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Severe acquired hemophilia A associated with 
COVID-19 vaccination
A case report and literature review
Hong Jun Kim, MD, PhDa , Ye Ji Jung, MDa, Jun Ho Lee, MDa, Hyun Jung Lee, MD, PhDa,  
Chi Hoon Maeng, MD, PhDa, Sun Kyung Baek, MD, PhDa, Jae Joon Han, MD, PhDa,*

Abstract 
Rationale: Acquired hemophilia A (AHA) is a rare autoimmune disease caused by an antibody that inhibits coagulation factor 
VIII activity. More than half of patients with AHA cannot identify underlying disorders. The remaining patients are associated 
with malignancies, autoimmune diseases, skin diseases, infections, and medications. Here, we present a case of 56-year-old 
Korean man with underlying hypertension, dyslipidemia, and diabetes mellitus who developed AHA following the second dose of 
BNT162b2 COVID-19 vaccination.

Patient concerns: He presented with a large 20 × 30 cm-sized hematoma along the psoas muscle and intracranial 
hemorrhage, necessitating intensive care with mechanical ventilation and continuous renal replacement therapy. Laboratory 
testing demonstrated that activated partial thromboplastin time and prothrombin times were 74.7 seconds (normal range 29–43 
seconds) and 17.2 seconds (normal range 12.5–14.7 seconds), respectively.

Diagnoses: Laboratory tests confirmed AHA with undetectable factor VIII activity (<1.5%) and a positive factor VIII antibody 
with a titer of 8.49 Bethesda units/mL.

Interventions: Recombinant factor VIIa (NovoSeven®) was administered every 2 hours to control the bleeding, alongside 
immunosuppression with methylprednisolone 1 mg/kg daily and cyclophosphamide 2 mg/kg daily to eliminate the autoantibody.

Outcomes: Despite the treatments, the patient developed sepsis and succumbed 14 weeks after admission.

Lessons: This rare case underscores the importance of monitoring for AHA following COVID-19 vaccination. Although the 
benefits outweigh the risks of vaccination, AHA should be considered in the differential diagnosis of unusual bleeding following 
the vaccinations. Early diagnosis and management before severe bleeding are critical for successfully controlling life-threatening 
bleeding.

Abbreviations: AHA = acquired hemophilia A, aPTT = activated partial thromboplastin time, CT = computed tomography, 
FEIBA = factor 8 inhibitor bypassing activity, FVIII = coagulation factor VIII, PT = prothrombin time, rFVIIa = recombinant factor VIIa.

Keywords: acquired hemophilia A, coronavirus disease-19, factor VIII, inhibitor, vaccination

1. Introduction
Acquired hemophilia A (AHA) is a rare bleeding disorder 
caused by inhibitory autoantibodies against coagulation factor 
VIII (FVIII). The incidence of AHA is 1.48 cases per 1 million 
individuals per year, with frequency increased in pregnancy and 
the elderly, based on a 2-year surveillance study in the United 
Kingdom.[1] Patients with AHA commonly experience bleed-
ing in the skin or deep muscles, whereas those with congenital 
hemophilia A more frequently have joint bleeding. More than 
half of the patients with AHA cannot identify underlying disor-
ders (idiopathic), and the remaining are associated with malig-
nancies, autoimmune diseases, skin diseases, infections, and 

medications.[2] There are only a few cases of AHA following 
influenza vaccinations.[3,4] Recently, a few case series reported 
AHA after vector-based (ChAdOx1 nCoV-19) or mRNA-based 
(BNT162b2 and mRNA-1273) COVID-19 vaccines. Here, we 
report a case of AHA following the second dose of COVID-19 
vaccination. The patient has provided written informed consent 
for publication of the case and any accompanying images.

2. Case description
A 56-year-old man with a history of hypertension, dyslip-
idemia, and diabetes mellitus was transferred to our hospi-
tal after receiving his second dose of the COVID-19 vaccine 
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(BNT162b2) 2 weeks earlier. Upon arrival at the emergency 
department, he exhibited severe headaches and a drowsy men-
tality, along with significant abdominal distension. A notable 
mass was palpable in the left abdominal quadrant upon exam-
ination. His vital signs revealed a blood pressure of 95/56 mm 
Hg, an increased respiratory rate, and decreased urine output. 
Abdominopelvic computed tomography (CT) scans revealed a 
large 20 cm-sized hematoma along the left psoas muscle and 
additional intramuscular bleeding in the right iliopsoas muscle 
(Fig. 1A). The scans also showed extensive bleeding in the peri-
toneal cavity, particularly around the liver, spleen, and flanks. 
Laboratory tests indicated an activated partial thromboplastin 
time (aPTT) of 74.7 seconds and a prothrombin time (PT) of 
17.2 seconds. A 1:1 mixing study revealed no significant cor-
rection of the aPTT. Initial FVIII activity was undetectable 
(<1.5%) and FVIII antibody test was positive, confirming the 
diagnosis of AHA. We considered the mild prolongation of 
PT results from severe coagulation factor consumption after 
a large amount of intraabdominal bleeding. His hemoglobin 
concentration was 6.1 g/dL, necessitating a transfusion of 
packed red blood cells. Additional significant findings included 
a white blood cell count of 18,300/mm³ and a creatinine level 
of 1.79 mg/dL (estimated glomerular filtration rate of 41.4 mL/

min). His total bilirubin was 5.59 mg/dL, alanine and asparate 
aminotransferase was 92 and 76 U/L, respectively. A rapid 
decline in mental status was observed, attributed to intracranial 
hemorrhage in the left basal ganglia and frontoparietal lobe 
as detected by brain CT (Fig. 1B). After admission, an aPTT 
was >180 seconds and a PT was 16.9 seconds. FVIII antibody 
titer was 8.49 Bethesda units/mL, Mechanical ventilation and 
continuous renal replacement therapy were initiated in the 
ICU. Following transfer to our center, recombinant factor VIIa 
(rFVIIa; NovoSeven) was administered at 90 µg/kg intrave-
nously every 2 hours to control active bleeding. However, per-
sistent oral bleeding and hemoptysis through the endotracheal 
tube continued for several days. The treatment was switched 
from rFVIIa to factor 8 inhibitor bypassing activity (FEIBA, 
5000 IU every 8 hours). Approximately ten weeks later, the 
intracranial hemorrhage had resolved, and the size of the intra-
peritoneal hematoma had decreased, as confirmed by follow-up 
brain and abdominal CT (Fig. 1).

Methylprednisolone at 65 mg (equivalent to prednisolone 
1 mg/kg) daily and cyclophosphamide at 2 mg/kg daily were 
administered intravenously to eliminate the autoantibody. 
The titer of the FVIII inhibitor decreased to 0.84 Bethesda 
Units(BU)/mL, and FVIII activity increased to 25% after 2 

Figure 1.  Bleeding before and after the treatment of acquired hemophilia. (A) A coronal section of the abdomen computed tomography showed the intraper-
itoneal hematoma spreading along the left psoas muscle (left). The size of the intraperitoneal hematoma decreased after treatment (right). (B) The transverse 
section of the brain computed tomography showed intracranial hemorrhage at the left basal ganglia and frontoparietal lobe with midline shifting to the right (left). 
The intracranial hemorrhage was improved after treatment (right).
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weeks of immunosuppression. However, the titer of FVIII inhib-
itor rose to 1.85 BU/mL after 43 days of methylprednisolone 
and cyclophosphamide. We first changed methylprednisolone to 
dexamethasone 20 mg (approximate to prednisolone 2 mg/kg), 
and the dose of dexamethasone was tapered until 6mg. The titer 
of the FVIII inhibitor decreased to 1.13 BU/mL after 3 weeks 
of treatment with dexamethasone and cyclophosphamide. We 
decided to change cyclophosphamide to cyclosporine to eradi-
cate FVIII inhibitors because few cases showed complete remis-
sion with cyclosporine after cyclophosphamide failure.[5] After 1 
month, the titer of FVIII inhibitor decreased further to 0.32 BU/
mL (Fig. 2).

Despite the cessation of active bleeding, the patient suc-
cumbed to sepsis after 14 weeks of hospitalization. Cyclosporine 
100 mg bid and dexamethasone 6mg was administered at the 
time of death. Meropenem 1 g per 8 hours was continuously 
administered from the admission and vancomycin 1 g per 24 
hours was administered for 30 days to control the infections. 
However, Enterobacter cloacae complex was identified from the 
blood culture 5 days before the death.

3. Discussion
To our knowledge, this is the first reported case of AHA fol-
lowing COVID-19 vaccination in Korea. The patient developed 
AHA approximately 15 days after receiving the second dose 
of the BNT162b2 COVID-19 vaccine. AHA is a rare autoim-
mune disorder characterized by the formation of autoantibodies 
against coagulation FVIII, leading to impaired blood clotting 
and a propensity for spontaneous bleeding. The incidence of 
AHA is estimated at 1.48 cases per million individuals per year, 
with various etiologies, more than half of which are idiopathic.[1] 
The severity of AHA can range from mild to life-threatening, 
depending on the extent of bleeding and associated complica-
tions. Treatment strategies for AHA typically involve the intra-
venous administration of bypassing agents such as rFVIIa or 

activated prothrombin complex concentrate to supplement clot-
ting function, alongside immunosuppression to eradicate auto-
antibody production, and supportive care to manage bleeding 
episodes.[2,6] Our patient was treated with rFVIIa followed by 
FEIBA to control bleeding and corticosteroids combined with 
cyclophosphamide to eradicate the autoantibody. However, the 
patient died from sepsis after a severe life-threatening bleeding 
episode. The clinical course of this patient highlights the impor-
tance of timely diagnosis of AHA in the context of postvaccina-
tion events. Early diagnosis and prompt initiation of treatment 
can significantly improve clinical outcomes. Given the rarity of 
AHA and its temporal relationship with vaccination, it is essen-
tial to consider the possibility of a causal link and continue 
monitoring for such adverse events. It is crucial to emphasize 
the overall safety profile of COVID-19 vaccines, which have 
proven highly effective in preventing severe disease, hospital-
ization, and death from COVID-19. The benefits of vaccination 
far outweigh the potential risks of rare adverse events, such as 
AHA. The overall incidence of AHA after vaccination remains 
extremely low.[7] Therefore, the potential connection warrants 
further investigation to better understand the possible risks 
and underlying mechanisms. In addition, healthcare providers 
should remain vigilant for any unusual clinical presentations 
following vaccination, including prolonged aPTT and sponta-
neous bleeding suggestive of AHA.

When evaluating cases suggestive of AHA, it is crucial to con-
sider other possible etiologies and risk factors. Approximately 
50% of AHA cases are associated with underlying condi-
tions, including autoimmune diseases, malignant diseases, and 
pregnancy.[8,9] Drug-related AHA is rare, accounting for <5% 
of cases.[8] In a study of 96 AHA cases, 21% of patients were 
younger than 65 years old. The presence of a preexisting disease 
that could explain the occurrence of AHA was documented in 
only 20 cases (21%).[8,9] Therefore, it is essential to consider the 
age, bleeding characteristics, and concurrent conditions while 
investigating a possible connection between COVID-19 vacci-
nation and AHA.

Figure 2.  Changes over time in treatments, factor VIII activity, and factor VIII antibody levels.
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We identified 16 cases from a literature search of MEDLINE 
through PUBMED from January 2020 to December 2022 
(Table 1).[10] We compared the clinical characteristics of 17 AHA 
cases (including this case) after COVID-19 vaccination with 55 
Korean AHA patients with other underlying conditions. Most 
patients in the COVID-19 vaccination group were older than 
those in the comparison group, with 88% older than 65. More 
patients in the COVID-19 vaccination group exhibited minor 
severity bleeding symptoms and lower FVIII inhibitor titers than 
the comparison group. The gender ratio and other clinical char-
acteristics were similar between the 2 groups (Table 2).

The pathophysiology of AHA in the context of COVID-19 
vaccination remains to be elucidated; however, it is thought 
that the immune response triggered by the vaccine might play a 
role in the development of autoantibodies against FVIII.[21] The 
median of 14 days (1 week to 3 weeks in 13 patients, Table 1) 
from vaccination to diagnosis supports the immune reaction 
as the underlying mechanism. Few patients diagnosed 26, 49, 
52, and 90 days after vaccination suggest that these cases were 
not promptly diagnosed (Table 1). Both molecular mimicry and 

activation of dormant lymphocytes specific to factor VIII can 
lead to the production of autoantibodies.[22] In our analysis of 
17 case series, we did not find a significant difference between 
the first and second vaccination or between the 2 types of vac-
cine products.

4. Conclusion
This case further highlights the potential safety concerns related 
to COVID-19 vaccinations. While the benefits of vaccination 
considerably outweigh the risks, monitoring is essential for 
identifying rare adverse reactions. Medical professionals must 
consider AHA when confronted with prolonged aPTT, with or 
without spontaneous bleeding, as this condition can become 
life-threatening without timely intervention.
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