of 
3.0 mg/kg/week for four weeks and a maintenance dose 
of 1.5 mg/kg every two weeks. The patient was monitored 
for six months; there were no bleeding or adverse events. 
Dane et al.8 reported the case of a 72-year-old man with 
a history of bullous pemphigoid associated to AHA 
with a high-titer FVIII inhibitor refractory to multiple 
immunosuppressive regimens. To control acute bleeding, 
he was initially treated with aPCC, which was then 
continued as prophylaxis owing to the persistence of 
the bleeding tendency. After two years of this continued 
regimen, the patient was hospitalized for chest pain 
and non-ST-segment elevation myocardial infarction, 
and a percutaneous coronary intervention (PCI) was 
carried out under the cover of aPCC, continued at 
discharge as bleeding prophylaxis. After 15 weeks, he was 
rehospitalized for re-stenosis despite dual antiplatelet 
treatment. A drug-eluting stent was used under rpFVIII 
cover followed by continuous prophylaxis, first with aPCC 
and then with emicizumab 3.0 mg/kg/week together with 
dual anti-platelet treatment. The patient underwent a 
second PCI with no events to report and was transitioned 
to prophylaxis with emicizumab 1.5 mg/kg/week for a 
month. Follow-up at five months recorded no hemorrhage 
or cardiac event. 
Chen et al.9 described 4 patients with AHA and multiple 
comorbidities (Table I). Following hospitalization for acute 
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bleeding they were first treated with rpFVIII and then, 
following the onset of anti-porcine FVIII antibodies, with 
rFVIIa and rituximab for immunosuppression with a 
satisfactory response. Prior to hospital discharge, all cases 
were put on long-term prophylaxis with emicizumab, 
3.0 mg/kg/week for 4 doses followed by 1.5 mg/kg/week 
(22 doses). Only one of them required further 
hospitalization due to a traumatic bleeding event that was 
promptly resolved; no thromboembolic episodes or other 
adverse events were reported. 
Yates et al.10 described an 83-old-man with comorbidities 
(Table I), who was first seen as an outpatient because 
of fatigue attributed to anemia; he was given one unit 
of red blood cells (RBC). A few days afterwards, he 
was hospitalized due to an abdominal wall hematoma 
and large ecchymoses in the lower limbs, such that 
AHA was suspected. This was confirmed by lab tests, 
and a combined treatment of rFVIIa, tranexamic 
acid, prednisone, and cyclophosphamide was started. 
However, bleeding continued, with a decline in 
hemoglobin (Hb). Tranexamic acid was then stopped 
and replaced with aPCC; cyclophosphamide was also 
stopped owing to thrombocytopenia and rituximab 
was started. rFVIIa was discontinued once a stable 
Hb had been achieved. aPCC dosage was reduced 
and ultimately stopped when he developed atrial 
fibrillation. Prophylaxis of bleeding recurrence with 
emicizumab was initiated at hospital discharge, but 5 
days later he was re-admitted with an altered mental 
status, left gluteal and thigh hematomas, orthostatic 
hypotension, and a drop in Hb, and rFVIIa was resumed. 
The patient was ultimately discharged and maintained 
on emicizumab prophylaxis 1.5 mg/kg every two weeks 
for 224 days, with no reported bleeding recurrence or 
thromboembolic events. 
Escobar et al.11 described two cases: a 57-year-old woman 
and a 90-year-old man. They were treated with two 
different dosage regimens of emicizumab: the standard 
protocol (a loading dose of 3.0 mg/kg/week for four doses 
followed by a maintenance of 1.5 mg/kg/week) and the 
so-called Texas protocol (a loading dose of 1.5 mg/kg/week 
for two weeks and  maintenance with 1.5 mg/kg once 
every 21 days). Both regimens were effective in preventing 
bleeding and there were no apparent safety concerns, 
although no additional data are available.
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Gelbenegger et al.12 described a case of a 75-year-
old male with Covid-19 and a previous history of 
ST-elevation myocardial infarction with coronary 
stenting, hypertension, hyperlipidemia, and an aortic 
aneurysm on dual antiplatelet treatment. He was 
admitted for pain in the left groin that revealed an 
ileus muscle hematoma. Dual antiplatelet therapy was 
temporarily stopped, but bleeding continued. A diagnosis 
of AHA was then made, and the patient was first put 
on prophylaxis with rFVIIa, followed by emicizumab 
3.0 mg/kg/week for six weeks and 1.5 mg/kg every 
2-4 weeks until bleeding stopped. No subsequent bleeding 
or thromboembolic events were reported. Antiplatelet 
treatment with clopidogrel was restarted as soon as the 
FVIII level exceeded 50%12.

Treatment of acute bleeding
Emicizumab as second-line treatment of acute bleeding 
was described in a small number of manuscripts and 
abstracts. 
Hansenne and Hermans13 reported the case of a 
73-year-old man with several co-morbidities. After two 
unsuccessful approaches, first with RBC units and then 
with rFVIIa, emicizumab was used to stop bleeding. No 
further bleeding or adverse events were reported.
Al-Banaa et al.14 described a 79-year-old man with multiple 
comorbidities (Table I), including atrial fibrillation on 
anticoagulant treatment (apixaban 2.5 mg/bid), type 2 
diabetes, and rheumatoid arthritis. Admitted to hospital 
for acute muscle and skin bleeding with anemia, he 
was first treated with RBC and rFVIIa with no clinical 
response. After AHA had been diagnosed (FVIII activity 
<1%; inhibitor titer of 627 BU/mL), treatment with rpFVIII 
and corticosteroids was started. Bleeding stopped in 
spite of the development of inhibitory antibodies against 
porcine FVIII, and the patient was discharged. Two weeks 
later, new hematomas appeared, and the inhibitor titer had 
risen to 749 BU/mL. Owing to a difficult intravenous access 
and a complex domestic situation during the Covid-19 
pandemic, subcutaneous emicizumab was initiated 
as second-line strategy with the goal of first treating 
and then preventing bleeds (3.0 mg/kg/week for four 
weeks, followed by 3.0 mg/kg every two weeks). Bleeding 
stopped, but the patient experienced an asymptomatic 
non-occlusive proximal deep vein thrombosis in the left 
leg, leading to the anticoagulant that had previously been 

stopped being restarted and the emicizumab maintenance 
regimen (1.5 mg/kg every two weeks) being reduced. 
Knoebl et al.15 described a case series of 6 men and 6 women 
with AHA and severe bleeding treated upfront with 
immunosuppressive therapies to eradicate the inhibitor 
(mean titer 22.3 BU/mL). Only 8 cases were treated upfront 
with bypassing agents, which were subsequently also 
administered to the 4 remaining cases. Due to insufficient 
clinical responses and poor control of bleeding, 
emicizumab was started in all cases with a loading dose 
of 3.0 mg/kg/week for four weeks, maintained with two 
or three additional doses, and then followed by a dose 
reduction to 1.5 mg/kg for four weeks until plasma FVIII 
levels exceeded 10% following immunosuppression. 
Emicizumab was effective in stopping bleeding in all 
cases. However, a 79-year-old female developed a minor 
stroke on day 16 after starting emicizumab during a 
concomitant treatment with rFVIIa (90 μg/kg) and a male 
patient died albeit for causes related to his pre-existing 
clinical condition. An update of this case series enlarged 
to 20 patients was reported, confirming the previous 
findings16.
The role of emicizumab as second-line therapy of acute 
bleeding was also reported by Latef et al.17. They described 
the history of a middle-aged woman with HIV who, after 
being hospitalized multiple times for AHA unresponsive 
to the treatment of bleeding with bypassing agents, 
was started on emicizumab, with the combined goal 
of resolving the acute  bleeding concern and providing 
continuous prophylaxis. Bleeding stopped, the patient 
did not require hospitalization over the next three years of 
follow-up, and no adverse events were reported. 
The case of a 21-year-old woman with a history of 
multi-site autoimmune disease was reported by 
Flommersfeld et al.18. First diagnosed with AHA following 
uncontrolled bleeding after minor skin surgery, she was 
treated with rFVIIa. All subsequent immunosuppressive 
treatments failed to eradicate the autoantibody and, due to 
persistent bleeding, rFVIIa was continued. An attempt was 
then made to induce immune tolerance with a combination 
of immunoadsorption, intravenous immunoglobulins, 
immunosuppression, and high-dose FVIII replacement. 
However, due to the recurrent bleeding, a new course 
of rFVIIa was started. Six months later, the patient was 
switched to prophylactic emicizumab at the conventional 
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dosage for congenital hemophilia. Bleeding was resolved and 
no further treatment was necessary until, a couple of months 
later, bleeding occurred following a dental extraction which 
required treatment with rFVIIa for one week. 
Hansenne and Hermans13 reported the first-line use 
of emicizumab for the acute treatment of bleeding in 
a 93-year-old man with metastatic adenocarcinoma 
hospitalized with multiple hematomas due to AHA 
(FVIII 1%; FVIII inhibitors 11.0 BU/mL). On admission, 
he was treated with methylprednisone and emicizumab 
3.0 mg/kg/week for four doses, followed by 3.0 mg/kg 
every two weeks for a total of four additional doses. No 
bleeding or thromboembolic events were reported during 
follow-up.
Crossette-Thambiah19 described 3 cases that occurred in 
the post-partum period after BNT162b2 (Pfizer, New York, 
NY, USA) SARS-CoV-2 vaccination. Two of the women 
had a complete response after treatment with by-passing 
agents and corticosteroids, but the third was refractory 
to such multiple medications as by-passing agents, 
rpFVIII, corticosteroids, and azathioprine. In this patient, 
emicizumab 3.0 mg/kg weekly for four weeks followed by 
3.0 mg/kg every two weeks was then started, bleeding 
stopped, and during the next 10 months no thrombotic 
events were observed. 
Happaerts and Vanassche20 reported a case of AHA in a 
75-year-old-man that occurred after Vaxzevria ChAdOx1‐S 
SARS-CoV-2 (AstraZeneca, Cambridge, UK) vaccination 
with the concomitant relapse of bullous pemphigoid. 
A combined treatment with rFVIIa, rituximab, 
methylprednisolone, and emicizumab 3.0 mg/kg/week for 
two doses was started with the goal of stopping multiple 
hematomas and of eradicating the autoantibody. 
A series of 11 patients (5 males and 6 females) treated 
with emicizumab and rituximab was reported by Chen 
et al.21. Eight of them had bled in multiple sites and 6 had 
previously been treated with rFVIIa, while emicizumab 
was immediately started as first-line therapy in 5. Bleeding 
stopped and 8 cases achieved inhibitor eradication. During 
a median follow-up of 13.9 months, only one patient bled 
but no thrombotic, microangiopathic nor infectious 
complications were recorded.

Phase iii clinical trial
All the data reported so far are from case reports 
or case series in which emicizumab had been used 

off-label. Shima et al.3 presented the preliminary results 
of the first multicenter, single-arm, phase III clinical 
trial (AGEHA) carried out in Japan to investigate safety, 
efficacy, pharmacokinetics and pharmacodynamics after 
administration of emicizumab in AHA. Their early analysis 
involved 12 patients on unspecified immunosuppression 
who were treated with emicizumab as prophylaxis at 
6.0 mg/kg on day 1, 3.0 mg/kg on day 2, and then at 
1.5 mg/kg/week from day 8 onwards. Emicizumab was 
discontinued when FVIII levels rose above 50%. Overall, 
5 bleeds occurred during prophylaxis, but none of them 
was considered a major episode, in contrast to as many 
as 27 bleeds in the historical period before emicizumab. 
Furthermore, one patient experienced an asymptomatic 
deep vein thrombosis. Shima et al.3 stated that these data 
suggested a favorable risk-benefit profile for emicizumab 
in AHA, but that additional data are warranted. Following 
the results of the AGEHA study, in June 2022 the Japanese 
Ministry of Health, Labor and Welfare chose to extend the 
approval of emicizumab to include its prophylactic use to 
prevent or reduce bleeding in patients with AHA, that in 
Japan is designated an intractable disease. Interestingly, 
the dosage regimen used (6 mg/kg on day 1, 3 mg/kg 
on day 2, and then 1.5 mg/kg weekly) differs from that 
approved for congenital hemophilia A, perhaps with the 
goal of accelerating the achievement of a steady state of the 
medication in the circulation and thus an earlier clinical 
response. An update of this study was recently presented 
in abstract form confirming the previously reported 
findings22. Three patients who had initially been ineligible 
to start immunosuppressive therapy had completed the 
trial and only one of them reported a minor adverse event 
related to emicizumab. Taken together, no serious events 
(including thrombosis and bleeding) were described, 
nor were there any modification or discontinuation of 
emicizumab. No anti-drug antibodies were detected22.

discussion
Our review of these reports indicates that short- or 
long-term prophylaxis aimed at preventing bleeding 
appears to be the main clinical situation for a favorable use 
of emicizumab in patients with AHA, because all reports, 
including the AGEHA, demonstrated that this medication 
used at various dosage regimens was efficacious in the 
prevention of bleeding. Today there are still no specific 
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recommendations for treating patients with AHA with 
regards to the adoption of prophylaxis in order to prevent 
bleeding episodes when immunosuppression has not yet 
restored plasma FVIII levels. However, a few reports did 
indicate that aPCC, started soon after an acute bleeding 
episode, prevented recurrences23,24. In contrast to aPCC, 
emicizumab administration is subcutaneous, thus 
favoring prophylactic  treatment at home. Furthermore, 
the possibility of obtaining a therapeutic steady state 
thanks to the achievement of a constant drug concentration 
in the circulation should allow AHA patients to attain 
hemostatic competence when endogenous FVIII activity 
is still low and there is a high risk of bleeding before 
immunosuppression is achieved. 
The use of emicizumab as second-line of treatment of acute 
bleeds or as a rescue approach may be a therapeutic option 
in patients presenting before eradication of FVIII inhibitor 
when they develop frequent and/or life-threatening bleeds. 
Overall, this review identified 6 cases using this monoclonal 
antibody as first therapeutic choice. Other drugs are 
authorized and largely used for the primary treatment of 
acute bleeding in AHA, i.e., FVIII bypassing agents and 
rpFVIII, because they are immediately able to stop bleeding 
with no need to wait until emicizumab becomes effective. 
Recombinant porcine FVIII has the additional advantage of 
being monitored in the lab by means of FVIII assays.
On the other hand, it must be pointed out that the conditions 
frequently associated with the occurrence of AHA, i.e., 
older age, pregnancy and puerperium, and cancer, are 
characterized by an increased risk of thrombosis, and 
this must be taken into consideration. Therefore, patient 
management should be personalized, and the most 
suitable approach with the least risk adopted. The high 
thromboembolic risk associated with the treatment of 
AHA patients had previously been highlighted by the 
EACH2 study25 in which 4.8% of thromboembolic episodes 
developed among patients treated with aPCC and 2.9% 
in those treated with rFVIIa; no thrombotic events 
were reported with the less frequently used rpFVIII26,27. 
During the pivotal post-marketing studies on emicizumab 
in congenital hemophilia A, 13 confirmed episodes of 
arterial or venous thrombosis (VTE) and 4 of thrombotic 
microangiopathy (TMA) were described28. Six of them 
(4 TMA; 2 VTE) occurred during the concomitant use of 
aPCC and 3 after the application of intravascular devices. 

Furthermore, in the context of the post-marketing 
surveillance of emicizumab conducted by the license 
holder, among a total of 56 thrombotic complications 
in more than 11,400 cases treated in 100 different 
countries, 7 occurred in patients with AHA receiving 
off-label emicizumab29. In the present review, despite 
the limited number of cases reported so far (No.=73), 3 
thromboembolic events (2 DVT and one minor stroke) 
were described, and a patient died during treatment 
with emicizumab, albeit for causes apparently 
unrelated to the medication. 
Taken together, the conclusion to be made from this 
review is a word of caution for clinicians who plan to 
use emicizumab in AHA, considering the high risk of 
thrombosis in the most frequent categories of potentially 
treatable patients, i.e., older people, cancer, and women 
during pregnancy and puerperium. Particular attention 
should also be paid to monitor  endogenous FVIII 
levels3, because emicizumab should be discontinued to 
reduce the risk of thromboembolic events when, owing 
to successful immunosuppression, plasma levels reach 
or exceed 50%. Despite limited real-world data, and 
the need for caution and careful monitoring of the 
treated patients outlined in this review, emicizumab is 
seen to play a role among the therapeutic approaches 
available for AHA, and there are many reasons for 
using it, as summarized by Poston et al.30. In the 
USA-based experience, 32 hematologists responded 
to a questionnaire regarding their experience with 
the management of AHA. Overall, they had treated 
358 patients over five years, 40 of them with 
emicizumab, almost all as second-line therapy. This 
medication was chosen for the convenience of its 
subcutaneous administration in comparison with 
other hemostatic agents given intravenously, because 
of an insufficient response to those agents, and for a 
desire to minimize the period of immunosuppression 
or in response to failed immunosuppression. 
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