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Case Report
Acquired Hemophilia A After Nivolumab Therapy
in a Patient With Metastatic Squamous Cell
Carcinoma of the Lung Successfully Managed

With Rituximab
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Clinical Practice Points

� Immunotherapy on the basis of inhibition of pro-
grammed death 1 is increasingly used for cancer
treatment.

� Acquired hemophilia A (AHA) is a rare but serious
condition.

� Acquired hemophilia A is associated with cancer, old
age, pregnancy/postpartum period, autoimmune dis-
eases, and certain medications.

� We report a case of AHA in a lung cancer patient
during nivolumab therapy, successfully managed with
recombinant porcine factor VIII and rituximab.
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Introduction
Immunotherapy is a recent therapeutic option that targets the

patient’s self-tolerance against tumor cells. After its successful use in
metastatic melanoma, programmed death 1 (PD-1) and PD-1
ligand inhibitors have become a major therapeutic option in
many tissue and hematologic malignancies. One such PD-1
inhibitor, nivolumab, is Food and Drug Administration-approved
for treatment in malignant melanoma, nonesmall-cell lung carci-
nomas, head and neck squamous-cell carcinomas, gastric carci-
nomas, urothelial carcinomas, and solid tumors with high
microsatellite instability or mismatch-repair protein deficiency.1

Because its therapeutic effects are mediated by altering the
immune system, autoimmune-related adverse effects can be seen in
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up to 80% of patients during treatment and after treatment
completion.2 The toxicity profile is not specific to a particular organ
system. Immune-related adverse events associated with PD-1
inhibitors have been described in the skin, gastrointestinal tract,
lungs, endocrine glands, liver, joints, nervous system and muscles,
and rarely, hematologic.3,4 Hematological immune-related adverse
events associated with PD-1 inhibitors were recently characterized
in a French observational study that reported a frequency of 0.5%.3

Among the types of adverse events reported, neutropenia, autoim-
mune hemolytic anemia, and immune thrombocytopenia were the
most common.3 We report a case of nivolumab-related acquired
hemophilia A (AHA). It represents 1 of 3 known cases of
immunotherapy-related severe AHA, and the first reported case
treated with recombinant porcine factor VIII (rpFVIII) and ritux-
imab. AHA can be life-threatening, hence, it is important to
recognize it clinically, confirm the diagnosis with appropriate lab-
oratory tests, and properly manage this serious disorder.

Case
A 76-year-old male former smoker presented with cough and

dyspnea. An initial computed tomography (CT) scan showed a large
mass centered within the left hilum with invasion of the left pul-
monary vein and left bronchus, complete occlusion of the left lower
lobe bronchus, and partial occlusion of the left upper lobe bronchus
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with left hilar lymph node involvement (stage IIIA T3N2bM0,
according to the American Joint Committee on Cancer 2017).
Biopsy of the left hilar mass revealed squamous-cell carcinoma of the
lung. The patient underwent chemoradiation including paclitaxel
and carboplatin with significant reduction in the mass shown on CT
scans after completion of treatment. At 6-month follow-up, a CT
scan showed the development of metastatic lesions in liver and lung.
Because the patient had a primary tumor with a tumor proportion
score for PD-1 ligand of 95%, therapy with PD-1 inhibitor was
initiated. He received three 240-mg fixed doses of nivolumab every
2 weeks. A follow-up CT scan revealed treatment response with a
decrease in the size of the hilar mass, and decreased number and size
of lesions within the lung and liver. One week after the third dose,
he was admitted to the hospital for extensive bruising on the left side
of his body and hematuria. Although baseline hemostasis studies
were normal at the time of cancer diagnosis, the workup during
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admission revealed an elevated activated partial thromboplastin time
(APTT; 93 seconds [normal reference range, N: 28-38 seconds];
Figure 1A) but normal platelet count, prothrombin time/interna-
tional normalized ratio, and fibrinogen. Factor VIII (FVIII) activity
was <1% (N: 55%-180%; Figure 1B). A Bethesda assay was per-
formed, which revealed the presence of an FVIII inhibitor (31
Bethesda units [BU]/mL; N: <1 BU/mL; Figure 1C). The diag-
nosis of AHA was made because of the absence of previous personal
or familial history of hemophilia A.

The patient’s management was twofold: (1) control bleeding; and
(2) eliminate the inhibitor. He received rpFVIII at 100 U/kg cor-
recting his APTT to normal and raising his initial post-treatment
FVIII level to 115%. At discharge, he was managed with outpa-
tient activated prothrombin concentrate (100 U/kg daily) until the
inhibitor resolved. Of note, a prolongation of APTT and increased
FVIII inhibitor levels were observed 2 weeks after hospital
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discharge. The inhibitor was eliminated by combined steroid
treatment and 4 doses of weekly rituximab 375 mg/m2.4 Approxi-
mately 4 months after completion of rituximab treatment he had
complete resolution of bruising, an undetectable FVIII inhibitor,
and normal FVIII levels. The patient’s follow-up includes oncology
visits every month with coagulation studies and CT imaging of the
chest every 3 months. Approximately 10 months after the last rit-
uximab dose, the patient was admitted to the hospital for shortness
of breath and found to have a large pleural effusion requiring
drainage and lysis of adhesions, and no malignancy was detected.
He was discharged after approximately 1 week. To date, there has
been no progression of his malignancy.

Discussion
The antitumor properties of PD-1 inhibition are on the basis of

its mediator roles between T cells and the malignant cells. When
PD-1 is bound to its ligand (PD-L1) on tumor cells, this interaction
results in immune resistance. Thus, PD-1 inhibition enhances
T-cell responses against the tumor.5 However, this enhancement
might cause widespread T-cell activation resulting in autoimmune
disease because of lack of self-tolerance.6 PD-1 is also expressed in
human B cells, and is recruited to the B-cell receptor upon trig-
gering. Furthermore, blockade of PD-1/PD-L1 pathways increase
B-cell activation.7 It has also been shown that patients with anti-
thyroid autoantibodies at baseline have an increase in autoantibodies
after immunotherapy that might be due to an enhanced humoral
response.8 A similar mechanism might play a role in production of
FVIII inhibitors after immunotherapy in addition to T cell-related
mechanisms.

Immune-related adverse events usually develop within the first
few weeks to months after treatment initiation. However, immune-
related adverse events can present at any time including after
cessation of immune checkpoint blockade therapy, and might wax
and wane over time.1 Described hematologic side effects of
immunotherapy include autoimmune hemolytic anemia, pure red
blood cell aplasia, immune thrombocytopenia, and AHA.9-13

Acquired hemophilia A is related to anti-FVIII autoantibodies.
Unlike congenital FVIII deficiency, which commonly presents with
hemarthroses, AHA presents with skin, mucosal or soft tissue
hemorrhages. In nonhemophiliac patients, the disorder mainly
affects elderly individuals with a mean age of 68 years. The disorder
can be associated with autoimmune disorders (12%), malignancy
(12%), pregnancy or postpartum period (8%), infections (4%),
medications (3%), and other various conditions including blood
component transfusions, although nearly half remain idiopathic
(52%).14 On the basis of a systematic review conducted by Napo-
litano et al, lung cancer (16%) is the second most common solid
tumor after prostate (25%) that has been associated with the
development of AHA, and treating the tumor either surgically or
with chemoradiation might help with the eradication of the
inhibitor. However, the causative relationship between cancer and
AHA remains unknown.15 In this patient, the immunosuppressive
therapy suggests it is more immune in etiology than paraneoplastic.

Medications associated with AHA include: penicillin and its
derivatives, sulfonamides, phenytoin, chloramphenicol, methyl-
dopa, depot thioxanthene, interferon-alpha, and fludarabine.16

Immunotherapy-related AHA has been described in 2 previous
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case reports: a case of melanoma treated with ipilimumab and
another report of squamous-cell carcinoma of lung treated with
nivolumab, similar to our case.12,13

The main goals of AHA management are to manage the coa-
gulopathy and identify and eliminate the underlying etiology. The
patient’s AHA was severe (Grade 3-4) because of undetectable FVIII
activity,4 so nivolumab was stopped. The next step was to stop
bleeding since the patient developed deep intramuscular hemor-
rhages requiring blood transfusions. rpFVIII was used to stop
bleeding during his hospitalization. Two weeks after the hospital
discharge, a prolongation of APTT and increased FVIII inhibitor
levels were observed, which might be attributed to rpFVIII used
during the hospitalization. High-dose steroids are usually insuffi-
cient to manage these patients; therefore rituximab was used in
addition with successful elimination of the inhibitor. Data from the
European Acquired Haemophilia Registry showed an increasing use
of rituximab either alone or in combination with other agents as
first-line immunosuppression in the setting of AHA, with a stable
complete remission rate of 59% in rituximab-based regimens.17

Because immunosuppression opposes the adverse effects caused by
immunotherapy, one wonders if there would be a loss of the ther-
apeutic effect of the immune checkpoint inhibitors. However, no
clinical difference has been shown in outcomes from patients who
received immunosuppression after immunotherapy than those who
had not.18

Guidelines on the management of immune toxicities were
recently published by the American Society of Clinical Oncology,
which recommend permanent discontinuation of the immune
checkpoint inhibitor in settings of Grade 3 to 4 AHA.4 The relapse
rate for AHA is approximately 10% to 20%,19 however, relapse
rates specific to AHA in the setting of nivolumab use have not been
documented. In a recent study of 35 patients who had hemato-
logical toxicities after anti-PD-1 or anti-PD-L1 therapy, 7 were
rechallenged with the drug and of those patients 3 (43%) had a
recurrence of the hematological immune-related adverse event.3

Although the cohort was small the results do indicate a risk of
recurrence with rechallenge and the authors recommend that a
rechallenge should be carefully considered and patients should be
closely monitored.3

Our patient was diagnosed with AHA associated with immu-
notherapy, specifically the PD-1 inhibitor, nivolumab. His bleeding
was managed with rpFVIII as an inpatient and activated pro-
thrombin concentrate as an outpatient. Of note, unlike 4 other
patients at our institution with AHA who received rpFVIII, this
patient did not develop an inhibitor to rpFVIII. Elimination of
FVIII inhibitor was achieved with the use of a combination of
steroids and rituximab. At the time of this report, the patient’s
cancer has not progressed and he is free of any signs and symptoms
of coagulopathy.

Conclusion
Tumor immunotherapy has provided novel treatments for some

difficult to manage diseases, but it also opens the door to a wide
spectrum of new side effects with uncharted morbidity and mor-
tality. Our case report represents one of the very few cases of AHA
associated with immunotherapy, and ours is one with complete
clinical and laboratory evaluation, and follow-up. The medical
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community must remain vigilant in reporting common adverse ef-
fects as well as pursuing the rare but serious side effects, such as
AHA.
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