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BACKGROUND. The introduction of serotonin antagonists as antiemetics for pro-

phylaxis of chemotherapy-induced nausea and vomiting represented a major step

toward better patient tolerance and adherence to this type of treatment. Several

published trials compared different serotonin antagonists without demonstrating

clear superiority of any one of them. Because most of these trials compared

ondansetron with granisetron, the authors conducted a meta-analysis to deter-

mine if the current data available show any therapeutic difference between them.

METHODS. MEDLINE and CANCERLIT databases were searched from 1990 to May

1999, and pertinent article references also were surveyed, without restriction to

English language. The authors included all randomized controlled trials (RCTs)

that had more than 25 patients per arm and compared ondansetron to granisetron

for prophylaxis of acute (A) (, 24 hours) and delayed (D) (. 24 hours) nausea (N)

and vomiting (V) induced by highly (H) or moderately (M) emetogenic chemother-

apy. Only the first chemotherapy cycle was considered for studies that involved a

crossover design.

RESULTS. Fourteen studies with 6467 evaluable patients among the 21 studies

retrieved were selected for this meta-analysis. In none of the eight scenarios

studied (AHV, AHN, AMV, AMN, DHV, DHN, DMV, and DMN) could the authors

detect any significant differences in the antiemetic efficacy of any of these medi-

cations.

CONCLUSIONS. The authors conclude that both granisetron and ondansetron have

similar antiemetic efficacy for prophylaxis of chemotherapy-induced nausea and

vomiting. Because the number of comparative studies that addressed the delayed

nausea and vomiting scenarios is low, further RCTs are still needed to confirm

these results. Cancer 2000;89:2301– 8. © 2000 American Cancer Society.

KEYWORDS: chemotherapy, nausea, vomiting, ondansetron, granisetron, meta-anal-
ysis, randomized clinical trials.

The introduction of serotonin antagonists as antiemetics for pro-
phylaxis of chemotherapy-induced nausea and vomiting repre-

sented a major step toward better patient tolerance and adherence to
this type of treatment.

Ondansetron was the most approved medication for this group
followed by granisetron and tropisetron. Several studies compared
the antiemetic efficacy of these medications for the prophylaxis of
nausea and vomiting induced by chemotherapy as well as radiation
therapy. In fact, two other meta-analysis exist in the literature. One of
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them compared the efficacy of serotonin antagonists
with that of older conventional antiemetics,1 and the
other addressed the antiemetic effects of different se-
rotonin antagonists for the prevention of radiation
therapy–induced nausea and vomiting.2 Whereas
these new medications are better than the older con-
ventional antiemetics1 in the prevention of radiation-
induced nausea and vomiting, there was no evidence
of any of these new antiemetic medications being
superior to one another.2

Regarding the prevention of chemotherapy-in-
duced nausea and vomiting, conclusions of nonsys-
tematic reviews3–5 as well as those of a recently con-
veyed expert panel by the American Society of Clinical
Oncology coincide regarding the lack of superiority of
one serotonin antagonist antiemetic drug over an-
other. However, to our knowledge, no systematic re-
view of all randomized trials that address this question
has been conducted yet. We decided to undertake
such an effort to clarify if, with an increased number of
patients afforded by the combination of these trials in
the context of a meta-analysis, we could identify one
of these medications as a superior antiemetic agent.

METHODS
We did a systematic search in MEDLINE and CAN-
CERLIT databases, and we also searched for the refer-
ence lists of identified articles for additional relevant
articles. Reviewing the literature, we found that most
of the randomized trials retrieved compared granis-
etron with ondansetron whereas we only found three
randomized studies containing more than 25 patients
per arm that compared tropisetron with ondanse-
tron.6 – 8 Therefore, we elected to restrict this meta-
analysis only to studies that compared ondansetron
with granisetron. Studies also were included whether
they utilized corticosteroids or not and regardless of
the route of administration (intravenous or orally).

We considered studies eligible for this meta-anal-
ysis if they: 1) were randomized controlled; 2) com-
pared the antiemetic efficacy of ondansetron with that
of granisetron for the prophylaxis of chemotherapy-
induced nausea and vomiting; 3) included more than
25 patients per arm; and 4) contained information
regarding the complete control of vomiting and/or
nausea during the first 24 hours and/or after the first
24 hours after chemotherapy administration. We in-
cluded trials published between 1990 and May 1999,
written in English or in other languages. We analyzed
both published articles and abstracts, if the informa-
tion reported was not yet published as a full article.
When we found both abstracts and published articles
on the same patient population, we analyzed only the

latter. Studies that included a crossover design were
considered only regarding their data on the antiemetic
efficacy of both antiemetics during the first cycle, be-
fore patients were crossed over to the other arm of the
study. Only the data regarding the efficacy of ondan-
setron and granisetron were extracted from the two
trials that compared the antiemetic efficacy of three
drugs (granisetron, ondansetron, and tropisetron).7,8

Trials were excluded if they compared these medica-
tions in other settings such as for prophylaxis of nau-
sea and vomiting induced by radiation therapy or by
the conditioning regimens administered during bone
marrow transplantation. No attempt was made to
check for additional data with the authors of the stud-
ies that were retrieved.

When we study the prophylaxis of chemotherapy-
induced nausea and vomiting, we need to consider
whether we were dealing with acute (,24 hours) (A) or
delayed (.24 hours (D) nausea (N) and vomiting (V)
induced by both moderately (M) and highly (H) eme-
togenic cancer chemotherapy. Therefore, we grouped
and analyzed the data of all eligible trials in eight
different scenarios of complete protection from acute
vomiting induced by highly emetogenic chemother-
apy (AHV); acute nausea induced by highly emeto-
genic chemotherapy (AHN); acute vomiting induced
by moderately emetogenic chemotherapy (AMV);
acute nausea induced by moderately emetogenic che-
motherapy (AMN); delayed vomiting induced by
highly emetogenic chemotherapy (DHV); delayed
nausea induced by highly emetogenic chemotherapy
(DHN); delayed vomiting induced by moderately eme-
togenic chemotherapy (DMV); and delayed nausea in-
duced by moderately emetogenic chemotherapy
(DMN). We also surveyed all eligible studies for re-
ported toxicities that were significantly more frequent
with either ondansetron or granisetron treated pa-
tients.

The data from each study were abstracted accord-
ing to a predefined protocol independently by three of
the authors, and disagreements were solved by an
open discussion. For each eligible study, we extracted
the number of patients who achieved complete con-
trol of nausea and/or vomiting in each of the above
mentioned scenarios. We then calculated for each
study the relative risk (RR) and its 95% confidence
interval (CI) followed by the overall combined RR and
the chi-square test of significance for all studies within
each scenario. The chi-square test of heterogeneity
also was calculated to assess if the studies analyzed
within each of the scenarios were similar enough to be
combined. We did not assign different weights based
on the assessment of the quality of the studies selected
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for this meta-analysis. We performed all calculations
with the True Epistat (Epistat Services, Richardson,
TX) and with the Epimeta (Centers of Disease Control,
Atlanta, GA) softwares. We used for all scenarios both
random and fixed effects models.

RESULTS
We identified 14 eligible studies with 6467 evaluable
patients of a total of 21 studies found in our initial
literature search. Table 1 shows the studies that were
not considered for this meta-analysis and the reasons
for exclusion. Table 2 shows the characteristics of the
studies that were deemed eligible for this meta-anal-
ysis. The number of patients in each of the studied
scenarios ranged from 1119 to 3962.

For the acute control of nausea and vomiting for
both highly and moderately emetogenic chemother-
apy, doses of granisetron given before chemotherapy
ranged from 10 mg/kg to 3 mg and of ondansetron,
from 8 mg to 40 mg with or without steroids according
to the protocol used by each trial (Table 2). As shown
in Figures 1 and 2, in none of the scenarios of acute
nausea and vomiting prophylaxis could we identify a
significant difference favoring either granisetron or
ondansetron. Similar results also were obtained for
delayed nausea and vomiting induced by highly and
moderately emetogenic chemotherapy.

Except for the control of acute vomiting induced
by moderately emetogenic chemotherapy (AMV), the
chi-squares for heterogeneity were not significant.
When we excluded the trial by Bonneterre et al.9 in
this scenario, the overall chi-square was 0.6656 (two-
tailed, P 5 0.41), and the overall chi-square for heter-
ogeneity became 8.9149 (P 5 0.11). In this study, the
percentage of patients without emesis on Day 1 was
84% for the ondansetron arm and 69% for the granis-
etron arm (RR, 1.9; 95% CI, 1.03–3.51; P 5 0.054).
Therefore, because this was the only trial to our
knowledge that significantly favored one of the med-

ications within this scenario, it probably is responsible
for most of the observed heterogeneity. Nevertheless,
even when we excluded this trial, the overall conclu-
sions within the AMV scenario did not change. All
calculations were performed with both random and
fixed effect models yielding similar results.

Regarding differences in toxicity, as shown in Ta-
ble 2, there was only one study10 that reported signif-
icant differences in toxicities between ondansetron
and granisetron. Perez et al.10 noted that significantly
more patients treated with ondansetron experienced
dizziness and blurred vision.

DISCUSSION
Despite an expert panel5 and nonsystematic reviews of
the literature3,4 indicating that there seems to be no
superior serotonin antagonist for the prevention of
chemotherapy-induced nausea and vomiting, to our
knowledge, no formal meta-analysis has ever been
conducted to corroborate this position. Therefore, we
attempted to systematically review all the data from
randomized controlled trials that addressed whether
granisetron was superior to ondansetron for the pro-
phylaxis of chemotherapy-induced nausea and vom-
iting.

We elected to consider only the rate of complete
control of nausea and/or vomiting for this meta-anal-
ysis because these are the most reliable efficacy indi-
cators of antiemetic medications.11 Likewise, to re-
duce the possible confusion that could be imparted by
the inclusion of very small studies, we elected to con-
sider only those with more than 25 patients per arm.12

We could not detect with this meta-analysis any
superiority of ondansetron over granisetron within all
the scenarios studied. However, the number of studies
and eligible patients are heterogeneous within the
different scenarios. Therefore, more studies may be
necessary to firmly establish this issue, especially re-
garding the DHV and DHN settings that were ad-

TABLE 1
Excluded Trials and the Reasons for Exclusion

Trial Reason for exclusion

Massida and Ionta14 , 25 patients per arm
Yalcin et al.15 , 25 patients per arm
Kalaycio et al.16 , 25 patients per arm and bone marrow transplant patients
Pellier et al.17 Not enough information to exclude for complete control of emesis in the first 24 hours or after 24

hours of chemotherapy administration
Poon and Chow18 , 25 patients per arm
Perez et al.13 No data regarding antiemetics for the first cycle before the crossover to the other antiemetic
Zeidman et al.19 Although the study included 60 patients, it included both highly and moderately emetogenic

regimens having , 25 patients for each of these groups
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dressed by fewer studies. For these particular scenar-
ios, we had in this meta-analysis a power of only
approximately 40% to detect a 5% difference of anti-
emetic efficacy between these medications.

Regarding toxicity, both ondansetron and granis-
etron were considered safe throughout the studies
reviewed. Most of these studies reported the well
known toxicities of serotonin antagonist medications
such as headache, constipation and diarrhea, and, less
frequently, sedation. In most studies, these toxicities
occurred at similar rates with both antiemetic drugs.
Only Perez et al.10 described a significant difference in
toxicity, reporting a higher frequency of dizziness and
blurred vision in the group of patients treated with
ondansetron. These findings may be due to the fact
that in this study patients treated with ondansetron
received 32 mg i.v. right before chemotherapy, which
represents the highest dose of this medication used in

this setting. A similar toxicity profile was obtained by
Perez et al. in another study,13 not included in the
meta-analysis (Table 1), in which the same dose of
ondansetron was utilized.

This meta-analysis also can indicate new avenues
of research such as the need of optimizing delayed
emesis management as well as further research on
preventing delayed nausea and vomiting induced by
highly emetogenic chemotherapy. Furthermore, be-
cause the studies analyzed did not include children,
the results of this meta-analysis cannot be extrapo-
lated to the pediatric population.

The dose range for both antiemetics and the use
of corticosteroids among the studies included in this
meta-analysis varied considerably. However, no sig-
nificant differences in efficacy or toxicity emerged
when all studies were grouped together in the differ-
ent scenarios described. Therefore, the choice of one

FIGURE 1. Meta-analysis of granisetron versus ondansetron for highly emetogenic chemotherapy. For each article, the first author, relative risk, and its 95%

confidence intervals are represented. Relative risk above 1 favor ondansetron. AHV: acute vomiting induced by highly emetogenic chemotherapy; AHN: acute nausea

induced by highly emetogenic chemotherapy; DHV: delayed vomiting induced by highly emetogenic chemotherapy; DHN: delayed nausea induced by highly

emetogenic chemotherapy.
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medication over another within each institution can
be guided by cost considerations and/or physician
preferences.
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