
E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 1 1 8 4 – 1 1 8 7

. sc iencedi rec t .com
ava i lab le at www
journal homepage: www.ejconl ine.com
Safety and efficacy of a triple antiemetic combination
with the NK-1 antagonist aprepitant in highly and
moderately emetogenic multiple-day chemotherapy
Karin Jordan*, Iris Kinitz, Wieland Voigt, Timo Behlendorf,
Hans-Heinrich Wolf, Hans-Joachim Schmoll

Department of Internal Medicine IV, Oncology/Hematology, Martin-Luther-University Halle/Wittenberg, Ernst-Grube-Str. 40,

06120 Halle, Saale, Germany
A R T I C L E I N F O

Article history:

Received 23 November 2008

Accepted 25 November 2008

Available online 8 January 2009

Keywords:

Aprepitant

CINV

Multiple-day chemotherapy

Dexamethasone

Granisetron
0959-8049/$ - see front matter � 2008 Elsevi
doi:10.1016/j.ejca.2008.11.046

* Corresponding author: Tel.: +49 345 557 292
E-mail address: karin.jordan@medizin.un
A B S T R A C T

Aim of the study: In multiple-day chemotherapy (MDC), the combination of a 5-HT3-antag-

onist plus dexamethasone is still a standard of care. The role of a NK-1-antagonist remains

to be defined.

Patients and methods: Seventy eight cancer patients undergoing multiple-day chemotherapy

of high (HEC) or moderate (MEC) emetic risk received granisetron, dexamethasone plus

aprepitant during chemotherapy. After the end of chemotherapy, aprepitant plus dexa-

methasone was given for another 2 days. Primary end-point was complete response (CR)

in the overall phase (day 1 until 5 days after the end of chemotherapy).

Results: Thirty eight patients underwent HEC and 40 patients underwent MEC for a median

of 3.5 days. CR was seen in 57.9% and 72.5% of patients receiving HEC and MEC, respec-

tively. The tolerability of the aprepitant regimen over 5–7 days was comparable with a 3-

day aprepitant regimen.

Conclusions: This is the first report in MDC with a NK-1-antagonist containing antiemetic

regimen showing a favourable safety profile with good antiemetic efficacy.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction

Chemotherapy-induced nausea and vomiting (CINV) are com-

mon side-effects of chemotherapy and still a great burden for

cancer patients. In single-day chemotherapy, the antiemetic

guidelines recommend the triple combination of a 5-HT3-

antagonist plus dexamethasone plus the NK-1-antagonist

aprepitant in highly and moderately (AC-based) emetogenic

chemotherapies.1,2 However, this refers exclusively to sin-

gle-day chemotherapy. In MDC, the use of a 5-HT3-antagonist

plus dexamethasone for acute CINV and dexamethasone

alone for delayed CINV is still a standard of care.2,3 The level

of control with this antiemesis prophylaxis in 5-day cisplatin
er Ltd. All rights reserved
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chemotherapy is still suboptimal, achieving acute CR’s (no

emetic episodes, days 1–5) in the range of 55–58%.4,5 In order

to improve on these results, the addition of a NK-1-antagonist

in MDC seems to be the next logical step to enhance the eme-

tic control.

2. Patients and methods

2.1. Design

This non-randomised single institution analysis of the triple

combination of aprepitant, granisetron and dexamethasone

in MDC was conducted at the university hospital in Halle,
.
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Germany within a 3-year period. The study was conducted in

accordance with the Helsinki declaration and the guidelines

on good clinical practice.

2.2. Patients

Patients were considered for this study if they were P18 years

and were intended for a MDC (3 or 5 days) of moderate or high

emetogenic potential. Post hoc applied exclusion criteria were

other antiemetic medication during the study. The concomi-

tant administration of benzodiazepines for insomnia was

allowed.

2.3. Treatments and assessments

Oral aprepitant (125 mg) was given 1 h before chemotherapy

on day 1, and oral aprepitant (80 mg) was given once daily

on each day of the MDC and for two following days. Granise-

tron (1 mg intravenous (i.v.)) was administered once daily of

the MDC. Dexamethasone (8 mg i.v.) was administered once

daily of the MDC and orally on the two following days. The

choice of rescue medication was left to the discretion of the

treating physician and was documented. For efficacy assess-

ment, nausea and vomiting were recorded daily on a special

documentary chart. Assessment of toxicity was conducted

using the NCI-CTC investigator guide (Version 3.0).

2.4. Statistical analysis

According to the protocol-defined exclusion criteria, a per-

protocol efficacy population consisting of all patients who re-

ceived the whole study drug regimen as indicated and who

had efficacy assessment completed was defined for efficacy

and safety analyses. The primary end-point for the efficacy

was the CR in the overall phase of CINV. The secondary

end-points were CR in the acute and delayed phases and

the incidence of nausea. CR was defined as no vomiting and
Table 1 – Baseline characteristics.

High
chem

Men (%)/women (%)

Age: mean (range)

Cancer type (%)

Sarcoma

Germ cell cancer

Myeloma

Lymphoma

Primary unknown (CUP)

Thymic cancer

History (%)

Moderate alcohol consumption

Chemotherapy-naı̈ve

Pretreatment anxiety

Preexisting loss of appetite

Preexisting nausea

Brain metastases

Aprepitant in previous chemotherapy (%)
no use of rescue medication on chemotherapy days (acute

CINV) or on days 1–5 after the end of chemotherapy (delayed

CINV). Overall response was defined as CR in the acute and

delayed phases. Nausea was classified in yes or no. Kaplan-

Meier curves were plotted to analyse the time to first occur-

rence of emesis. The primary safety hypothesis proposes that

the administration of the aprepitant regimen over 5–7 days

would be well tolerated.

3. Results

3.1. Patients/chemotherapy

In the study period, 78 patients had received the scheduled

aprepitant regimen, matched all criteria of the protocol,

and were included in the final analyses. Baseline characteris-

tics are summarised in Table 1. Patients with moderately

emetogenic chemotherapies received cytostatics exclusively

for 3 days and patients with highly emetogenic chemothera-

pies for 3 (45%) or 5 (55%) days (mean 4.1). Sixty-six%/85%

of patients with highly/moderately emetogenic chemother-

apy received a cisplatin/ifosfamide containing regimen,

respectively.

3.2. Efficacy

Patients received the aprepitant regimen for a mean of 5.5

days, with a maximum of 7 days. The percentage of patients

who achieved a CR in the acute/delayed and overall phases

was 65.8%/68.4% and 57.9% for HEC and 72.5%/82.5% and

72.5% for MEC. Regarding single days of the acute phase under

HEC, the CR rate decreased from day 1 to day 4 (day 2: 81.6%,

day 3: 73.7%) to a minimum of 71.4% (day 4) and improved on

day 5 (81%). Under MEC, the CR rate was lowest on day 2 with

82.5% (day 3: 85%). In the delayed phase, CR was lowest on day

1 with 68.4% (day 2: 76.3%, day 3: 84.2%, day 4 89.5%, day 5:

94.7%) and improved day by day in patients receiving HEC
ly emetogenic
otherapy N = 38

Moderately emetogenic
chemotherapy N = 40
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Fig. 1 – Time to the first occurrence of emesis in patients receiving 5-day cisplatin-containing chemotherapy.
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and were almost constant on days 1–5 in patients under MEC

(day 2 + 3: 87.5%, day 4 + 5: 85%).

With regard to acute/delayed and overall nausea, 21.1%/

21.1% and 23.7% of patients receiving HEC and 27.5%/12.5%

and 27.5% of patients receiving MEC reported nausea. Preex-

isting nausea significantly reduced the probability of overall

CR (p < 0.05). Pretreatment anxiety had also a significant neg-

ative impact on the probability of overall CR (p = 0.001). Pa-

tients with brain metastases were less likely to achieve

acute CR (p = 0.04).

The Kaplan-Meier plot in Fig. 1 depicts the first onset of

vomiting during the 5-day cisplatin-only chemotherapy

showing a probability of 54.5% of no vomiting over the whole

observational period. During the 3-day moderately emeto-

genic chemotherapy, the probability of no vomiting over

the whole observational time (8 days) was 72.5% (Fig. not

shown).

3.3. Tolerability

None of the patients discontinued the treatment due to an ad-

verse event. The most common (P10%) adverse event, regard-

less of cause, was neutropenia, thrombocytopenia (both CTC

grade 3/4) and loss of appetite (26.9% {18% before start of che-

motherapy}). Hiccups occurred in 7.7% of patients. Diarrhoea

and constipation grade 3/4 were seen in 4.8%, and 1.1%,

respectively. No grade 3/4 headache occurred. Grade 3 hypo-

natremia and hypokalemia were seen in 2.3% and 1.1%,

respectively, whereas no grade 3/4 hyperglycemia occurred.

Three of the 56 patients who received ifosfamide developed

an ifosfamide psychosis.

4. Discussion

With the standard combination of a 5-HT3-antagonist plus

dexamethasone in 5-day cisplatin, MDC response rates be-

tween 55% and 58% can be achieved.4,5 The role of a NK-1-

antagonist in MDC remains to be defined.
In the latest study by Einhorn et al.6, the combination of

palonosetron plus dexamethasone in 41 patients receiving

5-day cisplatin treatment achieved an acute/delayed CR of

34.1% and 61.0%, respectively. Palonosetron (0.25 mg i.v.)

was applied on days 1, 3 and 5 and dexamethasone on days

1, 2, 6, 7 and 8. It is assumable that the higher response rates

in our study are attributed mainly to the addition of aprepit-

ant on one hand and on the other hand potentially on the

addition of dexamethasone on days 3, 4 and 5. The patients

in the study by Einhorn had the ‘worst’ CR rates on days 4

(41.5%) and 5 (56.1%) in comparison to 71.4% (day 4) and

81% (day 5) in our study. To interpret this finding, it must also

be considered that days 3–5 have become the most critical

days of CINV. This is to be expected because of the potential

combination of acute and delayed CINV on these days.

Whether the application schedule of palonosetron on days

1, 3 and 5 plays a role in the study by Einhorn, remains a mat-

ter of speculation.

Almost no information is available on patients receiving

MDC of moderate emetogenic potential, e.g. with ifosfamide.

In one study, patients treated with ifosfamide (15 mg/m2) over

5 days received a 5-HT3-antagonist plus dexamethasone daily

during chemotherapy.7 Complete protection defined as no

vomiting or retching was achieved in 95% on day 1, but de-

clined to 43% on the last day of the ifosfamide therapy.

Previous large studies using the 3-day aprepitant regimen

showed similar findings in regard to toxicity.8,9 In our study,

no cumulative or unexpected toxicity was seen. 5.4% of pa-

tients treated with ifosfamide developed an ifosfamide-in-

duced psychosis. The incidence of ifosfamide-induced

psychosis usually ranges from 10% to 30%. Hence, we got no

evidence that aprepitant enhances the central nervous toxic-

ity of ifosfamide, as it was reported in a letter of Durand.10

5. Conclusions

This is the first report providing evidence for the favourable

safety profile showing no cumulative or unexpected toxicity
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and good efficacy of the triple antiemetic combination of

aprepitant, granisetron and dexamethasone in MDC. Com-

pared to clinical data from the literature, aprepitant could

provide additional benefit in preventing CINV during MDC.
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