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□ CASE REPORT □

Use of Rivaroxaban for the Effective Management of
Disseminated Intravascular Coagulation Associated

with Abdominal Aortic Aneurysm

Hiroaki Kawano 1, Tomoko Hata 2, Akiko Uda 3 and Koji Maemura 1

Abstract

A 67-year-old man with non-valvular atrial fibrillation (AF) and previous myocardial and cerebral infarc-

tions had uncontrollable bleeding after undergoing dental extraction because of an exacerbation of chronic

disseminated intravascular coagulation (DIC) due to an abdominal aortic aneurysm. After successful treatment

of the bleeding with the transfusion of fresh frozen plasma and platelets, nafamostat mesilate was used to

treat the chronic DIC. Finally, rivaroxaban (an oral direct Factor Xa inhibitor) was prescribed for chronic

DIC, as well as non-valvular AF. Following the initiation of rivaroxaban, the chronic DIC gradually im-

proved, and the patient was discharged.
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Introduction

Disseminated intravascular coagulation (DIC) is an ac-

quired bleeding disorder characterized by an imbalance in

the hemostatic process, resulting in extensive thrombosis

and hemorrhagic complications (1). It occurs in a wide vari-

ety of clinical conditions, and aortic dissection and an aortic

aneurysm are known to cause DIC (2). A previous report

suggested that up to 4% of aneurysms are complicated by

DIC, while 39% show subclinical elevations of fibrin-

degradation products (3). Moreover, some trigger events

have been reported to induce an acute and decompensated

state of DIC (4), and it has been reported in 4 previous

cases that either tooth extraction or dental treatment can in-

duce an exacerbation of chronic DIC associated with aortic

aneurysms (5-8). Heparin is a conventional therapy for DIC,

but it has some restrictions for outpatients because it re-

quires either infusion or subcutaneous injection. Oral agents

are convenient for outpatients, but warfarin is usually inef-

fective for DIC because it does not inhibit activated clotting

factors in DIC even though it decreases levels of vitamin K-

dependent clotting factors.

Novel oral anticoagulants (NOACs) represent alternatives

to warfarin anticoagulation for the prevention of nonhemor-

rhagic stroke and systemic embolic events in patients with

non-valvular atrial fibrillation, especially because NOACs

are generally associated with a lower risk of intracranial

bleeding than warfarin (9). Moreover, a recent case report

showed that the orally administered direct Factor Xa (FXa)

inhibitor, rivaroxaban, one of the NOACs, was effective for

treating a patient with DIC associated with an aortic aneu-

rysm (10).

In this report, we describe a case of acute exacerbation of

chronic DIC associated with an aortic aneurysm with non-

valvular atrial fibrillation after tooth extraction, in which

successful management with the orally administered direct

FXa inhibitor, rivaroxaban, thus made it possible to success-

fully carry out treatment on an outpatient basis.
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Figure　1.　Abdominal aortic aneurysm observed by contrast-
enhanced chest computed tomography (CT).

Case Report

A 67-year-old man underwent tooth extraction because he

had noticed spontaneous bleeding from the gingiva in asso-

ciation with tooth instability. After the tooth extraction was

performed in the Department of Clinical Oral Oncology in

our hospital, intermittent hemorrhage continued, and his oral

cavity was almost completely filled with a blood clot, even

though local hemostatic treatments were performed along

with the cessation of aspirin for the secondary prevention of

ischemic heart disease. The dentists consulted us four days

after the tooth extraction because the man was our outpa-

tient in the Department of Cardiology. He had been diag-

nosed to have chronic DIC due to an abdominal aortic aneu-

rysm 7 months earlier although he had not had any hemor-

rhagic events since then. At that time, his laboratory data

were as follows: platelet count, 48,000/μL; prothrombin time

international normalized ratio (PT-INR), 1.15; activated par-

tial thromboplastin time (APTT), 37.2 s (normal range:

25.2-34.4 s); fibrinogen, 93 mg/dL (normal range: 168-329

mg/dL); fibrinogen degradation products (FDP), 46.9 μg/mL

(normal range: <5 μg/mL); D-dimer, 16.0 μg/mL (normal

range: <1 μg/mL); antithrombin III (ATIII), 87% (normal

range: 75-125%); protein C, 62% (normal range: 70-140%);

protein S, 76% (normal range: 60-150%); thrombin-

antithrombin complex (TAT), 33 ng/mL (normal range: <3.0

ng/mL); α2-plasmin inhibitor, 29% (normal range: 80-

120%); plasmin-α2-plasmin inhibitor complex (α2-PI); and

10.6 μg/mL (normal range: <0.8 μg/mL). However, he and

his family did not agree to surgery because they worried

about the complications of the operation given his concomi-

tant illnesses. His past medical history included cerebral

hemorrhage due to hypertension at 49 years of age, acute

myocardial infarction and coronary bypass surgery at 56

years of age, alveolar hemorrhage with acute pneumonia at

59 years of age, transient ischemic attack at 64 years of age,

and hemorrhagic gastric ulcer at 65 years of age. His mother

died of cerebral infarction, and his elder sister died of myo-

cardial infarction.

His medications included carvedilol (20 mg), enalapril (5

mg), furosemide (40 mg), spironolactone (25 mg), nitrate

(20 mg) for heart failure due to old myocardial infarction,

esomeprazole (20 mg) for the prevention of gastric ulcer,

and aspirin for the prevention of ischemic heart disease, at a

dose of 100 mg every two days because he had ecchymosis.

Although he was found to have atrial fibrillation at 58 years

of age, he did not agree to take anticoagulant therapy

because of his history of severe hemorrhagic events. His

CHA2DS2VASc score was 6 (CHADS2 score of 4), and his

HAS-BLED score was 4, which indicated a high risk of

bleeding.

On admission, his blood pressure was 115/75 mm Hg, his

pulse rate was 57/min and irregular, and a Levine grade II

systolic murmur was heard at the apex. Subcutaneous hem-

orrhage was seen on both arms. Electrocardiography showed

atrial fibrillation. A chest X-ray showed cardiomegaly with a

cardiothoracic ratio of 60%. Echocardiography demonstrated

mild left ventricular hypertrophy and diffuse hypokinesis,

with a left ventricular ejection fraction of 55%. Contrast-

enhanced abdominal computed tomography (CT) demon-

strated an abdominal aortic aneurysm from the ostium of the

superior mesenteric artery to the bifurcation of the common

iliac artery (maximal diameter, 62 mm) (Fig. 1). His labora-

tory data were as follows: white blood cell count, 5,100×

103/μL; red blood cell count, 3.59×106/μL; hemoglobin, 11.3

g/dL; hematocrit, 32.4%; C-reactive protein, 0.08 mg/dL;

blood urea nitrogen, 41 mg/dL; creatinine, 1.65 mg/dL; Na,

135 mEq/L; K, 5.1 mEq/L; Cl, 102 mEq/L; uric acid, 9.2

mg/dL; total protein, 7.9 g/dL; total bilirubin, 1.0 mg/dL;

aspartate aminotransferase, 23 IU/L; alanine aminotrans-

ferase, 15 IU/L; lactate dehydrogenase, 212 IU/L; creatine

kinase, 56 IU/L; total cholesterol, 148 mg/dL; fasting

plasma glucose, 105 mg/dL; hemoglobin A1c, 5.6%; N

terminal-pro brain natriuretic peptide, 901.7 pg/mL; and

platelet count, 60,000/μL. His PT-INR was 1.21, APTT was

42.5 s, fibrinogen was 141 mg/dL, FDP was 40.4 μg/mL,

and D-dimer was 12.2 μg/mL.

He was treated with a platelet transfusion (10 units), fresh

frozen plasma (FFP) infusion (480 mL), and nafamostat me-

silate (50 mg/day intravenous infusion for two days), and

the bleeding stopped. Three days later, intravenous infusion

of nafamostat mesilate at 50 mg/day was started because re-

currence of bleeding from the tooth socket occurred, and the

rebleeding ceased. However, nafamostat mesilate had to be

stopped after its administration for five days because of hy-

perkalemia (6.1 mEq/L) as an adverse effect. Then, because

he had non-valvular atrial fibrillation, rivaroxaban, a direct

FXa inhibitor indicated for the prevention of thromboem-

bolism due to atrial fibrillation, was used in an attempt to

improve the chronic DIC and prevent rebleeding. Rivarox-

aban was started at a dose of 10 mg once daily because the

patient’s weight was 62.4 kg, his serum creatinine level was

1.65 mg/dL, and creatinine clearance was 38 mL/min. After

starting rivaroxaban, the chronic DIC improved gradually
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Figure　2.　Clinical course of anticoagulant therapy and changes in the platelet count, fibrinogen, 
fibrinogen degradation products, and D-dimer. FDP: fibrinogen degradation products
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(Fig. 2), and he was discharged, after which, his condition

remained stable for 6 months. ATIII was around 80% during

admission and after discharge. Although TAT and α2-PI lev-

els were not measured during admission, TAT was around

10 ng/mL, and α2-PI was around 60% from 1 to 6 months

after discharge. These values improved compared to the pre-

vious levels at the time of diagnosis of chronic DIC without

rivaroxaban (TAT, 33 ng/mL; α2-PI, 29%).

Discussion

Surgical correction is the treatment of choice in patients

with DIC associated with aortic aneurysm, but for inoper-

able patients, medical therapy can be used to control the co-

agulopathy. Previous studies have demonstrated that the ef-

fective adjunctive treatments for chronic DIC due to aortic

aneurysm were: continuous heparin infusion (11), subcuta-

neous injection of low molecular weight heparin (6, 12-14),

the intravenous injection of danaparoid with the oral ad-

ministration of tranexamic acid (15), and thrombo-

modulin (16, 17) with or without platelet and FFP transfu-

sion for the acute phase of exacerbation of chronic DIC.

However, the intravenous or subcutaneous administration of

these medicines for the prevention of an exacerbation of

chronic DIC in outpatients for an extended period of time is

difficult. Although camostat mesilate, an oral agent, in addi-

tion to aspirin and warfarin, has been reported to be an ef-

fective treatment for asymptomatic DIC due to aortic aneu-

rysm (18, 19), the drug was found to be ineffective for re-

lapsed DIC (14). The present patient had a risk of airway

obstruction from the blood clot in his oral cavity. Moreover,

PT and APTT on admission were more prolonged than had

been previously observed (these parameters and fibrinogen

were not measured just after bleeding), and the effect of as-

pirin seemed to be sustained. Therefore, platelet transfusion

and FFP infusion were performed to stop the bleeding. Na-

famostat mesilate was selected instead of heparin because

his oral bleeding was severe. Although his bleeding was al-

most controlled by nafamostat mesilate, it was necessary to

stop the drug because of hyperkalemia. Rivaroxaban, one of

the direct FXa inhibitors, was then selected instead of hepa-

rin because the patient had atrial fibrillation and a high risk

of bleeding and because it could be given orally on an out-

patient basis, unlike heparin, which requires injection.

Although in Japan today the main indication for NOACs,

including rivaroxaban, is for the prevention of thromboem-

bolism in non-valvular atrial fibrillation, there have been

three previous reports of the use of rivaroxaban for the treat-

ment of DIC; in one case, associated with Klippel-Trénau-

nay syndrome (20), associated with aortic aneurysm in an-

other case (10), and associated with severe infection in the

final case (21). Thus, at the present time, rivaroxaban seems

to be one of the best medicines for outpatients with DIC as-

sociated with aortic aneurysm and non-valvular atrial fibril-

lation. In aortic aneurysms, endothelial disruption associated

with either dissection or atheromatous plaque rupture causes

the exposure of collagen and tissue factor. This triggers the

coagulation cascade, including the activation of FX, leading
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to consumption of clotting factors in excess of the synthetic

capacity, and thus inducing DIC. Because rivaroxaban inhib-

its FXa, it may suppress DIC progression associated aortic

aneurysms. However, the precise mechanism of action of ri-

varoxaban in patients with DIC associated with aortic aneu-

rysm is unknown. Moreover, there have been no reports of

the effects of other NOACs. Further study is therefore

needed to elucidate the effectiveness and indications of

NOACs, including rivaroxaban, for DIC associated with aor-

tic aneurysm.

In conclusion, rivaroxaban may be useful for chronic DIC

in association with aortic aneurysm in outpatients.
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