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Abstract
Rationale: Acquired inhibitors of coagulation are antibodies that either inhibit the activity or increase the clearance of a clotting
factor. Acquired factor V deficiency is a rare coagulation disorder, and it can sometimes be life threatening.

Patient concerns: We describe a case of a 90-year-old Japanese male with acquired factor V deficiency. He was previously
misdiagnosed with congenital factor V deficiency when he presented with hemoptysis and a negative factor V inhibitor test result at a
different hospital 5 years earlier. Coagulopathy recurred with ecchymosis when he sustained a bruise after falling on a bush.

Diagnosis: Although the factor V inhibitor test result was negative and a mixing study suggested a deficiency pattern, we
diagnosed the patient with acquired factor V deficiency on the basis of no history of bleeding diathesis, a lack of response to multiple
fresh frozen plasma transfusion, and clinical response to corticosteroid therapy.

Interventions: Intravenousmethylprednisolone was administered at 500mg/day for 3 days, followed by oral prednisolone at 1mg/
kg/day.

Outcomes: Coagulation test results improved and symptoms resolved 2 weeks after corticosteroid administration.

Lessons:This case report suggests that clearance-facilitating antibodies exist without the presence of neutralizing inhibitors. When
patients present with coagulation factor V deficiency in the absence of coagulation inhibitors, acquired factor V deficiency should also
be considered.

Abbreviations: aPTT = thromboplastin time, FFP = fresh frozen plasma, PIVKA-II = protein induced by vitamin K absence or
antagonist II, PT = prothrombin time.
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1. Introduction

Acquired factor V deficiency is a rare hemostatic disorder caused
by the presence of coagulation factor inhibitors, and it can
sometimes be life threatening. The estimated incidence of
acquired factor V deficiency is approximately 1/million individ-
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uals/year.[1] In 2018, the Japanese Ministry of Health, Labor and
Welfare designated autoimmune acquired factor V deficiency as
an intractable disease. The most common acquired coagulation
factor inhibitors are factor VIII inhibitors, which are mostly
found in patients with acquired hemophilia. The incidence of
acquired factor V deficiency caused by coagulation factor
inhibitors is rare in Japan.[2,3] Patient characteristics that are
reportedly associated with the presence of factor V inhibitors are
variable and include prior history of surgery, use of antibiotics,
exposure to bovine protein, infections, malignancies, autoim-
mune diseases, and transfusion.[3] Furthermore, approximately
20% of patients with acquired factor V inhibitors are idiopath-
ic.[3] In this report, we present the case of a patient with acquired
factor V deficiency who was previously misdiagnosed with
congenital factor V deficiency because of a negative factor V
inhibitor test result. We diagnosed the patient with acquired
factor V deficiency based on his past medical history, a lack of
response to multiple units of fresh frozen plasma (FFP)
transfusion, and successful treatment with corticosteroid therapy.
Similar cases have previously been reported for acquired factor V
deficiency without factor V inhibitor test result.[4–6]
2. Case report

A 90-year-old Japanese male with a history of pulmonary
tuberculosis presented with left flank pain and bruising after a fall
that persisted for 5 days. He had no prior history of abnormal
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Figure 2. Computed tomography of the abdomen revealed left firmness and
intramuscular hematoma (arrow head). Extravasation was not observed using a
contrast agent.
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bleeding or recent surgery and no family history of bleeding
diathesis. However, he had visited another hospital 5 years prior
due to hemoptysis, where he was diagnosed with congenital
factor V deficiency. His hemoptysis could be spontaneously
healed without medication and transfusion. He denied having
any other significant past medical history other than obsolete
pulmonary tuberculosis. He was not taking any nutritional
supplement or medication. A physical examination on admission
revealed that he was afebrile and hemodynamically stable. He
showed left flank firmness with a large ecchymosis (Fig. 1).
Laboratory analysis revealed a hemoglobin level of 12.3g/dL and
platelet count of 296,000/mL. Complete blood count, electrolyte
and creatinine levels, and liver function test results were normal.
Prothrombin time (PT) was prolonged at 40.4 s (reference value,
10.0–13.0s), and activated partial thromboplastin time (aPTT)
was prolonged at 287.7s (reference value, 23.0–36.0s). Addi-
tional coagulation tests included those for fibrinogen (828mg/dL;
reference value, 200–400mg/mL), fibrin/fibrinogen degradation
products (6.9mg/mL; reference value,<5mg/mL), D-dimer (2.8m
g/mL; reference value, <5mg/mL), and protein induced by
vitamin K absence or antagonist II (PIVKA-II) (12mAU/mL;
reference value, 0–40mAU/mL). The hepaplastin test and
thrombotest were not used and test results for lupus anticoagu-
lant and anticardiolipin antibodies were negative. The activities
of factors II and X were 87% and 80%, respectively, whereas the
activity of factor V was <1.0%. Moreover, test results for factor
V inhibitors were negative in the Bethesda assay. Computed
tomography of the abdomen revealed left intramuscular
hematoma, and no extravasation was observed using a contrast
agent (Fig. 2). A mixing study was conducted using plasma
samples from the patient and a healthy volunteer. The aPTT
curves were convex and downward, and both of the initial and 2
hour post-incubation at 37°C curves suggested a deficiency
pattern (Fig. 3).
Following hospitalization, the patient was administered intra-

venous vitaminKat30mg/day for thefirst 2daysbecause the result
for PIVKA-II was uncertain. He was then administered FFP at 15
mL/kg/day for the next 5 days.However, the coagulation test value
did not normalize. Subsequently, platelet concentrates were
administered at 10units/day for 3 days given the presence of
coagulation factor V in platelets.[7] Multiple units of transfusion
were ineffective in treating his coagulopathy (Fig. 4); however, this
Figure 1. An abdominal examination revealed left flank firmness with large
ecchymosis.
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lackof response tomultiple transfusions is consistentwithacquired
coagulation deficiency but not with congenital coagulation
deficiency. Although test results for factor V inhibitors were
negative and amixing study demonstrated a deficiency pattern, the
patient was clinically diagnosed with acquired factor V deficiency.
As a result of this, intravenous methylprednisolone was adminis-
tered at 500mg/day for 3 days, followed by oral prednisolone at 1
mg/kg/day. Coagulation test results improved and symptoms
resolved 2 weeks after corticosteroid administration (Fig. 4). The
patient was discharged from the hospital at day 15. He has been
followed up as an outpatient and has shown no recurrence of
coagulopathy for 1 year.

3. Discussion

Although the precise mechanisms underlying the development of
coagulation inhibition remain unclear, previous studies on
Figure 3. Mixing study. Plasma samples from the patient and a healthy
volunteer were mixed at the indicated ratio. The aPTT was measured 2hours
after the incubation of samples at 37°C. aPTT was prolonged, and the curve
was downward and convex, suggesting deficiency pattern. aPTT= thrombo-
plastin time.



Figure 4. Clinical course of the patient with acquired factor V deficiency. aPTT = thromboplastin time, PT=prothrombin time.
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acquired factor V deficiency have suggested 3 distinct mecha-
nisms, namely, spontaneous autoantibodies, antibodies cross-
reacting with anti-bovine factor V, and alloantibodies.[8] Factor
V inhibitors are most often associated with surgical procedures in
which topical bovine thrombin is used.[4] In this case, the patient’s
medical history and clinical examination did not indicate the
presence of an autoimmune disease or exposure to bovine
thrombin.
In addition, it is known that the clearance-facilitating

antibodies, and not neutralizing antibodies, to coagulation
factors account for acquired factor V deficiency in certain
cases.[4,5] Test results for factor V inhibitors may be negative if a
patient has clearance-facilitating antibodies. Various studies
have reported that the detection of certain antibodies to factor V
may require prolonged incubation periods of mixing studies and
that this time dependence of factor V inhibitors appears to be
most clinically significant at low titers.[4] A similar, but more
pronounced, effect has been observed with factor VIII
inhibitors, which has led to the recommendation that mixing
studies should be conducted using a 2-hour incubation period.[9]

Conversely, inhibitors of factors other than factors V and VIII
do not appear to exhibit such time dependence.[4] In this case,
we could not indicate factor V inhibitors with a 2-hour
incubation period of mixing studies. It is known that
coagulation factor V is present in plasma (80%) and platelets
(20%).[7] Different antibodies to factor V differ in their ability to
access factor V stored in platelets and to recognize the C2
domain of the light chain of factor V.[10,11] At low titers, certain
low-affinity or low-avidity antibodies may take longer to
interact with factor V.[12] Based on these considerations, there is
a possibility that clearance-facilitating antibodies exist in the
absence of neutralizing inhibitors. In this case, the absence of a
family history of bleeding diathesis and a medical history of
bleeding tendency, the ineffectiveness of FFP transfusion, and
the clinical response to corticosteroids supported the diagnosis
3

of acquired factor V deficiency. When patients present with
coagulation factor V deficiency in the absence of coagulation
inhibitors, acquired factor V deficiency should also be
considered.
4. Conclusion

This study presents the case of a symptomatic Japanese patient
diagnosed with acquired factor V deficiency in the absence of
neutralizing factor V inhibitors. It is important to accurately
assess the etiology of coagulation factor V deficiency using
laboratory analysis involving a mixing study and whether it is
congenital or acquired to be able to select an appropriate
treatment.
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