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Purpose: This double-blind, placebo-controlled, intra-subject, dose-escalation study assessed 

single-dose safety, pharmacokinetics, and pharmacodynamics of apixaban in healthy Japanese 

and Caucasian subjects.

Subjects and methods: Sixteen healthy male Japanese and sixteen healthy male Caucasian 

subjects, matched for age, weight, and smoking status were randomized to receive four sequential 

single oral doses of either apixaban (2.5, 10, 25, and 50 mg) or matched placebo. Doses were 

separated by a ≥5-day washout. Blood samples were collected for the determination of apixaban 

plasma concentration, clotting times (international normalized ratio [INR], activated partial 

thromboplastin time, and modified prothrombin time [mPT]), and ex vivo thrombin generation 

(TG). Urine samples were collected for the analysis of apixaban concentration.

Results: Ascending single doses of apixaban 2.5–50 mg were safe and well tolerated by all 

subjects. Apixaban exposure increased the dose proportionally up to 10 mg. Apixaban reached 

maximum concentrations (C
max

) 3–4 h postdose, with mean C
max

 ranging from 52.5–485.0 to 

44.8–494.3 ng/mL in Japanese and Caucasian subjects. The mean half-life was ~8 and ~13 h 

and the renal clearance was 1.1 and 0.8 L/h in Japanese and Caucasian subjects, respectively. 

Pharmacodynamic assessments were similar between ethnic groups, with comparable dose-

related prolongation of INR and mPT and inhibition of TG.

Conclusion: Ascending single doses of apixaban over a 20-fold dose range were safe and well 

tolerated in Japanese and Caucasian subjects in this study. The consistency between pharma-

cokinetic and pharmacodynamic measures in Japanese and Caucasian subjects indicates that 

apixaban may be administered as a fixed dose with no need for adjustment in Japanese patients.

Keywords: safety, pharmacokinetics, pharmacodynamics, Japanese, apixaban, anticoagulation, 

Asian, novel, Eliquis

Introduction
Apixaban (BMS-562247) is an orally bioavailable, selective inhibitor of coagulation 

factor Xa (FXa) that directly and reversibly binds to the active site of FXa, exerting 

anticoagulant and antithrombotic effects by diminishing the conversion of prothrombin 

to thrombin.1–3 Apixaban has been shown to have predictable pharmacokinetics and 

a limited potential for drug or food interactions.4–6 This oral anticoagulant has been 

approved for use in several countries to reduce the risk of stroke and systemic embolism 

in atrial fibrillation and for thromboprophylaxis after knee or hip replacement surgery, 

for the treatment of venous thromboembolism, and reducing the risk of its recurrence.7,8

Patients who may be treated with apixaban represent a broad demographic; therefore, 

it is important to understand the factors within a diverse demographic that may influence 
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apixaban pharmacokinetics and pharmacodynamics. Race and 

ethnicity are among the factors considered to have the poten-

tial to influence pharmacokinetics and/or pharmacodynamics, 

thereby influencing a therapy’s safety and efficacy within a 

given population.9,10 Evaluations of these parameters in differ-

ent ethnic populations are thus part of International Council on 

Harmonization guidelines.11 Whether a compound is more or 

less likely to be susceptible to ethnic influences appears to be 

in part related to its pharmacokinetic properties. Compounds 

with characteristics such as nonlinear pharmacokinetics, poor 

bioavailability, limited routes of elimination, and elimination 

via a pathway subject to genetic polymorphism appear to be 

more susceptible to ethnic factors, whereas compounds with 

linear pharmacokinetics, multiple routes of elimination, and 

a low potential for protein binding or drug interactions appear 

to be less susceptible to ethnic influence.11,12

Apixaban pharmacokinetics exhibit several character-

istics suggesting that it may be less susceptible to racial or 

ethnic influences. These characteristics include good oral 

bioavailability, linear pharmacokinetics, multiple routes of 

elimination, and modest protein binding.4,5,13 Previous studies 

have suggested that Asian race does not significantly influ-

ence apixaban pharmacokinetics or pharmacodynamics.14–18 

This study provides the first direct comparison of apixaban 

pharmacokinetics and pharmacodynamics in healthy Japa-

nese and Caucasian subjects matched for age, weight, and 

smoking status at multiple dose levels, in order to better 

understand the potential for ethnic influences on apixaban 

pharmacokinetics and pharmacodynamics.

Methods
study design and treatments
A four-period, four-treatment, randomized, double-blind, 

placebo-controlled, sequential, ascending single-dose study 

was conducted in healthy Japanese and Caucasian men. 

Japanese subjects were randomly assigned to receive either 

four sequential single oral doses of apixaban (2.5, 10, 25, 

and 50 mg) or matched placebo in a 3:1 ratio according to a 

computer-generated randomization scheme. Japanese sub-

jects were matched to Caucasian subjects for age (±10 years), 

weight (±10%), and current smoking status (smoker vs non-

smoker) and received the same treatment assignment as their 

matched counterpart. Subjects remained on either apixaban 

or placebo for the duration of the study. Subjects received 

each dose sequentially in an ascending order, beginning with 

the 2.5 mg dose; each dose was separated by a washout of 

≥5 days. Study medication was administered with 240 mL 

of water in the morning after a fast of ≥10 h.

The study was conducted at a single-center, PAREXEL 

International Early Phase (Glendale, CA, USA), between 

December 24, 2004, and April 25, 2005, in accordance with 

the ethical principles of the Declaration of Helsinki. All 

subjects were required to provide written informed consent 

prior to the initiation of any study-specific procedures. 

The protocol and informed consent were approved by the 

institutional review board (IRB) of the California IRB, Inc. 

(Beverly Hills, CA, USA).

subjects
Healthy Japanese and Caucasian men were eligible for 

participation. More specifically, those eligible were able to 

prove both maternal and paternal Japanese ancestries, born in 

Japan, not living outside Japan for >10 years, and Caucasian 

men of European descent living in the USA for ≥10 years. 

Health status was determined by routine examination includ-

ing medical history, physical examination, vital signs and 

electrocardiogram (ECG) assessment, and laboratory testing. 

Subjects were excluded if they did not meet the requirements 

for ethnicity or if they had any evidence of acute or chronic 

illness, risk factors for bleeding, or recent use of concomi-

tant medication (prescription or over-the-counter) that could 

increase the risk of bleeding, influence apixaban pharmaco-

kinetics, or interfere with clinical laboratory assessments.

Restrictions during the study included the following: 

subjects were to remain at the center for ≥72 h after dosing; 

alcohol-containing beverages and grapefruit-containing prod-

ucts were not permitted from 3 days before dosing through 

Day 4; and caffeine-containing products were not permitted 

from 24 h before admission for each period through Day 4. 

Subjects were required to fast from 10 h before study drug 

administration until 4 h after; all were required to consume 

240 mL of water 1 h after dosing to promote urine production; 

lunch, dinner, and a light snack were served 4, 8, and 12 h after 

dosing, respectively. Substances that interfere with fecal occult 

testing (including >250 mg vitamin C from any source and 

red meat or raw broccoli, cauliflower, horseradish, parsnips, 

radishes, turnips, and melons) were not permitted from 3 days 

before admission through Day 4, and any red meat consumed 

during the study was required to be cooked well done.

Pharmacokinetic and pharmacodynamic 
variables
Blood samples for the determination of apixaban plasma 

concentrations were collected in 3.2% sodium citrate tubes 

each period prior to apixaban administration (0 h) and then 

0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 10, 12, 18, 24, 36, 48, and 72 h 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Pharmacology: Advances and Applications 2018:10 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

155

Apixaban pharmacokinetics/pharmacodynamics in Japanese and Caucasians

after study drug administration. Following collection, blood 

samples were centrifuged for 15 min at ~1,500¥ g and room 

temperature to separate plasma. The plasma was transferred 

to a cryogenic vial and stored immediately at or below –20°C. 

Spot urine samples were collected at predose, with pooled 

urine samples collected in 12 h increments for 36 h after 

study drug administration and in a final 36–72 h period after 

study drug administration.

Plasma and urine samples were analyzed for apixaban 

with a validated liquid chromatography–tandem mass spec-

trometry assay within the known period of stability (Intertek 

Pharmaceutical Services, El Dorado Hills, CA, USA) as pre-

viously described.19 Briefly, the lower limit of quantification 

was 1 ng/mL for apixaban. The between-run and within-run 

variabilities (each expressed as coefficient of variation [CV] 

for apixaban) in plasma quality control (QC) samples were 

≤5.42% and ≤10.2%, respectively, with deviations from the 

nominal concentration of no more than ±16.0%. The between-

run and within-run CVs for apixaban in urine QC samples 

were ≤7.80% and ≤22.7%, respectively, with deviations from 

nominal concentration of no more than ±13.5%.

Single-dose pharmacokinetic parameters (maximum 

observed plasma concentration [C
max

], time to maximum 

plasma concentration [T
max

], area under the concentration–

time curve to the last observation [AUC
(0–T)

], area under the 

concentration–time curve to infinity [AUC
(INF)

], terminal 

half-life [T
1/2

], and renal clearance [CLR]) were derived 

from plasma concentration versus time and urinary excretion 

data. Pharmacokinetic parameters were derived by validated 

noncompartmental methods using Kinetica (Thermo Fisher 

Scientific, Waltham, MA, USA).

Blood samples for pharmacodynamics analysis were 

drawn into 3.2% sodium citrate Vacutainer® tubes (Becton 

Dickinson, Franklin Lakes, NJ, USA) predose and seri-

ally at 0.5, 1.5, 3, 6, 12, 24, 48, and 72 h postdose for the 

determination of international normalized ratio (INR), 

activated partial thromboplastin time (aPTT), and modified 

prothrombin time (mPT) and at 3, 6, 12, and 24 h postdose 

for thrombin generation (TG). Immediately after collection, 

the samples were gently inverted six to eight times without 

shaking and processed within 30 min. Pharmacodynamic 

samples were first centrifuged for 10 min at 2,500¥ g at 4°C. 

The resulting supernatant was then transferred to a second 

tube and centrifuged a second time for 10 min at 2,500¥ g 

at 4°C. The resulting platelet-poor plasma supernatant was 

transferred into three cryovials and stored at or below –20°C 

until analysis.

Analysis of INR and aPTT was performed on an STA 

Compact coagulation analyzer (Diagnostica Stago, Par-

sippany, NJ, USA) and Diagnostica Stago reagents (STA-

Neoplastin CI with an international sensitivity index [ISI] of 

1.76–1.80 and STA-PTT Automate 5 reagent). The mPT was 

measured with a validated method at Covance Laboratories, 

Inc. (Chantilly, VA, USA) using an MLA Electra 1600C 

automatic analyzer and Dade Thromboplastin C+ (ISI =1.79). 

The reportable range of the assay was 7–600 s.20 The TG assay 

was performed on platelet-poor plasma samples by Synapse 

B.V. (Maastricht, the Netherlands). The thrombin concentra-

tion in each sample was calculated over time by measuring 

the cleavage of a slow-reacting fluorogenic substrate in the 

context of a paired calibration sample. A dedicated software 

program (Thrombinoscope®; Thrombinoscope B.V., Maas-

tricht, the Netherlands) was used to derive TG parameters. 

TG parameters were derived from the TG curve and included 

time to peak thrombin concentration (TTP), peak observed 

thrombin concentration (PEAK), endogenous thrombin 

potential (ETP), and lag time (LAG).21

safety variables
Safety assessments were based on medical review of adverse 

event (AE) reports and the results of vital sign measurements, 

ECGs, physical examinations, and routine clinical laboratory 

tests including serum chemistries, liver function, complete 

blood count, fecal occult blood assessment, bleeding time, 

and urinalyses. Bleeding time assessment was performed 

using the Surgicutt® device (ITC, Edison, NJ, USA) accord-

ing to the manufacturer’s instructions.

All recorded AEs were listed and tabulated by MedDRA 

(v8.1) system organ class, preferred term, ethnic group, and 

dose. Severity of AEs was classified as mild (awareness of 

event but easily tolerated), moderate (discomfort enough to 

cause some interference with usual activity), severe (inability 

to carry out usual activity), or very severe (debilitating, sig-

nificantly incapacitates subject despite symptomatic therapy). 

Causality of AEs was classified as certain (a reasonable causal 

relationship exists between study drug and AE; the event 

responds to the withdrawal of study drug [dechallenge] and 

recurs with rechallenge when clinically feasible), probable 

(a reasonable causal relationship exists; the event responds 

to dechallenge, but rechallenge is not required), possible 

(reasonable causal relationship; dechallenge information is 

lacking or unclear), not likely (temporal relationship to study 

drug administration but no reasonable causal relationship), or 

unrelated (no temporal relationship, or there is a reasonable 
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causal relationship with another drug, concurrent disease, 

or circumstance).

statistical methods
The number of subjects enrolled in this study was not based 

on statistical power considerations. However, administration 

of apixaban to 12 subjects in each subject group (Japanese or 

Caucasian) would provide 83% confidence that the estimated 

Japanese:Caucasian ratios of C
max

 and AUC
(INF)

 geometric 

means at each dose level would be within 20% of the true 

population ratios.

All statistical analyses were carried out using SAS/STAT 

Version 8.2 (SAS Institute Inc., Cary, NC, USA). Summary 

statistics were tabulated for the pharmacokinetic parameters 

(C
max

, AUC
[INF]

, AUC
[0–T]

, T
max

, T
1/2

, and CLR) of apixaban by 

group and dose. Geometric means and CVs were provided 

for C
max

, AUC
(INF)

, and AUC
(0–T)

. Medians and ranges were 

presented for T
max

. Means and SD were provided for T
1/2

 

and CLR.

To assess the differences in apixaban pharmacokinetics 

between Japanese and Caucasian subjects and to assess the 

dose proportionality within each ethnic group, mixed-effects 

repeated-measures linear models were fitted on logarithmic 

scales for C
max

, AUC
(INF)

, and AUC
(0–T)

. To compare the two 

groups, mixed-effect models with dose and group were fitted. 

Point estimates and 90% CIs were provided in the original 

scale for the Japanese:Caucasian ratios of apixaban C
max

, 

AUC
(INF)

, and AUC
(0–T)

. Mixed-effect log-linear models were 

fitted to relate apixaban pharmacokinetic parameters C
max

, 

AUC
(INF)

, and AUC
(0–T)

 with apixaban dose.

To further assess the dose proportionality of apixaban, 

the following relationship was estimated for each group 

(Japanese or Caucasian) and each of the parameters Y=C
max

, 

AUC
(INF)

, and AUC
(0–T)

 by regressing log(Y) on log(dose):

Y=A*Doseb

Point estimates, standard error, and 95% confidence limits 

were generated for the dose proportionality parameter b. 

A value near 1 for b would support the conclusion of dose 

proportionality.

Summary statistics were tabulated by group (Japanese or 

Caucasian), dose, and time point for INR, aPTT, mPT, and 

TG parameters, and the corresponding percent change from 

baseline. Plots of mean profiles over time for INR, aPTT, 

mPT, and TG parameters by dose were provided for each 

group. Scatter plots of INR, aPTT, and mPT values vs apixa-

ban plasma concentration were provided by dose and group.

All available data from all subjects who received study 

medication were included in the summaries of physical 

examination findings, clinical laboratory data, vital signs, 

and AEs. Subject demographics, physical examinations, 

laboratory data, and vital signs were summarized. Incidence 

of AEs was summarized by system organ class, preferred 

term, relationship to study drug, and severity.

Results
Demographics
Thirty-two healthy male subjects (16 Japanese and 16 Cauca-

sian subjects) participated in the study and were well matched 

for age, body weight, body mass index (BMI), and smoking 

status (Table 1). One Japanese subject withdrew informed 

consent after receiving a single dose of placebo, and all other 

subjects completed the study.

Table 1 Demographic characteristics and physical measurements

Characteristics Apixaban Placebo

Japanese (n=12) Caucasian (n=12) Japanese (n=4) Caucasian (n=4)

Age, years
Mean (sD)
range

27 (4)
21–34

28 (6)
20–39

31 (9)
21–42

33 (6)
25–38

Weight (kg)
Mean (sD)
range

65.6 (7.8)
54.5–79.1

70.1 (7.4)
58.5–83.6

66.0 (6.6)
59.5–75.0

68.9 (7.2)
60.0–77.3

Body mass index (kg/m2)
Mean (sD)
range

22.0 (2.0)
19.2–25.6

21.9 (1.9)
18.9–25.0

23.1 (2.0)
20.5–24.9

22.1 (2.5)
19.2–25.3

Smoking status, n
smoker
nonsmoker

8
4

8
4

3
1

2
2
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Pharmacokinetics
Figure 1 shows the mean (SD) plasma concentration–time 

profiles of apixaban in Japanese and Caucasian subjects. 

Apixaban pharmacokinetic parameters for Japanese and 

Caucasian subjects are summarized in Table 2. Apixaban T
max

 

values ranged from 3 to 4 h across doses and were compa-

rable between Japanese and Caucasian subjects. Apixaban 

geometric mean C
max

, AUC
(0–T)

, and AUC
(INF)

 for Japanese 

subjects were within 84%–117% of Caucasian values across 

all doses except at the 50 mg dose, where AUC values were 

~20%–22% lower in Japanese subjects (Table 3). In the dose 

Figure 1 Mean apixaban plasma concentration versus time profiles after single oral doses of (A) apixaban 2.5 and 10 mg and (B) apixaban 25 and 50 mg.
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proportionality analysis, the point estimates and 95% CIs for 

b were <1 for C
max

 and AUC in both Japanese and Cauca-

sian subjects (Table 4) indicating that increases in apixaban 

exposure were less than proportional to dose across the 

2.5–50 mg dose range. This appears to be driven by less than 

proportional increases in exposure following administration 

of the two highest doses, 25 and 50 mg (Figure 2). Increases 

in C
max

 and AUC were in proportion to dose following the 

administration of 2.5 and 10 mg apixaban in Caucasians and 

nearly proportional in Japanese subjects based on inspection 

of the dose and exposure ratios.
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Table 2 Apixaban pharmacokinetic parameter summary statistics in Japanese and Caucasian subjects

Pharmacokinetic parameters Apixaban dose

2.5 mg 10 mg 25 mg 50 mg

Japanese subjects, n 12 12 12 11
Cmax (ng/ml) 52.5 (16) 175.7 (22) 368.8 (16) 485.0 (28)
AUC(inF) (ng×h/ml) 465.7a (17) 1,628 (18) 3,414 (15) 4,743 (34)

AUC(0–T) (ng×h/ml) 429.8 (16) 1,607 (18) 3,374 (16) 4,706 (34)
Tmax (h) 3.50 (1.5, 6.0) 3.00 (1.0, 6.0) 3.00 (2.0, 4.0) 4.00 (1.5, 6.0)
T1/2 (h) 6.12a (1.21) 8.11 (4.18) 8.25 (2.47) 8.47 (1.71)
Clr (l/h) 1.11 (0.31) 1.15 (0.33) 1.04 (0.29) 1.05 (0.29)
Caucasian subjects, n 12 12 12 12
Cmax (ng/ml) 44.8 (20) 207.8 (44) 345.2 (18) 494.3 (23)
AUC(inF) (ng×h/ml) 446.5 (15) 1,946 (15) 3,819 (19) 6,093a (24)

AUC(0–T) (ng×h/ml) 421.6 (18) 1,896 (15) 3,747 (18) 5,991 (22)
Tmax (h) 3.50 (2.5, 4.0) 3.00 (2.5, 4.0) 3.50 (2.0, 4.0) 3.50 (2.0, 4.0)
T1/2 (h) 8.87 (2.95) 13.39 (6.15) 12.70 (3.90) 16.12a (7.77)
Clr (l/h) 0.90 (0.21) 0.80 (0.26) 0.84 (0.10) 0.73 (0.18)

Notes: an=10. Values for Cmax, AUC(inF), and AUC(0–T) are reported as geometric mean (CV%). Values for Tmax are reported as median (minimum, maximum). Values for T1/2 
and Clr are reported as mean (sD).
Abbreviations: AUC(0–T), area under the concentration–time curve to the last observation; AUC(inF), area under the concentration–time curve to infinity; CLR, renal 
clearance; CV, coefficient of variation; Cmax, maximum observed plasma concentration; T1/2, terminal half-life; Tmax, time to maximum plasma concentration.

Table 3 results of statistical analyses comparing apixaban Cmax, AUC(inF), and AUC(0–T) between Japanese and Caucasian subjects

Pharmacokinetic  
variable

Dose (mg) Adjusted geometric means Ratio of geometric means
(Japanese:Caucasian)

Japanese (n=12) Caucasian (n=12) Point estimate 90% CIs

Cmax (ng/ml) 2.5 52.5 44.8 1.172 0.997, 1.379
10 175.7 207.8 0.846 0.719, 0.995
25 368.8 345.2 1.068 0.908, 1.257
50 484.2 494.3 0.980 0.830, 1.156

AUC(inF) (ng×h/ml) 2.5 462.5 446.5 1.036 0.894, 1.201
10 1,628 1946 0.836 0.725, 0.965
25 3,414 3,819 0.894 0.775, 1.032
50 4,795 6,167 0.778 0.669, 0.903

AUC(0–T) (ng×h/ml) 2.5 429.8 421.6 1.020 0.885, 1.174
10 1,607 1,896 0.847 0.736, 0.976
25 3,374 3,747 0.900 0.782, 1.037
50 4,754 5,991 0.793 0.687, 0.916

Note: General linear models were fitted on logarithmic scales and 90% CIs were calculated separately for ratios of geometric means.
Abbreviations: AUC(0–T), area under the concentration–time curve to the last observation; AUC(inF), area under the concentration–time curve to infinity; Cmax, maximum 
observed plasma concentration.

Table 4 results of dose-proportionality analyses of apixaban Cmax, AUC(inF), and AUC(0–T) by ethnic group

Ethnic group Pharmacokinetic variable Dose proportionality parameter (b)

Point estimate Standard error 95% CIs

Japanese Cmax (ng/ml) 0.77 0.036 0.693, 0.837
AUC(inF) (ng×h/ml) 0.79 0.026 0.741, 0.846

AUC(0–T) (ng×h/ml) 0.82 0.026 0.769, 0.872
Caucasian Cmax (ng/ml) 0.80 0.035 0.732, 0.873

AUC(inF) (ng×h/ml) 0.88 0.025 0.833, 0.934

AUC(0–T) (ng×h/ml) 0.89 0.026 0.838, 0.939

Abbreviations: AUC(0–T), area under the concentration–time curve to the last observation; AUC(inF), area under the concentration–time curve to infinity; Cmax, maximum 
observed plasma concentration.
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Mean CLR appeared to be slightly higher in Japanese 

subjects compared with that observed in Caucasian sub-

jects, and mean T
1/2

 values across doses in Japanese subjects 

(6.1–8.5 h) appeared to be shorter than in Caucasian subjects 

(8.9–16.1 h; Table 2).

Figure 2 Dose proportionality of apixaban (A) Cmax and (B) AUC(inF) for Caucasians and Japanese.
Note: geometric mean values from each group were connected by red (Caucasian) and blue (Japanese) lines.
Abbreviations: AUC(inF), area under the concentration–time curve to infinity; Cmax, maximum observed plasma concentration.
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Pharmacodynamics
Clotting time measures (INR, aPTT, and mPT) and TG 

parameters were comparable between Japanese and Caucasian 

subjects prior to the first dose of apixaban or placebo. Follow-

ing the administration of apixaban, changes in clotting time 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Pharmacology: Advances and Applications 2018:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

160

Frost et al

measures and TG parameters closely followed the apixaban 

plasma concentration–time profile, resulting in comparable 

dose-related changes in both Japanese and Caucasian subjects 

(Figure 3). Generally, changes in pharmacodynamic measures 

were evident within 30 min of apixaban administration, reach-

ing peak values at approximately 3 h postdose and nearing 

baseline values within 12–24 h after the administration of doses 

≤10 mg. The pharmacodynamic effects of apixaban extended 

beyond 24 h for the 25 and 50 mg dose panels. There were no 

significant changes in clotting times or TG parameters in the 

subjects who received placebo (Figure 3 and Tables S1–S4).

Among the clotting time measures, mPT was the most 

sensitive to the effects of apixaban with a mean maximum 

increase from the baseline of approximately 226%–229%, 

following administration of a 50 mg single dose, and exhib-

ited a steeper concentration–response relationship than that 

for INR, which exhibited approximately a 50%–64% increase 

at the 50 mg dose (Figures 3, S1, and S2 and Tables S1 and 

S2). The effect of apixaban on aPTT was relatively limited 

compared with the other clotting time measures with a mean 

maximum increase from the baseline of ~25% at the 50 mg 

dose (Figures 3 and S3 and Table S3).

TG parameters exhibited a curvilinear response with 

increases from baseline up to approximately 178% and 142% 

for LAG and TTP, respectively, representing the greatest 

changes after apixaban administration followed by decreases 

in PEAK and ETP (86% and 49% decreases from baseline, 

respectively). Unlike INR and aPTT, changes in TG param-

eters and mPT were evident for 12 h or more after apixaban 

administration (Figures 3 and S2 and Tables S2 and S4).

safety and tolerability
There were no serious AEs or discontinuations due to AEs in 

this study. A total of 32 AEs were reported from five (41.7%) 

Japanese and 11 (91.7%) Caucasian subjects who received 

apixaban, and a total of 25 events were reported from two 

(50%) Japanese and four (100%) Caucasian subjects who 

received placebo. All reported AEs were mild or moderate in 

intensity, and all but two (back pain and ear congestion) were 

resolved by study completion. Although AEs were reported 

more frequently in Caucasian subjects than in Japanese sub-

jects, the overall frequencies of AEs were similar for apixaban- 

and placebo-treated subjects within each ethnic group and there 

were no observed dose-related AEs trends in either group.

The most frequently reported treatment-emergent AE in 

this study was headache, reported by five Caucasian subjects 

and one Japanese subject who received apixaban, as well as 

one Caucasian subject and one Japanese subject who received 

placebo. Dizziness was reported by four Caucasian subjects: 

two subjects received apixaban and two subjects received 

placebo. Fatigue was reported by three Caucasian subjects, of 

whom one subject received apixaban and two subjects received 

placebo. Infusion site (ie, venipuncture site for blood sampling) 

pain was reported by one Caucasian subject and two Japanese 

subjects, of whom all received apixaban. All other AEs in this 

study were reported by two or fewer subjects during the study.

One bleeding-related AE of mild intensity, a prolonged 

bleeding time of 20 min, occurred in a Caucasian subject 

1 week after the administration of apixaban 25 mg. The AE 

was observed during predose procedures prior to administra-

tion of the 50 mg dose. Following administration of the 50 mg 

dose, this subject’s bleeding time was 30 min at 3.5 h after dos-

ing and decreased to 9 min by 12 h after dosing. The subject 

was questioned and denied taking aspirin or aspirin-containing 

medication during his clinic furlough. The investigator consid-

ered the event to be unrelated to study drug. The subject had 

no other prolonged bleeding times during the study.

Two subjects tested positive for fecal occult blood after 

the administration of study drug: one subject 7 days after 

the administration of apixaban 25 mg and one subject after 

placebo administration. There were no clinically relevant 

changes in vital signs or ECGs in either group.

Discussion
This study directly compared apixaban pharmacokinetics and 

pharmacodynamics between Japanese and Caucasian subjects 

for the first time and evaluated apixaban following the admin-

istration of ascending doses across the approved dose range 

within the same individual, extending the available information 

with important, unique intra-subject variability data. In this 

study, oral, single-dose administration of 2.5–50 mg apixaban 

was well tolerated and resulted in consistent pharmacokinetic 

and pharmacodynamic profiles among these healthy male 

Japanese and Caucasian subjects. The matching for baseline 

age, body weight, and smoking status suggests little or no 

potential confounding by differences in these characteristics.

In both Japanese and Caucasian subjects, apixaban expo-

sure increased in proportion to dose across the approved dose 

range (2.5–10 mg) while less than proportional increases 

were observed for dose greater than 10 mg (ie, 25 and 50 

mg), and similar biphasic elimination was evident for both 

groups. Apixaban C
max

 and AUC estimates were largely 

consistent between Japanese and Caucasian subjects across 

the 2.5–50 mg dose range given that the 90% CIs included 

1 in most instances. In those instances where the 90% CI 

excluded 1, the point estimates and the CI were less than l 

suggesting lower exposure, particularly with respect to AUC, 

in the Japanese subjects. Nominally, these Japanese subjects 
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Figure 3 Mean percentage change from baseline profiles for pharmacodynamic variables for (A) Japanese and (B) Caucasian subjects.
Abbreviations: aPTT, activated partial thromboplastin time; ETP, endogenous thrombin potential; INR, international normalized ratio; LAG, lag time; mPT, modified 
prothrombin time; PeAK, peak observed thrombin concentration; TTP, time to peak thrombin concentration.
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also appeared to exhibit a shorter mean T
1/2

 and a higher mean 

CLR than that observed in the Caucasian subjects.

The dose- and concentration-dependent increases in 

coagulation tests (aPTT, INR, and mPT) observed in this 

study were consistent with previous reports demonstrat-

ing a similar range of sensitivity to the effects of apixaban, 

with aPTT being the least sensitive and mPT being the most 

sensitive among these tests.4,5,20 The observed changes in TG 

parameters were also consistent with the expected effects of 

a direct FXa inhibitor in prolonging the initiation phase and 

inhibiting the propagation phase of TG. Changes in LAG, 

TTP, and PEAK remained evident at 12 h postdose for all dose 

panels in both Japanese and Caucasian subjects. ETP appeared 

to be the least sensitive TG parameter. Overall, changes in 

these pharmacodynamic parameters were consistent with 

pharmacokinetics within each group and did not reveal any 

significant differences in the pharmacodynamic response to 

apixaban between Japanese and Caucasian subjects.

Following multiple-dose administration, apixaban phar-

macokinetics and pharmacodynamics appear to be consistent 

among Japanese, Chinese, and non-Asian healthy subjects.5,14-18 

While these reports are generally informative, there are limita-

tions to comparing data across small studies such as these. A 

larger population-based pharmacokinetic analysis including data 

from Phase II and Phase III clinical trials in patients with atrial 

fibrillation suggests that apixaban clearance may be 15% lower 

in Japanese patients compared to the overall population, which 

would correspond to an 18% higher exposure.16,17 A similar small 

effect of Asian race was found in patients treated with apixaban 

for venous thromboembolism.18 The effect of apixaban on safety 

and efficacy endpoints in Phase II and III clinical trials appears to 

be consistent between Japanese patients and the broader popula-

tion, despite potential small differences in apixaban clearance.22–25 

The present study’s findings of comparable pharmacokinetics and 

pharmacodynamics between Japanese and Caucasian subjects are 

in line with such results; however, both Japanese and Caucasian 

groups in this study comprised a limited number of healthy young 

males, which may be a constraint in the generalization of these 

results to the patient population.

Conclusion
In this study, single oral doses of apixaban over a 20-fold dose 

range were safe and well tolerated by both Japanese and Cau-

casian healthy subjects. Consistent dose-related increases in 

apixaban exposure and corresponding changes in pharmacody-

namic measures were observed in both Japanese and Caucasian 

subjects indicating that apixaban may be administered as a 

fixed dose with no need for adjustment in Japanese patients.
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