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ABSTRACT

Objective: Antiemetics is used to control Chemotherapy-Induced Nausea and Vomiting (CINV) in breast cancer patients undergoing ACTH
(Adriamycin, Cyclophosphamide, Docetaxel, Herceptin) chemotherapy. This study aimed to assess the effectiveness of an antiemetic regimen
consisting of Ondansetron, Dexamethasone, and Ranitidine combination using (Rhodes Index Nausea Vomiting and Retching) RINVR scoring.
Additionally, to evaluate the difference in CINV incidence in ACTH cycles.

Methods: A prospective cross-sectional study was conducted from March to June 2024 at Dr. M. Djamil. General Hospital Padang. The study
determined the effect of antiemetic administration at the measurement time of 12 h, 24 h, 48 h, 72 h, and 96 h after chemotherapy. There were 30
respondents who met the inclusion criteria in this study. The instrument RINVR (Rhodes Index Nausea Vomiting and Retching) measured the vomit
and nausea incidence.

Results: There were differences in the incidence of emesis between ACH dan TH cycles at measurement times of 12 h, 48 h, and 72 h (p-value<0.05).
The effect of antiemetic administration showed significant results in the 48 h ACH cycle, which indicates that the higher the cycle, the lower the RINVR
score.

Conclusion: The administration of antiemetics was notably effective at the 48 h mark in the ACH cycle, demonstrating a correlation between higher
chemotherapy cycles and lower RINVR scores. These findings highlight the importance of tailored antiemetic strategies to improve patients’

comfort and treatment outcomes.
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INTRODUCTION

Breast cancer is one of the most commonly diagnosed cancers in the
world, surpassing lung cancer. Based on GLOBOCAN data for 2020,
there are an estimated 2.3 million new cases, representing 11.7% of
all cancer cases. The disease ranks as the fifth leading cause of
cancer death worldwide, with a death toll of 685,000 [1, 2]. In
Indonesia, breast cancer ranks first in the number of cancers and is
one of the first causes of death caused by cancer. Based on
GLOBOCAN data in 2020, there were 16.6% new cases of breast
cancer from the total number of cancer patients in Indonesia
reached 68,858 out of a total of 396,914 patients with cancer [2, 3].
Breast cancer treatment can be done with chemotherapy to destroy
and stop the growth of cancer cells, which can be given singly and in
combination [4-7]. The chemotherapy regimen given to patients
depends on the behavior of cancer cells, such as HER2 expression
[8-10]. HER2-positive patients are recommended to use
chemotherapy drugs from the anthracycline and/or taxane class and
combined with Herceptin/Trastuzumab [11, 12]. The combination
that can be used is ACTH [13, 14].

Despite its ability to kill cancer cells, chemotherapy can take its toll
on patients. Chemotherapy-induced nausea and vomiting (CINV) is
one of the most debilitating side effects of cancer treatment and
affects up to 40% of patients [15-17]. Many antiemetic agents with
different mechanisms of action have been developed for CINV,
usually given as prophylactic drugs [18-20].

In a previous study by looking at CINV that occurred in patients who
received four antiemetic regimens, three antiemetic regimens, two
antiemetic regimens, and monotherapy, the results showed that the
incidence of CINV was relatively high despite receiving antiemetics
with different regimens [21, 22]. In addition, another study in breast
cancer patients using the RINVR instrument found the highest
incidence of nausea and vomiting at 60 h [23, 24]. The RINVR
(Rhodes Index of Nausea, Vomiting, and Retching) scoring system
provides a reliable, validated, and standardized tool for quantifying

the severity of nausea and vomiting, enabling consistent assessment
across clinical settings and improving the evaluation of antiemetic
treatment efficacy. Based on this background, the aim of this study
was conducted that only focused on ACTH chemotherapy regimens
in breast cancer at Dr. M. Djamil Central General Hospital Padang.
This study was conducted to see the difference in the incidence of
emesis in ACH and TH cycles in breast cancer patients at Dr. M.
Djamil Central General Hospital Padang and determine the effect of
three combinations of antiemetic (Ondasentron, Dexamethasone,
and Ranitidine) administration at 12 h, 24 h, 48 h, 72 h, and 96 h
using the RINVR instrument.

MATERIALS AND METHODS
Research design and target population

This study was quantitative, with prospective data collection using a
follow-up design. The study was conducted by telephone interview
at five measurement times, at 12 h, 24 h, 48 h, 72 h, and 96 h after
chemotherapy. The study was carried out in the One Day Care
chemotherapy room of Dr. M. Djamil Central General Hospital
Padang-research time during March to June 2024. The sample were
breast cancer patients who met the inclusion criteria. Data samples
were taken non-randomly using purposive sampling techniques,
which met the inclusion criteria to be sampled in this study. The
sociodemographic data collection form included age, education,
occupation, income, and chemotherapy cycle. Establishing well-
defined and inclusive inclusion criteria is imperative to minimize
bias associated with non-random purposive sampling, particularly in
the collection of sociodemographic data.

Inclusion and exclusion criteria

The inclusion criteria in this study were breast cancer patients in the
One Day Care chemotherapy room of Dr. M. Djamil Central General
Hospital Padang from March to June 2024, receiving antiemetic
therapy (Ondansetron, Dexamethasone, and Ranitidine), patients of
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female gender, patients who had been undergone surgery and
interviews conducted every 24 h, 48 h, 72 h, and 96 h after
chemotherapy. Meanwhile, patients with metastases, male gender,
and non-surgical patients were excluded from this study. Thirty
respondents met the inclusion criteria.

Research instrument

The instrument used was the RINVR questionnaire, popularized by
Rhodes [24, 25]. This instrument has been tested for validity and
reliability [24]. RINVR is used to assess the incidence of nausea and
vomiting experienced by patients after chemotherapy. RINVR uses
an assessment score of 0 (no nausea and vomiting), 1-8 (mild nausea
and vomiting), 9-16 (moderate nausea and vomiting), 17-24 (severe
nausea and vomiting), and 25-32 (severe nausea and vomiting) [23].
The RINVR comprises eight questions that assess the severity,
frequency, and distress caused by nausea, vomiting, and retching,
offering a comprehensive and standardized evaluation for both
clinical and research purposes [24].

Data analysis

Sociodemographic data in this study will be analyzed descriptively.
The data were analyzed using the Kruskal-Wallis test to see the
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difference in the incidence of nausea and vomiting experienced by
patients in the ACH cycle and TH cycle. The Kruskal-Wallis test was
used instead of ANOVA because the dataset did not meet the
assumptions of normality and homogeneity of variances required
for ANOVA, as indicated by normality test using Saphiro-Wilk
(p<0.05). Ondansetron acts by blocking serotonin-mediated
nausea and vomiting through 5-HT3 receptors (acute phase),
dexamethasone enhances antiemetic efficacy by suppressing
inflammation and prostaglandin pathways (acute and delayed
phases), while ranitidine protects gastric mucosa by inhibiting
histamine-2  receptors, preventing chemotherapy-induced
gastrointestinal complications. Linear regression analysis was
conducted to see the difference in scores at each measurement
time.

RESULTS

Research conducted prospectively in the One Day Care
chemotherapy room of Dr. M. Djamil Central General Hospital
Padang obtained 40 respondents who met the inclusion criteria.
However, only 30 patients picked up the phone, so the sample in this
study was 30 respondents. The sociodemographic profile can be
seen in table 1.

Table 1: Sociodemographic characteristics

No. Sociodemographic characteristics n %
1. Age Early adulthood (26-35 y old) 4 13.3
Late adulthood (36-45 y old) 6 20
Early elderly (46-55 y old) 16 53.3
Late elderly (>55 y old) 4 13.3
2. Educational Low education (not in school/elementary school) 4 13.3
attainment Secondary education (junior high school/senior high school) 17 56.7
Higher education (Diploma/Bachelor's degree) 9 30
3. Occupation Housewife 22 73.3
Teacher 4 13.3
Nurse 1 3.3
Retired 1 33
Farmer 1 3.3
Self-employed 1 33
4, Income No income 22 73.3
Have income 8 26.7

Analyzed using Descriptive Analysis (Data analyzed based on a sample size of 30 respondents who met the inclusion criteria)

The table 1 above describes the sociodemographic characteristics
grouped by age, latest education, occupation, and income. From 30
respondents of breast cancer patients, it was found that most
patients were in the early elderly with an age range of 46-55 y at
53.3%. In the characteristics of education level, it was found that
most breast cancer patients belonged to the middle education
category (junior high school/high school) at 56.7%. The next
characteristics are occupation and income. From the data above,
73.3% of breast cancer patients are housewives.

Table 2 presents the incidence of emesis in both the ACH
(Adriamycin, Cyclophosphamide, Herceptin) and DH (Docetaxel,
Herceptin) groups. This table compares nausea and vomiting

episodes measured using RINVR scores over several time points (12,
24,48, 72, and 96 h) post-chemotherapy.

There is a difference in the incidence of emesis in ACH and TH cycles in
table 2. This difference is seen at the measurement time of 12 h, 48 h,
and 72 h after chemotherapy. The ACH cycle, which is highly emetogenic,
indicates that more than 90% of patients given this chemotherapy agent
will experience nausea and vomiting. Meanwhile, the TH cycle, which is
moderately emetogenic, indicates that about 30-90% of patients given
this chemotherapy will experience nausea and vomiting [26]. This
results indicated that the incidence of emesis should differ at each
measurement time between ACH and TH cycles due to the difference in
emetogenic levels between these cycles [21, 22].

Table 2: Differences in the incidence of emesis in ACH and TH cycles

RINVR
Measurement time ACH TH p-Value*
Mean+SD Mean+SD

12h 3.6+4.478 0.58+1.742 0.022
24h 1.18+2.089 0.42+1.835 0.117
48h 5.64+4.388 1.26+3.462 0.001
72h 3.64+5.104 0.84+3.023 0.029

96 h 4.00+5.138 1.32+2.829 0.111

"Analysed using kruskal wallis (Data analyzed based on a sample size of 30 respondents who met the inclusion criteria)
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The antiemetic used in this study was a combination of
Ondansetron, Dexamethasone, and Ranitidine. According to the
literature, chemotherapeutic agents with high emetogenicity need to
be given a 3-drug antiemetic regimen, which are Ondansetron,
Dexamethasone, and Aprepitant [27]. However, aprepitant is not
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included in the National Formulary drug list, so this drug is not used
in the hospital [28].

Table 3 presents a regression analysis examining the relationship
between chemotherapy regimens and the severity of nausea and
vomiting over time, as measured by RINVR scores.

Table 3: Effect of antiemetic administration at each measurement time

Chemotherapy Measurement time R? Sig

ACH 12h 0.33 0.508
24h 0.001 0.485
48h 0.046 0.036
72h 0.175 0.921
96 h 0.010 0.198

TH 12h 0.003 0.991
24h 0.007 0.624
48 h 0.092 0.314
72h 0.030 0.604
96 h 0.085 0.377

Analysed using: linear regression (Data analyzed based on a sample size of 30 respondents who met the inclusion criteria)

The R? values indicate the proportion of variance in emesis
explained by the chemotherapy regimens at different time points,
while the significance values (Sig) reveal the statistical relevance of
these relationships. The p-values of ACH and TH cycles at
measurement times of 12 h, 24 h, 48 h, 72 h, and 96 h were obtained.
The result is significant if the sig value is<0.05. Notably, at the 48 h
mark, the ACH regimen significantly correlates with emesis severity
(R? 0.046, Sig = 0.036), whereas the TH regimen does not
demonstrate any statistically significant relationships across all
measured intervals. The findings suggest that the combination of
Ondansetron, Dexamethasone, and Ranitidine may not provide
uniform control of emesis across all time points for both
chemotherapy regimens. This underscores the potential need to
explore alternative or additional antiemetic strategies tailored to
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specific chemotherapy protocols or individual patient profiles. The
low R? values indicate the limited explanatory power of the tested
variables, highlighting that other factors, such as genetic
predisposition, previous chemotherapy experience, or anxiety levels,
may significantly influence emesis control. Notably, the significant
finding at 48 h for the ACH group warrants further investigation to
determine why the antiemetic regimen demonstrates greater
effectiveness at this specific time point. Conversely, the absence of
significant findings for the TH group suggests the need to examine
whether this chemotherapy regimen requires a different antiemetic
approach. Overall, the results imply that a one-size-fits-all antiemetic
protocol may not be optimal. Instead, stratified approaches based on
chemotherapy regimens or individual patient factors should be
considered to enhance the effectiveness of emesis management.
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Fig. 1: ACH cycle 48 h

Fig. 1 shows a decreasing graph in the ACH cycle with a
measurement time of 48 h. This indicates that in these cycles and
hours, the more the cycle increases, the RINVR score decreases. The
scatter plot with a trendline illustrates the relationship between the
number of Adriamycin, Cyclophosphamide, and Herceptin (ACH)
chemotherapy cycles and the RINVR (Rhodes Index of Nausea,
Vomiting, and Retching) scores measured 48 h after chemotherapy.
The x-axis shows the number of ACH cycles, ranging from 1 to 4,
while the y-axis represents the RINVR scores, which reflect the
severity of nausea and vomiting experienced by patients.

The trendline equation, y = 7.38-0.68%, indicates that the average
RINVR score decreases by 0.68 units for each additional ACH
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chemotherapy cycle. However, the R* value of 0.046 suggests that
only 4.6% of the variability in RINVR scores is explained by the
number of cycles, indicating a weak correlation between these two
variables.

DISCUSSION

The chemotherapy regimen used in this study is a combination of
ACTH (Adriamycin Cyclophosphamide+Docetaxel Herceptin), which
is used for breast cancer patients with HER2 positive. In this
management, ACTH chemotherapy is given as many as eight cycles
with an interval of 3 w. In cycles 1-4, the drugs given are Adriamycin
Cyclophosphamide and Herceptin, while in cycles 5-8, Docetaxel and
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Herceptin are given [29]. To address the significant variability in
RINVR scores among patients undergoing the same treatment, it is
essential to consider sociodemographic factors that may contribute
to this variability. Age is a key factor, as different age groups-such as
early adulthood, late adulthood, early elderly, and late elderly-may,
respond differently to chemotherapy due to variations in metabolic
rates, immune system function, and overall health status [24]. By
considering these sociodemographic factors, the study can offer a
more nuanced understanding of the variability in chemotherapy
outcomes, highlighting the need for personalized approaches to
manage chemotherapy-induced nausea and vomiting.

The incidence of CINV in patients depends on the emetogenicity of
the chemotherapy drugs. The emetogenic level of cancer drugs is
divided into four levels: high, medium, low, and minimal [23].
Adriamycin and Cyclophosphamide chemotherapy each have
different emetogenic levels based on dose. Still, the MASCC/ESMO and
NCCN literature explains that any chemotherapy regimen containing
Anthracycline and Cyclophosphamide falls into the high emetogenic
category [30]. Thus, cycles 1-4 of this regimen are highly emetogenic.
In cycles 5-8, the chemotherapeutic agents used are Docetaxel and
Herceptin. Docetaxel is at a low emetogenic level (level 2), while
Herceptin is at a minimal level (level 1). According to the literature,
adding one or more agents from level 2 can increase the emetogenicity
of the combination by one level greater than the most emetogenic
agent in the regimen [5]. Based on algorithm on Dipiro, Docetaxel and
Herceptin agents moved up 1 level to level 3, which is a moderate level
[14].

The combination of two highly emetogenic drugs (Adriamycin and
Cyclophosphamide) amplifies the risk and severity of CINV, making
ACH more challenging to manage in terms of nausea and vomiting
compared to the TH regimen, whereas Docetaxel's emetogenic
potential is lower [11]. The presence of Adriamycin and
Cyclophosphamide in the ACH regimen is the primary reason why
patients undergoing this treatment tend to experience worse nausea
and vomiting than those on the TH regimen [12]. Adriamycin and
Cyclophosphamide combination therapy can cause various
gastrointestinal disturbances, including nausea, vomiting, decreased
appetite, and hyperacidity [31].

CINV that occurs in the first 24 h after chemotherapy is called the
acute phase, while that happens after 24 h is the delayed phase [30,
32]. Table 3 shows the average incidence of nausea and vomiting at
five measurement times of ACH and TH chemotherapy. The average
of all measurements showed mild nausea and vomiting. In the ACH
cycle, the highest average nausea and vomiting was at the 48 h
measurement time, the delayed phase, and the lowest at the 24 h,
the acute phase. The results align with research conducted by Naito,
Y. et al. (2020) by measuring the incidence of nausea and vomiting in
chemotherapy agents with high emetogenic and moderate
emetogenic [33]. The same results were obtained, which were
nausea and vomiting. In high or moderate emetogenic agents, the
highest occurred in the delayed phase [14].

Ondansetron is an antiemetic of the 5-HT3 RA class. It works by
inhibiting serotonin receptors, usually in the acute phase [16, 27]. In
addition to Ondansetron, patients are also given Dexamethasone.
This drug can provide a booster effect for other antiemetics, which
can increase antiemetic effectiveness [34-36]. According to NCCN
and several studies, dexamethasone can cause dyspepsia, so it is
necessary to give Histamine H2 antagonist Ranitidine [37,38].

Despite the slight downward trend in nausea and vomiting severity
with more ACH cycles, the low R? value implies that other factors
likely influence the variability in RINVR scores. Additionally, the
data points highlight considerable variability in nausea and vomiting
severity for the same number of cycles, reinforcing that factors
beyond the number of cycles contribute to the observed outcomes.
These results are in line with research conducted by Smit et al. in
2019, where from the results of her study, there was a relationship
between the chemotherapy cycle and the incidence of nausea and
vomiting; the more the chemotherapy cycle increases, the more the
occurrence of nausea and vomiting decreases [39, 40].

The study demonstrates several strengths in assessing

Int ] App Pharm, Vol 17, Special Issue 1, 2025, 101-106

Chemotherapy-Induced Nausea and Vomiting (CINV). It
comprehensively evaluates CINV across different chemotherapy
cycles and emetogenic levels, including both acute and delayed
phases. Additionally, the study evaluates the effectiveness of
antiemetic treatments, and its findings align with existing research,
which enhances the credibility of the results. However, the study
also has notable weaknesses. There is significant variability in
nausea and vomiting severity among patients, suggesting that factors
beyond the number of chemotherapy cycles may influence outcomes.
The study's cross-sectional design limits the ability to draw
conclusions about causality or changes over time, and sampling issues,
such as some patients being unwilling or unavailable for interviews,
may affect the representativeness and completeness of the data. The
next challenges include addressing the variability in CINV severity and
evaluating antiemetic treatments' long-term effectiveness and side
effects. Future research could benefit from a longitudinal design to
better understand the dynamics of CINV over multiple cycles and to
refine management strategies. Additionally, future research should
address these gaps by including a more diverse cohort encompassing
both genders and patients with various cancer stages, investigating
newer and more effective antiemetic combinations tailored to
chemotherapy regimens, and incorporating quality-of-life assessments
to provide a holistic evaluation of interventions, thereby enhancing the
clinical relevance and applicability of findings to improve patient care.

CONCLUSION

The study evaluates the effectiveness of Ondansetron,
Dexamethasone, and Ranitidine in controlling CINV, using RINVR
scoring to assess the severity of symptoms. While Ondansetron and
Dexamethasone effectively manage nausea and vomiting, the
variability in patient responses indicates that individual factors may
influence treatment efficacy. The study suggests that while these
antiemetic agents are crucial for controlling CINV, there remains a
need for personalized treatment strategies to address the diverse
responses among patients. Overall, this research provides valuable
insights into the comparative effectiveness of antiemetic therapies in
breast cancer chemotherapy and highlights the importance of
tailored treatment approaches to optimize nausea and vomiting
control. Future studies should continue to explore factors affecting
individual responses to enhance the management of CINV in cancer
patients.
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