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Abstract: Acquired anti-Factor V deficiency caused by inhibitor production is a rare coagulation
disorder. Although this is a well known entity in the literature, choice of optimal treatment for an
individual patient is difficult, given that no standard therapeutic measures are available because
of rare incidence and various underlying diseases occurring in the elderly. An 88 year-old man
treated for Hashimoto’s disease was found to exhibit prolongation of both prothrombin time and
activated partial thromboplastin time. Detailed study of coagulation factors revealed a deficiency
of Factor V. Our patient’s coagulation disorder resolved in two weeks with intravenous administration of prednisolone 20 mg/day. Clinical features of autoimmune disease-related Factor V
deficiency are discussed, along with eight previously reported cases over the past 20 years.
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Introduction
Acquired Factor V deficiency, which usually arises as a result of inhibitor production,
was described a long time ago and is a well recognized condition.1,2 However, its incidence is very low compared with that of acquired Factor VIII deficiency. The clinical
symptoms of acquired Factor V deficiency are quite variable because they range
from asymptomatic to severe hemorrhagic diathesis.1,2 This means that physicians are
often puzzled when they see patients who lack a tendency towards hemorrhage yet
simultaneously exhibit prolongation of both prothrombin time and activated partial
thromboplastin time. Acquired Factor V deficiency generally occurs in the context of
topical use of bovine thrombin, malignancies, pregnancy, antibiotic use, and autoimmune disease. However, the association with autoimmune disease appears to be less
frequent. In addition, the relevance of anti-Factor V inhibitor to other autoimmune
antibodies remains unclear.2 We report here an elderly man with Hashimoto’s disease
who was incidentally diagnosed with asymptomatic Factor V deficiency. We also
summarize the previously reported cases of Factor V deficiency that are associated
with autoimmune diseases.
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Between 2009 and 2010, our patient, an 88-year-old man, was treated for Hashimoto’s
disease and frequent premature ventricular contractions using levothyroxine sodium
hydrate 75 µg/day and mexiletine hydrochloride 150 mg/day. During this period, his cardiac function was stable. The patient had been diagnosed with Hashimoto’s thyroiditis
in August 2009 due to a high level of thyroid-stimulating hormone (127 µIU/mL), low
free T4 (0.1 ng/dL), and low free T3 (,0.3 pg/mL) levels. This profile was accompanied
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by high antithyroglobulin a ntibody (3840 U/mL) and
antithyroid peroxidase antibody (191 U/mL) levels. Tests
for other autoimmune disease-related antibodies, such as
antinuclear antibody and anti-SSA and anti-SSB antibodies,
were negative. At the time when Hashimoto’s disease was
diagnosed, the patient’s coagulation data were normal. In
July 2010, the patient had been admitted to hospital with
a diagnosis of aspiration pneumonia. In the several weeks
prior to his admission, he did not have any other infections or
medication use. On admission, he was free from hemorrhagic
diathesis, but exhibited microscopic hematuria. However,
his coagulation data were abnormal, ie, prothrombin time
13.6% (reference range 72%–116%), International Normalized Ratio (INR) 4.21 (0.84–1.14), and activated partial
thromboplastin time 102 (25.2–40.0) sec. His prothrombin
time and activated partial thromboplastin time values were
not corrected by treatment with fresh frozen plasma. Further
detailed analysis of the coagulation factors revealed the following data: Factor II 49% (62%–127%), Factor V ,1%
(50%–150%), Factor VII 100% (65%–135%), Factor VIII
60% (50%–150%), Factor IV 67% (60%–140%), Factor X
67% (56%–138%), Factor XI 45% (65%–135%), Factor
XII 51% (50%–150%), Factor XIII 125% (.70%), and von
Willebrand factor 190% (50%–150%). This indicated that
Factor V was strongly deficient, in association with slightly
reduced Factor II and Factor XI activity. An enzyme-linked
immunosorbent assay then revealed the presence of an IgGtype Factor V inhibitor (4.3 Bethesda units/mL). The patient
was negative for lupus anticoagulant and anticardiolipin/
antiCL-beta2GP1 antibodies. The other laboratory data were
as follows: fibrinogen 415 (normal range 146–380) mg/dL,
fibrin degradation products 11.4 (,5) µg/mL, antithrombin III 86% (80%–125%), thrombin-antithrombin III 3.8
(,3.2) ng/mL, and alpha2-plasmin inhibitor-plasmin
complex 2.2 (,0.8) µg/mL. The patient responded rapidly
to intravenous administration of prednisolone 20 mg/day,
and obtained normal prothrombin time and activated partial
thromboplastin time values within two weeks.

Discussion
A literature survey revealed just eight autoimmune diseaserelated cases with acquired Factor V deficiency over the
past 20 years3–10 (Table 1). Analysis of these cases along
with our own revealed that seven of the nine cases were
males. The median age was 74 (range 59–88) years. Six
had notable bleeding symptoms but the remaining three
(including our case) had no or only mild symptoms. The
degree to which Factor V levels had dropped ranged widely
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from ,1% to 11%. The IgG-type Factor V inhibitor levels
ranged from 3 to 85 Bethesda units/mL. In terms of underlying disease, four had Hashimoto’s disease, two had rheumatoid arthritis, and there was one case each of Sjogren’s
syndrome, cold agglutinin disease, and dermatomyositis.
However, four cases were also associated with malignancies.
Thus, it remains unclear whether acquired Factor V deficiency associated with autoimmune disease is truly a distinct entity. Although the reason for higher association with
Hashimoto’s thyroiditis remains unknown, this fact may
indicate that possible triggers exist related to the thyroiditis
that induce inhibition of Factor V. In addition, the reason
why Factor V deficiency in our case was noted together with
reduced Factor II and Factor XI activity remains unknown.
In the past, acquired Factor V deficiency in association with
reduced Factor II and Factor X activity has been mentioned
in two cases. These cases had no clearly defined underlying
disease and responded well to prednisolone treatment.11
The clinical features of acquired Factor V deficiency vary
from asymptomatic to severe hemorrhagic tendency, as seen
in Table 1. Regarding the reasons for a wide range of symptoms, the most important determinants are said to be the specific characteristics of the antibody, ie, antibody titer, whether
or not the antibody has access to platelet Factor V, and the
Factor V epitope recognized by the antibody.12 It has been
reported that inhibitory anti-FV antibodies frequently bind
to a common region within the C2 domain.13 Unfortunately,
we could not further characterize the domain to which the
inhibitor in our case was exactly directed. It is known that
Factor V is distributed between two pools in humans, ie, 80%
circulates in plasma and 20% is stored in platelets. Thus, the
role of platelet Factor V is underscored in cases of acquired
Factor V deficiency, where platelets become crucial players
and may be responsible for variable phenotypic expression of
the disease. Platelet Factor V is released on platelet activation
after dissociation of multimerin at the bleeding site and acts
to prevent hemorrhages.14
In terms of treatment and outcome, in three of the five
cases where steroids, with or without additional therapy,
were given for the coagulation abnormality, the inhibitors
disappeared in less than two weeks. In total, five cases
recovered without complications, but two had cerebral
infarction/hemorrhages and two died. These observations
suggest that the early introduction of corticosteroids may be
useful for cases of acquired Factor V deficiency in association with autoimmune disease. The poor response to fresh
frozen plasma in these cases was due to its low concentration
of Factor V, which could be easily inactivated by circulating
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71/F

77/F

59/M

88/M

1

2
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4

5
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7

8

9
,1%/4.3 BU,
IgG

0.09 U/mL
na, na
0.02 U/mL
85 BU, na
6%/8.9 BU
na
6%/3.0 BU
IgG

11%/na
IgG

6%/positive
na
,1%/12 BU
IgG
,3%/na
IgG

Factor V activity/
inhibitor, Ig-type

Hashimoto’s disease

Diverticulitis/
Hashimoto thyroiditis
Dermatomyositis, ITP/
gastric smooth muscle sarcoma
Hashimoto’s disease, PBC,
MN/eosinophilia

Hashimoto’s disease, bullous
pemphigoid/prostatic
carcinoma
Cold agglutinin disease

Sjögren syndrome/
gastric carcinoma

RA/double carcinoma

RA

Autoimmune disease/
other associations

Nasal bleeding
petechiae
Subdural and
retroperitoneal
hemorrhage
Microscopic hematuria

Subdural hematoma

Cerebral hemorrhage

Oral cavity bleeding

No abnormal bleeding

No abnormal bleeding

Hematuria

Hemorrhagic
symptoms

PSL

mPSL, FFP, PC

FFP/PE/ PSL/IVIG/
AZP
mPSL, PSL FFP, PC

FFP

Cs

none

PSL
AZP
none

Treatment for
abnormal coagulation

Recovered
(,2 weeks)

Recovered
(,2 weeks)
Recovered
(,2 weeks)a

Recovered (2 years)

Died

No recovery
(.8 months), died
Recovered
(2.5 months)
Spontaneously recovered
(.one year) multiple cerebral
infarctions
No recovery (na)
died of cerebral hemorrhage

Outcome
(duration of inhibitor)

Present case

Takahashi et al10

Takaku et al9

van Spronsen
et al7
Schleinitz et al8

Suehisa et al6

Koyama et al5

Takamatsu et al4

Heuline et al3

Reference

Note: aRecurrence of Factor V inhibitor documented.
Abbreviations: BU, Bethesda units/mL; na, not available; RA, rheumatoid arthritis; ITP, idiopathic thrombocytopenic purpura; PBC, primary biliary cirrhosis; MN, membrane nephropathy; C, corticosteroids; mPS, methylprednisolone;
PSL, prednisolone; AZP, azathioprine; PE, plasma exchange; PC, platelet concentrates; FFP, fresh frozen plasma; IVIG, intravenous immunoglobulin.

Age (years)/gender
(M, F)

Case

Table 1 Review of published cases of acquired Factor V inhibitor in patients with autoimmune diseases
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inhibitors.2 In cases with severe bleeding, platelet transfusion/
plasma exchange or intravenous immunoglobulin and chemotherapy were used as recommended2 (Table 1).
Considering the prompt response to prednisolone in three
of the cases, it seems that the inhibitor against Factor V in
these autoimmune cases may have been induced incidentally by unknown trigger(s), unassociated with persistent
autoimmune mechanism-related antibody production.
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