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Acquired hemophilia is a rare disease resulting from autoantibodies against endogenous factor
VIII (FVIII), which associates with bleeding and a high mortality rate. The pathophysiology is
still unclear. Recent studies suggest genetic and environmental factors trigger the breakdown
of immune tolerance. We report a 77-year-old Taiwanese man presented with multiple ecchy-
moses and some hemorrhagic blisters three weeks after SARS-CoV-2 mRNA (Moderna) vaccina-
tion. Isolated activated partial thromboplastin time (aPTT) prolongation was found. Acquired
hemophilia A (AHA) was confirmed by low factor VIII (FVIII) activity and high titer of FVIII inhib-
itor. The pathohistology of skin biopsy further supported the concomitant diagnosis of bullous
pemphigoid. To date, 6 cases of acquired hemophilia A following SARS-CoV-2 mRNA vaccination
were reported worldwide. We reviewed and summarized the characteristics of these cases. We
also discussed the rare finding of concomitant acquired hemophilia A and bullous pemphigoid.
Bullous pemphigoid results from autoantibody against epithelial basement membrane zone of
skin. In this article, we proposed possibility of SARS-CoV-2 mRNA vaccine associated autoimmu-
nity against FVIII and epithelial basement membrane zone.
Copyright ª 2022, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Introduction

Acquired hemophilia A (AHA) is a rare disease, with an
overall incidence of 1.5 per million per year,1 and thus
limited data has been reported to support its pathophysi-
ology, disease characteristics, and management. AHA was
associated with high morbidity and mortality risks. The
estimated all-cause mortality rate is 21%, which is higher in
patients aged >65 years.2 Deaths have been associated
with bleeding or immunosuppressive therapy (IST) for
antibody eliminations.

Recent studies have suggested that the pathophysiology
includes the breakdown of immune tolerance due to a
combination of genetic and environmental factors.1 AHA
management includes bleeding control with replacement
therapy of recombinant porcine factor VIII, bypassing
agents of activated prothrombin complex concentrate and
recombinant activated factor VII, and eradicating factor
VIII inhibitor with immunosuppressants, such as high-dose
steroids, cyclophosphamide, and rituximab.1 Here, we
present a Taiwanese case of newly diagnosed AHA following
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) mRNA vaccination.

Case report

A 77-year-old man presented with multiple ecchymoses at
bilateral forearms (Fig. 1A), and legs (Fig. 1B). He also had
hemorrhagic blisters and papules at his hands and trunk
three weeks after receiving the second dose of SARS-CoV-2
Figure 1 A. Ecchymosis involving bilateral legs, feet an
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mRNA (Moderna) vaccine. Skin biopsy was performed, and
he visited our hospital due to persistent biopsy wound
bleeding.

The patient was hospitalized due to progression of the
ecchymoses and persistent bleeding from the skin biopsy
site. Physical examination showed no relevant findings
except for the ecchymoses. Laboratory examinations
showed normocytic anemia (hemoglobin 9.4 g/dL [normal
range 13e18 g/dL], mean corpuscular volume 91 fL [normal
range 81e98 fL]) and normal platelet count (200 � 103/mL
[normal range 143e349 � 103/mL]). Coagulation profile
showed severe prolongation of the activated partial
thromboplastin time (aPTT) (97.3 s, [normal range
29.3e40.1 s]), and normal prothrombin time (PT) (11.9 s,
[normal range 9.4e12.5 s]). aPTT mixing study prolonged
with incubation. Diluted Russel viper venom time (dRVVT)
did not show lupus anticoagulants. The activity of von
Willebrand factor function was elevated (230%). Factor VIII
(FVIII) activity lowered to 0.6%, and FVIII inhibitor titer was
71.6 Bethesda units (BU). Factor IX activity was 117.6%.
Anti-platelet factor 4 antibody titer was weak positive
(0.745 optical density (OD) value, [normal range <0.4OD]).
Acquired hemophilia A was diagnosed, and prednisolone
was soon started at a dose of 1 mg/kg/day. Two doses of
FVIII inhibitor bypassing activity (FEIBA) of recombinant
factor VII activated (rFVIIa) at the dose of 90 mcg/kg were
given due to persistent bleeding of the biopsy wound. After
rFVIIa treatment, the progression of the ecchymoses hal-
ted, and the wound bleeding stopped. There was no major
bleeding after the start of prednisolone treatment. How-
ever, aPTT prolongation did not improve after one week of
d ankles. Fig. 1B. Ecchymosis involving left forearm.
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prednisolone treatment. Oral cyclophosphamide at a dose
of 100 mg/day was added on. After four weeks of cyclo-
phosphamide treatment, aPTT prolongation improved. FVIII
activity increased to 9% and the titer of FVIII inhibitor was
lowered to 49 BU.

The microscopic findings of the skin biopsy showed sub-
epidermal blistering with fibrin and abundant neutrophils
(Fig. 2). Further direct immunofluorescence study revealed
linear deposition of IgG and C3 at the dermiseepidermis
junction. Indirect immunofluorescence (IIF) test was nega-
tive of anti-ICS and anti-BMZ antibodies. On the basics of
the clinical presentation and pathological findings, a diag-
nosis of bullous pemphigoid was made.

Discussion

In 2021, six cases of AHA that were possibly triggered by
SARS-CoV-2 vaccination were reported (Table 1.). These six
cases shared several common clinical characteristics. First,
the vaccines administered were SARS-CoV-2 mRNA vac-
cines, either Pfizer-BioNTech or Moderna. Second, the
response rate of treatment was higher and time to remis-
sion was shorter in vaccine-associated AHA compared to
non-vaccine-associated AHA.1 No established management
of vaccine-associated AHA was recommended, thus the
treatment followed the previously reported guidance. All
cases achieved remission within four weeks of IST, except
for one case which died from gallbladder rupture. The case
in this report showed decreased factor FVIII inhibitor levels
after a 4-week cyclophosphamide and 5-week prednisolone
treatment. Third, all cases were exhibited AHA, and there
were no vaccine-associated acquired hemophilia B cases
reported so far. However, some differences were observed
among these cases. The onset of bleeding tendency varied
from four days to three weeks after vaccination, either first
or second dose, and the factor VIII inhibitor titer was
diverse, ranging 1.01e110 BU/ml.

Two mechanisms of AHA have been proposed in several
reports, including antigenic mimicry and non-specific
Figure 2 Microscopic findings of the blister with H&E stain
indicating there is subepidermal bullae with primarily neutro-
phils at dermaleepidermal junction.
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activation of quiescent autoreactive T and B cells.7 How-
ever, the exact pathogenesis mechanism remains unclear.
Besides SARS-CoV-2 mRNA vaccine-associated AHA, two
cases of AHA following influenza vaccination have been
reported.8,9 The first case was a 72-year-old female, who
developed AHA eight days after the seasonal influenza
vaccination, and the other was a 66-year-old female, who
developed AHA 20 days after H1N1 influenza vaccination.
AHA recovery was observed after a high-dose corticosteroid
treatment, but the time to recovery varied from 3 weeks to
2 months. It is noteworthy that influenza and SARS-CoV-2
mRNA vaccine antigens differ, and thus further research
for understanding the underlying pathophysiology of
vaccine-associated AHA is needed.

Interestingly, our case was concomitantly diagnosed
with acquired hemophilia and bullous pemphigoid after the
second dose of mRNA vaccine was administered. Since both
AHA and bullous pemphigoid are autoimmune diseases,
treatment involved IST. The pathogenesis of bullous pem-
phigoid is autoantibody-mediated damage to the epithelial
basement membrane zone of the skin, which causes cuta-
neous bullae and erosive mucosal lesions. The antigenic
targets of these autoantibodies are bullous pemphigoid
antigen (BP) 180 (also known as type XVII collagen) and
BP230. Few previously published articles that primarily
focus on case reports have suggested that there are some
shared epitopes between factor VIII, BP230, and BP180.
However, the study by Patel et al. (2006) did not find any
obvious homologous sequences through the protein data-
base.10 Whether this is due to a post-translational modifi-
cation of the proteins leading to minimal possibility of
exposure to the same binding domain as autoantibodies or
due to incidentally triggered cascade of immune reactions
has to be further explored. Multiple studies have indicated
that medications and/or vaccines play a role in inducing
bullous pemphigoid,11 but without a definite pathogenesis.
Further, autoantibody identification might be crucial for
the case described in this study for establishing a clearer
relationship between acquired hemophilia and bullous
disease.

In conclusion, we reported a rare case of acquired he-
mophilia A (AHA) and bullous pemphigoid following the
second dose of SARS-CoV-2 mRNA vaccination. Bleeding
events were noted in our case, and hemostasis was ach-
ieved by bypassing agent of recombinant factor VII acti-
vated (rFVIIa). After five weeks of immunosuppressive
therapy (IST) with prednisolone and cyclophosphamide,
factor VIII (FVIII) activity increased and the titer of FVIII
inhibitor was lowered. Bullous pemphigoid was well
controlled by IST too. In these reported cases including
ours, we highlight possible association between SARS-CoV-2
mRNA vaccine and autoimmunity. Though the definite cor-
relation between SARS-CoV-2 mRNA vaccine and autoim-
mune diseases including AHA and bullous pemphigoid is not
confirmed, this case raises the awareness of these rare side
effects. Early recognition of these rare autoimmune phe-
nomenon following vaccine injection facilitates immediate
medical management. Once the risk factors of vaccine-
related autoimmunity can be identified in the future, the
complications may be completely avoided.



Table 1 The reported cases of acquired hemophilia A following SARS-CoV-2 mRNA vaccines.

Age Sex Co-morbidities Vaccine Onset Hemophilia
A or B

FVIII:C (%) FVIII inhibitor
Titer (BU/ml)

Treatment Outcome

Case 13 69 Man DM, HTN,
prostate cancer

Pfizer-
BioNTech SARS-
CoV-2 mRNA

9 days after first
dose

A 1% 80 Prednisolone FVIII increased to
5% after 4 weeks

Case 24 67 Man None Pfizer-
BioNTech SARS-
CoV-2 mRNA

19 days after
second dose

A Not
detected

110 FEIBA,
prednisolone,
rFVIIa, rituximab

FVIII inhibitor
decreased to 8BU
after around 14
days

Case 35 76 Woman Asthma,
Raynaud’s
phenomenon

Moderna SARS-
CoV-2 mRNA

4 days after
second dose

A <3% 11.2 IVIG þ high dose
steroid

Total recovery
after 25 days of
treatment

Case 46 85 Man Not mentioned Moderna SARS-
CoV-2 mRNA

1 week after first
dose

A Not
detected

2.2 rFVIIa, APCC,
prednisolone
100 mg/day,
rituximab

Died after
gallbladder
rupture and active
arterial bleeding
three and half
weeks after
diagnosis

Case 56 86 Woman Moderate to
severe aortic
stenosis, third-
degree AV
block.

Moderna SARS-
CoV-2 mRNA

3 weeks after
second dose

A 23% 1.01 rFVIIa, APCC,
prednisolone
1 mg/kg

FVIII:C increased
to 178% 17 days
after oral
prednisolone
treatment

Case 66 72 Woman Multiple
comorbidities,
including
arterial disease

Moderna SARS-
CoV-2 mRNA

2 weeks after first
dose

A Not
detected

12.4 rFVIIa, tranexamic
acid, prednisolone
100 mg/day,
rituximab 375mg/
m2 weekly for 4
weeks

After third dose of
rituximab, FVIII
activity increased
to 5%, FVIII
inhibitor
decreased to
5.6BU/ml

DM: diabetes mellitus; HTN; hypertension; BU: Bethesda unit; FEIBA: factor VIII inhibitor bypassing activity (FEIBA); rFVIIa: recombinant factor VII activated; IVIG: intravenous immu-
noglobulin; AV: atrioventricular.
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