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Dear Editor,

Acquired hemophilia A (AHA) is a rare bleeding disorder
caused by an autoantibody to factor VIII (FVIII), with an
estimated incidence of 1.48/million/year. The mortality
rate has been reported to be between 8 and 22% [1]. Major
associations with AHA are postpartum hemorrhage,
malignancy, autoimmune disorder, rheumatoid arthritis
(RA), and the use of drugs (penicillin, sulfamide, and
interferon alpha). In our patient, AHA occurred during
tumor necrosis factor alpha (TNF-a) inhibitor treatment for
rheumatoid arthritis.

A 68-year-old female was diagnosed with RA 10 years
earlier, and has been treated with etanercept (tumor
necrosis factor alpha (TNF-o) inhibitor) for over 6 years, at
25 mg once every week. She became aware of bruising on
her left hip 3 months ago, and whole-body computed
tomography (CT) revealed a large muscular hemorrhage.
The serum hemoglobin level had decreased to 6.6 g/dL.
The area of muscular hemorrhage of her left hip subse-
quently enlarged, and she was transported to our hospital in
hemorrhagic shock. The results of coagulation tests showed
a prolonged activated partial prothrombin time (APTT)
(86.8 s, normal range 25-40) with a normal prothrombin
time (PT) (13.3 s, normal range 11.3—13.3). In addition, a
coagulation factor assay revealed decreased levels of FVIII
activity of less than 1% (normal range 78.0-165.0%) and a
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high titer of FVIII inhibitor of 213 Bethesda units/mL (BU/
mL). Therefore, she was diagnosed with acquired hemo-
philia A (AHA). Whole body CT was performed after
hospitalization, and no tumors were detected.

She was administered activated prothrombin complex
concentrate for the treatment of bleeding. However, new
hemorrhage sites developed in her left shoulder and right
leg. She was then administered recombinant activated
factor VII for the treatment of bleeding. Immunosuppres-
sive therapy was started with oral prednisolone (PSL) at
45 mg/day. However, APTT and the FVIII inhibitor level
rose to 150 s and 569 BU/mL, respectively. She was
administered cyclophosphamide (CPA) at 50 mg/day and
then received CPA pulse therapy (500 mg/body every
4 weeks). The bleeding in soft tissue repeated, and she was
administered cyclosporine A at 200 mg/day. The results of
coagulation studies showed a normal APTT and disap-
pearance of the FVIII inhibitor 15 weeks after the
immunosuppressive therapy. PSL was tapered to
10 mg/day and she was discharged from our hospital on
day 150. After discharge, the patient was administrated
10 mg of prednisolone every day continuously. However,
after 1 year, the inhibitor was re-redacted. The adminis-
tration of cyclosporine A was started again.

In our patient, AHA occurred during TNF-o inhibitor
treatment, and this treatment has been reported to be
associated with a high-titer of FVIII inhibitor [2]. In our
case, a coagulation factor assay revealed a high-titer of
FVIII inhibitor, at 569 BU/mL. It has been reported that it
is difficult for AHA patients with a high titer of FVIII
inhibitor to achieve complete sustained remission and that
they require long-term treatment. Autoantibody to FVIII
mainly consists of IgG. In addition, high-titer inhibitors
and inhibitors of FVIII in patients with AHA and under-
lying disease consist predominantly of IgG4 [3]. A study
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using TNF-a knockout mice reported that the mice showed
increased levels of interleukin (IL)-5 and IL-10 [4]. These
cytokines have been reported to promote IgG4 production
[5]. Therefore, it is suggested that TNF-o inhibitor
increased IL-5, IL-10, and IgG4 production and induced
the high titer of FVIII inhibitor. This is the first report that
TNF-o inhibitor use may be associated with high-titer
FVIII inhibitor AHA. A limitation of this study was that we
did not measure IL, IgG, or IgG4. However, it was reported
that IgG4 was high in high-titer AHA. FVIII inhibitor is
classified as the type 1 or type 2 based on the inhibitor
pattern. The inhibitor of AHA is considered a type 2
inhibitor. Additionally, the inhibitor assay can be techni-
cally challenging, especially in the context of high-titer
inhibitors where errors in preparing dilutions can markedly
affect the numerical value ascribed to the Bethesda units.
Also, the relationship between the inhibitor concentration
and effect on residual FVIII activity is not perfectly log-
linear for type 2 inhibitors seen in AHA [6]. The total
Naranjo Scale was 3 (possible adverse drug reaction) in
this patient. However there is some room for doubt as to
the adverse drug reaction to etanercept. Although further
studies are needed, we consider that TNF-o inhibitor use
may be associated with a high titer.

In conclusion, we report a case of high-titer FVIII
inhibitor AHA successfully treated with multi-immuno-
suppressive drugs. We consider that TNF-o inhibitor may
have been associated with high-titer AHA in the present
patient.

Compliance with Ethical Standards

Ethical Approval All procedures performed in studies involving
human participants were in accordance with the ethical standards of

the institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards.

Informed Consent Informed consent was obtained from all indi-
vidual participants included in the study.

Open Access This article is distributed under the terms of the
Creative Commons Attribution 4.0 International License (http://crea
tivecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made.

References

1. Collins P, Macartney N, Davies R, Lees S, Giddings J, Majer R
(2004) A population based, unselected, consecutive cohort of
patients with acquired haemophilia A. Br J Haematol 124:86-89

2. Banse C, Vittecoq O, Lévesque H (2015) Reply to the comment of
Brinster. “Acquired hemophilia, rheumatoid arthritis, and TNFo
antagonists”. Joint Bone Spine 82:385-386

3. Matsumoto T, Shima M, Fukuda K, Nogami K, Giddings JC,
Murakami T, Tanaka I, Yoshioka A (2001) Immunological
characterization of factor VIII autoantibodies in patients with
acquired hemophilia A in the presence or absence of underlying
disease. Thromb Res 104:381-388

4. Kanehiro A, Lahn M, Mikeld MJ, Dakhama A, Fujita M, Joetham
A, Mason RJ, Born W, Gelfand EW (2001) Tumor necrosis factor-
alpha negatively regulates airway hyperresponsiveness through
gamma-delta T cells. Am J Respir Crit Care Med 164:2229-2238

5. Takeuchi M, Sato Y, Ohno K, Tanaka S, Takata K, Gion Y, Orita
Y, Ito T, Tachibana T, Yoshino T (2014) T helper 2 and regulatory
T-cell cytokine production by mast cells: a key factor in the
pathogenesis of IgG4-related disease. Mod Pathol 27:1126-1136

6. Tiede A, Werwitzke S, Scharf RE (2014) Laboratory diagnosis of
acquired hemophilia A: limitations, consequences, and challenges.
Semin Thromb Hemost 40:803-811

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Acquired Factor VIII Inhibitor in a Patient of Rheumatoid Arthritis on Tumor Necrosis Factor Inhibitor Therapy
	Open Access
	References




