
ORIGINAL ARTICLE

Aprepitant as an add-on therapy in children receiving
highly emetogenic chemotherapy: a randomized, double-blind,
placebo-controlled trial

Sameer Bakhshi1 & Atul Batra1 & Bivas Biswas1 & Deepa Dhawan1
& Reeja Paul1 &

Vishnubhatla Sreenivas2

Received: 8 July 2014 /Accepted: 23 March 2015 /Published online: 8 April 2015
# Springer-Verlag Berlin Heidelberg 2015

Abstract
Background Aprepitant, a neurokinin-1 receptor antagonist,
in combination with 5 HT-3 antagonist and dexamethasone
is recommended in adults receiving moderately and highly
emetogenic chemotherapy to reduce chemotherapy-induced
vomiting (CIV). Data for use of aprepitant in children is lim-
ited and hence aprepitant is not recommended by Pediatric
Oncology Group of Ontario guidelines for prevention of
CIV in children <12 years.
Methods A randomized, double-blind, placebo-controlled tri-
al was conducted at a single center in chemotherapy naïve
children (5–18 years) receiving highly emetogenic chemother-
apy. All patients received intravenous ondansetron
(0.15 mg/kg) and dexamethasone (0.15 mg/kg) prior to che-
motherapy followed by oral ondansetron and dexamethasone.
Patients randomly assigned to aprepitant arm received oral
aprepitant (15–40 kg=days 1–3, 80 mg; 41–65 kg=day 1,
125 mg and days 2–3, 80 mg) 1 h before chemotherapy. Con-
trol group received placebo as add-on therapy. Primary out-
come measure was the incidence of acute moderate to severe
vomiting, which was defined as more than two vomiting ep-
isodes within 24 h after the administration of the first chemo-
therapy dose until 24 h after the last chemotherapy dose in the

block. Complete response (CR) was defined as absence of
vomiting and retching during the specified phase.
Results Of the 96 randomized patients, three were excluded
from analysis; 93 patients were analyzed (50 in aprepitant arm
and 43 in placebo arm). Acute moderate and severe vomiting
was reported in 72 % patients receiving placebo and 38 %
patients receiving aprepitant (p=0.001). Complete response
rates during acute phase were significantly higher in
aprepitant arm (48 vs. 12 %, p<0.001). No major adverse
effects were reported by patients/guardians.
Conclusions This double-blind, randomized, placebo-
controlled trial shows that aprepitant significantly decreases
the incidence of CIV during acute phase when used as an add-
on drug with ondansetron and dexamethasone in children re-
ceiving highly emetogenic chemotherapy.
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Introduction

Chemotherapy-induced vomiting (CIV) remains one of the
most distressing toxicities of cancer treatment in pediatric pa-
tients. The incidence and severity of CIV depends on many
factors, including variability among patients and the type of
chemotherapeutic drugs, the dose, schedule, and route of ad-
ministration used in different chemotherapy regimens [1–3].
CIV can affect the quality of life by reducing the ability to
enjoy food and maintain other activities of daily living [4, 5].
Moreover, CIV can lead to poor compliance with further che-
motherapy [6]. CIV control in the first chemotherapy cycle is
of particular importance, as this is related to the occurrence
and severity of CIV in the subsequent cycles [1, 5, 7]. In
addition, patients who develop CIV in the acute phase (within
24 h of chemotherapy) are more likely to develop CIV in the
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delayed phase (more than 24 h after completion of chemother-
apy) [8]. Current guidelines by the National Comprehensive
Cancer Network, the European Society of Medical Oncology,
and the American Society of Clinical Oncology recommend
anti-emetic regimen consisting of a type 3 serotonin 5-
hydroxytryptamine (5-HT3) receptor antagonist, a corticoste-
roid, and the selective substance P neurokinin-1 (NK-1) re-
ceptor antagonist, aprepitant, in adult patients receiving highly
emetogenic chemotherapy [9–11].

The role of aprepitant in reducing CIV in children has not
been systematically evaluated. Aprepitant in patients more
than 11 years of age has been studied in a randomized con-
trolled trial of 46 patients [12] who showed statistically insig-
nificant increased complete response rates (CR) with
aprepitant; it had the same adverse event profile as in adults
and increased CR rate in delayed phase. Data in younger pa-
tients is further scarce. A single-arm prospective study of 11
patients (12 months to 17 years old) and 20 highly emetogenic
chemotherapy cycles showed that aprepitant is well tolerated
with 39 % CR rate [13]. No high quality evidence exists to
unequivocally support the use of aprepitant in this age group.
Hence, aprepitant has been incorporated in the Pediatric On-
cology Group of Ontario (POGO) antiemetic guidelines only
in children more than 12 years of age and receiving highly
emetic chemotherapy, although this is based on a very low
quality evidence [14]. In children less than 12 years of age,
use of aprepitant is not recommended due to lack of evidence.

This study was designed to assess the efficacy of aprepitant
as an add-on agent to anti-emetic backbone (ondansetron and
dexamethasone) in reducing the incidence of CIV in pediatric
patients (≤18 years of age) receiving highly emetogenic
chemotherapy.

Patients and methods

Study design and patients

This was a single-center, randomized, double-blind, placebo-
controlled study aimed to evaluate the efficacy of aprepitant in
reducing the incidence of CIV in pediatric patients receiving
highly emetogenic chemotherapy. The study was conducted in
the pediatric oncology division of the cancer center at All
India Institute of Medical Sciences, a tertiary care center in
New Delhi which is the primary referral center for cancer
patients in the northern part of India.

All chemotherapy naïve patients of age 5–18 years and
weight 15–65 kg with confirmed diagnosis of malignancy
and planned for highly emetogenic chemotherapy (as defined
in POGO guidelines for classification of chemotherapeutic
drugs [15]) were eligible to participate in this study. The lower
limit of age and weight were arbitrary and were set to include
the patients who could swallow the capsule. Consecutive

patients registered during the enrollment duration were of-
fered to participate in this study (Fig. 1). Exclusion criteria
included significant organ dysfunction (aspartate
aminotransferase/alanine aminotransferase >2.5 times of up-
per normal limit, serum bilirubin >1.5 times of upper normal
limit, serum creatinine >1.5 times of upper normal limit), ac-
tive infection, uncontrolled medical condition other than ma-
lignancy, pregnancy, need for contraindicated concomitant
medication (terfenadine, astemizole, or cisapride), patient on
systemic steroids other than use as anti-emetic agent, treat-
ment with another investigational drug within 4 weeks of
study start or prior aprepitant use, received or planned for
radiotherapy to abdomen or pelvis in the week prior to treat-
ment initiation, and vomiting within 24 h prior to treatment.

Patients who met the eligibility criteria were assigned to
one of the two groups using random allocation number gen-
erated by computer. One investigator (DD) maintained ran-
domization. The other investigators and the patients were un-
aware of the actual treatment allocation. Patient’s data collec-
tion forms were reviewed and collected by an independent
investigator who ensured that the data was complete and
accurate.

The institutional ethics committee approved the study.
Written consent was obtained from guardians of all the pa-
tients. The trial was approved by the drug controller general of
India (DCGI). The study was registered at clinicaltrials.gov
(ClinicalTrials.gov identifier NCT01402024).

Chemotherapy protocols

Patients receiving any of the four highly emetogenic chemo-
therapy protocols were enrolled in this study. Of these,
ABVD, VAdC, and VAC are single-day protocols. ABVD
was given in standard doses (doxorubicin 25 mg/m2,
bleomycin 10 mg/m2, vinblastine 6 mg/m2, and dacarbazine
375 mg/m2). VAC included vincrist ine 2 mg/m2,
doxorubicin75 mg/m2, and cyclophosphamide 1200 mg/m2.
In VAdC, vincristine 2 mg/m2, actinomycin-D 1×35 mg/m2,
and cyclophosphamide 2200 mg/m2 were administered. Cis-
platin and doxorubicin were administered over 3 days with
daily dose of 40 mg/m2 cisplatin and 25 mg/m2 doxorubicin.

Antiemetic treatments

On the day of chemotherapy, all the patients received
ondansetron (0.15 mg/kg; maximum 16mg) as an intravenous
bolus followed by dexamethasone (0.15 mg/kg) as 15-min
intravenous infusion in 100 ml normal saline 30 min prior to
chemotherapy. Patients were randomly assigned to one of the
two groups; aprepitant group received aprepitant capsules
(Empov; Dr Reddy’s Laboratories, India) 1 h prior to chemo-
therapy on days 1–3. The dose of aprepitant was based on
weight groups; 15–40 kg received 80 mg on days 1–3 and
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41–65 kg received 125 mg on day 1 followed by 80 mg on
days 2–3. The other group received placebo capsules contain-
ing starch (prepared by Dr. Reddy’s Laboratories, India). The
patients were required to swallow the whole capsule and open-
ing of capsule was not permitted.

In addition to intravenous ondansetron and dexametha-
sone, as per our institutional practice, all patients received oral
ondansetron (0.3 mg/kg q 8 hourly) and oral dexamethasone
(0.15 mg/kg q 8 hourly) starting from the day of chemother-
apy till 48 h after completion of chemotherapy. Rescue med-
ications were permitted for vomiting (except additional
aprepitant) as Badd on^ to ondansetron and dexamethasone
therapy. The rescue agents included additional ondansetron
and/or dexamethasone, or metoclopromide. The maximum
total dose allowed for oral ondansetron was 32 mg per day.

To ensure the blinding of patients, the drugs (aprepitant or
placebo) were put into identical capsules (one for each day,
days 1–3). Patients receiving single-day chemotherapy re-
ceived day 1 capsule under supervision and compliance on
day 2 and day 3 was assessed by counting the remaining pills
on day 3. In patients receiving 3-day chemotherapy protocol,
all three doses were administered under supervision.

Definitions

Vomiting was defined as a reflexive act of ejecting the con-
tents of the stomach through the mouth. An emetic episode
was defined as a single vomiting or retching episode or any
number of continuous vomiting episodes. One emetic episode
had to be separated from another by the absence of vomiting
or retching for at least 1 min. Acute vomiting was defined as

any episode occurring after the administration of the first che-
motherapy dose until 24 h after the last chemotherapy dose in
the block. Delayed vomiting was considered from 24 h up to
6 days after the last dose of chemotherapy. For single-day and
3-day protocols, the acute vomiting was evaluated up to day 2
and day 4, respectively. Overall vomiting included both acute
and delayed phase assessment. Complete response (CR) was
defined as absence of vomiting and retching during the spec-
ified phase. Oral intake for both food and fluid was also sep-
arately recorded during this period as normal or decreased as
compared to pre-chemotherapy intake, as stated by the guard-
ian or patient.

Clinical assessment

Baseline demographic details of all patients were recorded.
Details of vomiting were recorded in a diary by the guardian
or patient that contained questions regarding vomiting along
with some additional variables like other chemotherapy-
related toxicities, food and fluid intake, and requirement of
any rescue medication. This tool has previously been used in
another randomized controlled trial, conducted in this institute
[16].

The guardian and patient were explained in detail in their
own language about the filling out of diary. The diary was
handed over to the guardian to record all the events at home
(incidence and severity of vomiting, other toxicities, and oral
intake) till 6 days after last chemotherapy. The adverse events
were recorded as reported by the patients and guardians in the
diary as per the NCI CTCAEv4.0. Febrile neutropenia records
were reviewed from the health records for all patients. Febrile

Assessed for eligibility

(n=107)

Randomized (n=96)

Excluded (n=11)

5 Refused to participate

4 Modified chemotherapy

dosages

Placebo arm (n=44) Aprepitant arm (n=52)

Analyzed (n=50)

Excluded from analysis 

(n=2)

[Did not fill up the diary]

Analyzed (n=43)

Excluded from analysis 

(n=1)

[Did not fill up the diary]

Fig. 1 Consort diagram
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neutropenia was defined as oral temperature >38.5 °C or two
consecutive readings of >38.0 °C for 2 h and an absolute
neutrophil count <0.5×109/l, or expected to fall below 0.5×
109/l. The patients were monitored till the administration of
next chemotherapy cycle.

Outcome measures

The primary end point of this study was acute moderate and
severe vomiting. The National Cancer Institute guidelines
were used to assess the severity of vomiting based on the data
provided by the patient in the diary (Table 1) [17]. Vomiting
was grouped as nil to mild and moderate to severe for analysis.
The secondary end points included complete control of de-
layed vomiting, the complete CIV response rate, and normal
oral intake (food and fluid). Complete CIV response was de-
fined as absence of vomiting and retching during the respec-
tive phase. Oral intake was compared to the pre-chemotherapy
intake by the patient and guardian, and recorded as normal or
decreased.

Statistical analysis

The following assumptions were made for sample size calcu-
lations: the incidence of moderate to severe acute vomiting in
control group would be approximately 70 %, as observed
previously [14] and adding aprepitant would decrease this to
50%.With a power of 80% and significance level of 5% for a
two-sided test able to compare the rates of overall CIV reduc-
tion between the two independent samples, 103 patients per
arm were necessary to detect a significant difference. Assum-
ing 10 % loss to follow-up, discontinuation of drug, or non-
compliance and dropouts, 110 patients in each group were
required.

Descriptive statistics were used to analyze the demographic
and clinical characteristics of all the patients. A modified
intention-to-treat population, i.e., patients who received che-
motherapy, took one or more doses of study drug, and had one
or more post treatment measurements, was used for efficacy
analysis. Comparison between categorical variables was

done by chi-square test and continuous variables were
compared by Student’s t test. Incidence of CIV and CR
rates were compared between patients who received 1-
day and 3-day chemotherapy protocols in those who were
randomized to the aprepitant arm. All tests were two-sided,
and a significance level of 0.05 was used. All statistical
analysis were carried out by Stata (version 12).

Role of funding source

The funding source (Dr. Reddy’s Laboratories Ltd., Hydera-
bad, India) had no role in study design; in the collection,
analysis, and interpretation of data; in the writing of the report;
and in the decision to submit the paper for publication.

Results

From September 2011 to February 2013, 107 patients were
screened for eligibility in the trial, of which 96 were enrolled
in this study. Three patients did not fill out the diary and hence
were excluded from the analysis. Therefore, 93 patients were
evaluated: 50 in aprepitant arm and 43 in the control arm
(Fig. 1). The study was closed before reaching the planned
number of patients as per the protocol due to poor accrual, and
the results were analyzed.

The baseline characteristics were comparable between the
two arms (Table 2).

Acute and delayed moderate to severe vomiting (Table 3)

In the acute phase, there was significant reduction in the
incidence of moderate and severe vomiting in the group re-
ceiving aprepitant as compared to the placebo group (38 vs.
72 %, p=0.001). There was no significant difference between
the two groups in moderate to severe vomiting in the delayed
phase (42 vs. 56 %, p=0.18). Overall, combining both acute
and delayed phase, 84 % patients in the placebo arm had

Table 1 Assessment of vomiting
Assessment of vomiting

Grade Severity of vomiting Categorization for analysis in this study

0 No vomiting Nil or mild
1 1–2 episodes in 24 h

2 3–5 episodes in 24 h Moderate to severe
3 ≥6 episodes in 24 h; tube feeding, total parenteral

nutrition, or hospitalization indicated

4 Life-threatening consequences; urgent intervention
indicated

5 Death
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moderate to severe vomiting as compared to 56 % in the
aprepitant arm (p=0.004).

Complete response

CR during acute phase was seen in 48 % of patients receiving
aprepitant, compared to 12 % in placebo arm (p<0.001). The
CR rates for aprepitant versus placebo arm during delayed
phase and overall phase were 34 vs. 30 % (p=0.7) and 22
vs. 9 % (p=0.1), respectively.

One-day versus 3-day chemotherapy

Of the 50 patients in aprepitant arm, 38 patients received 1-
day chemotherapy and 12 patients received 3-day chemother-
apy. In aprepitant arm, the CR rates (1-day vs. 3-day chemo-
therapy) during acute phases were 55 vs. 25 % (p=0.07) and
42 vs. 8 % (p=0.03), respectively.

In the placebo arm, 26 patients received 1-day chemother-
apy and 17 patients received 3-day chemotherapy. In this arm,
the CR rates (1-day vs. 3-day chemotherapy) during acute
phases were 19 vs. 0 % (p=0.05) and 42 vs. 12 % (p=0.03),
respectively.

Other outcome measures (Table 4)

Five of 43 patients in the placebo arm and five of 50 pa-
tients in the aprepitant arm required rescue medications for
vomiting (p=0.8). One patient in the placebo arm required
hospitalization for severe vomiting requiring intravenous
fluids and antiemetics.

Oral intake was compared with pre-chemotherapy in-
take. Fluid intake was significantly decreased in both
acute and delayed phases of assessment in the placebo
arm as compared to the aprepitant arm (p=0.03 and p=
0.002, respectively). Likewise, food intake was signifi-
cantly decreased in the acute phase in the placebo arm
(p=0.04), but this difference was not seen in the de-
layed phase (p=0.15).

Adverse events (Table 5)

None of the patients developed any grade 3 or 4 ad-
verse events. Most common adverse events reported in the
study were anorexia and headache (grade 1 or 2), which

Table 2 Baseline characteristics
of patients (n=96) Placebo arm Aprepitant arm P value

Number of patients 44 (46 %) 52 (54 %)

Age (in years)

Mean±standard deviation 13.1±3.54 12.7±3.45 0.58
Median 13 13

Range 5-18 6-18

Sex

Female 11 (25 %) 16 (31 %) 0.53
Male 33 (75 %) 36 (69 %)

Diagnosis

Hodgkin’s lymphoma 11 (25 %) 13 (25 %) 0.4
Osteosarcoma 17 (39 %) 13 (25 %)

Ewing sarcoma 11 (25 %) 20 (38 %)

Rhabdomyosarcoma 4 (9 %) 6 (12 %)

Adenoid cystic carcinoma 1 (2 %) –

Chemotherapy

ABVD 11 (25 %) 13 (25 %) 0.34
VAC 4 (9 %) 6 (12 %)

VAdC 11 (25 %) 20 (38 %)

Cisplatin/adriamycin 18 (41 %) 13 (25 %)

Duration of illness (in months)

Mean±standard deviation 5.9±5.4 6±4.1 0.87

Percentages have been rounded off to nearest number and hence the total may not be 100. Excluded from efficacy
analysis: two patients from aprepitant arm, 13 and 12 years old with diagnosis of osteosarcoma and Hodgkin’s
lymphoma, respectively; one patient from placebo arm, 17 years old with osteosarcoma

ABVD doxorubicin, bleomycin, vinblastine, and dacarbazine; VAC vincristine, actinomycin-D, and cyclophos-
phamide; VAdC vincristine, doxorubicin, and cyclophosphamide
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occurred with similar frequency in both the groups
(Table 5). Other side effects observed were constipation,
diarrhea, and gastritis, which occurred in similar frequen-
cy in both the arms.

The adverse events could not be assessed in patients who
did not complete the diary; however, a review of their health
record did not reveal any grade 3 or 4 adverse event. Specif-
ically, the incidence of febrile neutropenia was similar in both
aprepitant and placebo arms (12 vs. 18 %, p=0.36).

Discussion

The study showed that aprepitant significantly reduced mod-
erate to severe acute phase CIVand increased complete acute

CIV response rate in the aprepitant arm. However, there was
no difference between the study arms with respect to delayed
CIV complete response rates. In a sub-group analysis, signif-
icantly higher delayed CIV complete response rates were not-
ed in the aprepitant arm receiving 1-day chemotherapy com-
pared to 3-day chemotherapy regimens.

The role of aprepitant has been clearly elucidated in several
randomized controlled trials in adults receiving highly
emetogenic chemotherapy [18–20]. As a result, use of
aprepitant has been incorporated in most of the antiemetic
guidelines for adult patients. The data for use of aprepitant is
lacking in the pediatric patients. In a retrospective analysis by
Choi et al. [21], use of aprepitant in children (32 months to
18 years) receiving highly or moderately emetogenic chemo-
therapy was not associated with significant reduction of CIV.

Table 3 Assessment of vomiting
Placebo arm (n=43) Aprepitant arm (n=50) Difference (95 % CI) P value

Acute

Nil 5 (12 %) 24 (48 %) 0.001
Mild 7 (16 %) 12 (28 %) 7 (14 %) 31 (62 %) 34 (15–53%)

Moderate 14 (33 %) 13 (26 %)

Severe 17 (39 %) 31 (72 %) 6 (12 %) 19 (38 %)

Delayed

Nil 13 (30 %) 17 (34 %) 0.18
Mild 6 (14 %) 19 (44 %) 12 (24 %) 29 (58 %) 14 (0–34%)

Moderate 19 (44 %) 19 (38 %)

Severe 5 (12 %) 24 (56 %) 2 (4 %) 21 (42 %)

Overall

Nil 4 (9 %) 11 (22 %) 0.004
Mild 3 (7 %) 7 (16 %) 11 (22 %) 22 (44 %) 28 (10–46%)

Moderate 16 (37 %) 21 (42 %)

Severe 20 (47 %) 36 (84 %) 7 (14 %) 28 (56 %)

Percentages have been rounded off to nearest number and hence the total may not be 100

Table 4 Assessment of outcome
measures other than vomiting Placebo arm (n=43) Aprepitant arm (n=50) Difference (95 % CI) P value

Rescue medication 5 (12 %) 5 (10 %) 2 (0–15%) 0.8

Food intake(acute phase)

Normal 12 (28 %) 24 (48 %) 0.04
Decreased 31 (72 %) 26 (52 %) 20 (1–40%)

Food intake (delayed phase)

Normal 23 (54 %) 34 (68 %) 0.15
Decreased 20 (46 %) 16 (32 %) 15 (0–35%)

Fluid intake (acute phase)

Normal 17 (40 %) 31 (62 %) 0.03
Decreased 26 (60 %) 19 (38 %) 24 (4–44%)

Fluid intake (delayed phase)

Normal 21 (49 %) 40 (80 %) 0.002
Decreased 22 (51 %) 10 (20 %) 31 (12–50%)

Percentages have been rounded off to nearest number and hence the total may not be 100
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A prospective observational study conducted by Bodge et al.
showed safety and efficacy of aprepitant in children <40 kg in
11 patients [13]. The study was not randomized and the sam-
ple size was too small to conclude firmly on the use of
aprepitant. A randomized, double-blind, placebo-controlled
trial in 11–19-year-old patients did not reveal significant dif-
ference in CR rates; however, the delayed phase vomiting was
significantly reduced with the use of aprepitant [12]. A recent
retrospective review of 26 patients reported the use of
aprepitant and fosaprepitant in children as young as 11 months
[22]. However, the dose of aprepitant was highly variable
among the patients. Two other retrospective analyses in pedi-
atric population have been published that show improved con-
trol of CIV with the use of aprepitant [23, 24].

The results of our study clearly demonstrate the role of
aprepitant in 5–18-year-old patients receiving highly
emetogenic chemotherapy. The CR rates were significantly
higher during the acute phase in the aprepitant arm. It is ex-
pected that this will improve the quality of life of these pa-
tients, although this was not assessed in our study. This was
also supported indirectly by the significantly higher propor-
tion of patients with normal food and fluid intake in the acute
phase in the aprepitant arm. However, the CR rates for
delayed and overall phases were not different in the
two arms. Aprepitant is effective in both acute and de-
layed phases in adult population [25]. The lack of effi-
cacy of aprepitant in delayed CIV observed in this study
may be due to smaller sample size or a heterogeneous
population receiving both 1-day and 3-day chemothera-
py protocols. None of the patients receiving 3-day che-
motherapy achieved an overall CR. Use of aprepitant
beyond 3 days in patients receiving multi-day chemo-
therapy regimens may increase the CR rates and re-
quires further investigation.

Further, aprepitant appears to be safe with no major report-
ed adverse effects by the patients; notably the adverse events
in our study were not prospectively monitored and relied on
spontaneous reporting by the patients and guardians. An

increase in the number of episodes of febrile neutropenia has
been reported in earlier trials in both pediatric and adult pop-
ulations [12, 13, 17]; however, this was not observed in this
study.

In our study, we used similar dexamethasone dose in both
the arms. In adults, it has been shown that aprepitant decreases
the metabolism of dexamethasone and thereby increasing its
bioavailability. However, such interaction has not been
studied in pediatric population and the recommendation
for dose reduction is an extrapolation of observation
from adult studies. The exact reduction in dexametha-
sone dose is not known in pediatric population. In the
retrospective analysis by Choi et al. [21], the dose of
dexamethasone was same in patients receiving aprepitant
and no increased adverse effects were noted. Our study
had the same finding, but increased availability of dexa-
methasone may be a confounder in decreasing the CIV.
The CR rates reported in our study (48 %) are some-
what higher than those reported in earlier studies in
pediatric age group (36–39 %) [12, 13]. The increased
CR rate may be due to the increased dexamethasone
dose in the aprepitant arm.

We observed lower CR rates as compared to adult experi-
ence with aprepitant (63–68 %) [18, 20]. This has been ob-
served in earlier studies as well, and the reason may be differ-
ence in chemotherapy regimen and dose intensity [12, 13].
Difference in pharmacokinetics or differential mechanisms
of emesis in children may be contributory; however, this re-
quires further investigation.

The dose of aprepitant used in this study is also different
from the POGO recommendations. However, the dose of
aprepitant in pediatric population is not standardized and de-
pends on individual institutional practice. The same dose as
ours has been used in other published studies as well [13, 22].

The demerit of our study was that the primary outcome
measure was taken as acute moderate and severe vomiting
and not CR, which has been reported in most of the studies.
However, post hoc analysis of CR rates was done that showed

Table 5 Adverse events (as
reported by patients and
guardians)

Acute phase Delayed phase

Symptoms Placebo
(n=43)

Aprepitant
(n=50)

P value Placebo
(n=43)

Aprepitant
(n=50)

P value

Headache 16 (37 %) 20 (40 %) 0.78 19 (44 %) 24 (48 %) 0.71

Fever 11 (25 %) 9 (18 %) 0.37 15 (34 %) 17 (34 %) 0.93

Anorexia 26 (60 %) 27 (54 %) 0.53 19 (44 %) 19 (38 %) 0.54

Cough 13 (30 %) 8 (16 %) 0.10 12 (28 %) 7 (14 %) 0.1

Diarrhea 7 (16 %) 14 (28 %) 0.18 13 (30 %) 10 (20 %) 0.25

Constipation 12 (28 %) 14 (28 %) 0.99 14 (33 %) 16 (32 %) 0.95

Gastritis 2 (5 %) 1 (2 %) 0.47 1 (2 %) 0 0.28

Percentages have been rounded off to nearest number
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significantly increased CR rates during the acute phase. Ad-
ditionally, the adverse events were not prospectively moni-
tored and relied on spontaneous reporting by patient or guard-
ian. This could have led to under-reporting of adverse events.
Also, the assessment of oral intake was subjective and
assessed by patient and guardian as compared to the pre-
chemotherapy intake.

To conclude, this double-blind, randomized, placebo-
controlled trial unequivocally shows that aprepitant signifi-
cantly decreases the incidence of CIV during acute phase
when used as an add-on drugwith ondansetron and dexameth-
asone in children receiving highly emetogenic chemotherapy.

Future directions

Despite the limitations of this study, it has clearly proved the
role of aprepitant in decreasing CIV in pediatric patients re-
ceiving highly emetogenic chemotherapy; however, its role in
children <5 years remains to be assessed. Dose-finding studies
should be conducted to determine the optimal pediatric dose
and frequency of aprepitant. The role of this drug was studied
only in highly emetogenic protocols and may further be
assessed in moderately emetogenic chemotherapy since sig-
nificant reduction has been reported in adults.
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