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Objective: The present study aims to investigate the correlation between the gene poly-
morphisms of the multidrug resistance protein 1 (ABCB1), the intron region of transcrip-
tional factor (GTF2E1) and catechol-O-methyltransferase (COMT), dopamine receptor
(DRD2), and the control of chemotherapy-induced nausea and vomiting (CINV) by olanza-
pine or aprepitant in a Chinese population under a fractionated cisplatin dosing pattern.
Methods: Antiemetic treatment with 5 mg of olanzapine or aprepitant triplet therapy was
conducted in 210 patients with malignancies receiving cisplatin multi-day chemotherapy. The
general data on the patients were collected with the evaluation of the rate of complete
protection (TP), complete remission (CR), complete control (TC), and time to first vomiting,
the functional living index-emesis (FLIE) scale, and side effects in the acute and delayed
phases. The DNA mass spectrometry detected the gene polymorphisms of ABCB1, GTF2E1,
COMT, and DRD2, and the correlation with TP was analyzed.

Results: 1) There were no statistically significant differences in the TP, CR, TC, time of first
vomiting, and FLIE index at different phases between the Smg of olanzapine group and the
aprepitant group (P > 0.05). 2) The main side effect in the olanzapine group was drowsiness (P =
0.00), and in the aprepitant group was constipation (P = 0.02). 3) The distributions of each genotype
were in the Hardy—Weinberg (H-W) equilibrium. Univariate analysis showed that in the olanzapine
group, delayed-phase TP was correlated with the ABCB1 151045642 non-TT (P = 0.01) genotype.
Conclusion: The present study revealed that females and the rs1045642TT genotype were
independent risk factors for delayed-phase CINV in the northern Chinese population, which
provided a scientific basis for subsequent CINV-related analysis of high-risk factors in Chinese
patients.

Keywords: chemotherapy-induced nausea and vomiting, cisplatin, multi-day chemotherapy,
gene polymorphism

Introduction

With the update of clinical guidelines and the clinical application of 5-HT;RA, NK-
1 receptor antagonist (NK-1RA) and olanzapine, the control rate of CINV has
increased significantly, but at least 20-30% of the patients have experienced
CINV.! The occurrence and severity of CINV are influenced by many factors,
broadly classified into therapeutic and patient-related risk factors. Among them,
therapeutic factors include the type of drug used, the dose, the order and route of
administration, etc.>” Patient-related risk factors include young age, female, pre-
vious administration of chemotherapy agents, little or no alcohol consumption,
morning sickness, anxiety, etc. However, the risk factors correlated with CINV
have not been fully elucidated.
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The study of the correlation between gene polymorph-
ism and CINV is one of the hot spots in recent years, and
interindividual gene profiles may be an independent risk
factor for CINV. Studies concerning this area have mainly
focused on European, American, and Japanese popula-
tions, and there are significant differences in gene frequen-
cies among different ethnic groups. It is of clinical
significance to explore the relationship between gene poly-
morphisms and CINV in the Chinese population.*'" The
gene of ATP-binding cassette transporter protein Bl
(ABCB1), intron region of transcriptional factor
(GTF2E1), the dopamine receptor (DRD2) reported in
Japanese population, and catechol-O-methyltransferase
(COMT) may be associated with CINV. ABCBI1 gene
encodes drug transporter P-glycoprotein, which affects
the transport of many antiemetic drugs and their
metabolites.” GTF2E1 is a necessary factor for RNA poly-
merase Il to initiate transcription, which is essential in
cellular signal pathway transcription."' DRD2 gene poly-
morphism may affect the occurrence and severity of CINV
by changing the folding structure of mRNA to reduce the
stability of DRD2 receptor or its synthetic ability."' And
COMT is an enzyme that catalyzes the methylation of
catechol substrates and usually plays a role in the metabo-
lism of catecholamines and other drugs.'' The present
study aims to investigate the correlation between these
gene polymorphisms and cisplatin-induced nausea and
vomiting and antiemetic efficacy in a randomized con-
trolled trial of 5 mg of olanzapine or aprepitant for the
prevention of CINV in a fractionated cisplatin dosing
pattern in a northern Chinese population.

Materials and Methods
Study Subjects

In the present study, 210 patients with malignancies who
visited the Department of Medical Oncology of Erdos
Central Hospital from March 2019 to December 2020 to
receive cisplatin multi-day chemotherapy were selected.
104
received olanzapine combined with 5-hydroxytryptamine
(5-HT3) receptor antagonist (5-HT3 RA) and dexametha-
sone triple antiemetic regimen, and 106 patients received

The patients were randomized into two groups:

aprepitant triple antiemetic regimen. The general character-
istics between the two groups of patients were comparable,
and the details are shown in Table 1. Informed consent was
obtained from study participants. The present study was
approved by the Ethics Committee of Erdos Central

Hospital and registered in the China Clinical Trials
Registry (registration number: ChiCTR2000036826).

The Inclusion and Exclusion Criteria

The inclusion criteria were as follows: 1) patients aged
>18 years, with pathologically confirmed malignancy, to
receive a regimen containing cisplatin, the total dose cal-
culated as 75 mg/m” divided over 3 days. 2) Patients with
a Karnofsky (KPS) score of >70 points. 3) Patients with no
abnormality in liver and kidney function, routine blood
work, and electrocardiogram (ECG) before chemotherapy.
The results of the blood test met the following criteria:
leukocytes >3.5 x 10°/L, neutrophils >1.5 x 10°/L, plate-
lets >85 x 10°/L, alkaline phosphatase and glutaminase
<2.5 times the upper limit of the normal reference range,
bilirubin and creatinine <1.5 times the upper limit of the
normal reference range. 4) Patients with no contraindica-
tion for chemotherapy after evaluating the tumor’s site by
computed tomography (CT) or magnetic resonance ima-
ging (MRI). 5) Patients with no nausea or vomiting for 1
week before the enrollment and no aprepitant or olanza-
pine use. 6) Patients who signed the informed consent
form.

The exclusion criteria were as follows: 1) patients who
could not take oral medication. 2) Patients with long-term
administration of hormones. 3) Patients with concurrent
radiotherapy. 4) Patients who had vomiting 24 h before
chemotherapy. 5) Patients with uncontrolled intracranial
metastases and patients who had undergone brain radio-
therapy. 6) Lactating and pregnant females. 7) Concurrent
use of quinolone antibiotics. 8) Patients with incomplete or
complete bowel obstruction. 9) Patients with hypersensi-
tivity to 5-HT3 receptors, aprepitant, or olanzapine. 10)
Patients using prohibited drugs or alcoholic. 11) Patients
with digestive tract tumors.

Methods

1) Patients enrolled in the present study were given a total
cisplatin dose of 75 mg/m” of body surface area, divided
over 3 days. And all patients received multi-day cisplatin
regimens were combined with one of the following che-
motherapeutic drugs: gemcitabine, docetaxel, etoposide,
pemetrexed, paclitaxel, vinorelbine and irinotecan, some-
times plus bevacizumab or rituximab, or both. The olan-
zapine triple antiemetic regimen was 5 mg of olanzapine
days 1-4, 5 mg of tropisetron days 1-3, 10 mg of dex-
amethasone days 1-3 from the day of cisplatin adminis-
tration. The aprepitant triple antiemetic regimen was
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Table | Baseline Characteristics of Patients in Two Groups (n (%))

Characteristics Olanzapine Group (n=104) Aprepitant Group (n=106) P
Age (years) 59.26+8.865 60.01£10.358 0.574
255 79 (75.96) 78 (73.58) 0.692
Gender 0.755
Female 40 (38.46) 43 (40.57)
Male 64 (61.54) 63 (59.43)
History of motion sickness 17 (16.35) 21 (19.81) 0.514
History of female pregnancy vomiting 13 (32.5) Il (25.58) 0.487
Alcohol use 0.725
No consumption 48 (46.15) 50 (47.17)
<4 Drinks per week 38 (36.54) 34 (32.08)
24 Drinks per week 18 (17.31) 22 (20.75)
Smoking index 0.474
No smoking 39 (37.50) 47 (44.34)
0-400 13 (12.50) 9 (8.49)
2400 52 (50.00) 50 (47.17)
Type of malignance 0.755
Lung cancer 40 (38.46) 43 (40.57)
Others 64 (61.54) 63 (59.43)
Chemotherapy cycle 0.232
First cycle 27 (25.96) 37 (34.90)
Second cycle 30 (28.845) 23 (21.70)
Third cycle 17 (16.35) 23 (21.70)
2Fouth cycle 30 (28.845) 23 (21.70)

125 mg of aprepitant on day 1, 80 mg days 2-3, 5 mg of
tropisetron days 1-3, and 5 mg of dexamethasone days 1—
3. The previous study has shown that aprepitant interferes
with dexamethasone’s pharmacokinetics, so the dose of
dexamethasone in the aprepitant group was reduced by
half.'> 2) On the day of chemotherapy, 5 mL of peripheral
blood was drawn from 90 patients and stored at —80°C for
further analysis. Beijing Liuhe Huada Gene Technology
Co. was commissioned to perform sequencing and typing
of the single nucleotide polymorphism (SNP) loci of
rs1045642, 152032582, rs1128503, rs447978, r1s4680,
rs6277, and rs1076560 by DNA mass spectrometry.

Evaluation Indicators

With the initiation of chemotherapy, patients were issued
diaries or had daily check-ups to record the time, number,
intensity, and adverse reactions of nausea and vomiting
within 0—120 hours after chemotherapy. Patients were
instructed to fill in the functional living index-emesis
(FLIE) scale. The primary evaluation indicators were the

acute-phase (0-24 h) and delayed-phase (25-120 h) total
protection rate (TP). The secondary indicators were com-
plete remission rate (CR) and complete control rate (TC)
at different phases and the time of first vomiting, The FLIE
scale, and the data concerning the common side effects.

TP was defined as no vomiting or severe dry vomiting
requiring relief measures, with a maximum nausea score
of <25 mm on the 100 mm nausea assessment scale. CR
was defined as no vomiting or severe dry vomiting requir-
ing palliative measures after chemotherapy. TC was
defined as no vomiting or severe dry vomiting requiring
palliative measures and a maximum nausea score of
<5 mm on the 100 mm nausea assessment scale.

Statistical Methods

The SPSS 25.0 software was adopted for statistical analysis.
The mean + standard deviation (X + SD), independent sam-
ple t-test, and chi-square test were used to compare the two
groups’ baseline characteristics. The y2 test was used to
analyze whether the genotype distribution conformed to
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the Hardy—Weinberg (H-W) law of genetic equilibrium.
Univariate analysis was performed using the x2 test, and
the Fisher’s exact test was used when the theoretical fre-
quency was less than five. Binary logistic regression analysis
was used for multiple factors. The Kaplan—-Meier curve was
used to compare the time of first vomiting. P < 0.05 was
considered statistically significant.

Results

The Therapeutic Effects of CINV
Comparison of Different Evaluation Indicators

The delayed-phase TP was superior in the olanzapine
group than in the aprepitant group. The acute-phase and
delayed-phase TP in the olanzapine group and the aprepi-
tant group were 94.23% (98/104) vs 95.45% (98/106) (P =
0.61), and 54.81% (57/104) vs 54.72% (58/106) (P =
0.99), respectively. The acute-phase and delayed-phase
CR in the olanzapine group and the aprepitant group
were 96.15% vs 97.17% (P = 0.98), 75.00% vs 79.25%
(P = 0.46), respectively. The acute-phase and delayed-
phase TC in the olanzapine group and the aprepitant
group were 80.77% vs 82.08% (P = 0.81), 31.73% vs
27.36% (P = 0.49), respectively. There was no statistically
significant difference in the above indicators between the
two groups.

Comparison of the FLIE, Time of First Vomiting, and
Side Effects

A score greater than 108 on the FLIE scale indicated no
effect of CINV on the quality of life of the patients, and the
percentage of patients with a score greater than 108 in the
olanzapine group and aprepitant group in the present study
was 63.46% vs 66.04%, respectively (P = 0.96).

In comparing the time of first vomiting, the results indi-
cated that the time of first vomiting was relatively later in the

aprepitant group than in the olanzapine group, but the dif-
ference was not statistically significant (P = 0.56).

The main side effect in the olanzapine group was
drowsiness (P = 0.00) and in the aprepitant group was
constipation (P = 0.02). There were no statistically signif-
icant differences in the incidences of eczema, weakness,
dizziness, headache, loss of appetite, or abdominal disten-
sion between the two groups (P > 0.05).

Correlation Between the Gene
Polymorphism and TP of CINV

The distributions of each genotype were in the H-W
balance. There were 90 blood specimens; as there were
duplicate patients enrolled in different chemotherapy
cycles, there were a total of 191 cases. The follow-up
records of 191 cases were included in the univariate and
multivariate analyses. As shown in Table 2, the univariate
analysis showed that in the olanzapine group, delayed-
higher in those with the ABCBI
rs1045642 non-TT genotype than with the TT genotype

phase TP was

(P = 0.01). In the aprepitant group, the delayed-phase TP
was higher in those with the ABCBI 152032582 non-CC
genotype than with the CC genotype (P = 0.01).

The gender, grouping, the ABCBI1 rs1045642, and
rs2032582 were introduced into a multivariate logistic
regression model, and the results showed that females
(P = 0.00) and the ABCBI1 rs1045642TT genotype (P =
0.002) were independent risk factors for CINV in the total
or delayed-phases (Table 3).

Discussion

The present study was the first clinical study on the pre-
vention of cisplatin multi-day chemotherapy regimen
induced CINV by a triple antiemetic regimen of 5 mg
olanzapine or aprepitant. The study’s CR rates were

Table 2 Univariate Analysis of TP and SNPs in Olanzapine and Aprepitant Group

Polymorphism

Olanzapine Regimen (n (%))

Aprepitant Regimen (n (%))

Acute Phase Delayed Phase Acute Phase Delayed Phase
rs1045642 TT 17 (94.4) 5(27.8) 6 (100.0) 3 (50.0)
Non-TT 71 (93.4) 48 (63.2) 84 (92.3) 52 (57.1)
P 1.00 0.0l 1.00 1.00
rs2032582 GG 27 (93.1) 17 (58.6) 23 (88.5) 9 (34.6)
Non-GG 61 (93.8) 36 (55.4) 67 (94.4) 46 (64.8)
P 0.27 0.77 0.38 0.0l

Note: Only showed the significant data.
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Table 3 Multivariate Logistic Regression Analysis of TP and Clinical Variables in Acute and Delayed Phase
Clinical Factors Acute Phase Delayed Phase
OR 95% CI P value OR 95% CI P value
Gender
Male vs Female 0.46 0.14-1.48 0.19 0.31 0.17-0.59 0.00
Regimen
Olanzapine vs Aprepitant 0.92 0.29-2.92 0.89 0.81 0.43-1.52 0.51
rs1045642
TT vs Non-TT 0.73 0.08-6.52 0.78 4.98 1.83-13.56 0.00
rs2032582
CC vs Non-CC 1.33 0.39-3.66 0.65 1.84 0.91-3.70 0.09

generally consistent with a Phase III clinical study abroad
of a triple antiemetic regimen of 10 mg olanzapine or
aprepitant for CINV prevention.'> Our study confirmed
that 5 mg olanzapine was comparable to aprepitant in
efficacy.

A randomized, double-blind controlled study con-
ducted by Suthinee et al using aprepitant with two doses
of 5 and 10 mg of olanzapine in a triple antiemetic regi-
men supported the present study’s results.'* However,
a study by Rumyantsev et al in 2019 showed that 5 mg
of olanzapine was more effective than aprepitant for CR
and control of nausea (P < 0.05). One of the reasons for
the discrepancy might be the small number of patients and
using extra day of olanzapine in the former study, which
suggested that extending the application duration of olan-
zapine might improve the efficacy for CINV. The other
reason might be that the overlap of acute- and delayed-
phase of CINV due to the multi-day administration pattern
of cisplatin in our study and the change in nausea patterns
might lead to a higher TP rate making it more difficult to
detect the differences."

The CR rate in the present study was higher than that of
the previous study. First, the fractionated dosing pattern of
cisplatin was adopted in this study. The previous study
confirmed a higher CR rate with multi-day chemotherapy
than with single-day chemotherapy.'® Second, the vast
majority of patients in the former study were young
women, while the present study had more older and male
patients, and being both young and female were high-risk
factors for CINV, thus possibly leading to a higher CR
rate.'”

In this study, the TP rate in both groups reached over
90% in the acute phase but was low in the delayed phase,
indicating that prevention and treatment of CINV in the
delayed phase might be more difficult and deserves clin-
ical attention. As for side effects, the incidence of drowsi-
ness in the olanzapine group was 88.46% in the present
study, which was significantly higher than in the aprepitant
group. This result was higher than the incidence of drow-
siness in two similar studies, probably due to the different
evaluation criteria and the higher proportion of elderly
patients in this study. Previous studies have shown that
the drowsiness effect of olanzapine is more pronounced in
elderly patients.'*'®'” However, the incidence of drowsi-
ness in our study was similar to that in another study using
5 mg olanzapine for CINV prevention.?’

In the present study, gender was correlated with the
decrease of TP in the delayed phase, and there was
a significantly higher risk for CINV (P = 0.000) in the
female patients. This was consistent with previous studies
and confirmed that women remain at increased risk for
CINV in the

14,17

cisplatin  multi-day  chemotherapy
regimen.

The ABCB1-encoded P-glycoprotein transports various
heterologous compounds and pumps them out of tissues,
participating in the absorption, distribution, metabolism,
and excretion of many drugs.*® The three high-frequency
variants in the ABCBI1 gene, including the rs1045642,
rs2032582, and rs1128503, were investigated in the pre-
that the

rs1045642TT genotype in the olanzapine group and the

sent study. Univariate analysis revealed

1s2032582GG genotype in the aprepitant group were not
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significantly correlated with the acute TP but were corre-
lated with a decreased delayed TP. Multivariate analysis
showed that rs1045642TT genotype was an independent
risk factor for delayed CINV. Since some first-generation
5-HT3RA,
P-glycoprotein substrates, we hypothesized that the SNP

aprepitant, and  glucocorticoids  are
of ABCBI1 might affect the P-glycoprotein activity and
their activity variants might affect the plasma concentra-
tions of these drugs and thus the efficacy.®**' A Japanese
study found that the rs1045642TT genotype was correlated
with elevated levels of duodenal ABCB1 mRNA in sub-
jects, which plausibly explained the decreased TP rate in
patients with the TT genotype in our study.*?

A foreign study found that the acute TP rate was higher
in patients with the rs1045642TT genotypes than those
with the non-TT in the granisetron group (P = 0.04). In
contrast, this result was not shown in the ondansetron or
toltesetron groups.” Zoto et al also found similar results,’
which were inconsistent with our results. The relationship
between the gene polymorphisms and drug efficacy has
shown different results in several studies due to differ-
ences in enrollment and intervention protocols.”> For
effect of
rs1045642 on its substrate’s pharmacokinetics yielded

example, a meta-analysis assessing the
opposite results in the white and Asian populations. The
blood concentration of digoxin was lower in Caucasian
subjects with CC genotype, but higher in Japanese
subjects.”* This could explain the different results yielded
in various studies.

The ABCBI gene is highly polymorphic in allelic
variant frequencies among different ethnic groups, and
some genetic variants can affect the individual differences
in pharmacokinetics and pharmacodynamics of drugs. He
et al conducted a study with ondansetron administration to
Chinese patients with acute myeloid leukemia and found
that the rs1045642CC was correlated with grade 3/4
vomiting.® Tropisetron was adopted in this study, and it
was reported that it might not be affected by the rs1045642
compared to ondansetron.”® This suggested that ABCBI
may also lead to different results if chemotherapeutic and
antiemetic drugs were substrates.

The rs1045642 is not the only gene affecting the
ABCBI1 polymorphism. The rs2032582GG genotype was
found by He et al to be correlated with acute nausea in the
recessive model and with acute vomiting in the dominant
model, which was not the same as the results in our study.’®
In this study, the rs1045642 locus was correlated with
a decreased delayed TP but not the acute TP. This locus

is still controversial because three foreign studies have
found an increase of TP rates in patients with the
rs2032582TT genotype used granisetron, but no correla-
tion was found in the palonosetron group.>’*

In 2020, Tsuji et al failed to find this correlation in
patients using a triple antiemetic regimen containing
granisetron.’ Therefore, it could be hypothesized that the
SNP or unique interactions within multigene traits might
be responsible for the expression and phenotype of
P-glycoprotein and that individual SNPs have limited pre-

dictive power as pharmacogenetic loci.”* For the
rs1128503 gene, no correlation with CINV was found in
9,10

our study, which was consistent with most studies.
However, Zoto et al found that the acute-phase TP rate
was higher in patients with the TT genotype than in other
genotypes.”

There might be two reasons for this. The first was that
although cisplatin is not a substrate for the P-glycoprotein,
chemotherapeutic agents as the ABCBI1 substrates might
be included in this study, which led to different results.”*
The second was that a triple antiemetic regimen of olan-
zapine or aprepitant combined with toltestrone and dexa-
methasone was adopted in our study. In contrast, the
aforementioned study included a triple antiemetic regimen
of granisetron or ondansetron combined with dexametha-
sone in a two-combination antiemetic regimen. Studies
have confirmed that olanzapine and aprepitant are both
substrates of the ABCBI transporter protein, which
might affect the efficacy of antiemetic drugs by influen-
cing the blood concentrations.”!

The DRD2 receptor, encoded by the DRD2 gene, is
a dopamine autoreceptor with the mechanism of action to
cause nausea and vomiting by inhibiting the adenylate
cyclase and altering the cAMP content in neurons.”
Olanzapine acts as an antiemetic mainly through competi-
tive antagonism of the DRD2 receptor. The DRD2 muta-
tions may affect the number, distribution, sensitivity, and
affinity of DRD2 receptors in brain tissue and affect the
efficacy of olanzapine.”>***> The DRD2 rs1076560 and
rs6277 were investigated in this study. Although no sig-
nificant correlation between the two loci with TP was
found, we observed a higher delayed-phase TP rate in
patients with the rs1076560CC genotype than in those
with the non-CC in the aprepitant group, which was
65.8% vs 50.8%, and no correlation was found in the
olanzapine group.

However, a Japanese study found an increased inci-
dence of CINV in patients with the rs1076560 CC
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genotype.'® In addition to the interference of some clinical
factors, the above differences might be related to the
efficacy evaluation indicators and time. The Japanese
study selected the day with the most severe nausea and
vomiting within 10 days of the initiation of chemotherapy
for evaluation, and the CP rate should meet nausea < grade
2 and vomiting < grade 1, which was different from the
current common clinical evaluation indicators and might
affect the interpretation of the results. For the rs6277
genotype, we failed to find a significant correlation with
CINV, which was consistent with the Japanese study.'® It
has been suggested that the rs6277TT reduces the DRD2
receptor stability by altering the folding structure of
mRNA, which may reduce the occurrence of CINV.*
This trend was also shown in our study. In both the
olanzapine and aprepitant groups, the delayed TP rate
was higher in those with the rs6277 non-CC genotype
than those with CC, which was 88.9% vs 52.9% and
72.7% vs 54.7% in the two groups, respectively. The
lack of statistical difference might be correlated with the
smaller number of cases.

The universal transcription factor IIE1, encoded by the
GTF2E1 gene, is essential for transcription initiation
through direct and interactive interactions with DNA
repair factors.'' No correlation between the rs447978 and
TP was found in this study. One study showed that this
gene was correlated with a reduced incidence of nausea,
but no specific allele was reported.'' The COMT enzyme
encoded by the COMT gene may regulate neurotransmis-
sion by metabolizing catecholamines and dopamine and
produce an antiemetic effect when the DRD2 receptor is
blocked. Thus, the COMT gene polymorphism may affect
the occurrence of CINV.?’ It was shown that the COMT
activity in the rs4680GG homozygote was about 3—4 times
higher than in the AA homozygote. This was different
from our results and those of Mukoyama et al in that the
154680 was not correlated with CINV.'®** The functional
relevance of these genes is clear, and further functional
characterization of these SNPs and verification of the
correlation with CINV are still needed.

Some limitations of our study are as follows: (1) the
concentrations of antiemetic drugs in plasma or cerebrosp-
inal fluid were not measured, and pharmacokinetic data
were not available. Thus, the basis of action of each gene
polymorphism and the response mechanism of antiemetic
drugs could not be elucidated; (2) the sample size used to
analyze the correlation between the gene polymorphisms

and TP was small. Especially in the acute phase, the ability
to show differences in TP rates might be lacking.

The present study confirmed the comparable efficacy
of 5 mg of olanzapine and NK-1 receptor antagonist in
preventing the cisplatin multi-day chemotherapy induced
CINV and revealed that females and the rs1045642TT
genotype were independent risk factors for delayed
CINV in the northern Chinese population. This provided
a scientific basis for subsequent analysis of the risk factors
for CINV in Chinese patients. The correlation between the
gene polymorphisms and the efficacy of cisplatin multi-
day chemotherapy-induced nausea and vomiting is influ-
enced by multiple factors, such as ethnicity, emesis-
causing drugs, prophylactic regimens, and evaluation indi-
cators, and the results of clinical studies should be inter-
preted with caution. Exploring more stable markers to
predict the incidence and severity of CINV, together with
antiemetics’ efficacy, is a direction for future investigation.
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