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A B S T R A C T   

Acquired hemophilia A (AHA) is a rare autoimmune bleeding disorder. Various autoimmune diseases, including 
AHA, have been reported to occur after the administration of mRNA COVID-19 vaccines. However, the char-
acteristics of these AHA cases remain unclear. We report a case in which AHA arose in a young patient after the 
administration of an mRNA COVID-19 vaccine, but improved rapidly. The patient’s factor VIII (FVIII) inhibitor 
titer spontaneously decreased to less than half of that seen at diagnosis. One week after the initial immuno-
suppressive therapy, the FVIII inhibitor had disappeared. Our case suggests that AHA that arises in young pa-
tients after COVID-19 vaccination may resolve spontaneously, and the levels of FVIII inhibitors may decrease 
more rapidly in such cases than in idiopathic AHA. Unlike for immune thrombocytopenic purpura (ITP), no acute 
type of AHA has been recognized. This case suggests that just as there is an acute type of ITP that develops in 
children/after vaccination, there may be an acute type of AHA that arises in young patients that receive mRNA 
COVID-19 vaccines.   

1. Introduction 

Acquired hemophilia A (AHA) is a rare autoimmune bleeding dis-
order with a high mortality rate [1]. It commonly develops in patients 
aged >65 years and is caused by the production of autoantibodies 
against endogenous factor VIII (FVIII) [1]. Although most cases of AHA 
are idiopathic, AHA is also associated with autoimmune conditions [2]. 
Various autoimmune diseases may develop after the administration of 
coronavirus disease 2019 (COVID-19) mRNA vaccines [3–5]. A case of 
AHA that arose after mRNA COVID-19 vaccine administration has also 
been reported [6]. However, the characteristics of such AHA cases 
remain unclear. Here, we report a case of AHA that developed after the 
administration of an mRNA COVID-19 vaccine in a young patient, but 
improved rapidly. 

2. Case description 

A 45-year-old female developed a subcutaneous hemorrhage caused 
by minor blunt force trauma. Her last pregnancy had been 5 years ago. 
Two weeks before onset, she had received her third vaccination for 

COVID-19. The vaccines administered were Pfizer-BioNTech BNT162b2 
for the first and second doses and Moderna mRNA-1273 for the third 
dose. She visited a clinic one and a half months after symptom onset. 
Laboratory tests showed a prolonged activated partial thromboplastin 
time (APTT) (75.1 s). She had a brother and three children, who did not 
develop AHA after undergoing COVID-19 vaccination. When she visited 
our hospital, the subcutaneous hemorrhage had resolved. Coagulation 
tests revealed a prolonged APTT (72.6 s), decreased factor VIII coagulant 
activity (FVIII:C) (0.9%), and a high FVIII inhibitor titer (12.8 Bethesda 
units [BU]/mL). Her hemoglobin concentration was 13.4 g/dL, and her 
platelet count was 256 × 109/L. She was diagnosed with AHA. There 
was no evidence of underlying diseases, such as malignancies or auto-
immune disorders. Twelve days after being diagnosed, she was admitted 
for treatment. 

On admission, laboratory tests showed that her FVIII inhibitor titer 
had decreased to 5.6 BU/mL despite no treatment having been admin-
istered (Fig. 1A). An assessment of the clot-formation capacity of her 
whole blood based on thromboelastography (TEG), which was per-
formed using kaolin and the TEG 6s® system (HAEMONETICS, Boston, 
MA, U.S.A.), revealed that her reaction rate time was 8.2 min, which was 
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within the reference range (4.6–9.1 min) (Fig. 1B) [7,8]. On the other 
hand, APTT clot waveform analysis (CWA) showed a slightly prolonged 
clot time (37.2 s) compared with that of normal plasma (32.0 s). In 
addition, the minimum absolute value of the first order differential (| 
min1|; 2.441) and the minimum absolute value of the second order 
differential (|min2|; 0.324) were lower than those of normal plasma (| 
min1|: 3.341; |min2|: 0.500) (Fig. 1C). |min1| and |min2| represent the 
maximum coagulation rate and maximum acceleration of the coagula-
tion rate, respectively [9]. These comprehensive coagulation tests sug-
gested that her coagulation capacity was only slightly impaired. As 
recommended in the guidelines, immunosuppressive therapy with 1 
mg/kg (50 mg/body) of prednisolone (PSL) was initiated according to 
the general treatment regimen for AHA. One week later, her FVIII in-
hibitor titer had decreased to 0.1 BU/mL, and her APTT had returned to 
the normal range. After that, the dose of PSL was tapered rapidly. After 5 
weeks of treatment, the PSL dose was <15 mg/day, and the AHA had 

gone into complete remission (CR) [10]. Two months after the initial 
treatment, the PSL treatment was discontinued, and no further recur-
rence was observed. 

3. Discussion 

We reported the case of a young patient who developed AHA after 
receiving an mRNA COVID-19 vaccine. Interestingly, her FVIII inhibitor 
titer decreased spontaneously without immunosuppressive therapy. At 
that time, slight impairment of her coagulation capacity was detected by 
CWA. After one week’s PSL treatment, her APTT had returned to the 
normal range. The time required to achieve CR in this case was less than 
half of the previously reported median time. Furthermore, the patient’s 
mild subcutaneous bleeding resolved spontaneously before immuno-
suppressive therapy was started, and hemostatic agents were not 
required. 

Fig. 1. (A) Evaluation of the factor VIII (FVIII) inhibitor titer and FVIII coagulant activity (FVIII:C). The black and dashed lines represent the changes in the FVIII 
inhibitor titer and FVIII:C, respectively. Two weeks after the third dose of a coronavirus disease 2019 (COVID-19) mRNA vaccine, a subcutaneous hemorrhage 
developed. After visiting our hospital, the patient’s FVIII inhibitor titer and FVIII:C were analyzed over time. Before the initial immunosuppressive therapy 
(prednisolone; PSL), the patient’s FVIII inhibitor titer decreased spontaneously. BU, Bethesda units. (B) Thromboelastography (TEG) performed before the immu-
nosuppressive therapy using kaolin and the TEG 6s® system. The reaction rate time was 8.2 min. (C) Activated partial thromboplastin time (APTT) clot waveform 
analysis performed before the immunosuppressive therapy. The black and red lines indicate normal plasma and the patient’s plasma, respectively. The clot time and | 
min1| and |min2| values of the normal plasma were 32.0 s, 3.341, and 0.500, respectively. The clot time and |min1| and |min2| values of the patient’s plasma were 
37.2 s, 2.441, and 0.324, respectively. |min1|, the minimum absolute value of the first order differential; |min2|, the minimum absolute value of the second order 
differential. 
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Table 1 
Reported cases of acquired hemophilia A that arose after the administration of mRNA COVID-19 vaccines.  

Age Sex Time to 
onset from 
last dose 

Vaccine Diagnosis 
and 

Symptomsa Severityb FVIII 
inhibitor 

Immunosuppressive Outcome References 

treatment (BU/mL) treatment 

69 M 9 days after 
1st dose 

N.A. After 2nd 
dose 

Hematoma in 
rectus femoris 
muscle 

Mild 80 PSL After 4 weeks, the 
inhibitor level had 
decreased to 2 BU/mL. 

Radwi M et al. 
[6] 

85 M 1 week after 
1st dose 

Moderna 
mRNA- 
1273 

After 2nd 
dose 

Hematoma in 
iliopsoas muscle 

Severe 2.2 PSL, Rit Died Cittone MG 
et al. [12] 

86 F 3 weeks 
after 2nd 
dose 

Moderna 
mRNA- 
1273 

After 2nd 
dose 

Hemothorax Severe 1.1 PSL After 17 days, the FVIII: 
C level had increased to 
178%. 

Cittone MG 
et al. [12] 

72 F 2 weeks 
after 1st 
dose 

Moderna 
mRNA- 
1273 

After 1st 
dose 

Cutaneous 
hematomas, 
anemia 

Severe 12.4 PSL, Rit After 3 weeks, the 
inhibitor level had 
decreased to 5.6 BU/ 
mL. 

Cittone MG 
et al. [12] 

76 F 4 days after 
2nd dose 

Moderna 
mRNA- 
1274 

After 2nd 
dose 

Ecchymoses, 
melanotic stool, 
anemia 

Severe 11.2 mPSL, PSL After 26 days, the 
inhibitor level had 
decreased to <0.5 BU/ 
mL. 

Portuguese AJ 
et al. [13] 

67 M 19 days 
after 2nd 
dose 

Pfizer 
BioNTech 

After 2nd 
dose 

Hematoma in the 
leg 

Mild 110 PSL, Rit After 34 days, the 
inhibitor level had 
decreased to <0.5 BU/ 
mL. 

Farley S et al. 
[14] 

70 M 8 days after 
1st dose 

Moderna 
mRNA- 
1273 

After 1st 
dose 

Ecchymoses Mild 39.9 PSL, CPA After 6 days, the 
inhibitor level had 
decreased to 11.4 BU/ 
mL. 

Lemoine C 
et al. [15] 

86 M 14 days 
after 2nd 
dose 

Pfizer 
BioNTech 

After 2nd 
dose 

Hematoma, 
anemia 

Severe 2.1 mPSL After 7 months, the 
inhibitor became 
undetectable. 

Leone MC 
et al. [16] 

73 F 14 days 
after 1st 
dose 

Pfizer 
BioNTech 

After 2nd 
dose 

Hematomas in 
knee and jaw 

Mild 0.8 mPSL After 5 months, the 
inhibitor became 
undetectable. 

Leone MC 
et al. [16] 

67 M 49 days 
after 2nd 
dose 

Pfizer 
BioNTech 

After 2nd 
dose 

Hematoma of the 
tongue 

Mild 2.5 PSL, CPA Six days after discharge, 
the inhibitor became 
undetectable. 

Leone MC 
et al. [16] 

77 M 52 days 
after 2nd 
dose 

Pfizer 
BioNTech 

After 2nd 
dose 

Hematuria, anemia Severe 6.9 mPSL, Rit Died Leone MC 
et al. [16] 

95 F 1 week after 
1st dose 

Pfizer 
BioNTech 

After 2nd 
dose 

Hematoma in hand Mild 5.4 PSL, Rit After 22 days, the 
inhibitor level had 
decreased to 0.7 BU/ 
mL. 

Murali A et al. 
[17] 

39 F 10 days 
after 1st 
dose 

Pfizer 
BioNTech 

After 1st 
dose 

Hematuria Mild 17.2 None After 2 months, the 
FVIII:C level had 
increased to 78.8%. 

Soliman DS 
et al. [18] 

80 M 2 weeks 
after 1st 
dose 

Pfizer 
BioNTech 

After 1st 
dose 

Hematoma of the 
thigh, anemia 

Severe 7.5 mPSL, PSL, AZ After 6 weeks, the 
inhibitor became 
undetectable. 

Ai Vuen L 
et al. [19] 

75 M 3 months 
after 2nd 
dose 

Pfizer 
BioNTech 

After 2nd 
dose 

Ecchymoses, 
anemia 

Severe 318 PSL, Rit, CPA, CyA Improved Al Hennawi H 
et al. [20] 

77 M 3 weeks 
after 2nd 
dose 

Moderna 
mRNA- 
1273 

After 2nd 
dose 

Ecchymoses Mild 71.6 PSL, CPA After 5 weeks, the 
inhibitor level had 
decreased to 49 BU/mL. 

Fu PA et al. 
[21] 

72 M 9 days after 
3rd dose 

Moderna 
mRNA- 
1273 

After 3rd 
dose 

Ecchymoses, 
anemia 

Severe 158.6 PSL, CPA, Rit After 3 weeks, the 
inhibitor level had 
decreased to 20.6 BU/ 
mL. 

Plüß M et al. 
[22] 

75 M 6 days after 
3rd dose 

Pfizer 
BioNTech 

After 3rd 
dose 

Ecchymoses, 
anemia 

Severe N.A. PSL, CPA After 12 days, the FVIII: 
C level had increased to 
a normal level. 

Rashid A et al. 
[23] 

45 F 2 weeks 
after 3rd 
dose 

Moderna 
mRNA- 
1273 

After 3rd 
dose 

Subcutaneous 
hemorrhage 

Mild 12.8 PSL After 3 weeks, the 
inhibitor level had 
decreased to 0.1 BU/ 
mL. 

This case 

COVID-19, coronavirus disease 2019; M, male; F, female; N.A., not applicable; FVIII, factor VIII; BU, Bethesda units; FVIII:C, FVIII coagulant activity. 
PSL, prednisolone; Rit, rituximab; mPSL, methylprednisolone; CPA, cyclophosphamide; AZ, azathioprine; CyA, cyclosporine A. 

a Anemia was defined as a hemoglobin (Hb) level of <8 g/dL or a sudden drop in the Hb level of >2 g/dL that required a blood transfusion. 
b Symptom severity was classified according to previous reports [11,26]. 
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AHA is a rare disorder, but it is more frequent in the elderly. 
Although the age distribution of the condition shows a small peak in 
women aged 20–40 years because of pregnancy-related cases, the me-
dian age at diagnosis is approximately 70 years [11]. Cases of AHA 
involving young patients that are unrelated to pregnancy are extremely 
rare. According to the PubMed database, 18 cases of AHA that developed 
after the administration of an mRNA COVID-19 vaccine had been re-
ported by the end of June 2022 (Table 1) [6,12–23]. As with idiopathic 
cases, the majority of cases of AHA that arose after the administration of 
such vaccines involved elderly patients. However, in addition to our 
patient, another young female was reported to develop AHA after 
receiving an mRNA COVID-19 vaccine [18]. More than 80% of people 
aged ≥20 in Japan have received COVID-19 vaccines. Our case suggests 
that although it is uncommon, AHA may also occur after the adminis-
tration of mRNA COVID-19 vaccines in young adults. 

Including our patient, 19 patients have been reported to develop 
AHA after receiving COVID-19 vaccines (Table 1). The median age at 
onset in these cases was 75 years (range: 39–95), and the patients 
included 12 males and 7 females. Whereas vaccine-induced immune 
thrombotic thrombocytopenia, a coagulation abnormality that may 
arise after COVID-19 vaccine administration, is caused by the use of an 
adenovirus-based vaccine, all of the reported cases of AHA that arose 
after COVID-19 vaccine administration involved mRNA vaccines [24]. 
The mechanism responsible for the development of AHA after the 
administration of mRNA COVID-19 vaccines has not been fully eluci-
dated. A previous study demonstrated that broad toll-like-receptor 
stimulation may cause polyclonal B-cell activation and trigger autoan-
tibody production instead of cross-reactivity to the vaccine-induced 
anti-spike immunoglobulin G, which occurs as a molecular mimicry 
phenomenon [25]. There are no reported AHA cases in which genetic 
predisposition has been suggested. Although our patient was young, her 
siblings did not develop AHA after receiving COVID-19 vaccines. 

Ten of the reported patients (53%) developed severe AHA after 
receiving mRNA COVID-19 vaccines. We classified the severity of the 
reported AHA patients’ symptoms according to methods described in 
previous studies [11,26]. The proportion of patients who developed 
severe symptoms was slightly lower than has been reported for patients 
who developed AHA unrelated to COVID-19 vaccines [11]. Our patient 
only had minor bleeding symptoms. The other reported young patient 
also had mild bleeding symptoms. There are few reports of AHA 
occurring after COVID-19 vaccine administration in young patients. 
Further studies are warranted to assess whether AHA symptoms that 
arise after COVID-19 vaccination are milder in young patients than in 
older patients. 

Immunosuppressive therapy is recommended for all adults as soon as 
AHA is diagnosed to reduce the risk of bleeding [1,27]. However, pre-
vious studies have shown that FVIII inhibitors disappear spontaneously 
after several months in some AHA cases [28,29]. A survey of 215 AHA 
patients showed that FVIII inhibitors spontaneously disappeared in 11 
patients [28]. In a natural history study of 16 AHA patients, the condi-
tions of 3 patients improved without treatment [29]. In the majority of 
these patients that experienced spontaneous improvement, the eradi-
cation of inhibitors took more than 10 months from the diagnosis of 
AHA. In our case, within 2 weeks the patient’s FVIII inhibitor levels had 
decreased to less than half of those seen at diagnosis without treatment. 
The FVIII inhibitors disappeared within 3 weeks after diagnosis, 
although she had received one week of PSL treatment. A multicenter 
prospective observational study demonstrated that the median time to 
CR was 79 days [10]. Our patient achieved CR 37 days after the initial 
treatment. A previously reported 39-year-old patient who developed 
AHA after receiving an mRNA COVID-19 vaccine recovered 2 months 
after the initial presentation without immunosuppressive therapy [18]. 
In a young patient, the time to CR in pregnancy-related AHA was re-
ported to be similar to that for AHA with other etiologies [30]. Our study 
suggests that AHA that arises after the administration of mRNA 
COVID-19 vaccines may improve spontaneously in young patients, and 

CR may be achieved more rapidly in such cases than in idiopathic AHA. 
Unlike for immune thrombocytopenic purpura (ITP), no acute type 

of AHA has been recognized. In ITP, a hemorrhagic autoimmune he-
matological disorder, an acute type of ITP is known to develop after 
vaccine administration, such as after the administration of a measles- 
mumps-rubella (MMR) vaccine. ITP is characterized by a decreased 
platelet count due to the production of antibodies against platelet 
membrane antigens. ITP is classified as acute or chronic [31]. While ITP 
in adults is generally chronic, >70% of children with ITP develop 
acute-type ITP, which resolves irrespective of whether therapy is 
administered [31,32]. In children, MMR vaccination is associated with 
an increased risk of ITP. As spontaneous remission is less common in 
elderly AHA patients, immunosuppressive therapies are administered 
for AHA, as is case for chronic-type ITP. However, the conditions of the 
previously reported young patient who developed AHA after receiving 
an mRNA COVID-19 vaccine and our patient improved more rapidly 
than idiopathic AHA. As well as ITP, acute-type AHA may develop after 
the administration of mRNA COVID-19 vaccines in young patients. 

In conclusion, our case suggests that AHA that arises after the 
administration of mRNA COVID-19 vaccines may resolve spontaneously 
in young patients, like acute-type ITP, and the levels of FVIII inhibitors 
may decrease more rapidly in such cases than in idiopathic AHA. Further 
evaluations of large cohorts are warranted to obtain more detailed 
findings about acute-type AHA that arises after the administration of 
mRNA COVID-19 vaccines. 
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