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1 |  INTRODUCTION

A 68-year-old woman treated with dabigatran for chronic 
atrial fibrillation presented with hematomas and hematu-
ria. Given the alteration of coagulation tests, not corrected 
by plasma-mixing study, decreased activity of factor V con-
firmed acquired factor V inhibitor. She was successfully 
treated with activated prothrombin complex concentrate, ste-
roids, and cyclophosphamide.

Acquired coagulation factor V (FV) inhibitors represent a 
rare form of coagulation factor inhibitors, with an estimated 
incidence of 0.09-0.29 for 1 million persons per year.1,2 
However, given the extremely variable clinical presentation, 
ranging from asymptomatic coagulation abnormalities to 

potentially life-threatening bleeding, a substantial proportion 
of asymptomatic patients are likely to remain undiagnosed.2

FV is a part of the common coagulation pathway. It acts as 
a cofactor, binding the activated factor X (FXa) to the plate-
let surface, and subsequently accelerating the prothrombin 
conversion. Factor V inhibitors are polyclonal IgG antibodies 
that interfere with the binding of activated platelets, through 
its light chain C2 domain. By blocking the C2 domain the 
inhibitors interfere with the common pathway, leading to 
prolongation of both prothrombin time (PT) and activated 
partial thromboplastin time (aPTT).3,4 The possible causes of 
acquired factor V inhibitors (AFVI) are as follows: (a) expo-
sure to bovine proteins, (b) infections, (c) medications (espe-
cially antibiotics), (d) association to other medical conditions 
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(autoimmune disorders, cancer), and (e) surgical procedures. 
In up to 30% of cases, AFVI is idiopathic.1,3,5,6 Spontaneous 
autoantibodies, alloantibodies, and cross-reacting anti-bo-
vine factor V antibodies have been hypothesized as possible 
mechanisms of inhibitor development. However, the actual 
mechanisms remains unknown.5

Dabigatran etexilate methanesulfonate (DEM) is a novel 
oral anticoagulant that suppresses fibrin formation through 
direct and selective inhibition of thrombin activity, with an-
ticoagulant and antithrombotic effects. It is generally used in 
primary prevention of venous thromboembolic events and to 
reduce the risk of stroke and systemic embolism in patients 
with nonvalvular atrial fibrillation.

Here, we describe a case of a patient that developed AFVI 
with diffuse hematomas, hematuria, and severe anemia fol-
lowing treatment with dabigatran. The patient was success-
fully treated with activated coagulant complex bypassing 
agents, steroids, and cyclophosphamide therapy. To the best 
of our knowledge, this is the second case report describing 
AFVI after DEM therapy.

2 |  CASE REPORT

A 68-year-old woman presented in October 2018 to the 
emergency department with a one-month history of diffuse 
hematomas and two-week history of intense hematuria. Her 
medical history included type 2 diabetes mellitus, hyperten-
sion treated with oral pharmacological therapy, and chronic 
atrial fibrillation. The patient has been treated with novel oral 
anticoagulant (NOAC) DEM at 220 mg/day, in prophylaxis. 
Two months prior to emergency department admission the 
first signs of subcutaneous hematomas appeared. Six weeks 
later, after hematuria onset, dabigatran was switched to low 
molecular weight heparin (LMWH), without major clinical 
improvement.

The patient presented with diffuse hematomas, especially 
in the lower extremities (Figure  1), and intense hematuria. 
She was conscious and oriented with normal vital signs, ex-
cept for rhythmic tachycardia (pulse of 115/min), with no 
abnormal neurological or other findings. The results of emer-
gency laboratory tests revealed the presence of severe anemia 
(Hb 4.1 g/dL, reference value (r.v.) 11.7-16 g/dL), together 
with important prolongation of both international normalized 
ratio (INR; 6.48, r.v. 0.8-1.2) and aPTT (>180 s, r.v. 24-36 s), 
while the platelet count, LDH, and D-dimer levels were all 
in normal range (Table  1). The patient was hospitalized, 
and supportive therapy with red blood cell transfusion and 
fresh-frozen plasma (FFP), together with intravenous (iv) vi-
tamin K administration, was immediately started.

Due to a lack of clinical response and coagulopathy cor-
rection with supportive therapy, a plasma-mixing study for 
both PT and aPTT was performed, demonstrating the absence 

of correction after 2 hours of incubation. The screening for 
autoimmune disorders, tumor markers, and antiphospholipid 
syndrome tested all negative (Table 1). On the other hand, 
the measurement of the coagulation factor profile revealed 
severely decreased factor V activity (0.1%, r.v. 60%-140%), 
with the remaining coagulation factors within normal range 
(Table 2). The modified Bethesda method revealed the pres-
ence of factor V inhibitors (1.94 Bethesda U/ml).

Acquired factor V inhibitor (AFVI) was diagnosed and 
likely caused by dabigatran therapy. The patient's clinical 
course after admission is shown in Figure 2. Considering the 
clinical presentation, the patient was treated for both bleeding 
control and inhibitor eradication. Regardless of supportive 
therapy, the patient remained anemic and transfusion-depen-
dent, with persistent alteration of both PT and aPTT, while 
the platelet count remained within normal range. Therefore, 
treatment with activated prothrombin complex concentrates 
(APCC) bypassing agent was started (70 UI/kg, twice a day), 
in order to overlap the FV deficit in the common coagula-
tion pathway. As for the inhibitor eradication, corticosteroid 
therapy with methylprednisolone 1 mg/kg daily and immu-
nosuppressive therapy with cyclophosphamide 2 mg/kg daily 
were initiated. Approximately two days later, the bleeding 
symptoms and the results of coagulation tests started improv-
ing, and the patient was no longer transfusion-dependent. 
Following the resolution of bleeding symptoms and anemia, 
associated with a relevant increase in FV activity (16.6%) and 
the disappearance of FV inhibitors, APCC was first reduced 
and eventually stopped. In November 2018, the patient was 
discharged, on steroid therapy with the same dosage, while 
cyclophosphamide was reduced to 1 mg/kg daily.

Unfortunately, approximately two weeks later, the patient 
presented once again to the emergency department, accusing 
malaise, asthenia, and skin pallor, with no signs of bleed-
ing. The results of emergency laboratory tests revealed high 
N-terminal pro-brain natriuretic peptide (NT-proBNP) lev-
els, while coagulation tests and complete blood count (CBC) 
were within range. Anti-factor V inhibitors were negative. 

F I G U R E  1  Clinical manifestation of bleeding symptoms (lower 
extremity subcutaneous hematoma) in a patient with acquired factor V 
inhibitors
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Electrocardiogram revealed an episode of atrial fibrillation. 
Therefore, the patient was successfully treated with digoxin 
and received prophylaxis with clopidogrel and acetylsalicylic 
acid. Given the high risk of ischemic stroke and possible 
recurrence of factor V inhibitor during continuative use of 
other NOACs (apixaban, rivaroxaban, edoxaban), after a car-
diologic consult as part of conclusive stroke prevention, the 
patient underwent percutaneous left atrial appendage closure. 
The patient was subsequently monitored until the beginning 

of December 2018, when she was finally discharged. During 
this period, the patient continued steroid and immunosup-
pressive therapy. The follow-up visits confirmed complete 
normalization of both the results of coagulation tests and 
factor V levels, with negative FV inhibitors. Therefore, prior 
to dose tapering, first the steroid therapy and later the cyclo-
phosphamide were stopped, with no inhibitor recurrence. The 
patient is currently doing well, without other hemorrhagic 
manifestations.

Complete Blood Count

WBC 9320/µL

RBC 1.49 x 106/µL ↓ (3.7-5.1)a 

Hb 4.1 g/dL ↓ (11.7-16)a 

Ht 13.2% ↓ (36-48)

MCV 89 ƒL

MCH 27.8 pg

Plt 237 x 103

Coagulation

PT 71.3 sec ↑ 
(11-13)a 

PT activity 11% ↓ (70-130)a 

PT-INR 6.48 ↑ (0.8-1.2)a 

aPTT >180 sec ↑ 
(28-40)a 

Fbg 589 mg/dL ↑ 
(170-450

AT III 145% ↑ (75-125)

D-dimer 405 µg/mL ↑ 
(0-250)

Biochemistry

AST 32 U/L

ALT 20 U/L

LDH 185 U/L

γ-GTP 18 U/L

T-Bil 0.54 mg/dL

Cr 0.94 mg/dL

Immuno-serological findings

Antinuclear Ab negative

Anticardiolipin Ab negative

Anti-CLβ2GP1 Ab negative

Lupus AC negative

Tumor markers

CEA 0.3 ng/mL

CA 15-3 5 U/mL

CA 125 6 U/mL

Note: Altered parameters are in bold; ↑ and ↓ indicate values higher and lower than normal ranges, 
respectively. Normal ranges are shown in parentheses.
aAltered values. 

T A B L E  1  Laboratory findings of the 
emergency laboratory tests
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3 |  DISCUSSION

AFVI represents an extremely rare bleeding disorder. The 
etiopathogenesis of the disease remains unknown. The main 
historical cause of AFVI was the development of iatrogenic 
alloantibody after exposure to bovine thrombin, used dur-
ing surgical procedures.7 Retrospective data were collected 
from several reviews on AFVI cases described in literature 
without the history of bovine thrombin exposure. The most 
common associated factors were drugs, especially antibiotics 
(β-lactams, aminoglycosides, quinolones, etc), but there were 

also anecdotal cases in course of warfarin and amiodarone 
therapy. Other described causes were surgical procedures, in-
fections, malignancies, and autoimmune disease, with around 
20%-30% of cases remaining idiopathic.1,5,6 However, given 
the common presence of the above-mentioned conditions and 
medications in the general population, alone or in associa-
tion, it is difficult to prove the relationship with the inhibitor 
onset. One other AFVI case during DEM therapy was previ-
ously described, with the presentation of only mild bleeding 
manifestation (subcutaneous ecchymoses) and the patient 
was treated with steroids.8 In our case, the patient developed 
diffuse hematomas, hematuria, and consequential severe ane-
mia, successfully treated with bypassing agents.

Unlike with other coagulation inhibitors, the level of FV 
does not correlate with the degree of hemorrhagic manifesta-
tion, ranging from asymptomatic carriers to fatal outcomes, in 
14%-31% of cases.6 Therefore, a substantial number of patients 
without bleeding symptoms are unaware of the condition, thus 
the actual incidence of the coagulopathy is probably much 
higher.2 In symptomatic patients, simultaneous multiple bleed-
ing sites were involved in about one-third of patients. The most 
common bleeding presentation included mucous membranes 
(ie, gastrointestinal, genitourinary, and upper airway tracts), 
with hematuria being one of the most frequent clinical mani-
festations. Other sites like subcutaneous hematomas, bleeding 
after surgical procedures, retroperitoneal, and intracranial hem-
orrhages were present less frequently, with cerebral hemorrhage 

T A B L E  2  Dosage of coagulation factors

Coagulation factor assay

Factor II 70.5%

Factor V 0.1% (60-140)a 

Factor VII 61.5%

Factor VIII 138.1%

Factor IX 153.8%

Factor X 76.4%

Factor XI 91.1%

Factor XII 76.3%

Note: Altered parameter is in bold; ↓ indicates values lower than normal range; 
normal range is shown in parentheses.
aAltered value. 

F I G U R E  2  Clinical course and laboratory features of the patient with acquired factor V inhibitor. (PT—prothrombin time; aPTT—activated 
partial thromboplastin time; FV—factor V; RBC—red blood cell transfusion; APCC—activated prothrombin complex concentrates; AF—atrial 
fibrillation; BNP—N-terminal pro-brain natriuretic peptide; LAA—left atrial appendage)
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having the highest mortality rate.1,5,6 In our case, the subcuta-
neous hematomas appeared first and were later accompanied 
by hematuria, without improvement of clinical and coagulation 
status, even after dabigatran suspension.

Given the rarity of AFVI and extremely limited evidence, 
supported only by case reports, symptomatic patients pose a 
remarkable challenge for prompt diagnosis and treatment. A 
diagnostic algorithm was proposed for patients with bleeding 
and prolonged PT/aPTT by Cadamuro et al, after performing 
a plasma-mixing test. In the absence of PT/aPTT correction, 
with fibrinogen and thrombin time (TT) in the normal range, 
the differential diagnosis excludes all coagulation inhibitors 
except for FX and FV inhibitor. The diagnosis is confirmed 
with coagulation factor measurement and modified Bethesda 
method, but the appropriate treatment can be initiated even 
before.9

The treatment of AFVI is indicated only for patients with 
hemorrhagic manifestations and consists of two phases: 
bleeding control and eradication of FV inhibitors. Bleeding 
control and its timing in symptomatic patients is of extreme 
importance, given the high risk of fatal outcome. A number 
of treatment options (ie, fresh-frozen plasma, platelet transfu-
sions, bypassing agents like activated prothrombin complex 
concentrates, and recombinant activated factor VII (rFVIIa) 
have been used to achieve hemostasis with inconsistent suc-
cess.1,5,6 In this case, after the diagnostic follow-up, during 
which the patient was treated with FFP and vitamin K with-
out major success, the patient was started on bypassing agent, 
given the normal platelet count and blockage of prothrombin 
complex by the FV inhibitor. The choice between APCC and 
rFVIIa was based on current hospital availability.

Different treatment approaches for inhibitor eradication 
have been reported. Immunosuppression with steroids has 
high success rates, alone or in combination with cyclophos-
phamide, cyclosporine, or azathioprine. Anti-CD20 mono-
clonal antibody rituximab is also an option as second-line 
treatment. Intravenous immunoglobulin and therapeutic 
plasma exchange may also be used as adjunct or alternative 
treatments.1,5,6 Given the patient's conditions and severe 
bleeding associated with anemia, a multimodality approach 
was started. The patient was started on combination therapy 
with steroids and cyclophosphamide, together with APCC for 
bleeding control. After a couple of days, both the clinical and 
the coagulation status improved significantly.

Atrial fibrillation represents the most common arrhythmia 
and accounts for approximately 20% of stroke cases, with a 
5-fold increased risk of stroke.10 Prevention of thromboem-
bolic complications represents the cornerstone of atrial fibril-
lation treatment and is based on oral anticoagulation therapy. 
With the development of NOACs, like dabigatran, rivarox-
aban, apixaban, and edoxaban, direct thrombin, or factor X 
inhibitors, the use of vitamin K antagonists is in decline.11,12 
However, over the last decade, percutaneous closure of left 

atrial appendage closure (LAAC) proved effective in re-
ducing thromboembolic complications in patients with oral 
treatment contraindications.13,14 The 5-year outcome of both 
the PREVAIL and PROTECT prospective randomized trials 
demonstrated that LAAC provided comparable stroke reduc-
tion compared to warfarin, with an additional reduction in 
major bleeding, in particularly hemorrhagic stroke.15 There 
is an ongoing prospective randomized trial comparing LAAC 
vs NOACs [NCT02426944].

Although no cases describing AFVI development follow-
ing direct FX inhibitor oral therapy were published so far, 
the possibility of inhibitor recurrence could not be excluded. 
Our patient after suspending dabigatran was off-therapy for 
one month, until November 2018, when she had the latest 
episode of atrial fibrillation. Given the prospect of lifelong 
therapy with other NOACs as stroke prevention, after car-
diologic consultation, percutaneous LAAC was performed, 
due to a comparably low risk of future thromboembolic 
complications.

4 |  CONCLUSIONS

Acquired factor V inhibitor represents a rare condition, de-
scribed only as case reports and in retrospective reviews. 
There is limited knowledge in the diagnosis, management, 
and treatment, with conflicting experiences. To the best of 
our knowledge, this is the second case report of AFVI caused 
by dabigatran treatment. However, unlike the first case, it 
was characterized by important bleeding manifestation and 
successfully treated with bypassing agents. We believe that 
the diagnosis can be achieved relatively quickly, using the 
appropriate algorithm. Furthermore, based on our experi-
ence, the use of activated bypassing agents in bleeding con-
trol could be of aid and improve the survival in symptomatic 
patients. Lastly, the choice of prophylaxis in patients with 
atrial fibrillation can be made among other NOACs or per-
cutaneous LAAC, given their high efficacy in preventing 
thromboembolism, although inhibitor recurrence cannot be 
excluded without further data.
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