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Abstract: Liver cirrhosis is commonly associated with coagulopathies, typically demonstrated by
elevated prothrombin time, international normalized ratio, and partial thromboplastin time. In
the setting of bleeding related to coagulopathies, oftentimes physicians try to reverse coagulopathy
through a variety of methods including the use of vitamin K and fresh frozen plasma. Rarely, attempts
at reversing coagulopathy are unsuccessful due to severe disease or factor inhibitors. The treatment of
acquired factor V inhibitors is primarily performed through immunosuppression and supportive care
for the initial bleeding episode. Early detection and treatment of factor V inhibition is challenging in
a setting of underlying cirrhosis-related coagulopathy.
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1. Introduction

Acquired Factor V inhibition is a rare, but potentially life-threatening autoimmune
condition where antibodies acting against the clotting protein factor V can cause a bleeding
diathesis that is refractory to supportive care [1]. Hemorrhagic symptoms for acquired
factor inhibition are like those of cirrhosis-related coagulopathy, so missing or delaying the
diagnosis is a life-threatening concern [2].

Most cases of acquired factor V inhibition are described after exposure to fibrin glues
or bovine thrombin preparations that contain bovine factor V [3]. For patients that do
not have such exposures, there have been case reports of acquired factor V inhibition in
patients with autoimmune disease, underlying malignancy, or postpartum state [3]. In
some cases, the etiology is found to be drug-induced, with medications such as Rifaximin,
direct thrombin inhibitors, and beta-lactam antibiotics [4,5].

Herein we describe a case of refractory coagulopathy in the setting of cirrhosis due to
acquired factor V inhibition.

2. Case Presentation

An 83-year-old male with the past medical history of non-alcoholic steatohepatitis,
alcoholic liver cirrhosis, chronic kidney disease, type 2 diabetes, coronary artery disease
and heart failure presented to the emergency department after a fall at home. The patient
was also complaining of mild abdominal pain with distention and melena for one week.

Laboratory work-up and vitals in the emergency department were remarkable for
hemoglobin of 4.2 g/dL, international normalized ratio (INR) of 5, and platelet count of 89
K/cm2. Fibrinogen levels were ordered and within normal limits at 336 mg/dL. Computed
tomography (CT) of the abdomen and pelvis demonstrated a large amount of ascites and
liver cirrhosis. The patient was started on high dose IV proton pump inhibitors, octreotide,
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ceftriaxone, 15 mg of IV Vitamin K and received 2 units of packed red blood cells with
2 units of fresh frozen plasma (FFP). The patient was restarted on home lactulose and
rifaximin to prevent hepatic encephalopathy. Gastroenterology was consulted and the
patient was admitted to the floor. Hematology was also consulted considering the patient’s
pancytopenia and coagulopathy.

The patient underwent an upper endoscopy and was found to have portal hyperten-
sive gastropathy, hiatal hernia, gastric antral deformity with adherent clot and active oozing
throughout the antrum of the stomach as well as the first and second portions of the duode-
num. The patient received argon plasma coagulation, but there was no identifiable lesion
for the active oozing that was discovered. INR was redrawn after multiple doses of vitamin
K and fresh frozen plasma, which demonstrated minimal improvement. The patient began
to have hematochezia, requiring multiple blood transfusions after endoscopy; so, a nuclear
bleeding scan was performed and demonstrated active bleeding in the descending colon,
as well as retained blood in the stomach and duodenum.

In the setting of numerous areas of gastrointestinal bleeds and coagulopathy refractory
to multiple reversal agents, blood mixing studies were ordered. The partial thromboplastin
time (PTT) and prothrombin time (PT) mixing studies revealed an inhibitor, which resulted
in additional testing including factor 2, factor 5 and factor 10. Fibrinogen was normal
which helped to exclude disseminated intravascular coagulation (DIC). Factors 2 and
10 were normal. Factor 5 was undetectable, which raised the suspicion for acquired
factor V inhibition. Prednisone was started at the dose of 1 mg/kg to suppress factor V
autoantibodies, but the patient continued to have coagulopathy and subsequent bleeding.
The patient and his family eventually agreed to hospice, and he expired.

3. Discussion

Liver disease and specifically cirrhosis have unique hemostatic abnormalities, as the
disease process is both pro-thrombotic and anticoagulant [6]. The liver plays a key role
in both synthesis and post-translational modification of many proteins, so in a diseased
state patients are at risk of bleeding and clotting due to abnormalities in protein structure
and formation [7]. Thrombocytopenia from splenic sequestration and decreased hepatic
synthesis of thrombopoietin leads to an increased likelihood of bleeding, just disruption
in platelet adhesion and activation seen in the liver disease [3]. The liver also produces
coagulation factors I, II, V, VII, IX, X, and XI just as with chronic liver disease or cirrhosis; it
is expected to have decreased number and function of clotting factors, also making patients
prone to bleeding [8]. Hyperfibrinolysis or the premature dissolution of fibrin clots is
associated with liver disease and can lead to both bleeding and clotting [9].

Along with clotting factors, the liver also produces anticoagulants antithrombin III,
protein c, and protein s; in chronic liver disease, these too will be decreased in a similar
fashion. With decreased number and function of anticoagulants, the balance is shifted
towards a pro-thrombotic dynamic [10]. Vascular stasis and endothelial inflammation and
dysfunction are also common in liver disease and associated with increased thrombosis [11].

In the setting of cirrhosis, bleeding secondary to portal hypertensive complications like
esophageal varices, portal hypertensive gastropathy, portal hypertensive duodenopathy
and hemorrhoids is often seen and managed by hospitalists and gastroenterologists. In
circumstances where patients have elevated Prothrombin time/INR, reversal agents like
vitamin K, cryoprecipitate, fresh frozen plasma, or prothrombin complex concentrates are
often administered to help control bleeding [12–14].

When these methods are used to no avail, additional work ups should be pursued
to assess for acquired factor inhibitors. Factor inhibitors are antibodies that either cause
destruction of coagulation factors or inhibit their functions [15]. Acquired factor V inhibi-
tion is extremely rare and typically related to previous exposure to fibrin glue or bovine
thrombin during surgery. Autoimmune disease, certain malignancies, pregnancy, and the
postpartum period are other causes of factor V inhibition that have been seen infrequently.
Rarely, medications have been associated with factor V inhibition, specifically rifaximin



Hematol. Rep. 2022, 14 292

and B-lactams like ceftriaxone, as was seen in this case where the patient was on rifaximin
for prevention of portosystemic encephalopathy and ceftriaxone for spontaneous bacterial
peritonitis prophylaxis [2,4].

Factor inhibitors should be suspected when practitioners are faced with refractory
coagulopathy despite reversal therapies. Acquired factor V inhibition can clinically be
suspected when patients have normal thrombin time, prolonged prothrombin time/INR,
and prolonged activated partial thromboplastin time [16]. Mixing tests should then be
performed and a diagnosis can be confirmed with low factor V levels [17]. Treatment of
acquired factor V inhibition should include intravenous immunoglobulin and plasma ex-
change with or without platelet transfusion for severe bleeding [18]. Immunosuppression
should also be considered for life-threatening bleeds including prednisone, cyclophos-
phamide and rituximab in refractory cases [19]. Although acquired factor V inhibition
carries a great prognosis due to autoantibody clearance within a few months, patients must
first survive the initial bleeding episode, which tends to carry high mortality rates [20].

The coagulopathy differential with both PTT and PT prolongation included liver dis-
ease, DIC, severe vitamin K deficiency, acquired inhibitors, anticoagulation and amyloidosis
associated factor 10 deficiency. Vitamin K deficiency was ruled out with high and multiple
dose vitamin K administration. Fibrinogen was normal, decreasing the suspicion for DIC
and the patient was not receiving any anticoagulation. If the coagulopathy was related to
liver disease, factors II, V, and X should all be decreased, but we only found an undetectable
level in factor V. The patient did receive vitamin K along with FFP upon presentation to the
emergency department, but the FFP did not skew the results of the undetectable factor 5.
FFP has an indication for bleeding or expected bleeding in individuals with deficiencies
of multiple coagulation factors such as liver disease, massive transfusion, anticoagulation
with warfarin along with isolated factor 5 deficiencies. Patients receiving FFP would raise
the factor 5 level in the absence of an inhibitor. FFP was administered 3 days prior to any
factor levels being drawn.

The value of viscoelecastic testing has been reviewed by several trials in liver-related
bleeding including a study with 96 individuals with transfusions guided by thromboelas-
trography (TEG) or by PT/INR and platelet count [21]. Both groups had similar control of
bleeding, but the TEG group had fewer blood products and transfusion-related adverse
events. There was no statistical significance on survival difference and the trial design
has been questioned in the following literature. At this time, authors recommend further
studies before directing care based on TEG. Other studies are ongoing, and it brings up an
interesting consideration for future research and guidelines, but as of now, it is not standard
of care to guide transfusions in cirrhotic patients with TEG. Currently, our hospital does
not offer TEG testing or other testing similar to TEG.

This case report demonstrates the utility of mixing studies to identify factor inhibition
in the setting of refractory coagulopathy, especially in cirrhotic patients whose coagulopathy
is assumed to be related to liver disease alone. Identification of factor inhibitors early in
the hospital course can lead to different treatment modalities, as was seen in this case
when steroids were started. This case report also demonstrates how antibiotics, such
as ceftriaxone and rifaximin are potential culprits for acquired factor inhibition. This is
especially important as cirrhotic patients typically have coagulopathies and are also treated
with these medications to prevent complications that are inherent to cirrhosis.
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