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Dear Editor,

Acquired hemophilia A (AHA) is a potentially life-threaten-
ing bleeding disorder characterized by neutralizing autoan-
tibodies to coagulation factor VIII (FVIII) [1]. AHA may 
be primary or secondary to conditions such as autoimmune 
disorders, malignancies [2, 3], and pregnancy [4]. The 
European Group for Blood and Marrow Transplantation 
has reported several cases of AHA following autologous 
hematopoietic stem cell transplantation (HSCT) [5]; how-
ever, reports in allogeneic (allo-) HSCT are few [6, 7]. AHA 
occurring in the context of allo-HSCT presents a unique 
challenge to the clinician to eradicate the inhibitor while 
concurrently preserving the graft. Herein, we present a case 
of AHA following allo-HSCT for acute lymphoblastic leu-
kemia (ALL), with a very high titer inhibitor and severe 
bleeding phenotype necessitating prophylactic therapy with 
bypassing agents and then emicizumab, while ongoing 
immunosuppression was tailored for inhibitor eradication.

A 41-year-old gentleman with a history of T-cell ALL, 
in remission over 600 days following allo-HSCT, presented 
with new spontaneous bruising and a large lower extrem-
ity hematoma. The patient had undergone a 10/10 matched 
related donor HSCT, with a conditioning regimen of cyclo-
phosphamide and total body irradiation and concurrent anti-
thymocyte globulin, tacrolimus, and methotrexate as prophy-
laxis for graft-versus-host disease (GVHD). The patient had 
been off immunosuppression for 80 days, tapered off slowly 
due to chronic cutaneous and ocular GVHD. The patient’s 
posttransplant course had been significant for the develop-
ment of thyroiditis, presumed to be allo- or autoimmune in 
etiology, manifesting with clinical hyperthyroidism at day 
450, followed by hypothyroidism necessitating long-term 

thyroid hormone replacement. At this same time, the patient 
was diagnosed with central adrenal insufficiency.

On presentation, the patient had evidence of an isolated 
prolonged activated partial thromboplastin time (PTT) of 
53 s (range 19–28). FVIII activity resulted at < 0.01 U/
mL (range 0.50–1.49), and FVIII inhibitor titer was 112 
Bethesda unit/mL. von Willebrand antigen and activity lev-
els were 3.00 U/mL (range 0.40–1.75) and 2.54 U/mL (range 
0.45–1.80), respectively. The patient received activated pro-
thrombin complex concentrate (aPCC) to manage his bleed 
and prednisone 1 mg/kg for inhibitor eradication. A CT 
of the chest/abdomen/pelvis demonstrated no evidence of 
occult malignancy. Bone marrow biopsy confirmed a mor-
phologic remission, with normal trilineage hematopoiesis. 
Unfortunately, 1 week following initial discharge, the patient 
returned with a spontaneous hematoma to the right gastroc-
nemius muscle treated again with aPCC. His FVIII activity 
remained undetectable with a FVIII inhibitor at 102 BU/mL 
(Fig. 1). The decision was to proceed with weekly rituxi-
mab administration (4 × 375 mg/m2) to eradicate the inhibi-
tor, in addition to continued prednisone. Despite decline in 
FVIII inhibitor titer following rituximab therapy (Fig. 1), the 
patient continued to experience additional bleeding events 
including spontaneous Achilles tendon and gluteus medius 
hematomas. As initial prophylaxis, the patient was started on 
recombinant FVIIa prophylaxis (90 mcg/kg daily). An addi-
tional hospitalization with a tensor fasciae latae hematoma, 
despite adherence to rFVIIa, prompted transition to emici-
zumab. Emicizumab was administered at 3 mg/kg subcuta-
neously weekly × 4 weeks, followed by 1.5 mg/kg weekly, 
with no bleeding reoccurrence. Throughout this treatment 
period, the FVIII inhibitor titer continued to decrease 
(Fig.  1). Ten weeks following rituximab receipt, FVIII 
inhibitor remained elevated at 20 BU/mL, with undetect-
able FVIII activity, prompting the initiation of cyclophos-
phamide 750 mg/m2 to eradicate his inhibitor. Following 
a single dose of cyclophosphamide, the patient was hospi-
talized with febrile neutropenia with multifocal infections, 
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including respiratory syncytial virus, coronavirus Oc43, and 
scrotal cellulitis. Chromogenic FVIII activity was 0.20 U/
mL, with FVIII inhibitor of 1 BU 2 days following receipt of 
cyclophosphamide, with repeat testing 2 weeks later reveal-
ing normalization of chromogenic FVIII activity to 0.90 U/
mL, with undetectable FVIII inhibitor. Emicizumab was dis-
continued due to remission of AHA. Cyclophosphamide was 
not continued given the severity of febrile neutropenia and 
continued absence of FVIII inhibitor. Five weeks following 
AHA diagnosis, and completion of three of four planned 
rituximab treatments, the patient was noted to be neutro-
penic. A repeat bone marrow demonstrated no evidence of 
ALL relapse, with a mild to moderately hypocellular bone 
marrow with reduced granulopoiesis. Investigations demon-
strated full donor CD34 myeloid and CD3 T-cell chimerism. 
Due to persistence of neutropenia, the patient was started on 
filgrastim with normalization of his neutrophil count.

In contrast to prior reports of AHA occurring in the con-
text of allo-HSCT, our patient presented with a very high 
titer inhibitor and severe bleeding phenotype, with delayed 
response to inhibitor eradication therapy. In contrast to a 
prior report of AHA occurring following allo-HSCT with 
cyclosporine exposure, promptly improving with discontinu-
ation [7], our patient was off immunosuppression at the time 
of diagnosis. Eventually, inhibitor eradication was observed 
at almost 21 weeks following diagnosis and institution of 
immunosuppressive therapy with prednisone and rituximab. 
Median time to inhibitor eradication with the combination of 

prednisone and rituximab had been reported to be 49 days in 
a general cohort of patients with AHA [8]. The occurrence 
of both thyroid and adrenal dysfunction arising in the post-
transplant period, and preceding patient clinical presenta-
tion with AHA, suggests an immune-mediated phenomena 
related to transplant. The occurrence of autoimmune disor-
ders post-HSCT has been well documented [9] and in fact 
is more likely alloimmune from donor cells in the context of 
full donor chimerism. The immune conditions best described 
include cytopenias and thyroid disease [9, 10], both of which 
our patient had. Despite increasing recognition of immune 
dysregulation posttransplant, the mechanism for this is not 
well elucidated, nor the homology with the much better 
described and studied mechanisms for GVHD [9, 10]. The 
possibility of mismatched FVIII haplotypes between donor 
and recipient has been speculated as a potential contributor 
to inhibitor development [6].

Although a rise in FVIII level was observed several days 
following cyclophosphamide receipt, this was felt to be too 
early to be attributable to the cyclophosphamide receipt and 
more likely either a delayed response to the initial immuno-
suppressive therapy or wane in the immunologic-mediated 
mechanism underpinning the AHA. Furthermore, the severe 
bleeding phenotype of this patient prompted the need for 
prophylactic therapy, while treatment tailored to inhibitor 
eradication was attained. Emicizumab proved to be effective 
with resultant cessation of spontaneous bleeding. Demon-
strable efficacy has reported in other cases of AHA [11]; 
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Fig. 1   Trajectory of factor VIII (FVIII) inhibitor in relation to time of diagnosis and treatment receipt
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however, emizicumab has not been approved for use in AHA 
and was used off-label. While cyclophosphamide is used in 
the posttransplant setting, largely for GVHD prophylaxis, 
the frequency of infections and resultant morbidity are not 
insignificant [12]. The occurrence of multifocal viral and 
bacterial infections was demonstrated in our patient fol-
lowing a single dose. As the inhibitor was eradicated, fur-
ther exposure was not required, mitigating further toxicity. 
Clinicians should be aware of the potential for uncommon 
immune-mediated disorders including AHA following allo-
HSCT. This case serves to demonstrate successful manage-
ment of bleeding using emicizumab and subsequent inhibitor 
eradication, which requires careful consideration in choice 
of immunosuppression both to preserve graft function and 
ensure no excess toxicity.
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