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Purpose: Aprepitant is used to prevent nausea and vomiting associated with moderately and

highly emetogenic chemotherapy. In this open-label, 2-period study, the safety, tolerability,

and pharmacokinetics (PK) of aprepitant (EMEND®) were evaluated in healthy Chinese and

Caucasian subjects.

Patients and Methods: Twelve Chinese and 12 Caucasian subjects were to receive

a 125 mg single-dose of aprepitant during period 1; subsequently, after 15 days washout,

only Chinese subjects were to receive the 3-day regimen in period 2. In each period, serial

blood samples were collected and analyzed by a validated liquid chromatographic and mass

spectrometric method to characterize aprepitant PK across both groups.

Results: In both Chinese and Caucasian subjects, there were no serious adverse events.

AUC0-∞, Cmax, Tmax, and t1/2 were largely comparable between the two ethnicities.

Comparing the result of period 1 in Chinese and Caucasian subjects, the geometric least-

squares mean maximum plasma concentrations (Cmax) were 1482 ng/mL and 1435 ng/mL,

and the area under the concentration–time curve (AUC0-∞) 34,035 hr·ng/mL and 34,188

hr·ng/mL. In period 2, the geometric mean AUC0–24 on Day 1 and Day 3 were 19,446 hr·ng/

mL and 27,843 hr·ng/mL, and the geometric mean Cmax on Day 1 and Day 3 were 1423 ng/

mL and 1757 ng/mL, respectively.

Conclusion: Aprepitant is generally safe and well tolerated in healthy Chinese and

Caucasian subjects. Aprepitant PK is comparable between Chinese and Caucasian subjects

following single-dose administration. The PK following a clinical 3-day regimen on healthy

Chinese subjects has been characterized.

Keywords: pharmacokinetics, aprepitant, chemotherapy-induced nausea and vomiting,

ethnicity, healthy subjects

Introduction
Chemotherapy-induced nausea and vomiting (CINV) is one of the most distressing

concerns that reduce cancer patients’ quality of life and prevent them from receiv-

ing chemotherapy.1–4 The pathophysiology of CINV is a complex multifactorial

process that involves communication between several neurotransmitters and recep-

tors in the central nervous system and gastrointestinal tract.3 Increased risk of

CINV may be attributable to the type of chemotherapy administered, and specific

patient characteristics such as young patients, female patients, those with comorbid

depression and anxiety, cancer-related fatigue, or previous history of nausea and

vomiting are more likely to experience CINV.5–8 There have been several important

advances in the management of CINV in recent years, particularly with the use of

various antiemetic agents, including 5-HT3 serotonin receptor antagonist and
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tachykinin Neurokinin-1 receptor antagonists (NK-1

RAs).6,9,10 NK-1 RAs have high affinity and selectivity

in the prophylaxis of emesis.11–13

Aprepitant is a potent and selective substance P (NK1-

receptor) antagonist that is recommended in combination

with other antiemetic agents for the prevention of acute

and delayed nausea and vomiting associated with highly

emetogenic and moderately emetogenic cancer chemother-

apy (HEC and MEC, respectively).12,14-16

The pharmacokinetics (PK) of aprepitant have been

well characterized in the non-Chinese population, and

several multi-center studies have shown the efficacy and

tolerability of aprepitant in Chinese subjects.17–23 The

objective of this study was to investigate the PK and safety

of aprepitant in Chinese subjects and compare the single-

dose PK between Chinese and Caucasian subjects.

Materials and Methods
Ethical Considerations
The protocol (PN802) and the informed consent form

were approved by the Ethics Committee of Zhongshan

Hospital Fudan University, Shanghai, China, and

registered on http: / /www.chinadrugtr ials .org.cn

(CTR20140116). Written informed consent was obtained

from all subjects before any study-specific procedure. The

study was conducted in accordance with the Good Clinical

Practice and the Declaration of Helsinki.

Subjects
Subjects were male or female of Chinese or Caucasian

descent residing in China and between 18 and 45 (inclu-

sive) years of age with a Body Mass Index (BMI) range of

≥19 and ≤28 kg/m2 (inclusive) at the screening visit.

Twelve Chinese subjects and 12 Caucasian subjects were

in good general health, as confirmed by medical history,

physical examination, vital signs, electrocardiogram

(ECG), and clinical laboratory test. Chinese or Caucasian

descent was defined as follows: Chinese descent: both

biological parents and all four biological grandparents

born in China and of Chinese descent. Caucasian subjects:

both biological parents and all four biological grandpar-

ents born in Europe, Australia, or North America and of

Caucasian descent.

Subjects were excluded from the study if they met any

of the following criteria: pregnant or currently breastfeed-

ing; mentally or legally incapacitated, significant emo-

tional problems at the time of study, a history of major

psychiatric disorders, clinically significant disease history,

cardiac or vascular disorder, asthma or other pulmonary

disease, major gastrointestinal abnormalities/peptic ulcera-

tion, hepatic or hepatobiliary, neurologic, endocrine,

hematologic, renal disease, major genitourinary disease,

estimated creatinine clearance of ≤80 mL/min based on

the Cockcroft-Gault equation, history of any illness or any

condition that, in the opinion of the investigator, may

interfere with optimal participation in the study, confound

the results of the study, or pose additional risk in admin-

istering aprepitant.

Study Design
This was an open-label, 2-period study in 24 healthy

subjects (12 Chinese and 12 Caucasian). All subjects

were to receive a 125 mg single-dose of aprepitant during

period 1. During period 2, the same 12 Chinese subjects

were to receive a 3-day regimen (125 mg dose of aprepi-

tant on Day 1, 80 mg dose on Day 2 and Day 3). Two

treatment periods were separated by 15 days washout

period.

All doses of the study drug were administered in the

fasted (following an at least 8 hr overnight fast) state. Each

oral dose was administered with approximately 240 mL of

room-temperature water.

Sample Collection and Plasma Drug

Assays
In treatment period 1 (all subjects), 5 mL blood was

collected per time points, as follows: pre-dose (0 hr), 0.5,

1, 2, 3, 4, 6, 8, 12, 24, 48, 72, and 96 hrs.

In treatment period 2 (only Chinese subjects), 5 mL

blood was collected per time points, as follows: pre-dose

(0 hr) and the following time points after the Day 1 dose:

0.5, 1, 2, 3, 4, 6, 8, 12, 24, 48, 48.5, 49, 50, 51, 52, 54, 56,

60, 72, 96, 120, and 144 hrs.

After collection, blood samples were centrifuged at

approximately 3500rpm for 15 mins at 4°C, and the

plasma was then separated into two aliquots of 1.0 mL,

which were stored at −70°C freezer within 45 mins of

collection until shipped to a centralized laboratory.

Plasma aprepitant concentrations were determined by

WuXi AppTec Co., Ltd (Shanghai, China) using

a validated method employing liquid-liquid extraction fol-

lowed by high-performance liquid chromatography

(HPLC) with mass spectrometric (MS) detection. The

lower limit of quantitation (LLOQ) for the aprepitant
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assay was 10.0 ng/mL, with a calibration range of 10.0 to

5000 ng/mL.

Pharmacokinetic Assessments
Pharmacokinetic parameters of aprepitant were calculated

using Phoenix® WinNonlin® 6.2. The actual blood collec-

tion times were used in the PK analysis. The maximum

plasma concentrations (Cmax) and time to maximum

plasma concentration (Tmax) were obtained directly from

the observed values. The elimination rate constant (ke) was

determined by linear regression of the logarithm of the

plasma concentrations over time. Terminal half-life (t1/2)

was calculated as 0.693/ke. The area under the concentra-

tion–time curve from zero to infinity (AUC0-∞) for apre-

pitant was calculated as AUC0-last + Cest, last/λz, where
Cest, last is the estimated concentration at the time of the

last quantifiable concentration. For each subject, λz, the
apparent first-order terminal elimination rate constant, was

calculated by regression of the terminal log-linear portion

of the plasma concentration-time profile.

Safety Assessments
The safety and tolerability of aprepitant were assessed

with adverse events (AEs), laboratory safety tests, ECGs,

vital signs, and physical examinations. Throughout the

study, the subjects were also asked to self-report AEs to

any investigator. Any serious AEs, or follow up to

a serious AE, including death due to any cause to any

subject from the time the consent is signed through 15

days following cessation of the treatment, were reported.

Statistical Analyses
In period 1 (i.e., single-dose period), the AUC0-∞ and Cmax

values were natural log-transformed prior to analysis. The

AUC0-∞ and Cmax were analyzed with a one-way ANOVA

model with group effect (Chinese vs Caucasian) as the

main factor. Back-transformed summary statistics and

inferential results were reported for pharmacokinetic para-

meters on the normal scale. The 90% confidence intervals

(CIs), based on the t-distribution, were generated from the

one-way ANOVA model for the geometric mean ratio

(GMR, [Chinese/Caucasian]) for AUC0-∞ and Cmax of

aprepitant. In period 2 (i.e., multiple-dose period), descrip-

tive statistics (arithmetic mean, standard deviation, geo-

metric mean, geometric percent CV, 95% CIs) were

provided for each PK parameter of aprepitant [e.g.,

AUC0–24hr, Cmax, Tmax (on both Day 1 and Day 3) and

apparent terminal t1/2 (on Day 3 only)] following aprepi-

tant 125 mg on Day 1, and 80 mg on Day 2 and Day 3

(period 2), respectively.

Safety was evaluated following administration of apre-

pitant in healthy Chinese and Caucasian subjects by clin-

ical assessment of AEs and other safety parameters. All

AES were coded according to the latest available version

of the MedDRA. Safety statistical analyses were per-

formed by PAREXEL Early Phase Biostatistics using

SAS® (SAS Institute Inc., Cary, North Carolina, USA),

Version 9.3.

Results
Study Subjects
In this study, a total of 24 subjects were enrolled, and all

completed the study. The summary demographic informa-

tion for the 24 subjects entered into the study is provided

in Table 1. The age, body weight, height, and body mass

index (BMI) were approximately matched and comparable

between these two ethnic groups. The average age, body

weight, height, and BMI were 26 years, 59.9 kg, 164.8 cm,

and 22.1 kg/m2 in Chinese subjects, respectively; 25.1

Table 1 Summary of Demographics and Baseline Characteristics

Category Panel A (Chinese) Panel B (Caucasian) Total

n=12 n=12 n=24

Gender[n(%)]

Male 6 (50) 6 (50) 12 (50)

Female 6 (50) 6 (50) 12 (50)

Age (years) [Mean ± SD] 26 ± 3.6 25.1 ± 2.8 25.5 ± 3.2

Height (cm) [Mean ± SD] 164.8 ± 9.5 171.7 ± 8.6 168.2 ± 9.5

Weight (kg) [Mean ± SD] 59.9 ± 6.7 64.4 ± 10 62.1 ± 8.6

BMI [Mean ± SD] 22.1±1.7 21.7±1.9 21.9±1.8

Abbreviations: Mean, arithmetic mean; SD, standard deviation.
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years, 64.4kg, 171.7cm, and 21.7 kg/m2 in Caucasian

subjects, respectively.

Pharmacokinetics
Single-Dose Pharmacokinetics

Following a single-dose administration of 125 mg aprepitant,

the drug was absorbed with a median Tmax of 4 hrs and

eliminated with the bi-exponential decline with t1/2 of approxi-

mately 12 hrs. Themean plasma concentration-time profiles in

healthy Chinese and Caucasian subjects are presented in

Figure 1 and were comparable and largely overlapped.

Table 2 presents the results of the statistical analysis

of the PK data for Chinese and Caucasian subjects in

the single-dose period (Period 1). For the comparison of

PK between Chinese and Caucasians subjects, the GMR

(Chinese/Caucasian) of AUC0-∞ and Cmax were used.

The GMR (Chinese/Caucasian) and corresponding 90%

CI for AUC0-∞ and Cmax were determined as 1.00 (0.78,

1.28) and 1.03 (0.79, 1.35), respectively. The variability

(geometric CV%) associated with AUC0-∞ and Cmax was

moderate (35.6% to 38.3%). The geometric mean t1/2of

125 mg aprepitant was comparable between Chinese and

Caucasian subjects; Cmax was reached at a median of

4.00 hrs for both ethnic groups. All four primary PK

endpoints (i.e., AUC0-∞, Cmax, Tmax and t1/2) were lar-

gely comparable between the two ethnicities.

Multiple-Dose Pharmacokinetics

The mean profiles of period 2 in healthy Chinese sub-

jects after 3-day regimen are displayed in Figure 2.

0 12 24 36 48 60 72 84 96
0

500

1000

1500

2000

2500

Time(hr)

M
ea

n
 P

la
sm

a 
A

p
re

p
it

an
t 

co
n

c 
(n

g
/m

l)

0 12 24 36 48 60 72 84 96
0.1

1

10

100

1000

10000

Time(hr)

Chinese (Subject Group 1)

Caucasian (Subject Group 2)

Figure 1 Comparison of aprepitant exposures in healthy adult Chinese and Caucasian subjects following a single oral dose of 125 mg of aprepitant in normal and semi-log

scale.

Table 2 Statistical Comparison of Plasma Pharmacokinetic Parameters of Aprepitant Following the Single-Dose

Administration of 125 mg Aprepitant in Healthy Chinese vs Caucasian Subjects Under the Fasted Condition (Period 1)

Pharmacokinetic Chinese Caucasian Chinese/Caucasian

n=12 n=12

Parameter GM (95% CI) GM (95% CI) GMR (90% CI) rMSEa

AUC0-∞ (hr·ng/mL)b 34,035 (27,507, 42,113) 34,188 (27,630, 42,302) 1.00 (0.78, 1.28) 0.356

Cmax (ng/mL)b 1482 (1178, 1864) 1435 (1141, 1806) 1.03 (0.79, 1.35) 0.383

Tmax (hr)
c 4.00 (3.00, 4.00) 4.00 (2.00, 12.00)

Apparent terminal t1/2 (hr)
d 12.59 (22.12) 12.71 (33.75)

Notes: arMSE = Square root of the residual error from the model. bBack-transformed least squares mean and confidence interval from one-way fixed

effect ANOVA model with group (Chinese vs Caucasian) as an effect performed on natural log transformed values. cMedian (Min, Max) reported for Tmax.
dGeometric mean (percent geometric coefficient of variation) reported for terminal apparent t1/2.

Abbreviations: GM, Geometric least-squares mean; GMR, Geometric least-squares mean ratio; CI, Confidence interval.
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Absorption of aprepitant was relatively rapid, with peak

plasma concentrations attained 4 hrs after drug admin-

istration. In addition, aprepitant plasma concentrations

were well maintained. The descending phase represented

to be biphasic, which showed a relatively steep initial

descending phase followed with a gradual terminal

phase. Table 3 presents the descriptive statistical sum-

mary of the aprepitant PK parameters after multi-dose in

healthy Chinese subjects. The median of Tmax was

4.00 hrs on both Day 1 and Day 3. Geometric mean

AUC0–24hr on Day 1 and Day 3 were 19,446 hr·ng/mL

and 27,843 hr·ng/mL, respectively. The geometric mean

Cmax on Day 1 and Day 3 were 1423 ng/mL and 1757

ng/mL accordingly. The apparent terminal t1/2 was

11.26 hrs following multiple-dose administration. The

AUC0–24hr and Cmax on Day 3 were higher than that of

Day 1, suggested slight accumulation in Chinese after

multiple doses administered.
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Figure 2 Aprepitant exposures in healthy adult Chinese subjects on day 1 and day 3 following a 3-day regimen of 125 mg aprepitant on day 1 and 80 mg on days 2 and 3.

Table 3 Summary of Pharmacokinetic Parameters of Aprepitant (Days 1 and 3) Following Multiple Doses

Administration of Aprepitant 125 mg on Day 1, and 80 mg on Day 2 and Day 3 in Healthy Chinese Subjects (Period 2)

Pharmacokinetic Parameter Day 1 Day 3

n=12 n=12

AUC0–24 (hr·ng/mL)a 19,446 (17,412, 21,719) 27,843 (23,154, 33,481)

Cmax (ng/mL)a 1423 (1258, 1611) 1757 (1507, 2048)

Tmax (hr)
b 4.00 (3.00, 12.00) 4.00 (2.00, 12.00)

Apparent terminal t1/2 (hr)
c 11.26 (36.67)

Notes: aBack-transformed mean and 95% confidence interval from one sample t-test performed on natural log-transformed values. bMedian (Min,

Max). cGeometric mean (% geometric CV)
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Safety
Among the 24 subjects in this study, 12 subjects experi-

enced 18 mild or moderate AEs. All these AEs were

transient in nature, and no subject withdrew because of

an AE; no serious AEs occurred in this study. All AEs

were judged to be drug-related by the investigator. The

incidence of AEs was comparable between Chinese (5/12)

and Caucasian subjects (7/12) in Table 4. Therefore, sin-

gle-dose aprepitant is generally safe and well tolerated in

healthy Chinese and Caucasian subjects, in addition, mul-

tiple doses in healthy Chinese as well.

Discussion
This was the first aprepitant PK study among subjects of

Chinese and Caucasian ethnicity, which was conducted to

support comparison across these ethnic groups. Following

administration of single dose (125 mg) aprepitant in healthy

Chinese subjects and healthy Caucasian subjects under fasted

condition, all four primary PK endpoints (i.e., AUC0-∞, Cmax,

Tmax and t1/2) were comparable between the two ethnicities.

Aprepitant exposure after a single dose in healthy Chinese

subjects in this trial was generally comparable to non-

Chinese subjects observed from a previous study;17 however

after clinical 3-day regimen administered, the previous non-

Chinese subjects’ data of AUC0–24h, Cmax and t1/2 on Day 3

were lower than Chinese subjects on Day 3. The PK profile in

Chinese subjects following the 3-day regimen shows that the

exposure on Day 3 is slightly higher than that of Day 1,

suggesting slight accumulation, which was not observed in

the previous study. The reason for the differences is not clear

and not clinically meaningful. A population PK study24

shows that body weight, age, blood urea nitrogen, and ala-

nine aminotransferase may have an effect on the clearance of

aprepitant. Therefore, we designed a well-controlled study,

which reduced those influences and eliminated the bias of

cross-study comparison.

Aprepitant is a low-extraction drug cleared by hepatic

metabolism with minimal renal excretion of the parent

drug, and the Cytochrome P450 3A4 enzyme plays

a major role in the metabolism of aprepitant.18,25,26

Therefore, it is consistent with the data of CYP3A4,

which is relatively non-polymorphic, and hence significant

differences between Chinese and Caucasian subjects

would not be expected and were not apparent in our study.

Conclusion
In summary, the PK profile in healthy Chinese subjects

and the effect of ethnicity on the pharmacokinetics of

aprepitant were studied. Moreover, the present study con-

firmed aprepitant was well tolerated in both Chinese and

Caucasian subjects.

Data Sharing Statement
● We do intend to share individual deidentified partici-

pant data;
● Individual participant data that underlie the results

reported in this article could be shared after deidentifi-

cation (text, tables, figures, and appendices);
● According to Merck Sharp & Dohme Corp.,

a subsidiary of Merck & Co., Inc., Kenilworth, NJ,

USA’s data sharing policy, including restrictions, the

data is available at http://engagezone.msd.com/ds_docu

mentation.php.
● There will be no other study-related documents shared;
● The data will be available beginning 9 months and

ending 36 months following article publication.

Table 4 Subjects with Drug-Related Adverse Events (Incidence > 0% in One or More Treatment Groups)

AE (MedDRA Preferred Term) Panel A (Chinese)[n (%)] Panel B (Caucasian) [n (%)]

n=12 n=12

Subjects with one or more adverse events 5 (41.7) 7 (58.3)

Bradycardia 3(25) 5 (41.7)

Chest discomfort 1 (8.3) 0

Alanine aminotransferase increased 1 (8.3) 0

Aspartate aminotransferase increased 2 (16.7) 1 (8.3)

Blood creatine phosphokinase increased 1 (8.3) 0

Neutrophil count increased 0 1 (8.3)

White blood cell count increased 0 1(8.3)

Rash 1 (8.3) 0

Rash pruritic 0 1 (8.3)
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