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Purpose: Edoxaban is an oral, once-daily, selective, direct factor Xa inhibitor approved in 

Japan for the prevention of venous thromboembolism following major orthopedic surgery. 

Currently, edoxaban is in Phase III clinical development for the prevention of stroke and 

systemic embolic events in patients with atrial fibrillation, and for the treatment and prevention 

of recurrences of venous thromboembolism. This report describes the adverse drug reactions 

(ADRs) spontaneously reported during early postmarketing phase vigilance from the time of 

its commercial launch in Japan.

Materials and methods: All spontaneously reported ADRs following edoxaban use 

received by Daiichi Sankyo during early postmarketing phase vigilance from July 19, 2011, to 

January 18, 2012, were entered into the safety database and included in this review.  Approximately 

20,000 patients were estimated to have been treated with edoxaban.

Results: The mean age of patients was 74.2 years, their mean weight was 59.4 kg, and 

approximately 70% were female. A total of 67 ADRs were reported in 56 patients, of which 

the majority included bleeding events (51 ADRs in 42 patients). Of these, 15 ADRs (in 

14 patients) were serious, including cerebral hemorrhage (n = 1), gastric hemorrhage (n = 2; 

gastric hemorrhage [n = 1] and gastric ulcer hemorrhage [n = 1]), and surgical-site hemorrhage 

(n = 12; hemorrhage [n = 6], subcutaneous hemorrhage [n = 3], wound hemorrhage [n = 2], and 

wound hematoma [n = 1]). Most ADRs occurred within the first week of treatment and there were 

no fatalities.  Nonserious ADRs associated with bleeding that occurred in .1 patient included 

subcutaneous hemorrhage (n = 9), wound hemorrhage (n = 5), postprocedural hematoma (n = 4), 

anemia (n = 4), and hemarthrosis (n = 3). Other nonserious ADRs not associated with bleeding 

and occurring in .1 patient included abnormal hepatic function (n = 4) and diarrhea (n = 2).

Conclusion: Safety data from the first 6 months of postmarketing experience with edoxaban 

did not identify any unforeseen safety signals, consistent with the known safety profile of 

edoxaban.

Keywords: edoxaban, venous thromboembolism, factor Xa, early postmarketing phase vigi-

lance, thromboprophylaxis, spontaneous reporting

Introduction
Venous thromboembolism (VTE) has an annual incidence in the general population 

of approximately 1 per 1,000 people.1 The incidence of VTE in Japan following 

orthopedic surgery is lower than in Europe and North America, though it has 

increased in the last 40 years.2 VTE can be fatal,3 may lead to chronic throm-

boembolic pulmonary hypertension,4 and is a risk factor for subsequent arterial 

cardiovascular events, such as myocardial infarction and stroke.5 Major risk factors 

for VTE include thrombophilia, history of deep vein thrombosis (DVT), older 
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age, surgery, and obesity.1,3,6 Patients undergoing major 

orthopedic surgery, including total hip arthroplasty 

(THA), total knee arthroplasty (TKA), and hip fracture 

surgery (HFS), have an especially high risk for VTE;7 

DVT occurs in approximately 40% to 60% of patients 

who do not receive thromboprophylaxis after major 

orthopedic surgery.8

Edoxaban is an oral, reversible, selective, direct factor 

Xa inhibitor approved in Japan (LIXIANA®; Daiichi Sankyo 

Company, Limited, Tokyo, Japan) as a 30-mg once-daily 

dose for the prevention of VTE following TKA, THA, and 

HFS.9 Edoxaban is also in Phase III development for the 

treatment and prevention of recurrences of VTE,10 and for 

the prevention of stroke and systemic embolism in patients 

with atrial fibrillation.11 Preclinical studies demonstrated 

that edoxaban produces a dose-dependent inhibition of 

thrombin generation and thrombus formation.12 In dose-

ranging studies for the prevention of DVT following TKA 

or THA, edoxaban demonstrated dose-dependent reductions 

in VTE with a low incidence of bleeding events across dos-

ing groups.13,14 Phase III clinical trials15–17 demonstrated the 

efficacy and safety of edoxaban in patients requiring VTE 

prevention after major orthopedic surgery, leading to its 

approval in Japan.9

According to its approved indication and product label 

in Japan, edoxaban use should be restricted to hospital-

ized postoperative patients, with the optimum duration of 

therapy based upon the patient’s risks of VTE and bleeding.9 

Administration of the initial dose of edoxaban should only 

proceed after confirmation that no bleeding occurred within 

12 hours postsurgery, and at least 2 hours following removal 

of an epidural catheter or after lumbar puncture. For patients 

with moderate renal impairment (creatinine clearance 

[CL
CR

] $ 30 mL/minute to , 50 mL/minute), a dose reduc-

tion to 15 mg once daily should be considered after evaluation 

of the patient’s risk of VTE against their risk of bleeding. 

However, edoxaban use is contraindicated in patients with 

severe renal impairment (CL
CR

 ,  30 mL/minute) due to 

limited clinical data.

Taking these precautions into consideration, monitoring 

adverse drug reactions (ADRs), particularly bleeding events, 

following initial drug approval becomes especially important 

to better understand the safety profile of edoxaban. Therefore, 

postmarketing surveillance was performed in compliance 

with early postmarketing phase vigilance (EPPV) guidelines18 

to assure the safety of edoxaban after release into the Japanese 

market. Here, we report the results of EPPV conducted from 

July 19, 2011, through January 18, 2012.

Materials and methods
Patients and methods
The precise number of edoxaban prescriptions, as well 

as the number and demographics of patients exposed 

to edoxaban during EPPV are unknown. Therefore, 

distribution data utilizing shipping volume of edoxaban 

between its commercial launch in Japan and at the end 

of the EPPV period were used. During the EPPV period, 

a total of 279,940 tablets were distributed. Assuming 

a dosing period per patient of 14 days regardless of 

dosage strength, the number of patients who were 

exposed to edoxaban was estimated to be approximately 

20,000 (calculated as 279,940 tablets/14 days = 19,996 

[approximately 20,000 patients]).  Therefore, the 

approximate number of edoxaban prescriptions was 

also 20,000.

Daiichi Sankyo Company, Limited collected indi-

vidual ADRs as spontaneous reports, and coded those 

ADRs according to the System Organ Class and Preferred 

Terms of the Medical Dictionary for Regulatory Activities 

(MedDRA/J version 14.1).19 The categorization of the seri-

ousness of the ADRs was consistent with the definitions 

and terminology associated with the ICH Harmonised 

Tripartite Guideline. Post-Approval Safety Data Manage-

ment: Definitions and Standards for Expediting Reporting 

E2D document.20 Serious adverse events or reactions were 

characterized as any untoward medical occurrence that at 

any dose resulted in death; was life-threatening; required 

inpatient hospitalization or resulted in prolongation of 

existing hospitalization; resulted in persistent or significant 

disability or incapacity; was a congenital anomaly/birth 

defect; or was considered a medically important event or 

reaction.20

Results
Patient demographics
Most patients reporting ADRs were female (39/56; 69.6%). 

The average age of patients with ADRs was 74.2 years, and 

their average weight was 59.4 kg. The majority of orthopedic 

surgeries that were performed in these patients were TKA 

(29/56; 51.8%), followed by THA (13/56; 23.2%) and HFS 

(12/56; 21.4%). The type of surgery in two patients was 

unknown (3.6%).

adverse drug reactions
There were 67 ADRs reported in 56 patients, the major-

ity of which were bleeding events (Table 1). A total of 
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Table 1 summary of adverse drug reactions by the Medical Dictionary for Regulatory activities system Organ class and Preferred Terms

Medical Dictionary for Regulatory 
Activities System Organ Class

Medical Dictionary for Regulatory 
Activities Preferred Terms

Number of adverse drug reactions (ADRs) Total

Serious Nonserious

Blood and lymphatic system disorder anemia 4 4
nervous system disorders cerebral hemorrhage 1 1
Vascular disorders embolism venous 1 1

Hemorrhage 6 1 7
gastrointestinal disorders Diarrhea 2 2

Feces discolored 1 1
gastric hemorrhage 1 1
gastric ulcer hemorrhage 1 1
gastrointestinal hemorrhage 1 1
gingival bleeding 1 1
Hematemesis 1 1
Hematochezia 1 1

Hepatobiliary disorders Hepatic function abnormal 4 4
Hyperbilirubinemia 1 1
Jaundice 1 1
liver disorder 1 1

skin and subcutaneous tissue disorders Hemorrhage subcutaneous 3 9 12
Rash 1 1

Musculoskeletal and connective  
tissue disorders

Hemarthrosis 3 3
Joint swelling 1 1

Renal and urinary disorders Hematuria 1 1
Reproductive system and breast Metrorrhagia 1 1
general disorders and administration  
site conditions

edema 1 1

investigations alanine aminotransferase increased 1 1
aspartate aminotransferase increased 1 1
Hemoglobin decreased 1 1
liver function test abnormal 1 1
Platelet count increased 1 1

injury, poisoning, and procedural  
complications

subcutaneous hematoma 1 1
Wound hemorrhage 2 5 7
Postprocedural hematoma 4 4
Wound hematoma 1 1

Total 15 52 67

Note: This research was originally published as an abstract in Blood. Kuroda Y, Hotoda H, nishikawa Y, and nishiwaki a. Post-Marketing safety experience with edoxaban 
in Japan for Thromboprophylaxis Following Major Orthopedic surgery. Blood. 2012;120:abstract 4697. © the american society of Hematology.23

51 bleeding ADRs in 42 patients were reported. Of these, 

15 events (in 14 patients) were considered serious. All seri-

ous ADRs were bleeding events, which included cerebral 

hemorrhage (n = 1), gastric hemorrhage (n = 2; reported as 

gastric hemorrhage [n = 1] and gastric ulcer hemorrhage 

[n = 1]), and surgical site hemorrhage (n = 12; reported 

as hemorrhage [n = 6], subcutaneous hemorrhage [n = 3], 

wound hemorrhage [n = 2], and wound hematoma [n = 1]). 

All serious cases of bleeding ADRs resolved or improved. 

Nonserious ADRs associated with bleeding that occurred in 

more than one patient included subcutaneous hemorrhage 

(n = 9), wound hemorrhage (n = 5), postprocedural hematoma 

(n = 4), anemia (n = 4), and hemarthrosis (n = 3). Seven of 

the 15 serious bleeding events required transfusion and were 

classified as wound hemorrhage (n = 2), hemorrhage (n = 2), 

gastric hemorrhage (n = 1), subcutaneous hemorrhage (n = 1), 

and gastric ulcer hemorrhage (n = 1).

Most bleeding ADRs occurred within the first week of 

treatment (Figure 1). The onset of bleeding ADRs peaked 

at day 2. A description of cases of bleeding ADRs classi-

fied by sex, age, body weight, and CL
CR

 can be found in 

Table 2. When classified by sex, the number of cases of 

bleeding ADRs was highest in females (33/42; 78.6%). 

 Approximately 55% (23/42) of bleeding ADRs were reported 

in patients 75 years of age or older. When classified by body 

weight, 50.0% (21/42) had a body weight less than 60 kg. 

The majority of bleeding ADRs (76.2%; 32/42) occurred in 

patients with CL
CR

 $ 50 mL/minute.
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Nonserious ADRs not associated with bleeding and 

occurring in more than one patient were abnormal hepatic 

function (n = 4) and diarrhea (n = 2). There were no serious 

hepatic ADRs or fatal cases reported.

Discussion
Identifying and analyzing the postmarketing risks for newly-

approved drugs are essential to ensure that the risk of potential 

adverse events has been thoroughly examined. The most 

commonly reported ADRs during EPPV for edoxaban were 

bleeding events. The majority of the serious bleeding cases 

were considered to be associated with the surgical site. All 

patients with serious bleeding ADRs recovered. The major-

ity of bleeding cases were in patients who were 75 years of 

age or older, or who had a CL
CR

 of $50 mL/minute. The 

tendency of these bleeding ADRs reflected the populations 

that were exposed. A study performed by Nagase et al21 ret-

rospectively identified 27,542 patients who underwent THA 

or TKA in Japan by using the Japanese Diagnosis Procedure 

Combination administrative claims database. The patient 

demographics reported in our study are similar to those 

reported in the Nagase et al21 study, which demonstrated that 

in the overall population of patients who underwent TKA or 

THA, most patients were female (83.4%) and the average 

age was 69.9 years. It should be noted, however, that the 

Nagase et al21 retrospective analysis collected data during a 

1-year time period from 2007 to 2008, whereas our data was 

obtained during a 6-month period from 2011 to 2012. Also, the 

Nagase study only included patients with TKA and THA, and 

does not encompass patients who underwent HFS, while our 

study included HFS patients. Lastly, the Nagase et al21 study 

reported patient data from a national administrative claims 

database, whereas our study included patient data collected 

from voluntary, spontaneously reported cases of ADRs.

The EPPV period following the launch of edoxaban in 

Japan did not reveal any ADRs that had not already been 

observed during the drug approval process. The ADRs 

reported during the EPPV are consistent with the results 

from the Studying Thrombosis After Replacement Surgery 

(STARS) Phase III clinical trials15–17 that led to the approval 
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Figure 1 Bleeding adverse drug reactions by day of onset (number of events).
Note: The initial dose was administered on day 1.

Table 2 cases of bleeding adverse drug reactions by sex, age, body weight, and clcR

Type of  
surgery

Sex Age (years) Body weight (kg) CLCR (mL/minute)

M F ,65 $65–,75 $75 ,40 $40–,60 $60 U ,30 $30–,50 $50 U

TKa 3 19 2 7 13 0 11 10 1 1 2 17 2
THa 4 6 5 3 2 0 4 6 0 0 0 10 0
HFs 1 7 0 1 7 1 5 2 0 0 2 5 1
U 1 1 0 1 1 0 0 0 2 0 0 0 2
Total 9 33 7 12 23 1 20 18 3 1 4 32 5
Percentagea 21.4 78.6 16.7 28.6 54.8 2.4 47.6 42.9 7.1 2.4 9.5 76.2 11.9

Note: aThe percentage may not total 100% due to rounding.
Abbreviations: clcR, creatinine clearance; M, male; F, female; U, unknown; TKa, total knee arthroplasty; THa, total hip arthroplasty; HFs, hip fracture surgery.
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of edoxaban for the prevention of VTE in patients undergoing 

orthopedic surgery. In these trials, ADRs (including labora-

tory abnormalities) were reported in 38.8% of patients treated 

with edoxaban.9 Common ADRs reported included bleeding 

events in 16.8% of patients (for example, hematuria [4.9%], 

subcutaneous hemorrhage [4.9%], and wound hemorrhage 

[2.8%]), increased γ-glutamyl transpeptidase in 9.9% of 

patients, and increased alanine aminotransferase (glutamate 

pyruvate transaminase) in 6.4% of patients.

In pooled analyses of the Phase III STARS E-316 and 

STARS J-516 trials in patients undergoing TKA and THA, 

similar incidences of major and clinically relevant non-

major (CRNM) bleeding events with edoxaban compared to 

enoxaparin were observed (4.6% versus 3.7%, respectively; 

P = 0.427) and subgroup analyses indicated there were no 

significant differences between edoxaban and enoxaparin in 

any subgroup, including age, weight, or CL
CR

.22 In the STARS 

J-5 study evaluating patients undergoing elective THA, the 

incidence of major and CRNM bleeding events was 2.6% in 

the edoxaban group, and 3.7% in the enoxaparin group.15 In 

STARS E-3, a study on patients following elective TKA, the 

incidence of major and CRNM bleeding events in the edoxa-

ban group was 6.2%, and 3.7% in the enoxaparin group.16 In 

addition, the STARS J-4 study in HFS patients showed that 

the incidence of major and CRNM bleeding was 3.4% in the 

edoxaban group and 6.9% in the enoxaparin group.17

There are limitations to our study. First, compared to a 

controlled clinical trial where ADRs are actively monitored 

and collected, our study is a postmarketing surveillance study, 

in which the nature of collecting ADRs is done by voluntary 

reporting. Therefore, the number of bleeding events reported 

and described in this manuscript is limited to those who 

voluntarily reported ADRs. Second, the true denominator of 

patients who received edoxaban treatment during the EPPV 

period is unknown. Therefore, the exact bleeding rate during 

the EPPV period cannot be extrapolated from these data, 

and compared directly to the edoxaban bleeding rates from 

controlled clinical trials.

In conclusion, the early safety data from the EPPV period 

in Japan is consistent with the known safety profile of edoxa-

ban therapy for prevention of VTE in patients undergoing 

major orthopedic surgery and did not identify any unforeseen 

safety signals.
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