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Case Report

Acquired hemophilia A and deep vein thrombosis attributable to 
the Pfizer-BioNTech SARS-CoV-2 mRNA vaccine—case report
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Background: Acquired hemophilia A (AHA) is a rare autoimmune bleeding disorder that occurs in a 
sporadic, nonhereditary pattern. It is caused by circulating autoantibodies against clotting factor VIII 
that are triggered by several conditions. Moreover, AHA is clinically distinct from the inherited form of 
hemophilia A, with a different natural history and management approach, necessitating a high-index of 
suspicion in at-risk patients. Coronavirus disease 2019 (COVID-19) has emerged as a multisystemic disease 
whose manifestations are continuously being evaluated. There are few case reports of AHA associated with 
COVID-19 infection, while one case of AHA has been associated with COVID-19 vaccination. Similarly, 
deep venous thrombosis (DVT) frequently complicates COVID-19 infection, but two cases of DVT have 
been reported following COVID-19 vaccination. We report the occurrence of both AHA and DVT in a 
63-year-old male patient within one week of receiving his first dose of the Pfizer-BioNTech SARS-CoV-2 
mRNA vaccine.
Case Description: Patient is a 63-year-old male who presented with a 3-day history of left lower 
extremity (LLE) swelling and pain. He was hemodynamically stable, but examination showed exquisite 
tenderness, ecchymosis, and pitting edema at the calf of the LLE. He had normal platelet counts at 
presentation but had mild anemia (11.9 g/dL) and elevated activated partial thromboplastin time (APTT) 
of 68.0 seconds. Venous Doppler ultrasound showed acute DVT in the left popliteal vein, necessitating 
commencement on heparin drip. He developed progressively worsening hematomas, symptomatic anemia 
that required red cell transfusions, and persistently elevated APTT despite stopping the heparin drip. 
Work up for pulmonary embolism, malignancy, and disseminated intravascular coagulopathy (DIC) were 
negative. Antiphospholipid antibodies and lupus anticoagulant were also negative. He had low factor VIII 
levels, tested positive for factor VIII inhibitor, and PTT mixing studies were consistent with acquired 
factor inhibitor. Treatment involved administration of Factor Eight Inhibitor Bypassing Activity (FEIBA) 
as well as intravenous methylprednisolone and cyclophosphamide. Following resolution of active bleeding 
with evidence of stable hemoglobin concentration, he was discharged home on oral prednisone and 
cyclophosphamide.
Conclusions: This case report highlights the possibility of AHA and DVT as rare, potentially life-
threatening adverse events that could occur following COVID-19 vaccination, which is currently the most 
effective tool employed in controlling the COVID-19 pandemic.
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Introduction

Acquired hemophilia A (AHA) is a rare autoimmune disorder 
that causes bleeding in patients with no family or personal 
history of bleeding and affects about 1.48 people per 
million per year (1). The natural history and management 
approach of AHA are distinct from those of the inherited 
form of hemophilia A. Hence, there is need for a high-
index of suspicion in patients who develop unexplained 
bleeding and have conditions known to cause or predispose 
to AHA. Conditions such as autoimmune disease (including 
rheumatoid arthritis, systemic lupus erythematosus) and 
cancers are commonly associated with AHA (2,3). Other 
factors known to be causally related to AHA include 
pregnancy or the puerperium, and certain drug reactions 
(penicillin, sulfonamides, phenytoin) (3). Furthermore, older 
adults are reported to be at greater risk of developing AHA 
(3,4). However, the specific cause or trigger of AHA remains 
unidentified in almost 50% of cases (3,4). Due to the high 
case fatality rate of AHA (ranging from 7.9% to 22%) within 
the first few weeks of manifestation, prompt diagnosis and 
treatment are essential (4). 

Over the last two years, coronavirus disease 2019 
(COVID-19), which is caused by the SARS-CoV-2 virus, 
has emerged as a rapidly spreading infectious disease 
with primary respiratory pathology but associated with 
multisystemic manifestations (5). Its impact on the 
economic and healthcare infrastructure of every nation has 
been substantial and unprecedented. At the time of writing 
this report, over 270 million cases of COVID-19 have been 
recorded globally, with over 5 million COVID-19 deaths (6).  
The advent of effective vaccines against the SARS-CoV-2 
virus was welcomed globally amidst concerns about their 
long-term safety. In the United States, the use of novel 
methods of vaccine development, particularly mRNA 
vaccine technology, was a key factor that led to the rapid 
development and deployment of the Pfizer-BioNTech and 
Moderna mRNA vaccines against SARS-CoV-2 (7), each of 
which has over 90% efficacy and a good safety profile (7,8). 
COVID-19 vaccines have been instrumental in slowing 
the rate of new COVID-19 infections and reducing disease 
severity in the United States and globally, and are the major 
tools aimed at controlling the COVID-19 pandemic (8). At 
least two doses of each of these mRNA vaccines are needed 
for substantial immunity.

In addition to the aforementioned causes of AHA, a 
few post-vaccination cases have been reported, particularly 
following influenza vaccination, while one case of AHA 

has been reported following COVID-19 vaccination with 
the Pfizer-BioNTech SARS-CoV-2 mRNA vaccine (9).  
In addition, although venous thromboembolism—
occurring as either pulmonary embolism or as deep venous 
thrombosis (DVT)—is a frequently reported complication of 
COVID-19 infection, venous thromboembolism following 
COVID-19 vaccination is a rare occurrence, with only two 
cases of thromboembolic events so far reported following 
COVID-19 vaccination (10,11). In light of the need for 
adequate vaccination coverage to mitigate the burden of 
COVID-19 at the population level, as well as the need to 
provide high-value individualized care, awareness of rare 
adverse events of COVID-19 vaccination is necessary for 
early diagnosis and treatment of patients who develop those 
adverse events and to maintain the public’s trust in the safety 
and effectiveness of the vaccines. We, therefore, report a case 
of AHA and DVT following administration of the Pfizer-
BioNTech SARS-CoV-2 mRNA vaccine in accordance 
with the CARE reporting checklist (available at https://aob.
amegroups.com/article/view/10.21037/aob-21-66/rc).

Case presentation

A 63-year-old male with medical history of hypertension, 
former tobacco use and hyperlipidemia presented one 
week after receiving the first dose of the Pfizer-BioNTech 
SARS-CoV-2 mRNA vaccine with a 3-day history of left 
lower extremity (LLE) swelling and pain. On presentation, 
he was hemodynamically stable. Physical examination was 
significant for tenderness at the calf of the LLE on palpation 
and passive range of motion. He also had 2+ pitting edema 
up to the left knee, and ecchymosis to the distal mid left 
thigh and posterior calf. Complete blood count revealed 
hemoglobin concentration of 11.9 g/dL, platelet count of 
242×109/L, while activated partial thromboplastin time 
(APTT) was elevated to 68.0 seconds. Venous Doppler 
ultrasound showed acute DVT in the left popliteal 
vein, while CT of the LLE showed evidence of acute 
intermuscular fascial edema which was thought to be due 
to extravasation from interruption in flow by clot. He did 
not have personal or family history of hypercoagulability, 
no recent surgery, prolonged travel, immobilization or 
history of malignancy. Work up for malignancy with CT of 
the chest, abdomen and pelvis was negative. Given no prior 
personal or family history or risk factors for provoked DVT, 
patient’s DVT was deemed unprovoked. 

The patient was admitted and started on heparin drip 
based on an assessment of unprovoked DVT and clinical 
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suspicion of spontaneous gastrocnemius hematoma, with 
plan to monitor for compartmental syndrome (versus 
phlegmasia). By day 3, the patient had a supratherapeutic 
APTT of >400 seconds, as well as punctate ecchymoses 
from blood draw sites and progression of ecchymoses of 
posterior calf and posterior thigh of the LLE. The patient 
developed hypotension, necessitating intravenous fluid 
boluses. By day 4, he had developed multiple hematomas 
in the left upper and lower extremities, and acute post-
hemorrhagic anemia with hemoglobin concentration of  
7.3 g/dL, necessitating transfusion of 1 unit of packed 
red blood cells (PRBC) that resulted in post-transfusion 
hemoglobin concentration of 8.8 g/dL. With further drop 
in hemoglobin, the decision was made to stop the heparin 
drip on day 4, as the initial lower extremity swelling was 
thought to be from a hematoma and the clot was likely 
due to stasis. A CT scan of the abdomen and pelvis did not 

show any hematoma. In addition, a repeat venous Doppler 
ultrasound of the bilateral lower extremities on day 5 
was negative for DVT. An inferior vena cava (IVC) filter 
was subsequently placed on day 5. Despite discontinuing 
heparin, the patient continued to have markedly elevated 
APTT as shown in Figure 1. 

The patient had increasing swelling and ecchymoses of 
the left arm and developed a spontaneous hematoma of 
the right forearm. By days 5 through 7, he had developed 
hematomas in all four extremities and his hemoglobin 
concentration dropped to 6.5 g/dL, necessitating another 
PRBC transfusion. With multiple sites of hematoma and 
persistent blood loss and elevated APTT with recent 
vaccination, consideration was for bleeding disorders, 
disseminated intravascular coagulopathy (DIC) and 
autoimmune etiology and the possibility of vaccine induced 
coagulation disorder. Retrospective history for personal of 
family history of bleeding and autoimmune disorders was 
negative. Workup for DIC was negative. Von Willebrand 
Factor (vWF), antiphospholipid antibodies,  lupus 
anticoagulant, TSH, anti-ds DNA, and hepatitis serology 
testing were negative. Results of the patient’s mixing study 
are shown in Table 1, with partial correction of APTT. We 
further obtained factor VIII assay, as shown in Table 2, 
which was consistent with acquired factor VIII inhibitor 
(acquired hemophilia A). 

Treatment with Factor Eight Inhibitor Bypassing 
Activity (FEIBA) at  100 units/kg every 12 hours 
was started immediately, and subsequently tapered 
and discontinued in three days upon resolution of 
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Figure 1 Patient’s APTT levels during hospital course. APTT, activated partial thromboplastin time.

Table 1 APTT mixing study results

Test
Value 

(seconds)
Reference range 

(seconds)

APTT initial patient 103.2 24.4–33.4

APTT pool plasma 31.5 –

Immediate APTT 1:1 mixing 43.0 <33.5

Incubated APTT 1:1 mixing 56.5 <37.3

Mixing study showed partial correction of APTT immediately with 
gradual rise in 1 hour. APTT, activated partial thromboplastin 
time.
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active bleeding. To eliminate factor VIII inhibitor, 
immunosuppressive therapy was initiated with IV 
methylprednisolone 80 mg daily and cyclophosphamide  
2 mg/kg daily. His hemoglobin concentration subsequently 
remained stable around 8.4–8.9 g/dL. On day 12, the 
patient felt much improvement in pain and swelling of 
extremities, and he was discharged home on oral prednisone 
and cyclophosphamide slow taper, with scheduled outpatient 
hematology follow-up in 1 week. Figure 2 summarizes the 
timeline from vaccine administration and development 
of symptoms to diagnosis and recovery. Repeat labs done 
in the outpatient office showed improved hemoglobin 
concentration to 12.5 g/dL, when his prednisone was 
tapered off, whereas cyclophosphamide was continued for a 
few more weeks. 

All procedures performed in this case report were in 
accordance with the ethical standards of the institutional 
and/or national research committees and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 

journal.

Discussion

Acquired hemophilia A is caused by autoantibodies 
against coagulation factor VIII that partially or completely 
limit its procoagulant function (12). AHA has been 
associated with other autoimmune conditions, underlying 
malignancy, infections, medications (4,13) and rarely  
vaccinations (14)—few cases have been attributed to 
seasonal influenza vaccines. The pathophysiology of post-
vaccination AHA is unclear, although it has been suggested 
that vaccination can trigger an autoimmune response due to 
antigenic mimicry as well as due to activation of quiescent 
auto-reactive T and B cells (14), leading to production of 
autoantibodies (15). More than two-thirds of AHA cases 
present with severe bleeding. As seen in our patient, the 
management includes controlling the bleeding episode 
with bypassing agents such as recombinant activated factor 
VIII or activated prothrombin complex concentrate, anti-
inhibitor complex (FEIBA) and eradication of the inhibitor 
with immunosuppressive therapy (16). It is also proposed 
that an intense immunological response evoked by the 
vaccine could be a trigger for the thrombotic event—this is 
the mechanism recognized in many clinical conditions (11). 

The most common adverse effects reported with 
COVID-19 vaccination are pain at injection site, fever, 
chills, arthralgia, myalgia, headache, and anaphylaxis—the 
most serious of which is anaphylaxis (17). The SARS-CoV-2 
virus is known to induce a hypercoagulable state, such that 
venous thromboembolism is a significant cause of morbidity 
and mortality in COVID-19 patients (18,19). So far, only 

Vaccination Day 0: 
received first dose of 

Pfizer-BioNTech SARS-
CoV-2 vaccine

Vaccination Day 4–7: 
developed progressively 
worsening LLE swelling, 
pain, and ecchymosis

Hospital Day 0–2: 
presented to hospital. 

DVT diagnosed, 
heparin drip started

Hospital Day 3–4: APTT 
>400 seconds, multiple 

hematomas, symptomatic 
anemia with Hgb of 7.3 g/dL, 
PRBC transfusion, heparin 

stopped

Hospital Day 5–7: persistently 
elevated APTT, hematomas 
in all four extremities, IVC 

filter placed, additional PRBC 
transfusion for Hgb of 6.5 /dL

Hospital Day 6–11: additional 
work up with diagnosis of AHA, 
FEIBA and immunosuppressive 
therapy administered, no more 

bleeding, Hgb stable

Hospital Day 12-Office follow up at 
1 week post-discharge: discharged 

home on oral prednisone and 
cyclophosphamide slow taper, Hgb of 

12.5 g/dL at office follow-up

Figure 2 Timeline of development, diagnosis, treatment, and recovery of the case. DVT, deep venous thrombosis; IVC, inferior vena cava; 
PRBC, packed red blood cells; Hgb, hemoglobin concentration; APTT, activated partial thromboplastin time; LLE, left lower extremity; 
AHA, acquired hemophilia A; FEIBA, Factor Eight Inhibitor Bypassing Activity.

Table 2 Factor VIII assay results

Factor VIII assays Results

Factor VIII activity <1

Factor VIII inhibitor EIA Positive

Factor VIII activity clotting <1

Nijimegen assay 69.6

EIA, enzyme immunoassay. 
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one case of AHA and two cases of DVT have been reported 
following COVID-19 vaccination amongst more than 8 
billion COVID-19 vaccines administered worldwide (6). 
In each case, the Pfizer-BioNTech SARS-CoV-2 mRNA 
vaccine was implicated. Hitherto, there has been no report 
of both DVT and AHA occurring in the same patient after 
COVID-19 vaccination, making this the first known report 
of the co-occurrence of such life-threatening adverse events 
associated with COVID-19 vaccination. 

We acknowledge that it is almost impossible to establish 
a definitive link between the COVID-19 vaccine and the 
co-occurrence of AHA and DVT via a single case report; 
however, studies suggest strongly that vaccination can 
trigger autoimmune responses, therefore supporting this 
possibility. 

Conclusions

The purpose of this case report is to raise awareness 
among healthcare workers about possible rare adverse 
events like DVT and AHA that can be associated with the 
Pfizer-BioNTech SARS-CoV-2 mRNA vaccine and the 
treatment of AHA with bypassing agents, like FEIBA, and 
immunosuppression with steroids and cyclophosphamide. 
Considering that vaccination is currently the major tool 
aimed at controlling the COVID-19 pandemic, it is 
imperative to report such rare, life-threatening adverse events 
that could occur shortly after receiving the vaccine. To reduce 
these events, it could be beneficial to assess for DVT and 
bleeding risks prior to administration of the Pfizer-BioNTech 
SARS-CoV-2 mRNA vaccine. Close follow-up of high-risk 
patients within the first few weeks following administration 
of the first vaccine dose will help ensure early diagnosis and 
treatment of AHA and/or DVT, should they occur.
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