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The first reported case of acquired haemophilia A in which
bleeding episodes were successfully treated via administration
of a single-dose mixture of activated factor Vlla/X

Dear editor,
Around the world,

» recombinant activated factor VIl {rFVlla} and
» activated prothrombin complex concentrate (APCC}

are administered as bypass therapy to achieve haemostasis in patients
with acquired haemophilia A.
That said,

» a mixture of activated factor VII {FVIIa) and factor X (FX} (FVIla/
FX) (FVIla:FX = 1:10) can be used as a bypass agent for haemo-
philic patient with inhibitor including acquired haemophilia A as
health insurance system in Japan since November 2014.

The haemostatic effect and safety of these 3 agents have not un-
dergone comparative investigation ameng patients with acquired
haemophilia A. Nevertheless, data from the European Acquired
Hemophilia (EACH2) registry indicated that rFVilla and APCC had
roughly the same haemostatic effect in patients with acquired hae-
mophilia A, with both proving extremely effective (93% each).! Data
from the Surveillance des Auto antiCorps au cours de I'Hémophilie
Acquise (SACHA) registry similarly indicated that these two agents
were highly effective at achieving haemostasis (81% vs. 100%, re-
spectively} in patients with acquired haemophilia A.2 Although few
previous studies have reported outcomes of administering FVIla/FX,
a mixture of the two agents was administered to control 5 bleeding
episodes in three patients with acquired haemaophilia A; these agents
in combination proved effective at controlling three bleeding epi-
sodes in two patients.” In these cases, FVIla/FX was used as add-on
therapy because rFVlla was not effective, according to KM Biologics
Corporation which is a dealer of FVIla/FX. In clinical practice, FVlla/
FX is often administered as an ‘alternative’ when rFVlla or APCC is
ineffective at controlling bleeding episodes or as an 'add-on’ when
rFVlla is ineffective at controlling bleeding episodes in patients with
acquired haemophilia A. In the present case of acquired haemophilia
A, we used FVIla/FX from the ‘initial’ bleeding episode with patient's
consent. In an apparent world first, because no report has seen in
PubMed or MEDLINE, we successfully treated bleeding episcdes fol-
lowing administration of a single dose of monotherapy. We report the
results herein.

The patient was a Japanese man in his 60s. He was injured in
a traffic accident and transported to the emergency department.
©On arrival, he weighed 40 kg. Haematoma was identified in the ilio-
psoas muscle, and anaemia was noted {haemoglobin [Hb], 5.6 g/dL}.
Coagulation testing revealed a prothrombin time (PT) of 11.9 s (refer-
ence range, 10.5-13.0 seconds), an activated partial thromboplastin
time (APTT) of 130.0 seconds (reference range, 26.9-38.1 seconds),
afibrinogen level of 281 mg/dL (reference range, 200-40C mg/dL}, a
fibrin/fibrinogen degradation product level of 4.2 pg/mlL {reference
level, <5.0 pg/mL}, a D-dimer level of 2.1 pg/mL {reference level,
<1.0 pg/mL}, an antithrombin level of $7%, a VWF antigen level of
152%, VWEF activity of 174%, factor VIII activity <1% and a factor
VIl inhibitor level of 11.0 Bethesda Units {BU)/mL. An APTT cross-
mixing study revealed an inhibitor pattem, so acquired haemophilia
A was diagnosed. Socon after diagnosis, the patient started taking
prednisolone at 40 mg/day {1 mg/kg body weight), but no reduction
in inhibitor titre or increase in factor VIl activity was noted with that
drug alone. Rather, the drug caused an increase in the inhibitor titre.
On day 61, the patient started taking cyclophosphamide at 50 mg/
day as well. Areduction in the inhibitor titre and an increase in factor
VIII activity were noted. Ultimately, the inhibitor titre remained at
1.0 BU/mL on and after day 129 {Figure 1).

Qver the course of treatment, massive bleeds were noted in the
latissimus dorsi on days 23, 31 and 63. In all 3 instances, bleeding
corresponded to grade 3 bleeding on the World Health Organization
Bleeding Scale.* Changes in Hb levels are shown in Figure 1. In all
three instances, sufficient haemostasis was achieved via a single
dose of FVIla/FX. The dose of activated factor VII was 75 pg/kg
{recommended dose, 60-120 pg/kg). Bleeding was not noted for at
least 1 week after administration of a single dose of FVIla/FX. In
addition, no significant increase was seen in FDP or thrombin-anti-
thrombin complex concentrations {a coagulation activation marker),
and no significant decrease was seen in platelet number and fibrin-
ogen levels (Figure 2). There is no thrombosis or disseminated in-
travascular coagulation. DIC score from ISTH {International Society
on Thrombosis and Haemostasis}® was ‘zero’ both before and after
administration of FVIla/FX. These findings indicate that sufficient
haemostasis was safely achieved via adminisiration of a single dose
of FVlla/FX monotherapy.

A phase | trial has indicated that a shortened APTT and PT are
sustained for at least 24 hours after administration of FVlla/FX.®

€350 | ©2019 John Wiley & Sons Ltd

wileyonlinelibrary.com/journal/hae

Haemophilia. 2019;25:e350-e352.
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CASE REPORT

Clinicopathological features of TAFRO syndrome complicated
by acquired hemophilia A and development of cardiopulmonary arrest
that were successfully treated with VA-ECMO and tocilizumab
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Abstract

TAFRO syndrome and acquired hemophilia A (AHA) are rare, life-threatening diseases; however, the relationship between
these two diseases is unknown. A 25-year-old man was transferred to our hospital because of bleeding tendency accompanied
by multiple organ failure with generalized edema, massive pleural effusion, and ascites. He was diagnosed with AHA. Bypass
therapy for hemostasis and cyclophosphamide with prednisolone to eradicate possible inhibitors were provided. However,
be suffered from cardiopulmonary arrest. Veno-arterial extracorporeal membrane oxygenation (VA-ECMO) was initiated
as rescue therapy. His hemodynamic status stabilized and he was weaned from VA-ECMO in 1 week. We confirmed normal
FVIII activity and disappearance of the inhibitor, and bypass therapy was discontinued. However, generalized edema with
massive ascites, pleural effusion, and renal insufficiency persisted. Bone marrow biopsy showed reticulin fibrosis. These
symptoms fulfilled the diagnostic criteria of TAFRO syndrome. He received tocilizumab (TCZ) and steroid was tapered off.
After four cycles of TCZ, symptoms of TAFRO syndrome gradually improved. To the best of our knowledge, this is the first
report of TAFRO syndrome accompanied by AHA with rescue by VA-ECMO. Additionally, AHA and TAFRO syndrome
were well controlled by TCZ.

Keywords TAFRO syndrome - Acquired hemophilia A - Tocilizumab - Extracorporeal life support

Introduction systemic edema), fever, reticulin myelofibrosis, renal dys-

function, and organomegaly [1]. In 2015, the diagnostic cri-

Thrombocytopenia, Anasarca, Fever, Reticulin Fibrosis,
and Organomegaly (TAFRO) syndrome is a newly proposed
systemic inflammatory disorder. This disorder manifests as
thrombocytopenia, anasarca (pleural effusion/ascites and
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teria, disease severity classification, and treatment strategy
for this syndrome were reported [2]. However, the patho-
physiology of TAFRO syndrome is not fully understood.

Acquired hemophilia A (AHA) is a disease caused by
acquired autoantibodies that inhibit coagulation factor VIII
(FVIII} activity and it leads to severe hemorrhage. Although
AHA is associated with malignancies, drug allergies, and
autoimmune disease, the relationship between AHA and
TAFRO syndrome has not been reported. We report the first
case of TAFRO syndrome complicated by AHA, and the
relationship of both diseases and the unique clinical course
are discussed.
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Patient: Male, 71
Final Diagnosis: Hemophilia A
Symptoms: Dysarthria » dysphagia * dyspnea
Medication: -
Clinical Procedure: Cricothy y ¢ trach ¥
Specialty: Hematology
Objective: Unusual clinical course

Background: ~ Massive tongue hemorrhage in patients with hemophilia is a medical emergency because it can lead to airway
obstruction. However, managing bleeding in patients with inhibitors is more difficult than in patients without
inhibitors. We report a case of life-threatening massive tongue and retropharyngeal hematoma in a patient
with hemophilia A who had inhibitors.

Case Report:  The patient was a 71-year-okd man with severe hemophilia A with high-responding inhibitors. He was admitted
to our hospital with dysarthria and dysphagia secondary to a massive tongue hematoma. Although bypassing
therapy was started immediately after admission, he rapidly developed an airway obstruction and cardiopul-
monary arrest secondary to suffocation. Cardiopulmonary resuscitation and surgical cricothyrotomy were per-
formed, which restored his pulse and breathing. On day 5 of hospitalization, he underwent trachectomy under
inhibitor-neutralizing therapy, and we began emicizumab on day 19 of hospitalization to prevent further bleed-
ing events. He recovered and was transferred to another hospital for rehabilitation on day 64 of hospitalization.

Conclusions:  Because tongue hematomas progress dramatically within a few days, prompt airway maintenance by trache-
otomy under appropriate hemostatic therapy must be considered. Furthermore, emicizumab induction after
primary hemostasis prevents further bleeding. We suggest that initiating emicizumab therapy is a good choice
to prevent further bleeding after critical bleeding events if the patient has not received the drug previously.

MeSH Keywords: Asphyxia  Cardiopulmonary Resuscitation » Heart Arrest « H philia A  Tracheotomy
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Are Useful for Diagnosing Hemophilia

or Inhibitor
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The optical end point coagulation analyzers can visualize the
clot reaction curve as the activated partial thromboplastin
time (APTT) and an abnormal biphasic curve of APTT wave-
form have been reported to be associated with the early detec-
tion of disseminated intravascular coagulation."? The ACL
TOP analyzer (the Instrumentation Laboratory [IL], Bedford,
Massachusetts) automatically calculates the absorbance data
furthermore to display the first and second derivative curves
(DCs) of APTT. The first and second DCs reflect the velocity
and acceleration, respectively, throughout the clotting reac-
tion.? Evaluations for the first and second DCs in APTT wave-
form are reported to be useful for detecting any coagulation
factor deficiency and coagulation inhibitor.* Katayama et al
recently reported that APTT waveform is useful for analysis
in hemostatic abnormalities in hemophilia.” The correlation
with coagulation factor VIII (FVIII) activity was the highest
in the height of second DC. The peak times of second and first
DC were significantly longer, and the heights of first and

second DC were significantly low in hemophilia with inhibi-
tor. However, ACL-TOP analyzer automatically modified the
size of APTT waveform to see large waveform, and most of
technicians and physicians cannot evaluate real size of APTT
waveform, indicating that the differential diagnosis among
hemophilia with and without inhibitor and lupus anticoagu-
lant is difficult based on APTT waveform with automodifica-
tion at a glance (Figure 1A, 2A, and 3A). The difference
among above diseases is clear in APTT waveform without
automodification (Figure 1B, 2B, and 3B). The height of both
first and second DCs were low in hemophilia and significantly
low in hemophilia with inhibitor, and only the peak of second
DC was low in lupus anticoagulant. Although IL is now
depending on previous biphasic waveform, IL should show
true height of first and second DC correctly. The height of
first and second DCs without automatic modification was
more useful for the diagnosis of hemophilia with and without
inhibitor than the biphasic waveform.
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Short Communication

Generation and Application of Rat Monoclonal Antibodies
Specific for a Human Blood Coagulation Protein:
von Willebrand Factor

Chikako Yokoyama, Saki lkeda,' Tsukasa Osaki>* Masayoshi Souri>>* and Akitada Ichinose®>

von Willebrand factor (VWF) is a glycoprotein that plays a central role in the initiation of blood coagulation.
VWEF performs two important functions: it acts as a molecular bridge between platelets and as a carrier for
coagulation factor VIII (FVII). von Willebrand disease (VWD) and acquired von Willebrand syndrome
(AVWS) are caused by the absence of and/or abnommality in VWF. The pathophysiology of VWD and AVWS
is complex and, therefore, it is difficult to diagnose them by conducting the same laboratory tests in all patients.
To develop useful monoclonal antibodies (mAbs) for the diagnosis of VWD and AVWS, rat mAbs against
human VWF were generated. Immunoblotting analysis revealed that mAbs recognized the reduced and non-
reduced VWF protein and endogenous VWF in nommal human plasma. Furthermore, we developed a highly
sensitive monoclonal antibody-based sandwich enzyme-linked immunosorbent assay technique. In conclusion,
the development of VWF-specific mAbs would be useful in the diagnosis of VWD and AVWS.

Keywords: von Willebrand factor, monoclonal antibodies, blood coagulation protein

Introduction

ON WILLEBRAND FACTOR (VWF) is a large glycoprotein
that circolates in plasma at a concentration of 5-
10pg/mL and plays a central role in the initiation of blood
coagulation."? VWF mediates platelet adhesion to the
subendothelium during vascular injury. It is synthesized as a
monomer of ~220kDa oontaining multiple domains and
secreted by endothelial cells and megakaryocytes.®-®) VWF
translation product contains 2813 amino acids that consist of
a22-amine acid signal peptide, a 741-amino acid propeptide,
and a mature subunit of 2050 amino acids” VWF is com-
posed of multiple domains; some domains contribute to di-
merization, whereas others mediate binding to varicus
proteins. The C-terminal cysteine knot domain dimerizes
VWE.®® Many interactions with VWF binding partners,
including binding to }Jlatelet GPIb and collagen, are localized
in the A domain."'® D’ and D3 domains bind coagulation
factor VII (FVIID.'" These interactions depend upen its
location, the local microenvironment, and physiological or
pathological cues.
Any deficiency and/or abnormality of VWF leads to in-
creased bleeding tendency, and this disorder was named von

Willebrand disease (VWD)."” VWD is the most common
bleeding disorder, with a prevalence in up to 1% of the
population, and caused by inherited defects in the concen-
tration, structure, or function of VWF.“3!9 Muytations in
VWF have been described that affect platelet binding, col-
lagen binding, secretion, and synthesis; however, these do
not necessarily lead to VWD. Therefore, knowing personal
and family medical history is sufficient to make a diagnosis
of VWD by laboratory testing."® In addition, acquired von
Willebrand syndrome (AVWS) is another disorder related
to diseases, such as malignancies, hypothyroidism, cardio-
vascular diseases, and cardiac replacement devices, 1617
and occurs predominantly in older patients. The mechanism
of an AVWS subtype involves the development of an anti-VWF
antibody that can induce both a loss of function and increased
clearance of VWF.'® However, the pathophysiology of VWD
and AVWS is complex, and it is difficult to diagnose them by
performing the same laboratory tests in all patients.
Therefore, the first aim of this investigation was to gen-
erate useful monoclonal antibodies (mAbs) for the diagnosis
of VWD and AVWS. In this study, we report the generation
and application of a series of three mAbs. These mAbs would
be useful in immuneblotting, enzyme-linked immunosorbent
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