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Summary

Purpose: The aim of this study was to determine the 
infl uence of dexamethasone in the decrease of cisplatin and 
etoposide-induced nausea and vomiting in patients treated 
for lung cancer during and after 2 chemotherapy cycles. 

Patients and methods: The analysis included 60 pa-
tients with histologically proven lung cancer, who were 
divided in two groups. Group A consisted of 30 patients who 
received cisplatin and etoposide with standard antiemetic 
drugs: ondansetron [serotonin receptor antagonist (5-HT3 
antagonist)] and metoclopramide (dopamine receptor an-
tagonist). Group B consisted of 30 patients who received the 
same chemotherapy regimen with the previous antiemetic 
therapy plus dexamethasone 8 mg intravenously (i.v.) per 

day during the 3 days of chemotherapy. During and after 
the 3-day therapy, patients fi lled in a questionnaire issuing 
adverse effects of chemotherapy concerning many symptoms 
including nausea and vomiting. The results were statistically 
processed.

Results: There was a signifi cant decrease in the fre-
quency and toxicity of nausea, acute and delayed vomiting in 
the group of patients who received antiemetic treatment with 
ondansetron, metoclopramide plus dexamethasone.

Conclusion: Dexamethasone administered with 5-HT3 
antagonists and dopamine receptor antagonists signifi cantly 
decreases the chemotherapy-induced nausea and vomiting.

Key words: antiemetic treatment, chemotherapy, dexame-
thasone, lung cancer, nausea, vomiting

Introduction

Chemotherapy, as one option for cancer treat-
ment, causes quite a number of adverse effects in many 
cases. It is well known that every drug administered in 
its therapeutic dose cause some side effects to the pa-
tient. Usually the incidence of these side effects is less 

than 0.1%, but for antitumor drugs, it goes to over 
90%. This is explained by the fact that antitumor drugs 
affect all rapidly dividing cells, including tumor cells, 
but also normal cells especially bone marrow cells, 
resulting in myelosupression, epithelial cells of the 
gastrointestinal tract, resulting in nausea and vomiting, 
germ cells of the reproductive organs with potential 
effect on fertility and hair follicle cells, resulting in 
alopecia.

There are some factors that are important in pre-
dicting the risk of chemotherapy-induced nausea and 
vomiting. They can be divided into factors related to 
chemotherapy itself, and the ones related with indi-
vidual characteristics of the patient. The former in-
clude the emetic potential of specifi c antitumor agents 
e.g. cisplatin causes severe nausea and vomiting in 
almost every patient in contrast with e.g. bleomycin 
which rarely causes mild nausea and vomiting; the 
dose of antitumor drug(s) that is very common in the 
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case of cisplatin; the route and rate of drug administra-
tion; and the combination of antitumor drugs. Factors 
related to patients are age (younger patients are more 
sensitive), gender (females are more sensitive), sus-
ceptibility of motion sickness which increases the risk 
for nausea and vomiting, history of chronic alcohol 
consumption (that decreases the risk of nausea and 
vomiting) and prior experience with chemotherapy 
[1-3].

The most common signifi cant side effects of che-
motherapy are nausea and vomiting. Many mediators 
take part in the pathogenesis of chemotherapy-induced 
nausea and vomiting such as serotonin, dopamine, 
substance P and neurokinin. Based on this fact, the 
mechanisms of antiemetic drugs include blocking re-
ceptors of these mediators that results in decreasing 
nausea and vomiting [4-6].

The combination of cisplatin and etoposide en-
tered pulmonary oncology in the early 1980s and until 
now this is one of the most frequently used protocols, 
primarily in the treatment of small cell lung cancer 
(SCLC) and, relatively recently, as induction and ad-
juvant therapy in non-small cell lung cancer (NSCLC). 
Recently, many new antitumor agents have been intro-
duced into clinical practice such as taxanes, gem-
citabine and vinorelbine. 

Because of the frequent adverse effects, antican-
cer drugs are given with supportive and symptomatic 
therapy and with special premedications of patients 
before starting chemotherapy. It is suggested that the 
ideal protective agent should prevent any toxicity, 
from side effects that are no life-threatening (alopecia) 
to irreversible morbidity (hearing loss, neurotoxicity) 
and potentially fatal events (severe cardiomyopathy 
and severe leukopenia / thrombocytopenia). It should 
not interfere with the effi ciency of the antitumor drug, 
and should be easily administered and be relatively 
nontoxic [7].

There are many guidelines that recommend spe-
cifi c antiemetic drugs for decrease of chemotherapy-
induced nausea and vomiting. These agents are 5-HT3 
antagonists (granisetron, ondansetron, tropisetron), 
dopamine receptor antagonists (metoclopramide) and 
corticosteroids (dexamethasone, methylprednisolone). 
Recently neurokinin-1 (NK 1) receptor antagonist 
(aprepitant) has been introduced in clinical oncology 
[8-10]. While for 5-HT3 antagonists, dopamine recep-
tor antagonists and NK 1 receptor antagonist the 
mechanism of antiemetic effect is well known, for 
corticosteroids it is still unclear. Some hypotheses ex-
ist concerning this issue. These are: central inhibition 
of interleukin synthesis in the hypothalamus, decrease 
of serotonin brain level, action on endorphine release, 

decrease of capillary permeability in the chemorecep-
tor trigger zone in the area postrema, stabilization of 
cell membrane and decrease of infl ammation in the 
gastrointestinal tract after chemotherapy [11,12]. 

Chemotherapy causes 3 types of nausea and vom-
iting. The most common and best understood is acute 
nausea and vomiting, occurring within the first 24 
hours of chemotherapy. Despite many efforts that have 
resulted in improved management, acute vomiting still 
occurs in one third of patients receiving high doses of 
cisplatin. This situation unfortunately can lead to pa-
tients refusing further therapy. Delayed nausea and 
vomiting occurs 24 hours or more after chemotherapy 
administration, and can last 6-7 days. This type of 
chemotherapy-induced adverse effect has been re-
ported in 20-50% of all cisplatin-treated patients. The 
third type is anticipatory nausea and vomiting which 
begins prior to the administration of chemotherapy. It 
usually occurs in patients who had poor control of 
these symptoms during previous cycles of chemothe-
rapy [13,14].

The purpose of this study was to determine the 
infl uence of dexamethasone in combination with 5-
HT3 antagonists and dopamine receptor antagonists on 
the decrease of chemotherapy-induced nausea and 
vomiting in lung cancer patients.

Patients and methods

This was a prospective study performed at the 
Institute for Pulmonary Diseases of Vojvodina in 
Sremska Kamenica, Serbia, approved by the ethical 
committee of the Institution. All patients gave written 
informed consent.

Eligible patients should have histologically prov-
en lung cancer, no prior surgery or radiotherapy, nor-
mal blood cell count, normal renal and liver function 
and no prior episodes of nausea and vomiting. 

The exclusion criteria were specifi c comorbi-
dites: arterial hypertension, diabetes mellitus, chronic 
obstructive pulmonary disease (COPD), peptic ulcer, 
glaucoma and psychiatric disorders. 

Antiemetic therapy

Patients were divided into 2 groups (A and B) 
consisting of 30 individuals each. Thirty minutes before 
chemotherapy administration patients in both groups 
received ondansetron 8 mg i.v. in 250 ml 10% manitol 
on day 1 and metoclopramide 10 mg/day i.v. in 500 ml 
N/S, days 1-3. In addition, group B patients received 
dexamethasone 8 mg i.v. in 100 ml N/S, days 1-3.
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Chemotherapy

Both groups received 2 cycles of cisplatin 60 
mg/m2 on day 1 with prehydration and forced diuresis 
plus etoposide 100 mg/m2/day, days 1-3, with 3-week-
ly cycle repetition.

After the beginning of chemotherapy, the pa-
tients received a questionnaire to be fi lled in until the 
next chemotherapy cycle. For evaluation of toxicity 
grades of chemotherapy-induced nausea and vomiting 
the NCI (National Cancer Institute) criteria, version 
2.0, were used.

The obtained results were statistically analyzed, 
classifi ed, scaled and presented in Tables and Figures. 
To determine statistical signifi cance we used SPSS for 
Windows.

Results

In group A included were 23 (76.67%) males and 
7 (23.33%) females; in group B 24 (80%) males and 6 
(20%) females. The average age in group A patients 
was 59.07 ± 8.62 years, and in group B 56.83 ± 8.47 
years. There was no statistically signifi cant difference 
concerning age (p=0.316) and gender (p=0.147) be-
tween the two groups. 

Lung cancer types are shown in Table 1. In both 
groups NSCLC cancer cases prevailed.

Nausea

After the fi rst chemotherapy cycle nausea was 
reported by 22 (73.33%) group A and 16 (53.33%) 
group B patients (p>0.05). After the second chemo-
therapy cycle the corresponding figures were 29 
(96.67%) and 17 (56.67%) patients in groups A and B, 
respectively. The difference was significant (p= 
0.0002), favoring group B (Figure 1).

Odds ratio revealed that there was 2.5-fold more 
chance for nausea in group A after the fi rst chemo-
therapy cycle, but this ratio did not reach statistical 
signifi cance (p=0.056). After the second chemothera-
py cycle this chance was 22-fold higher for nausea to 
occur in group A (p=0.0021).

Table 2 shows the grades of nausea in specifi c 
time periods after the fi rst chemotherapy cycle. There 
was a statistically signifi cant difference between the 
two groups (p=0.04) in the fi rst 3 days after chemo-
therapy administration with more toxicity in group A, 
while for the following period this difference disap-
peared. 

Analysis of grades of nausea in specifi c time peri-
ods after the second chemotherapy cycle showed a sta-
tistically signifi cant difference between the two groups 
(p=0.001) in the fi rst 3 days after chemotherapy admin-
istration with more toxicity in group A, while for the 
following period this difference disappeared (Table 3).

Table 1. Frequency of lung cancer types in both groups of patients

Group Squamous cell Adeno Small cell Large cell Total
 n (%) n (%) n (%) n (%) n (%)

A 11 (36.67) 9 (30) 9 (30) 1 (3.33) 30 (100)
B 13 (43.33) 6 (20) 11 (36.67) 0 (0) 30 (100)

Total 24 (40) 15 (25) 20 (33.33) 1 (1.67) 60 (100)

Figure 1. Frequency of nausea in both groups after the first and second chemotherapy cycle.
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Vomiting

After the fi rst chemotherapy cycle acute vomiting 
was reported by 7 (23.33%) group A and in 4 (13.33%) 
group B patients (p=0.32). After the second chemothe-
rapy cycle the corresponding fi gures were 8 (26.67%) 
and 2 (6.67%) (p=0.038) patients in groups A and B, 
respectively.

Acute vomiting after the fi rst and second chemo-
therapy cycle was higher in group A, however signifi -
cant difference between the two groups was found 
only after the second chemotherapy cycle (p= 0.037) 
favouring group A (Figure 2).

Odds ratio revealed 2-fold higher chance for 
acute vomiting to occur in group A after the fi rst che-
motherapy cycle, but this ratio was not statistically 
signifi cant (p=0.16). After the second cycle this chance 
was approximately 5-fold higher for acute vomiting to 
occur in group A (p=0.026).

Tables 4 and 5 show acute vomiting after the fi rst 
and second chemotherapy cycle. There was a difference 
between two groups after the second chemotherapy 
cycle but without statistical signifi cance (p=0.09).

After the fi rst chemotherapy cycle delayed vomit-

ing was reported by 13 (43.33%) group A and 7 (23.33%) 
group B patients (p=0.10). After the second che mo-
therapy cycle the corresponding fi gures were 15 (50%) 
and 6 (20%) in groups A and B, respectively (p= 
0.015).

Delayed vomiting after the fi rst and second che-
motherapy cycle was higher in group A, however sta-
tistically signifi cant difference between the two groups 
was found only after the second chemotherapy cycle 
(p= 0.014) favoring group A (Figure 3).

Odds ratio revealed 2.5-fold higher chance for 
delayed vomiting to occur in group A after the fi rst 
chemotherapy cycle (p=0.05). After the second cycle 
this chance was approximately 4-fold higher for de-
layed vomiting to occur in group A (p=0.009).

Analysis of delayed vomiting in specifi c time 
periods after the fi rst chemotherapy cycle showed a 
statistically signifi cant difference between the two 
groups (p=0.009) between the 4th and 7th day after 
chemotherapy administration, with more toxicity in 
group A (Figure 4).

After the second chemotherapy cycle a statisti-
cally signifi cant difference was seen between the two 
groups (p=0.009) between the 4th and 7th day after 

Table 2. Grades of nausea after the first chemotherapy cycle

    Days after the first chemotherapy cycle
Group Grade 1-3* 4-7 8-14 15-21 > 22
  n (%) n (%) n (%) n (%) n (%)

A 0 17 (56.7) 19 (63.3) 27 (90.0) 30 (100.0) 30 (100.0)
 1 8 (26.7) 8 (26.7) 2 (6.67) 0 (0.0) 0 (0.0)
 2 4 (13.3) 3 (10.0) 1 (3.3) 0 (0.0) 0 (0.0)
 3 1 (3.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

B 0 23 (76.7) 23 (76.7) 27 (90.0) 29 (96.7) 30 (100.0)
 1 6 (20.0) 5 (16.7) 3 (10.0) 0 (0.0) 0 (0.0)
 2 1 (3.3) 2 (6.6) 0 (0.0) 1 (3.3) 0 (0.0)
 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

*More nausea in group A only on days 1-3 (p=0.04)

Table 3. Grades of nausea after the second chemotherapy cycle

    Days after the second chemotherapy cycle
Group Grade 1-3* 4-7 8-14 15-21 > 22
  (n%) n (%) n (%) n (%) n (%)

A 0 11 (36.7) 14 (46.7) 26 (86.7) 29 (96.7) 30 (100.0)
 1 13 (43.3) 13 (43.3) 4 (13.3) 1 (3.3) 0 (0.0)
 2 5 (16.7) 3 (10.0) 0 (0.0) 0 (0.0) 0 (0.0)
 3 1 (3.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

B 0 27 (90.0) 18 (60.0) 27 (90.0) 30 (100.0) 30 (100.0)
 1 0 (0.0) 8 (26.7) 2 (6.7) 0 (0.0) 0 (0.0)
 2 3 (10.0) 4 (13.3) 1 (3.3) 0 (0.0) 0 (0.0)
 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

*More nausea in group A only on days 1-3 (p=0.001)
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Table 4. Grades of acute vomiting after the first chemotherapy 
cycle

 Grade
Group 0 1 2 3
 n (%) n (%) n (%) n (%)

A 23 (76.67) 4 (13.33) 2 (6.67) 1 (3.33)
B 26 (86.67) 0 (0.00) 3 (10.00) 1 (3.33)

p = non significant

Table 5. Grades of acute vomiting after the second chemotherapy 
cycle

 Grade
Group 0 1 2 3
 n (%) n (%) n (%) n (%)

A 22 (73.34) 6 (20.00) 1 (3.33) 1 (3.33)
B 28 (93.33) 2 (6.67) 0 (0.00) 0 (0.00)

p = non significant

Figure 2. Acute vomiting in both groups after the first and second chemotherapy cycle.

Figure 3. Delayed vomiting in both groups after the first and second chemotherapy cycle.

Figure 4. Delayed vomiting in both groups after the first chemo-
therapy cycle.
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chemotherapy administration, with more toxicity in 
group A. Also a signifi cant difference between groups 
(p=0.04) in the period between 8th and 15th day after 
chemotherapy administration was observed, with 
more toxicity in group B (Figure 5).

Discussion

A large number of studies has demonstrated that 
chemotherapy-induced vomiting was the symptom 
that most cancer patients fear most. From 1983 to 1995 
this adverse effect fell from the fi rst to the third place 
in comparison to chemotherapy-induced nausea which 
became the worst symptom in patients receiving che-
motherapy [15,16].

Griffi n et al. [17] estimated the infl uence of nau-
sea on the quality of life in 155 cancer patients. That 
study showed that most of the patients experienced 
signifi cant uneasiness caused by nausea compared to 
vomiting during acute, delayed and anticipatory peri-
ods. In that study acute nausea occurred in 51% of the 
patients and acute vomiting in 24%. Delayed nausea 
was present in 27% of the patients and delayed vomit-
ing in 24%, while 17% of the patients had anticipatory 
nausea and 5% anticipatory vomiting.

In our study the frequency of nausea was higher 
after the fi rst and second chemotherapy cycles (p=0.056 
and p=0.0021, respectively) in the group of patients 
who received antiemetic therapy without dexametha-
sone (group A). Grade 3 nausea was seen in 1 patient in 
group A after both chemotherapy cycles. Comparing 
grades of nausea, a statistically signifi cant difference 
between the two groups was found between the 1st to 
3rd day during the fi rst and second chemotherapy cy-
cles, favoring the antiemetic regimen with dexameth-
asone. When the administration of dexamethasone 
stopped, this difference between the two groups disap-
peared. It seems that corticosteroids have a positive 
infl uence in decreasing chemotherapy-induced nausea, 

but this effect is linear with the time of chemotherapy 
administration, while there is no effect after the last 
day (3rd) of chemotherapy administration.

A metaanalysis of antiemetic studies established 
that antiemetic control after combination of cortico-
steroids and 5-HT3 antagonists was superior to mono-
therapy [18]. The combination of these two agents is 
recommended as a standard for antiemetic control of 
moderate and mild emetogenic chemotherapy [19,20].

The recommended antiemetic treatment includes 
granisetron (10 µg/kg i.v), tropisetron (5 mg i.v.), on-
dansetron (16-32 mg i.v) or dolasetron (1.8 µg/kg i.v) 
with dexamethasone (8-10 mg i.v) [21].

Two double-blind randomized studies which 
included patients who received one high-dose cispla-
tin (>50 mg/m2) compared the combination of ondan-
setron and dexamethasone with the combination of 
high-dose metoclopramide, dexamethasone and di-
phenhydramine or lorazepam [22,23]. The complete 
protection from nausea and vomiting was signifi-
cantly superior with ondansetron and dexamethasone 
and the patients tolerated this regimen better. Com-
plete protection from vomiting was maintened from 
the fi rst to the third chemotherapy cycle in the group 
with ondansetron, but the protection from nausea was 
signifi cantly decreased with this regimen [23]. This is 
one of the reasons that i.v. combination of 5-HT3 an-
tagonists and dexamethasone can be considered as a 
standard treatment.

There are some issues concerning the optimal 
dose of dexamethasone in the antiemetic regimens. In 
a study that included 531 patients who received cis-
platin it was found that administration of a single dose 
of 20 mg dexamethasone for the prevention of acute 
vomiting was superior to 4, 8 and 12 mg, but this dif-
ference was not signifi cant. Because the side effects of 
dexamethasone were mild and there was no signifi cant 
difference between regimens, these authors recom-
mend 20 mg dexamethasone i.v. as an optimal dose 
[24].

Many randomized clinical trials demonstrated 
that complete control of chemotherapy-induced vom-
iting is better compared to nausea [25-27]. It is consid-
ered that the highest therapeutic index is achieved by 
combining 5-HT3 antagonists and corticosteroids, 
especially dexamethasone (8-20 mg i.v. or 4-20 mg per 
os). The most studied corticosteroids are methylpred-
nisolone and dexamethasone. Advantages of dexa-
methasone include its various dose formulations and 
access in generic forms in many countries [8,20].

Ioannidis et al. [28] examined Medline data from 
1996 to 1999 to identify randomized clinical trials 
which evaluated the use of dexamethasone for control 

Figure 5. Delayed vomiting in both groups after the second che-
motherapy cycle.
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of chemotherapy-induced nausea and vomiting. The 
dose of dexamethasone used in the acute phase was 
8-100 mg. Half of the studies used 20 mg dexametha-
sone. In every study dexamethasone was administered 
intravenously in the acute phase. It was estimated that 
dexamethasone decreased the chance for acute vomit-
ing from 25 to 30%. Three studies with 189 patients, 
which compared dexamethasone with metoclopramide 
reported that dexamethasone is superior in the acute 
phase [29-31]. The only study which was included in 
this search and which compared dexamethasone with 
5-HT3 antagonists demonstrated that there was no dif-
ference in the effi ciency of these two agents in the 
acute phase [32].

Good control of acute nausea and vomiting after 
the fi rst chemotherapy cycle is crucial concerning the 
fact that vomiting in a previous chemotherapy cycle is 
a negative predictor for occurrence of this symptom in 
the following cycles [19,33].

It can be concluded that complete protection of 
acute nausea and vomiting after the fi rst chemotherapy 
cycle is of paramount importance.

In our study we registered higher incidence of 
acute vomiting after the fi rst and second chemotherapy 
cycle in patients who were treated without dexameth-
asone. After the second chemotherapy cycle this dif-
ference became statistically signifi cant (p=0.026). A 
similar situation was noted in comparing grades of 
acute vomiting in both chemotherapy cycles, but with-
out statistical signifi cance.

Delayed vomiting occurs 24 hours after chemo-
therapy administration. There is evidence that the 
combination of oral metoclopramide and dexametha-
sone is effective in achieving complete protection of 
cisplatin-induced delayed vomiting in 50% of the pa-
tients and this combination is superior to monotherapy 
with dexamethasone or placebo [34]. There is also 
evidence that the combination of 5-HT3 antagonists 
and dexamethasone is superior to serotonin receptor 
antagonist alone [35,36]. Taking into consideration its 
lower cost, the combination of metoclopramide and 
dexamethasone is considered a standard regimen for 
the prevention of delayed vomiting. In patients who do 
not tolerate metoclopramide, it can be substituted with 
ondansetron.

Three studies with 189 patients, which compared 
dexamethasone with metoclopramide, reported that 
dexamethasone is superior in the delayed phase [29-
31]. Only one study compared dexamethasone with 
serotonin receptor antagonists and it was demon-
strated that dexamethasone is superior in the delayed 
phase [32].

We have observed higher incidence of delayed 

vomiting after the fi rst and second chemotherapy cycle 
in patients who had antiemetic therapy without dexa-
methasone. This incidence was statistically more sig-
nifi cant after the second chemotherapy cycle (p=0.009 
and p=0.005, respectively). We can assume that the 
control of vomiting during the initial chemotherapy 
cycle was not satisfactory. 

Conclusion

Dexamethasone administered with 5-HT3 an-
tagonist (ondansetron) and dopamine receptor antago-
nist (metoclopramide) signifi cantly decreases chemo-
therapy-induced nausea and vomiting. It is necessary 
to conduct large-scale randomized trials to confi rm the 
benefi cial effect of dexamethasone in combination 
with other antiemetic drugs in the control of chemo-
therapy-induced nausea and vomiting. Of importance 
is also the issue of cost-benefi t, taking into consider-
ation the high price of newer antiemetic drugs in com-
parison with dexamethasone combined with other 
standard antiemetics.
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