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Background: The goal of this study was to evaluate aprepitant usage in the context of routine clinical 
practice with dose/regimens at the discretion of prescribers for chemotherapy-induced nausea and vomiting 
(CINV) treatments.
Methods: In this single arm, multicenter prospective study 1,000 patients with solid malignancies were 
enrolled across 21 centers in China. The primary endpoint was the rate of adverse events (AEs), including 
drug related AEs and serious AEs (SAEs). Secondary efficacy endpoints included the proportion of patients 
achieving complete response (CR; no vomiting, no nausea, and no use of rescue medication) within 120 h 
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Introduction

Nausea and vomiting are common adverse events (AE) 
associated with cancer chemotherapy, affecting approximately 
70% of treated patients, despite significant improvements in 
treatment options available for the management of cancer 
(1,2). Chemotherapy-induced nausea and vomiting (CINV) 
has been found to negatively impact the patients’ quality 
of life (QoL), leading to loss of appetite, general fatigue, 
constipation (3) and hospitalization (4). However, CINV 
is preventable (5,6) and neurokinin-1 (NK-1) receptor 
antagonists as combination antiemetic therapy with a 
serotonin receptor (5HT3) antagonist and dexamethasone 
can be used to prevent CINV associated with moderate and 
highly emetogenic chemotherapy (7). 

Previous studies have shown that compared to moderate 
emetogenic chemotherapy (8,9), patients treated with 
high emetogenic therapy were at a greater risk of overall 
and delayed CINV (10,11), which may reach an incidence 
rate of >90% if suitable anti-emetic therapy is not  
prescribed (12). Given the role of NK-1 receptors (13) in 
the induction of delayed nausea and vomiting, the European 
Society of Medical Oncology (ESMO), the Multinational 
Association of Support Care Cancer (MASCC) and 
National Comprehensive Cancer Network (NCCN) 
guidelines recommend administering a triple combination 

consisting of a 5HT3 receptor antagonist, dexamethasone 
and a NK-1 receptor antagonist for patients receiving 
highly emetogenic chemotherapy (14,15). 

Aprepitant is a NK-1 receptor antagonist commonly 
used for the prevention of CINV (16) and in combination 
with a 5HT3 receptor antagonist and dexamethasone 
has been shown to have potent anti-emetic activity in 
a pooled analysis of two phase III clinical trials (17). 
In these studies, aprepitant demonstrated significant 
efficacy in the prevention of acute or delayed nausea and 
vomiting associated with highly or moderate emetogenic 
chemotherapy therapy (17). In addition, in the aprepitant 
group, women had a greater overall complete response (CR) 
compared to men, which suggested the administration of 
aprepitant may be beneficial in preventing CINV in female 
patients receiving highly emetogenic chemotherapy (17). 
A phase III trial revealed that aprepitant combined with 
ondansetron, with or without dexamethasone, may be an 
effective treatment regimen for the prevention of CINV in 
pediatric patients receiving highly or moderate emetogenic 
chemotherapy (18).

It has also been reported, however, that aprepitant may 
influence the toxicity and the efficacy of concomitantly 
administered drugs, since a recent systematic review 
evaluated the possible pharmacokinetic drug interactions 

after highly emetogenic chemotherapy, the rates of no nausea and no vomiting, as well as quality of life (QoL). 
Multivariable logistic regression analysis was carried out to determine factors associated with the overall 
(0–120 h), acute (0–24 h) and delayed (25–120 h) CR. 
Results: Of the 1,000 highly emetogenic chemotherapy treated patients enrolled in the study ≥1 AE, ≥1 
drug related AE, ≥1 SAE and drug related SAE rates in 998 patients were 45.9%, 2.5%, 4.0% and 0.1%, 
respectively. Approximately half of the patients (455/990, 46.0%) received aprepitant as part of a 3-drug 
anti-CINV regimen consistent with prescribing guidelines. The overall CR (0 to 120 h) for anti-emetic 
drug use was 41.0%, with an acute CR of 66.0% and a delayed CR of 46.5%. The rates of no vomiting 
and no nausea after solely aprepitant anti-emetic therapy from 0 to 120 h were 70.9% and 43.0%, for dual 
anti-emetic therapy 86.9% and 64.6%, and for triple therapy 86.4% and 69.5%, respectively. Multivariate 
regression analysis revealed that triple anti-emetic therapy (P=0.038), male gender (P<0.001) and a history of 
chemotherapy (P=0.016) were significantly associated with the overall acute CR.
Conclusions: Especially as a combination treatment, aprepitant is safe and efficient for preventing CINV 
in patients receiving highly emetogenic chemotherapy.
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with aprepitant and fosaprepitant, and concluded that 
concurrent administration of aprepitant, ifosfamide, 
oxycodone, quetiapine, selective serotonin reuptake 
inhibitors/serotonin-norepinephrine reuptake inhibitors 
and warfarin may lead to AEs including neurotoxicity, 
a decreased respiratory rate, somnolence, vomiting 
and prothrombin time/international normalized ratio  
changes (19). A retrospective analysis of the NK-1 receptor 
antagonist, fosaprepitant, found that administration 
of fosaprepitant and anthracyclines through the same 
peripheral vein may cause a local reaction including 
swelling, extravasation and phlebitis at the infusion site (20). 
However, other AEs related to interactions of aprepitant 
with co-medications are rarely reported.

In the present study, we carried out a multicenter, single 
arm, prospective clinical study in China to evaluate the 
safety and efficacy of aprepitant in Chinese patients receiving 
highly emetogenic chemotherapy for the treatment of solid 
malignancies in the context of routine clinical practices. We 
also analyzed the factors associated with CR and assessed 
potential anti-emetic drug interactions associated with 
concomitant therapy. We present the following article in 
accordance with the TREND reporting checklist (available 
at http://dx.doi.org/10.21037/cco-20-160).

Methods

Study design 

This  mult icenter,  s ingle  arm,  prospect ive ,  non-
interventional surveillance study was conducted in 21 
centers across China; with the objective of assessing the 
safety and efficacy of aprepitant in preventing CINV in 
patients with solid malignant tumors treated with highly 
emetogenic chemotherapy. 

Inclusion criteria were: adult males or females ≥18 
years of age; the patient must be willing to provide written 
informed consent; the patient was scheduled to receive his/
her highly emetogenic chemotherapy; patient was treated 
with aprepitant for the first time; the patient was able to 
read, understand and complete the subject diaries; and the 
patient must be able to understand written Chinese and 
complete the subject diaries. No translations of the subject 
diaries other than those provided by the SPONSOR were 
permitted. 

Exclusion criteria were: patients having any medical 
condition or concurrent use of medications, which 
may be a  contraindicat ion to the approved local 

prescribing information as per the investigator’s opinion; 
contraindication to aprepitant; patient had received a non-
approved (investigational) drug within the last 4 weeks; and 
any condition which in the opinion of the investigator may 
confound the results of the survey or pose unwarranted 
risk in administering the study drug to the patient. In 
addition, patients were excluded if they had one or more 
of the following conditions: concurrent usage of pimozide, 
terfenadine, astemizole or cisapride and aprepitant was 
contraindicated due to hypersensitivity to any component 
of the product.

The enrollment period was 21 months and 10 days. 
Aprepitant was given with a 5HT3 antagonist plus a 
corticosteroid, but physicians prescribed aprepitant 
according to their discretion and in many cases a non-
recommended dose/regimen of aprepitant was employed. 

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the independent ethics committees of all the 
participating centers and informed consent was taken from 
all the patients. The European Network of Centres for 
Pharmacoepidemiology and Pharmacovigilance (ENCePP) 
registration number is EUPAS29952.

Study population

The study included male and female patients aged ≥18 
years. All enrolled patients provided written informed 
consent to participate, were scheduled to receive highly 
emetogenic chemotherapy regimens, were aprepitant naïve 
and able to read and understand Chinese to complete 
patient diaries. Patients could, with mutual agreement, 
withdraw from the study for reasons deemed justified by the 
investigator. 

Treatment and surveillance

All included patients received CINV prophylaxis, which 
is defined as antiemetic therapy prescribed to prevent the 
occurrence of nausea or vomiting administered according 
to the investigator’s orders. Based on NCCN/ASCO 
guidelines, the CINV prophylaxis medication consisted 
of a 5HT3 antagonist administered before chemotherapy 
on Day 1 and a corticosteroid administrated on Days 1 to 
3 or on Day 4. The recommended dose of aprepitant was  
125 mg orally 1 h prior to chemotherapy treatment (Day 1) 
and 80 mg orally once daily in the morning on Days 2 and 3. 

For  pr ior  chemotherapy treatments  inc luding 
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initiation time, drug, dosage/dose unit and the route of 
administration, the investigator investigated medical records 
and included prior medications taken by the patient within 
7 days before the administration of aprepitant.

For concomitant medication, all were taken by patients 
from the time of the first dose of aprepitant to 5 days after 
the last dose; data were extracted from the patient’s medical 
record or patient diaries together with dosing level. The 
concomitant medications were from two sources: (I) all 
concomitant medications taken in the hospital recorded 
in the patient medical record prior to discharge; (II) 
entries in the Medication Questionnaire of the patients’ 
dairies, which was reviewed by investigators when it was 
returned to the site prior to data entry into the CRF. The 
information included the chemotherapy administered, 
drug name, dosage and formulation of CINV prophylaxis 
or rescue medications administered, as well as other 
medications. Alcohol consumption was defined as drinking 
alcoholic beverages >10 times per week and history of 
alcohol consumption was evaluated as yes/no, >10 times 
per week and <10 times per week according to the patients 
information. 

Rescue therapies were planned to be classif ied 
as :  ant ih i s tamines  (e .g . ,  ce t i r i z ine ,  c lement ine , 
cyclizine, dexchlorpheniramine or meclizine), 5HT3 
antagonists (e.g., granisetron, dolasetron, tropisetron, 
ramosetron or ondansetron), phenothiazines (e.g., 
metop imaz ine ,  proch lorperaz ine ,  f luphenaz ine , 
perphenazine, thiethylperazine, levomepromazine, or 
chlorpromazine), butyrophenones and butyrophenone 
derivatives (e.g., haloperidol or droperidol), benzamides 
(e.g., metoclopramide, levosulpiride, or alizapride), 
benzodiazepines (e.g., alprazolam, clonazepam, diazepam, 
lorazepam, midazolam), corticosteroids (e.g., prednisone, 
prednisolone, methylprednisolone, dexamethasone, or 
betamethasone), domperidone-antacids/proton pump 
inhibitors/histamine H2-receptor antagonists (e.g., bismuth 
subsalicylate, ranitidine, famotidine, chewable calcium 
carbonate, esomeprazole, omeprazole, pantoprazole), others 
including Traditional Chinese Medicine (e.g., olanzapine or 
hyoscine).

However, in order to reflect the real clinical situation, 
all patients who took at least one dose of aprepitant 
prior to receiving highly emetogenic chemotherapy were 
included and patients who provided consent received 
diaries including: (I) MASCC antiemesis Tool (MAT), (II) 
functional living index-emesis (FLIE) and (III) medication 
questionnaires after taking each dose of aprepitant. 

Patients were instructed and reminded to complete the 
diaries in a timely fashion. In addition, patients were 
contacted by investigators or qualified designees to assess 
AEs up to 14 days after the last dose of aprepitant. The 
investigators reviewed the medication questionnaires 
before they subsequently completed the documentations 
and then two researchers verified the data. An AE was 
defined as any unfavorable and unintended temporally 
change in the structure, function, or chemistry of the 
body without necessarily having a causal association with 
the use of aprepitant. A drug related AE was defined as 
an AE resulting from the use of aprepitant. The Medical 
Dictionary for Regulatory Activities (MedDRA), version 
17.0, was used for AE coding. AEs were classified according 
to the MedDRA system organ class (SOC) and preferred 
term (PT). 

Study endpoints 

Primary endpoints were AEs, drug related AEs and 
serious AEs 
To characterize the safety profile of aprepitant, the 
occurrence of any AEs, including drug related AEs and 
serious AEs (SAEs), and discontinuation of treatment due to 
AEs were monitored, recorded, and analyzed as the primary 
endpoints of the study. 

Patients, who received at least one dose of aprepitant 
( E M E N D ®)  w e r e  m o n i t o r e d  f o r  A E s  ( p h y s i c a l 
examination, vital signs, laboratory tests) throughout 
aprepitant treatment up to 14 days after the last dose of 
aprepitant was administered. Events related to the efficacy 
endpoint (vomiting, retching, nausea) were not defined 
as AEs during Day 1 until the morning of Day 6 (a total 
of 120 h), unless they met the definition of SAEs. All AEs 
were collected in person or via telephone, recorded in the 
patient’s medical record and reported by the investigators 
or the qualified designees. The investigators assessed the 
relationship to aprepitant. The main safety endpoints were: 
the patient proportion of one or more (I) AEs; (II) drug 
related AEs; (III) SAEs; (IV) discontinuation due to an AE. 

Secondary endpoint: evaluation of the efficacy of 
aprepitant 
Secondary endpoints were the evaluation of the efficacy 
of aprepitant during the acute phase (0–24 h), the delayed 
phase (25–120 h) and the total phase (0–120 h), and 
included CR, the proportion of patients with no vomiting 
and no clinically significant nausea, as well as no nausea and 
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no impact on QoL (0–120 h).
In this study, the criteria to evaluate CINV was based on 

the MAT. 
CR was defined as no vomiting, with no rescue therapy 

(rescue therapy was any medication administered to treat 
established nausea or vomiting).

No vomiting was defined as no vomiting, retching or dry 
heaves (including patients who received rescue therapy). 

No nausea was defined as a MAT score of 0.
No clinically significant nausea was defined as a MAT 

score of 1–2. 
No impact on QoL was defined as a FLIE score >6 in 7 

subscales (>108 total points).
Vomiting assessment 
A vomiting episode was defined as one or more continuous 
vomiting (expulsion of stomach contents through the 
mouth) or retches (an attempt to vomit that did not produce 
stomach contents; also referred to as dry heaves). The 
presence and number of vomiting episodes were recorded 
by patients in MAT. Definitions were also provided in 
MAT. The patients were educated to adhere to the protocol 
definition of vomiting episodes and to review these 
definitions as necessary.
Nausea assessment 
Nausea was self-assessed using a 0–10 scale (MAT item 4 
and 8) in the patients’ diaries. For example, “If you had 
nausea, please circle or enter the number that most closely 
resembles your nausea”.

Statistical analysis

Patient data are presented as frequencies and percentages. 
Safety and efficacy endpoints are given as descriptive 
statistics in numbers, observed rates and 95% confidence 
intervals (CIs). The CR rate of all included aprepitant 
medication regimens are presented as percentages with 
P values. After univariate logistic regression analysis of 
factors, a multivariate logistic regression analysis, with 
adjustments for the potential clinical factors including 
gender, age, cisplatin dosage and duration of usage, 
antiemetic-therapy regimens and alcohol consumption 
was conducted to identify factors associated with CRs in  
0–120 h, 0–24 h and 25–120 h treatment intervals, with 
odds ratios (ORs) and 95% CIs determined. All statistical 
tests were performed using the “R” software statistical 
package and P values <0.05 were considered to be 
statistically significant.

Result

Demographic and baseline characteristics of patients

In the 21 participating centers, a total of 1,000 Chinese 
patients with solid malignant tumors were enrolled [median 
54.0 years (range, 18–85); 482 (48.2%) females; BMI: 
23.03±3.22 kg/m2]. Of the 1,000 patients, 998 (99.8%) 
received at least 1 dose of aprepitant and were included in 
the safety analysis; 990 (99.0%) received at least 3 doses 
of aprepitant and were included in the safety analysis  
(Figure 1). From all included patients 982 (98.2%) 
completed the MASCC anti-emesis tool, 980 (98.0%) the 
medication questionnaire and the FLIE questionnaire were 
completed by 972 (97.2%) patients. Of the patients, 14.5% 
had a history of alcohol consumption and 12.2% a history 
of CINV (Table 1). 

Most of the patients were lung cancer (50.5%) and breast 
cancer (23.8%) cases and the primary cancer diagnosis 
phase for all patients was mainly stage III–IV (60.7%).

Of the patients, 76.2% had received ≥1 prior medication 
(except chemotherapy including herbal and traditional 
medicine (38.6%), corticosteroids for systemic use 
(24.9%), and drugs for acid related disorders (23.8%). A 
total of 998 patients received aprepitant on Day 1 before 
chemotherapy was initiated; 996 patients and 991 patients 
continued to receive therapy at 80 mg QD on Day 2 
and Day 3. In addition, most patients received cisplatin 
bases chemotherapies [723 (72.3%)]. Other combination 
therapies administered to patients accounted for <10% of 
all treatments (Table 1).

Safety of aprepitant 

Overall, 458 (45.9%) patients in the safety population 
(n=998) reported ≥1 AE. The rate of occurrence of ≥1 drug 
related AEs or SAEs was 2.5% and 4.0%, respectively. Only 
one patient with a SAE (0.1%) did not complete the study. 
AEs listed according to different system organ classes are 
shown in Table 2.

Within alterations detected by laboratory parameters 
of urinalysis, hematology, and blood chemistry (19.6%; 
95% CI: 17.2–22.2%) decreases in white blood cell (WBC) 
(11.2%) and neutrophil (5.9%) counts were the most 
common AEs. The second highest AE incidence was seen 
in the gastrointestinal system organ class, with 17.2% (95% 
CI: 14.9–19.7%) of patients experiencing a gastrointestinal 
AE. These included constipation (6.7%), nausea (4.8%), 
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vomiting (2.2%) or diarrhea (1.9%). Most drug-related AEs 
were associated with the gastrointestinal system organ class 
(1.9%; 95% CI: 1.2–3.0%) (Table 2).

Of the cohort of 40 patients who experienced SAEs, 
blood related disorders were the major SAEs (1.2%; 95% 
CI: 0.6–2.1%) including bone marrow failure (1.1%) and 
febrile neutropenia (0.2%) (Table 2). There was only one 
SAE of gastrointestinal disorder was judged related to 
study drug and not an ECI at the discretion of investigator, 
but this subject was recovering from this event. All of the 
other SAEs were not related to the study drug. There were 
4/998 (0.4%) deaths reported in the study. All 4 deaths were 
unrelated to the study drug.

Finally, the clinically relevant unexpected drug interactions 
between aprepitant and substrates of CYP3A4 (vinblastine 
and vincristine) and CYP2C9 (i.e., warfarin, tolbutamide and 
oral hypoglycemics) were assessed in this study. 

Table 3 presents the summary of clinically relevant 
unexpected drug interactions between aprepitant and 
substrates of CYP3A4 and CYP2C9. There was no subject 
treated with vinblastine concomitantly in the study. In 11 
subjects treated with vincristine concomitantly, 6 subjects 
reported one or more AEs and 2 subjects reported one 
or more drug-related AEs. In 165 subjects treated with 
CYP2C9 substrates concomitantly, 65 (39.4%) subjects 

reported one or more AEs and only 1 subject reported one 
or more drug-related AEs, which are consistent with the 
safety profile of the previous studies. Therefore, there were 
no clinically relevant unexpected drug interactions noted in 
this study.

Aprepitant efficacy evaluation

After aprepitant therapy, we analyzed the complete response 
(CR) of 990 patients 0–120 h from the initiation of highly 
emetogenic chemotherapy. The overall rate of CR was 
41.0% (95% CI: 37.9–44.1%) in the population of patients 
who received different drug combinations (n=990, efficacy 
population). The CR rates in the acute (0 to 24 h) and 
delayed (25 to 120 h) phases are shown in Table 4. The CR 
rate in the acute phase was significantly greater compared 
to the delayed phase (66.0% vs. 46.5%, P<0.001). 

The proportion of patients with no vomiting from 0 to  
24 h (acute) and from 25 to 120 h (delayed) as well as the 
overall study period (0–120 h), no nausea (0–120 h)

The overall CR rates and no vomiting or no nausea in the 
acute (0 to 24 h) and delayed (25 to 120 h) phases as well 
as during the overall study period (0–120 h) in patients 

Subjects enrolled 

(n=1,000)

Aprepitant not 

administered (n=2)

Safety 

population

Aprepitant administered for 

1 day (n=998)

Aprepitant administered for 

2 days (n=996)

Aprepitant administered for

3 days (n=990)

Efficacy 

population

Discontinuations (n=8), due to:

– AE (n=1)

– Death (n=3)

– Lost to follow-up (n=2)

– Withdrew informed consent form (n=1)

– Other (n=1)

Figure 1 Schematic diagram of patient enrollment and the population in the analysis set. 
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Table 1 Demographic and baseline characteristics of Chinese 
patients receiving highly emetogenic chemotherapy for the treatment 
of solid malignancies

Characteristic Values

Total 1,000

Age, years

<55 511 (51.1)

≥55 489 (48.9)

Females, n (%) 482 (48.2)

Alcohol use history, n (%) 145 (14.5)

Pregnancy related nausea/vomiting history, n 
(%)

110 (11.0)

CINV history, n (%) 122 (12.2)

Nausea/vomiting <24 h before study start, n 
(%)

7 (0.7)

Primary cancer diagnosis phase (clinical 
stage), n (%)

I 71 (7.1)

II 145 (14.5)

III 240 (24.0)

IV 367 (36.7)

NA 177 (17.7)

Tumor site, n (%)

Lung 505 (50.5)

Breast 238 (23.8)

Other organs 257 (25.7)

Medication usage, n (%)

Prior chemotherapy history 326 (32.6)

≥1 prior medication (except chemotherapy)* 762 (76.2)

Concomitant chemotherapy 1,000 (100.0)

Rescue medication 18 (1.8)

Aprepitant administration, n (%)

1 day 998 (99.8)

2 days 996 (99.6)

3 days 991 (99.1)

Other anti-emetic therapy including 
dexamethasone, n (%)

679 (67.9)

Table 1 (continued)

Table 1 (continued)

Characteristic Values

Dual therapy including dexamethasone 33 (3.3)

Triple therapy including dexamethasone 427 (42.7)

Quadruple therapy including dexamethasone 157 (15.7)

Quintuplet therapy including dexamethasone 62 (6.2)

Cisplatin-based chemotherapy and other 
chemotherapies, n (%)

723 (72.3)

Cisplatin + gemcitabine 200 (20.0)

Cisplatin + paclitaxel/docetaxel 181 (18.1)

Cisplatin + pemetrexed 149 (14.9)

Cisplatin + etoposide 121 (12.1)

Cisplatin + 5-fluorouracil 13 (1.3)

Cisplatin + irinotecan 12 (1.2)

Cisplatin + targeted therapies (all) + 
pemetrexed

9 (0.9)

Cisplatin + etoposide + bleomycin 9 (0.9)

Cisplatin + gimeracil 6 (0.6)

Cisplatin + 5-fluorouracil + paclitaxel/
docetaxel

5 (0.5)

Cisplatin + vinorelbine/vincristine 5 (0.5)

Cisplatin + pirarubicin/pharmarubicin 5 (0.5)

Cisplatin + capecitabine 4 (0.4)

Cisplatin + mitomycin + vinorelebine/
vincristine

4 (0.4)

Cyclophosphamide + epirubicin 76 (7.6)

5-fluorouracil + cyclophosphamide 
+epirubicin

59 (5.9)

5-fluorouracil + epirubicin 22 (2.2)

Epirubicin 12 (1.2)

Gemcitabine 11 (1.1)

Docetaxel/Paclitaxel + epirubicin 7 (0.7)

Cyclophosphamide 3 (0.3)

Cyclophosphamide + vinorelebine 2 (0.2)

5-fluorouracil + cyclophosphamide 1 (0.1)

Others 84 (8.4)

*, herbal and traditional medicine (38.6%), corticosteroids for 
systemic use (24.9%), and drugs for acid related disorders 
(23.8%). CINV, chemotherapy-induced nausea and vomiting; 
NA, not applicable.
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Table 2 The safety profile of AEs, drug related AEs and SAEs after aprepitant treatment for CINV induced by highly emetogenic chemotherapy 
analyzed according to different system organ classes 

Variable AE, n (%) Drug-related AE, n (%) SAE, n (%) Drug-related SAE, n (%)

Total (N=998) 458 (45.9) 25 (2.5) 40 (4.0) 1 (0.1)

Blood and lymphatic system 34 (3.4) 0 (0.0) 12 (1.2) 0 (0.0)

Gastrointestinal 172 (17.2) 19 (1.9) 4 (0.4) 1 (0.1)

General/administration site 116 (11.6) 3 (0.3) 0 (0.0) 0 (0.0)

Laboratory Investigations 196 (19.6) 1 (0.1) 8 (0.8) 0 (0.0)

Metabolic/nutrition 65 (6.5) 2 (0.2) 2 (0.2) 0 (0.0)

Nervous system 35 (3.5) 0 (0.0) 3 (0.3) 0 (0.0)

Respiratory, thoracic and mediastinum 53 (5.3) 2 (0.2) 1 (0.1) 0 (0.0)

Skin and subcutaneous 20 (2.0) 0 (0.0) 0 (0.0) 0 (0.0)

Cardiovascular system 0 (0.0) 0 (0.0) 4 (0.4) 0 (0.0)

Eye diseases 0 (0.0) 0 (0.0) 1 (0.1) 0 (0.0)

Hepatobiliary system  0 (0.0) 0 (0.0) 2 (0.2) 0 (0.0)

Infections and infectious diseases 0 (0.0) 0 (0.0) 3 (0.3) 0 (0.0)

All kinds of injuries, poisoning and surgical 
complications 

0 (0.0) 0 (0.0) 1 (0.1) 0 (0.0)

Benign, malignant and unknown tumors 
(including cystic and polypoid)

0 (0.0) 0 (0.0) 3 (0.3) 0 (0.0)

Kidney and urinary system 0 (0.0) 0 (0.0) 1 (0.1) 0 (0.0)

AEs, adverse events; CINV, chemotherapy-induced nausea and vomiting; SAEs, serious adverse events.

Table 3 The safety profile of AEs, drug related AEs and SAEs for the subjects having clinically relevant unexpected drug interactions

Concomitant CYP3A4 or CYP2C9
Subjects having concomitant  

CYP3A4 or CYP2C9
Subjects with  

AEs
Subjects with drug-related  

AEs

CYP3A4 11 6 (54.5%) 2 (18.2%)

Vincristine 11 6 (54.5%) 2 (18.2%)

CYP2C9 165 65 (39.4%) 1 (0.6%)

Celecoxib 5 4 (80.0%) 0

Cyclophosphamide 146 57 (39.0%) 1 (0.7%)

Glimepiride 1 1 (100.0%) 0

Ibuprofen 7 4 (57.1%) 0

Each subject is counted at most once within each category. The subjects would be counted if one or more adverse events occurred after 
the start date of specific concomitant CYP3A4 or CYP2C9. AEs, adverse events; SAEs, serious adverse events.
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treated with highly emetogenic chemotherapies and anti-
emetic drugs as solely aprepitant, dual, triple, quadruple 
and quintuplet therapies were 66.0%, 46.5% and 41.0%, 
66.1%, 46.5%, 41.0%, 100.0%, 48.3% and 41.1%, whereas 
for no impact on QoL they were 92.0%, 48.0% and 64.4%, 
respectively (Table 4). 

Rates of no vomiting and no nausea after aprepitant and/
or combined with other anti-emetic drugs 

Further analysis showed that 172 (17.4%) of patients 
received aprepitant as monotherapy, 130 (13.1%) received 
dual anti-emetic drugs including aprepitant, 455 (46.0%) 
triple and 168 (17.0%) quadruple, while quintuplet anti-
emetic drugs were only administered to 65 (6.6%) highly 
emetogenic chemotherapy treated patients (Table 5). 

From Table 5, it is clear that the rate of no vomiting in 
patients receiving triple anti-emetic drugs in the acute and 
delayed phase was 92.5% and 92.3%, respectively. The 
overall no vomiting and no nausea rate (0–120 h) in patients 
receiving the triple anti-emetic drug schemes (aprepitant 
combined with 2 other anti-emetic drugs) were 86.4% and 
69.5%, which were higher than the responses to aprepitant 
monotherapy of 70.9% and 43.0% (both P<0.001), dual 
anti-emetic drug schemes (aprepitant combined with one 
other anti-emetic drug) (86.9% and 64.6%, P=0.872, 
P=0.296), and quadruple anti-emetic drug schemes 
(aprepitant combined with 3 other anti-emetic drugs) 
(77.4% and 55.4%, P=0.007, P=0.001). The above findings 
clearly indicated that triple anti-emetic combination drugs 
had superior efficacy in reducing nausea and vomiting in the 
1–120 h period compared to other regimens.

In addition, dexamethasone combined with aprepitant 
and palonosetron produced a higher rate of no nausea and 
no vomiting during the 0–120 h period (86.7% and 85.9%). 

In comparison with palonosetron combined with 

aprepitant, tropisetron combined with aprepitant, or 
dexamethasone combined with tropisetron, we found that 
the dexamethasone and aprepitant combination increased 
the rate of no vomiting to 100.0% and no nausea rate to 
78.8%, respectively, indicating that dexamethasone was the 
most suitable co-medication with aprepitant (Table 5).

Analysis of the CR rates of aprepitant protection against 
vomiting and nausea induced by combination chemotherapy

From analysis of the CR rates of aprepitant protection effect 
against vomiting and nausea induced by cisplatin combination 
chemotherapy, we found that the CR rates, not only in the 
acute phase, but also in the delayed phase and in the overall 
study period (0–120 h) were different and the average CR rates 
were lower than for other chemotherapies, based on various 
combination treatment regimens with cisplatin. However, 
when compared to the most common chemotherapy (cisplatin 
+ gemcitabine), the rates of CR after aprepitant prevention 
treatment were not significantly different for each type of 
cisplatin combination therapy (Table 6).

In general, aprepitant prevention treatments for cisplatin 
and cisplatin combination chemotherapies produced 
lower CR rates than prevention treatments for other 
chemotherapies, which reached mostly 100% (Table 6).

Factors affecting CR determined by multivariable regression 
analysis 

Using multivariable regression analysis, we found that triple 
anti-emetic therapy (OR 1.16; P=0.038), male gender (OR 
1.21; P<0.001), history of alcohol consumption (yes vs. no) 
(OR 0.70; P=0.002) and a history of prior chemotherapy 
regarding any kind of agent (OR 1.13; P=0.016) were 
significant CR influencing factors in the overall phase 
(0–120 h); triple anti-emetic therapy (OR 1.15; P=0.049), 

Table 4 Comparison of the rates of CR, no vomiting, no nausea and no impact QoL for patients treated with highly emetogenic chemotherapy 
after aprepitant protection therapy from 0 to 24 h (acute) and from 25 to 120 h (delayed) as well as the overall study period (0–120 h) 

Variable 0–24 h, % 25–120 h, % 0–120 h, % 

CR rate 66.0 (n=653) 46.5 (n=460) 41.0 (n=406)

No vomiting 66.1 (n=654) 46.5 (n=460) 41.0 (n=406)

No nausea 100.0 (n=990) 48.3 (n=478) 41.1 (n=407)

No impact on QoL 92.0 (n=911) 48.0 (n=475) 64.4 (n=638)

CR, complete response; QoL, quality of life.
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male patients (OR 1.21; P<0.001), history of alcohol 
consumption (yes vs. no) (OR 0.69; P=0.001) and a history 
of chemotherapy (OR 1.16; P=0.004) were shown to be 
significantly associated with CR during the delayed phase. 
In contrast, none of the analyzed factors affected CR 
significantly during the acute phase. For the CR influencing 
factor analysis in different phases dual anti-emetic therapy, 
female, no alcohol consumption, and no history of the prior 

chemotherapy were referenced (Table 7).
A history of prior chemotherapy (OR 1.13; P=0.016) 

was a significant risk factor for CR in the present study. We 
further analyzed the effect of prior chemotherapy on CR. 
Among prior chemotherapies, the use of anti-neoplastic 
drugs other than alkylating agents, antimetabolites, 
cytotoxic drugs, plant alkaloids and natural products 
produced a proportion of patients with CR of 46.6%, no 

Table 6 CR of aprepitant prevention based on different drug combinations with cisplatin and other chemotherapies

Drug combination 

Complete response (%) after initiation time of highly emetogenic chemotherapy

n 0–24 h (%) 25–120 h (%) 0–120 h (%)
P value (compare to cisplatin 

gemcitabine in 0–120 h)

Cisplatin + gemcitabine 200 71.0 51.0 47.0 –

Cisplatin + paclitaxel/docetaxel 181 76.2 54.1 49.1 0.683

Cisplatin + pemetrexed 149 71.8 40.9 38.2 0.126

Cisplatin + etoposide 121 77.6 57.0 53.7 0.252

Cisplatin + 5-fluorouracil 13 92.3 61.5 61.5 0.395

Cisplatin + irinotecan 12 50.0 50.0 33.0 0.391

Cisplatin + targeted therapies (all) + 
pemetrexed

9 100.0 77.7 77.7 0.092

Cisplatin + etoposide + bleomycin 9 44.4 22.2 22.2 0.183

Cisplatin + gimeracil 6 50.0 66.6 50.0 1.000

Cisplatin + 5-fluorouracil + paclitaxel/
docetaxel

5 100.0 40.0 40.0 1.000

Cisplatin + vinorelbine/vincristine 5 60.0 60.0 40.0 1.000

Cisplatin + pirarubicin/pharmarubicin 5 60.0 80.0 60.0 0.669

Cisplatin + capecitabine 4 75.0 75.0 75.0 0.348

Cisplatin + mitomycin + vinorelebine/
vincristine

4 50.0 50.0 50.0 1.000

Cyclophosphamide + epirubicin 76 70.0 79.0 70.0 <0.001

5-fluorouracil + cyclophosphamide 
+epirubicin

59 93.2 100.0 93.2 <0.001

5-fluorouracil + epirubicin 22 59.1 63.6 59.1 <0.286

Epirubicin 12 100.0 100.0 100.0 0.001

Gemcitabine 11 100.0 100.0 100.0 <0.001

Docetaxel/paclitaxel + epirubicin 7 85.7 100.0  85.7 0.007

Cyclophosphamide 3 100.0 100.0 100.0 0.070

Cyclophosphamide + vinorelebine 2 100.0 100.0 100.0 0.136

5-fluorouracil + cyclophosphamide 1 100.0 100.0 100.0 0.290

Others 84  96.2 100.0  96.2 <0.001
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vomiting, no nausea (46.6%, for all) and no impact on QoL 
(65.8%), whereas the lowest CR, no vomiting and nausea 
rates were found with alkylating agents (21.6%, 21.6% and 
21.6%, respectively) (Table 8). These results indicated that 
prior administration of chemotherapy drugs affected the CR 
of patients treated with aprepitant after highly emetogenic 
chemotherapy therapy. Patients who received concomitant 
drugs also showed a difference in CR, vomiting and nausea 
rates based on different medications. This finding was 
especially true after the use of prior medications related to 
dermatological, musculo-skeletal and respiratory system 
treatments in which the CRs were in contrast to other 
concomitant medications >50% (Table 8). 

Discussion

Aprepitant is part of an antiemetic regimen consisting of a 
5HT3 antagonist/dexamethasone regimen with an overall CR 
(0–120 h) of 41.0% in our study, which was comparatively 
lower than in other reported comparable studies 48.9% (21) 
and 62.8% (22). The rate of no vomiting in our study was 
also lower (41.0% from 0 to 120 h) compared with Western 
81.5% (21) 76.2% (22) and other Chinese studies with rates 
of 64% (23) and 74% (24) reported.

The difference between this study and other published 

data is that our study evaluated “real world” use of 
aprepitant, and the dosing/regimen were at the discretion 
of prescribing physicians. Since many of them prescribed 
aprepitant monotherapy, the efficacy was lower, because 
patients did not receive the recommended regimen. Another 
possible reason may be that patients enrolled in our study 
had already received prior chemotherapy and other organ 
system related treatments, which seriously affected CR and 
the no vomiting and no nausea rates (Table 8). Alkylating 
agents and cytotoxic drugs could have predisposed these 
patients to vomiting, with gender and age playing roles in 
driving CR (patients aged <55 years and females had a lower 
CR). Similar results were reported in a Japanese study, in 
which aprepitant therapy was more effective in preventing 
CINV in male patients, who achieved higher no vomiting 
and CR rates than females (25). Also other studies noted 
that in addition to age and a history of nausea/vomiting, 
especially women, younger patients and those who don’t 
drink much alcohol, had an elevated risk of experiencing 
CINV (26-28), which is in agreement with the findings of 
the present study.

Percentages of patients with AEs (45.9%), drug related 
AEs (2.5%), SAEs (4.0%) and drug related SAEs (0.1%) 
were mainly lower than in previous studies with 62.8% AEs, 
7.2% drug related AEs, 2.8% SAEs (22), 40% AEs, 11.7% 

Table 7 Multivariable logistic regression analysis of the odds ratio of achieving CR after anti-emetic (aprepitant) drugs demonstrated reduced 
nausea and vomiting induced by different high emetogenic cancer chemotherapy regimens used to treat solid malignant tumors 

Variable 
Overall CR Acute CR Delayed CR

OR 95% CI P value OR 95% CI P value OR 95% CI P value

Age (<55 vs. ≥55 years) 1.00 1.00–1.01 0.251 1.00 1.00–1.00 0.165 1.00 1.00–1.01 0.172

Gender (male vs. female) 1.21 1.09–1.34 <0.001 1.03 0.99–1.08 0.172 1.21 1.09–1.33 <0.001

History of alcohol 
consumption (yes vs. no)

0.70 0.56–0.88 0.002 0.95 0.86–1.05 0.312 0.69 0.55–0.87 0.001

History of prior 
chemotherapy (yes vs. no)

1.13 1.02–1.26 0.016 0.99 0.94–1.04 0.598 1.16 1.05–1.29 0.004

Cisplatin treatment duration 
(days) 

1.00 0.98–1.02 0.883 1.00 0.99–1.01 0.991 1.00 0.98–1.02 0.823

Anti-emetic therapy 
quadruple vs. dual 

1.07 0.92–1.23 0.394 1.03 0.97–1.10 0.336 1.06 0.91–1.22 0.465

Anti-emetic therapy single 
vs. dual

0.98 0.84–1.14 0.785 1.00 0.93–1.07 0.988 0.97 0.84–1.13 0.687

Anti-emetic therapy triple 
vs. dual

1.16 1.01–1.33 0.038 1.02 0.96–1.09 0.499 1.15 1.00–1.31 0.049

CI, confidence interval; CR, complete response; OR, odds ratio.
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Table 8 Influence of clinical characteristics on CR, no nausea/vomiting and impact on QoL

Categorization/system organ classes
CR No vomiting No nausea No impact on QoL 

Cases % Cases % Cases % Cases %

Prior chemotherapy drug

Alkylating agents (n=74) 16 21.6 16 21.6 16 21.6 43 58.1

Antimetabolites (n=127) 54 42.5 54 42.5 54 42.5 81 63.8

Cytotoxic drugs (n=96) 28 29.2 28 29.2 28 29.2 56 58.3

Other anti-neoplastic (n=219) 102 46.6 102 46.6 102 46.6 144 65.8

Plant alkaloids and natural products (n=158) 67 42.4 67 42.4 67 42.4 104 65.8

Hormone antagonist (n=1) NA NA NA NA NA NA 1 100.0

Concomitant chemotherapy drug, %

Alkylating agents (n=206) 51 24.8 51 24.8 51 24.8 112 54.4

Antimetabolites (n=488) 188 38.5 188 38.5 188 38.5 302 61.9

Cytotoxic drugs (n=224) 55 24.6 55 24.6 55 24.6 121 54.0

Other anti-neoplastic (n=793) 358 45.1 358 45.1 359 45.3 533 67.2

Plant alkaloids and natural products (n=366) 175 47.8 175 47.8 84 48.1 122 69.9

Prior drug category (except chemotherapy), %

Alimentary tract and Metabolism treatments 
(n=439)

187 42.6 187 42.6 188 42.8 287 65.4

Anti-infectives for systemic use (n=159) 55 34.6 55 34.6 55 34.6 106 66.7

Antineoplastic and Immunomodulators 
(n=242)

110 45.5 110 45.5 111 45.9 168 69.4

Blood and blood forming organs treatments 
(n=348)

149 42.8 149 42.8 150 43.1 223 64.1

Cardiovascular system medications (n=213) 97 45.5 97 45.5 98 46.0 145 68.1

Dermatologicals (n=13) 7 53.8 7 53.8 7 53.8 10 76.9

Genito-urinary system and sex hormones 
medications (n=13)

6 46.2 6 46.2 6 46.2 11 84.6

Musculo-skeletal system treatments (n=81) 45 55.6 45 55.6 45 55.6 62 76.3

Nervous system treatments (n=184) 84 45.7 84 45.7 84 45.7 128 69.6

Respiratory system treatments (n=122) 67 54.9 67 54.9 67 54.9 86 70.5

Sensory organs treatments (n=3) 1 33.3 1 33.3 1 33.3 2 66.7

Systemic hormone applications (excl. sex 
hormones) (n=253)

111 43.9 111 43.9 111 43.9 156 61.7

Various medications (n=424) 193 45.5 193 45.5 194 45.8 290 68.4

Table 8 (continued)
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Table 8 (continued)

Categorization/system organ classes
CR No vomiting No nausea No impact on QoL 

Cases % Cases % Cases % Cases %

Concomitant drug category (except chemotherapy), %

Alimentary tract and Metabolism treatments 
(n=989)

406 41.1 406 41.1 407 41.2 638 64.5

Anti-infectives for systemic use (n=100) 40 40.0 40 40.0 40 40.0 70 70.0

Anti-neoplastic and immunomodulators 
(n=447)

177 39.6 177 39.6 178 39.8 306 68.5

Anti-parasitics, insecticides and repellants 
(n=1)

1 100.0 1 100.0 1 100.0 1 100.0

Blood and blood forming organs medications 
(n=550)

244 44.4 244 44.4 245 44.6 359 65.2

Cardiovascular system medications (n=498) 186 37.3 186 37.3 187 37.6 308 61.8

Dermatologicals (n=26) 11 42.3 11 42.3 11 42.3 16 61.5

Genito-urinary system and sex hormones 
applications (n=18)

6 33.3 6 33.3 6 33.3 11 61.1

Musculo-skeletal system treatments (n=113) 56 49.6 56 49.6 56 49.6 82 72.6

Nervous system treatments (n=284) 112 39.4 112 39.4 113 39.8 192 67.6

Respiratory system treatments (n=165) 80 48.5 80 48.5 80 48.5 121 73.3

Sensory organs treatments (n=9) 2 22.2 2 22.2 2 22.2 8 88.9

Systemic hormones applications (excl. sex 
hormones) (n=961)

399 41.5 399 41.5 400 41.6 623 64.8

Various treatments (n=642) 261 40.7 261 40.7 262 40.8 434 67.6

Experience any nausea/vomiting within 24 h after chemotherapy, %

Yes (n=318) 0 0.0 0 0.0 0 0.0 128 40.3

No (n=654) 406 62.1 406 62.1 407 62.2 510 78.0

Missing (n=18) 0 0.0 0 0.0 0 0.0 0 0.0

History of CINV, %

Yes (n=119) 37 31.1 37 31.1 37 31.1 68 57.1

No (n=871) 369 42.4 369 42.4 370 42.5 570 65.4

History of alcohol use, %

Yes (n=145) 66 45.5 66 45.5 67 46.2 111 76.6

No (n=832) 329 39.5 329 39.5 329 39.5 515 61.9

Missing (n=13) 11 84.6 11 84.6 11 84.6 12 92.3

CINV, chemotherapy-induced nausea and vomiting; CR, complete response; NA, not applicable; QoL, quality of life; SOC, system organ 
class.
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drug related AEs and 1.3% SAEs (24).
In the present study, prior or concomitant therapy with 

anti-metabolite plant alkaloids impacted on the QoL of 
many patients, but rescue medication was not required in 
the majority of cases (98.3% and 94.7%), findings similar to 
other published data (29,30). Aprepitant based triple therapy 
did not impact on the QoL of patients in contrast to solely 
ondansetron and dexamethasone (31) administrations, which 
is in agreement with the guidelines which recommend 
the addition of an NK-1 receptor antagonist to a 5HT3 
antagonist + corticosteroid combination to improve QoL.

A combination of chemotherapeutic agents may have 
an impact on CR, which is dependent on their emetogenic 
potential (32), which was reflected in the high CR rates for 
chemotherapy regimens other than cisplatin. In the present 
study, highly emetogenic chemotherapies and moderate 
emetogenic cisplatin containing chemotherapies led to low 
CRs, with the lowest CR rate observed in patients treated 
with cisplatin + 5-fluorouracil + epirubicin/doxorubicin. 
After low dose cisplatin, highly emetogenic chemotherapy 
has been demonstrated to induce nausea and vomiting in 
both patients and animal models, an action which increases 
significantly with increasing dosage (33). This treatment 
causes acute and delayed vomiting (33,34), but the time of 
onset of nausea is shorter compared with vomiting (33). 
In our study, this trend between medication duration and 
the dose of cisplatin (30–110 mg) was not seen (data not 
shown). The CRs achieved with different durations of 
cisplatin treatment were similar, suggesting that aprepitant 
was equally effective regardless of the duration of cisplatin 
treatment.

We found, that dexamethasone was the most suitable 
co-medication for aprepitant, which is in agreement with 
the NCCN recommendation of combination therapy over 
monotherapy for CINV management (35,36), a finding 
underlined by the fact that dexamethasone is an integral 
component of almost all antiemetic drug regimens (32).

Taken together aprepitant was found to be safe and 
tolerable in Asian (35,37,38) and Western populations 
(22,36), findings confirmed in the present study involving 
Chinese patients. 

However, there were a number of limitations to our 
study. The results are confounded by the variability index 
usage and the lack of a control group. First, self-reporting 
of data using MASCC and FLIE questionnaires may 
possibly have led to under/over-reporting of the efficacy 
or safety variables. In addition, this was not a randomized 
study. Second, an element of subjective bias cannot 

be ruled out during the documentation of symptoms; 
therefore, the results must be interpreted with a degree of 
caution. However, the objective of the study was to look at 
aprepitant usage in the context of routine clinical practice in 
which there is inherent variability in the concomitant use of 
corticosteroids and other drugs.

Conclusions

In conclusions, the present study showed that aprepitant 
for the prevention of CINV associated with highly 
emetogenic chemotherapy was generally safe and well 
tolerated with only 1 drug related SAE, which was 
resolved during treatment. The combination of anti-
emetic drugs with aprepitant affected positively the CR 
rate in highly emetogenic chemotherapy treated patients. 
The results also suggest that aprepitant use in combination 
with standard anti-emetic drugs should be selected on 
the basis of the emetogenic potential of the administered 
chemotherapy. 
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