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Abstract

Acquired hemophilia A (AHA) is a clotting disorder characterized by
the presence of neutralizing antibodies that inhibit factor VIII, resulting
in increased bleeding risk. Known etiologies include malignancy, auto-
immune conditions, graft-vs-host disease, and more recently coronavi-
rus disease 2019 (COVID-19) infection. In this case report, we describe
an 86-year-old female who was found to have AHA incidentally during
preoperative workup for meningioma resection. She was subsequently
found to have COVID-19 infection which was the likely cause of her
development of AHA. She was treated with factor eight inhibitor by-
passing agent (FEIBA) and recombinant factor VII (rVII) for a small he-
matoma on her right arm along with prednisone and cyclophosphamide.
She then developed disseminated intravascular coagulation (DIC) ini-
tially secondary to FEIBA and subsequently rEVII. DIC resolved after
these factor concentrates were withheld. The aim of this case report was
to emphasize the importance of monitoring partial thromboplastin time
(PTT) in patients with COVID-19 and proceeding with AHA workup if
indicated. It is also imperative to know and understand the potentially
life-threatening, albeit rare, adverse effects of DIC associated with the
administration of factor concentrates, especially in the elderly popula-
tion and withholding these factor concentrates once DIC is suspected.
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Introduction

Acquired hemophilia A (AHA) is a clotting disorder charac-
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terized by the presence of neutralizing antibodies that inhibit
factor VIII (FVII), resulting in alteration in the coagulation
cascade and ultimately increased risk for bleeding [1]. This is
an extremely rare bleeding disorder with a yearly incidence of
approximately 1 per million population [2, 3]. Roughly 50% of
cases are sporadic and the other 50% are associated with au-
toimmune conditions, malignancy, viral infection, pregnancy
and puerperium, and graft-vs-host disease (GVHD) following
hematopoietic stem cell transplantation [3]. Most recently, cases
of coronavirus disease 2019 (COVID-19) associated AHA have
been reported [4-6]. The clinical presentation is vastly varied
ranging from asymptomatic or mild mucocutaneous bleed to
moderate to severe bleeding involving deeper tissues [3].

In this case report, we present AHA as an immune-he-
matologic complication of COVID-19 infection. We also
highlight the rare complication of disseminated intravascular
coagulation (DIC) from administration of coagulation factor
concentrates.

Case Report
Investigations

An 86-year-old female presented to an outside hospital after
sustaining a mechanical fall. Her past medical history was sig-
nificant for a “triple negative” (estrogen receptor, progester-
one receptor, and human epidermal growth factor receptor 2
(HER-2)/neu receptor negative) invasive ductal carcinoma of
the right breast status post lumpectomy and chemoradiation,
with oligo-metastasis to the right lung status post lobectomy,
which was completed in 2014, currently in remission and on
active surveillance; hypertension, hypothyroidism, and chron-
ic obstructive pulmonary disease.

Diagnosis

Upon arrival, the patient underwent a trauma workup which
included a computed tomography (CT) scan of the head re-
vealing a right middle cranial fossa mass measuring 42 x 50
x 44 mm. This was better characterized as a meningioma on
a subsequent magnetic resonance imaging (MRI) of the brain.
Given the size of mass and her recent history of a mechanical
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fall, a surgical resection of the meningioma was planned. Pre-
operative workup revealed an elevated partial thromboplastin
time (PTT) at 44.4 s (normal: 22 - 33.8 s). A prothrombin time
(PT) was normal at 13.1 s (normal: 11 - 13.5 s), with an inter-
national normalized ratio (INR) of 1 (normal < 1.2). The com-
plete blood count and a comprehensive metabolic panel were
unremarkable. PTT mixing study was done and an incomplete
correction was noted immediately after mixing. A FVIII activ-
ity was obtained which was low at 9% (normal: 50-150%). A
FVIII inhibitor level was obtained and came back elevated at
3.5 Bethesda unit (BU) (normal: < 0.5 BU). Factors 11, V, VII,
IX, and XI were within normal limits. The patient was sub-
sequently transferred to our facility for further neurosurgery
and hematology evaluation. At the time of presentation, she
denied any personal history of mucocutaneous bleeding. She
denied any known family history of bleeding disorder as well.
She reported a personal history of abnormal vaginal bleeding
from a known leiomyoma that was re-demonstrated on a CT
of the chest, abdomen, and pelvis. The scan was otherwise
negative for lymphadenopathy or findings suggestive of ma-
lignancy. Further workup done at our facility included a dilute
Russel viper venom time (DRVVT) which was negative for
the presence of a lupus anticoagulant. Repeat FVIII activity
was 7% with FVIII inhibitor level at 0.8 BU. Serum protein
electrophoresis (SPEP), urine protein electrophoresis (UPEP)
and serum immunofixation (sIFE) did not reveal any evidence
of monoclonal gammopathy.

Treatment

Subsequently, the patient had a deep tissue hematoma in the
right upper extremity, about 5 cm in its largest diameter, with-
out any clinical evidence of compartment syndrome. She was
started on 1 mg/kg of prednisone and 50 mg cyclophospha-
mide daily for immunosuppression. Her height and weight
were 165.1 cm and 74 kg, respectively. We chose the relatively
lower, 50-mg dose of cyclophosphamide, for anticipated toler-
ance and due to her underlying diagnosis of COVID-19, to bal-
ance the immunosuppression risks versus the benefits. She was
also started on FVIII inhibitor bypassing agent (FEIBA), 50
IU/kg every 6 h to facilitate hemostasis in the setting of hema-
toma. Within 48 h of receiving FEIBA, the patient was diag-
nosed with DIC with a peak INR at> 16.8, peak PTT > 223 s, a
platelet count range of 143 to 278 cells/uL (normal: 150 - 450
cells/uL), a fibrinogen < 60 mg/dL (normal: 200 - 400 mg/dL)
and an elevated fibrinogen degradation product (FDP) concen-
tration > 160 ug/mL (normal < 10 pg/mL). DIC was thought
to be secondary to FEIBA, and hence was promptly discontin-
ued. She then received cryoprecipitate and fresh frozen plasma
(FFP) with improvements in coagulation parameters within 24
h. Given that the hematoma was still present with the same size
and consistency on examination, she was started on recom-
binant factor VII (rFVII) 90 ng/kg every 4 h. She was again
diagnosed with DIC within 24 h of starting rFVII evidenced by
elevated PT/INR, PTT, FDP and decreased fibrinogen levels.
DIC parameters improved within 24 h of discontinuing rFVII.
Other potential causes of DIC such as infection and malignan-
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cy were ruled out. Given her coagulopathy, surgical resection
of the meningioma was deferred pending negative inhibitor
levels and improvement in FVIII activity.

Follow-up and outcomes

Roughly 2 weeks into hospitalization, an asymptomatic COV-
ID-19 swab was obtained in anticipation of patients transfer
to a skilled nursing facility. This was resulted as positive. For
this reason, cyclophosphamide was discontinued after 3 weeks
of therapy while she was maintained on prednisone. She was
isolated for 20 days and remained completely asymptomatic
throughout this time. She had not been vaccinated against
COVID-19 previously and had not been tested initially upon
presentation. Within 1 week from the presentation, her hema-
toma resolved. Prior to discharge, which was roughly 4 weeks
after initial hospitalization, FVIII activity was rechecked and
found to be improved at 27%. FVIII inhibitor levels were unde-
tectable. PTT subsequently improved to 35 s while on steroids.
She was discharged to a skilled nursing facility on prednisone
taper. Unfortunately, 1 month after discharge from hospital,
the patient passed away from an unknown cause. Based on
discussion with skilled nursing facility, cause of death was un-
likely related to bleeding.

Discussion

AHA is a potentially life-threatening bleeding disorder that
requires prompt diagnosis and management to prevent compli-
cations. Etiologies vary and are mostly related to autoimmune
conditions like systemic lupus erythematous, rheumatoid ar-
thritis, etc. It also has a close association with malignancy.
This however represents only 50% of cases of AHA, and the
other 50% of cases are thought to be sporadic [1]. AHA has
been previously described in other viral illnesses including
influenza virus, human immunodeficiency virus, hepatitis C
virus and parvovirus B19 [2]. Most recently, there have been
cases of COVID-19-related AHA. The first case described a
66-year-old male who initially presented with his first episode
of AHA in 2011. He was treated with bypassing agents, pred-
nisone, and cyclophosphamide, after which he achieved com-
plete remission. He then presented in 2020 with COVID-19
pneumonia and was found to have recurrence of AHA at that
time. He was treated with the same anti- hemorrhagic and im-
munosuppressive regimen in addition to lopinavir/ritonavir. He
achieved complete remission in 20 days [3]. The second case
describes an 83-year- old female who presented with worsen-
ing spontaneous bruising. She was diagnosed with AHA. At
the time of presentation, COVID-19 polymerase chain reac-
tion (PCR) was negative. A serologic test was subsequently
done which showed a negative COVID-19 immunoglobulin M
and a positive immunoglobulin G indicating prior infection.
This was thought to be a case of post-COVID AHA. She was
treated with a course of prednisone and rituximab with resolu-
tion of symptoms noted in weeks [4]. The third case described
a 73-year-old male who presented 4 months after admission
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for COVID-19 pneumonia with generalized bruising. Workup
at that time was consistent with AHA. He was started on im-
munosuppressive with remission noted within weeks [5].

Our patient presented with AHA in the setting of subcuta-
neous bleeding. Although she had no symptoms of COVID-19,
she was found to be positive by PCR 2 weeks from presenta-
tion. It is highly likely that the patient had asymptomatic COV-
ID-19 at the time of presentation and following the administra-
tion of immunosuppressive with cyclophosphamide, which led
to persistent infection. This would explain her positive test 2
weeks from the initial presentation. Although our patient was
asymptomatic, this does not preclude the possibility of COV-
ID-19-related AHA. Other causes of AHA including malignan-
cy, plasma dyscrasia, autoimmune processes were ruled out.

Like AHA, other immune-hematologic disorders have
been described in patients with COVID-19 infection. La-
zarian et al reported seven cases of Coombs positive autoim-
mune hematologic anemia in COVID-19 patient [7]. Immune
thrombocytopenic purpura (ITP) has also been extensively
described in COVID-19 patients [2, 7, 8]. The mechanisms of
these immuno-hematologic disorders are currently unclear, but
it is thought that COVID-19 induces immune dysregulation,
leading to the activation of autoreactive B and T lymphocytes,
which ultimately results in the development of autoantibod-
ies against platelets, red blood cells and coagulation factors
[8-10]. Lastly, there has been a few case reports on develop-
ment of AHA following administration of COVID-19 vaccine
[11]. Perhaps this has a similar pathophysiologic process as
COVID-19-associated AHA.

Regardless of etiology, the mainstay treatment remains the
same. As seen in our patient, if there is any evidence of bleed-
ing, the patient should receive hemostatic treatments with by-
passing agents in addition to immunosuppressive therapy with
the main aim of inhibitor eradication. In those without any evi-
dence of bleeding, the mainstay of treatment is solely immu-
nosuppressive therapy [1]. Another unique aspect of this case
report is the development of DIC with FEIBA and rFVII. The
very first case of FEIBA-induced DIC was described in 1981
in a 17-year-old patient with AHA, who presented with intrac-
ranial hemorrhage. He was started on FEIBA but developed
DIC after 8 days of treatment. FEIBA was stopped and DIC
subsequently resolved [12]. Following this, complications
of thrombosis were described and is known to be an adverse
effect of FEIBA and rFVII with a temporal association with
age [13]. A retrospective study by Aledort was done in 2004
to compare thrombotic events with FEIBA and rFVII. They
reported rFVII to have a slightly higher risk for thrombosis
compared to FEIBA although overall risk for thrombosis with
both factor concentrates were low [14]. This might explain an
earlier onset of DIC in our patient following administration
of rFVII in comparison with FEIBA. A possible explanation
would be the temporal association of tissue factor (TF) expres-
sion with age. For this reason, older patients tend to have more
TF expression on the endothelial surface of blood vessels as
well as white blood cells [15]. Given that TF acts as a cofactor
for FVIla, this could potentially trigger the coagulation cas-
cade and result in DIC [16, 17]. Our patient received FEIBA
and rFVII, both of which contain FVIIa. Perhaps given her
age, more interactions between TF and FVIla led to DIC.
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Learning points

AHA remains a potentially fatal bleeding disorder requiring
prompt diagnosis and management. Our case report joins other
emerging case reports on COVID-19-associated AHA. For this
reason, we would recommend monitoring PTT in patients with
COVID-19, who present with bleeding rather than thrombosis
as its complication and proceeding with AHA workup if indi-
cated. Once diagnosis is confirmed, treatment should not be
delayed. In patients who develop DIC on FEIBA/rFVII, use
of alternative factor concentrates such as porcine FVIII may
decrease risk of DIC.
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