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Abstract
Background  Chemotherapy-induced nausea vomiting (CINV) is a common and significant problem in oncology patients 
and rated as one of cancer chemotherapy’s most distressing side effects. The objectives of this study are to describe the 
incidence of CINV in highly and moderately emetogenic chemotherapy-treated patients and the prescribing pattern of CINV 
prophylaxis.
Methods  This retrospective, cross-sectional single-center study randomly collected data on demographics, CINV episodes, 
and prescribing patterns for adult oncology patients receiving intravenous highly or moderately emetogenic chemotherapy 
(HEC/MEC) between January and December 2019.
Results  A total of 419 randomly selected records of HEC/MEC recipients with 2388 total chemotherapy cycles were 
included. The mean age was 53.6 ± 12.6 years old. The majority was female (66%), Malay (54.4%), diagnosed with cancer 
stage IV (47.7%), and with no comorbidities (47%). All patients were prescribed with IV granisetron and dexamethasone 
before chemotherapy for acute prevention, whereas dexamethasone and metoclopramide were prescribed for delayed pre-
vention. Aprepitant was not routinely prescribed for the prevention of CINV. CINV incidence was 57% in the studied 
population and 20% in the total cycle. This study found a significant association between CINV incidence with performance 
status and cisplatin-based chemotherapy (OR = 3.071, CI = 1.515–6.223, p = 0.002; OR = 4.587, CI = 1.739–12.099, p = 0.02, 
respectively).
Conclusion  CINV incidence was rather high per patient but relatively low per cycle. Most patients were prescribed with 
dual regimen antiemetic prophylaxis.
Impact  This study provides evidence that there was suboptimal use of recommended agents for CINV, and there is a clear 
need for further improvements in CINV management.
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Introduction

Chemotherapy-induced nausea vomiting (CINV) is a com-
mon and significant problem in oncology patients. CINV is 
rated as one of cancer chemotherapy’s most distressing side 
effects [1, 2]. It has a major impact on cancer patients’ well-
being and overall response to chemotherapy [3]. The lack of 
careful intervention in preventing CINV can result in poor 
performance status, anticipatory CINV, non-compliance to 
subsequent chemotherapy cycles, as well as incur a substan-
tial cost of unnecessary hospital admissions [4–6].

Generally, the latest guidelines published by the Ameri-
can Society of Clinical Oncology (ASCO), National 
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Comprehensive Cancer Network (NCCN), and Multina-
tional Association of Supportive Care in Cancer/European 
Society for Medical Oncology (MASCC/ESMO) classified 
CINV into three categories, which are acute onset, delayed 
onset, and anticipatory onset CINV [7]. Acute onset-CINV 
occurs within 24 h of initial chemotherapy, while delayed 
onset occurs more than 24 h following initial chemotherapy 
and may last up to 5 days. Anticipatory onset CINV is trig-
gered by a conditioned response due to severe nausea and 
vomiting [7].

The prevention of CINV is an important element of sup-
portive care in cancer. Prophylactic antiemetic agents are 
prescribed according to the perceived emetogenic poten-
tial of chemotherapy agents. Emetogenicity is defined as 
the propensity of an agent to cause nausea, vomiting, or 
retching [8]. In the absence of CINV prophylaxis, it is esti-
mated that over 90 percent of patients administered with 
highly emetogenic chemotherapy (HEC) and 30 to 90 per-
cent of patients administered with moderately emetogenic 
chemotherapy (MEC) will experience CINV [9, 10]. With 
antiemetic prophylaxis, CINV incidence varies widely from 
20 to 70 percent across different types of populations, geo-
graphical areas, prescribing practices, antiemetic institu-
tional reimbursement, and/or local drug regulatory [11–13].

In general, antiemetic therapy should be initiated before 
treatment with chemotherapy agents to provide maximum 
protection against CINV. It should be continued for a cer-
tain length of time to prevent delayed-onset CINV. ASCO, 
NCCN, and MASCC/ESMO guidelines share fundamental 
similarities for acute CINV prophylaxis, which uses a com-
bination of a 5-HT3 receptor antagonist, dexamethasone, 
and the NK1 receptor antagonist within the first 24 h of 
chemotherapy in HEC and MEC [7].

Local previous research has focused on a certain type of 
cancer associated with CINV and involved a limited number 
of population [14–16]. The overall and considerable data 
for all types of cancer on CINV has not been fully investi-
gated [14, 17]. A comprehensive data of CINV occurrence 
in each complete cycle were seldom reported in previous 
studies [11, 18]. Our study aims to provide such informa-
tion that is crucial to plan for interventions and allocate 
limited resources, especially for a middle-income country 
like Malaysia. We also aim to evaluate prescribing practices 
that reflect CINV outcome in actual clinical practice and the 
factors associated with CINV as it is important to reduce its 
incidence and improve the management of this side effect.

Methods

The study was conducted as a retrospective cross-sectional 
study in the National Cancer Institute (IKN), Ministry of 
Health Malaysia. IKN is the referral center for solid cancer 

and receives cancer patients across the country. Inclusion 
criteria were adult (≥ 18 years old) oncology patients and 
received intravenous HEC/MEC in IKN from January 2019 
to December 2019. Patients receiving HEC/MEC with con-
current radiation therapy were excluded because of possible 
contribution to the potential emetogenicity of radiation.

The calculated sample size was 406, based on previous 
estimates of the percentage of patients experiencing an epi-
sode of CINV, which was 40%. The significant level was set 
as α = 0.05 (two-tailed), 95% confidence interval (CI), and 
an additional 10% considering for data lost [19]. Records 
were filtered, extracted, and randomized, and a sufficient 
number of data as per the calculated sample size were 
selected and included in the study.

Information such as patient’s demographic data (age, 
ethnicity, gender, body mass index), patients’ clinical data 
(diagnosis, type, and stage of cancer, presence of comorbidi-
ties), chemotherapy regimens, antiemetic regimen for treat-
ment and prevention, and episodes of nausea and vomiting 
were obtained and collected from the patients’ electronic 
medical records (EMR) system. The system used is a com-
plete oncology patient management information system that 
collects, stores, and centralizes medical oncology, radiation 
oncology, and patient data into a single user interface, acces-
sible by multidisciplinary teams. Episodes of nausea and 
vomiting were documented, and their severity was ascer-
tained using Common Terminology Criteria for Adverse 
Events (CTCAE) Grade [20]. Performance status (PS) as 
estimated by the Eastern Cooperative Group (ECOG) per-
formance status scale was used in this study [21, 22]. The 
management for breakthrough CINV was also recorded. 
Inconsistency in treatment given for a patient was defined 
as treatment that was not being consistently prescribed in 
each chemotherapy cycles following breakthrough CINV. 
Malaysia MOH Systemic Protocol for Cancer (2016) was 
used to determine the appropriateness of antiemetic choices 
and emetogenicity level of chemotherapy regimens. The 
practice pattern was also compared with international guide-
lines such as ASCO, NCCN, and MASCC/ESMO antiemetic 
guidelines.

The data obtained from this study were analyzed both 
descriptively and analytically. Data were analyzed by CINV 
categories, by patient, and by cycles. For basic characteris-
tics, we used the χ2 or t-test to compare patients with CINV 
incidence. Binary logistic regression was conducted with any 
CINV events as the dependent variable. Univariate analysis 
was run, and outcomes of independent variables with p-val-
ues < 0.25 were further included in the multivariate analysis. 
Backward entry was used to determine the final covariates 
in the regression model. P-values ≤ 0.05 will be considered 
statistically significant in the final model. A greater value 
than the significance level of the Hosmer–Lemeshow was 
used, which indicates that there is not enough evidence to 
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conclude that the model does not fit the data of the final 
model. All statistical tests were performed with the Statisti-
cal Package for Social Sciences (SPSS Inc., Chicago, IL) 
version 26 and was based on the two-sided significance level 
of 5%.

Ethical approval for this study was obtained from the 
Medical Research and Ethics Committee (MREC), Ministry 
of Health Malaysia (NMRR-20–2988-57474), and the study 
center permission was obtained from the Director of IKN.

Results

Patients’ demographic and clinical characteristics

Four hundred nineteen selected records of adult IKN patients 
receiving HEC or MEC with total of 2388 chemotherapy 
cycles were included in this study. The mean ± SD age 
was 53.6 ± 12.6 years old. Sixty-six percent were female, 
54.4% were Malay, 47.4% were diagnosed with stage IV, 
and 47% came without comorbidities Three-quarters of the 
subjects received HEC, and breast cancer patients were the 
highest MEC/HEC recipients. The top three chemother-
apy prescribed for the subjects were anthracycline cyclo-
phosphamide-based (AC-based), carboplatin-based, and 
cisplatin-based.

CINV incidence

Out of 419 patients, 57 percent experienced CINV through-
out the regime administered, and most of them presented 
with delayed type of CINV. Almost one-third experienced 
any sort of CINV in cycle 1, and almost half experienced 
it within the first three cycles. The severity of CINV was 
mainly mild (grade 1), with no intervention provided. Out 
of 2388 chemotherapy cycles, about 20% resulted in patients 
experiencing CINV, and majority (62.7%) were delayed nau-
sea and delayed nausea and vomiting. Treatment mostly was 

not given for the delayed nature of CINV and with CTCAE 
grade 1, as showed in Figs. 1 and 2.

CINV prophylaxis

For prevention of acute CINV, all patients were prescribed 
with IV granisetron + dexamethasone + IV metoclopramide 
prior to chemotherapy which was in accordance with the 
local protocol [23]. Aprepitant which was recommended 
in all international guidelines was not routinely prescribed 
(91.2%) in IKN for the prevention of CINV, and 48.5% of 
studied population were not prescribed with aprepitant fol-
lowing CINV as suggested by the local protocol (Table 1). 
For the prevention of delayed CINV, all studied patients 
were prescribed with dexamethasone and metoclopramide, 
which was inconsistent with local protocol and most inter-
national guidelines.

Binomial regression

The outcome of binary logistic regression is shown in 
Table 2. From multivariate analysis, ECOG performance 
status and type of chemotherapy used were found to be 
significant predictors for CINV. The incidence of CINV 
was three times more likely with ECOG 1 and 5.5 times 
higher with ECOG 2 onwards compared to those ECOG 
0 (OR = 3.071, CI = 1.515–6.223, p = 0.002; OR = 5.451, 
CI = 1.605–18.515, p = 0.007, respectively). Cisplatin-based 
chemotherapy was 4.6 times more likely to cause CINV 
compared to carboplatin-based chemotherapy (OR = 4.587, 
CI = 1.739–12.099, p = 0.02).

Discussion

Previous studies reported various percentages of CINV 
occurrence in cancer patients with the use of prophylaxis 
antiemetics [11–13, 24, 25]. A baseline patient characteris-
tic of HEC/MEC-treated patients and CINV incidence were 

Fig. 1   Management of break-
through CINV according to the 
severity of the CINV (n = 239 
patients)
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investigated in six Asia Pacific countries, with CINV occur-
rence reported in the first cycle of chemotherapy ranging 
from 22 to 45% [11]. Similarly, the current study found that 
one-third of the patients experienced CINV in the first cycle 
and half of the studied patients experienced some degree of 
CINV throughout all cycles. Additionally, this current study 
further analyzed CINV occurrences within cycles and found 
CINV to occur in one-fifth of the total cycles received. This 
is the first study to the authors’ knowledge that reports the 
event of CINV within cycles. This was carried out because 
patients may not have a similar emetic risk of CINV in every 
cycle; thus, they may not experience CINV in every cycle.

All 419 patients were prescribed with at least a dual regi-
men antiemetic consisting of granisetron and dexamethasone 
regardless of highly or moderately emetogenic chemother-
apy (HEC/MEC) for the prevention of acute CINV as per 
local protocol [23]. The protocol-consistent in prescribing is 
because the electronic prescribing system was implemented 
in this tertiary oncology referral center. This electronic-
enhanced prescribing system automatically includes the dual 
regime antiemetic in the electronic prescription whenever a 
HEC/MEC is prescribed. This technology prevents the lack 
of familiarity with the protocol among prescribers and physi-
cians’ prescribing preferences.

For the prevention of delayed CINV, the local proto-
col recommended for HEC/MEC to be prescribed with 

dexamethasone single-agent ± aprepitant as part of the 
continuity of day 1 aprepitant, whereas single-agent dexa-
methasone or metoclopramide for low emetogenic chemo-
therapy [23]. However, all studied patients were prescribed 
dexamethasone and metoclopramide. The practice is incon-
sistent with local protocol where metoclopramide was not 
recommended for delayed CINV, and this contributed to the 
overutilization of metoclopramide. Among international 
guidelines, MASCC/ESMO suggested the use of either 
dexamethasone and aprepitant (if aprepitant is used acute-
phase) or dexamethasone and metoclopramide for day 2 to 
day 4 for only cisplatin-treated patients [7, 26].

The local protocol recommended triple regimen therapy, 
which includes aprepitant in the following cycle when 
breakthrough emesis or CINV was uncontrolled with a dual 
regimen. However, in this study, aprepitant was added in the 
dual regimen in less than 10% of the studied population, and 
nearly half of the patients were not prescribed with aprepi-
tant following CINV in the previous cycle. This finding is 
due mainly to the restricted use of NK1 receptor antagonists 
in this country, which is only prescribed depending on insti-
tutional drug budget reimbursement and physicians’ discre-
tion due to its high cost.

There have been conflicting results on CINV incidence 
in relation to the prescribing of antiemetic according to the 
guidelines, where there were studies that reported improved 

159

112

30

25

15

14

10

3

2

1

5

22

33

13

1

3

15

2

4

3

1

1

1

0 20 40 60 80 100 120 140 160 180

Delay N

Delay NV

Acute NV

Acute N

Delay V

Acute V

Acute NV Delay NV

Acute N Delay NV

Acute N Delay N

Acute NV Delay N

Acute N Delay V

Acute NV Delay V

Acute V Delay NV

treatment given no treatment given

Fig. 2   Management of breakthrough CINV (n = 475 chemotherapy cycles)

5342 Supportive Care in Cancer (2022) 30:5339–5349



1 3

Table 1   Baseline demographic and clinical characteristics

Variables All patients (n = 419) CINV events (n = 239) No CINV event 
(n = 180)

p-value

Basic characteristics
  Age, years (mean, SD) 53.6 (12.6) 53.1 (13.1) 54.3 (12) 0.353
  Age, groups
      18–59 years 262 (57.0) 153 (64.0) 109 (60.6) 0.469

       ≥ 60 years 157 (43.0) 86 (36.0) 71 (39.4)
  Gender (n, %)
      Male 141 (33.7) 86 (36.0) 55 (30.6) 0.244
      Female 278 (66.3) 153 (64.0) 125 (69.4)
  Height (mean, SD) 158 (8.67) 159 (7.68) 157 (9.77) 0.020
  Weight, kg (mean, SD) 61.1 (14.4) 60.8 (13.9) 61.5 (15) 0.639
   BMI (mean, SD) 24.5 (5.86) 24.1 (5.45) 25.1 (6.35) 0.095
   BSA ((mean, SD) 1.61 (0.189) 1.61 (0.181) 1.61 (0.200) 0.668
   Ethnicity (n, %)
      Malay 228 (54.4) 136 (56.9) 92 (51.1) 0.425
      Chinese 138 (32.9) 75 (31.4) 63 (35)
      Indian 49 (11.7) 27 (11.3) 22 (12.2)
      Others 4 (1.0) 1 (0.2) 3 (1.7)
  Number of comorbid (n, %) 0.152
      No comorbid 197 (47.0) 124 (51.9) 73 (40.6)
      One comorbid 107 (25.5) 50 (20.9) 57 (31.7)
      Two comorbid 71 (16.9) 41 (17.2) 30 (16.7)
      Three comorbid 29 (6.9) 15 (6.3) 14 (7.8)
      Four comorbid 11 (2.6) 7 (2.9) 4 (2.2)
      Five comorbid 4 (1.0) 2 (0.8) 2 (1.1)
  Cancer diagnosis (n, %) 0.049
      Male reproductive 18 (4.3) 10 (4.2) 8 (4.4)
      Colorectal 79 (18.9) 40 (16.7) 39 (21.7)
      Head neck 50 (11.9) 39 (16.3) 11 (6.1)
      Breast 149 (35.6) 87 (36.4) 62 (34.4)
      Female reproductive 54 (12.9) 25 (10.5) 29 (16.1)
      Stomach/esophagus 10 (2.4) 6 (2.5) 4 (2.2)
      Thorax/lung 47 (11.2) 24 (10.0) 23 (12.8)
      Others 12 (2.9) 8 (3.3) 4 (2.2)
  Cancer stage (n, %) 0.165

      Stage 1 17 (4.1) 8 (3.3) 9 (5.0)
      Stage 2 59 (14.1) 28 (11.7) 31 (17.2)
      Stage 3 143 (34.2) 79 (33.1) 64 (35.6)
      Stage 4 199 (47.6) 123 (51.9) 76 (42.2)
  ECOG performance status (n, %)  < 0.001

      0 49 (11.7) 15 (6.3) 34 (18.9)
      1 347 (34.6) 208 (87.0) 139 (77.2)

       ≥ 2 23 (4.5) 16 (6.7) 7 (3.9)
  Chemotherapy (n, %)  < 0.001

      AC-based 116 (27.7) 70 (29.3) 46 (25.6)
      Carboplatin-based 93 (22.2) 39 (16.3) 54 (30.0)
      Cisplatin-based 100 (23.9) 74 (31.0) 26 (14.4)
      Cyclophosphamide/ifosfamide 17 (4.1) 6 (2.5) 11 (6.1)
      Irinotecan-based 21 (5.0) 12 (5.0) 9 (5.0)
      Oxaliplatin-based 67 (16.0) 34 (14.2) 33 (18.3)
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Table 1   (continued)

Variables All patients (n = 419) CINV events (n = 239) No CINV event 
(n = 180)

p-value

      Others 5 (1.2) 4 (1.7) 1 (0.6)
  Number of cycles (mean, SD) 5.66 (2.34)
  Number of cycles, groups 0.979

      1–3 cycles 59 (14.1) 34 (14.2) 25 (13.9)
      4–6 cycles 298 (71.1) 170 (71.1) 128 (71.1)
      7–9 cycles 28 (6.7) 15 (6.3) 13 (7.2)
      10–12 cycles 34 (8.1) 20 (8.4) 14 (7.8)
  Emetogenicity (n, %) 0.142
      HEC 313 (74.7) 185 (77.4) 128 (71.1)
      MEC 106 (25.3) 54 (22.6) 52 (28.9)
  History of CINV (n, %) 0.647
      Yes 9 (2.1) 4 (1.7) 5 (2.8)
      No 311 (74.2) 176 (73.6) 135 (75.0)
      No record 99 (23.6) 59 (24.7) 40 (22.2)
  History of previous chemotherapy    administration (n, %) 0.738
      Yes 127 (30.3) 74 (31.0) 53 (29.4)
      No 292 (69.7) 165 (69.0) 127 (70.6)
  Dose reduction (n, %)
      No 311 (74.2) 174 (72.8) 137 (76.1) 0.444
      Yes 108 (25.8) 65 (27.2) 43 (23.9)
  Patient type  < 0.001
      Out-patient 269 (64.2) 135 (56.5) 134 (74.4)
      In-patient 150 (35.8) 104 (43.5) 46 (25.6)
  Antiemetics
    Prophylaxis for acute CINV
       IV granisetron + dexamethasone 231 (55.1)
       IV granisetron + dexamethasone + aprepitant 37 (8.8)
       IV granisetron + dexamethasone + IV metoclopramide 151 (36.1)
  Prophylaxis for delay CINV
      Dexamethasone + metoclopramide 404 (96.4)
      Dexamethasone + metoclopramide + granisetron 6 (1.4)
      Dexamethasone + metoclopramide + lorazepam 9 (2.2)
  CINV prophylaxis adherence
      Given pre-cycle 1  < 0.001
      Adherent 419 (100.0) 239 (100.0) 180 (100.0)
      Non-adherent 0 (0.0) 0 0
  Given pre-cycle after CINV in the previous cycle  < 0.001
      Adherent 27 (6.4) 27 (11.3) 0
      Non-adherent 203 (48.5) 203 (84.9) 0
      Not applicable (d/t no CINV and given C1) 189 (45.1) 9 (3.8) 180 (100.0)
  NK1 receptor antagonist administration (n, %)  < 0.001
      Not given 382 (91.2) 177 (98.3) 205 (85.8)
      Given pre Cycle 1 9 (2.1) 7 (2.9) 2 (1.1)
      Given post when CINV in the previous cycle 28 (6.7) 27 (11.3) 1 (0.6)
  CINV/patient, N = 419
     CINV incidence (n, %) 239 (57) 180 (43) 0.004
     Type of CINV (n, %)  < 0.001
        Acute 38 (9.1) 38 (15.9) 0
        Delay 160 (38.2) 160 (66.9) 0

5344 Supportive Care in Cancer (2022) 30:5339–5349



1 3

outcomes for CINV [13, 25], while other studies showed 
the opposite [12, 27]. Low adherence to triple regimen 
antiemetic prophylaxis therapy is not uncommon in other 
countries. Aapro et al. (2021) recently published data for 
the year 2018 of 45,324 highly emetogenic chemotherapy-
treated patients in five European countries. The real-world 
study found low adherence to triple regimen antiemetic 
prophylaxis [24]. Post-marketing surveillance data of CINV 
prescribing by Yang et al. [28] showed relatively moderate 
adherence to triple regimen prophylaxis (455/990, 46%) in 
21 centers across China. This current study showed a rela-
tively moderate incidence (57%) of overall CINV. However, 

considering that the current CINV incidence was based on 
patients treated with dual regimen antiemetic prophylaxis 
only, this indicates that addition of aprepitant into the regi-
men in the future may further reduce the CINV incidence. 
This has been proven in previous studies, whereby no emesis 
was twice as high with the addition of aprepitant in the dual 
regimen [18, 29].

The relationship between CINV incidence and several 
potential predictors has been studied. Performance status 
was a significant predictor in the studied population where 
higher CINV incidence was observed with increasing ECOG 
value. Few previous studies also reported poor performance 

Table 1   (continued)

Variables All patients (n = 419) CINV events (n = 239) No CINV event 
(n = 180)

p-value

        Acute and delay 41 (9.8) 41 (17.2) 0
        No CINV 180 (42.9) 0 180 (100.0)
  CINV in cycle 1 129 (30.8)  < 0.001
  CINV in cycle ≤ 3 195 (46.5) 0.171
  CINV CTCAE grade (n, %)  < 0.001
      Grade 1 161 (38.4) 161 (67.4) 0
      Grade 2 70 (16.7) 70 (29.3) 0
      Grade 3 8 (1.9) 8 (3.3) 0
      Not applicable (d/t no CINV) 180 (43) 0 180 (100.0)
  CINV treatment  < 0.001
      Treatment given 32 (7.6) 32 (7.6) 0
      Treatment not given 176 (42) 176 (42) 0
      Inconsistent treatment given 31 (7.4) 31 (7.4) 0
      Not applicable (d/t no CINV) 180 (43) 0 180 (43)
  CINV/cycle, N = 2388 cycles
    CINV incidence (n, %)  < .001
        No CINV 1913 (80.1)
       CINV 475 (19.9)
  CINV types, N = 475 (n, %)  < .001
      Acute N 38 (8.0)
      Acute N Delay N 6 (1.26)
      Acute N Delay NV 5 (1.05)
      Acute N Delay V 1 (0.21)
      Acute NV 63 (13.26)
      Acute NV Delay N 4 (0.84)
      Acute NV Delay NV 25 (5.26)
      Acute NV Delay V 1 (0.21)
      Acute V 17 (3.58)
      Acute V Delay NV 1 (0.21)
     Delay N 164 (34.53)
     Delay NV 134 (28.21)
     Delay V 16 (3.37)
  CINV treatment, N = 475 (n, %)
      Treatment given 104 (21.9)
      Treatment not given 371 (78.1)
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Table 2   Binomial regression for patient-related factors associated with CINV

Independent variables No. of patients (n, %) No. of patients 
with CINV (n, 
%)

Univariate analysis Multivariate analysis

Crude OR (95% CI) p-value Adjusted OR (95% CI) p-value

Age
  18–59 years 262 (57.0) 153 (64.0) 1
   ≥ 60 years 157 (43.0) 86 (36.0) 0.863 (0.579–1.286) 0.469

Gender
  Male 141 (33.7) 86 (36.0) 1 0.243
  Female 278 (66.3) 153 (64.0) 0.783 (0.518–1.183)

Ethnicity
  Malay 228 (54.4) 136 (56.9) 1
  Chinese 138 (32.9) 75 (31.4) 4.435 (0.454–43.296) 0.200
  Indian 49 (11.7) 27 (11.3) 3.571 (0.362–35.191) 0.275
  Others 4 (1.0) 1 (0.2) 3.682 (0.357–37.922) 0.273

Comorbid
  No 197 (47.0) 124 (51.9) 1
  Yes 222 (53.0) 115 (48.1) 0.768 (0.479–1.223) 0.263

Cancer diagnosis
  Colorectal 79 (18.9) 40 (16.7) 1 1
  Breast 149 (35.6) 87 (36.4) 1.368 (0.791–2.367) 0.263 6.215 (0.687–56.187) 0.104
  Female reproductive 54 (12.9) 25 (10.5) 0.841 (0.42–1.681) 0.623 5.315 (0.689–41.01) 0.109
  Head and neck 50 (11.9) 39 (16.3) 3.457 (1.551–7.704) 0.002 5.825 (0.795–42.691) 0.083
  Thorax/lung 47 (11.2) 24 (10.0) 1.017 (0.494–2.095) 0.963 1.458 (0.213–10.001) 0.701
  Male reproductive 18 (4.3) 10 (4.2) 1.219 (0.436–3.41) 0.706 0.71 (0.078–6.472) 0.762
  Stomach/esophagus 10 (2.4) 6 (2.5) 1.463 (0.383–5.584 0.578 2.47 (0.538–11.352) 0.245
  Others 12 (2.9) 8 (3.3) 1.95 (0.543–7.004 0.306 2.105 (0.273–16.23) 0.475

Cancer stage (n, %)
  Stage 1 17 (4.1) 8 (3.3) 1
  Stage 2 59 (14.1) 28 (11.7) 1.016 (0.345–2.995) 0.977
  Stage 3 143 (34.2) 79 (33.1) 1.389 (0.507–3.804) 0.523
  Stage 4 199 (47.6) 123 (51.9) 1.836 (0.679–4.961) 0.231

ECOG performance status (n, %)
  0 49 (11.7) 15 (6.3) 1 1
  1 347 (34.6) 208 (87.0) 3.392 (1.781–6.461)  < 0.001 3.071 (1.515–6.223) 0.002
   ≥ 2 23 (4.5) 16 (6.7) 5.181 (1.766–15.197) 0.003 5.451 (1.605–18.515) 0.007

Chemotherapy (n, %)
  Carboplatin-based 93 (22.2) 39 (16.3) 1 1
  AC-based 116 (27.7) 70 (29.3) 2.107 (1.21–3.67) 0.008 1.686 (0.509–5.585) 0.393
  Cisplatin-based 100 (23.9) 74 (31.0) 3.941 (2.146–7.236)  < 0.001 4.587 (1.739–12.099) 0.002
  Cyclophosphamide/ifos-

famide
17 (4.1) 6 (2.5) 0.831 (0.279–2.478) 0.739 0.648 (0.135–3.109) 0.587

  Oxaliplatin-based 67 (16.0) 34 (14.2) 1.427 (0.759–2.683) 0.270 4.69 (0.688–31.984) 0.115
  Irinotecan-based 21 (5.0) 12 (5.0) 1.846 (0.709–4.809) 0.209 4.67 (0.618–35.305) 0.135
  Others 5 (1.2) 4 (1.7) 5.538 (0.596–51.49) 0.132 12.313 (0.914–165.896) 0.058

Number of cycles, groups
  1–3 cycles 59 (14.1) 34 (14.2) 1
  4–12 cycles 360 (85.9) 205 (85.8) 0.972 (0.557–1.697) 0.922

Emetogenicity (n, %)
  HEC 313 (74.7) 185 (77.4) 1
  MEC 106 (25.3) 54 (22.6) 1.392 (0.894–2.166) 0.143
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status as a significant CINV risk factor [30, 31]. Chan A 
et al. (2015) reported that patients with ECOG values > 1 
were 2.4 times more likely to experience vomiting than 
patients with an ECOG value of 0 [32]. This information 
may help to effectively manage CINV where an additional 
antiemetic may be given depending on the patient’s per-
formance status prior to chemotherapy administration in 
each cycle. Except for cisplatin-based chemotherapy, the 
incidence of CINV was similar across the type of chemo-
therapy agents given when compared to carboplatin-based 
chemotherapy. Special attention should be given to CINV 
management when cisplatin is planned to be administered 
because cisplatin-based chemotherapy is known to be highly 
emetogenic and may be administered over multiple-day 
schedules, where prolonged CINV may severely impact the 
patient’s quality of life and the continuity of the treatment 
[33]. Split-dose cisplatin is probably an option in preventing 
CINV as compared to an undivided dose [32].

In this study, close to three-quarter of patients who expe-
rienced CINV were not given CINV treatment. Rescue ther-
apy was mostly given to patients experiencing acute CINV. 
Most patients who did not receive treatment were those 
experiencing delayed CINV with the severity of Grade 1 
according to CTCAE scoring, where interventions were not 
indicated. The most common rescue given for breakthrough 
CINV was metoclopramide with regular dosing. Our find-
ing is consistent with a nationwide survey on HEC/MEC 
recipients in Japan, where it showed that rescue antiemetics 

were used in less than half of the individuals with break-
through CINV, and most of them received metoclopramide 
or domperidone [34].

The limitation of this study is the nature of retrospec-
tive-run data collection. Delayed CINV events, which pre-
vented patients to promptly report, were collected during the 
subsequent cycle of physicians’ clerking. Thus, the physi-
cians’ notes may have varied, and exact reasons may not be 
recorded. This may lead to underreporting of CINV events 
by patients as well as inconsistent clerking among physi-
cians. Adherence to the prescribed antiemetics was also not 
investigated in this study due to inconsistent reporting of 
adherence data. Non-pharmacological measures for CINV 
were also not collected and investigated in this study as this 
was not available from the patients’ EMR. Furthermore, this 
study was conducted retrospectively without direct patients’ 
involvement. This study also only established association but 
not cause-effect between risk factors and CINV outcomes. 
Interpretation has to be made with caution regarding the 
study findings.

Conclusion

In conclusion, most patients in this study were prescribed 
with dual regimen antiemetic prophylaxis. CINV incidence 
was rather high per patient but relatively low per cycle. The 

Table 2   (continued)

Independent variables No. of patients (n, %) No. of patients 
with CINV (n, 
%)

Univariate analysis Multivariate analysis

Crude OR (95% CI) p-value Adjusted OR (95% CI) p-value

History of CINV (n, %)
  Yes 9 (2.1) 4 (1.7) 1
  No 311 (74.2) 176 (73.6) 0.542 (0.137–2.144) 0.383
  No record 99 (23.6) 59 (24.7) 0.884 (0.558–1.4) 0.599

History of previous chemotherapy administration (n, %)
  Yes 127 (30.3) 74 (31.0) 1
  No 292 (69.7) 165 (69.0) 1.705 (0.705–1.639) 0.738

Chemotherapy dose reduction (n, %)
  No 311 (74.2) 174 (72.8) 1
  Yes 108 (25.8) 65 (27.2) 1.19 (0.762–1.858) 0.444

Patient type
  Out-patient 269 (64.2) 135 (56.5) 1 1
  In-patient 150 (35.8) 104 (43.5) 2.244 (1.472–3.42)  < 0.001 1.853 (0.983–3.492) 0.057

Use of NKR1inhibitor (aprepitant)
  Given pre cycle 1 9 (2.1) 7 (2.9) 1 1
  Given when CINV hap-

pened in the previous 
cycle

28 (6.7) 27 (11.3) 3.022 (0.62–14.734) 0.171 5.282 (0.331–84.331) 0.239

  Not given 382 (91.2) 177 (98.3) 23.312 (3.136–173.298) 0.02 0.326 (0.045–2.375) 0.269
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control of delayed-phase CINV was not better managed 
than acute CINV. Poor performance status and the use of 
cisplatin-based chemotherapy were significantly associated 
with higher CINV incidence. This study provides evidence 
of suboptimal use of recommended agents for CINV. There 
is a clear need for further research to investigate reasons for 
such deviations from CINV management guidelines, which 
is necessary for the improvement of CINV management.
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