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Abstract: Acquired hemophilia A (AHA) is a rare bleeding disorder (1.4 per million inhabitants per
year) caused by neutralizing antibodies against factor VIII. Although uncommon, these autoantibodies
can cause a high rate of morbidity and mortality. Several conditions are linked with AHA; based
on an EACH2 study, 3.8% of AHA could be connected to infection. In the last four years, most
humans have contracted the SARS-CoV-2 infection or have been vaccinated against it. Whether or not
COVID-19 immunization might induce AHA remains controversial. This review aims to evaluate the
evidence about this possible association. Overall, 18 manuscripts (2 case series and 16 case reports)
were included. The anti-SARS-CoV-2 vaccination, as also happens with other vaccines, may stimulate
an autoimmune response. However, older individuals with various comorbidities are both at risk
of developing AHA and of COVID-19-related morbidity and mortality. Therefore, the COVID-19
vaccine must always be administered because the benefits still outweigh the risks. Yet, we should
consider the rare possibility that the activation of an immunological response through vaccination
may result in AHA. Detailed registries and prospective studies would be necessary to analyze this
post-vaccine acquired bleeding disorder, looking for possible markers and underlying risk factors for
developing the disease in association with vaccination.

Keywords: acquired hemophilia A; SARS-CoV-2; COVID-19; vaccine; mRNA vaccines; BNT162b2;
mRNA-1273; viral vector vaccine; Vaxzevria; inactivated vaccine; CoronaVac

1. Introduction

Acquired hemophilia A (AHA) is an uncommon bleeding disorder that arises from
neutralizing antibodies against coagulation factor VIII. Its incidence stands at approximately
1.4 cases per million individuals annually [1]. Although rare, these autoantibodies can
lead to a high rate of morbidity and mortality. Severe bleeds occur in up to 90% of
cases, and the mortality rate ranges from 8% to 22%. The bleeding pattern of AHA is
different from that of congenital hemophilia A. Most patients with factor VIII autoantibodies
develop hemorrhages into the skin, muscles, or soft tissues, in mucous membranes (such as
epistaxis, gastrointestinal and urologic bleeds), retroperitoneal hematomas, and postpartum
bleeding. In contrast, hemarthrosis, a typical feature of congenital factor VIII deficiency,
is uncommon [2–5]. Hemorrhages can have serious or life-threatening consequences, as
the disease may present with excessive bleeding after trauma or surgery, or as cerebral
hemorrhage. AHA becomes more common with age, and it is rare for children to experience
this condition. It has been estimated that children under 16 have a lower incidence rate
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of approximately 0.045 per million per year than older adults over 85 years, with an
incidence rate of 14.7 per million per year. Whether the age-related increase is due to
immunosenescence-inducing autoreactive immune responses or the rise of comorbidities
potentially inducing AHA remains unexplained.

The prevalence of this autoimmune disorder may be significantly underestimated,
especially among elderly patients. In approximately 50% of cases, factor VIII autoantibodies
are present in patients with no relevant concurrent diseases. The remaining cases may
be linked to autoimmune diseases, underlying hematologic or solid cancers, infections,
medication usage, and dermatologic conditions such as pemphigus and psoriasis. Acquired
hemophilia A also occurs in about 5% of pregnancies, typically after childbirth. Several
conditions are linked with AHA (Table 1) [6–10].

Table 1. Diseases and clinical conditions associated with AHA (adapted from AICE Recommendations
2020).

Diseases or Clinical Conditions Characteristics

Oncologic diseases
Multiple myeloma, lymphomas, monoclonal

gammopathy of uncertain significance (MGUS),
myelofibrosis, myelodysplasia

Rheumatic diseases

Rheumatoid arthritis, systemic lupus
erythematosus, Sjogren’s syndrome,

Goodpasture’s syndrome, temporal arteritis,
myasthenia gravis, thyroiditis, multiple sclerosis

Infectious diseases SARS-CoV-2, Epstein Barr virus, hepatitis B/C
viruses, Human Immunodeficiency virus

Dermatological diseases Psoriasis, pemphigus

Pregnancy or Puerperium Within 1-4 months of delivery or miscarriage

Drugs

Some beta-lactam antibiotics, chloramphenicol,
sulfonamides, clopidogrel, nonsteroidal

anti-inflammatory drugs (NSAIDs), fludarabine,
interferon alpha

Other diseases Asthma, chronic obstructive pulmonary disease,
acute hepatitis

Due to higher disease awareness and diagnosis, the incidence of AHA has surged to
6 cases per million. Infections can be associated with AHA; based on an EACH2 study,
3.8% of AHA were connected to infection [11].

With this introduction on AHA, a new strain of coronavirus was identified as the
cause of a series of pneumonia cases in Wuhan, a city in the Hubei Province of China in
late 2019. The virus rapidly spread, leading to an epidemic throughout China, followed by
many other countries. In February 2020, the World Health Organization (WHO) officially
named COVID-19, the coronavirus disease 2019, responsible for severe acute respiratory
syndrome. From the beginning of 2021, vaccines against SARS-CoV-2 became available
worldwide. Thanks to their prevention, the world has controlled this pandemic. Exposure
to the vaccine could theoretically lead to autoimmune conditions such as AHA. Because
whether or not SARS-CoV-2 immunization might induce AHA remains controversial, this
review aims to evaluate the evidence about this possible association.

2. Pathophysiology of Aha

Acquired clotting factor inhibitors are autoantibodies that hinder the activity or accel-
erate the clearance of coagulation factors. Function-blocking antibodies are a common type
of antibodies that often affect factor VIII. Factor VIII serves as a cofactor in the intrinsic
tenase complex. It plays a crucial role by providing a scaffold for bringing together factor
IXa and factor X. This interaction activates factor X to Xa on the surface of platelets and
endothelial cells. This process occurs via binding to phospholipids. When circulating in
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the bloodstream, factor VIII is stabilized by binding to von Willebrand factor (VWF), and
acquired factor VIII antibodies can interfere with both of these functions. Moreover, certain
types of factor VIII antibodies possess proteolytic activity that breaks down proteins and
thus increases their removal from the bloodstream [5].

Factor VIII is an essential precursor protein with a substantial molecular weight of
330 kDa. Through proteolytic processing, its domain structure changes into heavy and
light chain heterodimers. Acquired factor VIII inhibitors typically target the A2, A3, or C2
domains. The A2 and A3 domains play crucial roles in binding factor VIII to factors IXa and
X. On the other hand, the C2 domain facilitates the binding of factor VIII to phospholipids
on activated platelets, endothelial cells, and von Willebrand factor. Autoantibodies that
arise in patients with AHA are predominantly of the IgG class, mainly IgG1 and IgG4, and
are non-complement fixing and non-precipitating [12].

3. SARS-CoV-2 Infection, Autoimmunity and Autoimmune Diseases

The development of autoimmunity has been associated with various viral infections,
other than SARS-CoV-2, such as Epstein-Barr virus (EBV), cytomegalovirus (CMV), par-
vovirus B19, and hepatitis B (HBV) and C viruses (HCV) [13]. Multiple epitopes (hexapep-
tides) have been discovered in both the SARS-CoV-2 spike (S) protein and human organ
proteins. This discovery highlights the potential for autoimmunity development through
cross-reactivity [13]. This may occur due to molecular mimicry and/or bystander activa-
tion. The proteins involved in this process include ribosomal proteins, methyltransferases,
cytokines such as interleukin 7 (IL-7), lysosomal, sodium channel, cell adhesion, and
myosin proteins [13]. During a viral infection, molecular cross-reactivity may occur, re-
sulting in the production of autoantibodies and the activation of autoreactive T-cells. This
can also lead to the emergence of hidden antigens and the spread of epitopes. Similar
cross-reactivity-related autoimmune phenomena have been observed during previous
coronavirus epidemics, such as SARS-CoV-1 and MERS-CoV [14]. Some peptides present
in specific proteins of SARS-CoV-2 may have the ability to cross-react with peptides in
lung alveolar surfactant proteins, and molecular mimicry might potentially contribute to
developing pediatric inflammatory multisystem syndrome [15]. Moreover, the hexapeptide
cross-reactivities identified could also be involved in the clinical symptoms associated
with COVID-19 [15]. Histone lysine methyltransferases may contribute to developing
neurodevelopment disorders, convulsions, and behavioral disorders [16]. On the other
hand, IL-7 plays a vital role in regulating the immune system, and its deficiency can lead to
severe lymphopenia [17]. COVID-19 is commonly associated with both neuropsychiatric
abnormalities and lymphopenia [18]. In pediatric inflammatory multisystem syndrome, at
least six protein epitopes of the SARS-CoV-2 virus cross-react with the inositol triphosphate
3 kinase C (ITPKC) Kawasaki antigen, strongly indicating the involvement of molecular
mimicry in the development of this disease [13]. Research on COVID-19 has shown that
this viral infection triggers acute autoimmune and autoinflammatory mechanisms, as indi-
cated by inflammation during the disease, the inflammatory multisystem syndrome, and
clinical and radiological phenomena. The lung injury caused by SARS-CoV-2, known as
ARDS, shares many similarities with the acute exacerbation of interstitial lung disease (ILD)
associated with autoimmune diseases. Autoantibodies were detected in 20–50% of patients
with pneumonia associated with COVID-19 [19]. More than 20 autoantibodies have been
identified with SARS-CoV-2 infection. The most common ones are antinuclear antibodies
(ANA) and antibodies against coagulation cascade components such as antiphospholipid
(APLA), anti-prothrombin, and anti-heparin. However, SARS-CoV-2 infection has also
produced anti-citrullinated protein (ACPA), anti-neutrophil cytoplasmic antigen (ANCA),
anti-SS-A/Ro antibodies, and rheumatoid factor [13]. Several studies have examined the
changes in tissues caused by SARS-CoV-2. Samples of tissues obtained during autopsy
from 18 COVID-19 patients who died a revealed significant infiltration of T-cells, including
various T-cell subclasses in the lungs. The kidney, liver, intestinal wall, and pericardium
also showed small cellular infiltrates. The prevailing cell type in all cases was the CD8+ T



Vaccines 2024, 12, 709 4 of 12

lymphocyte [20]. Autoimmune syndromes involving the central nervous system, such as
the Guillain-Barré and Miller-Fisher syndrome, as well as immune thrombocytopenia (ITP),
systemic lupus erythematosus (SLE), and Kawasaki disease (KD), have been described [13].

4. SARS-CoV-2 Vaccination Reactions, Autoimmunity and Autoimmune Diseases

Different types of vaccines have been developed to combat the SARS-CoV-2 pandemic
and its consequences. All activate the immune system against the spike protein, directly
encoded (mRNA-based vaccines) or introduced (viral vector or inactivated virus vaccines)
in the host organism.

The mRNA and recombinant protein vaccines are associated with cases of myocarditis
and pericarditis more commonly than anticipated in young male individuals who received
the Pfizer COVID-19 vaccine and the Moderna COVID-19 vaccine [21]. Cases were also
observed during the phase 3 trials of the Novavax COVID-19 vaccine [21]. Surveillance
data also suggest the possibility of an increased risk following the Janssen/Johnson &
Johnson COVID-19 vaccine [21]. Because these cases are infrequent and typically mild, the
benefits of vaccination far outweigh the small increased risk [21].

The vaccines that use adenovirus vectors, such as Ad26.COV2. S (Janssen/Johnson &
Johnson COVID-19 vaccine) and ChAdOx1 nCoV-19/AZD1222 (AstraZeneca COVID-19
vaccine) have been associated with cases of Guillain-Barré syndrome (GBS) [22]. However,
no similar association has been observed with the mRNA COVID-19 vaccines. Cases of GBS,
including recurrent cases, have also been reported in individuals infected with SARS-CoV-2.
Observational data suggests that the risk of developing GBS after a SARS-CoV-2 infection
is higher than that associated with vaccination [22].

Both the ChadOx1 nCoV-19/AZD1222 (AstraZeneca COVID-19 vaccine) and Ad26.COVID-
19 (Janssen/Johnson & Johnson COVID-19) have been associated with the risk of uncom-
mon types of thrombotic events with thrombocytopenia. No similar risk has been identified
with mRNA vaccines, making them a safe choice. Many of these cases are associated with
autoantibodies directed against the platelet factor 4 (PF4) antigen, similar to those found in
patients with autoimmune heparin-induced thrombocytopenia (HIT) [23]. The syndrome is
known as Vaccine-associated Immune Thrombotic Thrombocytopenia (VITT), while some
refer to it as thrombosis with thrombocytopenia syndrome (TTS). It has been observed that
individuals who develop adenovirus infection without receiving any vaccine also expe-
rience similar findings. VITT is triggered by antibodies that target platelet factor 4 (PF4)
or CXCL4. These antibodies are IgGs that activate platelets through low-affinity platelet
FcγIIa receptors present on the platelet surface, which bind the Fc portion of IgG [24].
Platelet and neutrophil activation activate the coagulation system, leading to clinically
significant thrombotic complications. The mechanism by which the implicated vaccines
trigger the development of new antibodies (and/or immune stimulation of preexisting
antibodies) remains uncertain. A recent model suggests a two-hit process in which the
vaccine stimulates neoantigen formation (first hit) along with a systemic inflammatory
response (second hit), which together lead to the production of anti-PF4 antibodies [24].
Vaccine components such as virus proteins, proteins from the HEK3 cell line from which
the vaccine is produced, and free DNA may bind to PF4 and alter its conformation, thus
generating a neoantigen [23]. VITT can manifest in common sites of venous thromboem-
bolism, like pulmonary embolism or deep vein thrombosis (DVT) in the leg. However,
a defining aspect of this syndrome is the occurrence of blood clots in atypical locations,
including the splanchnic (splenic, portal, mesenteric) veins, adrenal veins (posing a risk
for adrenal failure), and cerebral and ophthalmic veins [23]. Individuals with a history of
heparin-induced thrombocytopenia (HIT) or thrombosis should avoid adenoviral vaccines
and consider receiving a different type of COVID-19 vaccine. Arterial thrombosis, such as
ischemic stroke (often in the middle cerebral artery) and peripheral arterial occlusion, has
also been observed in individuals with concurrent venous thrombosis [23].
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5. Aim

This review aims to analyze the impact of SARS-CoV-2 vaccination on the develop-
ment of AHA, the people most frequently affected, and the potential causes of AHA as a
complication of vaccination.

6. Methods

The following review was conducted following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) model [25]. The literature search encom-
passed clinical studies, case reports, reviews, abstracts, and all scientific articles related to
acquired hemophilia A (AHA) occurring after anti-SARS-CoV-2 vaccination and published
on PubMed from January 2021 to April 2024. The search terms “acquired hemophilia A”
and “acquired hemophilia A” were used, combined with the Boolean operator “AND”,
as well as terms such as “anti-SARS-CoV-2 vaccination” OR “anti-SARS-CoV-2 vaccine”.
These terms were searched explicitly within the articles’ titles and/or abstracts. The review
included publications that met the following criteria: (1) manuscripts concerning patients
with AHA after anti-SARS-CoV-2 vaccination; (2) manuscripts written in English. No
report analyzed in this review included patients with current or previous SARS-CoV-2
infection. The PRISMA Flowchart of search is shown in Figure 1.
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7. Results

Seventy-six publications met our search requirements; after evaluation, 36 were ex-
cluded because they were published before 2021, i.e., before the beginning of mass vacci-
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nation against SARS-CoV-2. Eleven manuscripts were subsequently removed. They did
not deal with this investigated topic, nine because they were reviews, correspondences, or
replies, and two because they were not written in English. Overall, 18 manuscripts (2 case
series and 16 case reports) were included in this review.

The cases of AHA were almost all identified after the administration of mRNA
vaccines—only one being reported after an inactivated virus vaccine. No patient had or
previously had SARS-CoV-2 infection. The first few reports of AHA following SARS-CoV-2
vaccination date back to 2021 [26–28]. Overall, five patients experienced this autoimmune
coagulation disorder; two different cases [26,28] were reported after the second dose of
BNT162b2 (Pfizer-BioNTech), and the case series by Cittone et al. [27] described three
cases that occurred after the second dose of mRNA-1273 (Moderna) (two patients), or
after the first dose of this vaccine (one patient). As reported in other studies on AHA, the
autoimmune bleeding disorder affected in these reports equally between males and females
aged 67–86 years. A few cases presented concomitant cardiovascular diseases; one had
diabetes and a previous cancer. The outcomes were generally favorable with a spontaneous
clearance of the autoantibodies; only one patient died following gallbladder rupture and
related severe arterial bleeding.

The most numerous cases were reported in 2022, when vaccinations peaked worldwide.
Sixteen patients [29–41] experienced this complication, only one after receiving a viral vector
vaccine [41]. In all of the remaining cases, AHA occurred after BNT162b2 (Pfizer-BioNTech),
equally divided between the first, second, and third doses (booster). Two patients aged
39 and 45 suddenly showed signs and symptoms of this hemorrhagic disease after the
first and booster doses, respectively, both being previously in good health with no history
of bleeding or chronic diseases [32,39]. Thus, AHA is likely attributable to the mRNA
vaccine’s effect, which triggered a response against the spike protein and autoimmunity
against coagulation factor VIII.

Although most cases witnessed the resolution of the spontaneous hemorrhagic disease
without further complications, two patients subsequently developed severe events, one a
sarcoma and one a bullous pemphigoid [35,36]. An additional patient experienced rapidly
resolved gastrointestinal bleeding [38], and two patients died due to sepsis unrelated to
the vaccine [30,41]. Excluding the two youngest reported patients, the others were similar
to the cases reported in the previous year and the AHA studies at large [11,42] and had
various comorbidities. The last two cases included in this review are from 2023; one
refers to a 67-year-old man [43] who experienced AHA after the first dose of mRNA-1273
(Moderna), and the second illustrates the case of a 69-year-old man [44] who developed a
left inner thigh ecchymosis after the second dose of the inactivated virus vaccine CoronaVac
(SinoVac). As in the case of Plüß et al. [36] and also in that described by Franchini &
Focosi [43], the patient subsequently developed a sarcoma that led to death. This patient,
in addition to a previous diagnosis of pulmonary sarcoidosis and rheumatoid arthritis, had
experienced two different episodes of AHA, the first, idiopathic, in 2011 and the subsequent
relapse in 2020 after contracting the SARS-CoV-2 infection, both managed with steroids
and cyclophosphamide. A second case of previous SARS-CoV-2 infection was described
by Happaerts & Vanassche [41]. In this case, the patient had been hospitalized for having
contracted COVID pneumonia 14 months before receiving the vaccine and was immediately
treated with amoxicillin/acid clavulanate and Anakinra 100 mg per day. Instead, Emna
et al. [44] reported no consequences in patients without concomitant disease.

Management of AHA involves treating acute bleeding and eradicating the inhibitor.
Almost a third of patients (8/23) aged between 39 and 95 years described in this re-
view [26,30–32,38,39,44] did not require hemostatic treatment with bypassing agents, re-
combinant porcine factor VIII or emicizumab. A 95-year-old patient [31] was administered
a dose of recombinant factor VIII 2000 IU as a precaution, while a second one [38] was
treated for a few days with plasma-derived factor VIII and von Willebrand factor enriched
(pdFVIII/vWF) for gastrointestinal bleeding, which subsequently resolved. Eleven pa-
tients [27,30,33,34,36,37,40,43] needed a brief treatment with rFVIIa, while only one was
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treated with aPCC [28]; a combination of rFVIIa and aPCC [29,35] was used in two patients
and a combination of rFVIIa and emicizumab in the only patient with AHA after viral
vector vaccination [41]. Immunosuppressive therapy with corticosteroids was started in
22/23 patients [26–40,43,44], and rituximab was used as the first-line attempt to eradicate
the inhibitor only in the case reported by Happaerts & Vanassche [41]. In comparison,
rescue therapy was described in seven patients [27,28,30–32,36,38]. Concomitant treatment
with cyclophosphamide was carried out in six patients [29,30,35–37,40].

The complete list of reports included in this review is shown in Table 2.

Table 2. A complete list of AHA reports from January 2021 to January 2024 in order of publication.
DM2: diabetes mellitus type 2; HCV: hepatitis C virus; BPH: benign prostate hypertrophy; RBC:
red blood cells; TXA: tranexamic acid; CS: Corticosteroids; rFVIIa: recombinant FVII activated; Cyc:
Cyclophosphamide; aPCC: activated prothrombin complex concentrate; rFVIII: recombinant FVIII;
DDAVP: desmopressin; FVIII/vWF: plasma-derived FVIII with von Willebrand factor; NA: not
available.

Ref. Author(s),
Year

Patient(s)
(Sex; Age)

Vaccine
Type

Dose(s)
n

Days after
Vaccination

Clinical
Manifesta-

tions

Concomitant
Diseases

Acute
Treatments Outcomes

[26] Radwi &
Farsi, 2021 1 (M; 69yrs)

BNT162b2
(Pfizer-

BioNTech)
2 9

Spontaneous
bruises on
arms and

legs

Prostate
adenocarci-
noma, DM2,

hyperten-
sion

CS
Resolved
without
sequelae

[27] Cittone et al.,
2021

1 (M; 85 yrs)

1 (F; 86yrs)

1 (F; 72yrs)

mRNA-1273
(Moderna)

mRNA-1273
(Moderna)

mRNA-1273
(Moderna

2

2

1

Immediately
after 2nd

dose

21

10

Multiple
hematomas
on the right
thigh, joint
bleeding
(knees)

Traumatic
hemothorax

Table
Extensive

spontaneous
cutaneous
bruising

Peripheral
artery

disease,
coronary
bypass

Aortic valve
stenosis
Arterial
disease

rFVIIa,
aPCC, CS,

RTX

rFVIIa,
aPCC, CS

rFVIIa, TXA,
CS, RTX

Active
arterial

bleeding
after gall
rupture,

death
Resolved
without
sequelae

NA

[28] Farley et al.,
2021 1 (M; 67yrs)

BNT162b2
(Pfizer-

BioNTech)
2 21

Large
hematoma

posterior left
leg

Asymptomatic
pulmonary
sarcoidosis,
hyperten-

sion

aPCC,
rFVIIa, CS,

RTX

Resolved
without
sequelae

[29] Lemoine
et al., 2022 1 (M; 70yrs) mRNA-1273

(Moderna) 1 8

Extensive
right upper

limb
bruising

Rheumatic
polymyalgia,

previous
HCV

infection

aPCC,
rFVIIa, CS,

Cyc

Resolved
without
sequelae

[30] Leone et al.,
2022

1 (M; 86yrs)

1 (F; 73yrs)

1 (M; 67yrs)

1 (M; 77yrs)

BNT162b2
(Pfizer-

BioNTech)
BNT162b2

(Pfizer-
BioNTech)
BNT162b2

(Pfizer-
BioNTech)
BNT162b2

(Pfizer-
BioNTech)

2

2

2

2

14

26

49

52

Disseminated
hematomas,

severe
anemia

Spontaneous
tongue, jaw,

and right
knee

hematomas
Tongue

hematoma

Hematuria,
severe
anemia

Rheumatic
polymyalgia

Rheumatoid
arthritis,
Sjogren

syndrome
None

Bladder
cancer
relapse

RBC, CS

CS

rFVIIa, CS,
Cyc

rFVIIa, CS,
RTX

Resolved
without
sequelae
Resolved
without
sequelae
Resolved
without
sequelae
Sepsis,

respiratory
complica-

tion, death

[31] Murali et al.,
2022 1 (F; 95yrs)

BNT162b2
(Pfizer-

BioNTech)
2 21

Spontaneous
bruising on

limbs

Dementia,
hyperten-

sion,
depression,
congestive

cardiac
failure,

previous
breast cancer

RBC, rFVIII,
CS, RTX

Resolved
without
sequelae
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Table 2. Cont.

Ref. Author(s),
Year

Patient(s)
(Sex; Age)

Vaccine
Type

Dose(s)
n

Days after
Vaccination

Clinical
Manifesta-

tions

Concomitant
Diseases

Acute
Treatments Outcomes

[32] Soliman
et al., 2022 1 (F; 39yrs)

BNT162b2
(Pfizer-

BioNTech)
1 10 Hematuria None CS, RTX

Resolved
without
sequelae

[33] Vuen et al.,
2022 1 (M; 80yrs)

BNT162b2
(Pfizer-

BioNTech)
1 14

Ecchymosis
at limbs,
severe
anemia

DM2, hyper-
tension,
dyslipi-
demia,
chronic
kidney
disease,

glaucoma in
both eyes,
ischemic

stroke

rFVIIa, TXA,
CS

Resolved
without
sequelae

[34] Al Hennawi
et al., 2022 1 (M; 75yrs)

BNT162b2
(Pfizer-

BioNTech)
2 90

Soft tissue
ecchymoses,

compart-
ment

syndrome,
anemia

Hypertension,
dyslipi-
demia,

coronary
artery

disease

rFVIIA,
DDAVP, CS,

RTX

Resolved
without
sequelae

[35] Fu et al.,
2022 1 (M; 77yrs) mRNA-1273

(Moderna) 2 21

Bilateral legs,
feet, and
ankles

ecchymosis

NA
aPCC,

rFVIIa, CS,
Cyc

Bullous
pemphigoid

[36] Plüß et al.,
2022 1 (M; 72yrs)

BNT162b2
(Pfizer-

BioNTech)
Booster 9

Arms, left
leg, and

trunk bruises

BPH, carpal
tunnel

syndrome

rFVIIa, CS,
Cyc, RTX

Pleomorphic
dermal

sarcoma

[37] Rashid et al.,
2022 1 (M; 75yrs)

BNT162b2
(Pfizer-

BioNTech)
Booster 6

Both thighs
and back
bruises

DM2 RBC, rFVIIa,
CS, Cyc

Resolved
without
sequelae

[38] Melmed
et al., 2022 1 (F; 61yrs) mRNA-1273

(Moderna) 2 14

Inner thigh
bruising,

anemia with
dyspnea

Rheumatoid
arthritis

RBC,
FVIII/vWF

Gastrointestinal
bleeding

[39] Hosoi et al.,
2022 1 (F; 45yrs)

mRNA-1273
(Moderna)
1st and 2nd
doses Pfizer
BioNTech

Booster 14 Subcutaneous
hemorrhage None CS

Resolved
without
sequelae

[40] Duminuco
et al., 2023 1 (M; 71yrs)

BNT162b2
(Pfizer-

BioNTech)
2 8

Hemothorax
and

hemoperi-
toneum in

the abdomen,
extending
from the

pelvic area to
the right

thigh

None RBC, rFVIIa,
CS, Cyc

Resolved
without
sequelae

[41]
Happaerts &
Vanassche,

2022
1 (M; 75yrs)

Vaxzevria
ChAdOx1

(AstraZeneca)
1 10

Multiple
hematomas,
hemorrhagic

bullous
pemphigoid,
gastrointesti-

nal ulcer

Chronic
kidney

disease, hy-
pertension,

DM2,
polyneu-
ropathy,

chronic foot
ulcer

rFVIIa,
Emicizumab,

RTX, CS

Atrial
fibrillation,

acute kidney
injury, and
methicillin-

sensitive
Staphylococ-
cus aureus

sepsis, death

[43] Franchini &
Focosi, 2023 1 (M; 67yrs) mRNA-1273

(Moderna) 1 22 Anemia

Rheumatoid
arthritis,

pulmonary
sarcoidosis

rFVIIa, RTX Liposarcoma,
death

[44] Emna et al.,
2023 1 (M; 69yrs) CoronaVac

(SinoVac) 2 30
Left inner

thigh
ecchymosis

None RBC, TXA,
CS

Resolved
without
sequelae

8. Discussion

Acquired hemophilia A (AHA) is an uncommon bleeding disorder that impacts both
genders equally. It is estimated to affect between 1 and 6 individuals per million annually,
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although it may be underestimated because not all cases are recognized and recorded.
AHA is due to the loss of tolerance toward the body’s factor VIII and the development of
autoantibodies against factor VIII. This entire process can be attributed to the anergy or loss
of antigen-specific T and B lymphocytes and the elimination of self-reactive T lymphocytes
during the maturation of the immune system [45].

The occurrence of AHA demonstrates a dual-phase trend, characterized by an initial
peak in young women during pregnancy or postpartum, followed by a more pronounced
surge in the older population. This bleeding disorder is idiopathic in half of the cases,
while the remaining cases are associated with autoimmune, dermatological, or infectious
diseases, postpartum or pregnancy, cancer, and drugs [46].

Our review aimed to underline, similarly to what was reported by Franchini & Fo-
cosi [43], how the cases of AHA associated with anti-SARS-CoV-2 vaccines increased over
time as a function of the more significant number of people vaccinated. The subjects most
at risk were older people, often presenting with various co-morbidities, i.e., the so-called
“fragile subjects” for whom vaccination is recommended. However, before subjecting them
to repeated immunizations, a careful evaluation of the risks and benefits, the underlying
pathologies, and the bleeding history of each patient should be performed. Almost all of the
reported cases involved subjects vaccinated with mRNA-based vaccines. The adverse event
occurred after administering the first, second, or booster doses, even though a slight pre-
ponderance of AHAs developing after the second dose was noticed. In a recent publication,
Yasmin et al. [47] reported severe adverse events after administering this vaccine. Although
the majority of these events were thrombotic or cardio-vascular, cerebral hemorrhage unre-
lated to AHA occurred in 8% of reported cases in BNT162b2 (Pfizer-BioNTech) vaccinated
subjects and 3% of mRNA-1273 (Moderna) vaccinated subjects. Therefore, hemorrhagic
events as a consequence of vaccinations cannot be ruled out.

National and international guidelines recommend prompt treatment of AHA-induced
bleeding by using bypassing agents (activated prothrombin complex concentrate (aPCC)
or activated recombinant factor VII (rFVIIa)) or recombinant porcine factor VIII (rpFVIII).
Recombinant or plasma-derived factor VIII can instead be used in case of a shortage of
these products or when the inhibitor titer is low (<5 BU/mL) [4,48]. Recently, the bispecific
monoclonal anti-body emicizumab, initially licensed to treat congenital hemophilia A, was
also authorized to treat AHA in Japan [49].

The risk of thrombotic events following the use of bypassing agents, especially in
elderly subjects with multiple co-morbidities, must always be considered before starting a
hemostatic therapy [50]. In this review, we observed how, in approximately one-third of
the cases, the resolution of the acute events occurred without using any anti-hemorrhagic
therapy [26,30–32,38,39,44]. AHA was a transient episode triggered by exposure to the
vaccine, which did not cause consequences in any affected patients. No thrombotic event
was observed in those who, for short periods, required treatment with bypassing agents
or emicizumab, used in a single case as a prophylactic treatment after the resolution of
acute bleeding with rFVIIa [41]. Promptly ensuring normal hemostasis is crucial. To eradi-
cate inhibitors, the use of corticosteroids alone or in combination with cyclophosphamide
is recommended. In cases where immunosuppressive therapy fails, rituximab, a potent
monoclonal antibody targeting B cells, is highly recommended [4,48]. All of the subjects de-
scribed in this review were treated with corticosteroids [26–40,43,44], some in combination
with cyclophosphamide [29,30,35–37,40]. Rituximab was instead used in about a fourth of
patients [27,28,30–32,36,38,41]: a high percentage if we consider what has been published
in the various registers, where this medicine is not used [42] or rarely used only as a rescue
treatment [51].

Only two patients had had a previous SARS-CoV-2 infection; the first patient [41] had
contracted pneumonia 14 months before vaccination. Treatment was immediate, and the
event was resolved. It is not easy to hypothesize that an event so distant in time could have
influenced the onset of the AHA in any way. In the second case [48], the vaccine seems
to have triggered a relapse of AHA exactly, as had previously happened following the
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SARS-CoV-2 infection. A similar case of relapse immediately after COVID infection was
reported by Marumo et al. [52].

The basis of AHA is the activation of the immune system, which produces autoanti-
bodies against endogenous factor VIII, similar to what happens in autoimmune diseases.
In the present review, a few cases had rheumatological diseases; the anti-SARS-CoV-2
vaccination, therefore, seems to have triggered a further activation of the immune system
with the development of new autoantibodies, this time against coagulation factor VIII. This
mechanism of action is the same as that reported in AHA cases due to immune checkpoint
inhibitor therapy [53].

The causality between the administration of vaccines against SARS-CoV-2 and the
onset of this bleeding disorder cannot be proven with certainty, even if the cases of Hosoi
et al. [39] and Soliman et al. [32] occurred in two young patients without any typically
underlying comorbidity. Detailed registries and prospective studies will be necessary to
analyze this post-vaccine acquired bleeding disorder, looking for possible markers and
underlying risk factors for developing the disease.

9. Limitations

This review’s primary limitation is that it could analyze only case reports and case
series. The COVID-19 vaccines were developed in record time, and vaccination was rapidly
implemented everywhere to protect especially the most fragile subjects from severe disease.
No ad hoc registers or prospective studies were set up to analyze the onset of an AHA
among the possible side effects. Given the results of this review and the published reports,
it is hoped that registers or studies to evaluate this aspect will also be established in
the future.

10. Conclusions

The anti-SARS-CoV-2 vaccination, as also happens with other vaccines, stimulates an
immune response. Older individuals with co-morbidities are most at risk of developing
AHA, owing to the activation of the immune system against endogenous factor VIII.
Therefore, attention must be paid when subjecting these patients to multiple vaccination
cycles because there is a risk of activating an immunological response.

Author Contributions: Conceptualization, R.C. and S.P.; methodology, A.G.; validation, A.P.D.;
formal analysis, R.M.; investigation, P.C.; resources, R.M.; data curation, S.P.; writing—original
draft preparation, A.G.; writing—review and editing, R.C.; project administration, P.M.M.; funding
acquisition, R.M. All authors have read and agreed to the published version of the manuscript.

Funding: This paper was funded by Progetto Fondazione di Sardegna for the years 2022–2023.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Delgado, J.; Jimenez-Yuste, V.; Hernandez-Navarro, F.; Villar, A. Acquired hemophilia: Review and meta-analysis focused on

therapy and prognostic factors. Br. J. Haematol. 2003, 121, 21–35. [CrossRef] [PubMed]
2. Morrison, A.E.; Ludlam, C.A. Acquired haemophilia and its management. Br. J. Haematol. 1995, 89, 231–236. [CrossRef] [PubMed]
3. Guerrero Camacho, R.; Álvarez Román, M.T.; Butta Coll, N.; Zagrean, D.; Rivas Pollmar, I.; Martín Salces, M.; Gasior Kabat, M.;

Jiménez-Yuste, V. Acquired Haemophilia A: A 15-Year Single-Centre Experience of Demography, Clinical Features and Outcome.
J. Clin. Med. 2022, 11, 2721. [CrossRef] [PubMed]

4. Pishko, A.M.; Doshi, B.S. Acquired Hemophilia A: Current Guidance and Experience from Clinical Practice. J. Blood Med. 2022,
13, 255–265. [CrossRef]

5. Tiede, A.; Zieger, B.; Lisman, T. Acquired bleeding disorders. Haemophilia 2022, 28 (Suppl. S4), 68–76. [CrossRef] [PubMed]
6. Haider, M.Z.; Anwer, F. Acquired Hemophilia. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2022.
7. Sallah, S.; Nguyen, N.P.; Abdallah, J.M.; Hanrahan, L.R. Acquired hemophilia in patients with hematologic malignancies. Arch.

Pathol. Lab. Med. 2000, 124, 730–734. [CrossRef]
8. Castelli, R.; Faricciotti, A.; Cicuti, S.; Franceschini, F.; Vismara, A.; Porro, T. Acquired factor VIII inhibitor in association with

myelodisplastic syndrome: Report of a new case. Haematologica 2002, 87, ECR02. [PubMed]

https://doi.org/10.1046/j.1365-2141.2003.04162.x
https://www.ncbi.nlm.nih.gov/pubmed/12670328
https://doi.org/10.1111/j.1365-2141.1995.tb03294.x
https://www.ncbi.nlm.nih.gov/pubmed/7873371
https://doi.org/10.3390/jcm11102721
https://www.ncbi.nlm.nih.gov/pubmed/35628847
https://doi.org/10.2147/JBM.S284804
https://doi.org/10.1111/hae.14548
https://www.ncbi.nlm.nih.gov/pubmed/35521729
https://doi.org/10.5858/2000-124-0730-AHIPWH
https://www.ncbi.nlm.nih.gov/pubmed/11801476


Vaccines 2024, 12, 709 11 of 12

9. Green, D.; Lechner, K. A survey of 215 non-hemophilic patients with inhibitors to Factor VIII. Thromb. Haemost. 1981, 45, 200–203.
[CrossRef]

10. Collins, P.W.; Hirsch, S.; Baglin, T.P.; Dolan, G.; Hanley, J.; Makris, M.; Keeling, D.; Liesner, R.; Brown, S.A.; Hay, C.R.M.; et al.
Acquired hemophilia A in the United Kingdom: A 2-year national surveillance study by the United Kingdom Haemophilia
Centre Doctors’ Organisation. Blood 2006, 109, 1870–1877. [CrossRef]

11. Knoebl, P.; Marco, P.; Baudo, F.; Collins, P.; Huth-Kühne, A.; Nemes, L.; Pellegrini, F.; Tengborn, L.; Lévesque, H. Demographic
and clinical data in acquired hemophilia A: Results from the European Acquired Haemophilia Registry (EACH2). J. Thromb.
Haemost. 2012, 10, 622–631. [CrossRef]

12. Prescott, R.; Nakai, H.; Saenko, E.L.; Scharrer, I.; Nilsson, I.M.; Humphries, J.E.; Hurst, D.; Bray, G.; Scandella, D. The inhibitor
antibody response is more complex in hemophilia A patients than in most nonhemophiliacs with factor VIII autoantibodies.
Recombinate and Kogenate Study Groups. Blood 1997, 89, 3663–3671. [CrossRef] [PubMed]

13. Szekanecz, Z.; Balog, A.; Constantin, T.; Czirják, L.; Géher, P.; Kovács, L.; Kumánovics, G.; Nagy, G.; Rákóczi, É.; Szamosi, S.; et al.
COVID-19: Autoimmunity, multisystemic inflammation and autoimmune rheumatic patients. Expert Rev. Mol. Med. 2022, 24, e13.
[CrossRef] [PubMed] [PubMed Central]

14. Hussein, H.M.; Rahal, E.A. The role of viral infections in the development of autoimmune diseases. Crit. Rev. Microbiol. 2019, 45,
394–412. [CrossRef] [PubMed]

15. Kanduc, D.; Shoenfeld, Y. On the molecular determinants of the SARS-CoV-2 attack. Clin. Immunol. 2020, 215, 108426. [CrossRef]
[PubMed] [PubMed Central]

16. Vallianatos, C.N.; Iwase, S. Disrupted intricacy of histone H3K4 methylation in neurodevelopmental disorders. Epigenomics 2015,
7, 503–519. [CrossRef] [PubMed] [PubMed Central]

17. Ponchel, F.; Cuthbert, R.J.; Goëb, V. IL-7 and lymphopenia. Clin. Chim. Acta 2011, 412, 7–16. [CrossRef] [PubMed]
18. Samartin, F.; Salvi, E.; Brambilla, A.M.; Torre, A.; Ingrassia, S.; Gidaro, A. Incidence and outcome of delirium during helmet CPAP

treatment in COVID-19 patients. Intern. Emerg. Med. 2022, 17, 307–309. [CrossRef] [PubMed] [PubMed Central]
19. Zhou, Y.; Han, T.; Chen, J.; Hou, C.; Hua, L.; He, S.; Guo, Y.; Zhang, S.; Wang, Y.; Yuan, J.; et al. Clinical and Autoimmune

Characteristics of Severe and Critical Cases of COVID-19. Clin. Transl. Sci. 2020, 13, 1077–1086. [CrossRef] [PubMed] [PubMed
Central]

20. Zinserling, V.A.; Semenova, N.Y.; Markov, A.G.; Rybalchenko, O.V.; Wang, J.; Rodionov, R.N.; Bornstein, S.R. Inflammatory Cell
Infiltration of Adrenals in COVID-19. Horm. Metab. Res. 2020, 52, 639–641. [CrossRef] [PubMed]

21. Fairweather, D.; Beetler, D.J.; Di Florio, D.N.; Musigk, N.; Heidecker, B.; Cooper, L.T., Jr. COVID-19, Myocarditis and Pericarditis.
Circ. Res. 2023, 132, 1302–1319. [CrossRef] [PubMed] [PubMed Central]

22. Patone, M.; Handunnetthi, L.; Saatci, D.; Pan, J.; Katikireddi, S.V.; Razvi, S.; Hunt, D.; Mei, X.W.; Dixon, S.; Zaccardi, F.; et al.
Neurological complications after first dose of COVID-19 vaccines and SARS-CoV-2 infection. Nat. Med. 2021, 27, 2144–2153,
Erratum in Nat. Med. 2021, 27, 2249. [CrossRef] [PubMed] [PubMed Central]

23. Arepally, G.M.; Ortel, T.L. Vaccine-induced immune thrombotic thrombocytopenia: What we know and do not know. Blood 2021,
138, 293–298, Erratum in Blood 2023, 141, 808. [CrossRef] [PubMed] [PubMed Central]

24. Liu, Z.Y.; Sun, M.X.; Hua, M.Q.; Zhang, H.X.; Mu, G.Y.; Zhou, S.; Wang, Z.; Xiang, Q.; Cui, Y.M. New perspectives on the induction
and acceleration of immune-associated thrombosis by PF4 and VWF. Front. Immunol. 2023, 14, 1098665. [CrossRef] [PubMed]
[PubMed Central]

25. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: The PRISMA statement. BMJ 2009, 339, b2535. [CrossRef] [PubMed]

26. Radwi, M.; Farsi, M. A case report of acquired hemophilia following COVID-19 vaccine. J. Thromb. Haemost. 2021, 19, 1515–1518.
[CrossRef] [PubMed]

27. Cittone, M.G.; Battegay, R.; Condoluci, A.; Terzi di Bergamo, L.; Fernandes, E.; Galfetti, E.; Noseda, R.; Leuppi-Taegtmeyer, A.;
Drexler, B.; Ceschi, A.; et al. The statistical risk of diagnosing coincidental acquired hemophilia A following anti-SARS-CoV-2
vaccination. J. Thromb. Haemost. 2021, 19, 2360–2362. [CrossRef] [PubMed]

28. Farley, S.; Ousley, R.; Van Wagoner, N.; Bril, F. Autoimmunity after coronavirus disease 2019 (COVID-19) vaccine: A case of
acquired hemophilia A. Thromb. Haemost. 2021, 121, 1674–1676. [CrossRef] [PubMed]

29. Lemoine, C.; Giacobbe, A.G.; Bonifacino, E.; Karapetyan, L.; Seaman, C. A case of acquired haemophilia A in a 70-year-old post
COVID-19 vaccine. Haemophilia 2022, 28, e15–e17. [CrossRef] [PubMed]

30. Leone, M.C.; Canovi, S.; Pilia, A.; Casali, A.; Depietri, L.; Fasano, T.; Colla, R.; Ghirarduzzi, A. Four cases of acquired hemophilia
A following immunization with mRNA BNT162b2 SARS-CoV-2 vaccine. Thromb. Res. 2022, 211, 60–62. [CrossRef] [PubMed]

31. Murali, A.; Wong, P.; Gilbar, P.J.; Mangos, H.M. Acquired hemophilia A following Pfizer-BioNTech SARS CoV-2 mRNA vaccine,
successfully treated with prednisolone and rituximab. J. Oncol. Pharm. Pract. 2022, 28, 1450–1453. [CrossRef] [PubMed]

32. Soliman, D.S.; Al Battah, A.; Al Faridi, D.; Ibrahim, F. Acquired hemophilia A developed post COVID-19 vaccine: An extremely
rare complication. J. Med. Cases 2022, 13, 1–4. [PubMed]

33. Vuen, L.A.; Aun Su-Yin, E.; Naila Kori, A.; Shah, T.M. Case of acquired haemophilia a in Southeast Asia following COVID-19
vaccine. BMJ Case Rep. 2022, 15, e246922. [CrossRef] [PubMed]

https://doi.org/10.1055/s-0038-1650169
https://doi.org/10.1182/blood-2006-06-029850
https://doi.org/10.1111/j.1538-7836.2012.04654.x
https://doi.org/10.1182/blood.V89.10.3663
https://www.ncbi.nlm.nih.gov/pubmed/9160671
https://doi.org/10.1017/erm.2022.10
https://www.ncbi.nlm.nih.gov/pubmed/35311631
https://www.ncbi.nlm.nih.gov/pmc/PMC8943223
https://doi.org/10.1080/1040841X.2019.1614904
https://www.ncbi.nlm.nih.gov/pubmed/31145640
https://doi.org/10.1016/j.clim.2020.108426
https://www.ncbi.nlm.nih.gov/pubmed/32311462
https://www.ncbi.nlm.nih.gov/pmc/PMC7165084
https://doi.org/10.2217/epi.15.1
https://www.ncbi.nlm.nih.gov/pubmed/26077434
https://www.ncbi.nlm.nih.gov/pmc/PMC4501478
https://doi.org/10.1016/j.cca.2010.09.002
https://www.ncbi.nlm.nih.gov/pubmed/20850425
https://doi.org/10.1007/s11739-021-02810-z
https://www.ncbi.nlm.nih.gov/pubmed/34390463
https://www.ncbi.nlm.nih.gov/pmc/PMC8363861
https://doi.org/10.1111/cts.12805
https://www.ncbi.nlm.nih.gov/pubmed/32315487
https://www.ncbi.nlm.nih.gov/pmc/PMC7264560
https://www.ncbi.nlm.nih.gov/pmc/PMC7264560
https://doi.org/10.1055/a-1191-8094
https://www.ncbi.nlm.nih.gov/pubmed/32629518
https://doi.org/10.1161/CIRCRESAHA.123.321878
https://www.ncbi.nlm.nih.gov/pubmed/37167363
https://www.ncbi.nlm.nih.gov/pmc/PMC10171304
https://doi.org/10.1038/s41591-021-01556-7
https://www.ncbi.nlm.nih.gov/pubmed/34697502
https://www.ncbi.nlm.nih.gov/pmc/PMC8629105
https://doi.org/10.1182/blood.2021012152
https://www.ncbi.nlm.nih.gov/pubmed/34323940
https://www.ncbi.nlm.nih.gov/pmc/PMC8172307
https://doi.org/10.3389/fimmu.2023.1098665
https://www.ncbi.nlm.nih.gov/pubmed/36926331
https://www.ncbi.nlm.nih.gov/pmc/PMC10011124
https://doi.org/10.1136/bmj.b2535
https://www.ncbi.nlm.nih.gov/pubmed/19622551
https://doi.org/10.1111/jth.15291
https://www.ncbi.nlm.nih.gov/pubmed/33783953
https://doi.org/10.1111/jth.15421
https://www.ncbi.nlm.nih.gov/pubmed/34101973
https://doi.org/10.1055/a-1579-5396
https://www.ncbi.nlm.nih.gov/pubmed/34352911
https://doi.org/10.1111/hae.14442
https://www.ncbi.nlm.nih.gov/pubmed/34708898
https://doi.org/10.1016/j.thromres.2022.01.017
https://www.ncbi.nlm.nih.gov/pubmed/35081484
https://doi.org/10.1177/10781552221075545
https://www.ncbi.nlm.nih.gov/pubmed/35088622
https://www.ncbi.nlm.nih.gov/pubmed/35211227
https://doi.org/10.1136/bcr-2021-246922
https://www.ncbi.nlm.nih.gov/pubmed/35264381


Vaccines 2024, 12, 709 12 of 12

34. Al Hennawi, H.; Al Masri, M.K.; Bakir, M.; Barazi, M.; Jazaeri, F.; Almasri, T.N.; Shoura, S.J.; Barakeh, A.R.R.; Taftafa, A.; Khan,
M.K.; et al. Acquired hemophilia A post-COVID-19 vaccination: A case report and review. Cureus 2022, 14, e21909. [CrossRef]
[PubMed]

35. Fu, P.A.; Chen, C.W.; Hsu, Y.T.; Wei, K.C.; Lin, P.C.; Chen, T.Y. A case of acquired hemophilia A and bullous pemphigoid following
SARS-CoV-2 mRNA vaccination. J. Formos. Med. Assoc. 2022, 121, 1872–1876. [CrossRef] [PubMed]

36. Plüß, M.; Mitteldorf, C.; Szuszies, C.J.; Tampe, B. Case Report: Acquired haemophilia A following mRNA-1273 Booster vaccination
against SARS-CoV-2 with concurrent diagnosis of pleomorphic dermal sarcoma. Front. Immunol. 2022, 13, 868133. [CrossRef]
[PubMed]

37. Rashid, A.; Khan, Z.; Alam, J. Acquired hemophilia A with SARS-CoV-2 mRNA vaccine: First case from Pakistan. Scand. J. Clin.
Lab. Investig. 2022, 82, 432–434. [CrossRef] [PubMed]

38. Melmed, A.; Kovoor, A.; Flippo, K. Acquired hemophilia A after vaccination against SARS-CoV-2 with the mRNA-1273 (Moderna)
vaccine. Bayl. Univ. Med. Cent. Proc. 2022, 35, 683–685. [CrossRef] [PubMed]

39. Hosoi, H.; Tane, M.; Kosako, H.; Ibe, M.; Takeyama, M.; Murata, S.; Mushino, T.; Sonoki, T. Acute-type acquired hemophilia A
after COVID-19 mRNA vaccine administration: A new disease entity? J. Autoimmun. 2022, 133, 102915. [CrossRef] [PubMed]

40. Duminuco, A.; Calagna, M.; Markovic, U.; Esposito, B.; Grasso, S.; Riccobene, C.; Di Raimondo, F.; Giuffrida, G. Acquired
hemophilia A following COVID-19 vaccination—The importance of prompt diagnosis: A case report. Transfus. Apher. Sci. 2023,
62, 103577. [CrossRef] [PubMed]

41. Happaerts, M.; Vanassche, T. Acquired hemophilia following COVID-19 vaccination: Case report and review of literature. Res.
Pract. Thromb. Haemost. 2022, 6, e12785. [CrossRef] [PubMed]

42. Zanon, E.; Pasca, S.; Santoro, C.; Gamba, G.; Siragusa, S.M.; Rocino, A.; Cantori, I.; Federici, A.B.; Mameli, L.; Giuffrida, G.; et al.
Activated prothrombin complex concentrate (FEIBA®) in acquired hemophilia A: A large multicentre Italian study—The FAIR
registry. Br. J. Haematol. 2019, 184, 853–858. [CrossRef] [PubMed]

43. Franchini, M.; Focosi, D. Association between SARS-CoV-2 infection or vaccination and acquired hemophilia A: A case report
and literature update. Thromb. Res. 2023, 222, 7–11. [CrossRef] [PubMed]

44. Emna, B.; Kmira, Z.; Hajer, B.I.; Nadia, S.; Yossra, D.; Amina, B.; Yosra, B.Y.; Haifa, R.; Abderrahim, K. Acquired hemophilia A
following COVID-19 vaccine: A case report. J. Med. Case Rep. 2023, 17, 12. [CrossRef] [PubMed]

45. Reding, M.T.; Wu, H.; Krampf, M.; Okita, D.K.; Diethelm-Okita, B.M.; Key, N.S.; Conti-Fine, B.M. CD4+ T response to factor VIII
in haemophilia A, acquired haemophilia and Healthy subjects. Thromb. Haemost. 1999, 82, 509–515. [CrossRef] [PubMed]

46. Mingot-Castellano, M.E.; Núñez, R.; Rodríguez-Martorell, F.J. Acquired haemophilia: Epidemiology, clinical presentation,
diagnosis and treatment. Med. Clin. 2017, 148, 314–322. [CrossRef] [PubMed]

47. Yasmin, F.; Najeeb, H.; Naeem, U.; Moeed, A.; Atif, A.R.; Asghar, M.S.; Nimri, N.; Saleem, M.; Bandyopadhyay, D.; Krittanawong,
C.; et al. Adverse events following COVID-19 mRNA vaccines: A systematic review of cardiovascular complication, thrombosis,
and thrombocytopenia. Immun. Inflamm. Dis. 2023, 11, e807. [CrossRef] [PubMed]

48. Kruse-Jarres, R.; Kempton, C.L.; Baudo, F.; Collins, P.W.; Knoebl, P.; Leissinger, C.A.; Tiede, A.; Kessler, C.M. Acquired hemophilia
A: Updated review of evidence and treatment guidance. Am. J. Hematol. 2017, 92, 695–705. [CrossRef] [PubMed]

49. Pasca, S.; Zanon, E.; Mannucci, P.M.; Peyvandi, F. Emicizumab in acquired hemophilia A: Pros and cons of a new approach to the
prevention and treatment of bleeding. Blood Transfus. 2023, 21, 549–556.

50. Baudo, F.; Collins, P.; Huth-Kühne, A.; Lévesque, H.; Marco, P.; Nemes, L.; Pellegrini, F.; Tengborn, L.; Knoebl, P.; EACH2 registry
contributors. Management of bleeding in acquired hemophilia A: Results from the European Acquired Haemophilia (EACH2)
Registry. Blood 2012, 120, 39–46. [CrossRef] [PubMed]

51. Collins, P.W.; Baudo, F.; Knoebl, P.; Lévesque, H.; Nemes, L.; Pellegrini, F.; Marco, P.; Tengborn, L.; Huth-Kühne, A.; EACH2
registry collaborators. Immunosuppression for acquired hemophiliaA: Results of the European Acquired Haemophilia (EACH)
registry. Blood 2012, 120, 47–55. [CrossRef]

52. Marumo, A.; Sugihara, H.; Omori, I.; Morishita, E. Relapse of Acquired Hemophilia A after COVID-19 Infection. J. Nippon. Med.
Sch. 2024, 90, 474–479. [CrossRef] [PubMed]

53. Gidaro, A.; Palmieri, G.; Donadoni, M.; Mameli, L.A.; La Cava, L.; Sanna, G.; Castro, D.; Delitala, A.P.; Manetti, R.; Castelli, R. A
diagnostic of acquired hemophilia following PD1/PDL1 inhibitors in advanced melanoma: The experience of two patients and a
literature review. Diagnostics 2022, 12, 2559. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.7759/cureus.21909
https://www.ncbi.nlm.nih.gov/pubmed/35265430
https://doi.org/10.1016/j.jfma.2022.02.017
https://www.ncbi.nlm.nih.gov/pubmed/35321820
https://doi.org/10.3389/fimmu.2022.868133
https://www.ncbi.nlm.nih.gov/pubmed/35479071
https://doi.org/10.1080/00365513.2022.2092902
https://www.ncbi.nlm.nih.gov/pubmed/35767232
https://doi.org/10.1080/08998280.2022.2071121
https://www.ncbi.nlm.nih.gov/pubmed/35991728
https://doi.org/10.1016/j.jaut.2022.102915
https://www.ncbi.nlm.nih.gov/pubmed/36155279
https://doi.org/10.1016/j.transci.2022.103577
https://www.ncbi.nlm.nih.gov/pubmed/36151008
https://doi.org/10.1002/rth2.12785
https://www.ncbi.nlm.nih.gov/pubmed/36176309
https://doi.org/10.1111/bjh.15175
https://www.ncbi.nlm.nih.gov/pubmed/29528100
https://doi.org/10.1016/j.thromres.2022.12.010
https://www.ncbi.nlm.nih.gov/pubmed/36542943
https://doi.org/10.1186/s13256-023-03850-z
https://www.ncbi.nlm.nih.gov/pubmed/36973766
https://doi.org/10.1055/s-0037-1615873
https://www.ncbi.nlm.nih.gov/pubmed/10605744
https://doi.org/10.1016/j.medcli.2016.11.030
https://www.ncbi.nlm.nih.gov/pubmed/28118963
https://doi.org/10.1002/iid3.807
https://www.ncbi.nlm.nih.gov/pubmed/36988252
https://doi.org/10.1002/ajh.24777
https://www.ncbi.nlm.nih.gov/pubmed/28470674
https://doi.org/10.1182/blood-2012-02-408930
https://www.ncbi.nlm.nih.gov/pubmed/22618709
https://doi.org/10.1182/blood-2012-02-409185
https://doi.org/10.1272/jnms.JNMS.2023_90-609
https://www.ncbi.nlm.nih.gov/pubmed/36823120
https://doi.org/10.3390/diagnostics12102559
https://www.ncbi.nlm.nih.gov/pubmed/36292248

	Introduction 
	Pathophysiology of Aha 
	SARS-CoV-2 Infection, Autoimmunity and Autoimmune Diseases 
	SARS-CoV-2 Vaccination Reactions, Autoimmunity and Autoimmune Diseases 
	Aim 
	Methods 
	Results 
	Discussion 
	Limitations 
	Conclusions 
	References

