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Abstract N\
Introduction: Acquired hemophilia A (AHA) is a rare bleeding disorder caused by autoantibodies against factor VI (FVIII). |
Hematological malignancies, especially lymphoid malignancies, are known to be underlying causes of AHA; however, thus far, there
is no report of AHA associated with Epstein—Barr-virus-associated T/natural killer-cell lymphoproliferative disease (EBV-T/NK-LPD).
Here, we present a case of AHA that developed during treatment for EBV-T/NK-LPD.

History: A 69-year-old man visited our hospital because of general fatigue. Blood examination showed pancytopenia, and
computed tomography revealed whole-body lymphadenopathy, but there were no findings indicating hematological malignancy
from bone marrow aspiration and cervical lymph node biopsy. The level of EBV DNA in peripheral blood was extremely high, and he
was diagnosed with EBV-T/NK-LPD. EBV-T/NK-LPD improved with prednisolone (PSL) administration. Seventeen months after
starting treatment, the patient complained of back and right leg pain. At that time, he had been treated with low-dose PSL, and EBV-
T/NK-LPD was well controlled. Imaging revealed hematoma of the right iliopsoas muscle. Prolonged activated partial thromboplastin
time (APTT) was the only abnormal finding in a screening coagulation test. FVIII coagulant activity was below detection limit, and FVIII
inhibitor level was increased. From these results, he was diagnosed with AHA.

A higher dose of PSL was administered, and, after 1 month of treatment, FVIII activity gradually increased, and FVIII inhibitor level
became undetectable. APTT also normalized, and complete remission was achieved and maintained for 13 months with low-dose
PSL. During treatment, EBV-T/NK-LPD was well controlled.

Conclusion: It is speculated that proliferating lymphocytes interfere with normal immune functions and that abnormal
autoantibodies are produced from those lymphocytes in patients with LPD. Therefore, we speculate that EBV-infected and
proliferating monoclonal NK cells might have modulated the immune system and produced autoantibodies against FVIII, thus causing
AHA in this patient with EBV-T/NK-LPD.

Abbreviations: AH = acquired hemophilia, AHA = acquired hemophilia A, APTT = activated partial thromboplastin time, CR =
complete remission, CT = computed tomography, EBV-T/NK-LPD = Epstein—Barr-virus-associated T/natural Killer-cell
lymphoproliferative disease, FFP = fresh frozen plasma, FVIIl = factor VIII, LPD = lymphoproliferative disease, MRI = magnetic
resonance imaging, PSL = prednisone, PT- rFVII = recombinant activated factor VII.
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1. Introduction

Acquired hemophilia A (AHA) is a rare bleeding disorder caused
by autoantibodies against factor VIII (FVII).'"?! AHA can be a
cause of severe bleeding, resulting in high morbidity and
mortality.'"! Most AHA is idiopathic and may be also associated
with malignancy, autoimmune diseases, and medication.!
Hematological malignancies, especially lymphoid malignancies,
are known to be underlying causes of AHA'!; however, thus far,
there is no report of AHA associated with Epstein—Barr-virus-
associated T/natural killer-cell lymphoproliferative disease (EBV-
T/NK-LPD). Here, we present a case of AHA that developed
during treatment for EBV-T/NK-LPD.

2. Case report

A 69-year-old man, who had been taking medication for diabetes,
hypertension, and chronic kidney disease, visited our hospital
because of general fatigue. Blood examination showed pancyto-
penia, and a computed tomography (CT) scan revealed whole-
body lymphadenopathy. Bone marrow aspiration was normal
without the findings of hemophagocytosis, and cervical lymph
node biopsy showed no evidence of lymphoma or metastatic
tumors. The titers of serum antibodies against EBV were as
follows: EBV-viral capsid antigen antibody (EBV-VCA) IgG was
80 times, EBV-VCA IgM was <10 times, EBV-VCA IgA was 10
times, and EBV nuclear antigen (EBNA) was 20 times. We
considered that these results were atypical because EBV-VCA IgA
was slightly positive and EBNA was weakly positive. We
calculated the level of EBV DNA in peripheral blood, and it was
extremely high (38,000 copies/10° cells). The monoclonality of
EBV in peripheral blood was confirmed by Southern blotting
analysis. To clarify which cells were infected with EBV, we
separated B cells, T cells, and NK cells by flow cytometry and
quantified the amount of EBV DNA in each fraction.!
Significant amounts of EBV DNA were detected in the NK cell
fraction. We speculated that NK cells were infected with EBV and
monoclonal NK cell proliferation, and we eventually diagnosed
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as EBV-T/NK-LPD (chronic active EBV infection of NK-cell type,
systemic form according to WHO classification 2017). At this
point, the coagulation tests were all within the normal range. The
patient was treated with a high dose of prednisolone (PSL; 1 mg/
kg/day). The symptoms were significantly improved, and
pancytopenia was resolved, with normal hemoglobin level.
The level of EBV DNA in peripheral blood was decreased and
PSL dose was tapered gradually.

Seventeen months after starting treatment, the patient
complained of back and right leg pain. At that time, he had
been treated with low-dose PSL (5 mg/day), and EBV-T/NK-LPD
was well controlled. Blood examination showed anemia without
thrombocytopenia and a slight increase in inflammatory reaction
(Table 1). CT and magnetic resonance imaging (MRI) were
performed to find the causes of the pain, and revealed hematoma
of the right iliopsoas muscle (Fig. 1). The coagulation test showed
prolonged activated partial thromboplastin time (APTT).
International normalized ratio of prothrombin time, plasma
fibrinogen, and D-dimer were within the normal ranges (Table 1).
The mixing test showed that APTT was not corrected by normal
plasma (Fig. 2). FVIII coagulation activity was below the
detection limit, and FVIII inhibitor level was increased. Factor V,
VII and X activities were within the normal ranges (Table 1). On
the basis of these results, the patient was diagnosed with AHA.
Antinuclear, anti-double-stranded DNA, and antiphospholipid
antibodies were all negative (Table 1). Internal malignancies were
not detected by CT and MRI. A higher dose of PSL (1 mg/kg/day)
was administered, and bleeding was treated with eptacog alfa,
recombinant activated factor VII (rFVII), and fresh frozen plasma
(FFP) transfusion. After 1month of these treatments, FVIII
activity was gradually increased, and FVIII inhibitor level became
undetectable. APTT was also normalized with increasing FVIIL.
Further eptacog alfa treatment and FFP transfusion were not
required, and complete remission (CR) was achieved, which was
maintained for 13 months with low-dose PSL (5 mg/day) (Fig. 3).
During treatment, the EBV DNA load was not increased,
indicating that EBV-T/NK-LPD was well controlled.

Laboratory data on admission.

WBC 13,000 s TP 6.1 g/dL PT-%
Neu 85.8 % Alb 33 g/dL PT-INR
Lym 9 % T-bil 1.2 mg/dL APTT
Mono 47 % D-bil 0.1 mg/dL Fib
Eos 0.4 % ALP 202 UL D-dimer
Baso 0.1 % AST 20 UL

RBC 204 x 10* /ul ALT 15 UL Fvill

Hb 6.6 g/dl LDH 236 UL FVIIl inhibitor

Ht 19.8 % v-GTP 15 UL Fv

MCV 97.1 fL BUN 33.8 mg/dL Fvil

MCH 324 pg Cre 1.32 mg/dL FX

MCHC 333 % Na 131 mg/dL

Pit 24.5 % 10* /L K 49 mg/dL

Cl 95 mg/dL
Ca 8.3 mg/dL
CRP 2.09 mg/dL

93 % EBV DNA 220 copies/10%cells
1.04
81.3 Sec HBsAg 0 [U/mL
398 mg/dL HBsAb 517.2 miU/mL
1.8 mg/dL HBcAb 6.2

HBV DNA ()

<1 %

8 BU/mL Antinucleotide antibody =)

86 % anti-dsDNA antibody (o)
132 % antiphospholipid antibody =)

88 %

v-GTP = ~y-glutamy! transpeptidase, Alb = albumin, ALP = alkaline phosphatase, ALT = alanine aminotransferase, APTT = activated partial thromboplastin time, AST = aspartate aminotransferase, Baso =
basophils, BUN = blood urea nitrogen, Cre = creatinine, CRP = C-reactive protein, D-Bil = direct bilirubin, EBV DNA = Epstein—Barr virus DNA, Eos = eosinophils, Fib = fibrinogen, FV = factor V, FVIl = factor VII,
FVIII = factor VIIl, FX = factor X, Hb = hemoglobin, HBcAb = hepatitis B core antibody, HBsAb = hepatitis B surface antibody, HBsAg = hepatitis B surface antigen, HBV DNA = hepatitis B virus DNA, Ht =
hematocrit, LDH = lactate dehydrogenase, Lym = lymphocytes, MCH = mean corpuscular hemoglobin, MCHC = mean corpuscular hemoglobin concentration, MCV = mean corpuscular volume, Mono =
monocytes, Neu = neutrophils, Plt = platelets, PT = prothrombin time, PT-INR = prothrombin time-international normalized ratio, RBC = red blood cells, T-Bil = total bilirubin, TP = total protein, WBC = white

blood cells.
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Figure 1. Imaging findings at admission. Enhanced computed tomography (A) showed swelling of the right iliopsoas and iliacus muscles. Magnetic resonance
imaging showed an area (white arrows) in the right iliopsoas muscle that had a high signal on T2-weighted images (B), isointense signal on T1-weighted images (C),
and without suppression on fat-suppression images (D), from these findings, the patient was diagnosed with hematoma of the right iliopsoas muscle.

3. Discussion

AH is a rare bleeding disorder. The incidence in the general
population was estimated at 1.5 cases per million persons/year.!"!
AH is caused by circulating autoantibodies directed against a
specific clotting factor.'! AHA caused by FVIII inhibitors is the
most commonly reported type of AH.I"l AHA increases with age,
and the median age of patients at diagnosis was 64 to 78 years in
the past report.”*! Although approximately half of cases of AHA
are idiopathic, AHA is also associated with autoimmune diseases,
infections, medications, and internal malignancies."*! AHA
occasionally develops after hematological malignancies such as
LPDs**); however, there is no report of AHA associated with
EBV-T/NK-LPD as in the present case.

The bleeding pattern of AHA is different from that of
congenital hemophilia A. Most patients with congenital
hemophilia A suffer from hemorrhages in the joints. In contrast,
the majority of AHA patients have hemorrhages in the skin,

muscles, soft tissue, and mucous membranes.'""?! In the current
case, the patient had iliopsoas muscle hemorrhage. Therefore,
AHA patients have a significant risk of developing a severe
bleeding disorder associated with high morbidity and mortality
rates. A previous study demonstrated that severe and life-
threatening bleeding occurred in 70% to 90% of AHA patients,
and the fatality rate was 5% to 10%." Hemostatic agents such
as bypassing agents, rFVIla, and activated prothrombin complex
concentrates are considered as first-line treatment for bleeding
episodes in AHA patients.['! In patients with lower titers of FVIII
inhibitor (<5 BU/ml), human FVIII replacement and desmopres-
sin might be adequate. Still, these treatments are deemed to be less
successful in controlling bleeding.”?! Our patient was successful
in controlling bleeding by using rFVIla, and we used FFP
transfusion to support hemostatic agents.

The most common therapy for FVIII inhibitor eradication in
AHA is steroids, alone (PSL 1-2 mg/kg/day for 4-6 weeks) or in
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Figure 2. Result of mixing test. Activated partial thromboplastin time (APTT) was not corrected by normal plasma, which was clearer after incubation for 2 hours at

37°C than after immediate reaction.



http://www.md-journal.com

Yamamoto et al. Medicine (2021) 100:16

Medicine

w

Eptacog alfa

PSL

100

80

60

40

APTT (s)

20

1 mg/kg/day
5 mg/day

150

100

FVIIl (%)

50

0
Mo_nths after X/4 X/6 X/8
diagnosis

FVIII inhibitor B 5D = o=
(BU/mL)

X/10

X2

X+1/1 X+1/4 X+1/8

Figure 3. Clinical course from the diagnosis of acquired hemophilia A (AHA). Following diagnosis of AHA, a higher dose of prednisolone (PSL; 1 mg/kg/day) was
administered, and eptacog alfa was administered for bleeding. After 1 month of these treatments, factor VIII (FVIII) activity increased gradually, and FVIIl inhibitor level
became undetectable. Activated partial thromboplastin time (APTT) was also normalized. PSL dose was gradually reduced, and AHA was maintained in complete

remission with low-dose PSL (5 mg/day).

combination with cyclophosphamide (1-2mg/kg/day for a
maximum of 5weeks).['"*! These therapies can achieve CR in
70% to 80% of AHA patients.!"! In the current case, the patient
could be treated by PSL alone.

Previous studies have demonstrated that various types of
malignancies can promote onset of AHA."** Prostate and lung
cancer seem to be the most common among solid tumors,!*! while
LPDs (lymphoma, chronic lymphocytic leukemia, plasma cell
dyscrasias, or mycosis fungoides) are the most predominant
among hematological malignancies.*!

EBV-T/NK-LPD is one of the LPDs. EBV is a linear, double-
stranded DNA virus that can cause both acute and chronic
infections. The primary symptoms of EBV-T/NK-LPD are fever,
hepatosplenomegaly, lymphadenopathy, and liver dysfunction,
which are similar to the symptoms of infectious mononucleo-
sis.’! Patients with EBV-T/NK-LPD often need intensive treat-
ments such as chemotherapy and hematopoietic stem cell
transplantation because of high morbidity and mortality.!
The cause of EBV-T/NK-LPD is clonal systemic proliferation of
EBV-infected cytotoxic T or NK cells, but the precise mechanisms
of the relationship between EBV infection and LPD are not
clear.®®! The host immune system can remove EBV-infected
T and NK cells under normal immune conditions. However,
some particular immunocompromised states, such as aging,
drug treatment, or malignancy, may induce insufficient eradica-
tion of the EBV-infected T and NK cells."®! The increase in EBV-
infected cells leads to an increase in EBV DNA in peripheral
blood, which is an essential parameter for evaluation of EBV-T/
NK-LPD.P! Although we could not define the conclusive causes
of EBV-T/NK-LPD in our patient, aging, diabetes, and chronic
kidney disease might have contributed to this virus-associated
LPD.

LPDs are known to be associated with various autoimmune
diseases, including AHA.!*>"~?! Tt is speculated that proliferating
lymphocytes interfere with normal immune functions, and
abnormal autoantibodies are produced by those lymphocytes
in patients with LPDs. EBV-T/NK-LPD is one of the LPDs;
however, there are no reports of it being related to autoimmune
diseases, including AHA. On the basis of the present case, we
speculate that EBV-infected and proliferating monoclonal NK
cells might modulate the immune system and produce autoanti-
bodies against FVIII and cause AHA. In contrast, chronic
systemic inflammation, including viral infections, may cause
AHA."! Hepatitis C virus and human immunodeficiency virus
are reported to be associated with AHA,'*!'! whereas the
association with EBV infection has not been reported previously.

4. Conclusion

To the best of our knowledge, we present the first case of AHA
associated with EBV-T/NK-LPD. We speculate that EBV-infected
and proliferating monoclonal NK cells may have modulated the
patient immune system and produced autoantibodies against FVIII,
which eventually induced AHA in this EBV-T/NK-LPD patient.
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