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ABSTRACT
Background: Acquired hemophilia A (AHA) develops due to autoantibodies directed against fac-
tor VIII. It can occur spontaneously or be triggered by various factors. Here, we report a case of AHA
induced by the Pfizer-BioNTech COVID-19 vaccine in an older patient. Case presentation: The
patient presented with multiple spontaneous bruises after receiving the Pfizer-BioNTech COVID-19
vaccine. Laboratory investigations revealed an isolated prolonged activated partial thromboplastin
time (APTT) with an uncorrected mixing test. The factor VIII level was found to be low (0.6%). Ad-
ditionally, the Bethesda assay evidenced the presence of an inhibitor of factor VIII. The patient was
administered IV methylprednisolone and recombinant factor VIII. Then, he was maintained with
oral azathioprine and prednisolone. However, the patient's condition showed no significant im-
provement. Thus, rituximab was administered, to which the patient responded well. Discussion
and conclusion: AHA is a rare adverse effect of the Pfizer-BioNTech COVID-19 vaccine. Although
the exact mechanism underlying the development of this condition following vaccination against
COVID-19 remains unclear, a diagnosis of AHA should be considered if a patient without a bleeding
history presents with acute-onset bleeding and an isolated prolonged APTT.
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INTRODUCTION
Acquired hemophilia A (AHA) is a rare condition
characterized by the development of autoantibodies
against clotting factor VIII. These autoantibodies are
also known as inhibitors. AHA can occur sponta-
neously or be triggered by various factors, including
pregnancy, immune diseases, dermatological disor-
ders, medications, and infections. The presentation of
AHA varies, encompassing no bleeding, mild bleed-
ing, and life-threatening bleeding1. The nonlinear
pharmacokinetics of the interaction between factor
VIII and type II inhibitors characterize the inhibition
of factor VIII by autoantibodies. The incidence of
AHA is about 1 to 4 million cases per year2. AHA
induced by COVID-19 vaccination is an exceedingly
rare event. The number of reported cases remains
very low, considering the large number of individu-
als who have received COVID-19 vaccination world-
wide. The SARS-CoV-2 spike protein is a primary tar-
get of neutralizing antibodies encoded by the mRNA
in some COVID-19 vaccines3. Here, we present the
case of a patient with bleeding symptoms that devel-
oped after receiving the Pfizer BioNTech (BNT162b2)
mRNA COVID-19 vaccine.

CASE PRESENTATION
A 72-year-old man presented to a primary health
clinic with spontaneous bruising on his left arm 5 days
post the first dose of the Pfizer BioNTech (BNT162b2)
mRNA COVID-19 vaccine. He also complained of
worsening left cheek swelling. He denied a recent his-
tory of trauma. He was advised to apply cold com-
pression and discharged. A week later, he presented
again with new ecchymoses on the right flank and
thigh. He also had underlying diabetes mellitus and
hypertension. He had been on multiple medications,
including metformin 500 mg BD, vildagliptin 50 mg
BD, perindopril 4 mg and indapamide 1.25 mg OM,
amlodipine 10 mg OD, and aspirin 75 mg OD. Ex-
amination revealed a 2×2 cm hematoma in the left
buccal region. The ecchymoses on the right flank and
right thigh measured about 15×10 cm and 6×8 cm,
respectively. The initial coagulation profile showed
an isolated prolonged activated partial thromboplas-
tin time (APTT) and anemia with a hemoglobin level
of 7.4 g/dL. Both an immediate mixing test and a test
2 hours post incubation were not corrected. The level
of factor VIII was very low (0.6%) and that of factor
IX was 80.5%. The Bethesda assay revealed a factor
VIII inhibitor level of 19.2 BU.The patient was started
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on IV methylprednisolone 500 mg OD for 3 days. A
single dose of recombinant factor VIII 90 mcg/kg was
administered to reduce bleeding. The patient’s body
weight was 74 kg. He was continued on oral azathio-
prine 100 mg OD for 2 months and prednisolone 40
mg OD, tapering to 5 mg OD within a 3-month du-
ration. However, while on azathioprine and the ta-
pering steroid dose, his factor VIII and factor VIII
inhibitor levels showed no significant improvement
(6.1% and 16.8 BU, respectively). He was then started
on rituximab, to which he responded well; the factor
VIII level rose to 221%, and the factor VIII inhibitor
was not detected upon repeat testing. Von Wille-
brand factor activity was normal. Additionally, tu-
mor markers and autoantibody screening were unre-
markable. Lupus anticoagulant was not tested in this
case. The patient’s laboratory investigations are sum-
marized in Table 1. A computed tomography scan of
the thorax-abdomen-pelvis did not reveal any malig-
nancy, nor did esophagogastroduodenoscopy and sig-
moidoscopy.

DISCUSSION
The Pfizer BioNTech SARS-CoV-2 mRNA vaccine
was among the first to receive emergency authoriza-
tion for use to mitigate COVID-19 worldwide. Since
then, certain adverse effects have been reported, in-
cluding acute myocardial infarction, Bell’s palsy, cere-
bral venous sinus thrombosis, Guillain-Barre syn-
drome, myocarditis, pulmonary embolism, stroke,
thrombosis with thrombocytopenia syndrome, lym-
phadenopathy, appendicitis, herpes zoster reactiva-
tion, neurological complications, autoimmune hep-
atitis, and autoimmune peripheral neuropathies4.
AHA is a rare adverse effect of COVID-19 vaccina-
tion. Several case reports have documented the devel-
opment of acquired hemophilia following COVID-19
vaccination. A systematic review by Massimo et al.
describing 96 patients with acquired hemophilia re-
ported COVID-19 vaccines as a suspected causative
agent, regardless of the vaccine products. Most of the
cases involved older patients over 65 years of age. Ad-
ditionally, most of the cases (n = 70) were reported
following vaccination with the Pfizer BioNTech vac-
cine, like in our case5.
AHA is a rare disease and occurs unexpectedly. Two
peaks of AHA incidence are typically observed, one
associated with pregnancy and the other with older
age (> 60 years). Most older patients with AHA are
found to have comorbidities and a history of medica-
tion use. A diagnosis of AHA should be considered if
the patient presents with acute- or recent-onset bleed-
ing, an isolated prolongedAPTT, and no bleeding his-
tory. The diagnosis and treatment are described as

usually delayed. However, the cause of AHA is still
unknown1,6.
In this case, the symptoms appeared onDay 5 after re-
ceipt of the Pfizer BioNTech COVID-19 vaccine, in-
dicating their relation to the vaccination. To date, the
exact mechanism underlying the development of ac-
quired hemophilia after COVID-19 vaccination re-
mains unclear. Vaccine-induced immune dysregu-
lation may trigger the development of autoantibod-
ies against clotting factors. The antigenic mimicry
of SARS-CoV-2 regarding factor VIII may lead to
the uncontrollable degradation of factor VIII. Anti-
spike IgG is an antigen specificity that is induced by
mRNA COVID-19 vaccines7. The vaccine antigens
may mimic endogenous clotting factors, triggering
an autoimmune response8. Another possible mecha-
nism involves the stimulation of dormant T or B cells.
The activation of T cell clones may result in the pro-
duction of autoantibodies, occurring after the presen-
tation of SARS-CoV-2 spike proteins to T cell clones.
The stimulation of broad Toll-like receptors may also
cause the activation of clonal B cells and lead to the
production of antibodies against factor VIII7–9.
It is recommended that hemostatic treatment be ini-
tiated in patients with AHA and clinically relevant
bleeding, irrespective of inhibitor titer and residual
factor VIII activity. Controlling the acute bleeds and
preventing further injury are priorities. The first-line
treatment for acute bleeding includes recombinant ac-
tivated factor VII and activated prothrombin concen-
trate complex. Recombinant or human factor VIII
concentrates and desmopressin can only be used if
a bypassing agent is unavailable. The next treatment
goal is to achieve remission of AHA by starting im-
munosuppressive therapy, which includes corticos-
teroid therapy with or without cyclophosphamide.
Rituximab can be used as a second-line therapy, as
in our case. If factor VIII levels are > 1% and in-
hibitors are < 20 BU/ml, steroids can be administered
alone for 3–4 weeks, and cyclophosphamide or rit-
uximab can be added if no response is observed. If
the factor VIII level is < 1% or the inhibitor is > 20
BU/ml, patients can be given steroids plus cyclophos-
phamide or rituximab1. Several AHA patients de-
scribed by Lee et al. and Alvarado et al. were also
given IV methylprednisolone 500 mg/day for 3 days,
similar to this patient10,11. Even though there are no
articles highlighting the specific treatment of AHA in-
duced by COVID-19 vaccination, our patient showed
improvement after receiving treatment following the
above recommendations.
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Table 1: Summary of Laboratory Investigations of the Patient

Laboratory Parameters (unit) Results

Haemoglobin (g/dL) 7.4

APTT (sec) 94.8
(reference range: 28.1-39.7 sec)

PT (sec) 10.7
(reference range: 9.4-12.5 sec)

APTT Mixing test (sec)

Immediate 47.0 (Not corrected)

Post 2 hours incubation 63.5 (Not corrected)

Initial Factor assay (%)

Factor VIII 0.6

Factor IX 80.5
(reference range: 65-150%)

Initial Factor Inhibitor level (Bethesda Assay) (BU) 19.2

VonWillebrand’s study

VWF RiCof (%) 115.6
(reference range: 59.8-131.5%)

VWF Antigen (%) 122.6
(reference range: 52.9-182.5%)

Follow up Factor VIII (%) 221

Follow up Factor Inhibitor level Below lower limit of detection

CONCLUSIONS
In conclusion, this paper highlights AHA as one of
the complications of the Pfizer-BioNTech COVID-19
vaccine and the need for clinicians to be alert if the
same vaccine is to be administered in the future. Cru-
cially, the occurrence of acquired hemophilia after
COVID-19 vaccination is still being investigated, and
more research is needed to establish a definite link.
However, it is worth noting that the overall benefits
of COVID-19 vaccination in preventing severe illness
from this infection currently outweigh any potential
risks.

ABBREVIATIONS
AHA: Acquired Haemophilia A, BD: Twice daily,
BU: Bethesda unit, OD: Once daily, OM: Once in
the morning, RiCof : Ristocetin cofactor, VWF: Von
Willebrand factor
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