Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 June 2021 d0i:10.20944/preprints202106.0064.v1

Title: Chemotherapy-induced nausea and vomiting breast
cancer patients from a Chinese multicenter prospective
longitudinal observational study

Running title: Chemotherapy-induced nausea and vomiting in
Chinese breast cancer patients

Authors and Affiliations:
Xinjuan Huang?, Xuying Li**, Lu Luo®

? Department of Nursing, The Affiliated Cancer Hospital of Xiangya School of
Medicine, Central South University/Hunan Cancer Hospital, Changsha, Hunan, China.
® Department of Mammary Glands, Hunan Provincial Maternal and Child Health Care
Hospital, Changsha, Hunan, China.

Correspondence : Xuying Li, PhD, Department of Nursing, The Affiliated Cancer
Hospital of Xiangya School of Medicine, Central South University/Hunan Cancer
Hospital, 283# Rd.Tongzipo , Yuelu District, Changsha, 410013,Hunan, China
(Email:lixuying@hnca.org.cn)

Abstract

Aims: To assess the occurrence of Chemotherapy-induced nausea and vomiting (CINV)
after standard antiemetic therapy in the acute (24 h post-chemotherapy) and delayed

(2 - 5 days post-chemotherapy) phases, as well as to identify risk factors for CINV in

the acute and delayed phases.

Methods: This prospective longitudinal and observational study analyzed the data of
400 breast cancer patients scheduled for chemotherapy over two cycles in two hospitals.

The self-report survey was developed to assess the occurrence of CINV and their

associated factors. CINV was evaluated with a Multinational Association of Supportive

Care in Cancer Antiemetic Tool (MAT) on days 2 and 6 of chemotherapy. The incidence

of acute and delayed CINV were presented by frequency and percentage. Generalized

equation estimates (GEE) was used to identify risk factors of acute and delayed CINV.

Results: There were 400 evaluable patients with complete Round 1 data, 334 for Round

2 data. Among 400 patients, 29.8% and 23.5% experienced acute and delayed CINV,

respectively. Risk factors associated with for acute CINV were pain/insomnia, history

of CINV, history of motion sickness (MS), and highly emetogenic chemotherapy

regimen, while history of MS, CINV history, number of completed chemotherapy cycle

number < 3, and the incidence of acute CINV were risk factors of delayed CINV (all p

<0.05).

Conclusions: The findings may help nurses working for Chinese population in
identifying patients at risk for CINV and in planning effective program to reduce the
occurrence of CINV.
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Introduction

Breast cancer is a global public health problem.!'! In China, the incidence of breast
cancer ranks first among women in urban and rural areas, and it is one of the most
important malignant tumors endangering the health of residents.”)? Chemotherapy is an
important component of the comprehensive treatment of breast cancer, and it will
produce a series of adverse reactions>* while bringing benefits to patients' health.
Chemotherapy-induced nausea and vomiting (CINV) are the most feared and common
side effects experienced by breast cancer patients.> ¢! According to the time of
occurrence, CINV usually can be divided into five types: acute, delayed, anticipatory,
breakthrough, or refractory. Clinically, the most common two types are acute and
delayed CINV. Acute CINV usually occurs within a few minutes to several hours after
administration and commonly resolves within the first 24 hours. Delayed CINV occurs
more than 24 hours after chemotherapy and can last 6 to 7 day.!”)

Studies have shown that in the chemotherapy regimens used by breast cancer
patients, the incidence of CINV is as high as 60%-90%,%! especially the late-onset
nausea and vomiting, which is the most difficult to control and accurately predict.[*!*]
Not only can CINV lead to such problems as electrolyte disorder, malnutrition, but also
it can increase the patient's anxiety, depression and other negative emotions, reduce the
patients' adherence to treatment, and even lead to interruption of treatment, life-
threatening.!!!-'4] Besides, CINV also causes medical resources burden.!'>'¢ Therefore,
discern its risk factors is crucial for effective management.

In recent years, risk factors of CINV in cancer patients mainly focus on the
following aspects:(1)Chemotherapy-related: including the emetic potential of
chemotherapy agents, chemotherapy dose and chemotherapy cycle number.!!”'¥) High
emetogenetic chemotherapy (HEC) have more than 90% risk, it is more than 3 times
moderate/low chemotherapy.!”! Patients in earlier cycles (cycle no. < 3) are at higher
risk of CINV.!"}(2)General conditions of patients: age, sex, Body Mass Index(BMI),
race, sleep time before chemotherapy. Age<55 and BMI < 27.5 kg/m2 adult breast
cancer patients are more likely to have CINV in the acute stage,*°! and Asian women
are 2.12 times more likely to be acute CINV than non-Asian women.?! The risk of
acute CINV in women is about 3 times that in men, and the delay period is about 1.5
times.[??! The risk of CINV after less than 7h of sleep before chemotherapy is 1.34 times
higher than that after 7h.[*/(3) Patients' psychological state: such as anxiety. Patients
with anxiety are 2.7 times to experience CINV than those without anxiety.**! (4)The
patient's health history: such as nausea and vomiting, smoking, drinking, motion
sickness(MS) and pregnancy reactions. Patients with history of CINV are 3.22 times
more likely than those without history of CINV.[23 The risk of CINV in the acute phase
of non-smokers is 2.0 times that of smokers, and the risk of CINV in the delayed phase
of non-drinkers is 1.90 times that of habitual drinkers.!*?! These results can provide
reference for clinical selection of antiemetic scheme.

With the exception of the study by Pirri?®! and Molassiotis et al.,**! there is no
clear evidence about the effect of risk factors beyond a single course of chemotherapy.
Most of the current studies are single-center, cross-sectional, retrospective studies on
breast cancer patients, especially in China. There are population differences between
Chinese breast cancer patients and other countries, and the incidence of CINV and risk
factors may also be different. Therefore, it is of great significance to further use multi-
center, longitudinal, prospective studies to explore the risk factors in the Chinese
population. In addition, a previous study has confirmed that the occurrence of CINV in
the acute stage will increase the risk of delayed CINV in cancer patients,'*” but whether
acute CINV will affect the outcome of delayed CINV in breast cancer remains to be
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explored.

The purpose of this study was to examine the incidence and factors associated with
acute and delayed CINV among Chinese breast cancer patients based on two
chemotherapy cycle(Not necessarily two consecutive periods, but must receive same
chemotherapy regimen).

Subjects and Methods

Study design and patients

A multicenter, longitudinal, prospective, and observational design was used. The
patients were recruited from inpatient wards of two hospitals including a cancer hospital
and a maternal and child hospital in Hunan province of China. A total of 400 breast
cancer patients who scheduled to undergo chemotherapy were recruited between
November 2019 and October 2020. Inclusion criteria were: 1) diagnosis of breast cancer
by pathology; 2) aged = 18 years old; 3) informed consent; 4) be scheduled to receive
chemotherapy. Exclusion criteria were: 1) with cognitive or communication disorders,
2) participating in other related research at the same time, 3) presence of other
conditions that might cause nausea or vomiting (e.g., intestinal obstruction,pregnancy).
The sample size was estimated according to 5-10 times of the influencing factor entry.
According to the results of reviewing relevant literature®® and group discussion, there
are 26 possible risk factors in our research. Allowing for a possible 30 % dropout rate
between the two time points for assessing acute and delayed CINV, the final sample
size was determined as 338, and 400 cases were finally collected in the study.

Measures and procedure

Definitions

According to the CINV assessment tool of Multinational Association of Supportive
Care in Cancer (MASCC), the acute CINV was defined as: cumulative number of

vomiting episodes within 24 h 21 or nausea level > 3; and the definition of delayed

CINV was: cumulative number of vomiting episodes within 2—6 days >1 or nausea >3.
In other words, acute CINV included chemotherapy induced nausea(chemotherapy
induced nausea, CIN) or chemotherapy induced vomiting(chemotherapy induced
vomiting, CIV), and the same standard for delayed CINV.

Research Tools

Questionnaire for CINV-related factors of breast cancer patients: The
questionnaire included four parts: general information (e.g., age, education, BMI);
health history (e.g., degree of CINV in the previous cycle, alcohol consumption,
smoking, vomiting of pregnancy, MS, sleep duration before chemotherapy); disease
factors (e.g., neoplasm staging, pathological type, and metastatsis); and drug factors
(e.g., chemotherapy regimen, chemotherapy cycle number, antiemetic regimen).

MASCC Antiemetic Tool(MAT): The MAT is a CINV self-report scale proposed by
MASCC(Multinational Association for Supportive Care in Cancer) in 20071 and
translated into Chinese by Tan in 2016,*%! which incorporates eight items assessing
acute and delayed CINV phase with four each, respectively. Within each phase,
including the occurrence, frequency, and severity of nausea and vomiting. Dichotomous
items were scored as 0 (No) or 1 (Yes), and continuous variables were scored on scales
of 0 to 10. The four items rated in day 2 and day 6 post-chemotherapy were evaluated
respectively to create an acute CINV score and a delayed CINV score. This tool has
been widely used in clinical practice.l*!3?! The MAT is a reliable and valid clinical tool.
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The Cronbach's a coefficiency and content validity of the Chinese version of MAT is
0.71 and 1.00.5%!

Generalized Anxiety Scale (GAD-7): The scale was designed by Spitzer et al in
20064 and translated into Chinese by He et al in 2010.5%' It includes seven items
assessing the severity of anxiety. Scores can take values from 0-21, patients rate their
frequency of symptoms within the last two weeks on a four-point scale ranging from
‘not at all’(0-5 point) to ‘almost every day’(16-21 point). All patients are classified into

two categories in our study, presence anxiety and no anxiety, a score >5 is considered

anxiety. The Cronbach s coefficient and of the the retest reliability of scale is 0.90 and
0.86, respectively.

Data collection and ethical consideration
This study was approved by the Ethics Committee of Hunan Cancer Hospital (No0.2019-
21). Written informed consent was obtained from all patients. We strictly follow the
principle of patient privacy protection.

There is no limit to the chemotherapy cycle number. CINV data were collected
face to face on the 2! day after chemotherapy and followed up by telephone on the 6
day after chemotherapy. Data collection was conducted by trained personnel with
clinical experience of breast cancer using a standardized questionnaire to ensure the
integrity and reliability of data collection. The participants were required for recording
diary with or without nausea(intensity of nausea) with or without vomiting (and how
many times if applicable), with or without salvage therapy both in the first 24h and
between 24h and 6 days after chemotherapy.

Statistical analysis

All statistical analyses were performed using SPSS version 24.0 (IBM Corp., Armonk,
NY, USA). Demographic data (age, education, religion, etc.) in the general data of
patients were described by frequency and percentage. Measurement data were
described by mean = standard deviation. Risk factors for CINV in the collected data
sets were analyzed by Generalized Estimated Equation (GEE) using binary logistic
regression as correlation function. Using cycle number as various time points, and
variables with two-sided p-values < 0.05 were considered statistically significant.

Results

Baseline patient characteristics

A total of 420(90%) eligible patients approached signed informed consent forms. Of
these, 20(5.0%) were later excluded from the analysis because of not receiving intended
chemotherapy (n = 1), death of patient (n = 1), not completing diary (n = 16), or not
completing dataset (n = 2).(Figure 1). Complete data were available for 400 patients
and were included in the current analyses, with some attrition for Round 2(n = 334).
The Round 1 result of general information showed that the age of patients ranged from
25 to 77, with a mean age of 50.38£9.24 years. Education approached 80% having
only completed junior high school, BMI mainly focused on 18.5-27.9. The content of
health history indicated that 95.7% patients had no history of alcohol consumption and
98.2% had no history of smoking; About disease factors, 89.5% of pathological type
was invasive non-specific carcinoma, 52% patients had metastasis. In treatment factors,
patients in earlier chemotherapy cycles (cycle no. < 3) accounted for 52%. National
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Comprehensive Cancer Network (NCCN Guidelines Version 2.2020 Antiemesis)/2016
MASCC and ESMO update guideline!’-** has classified commonly used chemotherapy
agents into high(emetic risk > 90%, including AC(anthracycline cyclophosphamid)
combination defined as any chemotherapy regimen that contains an anthracycline and

cyclophosphamid,cisplatin, epirubicin > 90 mg/m2, doxorubicin = 60 mg/m?2),
moderate(30% - 90%, including cyclophosphamid < 1500 mg/m2, doxorubicin < 60
mg/m2, epirubicin £ 90 mg/m), low or slight(< 30%, including navelbine, TAX(taxol),

xeloda, gemcitabine, docetaxel.) risk categories based primarily on clinical trial
evidence(low and slight emetics were classified as low in our study), with moderate
and high emetics accounting for 73.7%. Additional information is summarized in Table
1.

Breast cancer inpatients
receiving

chemotheranv(n=420)

Withdrawal

Chemotherapy was interrupted

by medical reasons(n=1)

Included breast cancer
patients(n=419)

Excluded

Death of subject(n=1)

Lost to follow-up(n=16)

Incomplete dataset(n=2)

Breast cancer patients

included in the analysis
Round 1(n=400)

‘ Lost to follow-up(n=36)

\l/ Incomplete dataset(n=30)

Breast  cancer  patients
included in the analysis
Round 2(n=334)

Figurel Patients’ flowchart


https://doi.org/10.20944/preprints202106.0064.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 June 2021 d0i:10.20944/preprints202106.0064.v1

Table 1 Patient characteristics (The Round 1)

Variable Category Number Percentage (%)
Age (years)
<40 51 12.8
40-60 297 74.3
>60 72 13.0
Marital status
Married 382 95.5
Other 18 4.5
Education
Primary school and below 152 38.0
Junior high school 164 41.0
High school or technical secondary school 40 10.0
Junior college and above 44 11.0
BMI
<18.5 13 33
18.5-23.9 219 54.7
24-27.9 136 34.0
>28 32 8.0
Work status
Yes 35 8.8
No 365 91.2
Alcohol consumption
Yes 17 43
No 383 95.7
Smoking
Yes 7 1.8
No 393 98.2
CINV history
Yes 152 38.0
No 248 62.0
PS
<1 326 81.6
>2 74 18.4
Sleep <7 hours before chemotherapy
Yes 189 47.3
No 211 52.8
History of MS
Yes 191 523
No 209 47.7
History of vomiting during pregnancy
Yes 179 44.8
No 221 55.2
Pain/insomnia
Yes 226 56.5
No 174 43.5
Constipation
Yes 124 31.0
No 276 69.0
Over-the-counter home medicines
Yes 19 4.8
No 381 95.2
Pre-chemotherapy anxiety
Yes 109 27.3
No 291 72.7
Diabetes
Yes 25 6.3
No 375 93.7
Hypertension
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Yes 52 13.0
No 348 87.0
Chronic renal insufficiency
Yes 2 0.5
No 398 99.5
Coronary heart disease
Yes 10 2.5
No 390 97.5
Metastasis
Yes 208 52.0
No 192 48.0
Pathological pattern
Invasive non-specific carcinoma 358 89.5
Other 42 10.5
Disease stage
1 61 15.2
2 190 47.5
3 111 27.8
4 38 9.5
Chemotherapy regimen
Low 105 26.3
Moderate 80 20.0
High 215 53.7
Chemotherapy cycle number
<3 cycles 211 52.8
>3 cycles 189 47.2
Antiemetic regimen
Single 127 31.8
Double 154 38.5
Triple 119 29.7

Note. Chemotherapy regimens: Low: navelbine, TAX (taxol), xeloda, gemcitabine,
docetaxel; Moderate : cyclophosphamide+doxorubicin; High: cis-platinum,
pharmorubicin.

Antiemetic:Single (dexamethason); Double(5-HT3-receptor antagonists +
Dexamethasone); Triple(5-HT3-receptor antagonists +Dexamethasone +NK1-receptor
antagonist).

Abbreviations: BMI, body mass index; CINV, chemotherapy-induced nausea and
vomiting; MS, motion sickness; PS, performance status.

Occurrence of CINV

Although antiemetic pre-treatment and post-treatment were provided in accordance
with the guidelines, due to individual variations or differences in tolerance, a
considerable number of patients still developed CINV. The proportions were different
among cycles in several CINV outcomes. In Round 1, chemotherapy induced
nausea(CIN) and CINV in delayed phase was the case for 19.8% and 23.0%, with
statistically significant (but not necessarily clinically important) decline over the
subsequent cycles. The prevalence of delayed CINV was relatively low. Delayed CINV
occurred in 92 (23.0%) patients and 37 (11.0%), in Round 1and Round 2, respectively.
Nausea and vomiting in the acute phase were slight higher than those in the delayed
phase, and the incidence of nausea was higher than that of vomiting at all phases. Table
2 shows the prevalence of CINV patients in two Round.
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Table 2 Proportions of CINV: Outcomes by Chemotherapy Phase and Round

Variable Round 1 (N =400), n (%) Round 2 (N =333), n (%) P value
Acute phase
CIN 88 (22.0) 62 (18.6) 0.250
CIvV 46 (11.5) 49 (14.7) 0.203
CINV 107 (26.8) 86 (25.8) 0.759
Delayed phase

CIN 79 (19.8) 28 (8.4) <<0.001
CIv 33 (8.3) 20 (6.0) 0.238
CINV 92 (23.0) 37 (11.1) <<0.001

Abbreviations: CIN, chemotherapy-induced nausea; CIV, chemotherapy-induced
vomiting; CINV, chemotherapy-induced nausea and vomiting.

Analyses of factors predictive for acute CINV control

The assignment of the independent variables are shown in Table 3. With the patient's
identification number as the main variable, the number of current chemotherapy cycles
as the in vivo variable, and the occurrence of CINV as the dependent variable, we
conducted GEE model analysis including data for all collected factors. As shown in
Table 4, the GEE model analysis revealed that pain/insomnia(OR = 2.0, 95% CI: 1.3 -
2.9, p = 0.001), history of CINV (OR = 3.4, 95% CI: 2.3 - 5.1, p < 0.001), history of
MS (OR = 1.5, 95% CI: 1.0 - 2.3, p =0.034), and high emetic chemotherapy regimen
(OR=3.6,95% CI: 2.2 - 6.0, p<0.001) were significantly associated with an increased
odds for an occurrence of CINV in acute phases.

Table 3 CINV risk factor scale

Variable Score
No=0,Yes=1

Sleep < 7 hours before chemotherapy

Pain/ insomnia No=0, Yes=1

Diabetes No=0, Yes=1

History of MS No=0, Yes=1

History of CINV No=0, Yes=1

Pre-chemotherapy anxiety No=0, Yes=1

Chemotherapy cycle number <3 cycles =1,>3 cycles =2

Chemotherapy regimen low = 1, moderate = 2, high =3

Acute CINV occurred No=0, Yes=1

Abbreviations: BMI, body mass index; MS, motion sickness; CINV, chemotherapy-
induced nausea and vomiting
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Table 4 GEE model to identify factors associated with acute CINV

Variable B SE Wald Exp(B) (95% CI) P value
Pain/insomnia
No Ref
Yes 0.671 0.196 11.700 2.0(1.3-2.9) 0.001
Diabetes
No Ref
Yes 0.672 0.378 3.152 2.0(0.9-4.1) 0.076
Pre-chemotherapy anxiety
No Ref
Yes 0.405 0.213 3.618 1.5(1.0-2.3) 0.057
History of CINV
No Ref
Yes 1.222 0.210 33.992 3.4(2.3-5.1) <0.001
History of MS
No Ref
Yes 0.422 0.199 4516 1.5(1.0-2.3) 0.034
Chemotherapy regimens
Low Ref
Moderate 0.708 0.300 5.569 2.0(1.1-3.7) 0.018
High 1.279 0.258 24.610 3.6(2.2-6.0) <0.001

Note: Values in the GEE model indicate P < 0.10 as the criterion for selection and show
the table. Significant P-values in the GEE analysis model (< 0.05) are also indicated in
bold.

P-value derived from unadjusted generalized equation estimation models, using cycle
number as various time points; patients who were lost to follow-up in later cycle(s)
were assumed missing at random.

Abbreviations: CI, confidence interval, CINV, chemotherapy-induced nausea and
vomiting; OR, odds ratio; GEE, generalized equation estimates

Factors predictive for delayed CINV control
In the delayed phase, the GEE model analysis revealed that history of CINV(OR =1.7 ;

95% CI, 1.1 - 2.7, p = 0.012), history of MS(OR = 1.6; 95%CI,1.0-2.5), and acute

CINV occurred (OR = 2.8; 95% CI, 1.9 - 4.2, p < 0.001) were associated with an
increased odds of delayed CINV. In contrast, number of chemotherapy cycle completed
was significantly associated with a reduced risk for CINV in delayed phase (OR = 0.5;
95% CI, 0.3 - 0.8, p = 0.003). The risk of CINV was higher in the first two
chemotherapy cycle numbers than in subsequent rounds of chemotherapy (Table 5).

d0i:10.20944/preprints202106.0064.v1
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Table 5 Generalized equation estimates (GEE) to identify risk factors for delayed CINV

Variable B SE Wald (55’5,2(2)1) P value
Sleep <7 hours before
chemotherapy
No Ref
Yes 0.359 0214 2.830 1.4(0.9-2.2) 0.093
Acute CINV occurred
No Ref
Yes 1.029 0.207 24.621 2.8(1.9-4.2) <0.001
History of CINV
No Ref
Yes 0.549 0.220 6.242 1.7(1.1-2.7) 0.012
History of MS
No Ref
Yes 0.483 0.223 4.689 1.6(1.0-2.5) 0.030
Chemotherapy cycle
number
<3 Ref
>3 -0.685 0.231 8.832 0.5(0.3-0.8) 0.003

Note: Values in the GEE model indicate P < 0.10 as the criterion for selection and show
the table. Significant P-values in the GEE analysis model (< 0.05) are also indicated in
bold.

P-value derived from unadjusted generalized equation estimation models, using cycle
number as various time points; patients who were lost to follow-up in later cycle(s)
were assumed missing at random.

Abbreviations: CI, confidence interval, CINV, chemotherapy-induced nausea and
vomiting; OR, odds ratio; GEE, generalized equation estimate

Discussion

This study aims to understand the occurrence of CINV in Chinese mainland and identify
modifiable factors associated with CINV among breast cancer patients. The findings
highlights a considerable proportion of participants suffered CINV, and the association
of CINV with treatment and patient-related factors. This study identified pain/insomnia,
history of CINV, history of MS, highly emetogenic chemotherapy regimens are
associated with increased acute CINV, and history of MS, history of CINV,
chemotherapy cycle number, the incidence of acute CINV are associated with rising of
delayed CINV. As far as we know, previous studies of breast cancer CINV in China
tend to be retrospective studies, and multi-center, longitudinal, prospective studies is a
lightspot in this study.

The incidence of nausea and vomiting following chemotherapy administration is
difficult to fully control. As depicted in table 2, the incidence of nausea was
significantly higher than that of vomiting, both in the acute phase and in the delayed
phase, which was consistent with previous studies.*’”! Nausea is more difficult to control
than vomiting in chemotherapy. Nausea subjectivity is stronger, and the mechanisms
are more complex. It is worth noting that in our study, CINV in the acute stage is even
slightly higher than that in the delayed stage. It may be related to adequate antiemetic
prophylaxis. Moreover, the discharged patient received dietary guidance and
psychological comfort from nurses. This may be also helpful to control CINV in the
delayed phase.
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To actively prevent and treat CINV in patients with breast cancer, it is necessary
to evaluate the therapeutic and individual factors that influence its development in
patients. Several factors influencing acute CINV were identified, including
pain/insomnia, history of CINV, history of MS, and chemotherapy regimen. In this
study, pain/insomnia is a risk factor of CINV (odds ratio: 2.0, 95% confidence interval
1.3-2.9,p=0.001). Pain/insomnia are associated with CINV, as previously reported.**]
Pain/insomnia will aggravate the physical burden of patients, make their physical
strength decline, reduce the ability to deal with adverse reactions, and thus more prone
to CINV. This suggests that more attention should be paid to the management of CINV
for patients with symptoms such as pain and insomnia before chemotherapy. Factors
significantly influencing acute CINV are previous history of nausea and vomiting,
people with a history of CINV is 3.4 times more likely to experience acute CINV than
those without such a history. This finding is similar to previous studies,****! which
reports that nausea and vomiting are usually caused by conditioned stimuli. Patients
with a prior history of CINV are at higher risk of nausea and vomiting when exposed
to the same stimuli. MS is defined as disorder of orientation and balance caused by
exposure to passive motor stimulation.*! It mainly manifests as vestibular and
autonomic nervous reaction symptoms, such as dizziness, headache, upper abdominal
discomfort, nausea, and vomiting, and primarily involves the vestibular cortex and
hippocampus. We found that the risk of developing delayed CINV is 1.0 - 2.3 times
higher in MS history patients relative to those with no history of this condition,
consistent with previous research.[** The nausea and vomiting reflex arc may be more
responsive in subjects with MS, and this is aggravated by chemotherapy. But the factor
did not been found in the previous analysis based on one round of data. The final factor
associated with acute CINV is the chemotherapy regimen. High-risk emetic drugs
commonly used in breast cancer chemotherapy include platinum, cyclophosphamide,
and anthracycline, and CINV control is less than ideal in patients administered these
substances.[*) The emetic potential of drugs has long been recognized as an important
factor influencing CINV. The risk of acute CINV is 3.6 times higher in chemotherapy
regimens with high than low emetogenic chemotherapy in our study. The risk of acute
CINV is still high, although prophylactic treatment is strictly in accordance with the
guidelines during chemotherapy. The treatment of this group of patients needs further
improvement.

We have found some new evidence on risk factors for delayed CINV. Delayed
CINV has four influencing factors: history of MS, history of CINV, chemotherapy cycle
number, and acute CINV. The occurrence of acute CINV is a significant factor
influencing delayed CINV, which is a new information. Although patients with acute
CINV received higher doses of antiemetics, they still experienced delayed CINV,
suggesting that individual factors determine who is more susceptible to CINV or who
does not respond to antiemetics, especially those with a history of CINV or MS. The
results are helpful for nurses to identify the high-risk group of delayed CINV and carry
out symptom assessment and treatment education in time.. The number of
chemotherapy cycle numbers was closely related to CINV occurrence, we found higher
risk following the initial cycle compared with later ones. The risk after three or more
cycles of chemotherapy is only 0.5 times that following the first two cycles, consistent
with an earlier report.['”) It may be that patients who have experienced chemotherapy
gradually acclimate to the process and can better withstand the adverse reactions.

Japan Society of Clinical Oncology (2015) Guidelines point out that fully
integrating individual patient characteristics is more effective in reducing CINV than
considering only the emetic potential of a drug!*®! however, how risk factors in breast
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cancer patients can be comprehensively and accurately assessed remains problematic.
This study provides new evidence of the relative importance and contribution of
specific personal and clinical characteristics to CINV development in breast cancer
patients, besides it had been proved history of CINV and chemotherapy regimens are
associated factors among breast cancer patients reported by previous studies.!”**) The
subjects in the present study are all female, excluding any influence of sex. Age is not
an independently associated factor in this study, however, it opposes the widely
accepted clinical view that young patients are more prone to CINV.7! This may due to
the strong correlation between age and other variables, since when all variables were
assessed in multivariate analysis, age are not significant predictors of CINV. Therefore,
although young people still have a higher proportion of CINV than old people, there is
no significant statistically difference.

Strengths and limitations

The strengths of this study were that it was a prospective evaluation of CINV during
the period of its occurrence, which avoided inaccuracies associated with retrospective
investigations. In addition, data from the same subject in two chemotherapy cycles,
which is a longitudinal study, with more continuity. Although this was a multicenter
study, its scope was limited to one province in China, which may not be representative
of all patients and could have introduced bias. Additional investigations are needed to
determine whether our findings can be generalized to other ethnic groups.

Implication

Personal factors should be taken into consideration by the multidisciplinary treating
team in breast cancer especially those having history of CINV and pain/insomnia
symptoms before chemotherapy should be paid attention. If the patients occurs acute
CINV, medical staff need give higher attention in the delay phase. The next step would
be to more concretely incorporate these factors in both the antiemetic trials and the
routine management of patients, identifying those patients that are at higher risk for
CINV and supporting them more aggressively.

Conclusion

The results of this study highlight that a significant proportion of participants suffered
from

CINYV, although the incidence of CINV was lower than in previous studies. This study
is the first time to prove that in patients with breast cancer chemotherapy, patients with
pain / insomnia and chemotherapy cycles less than 3 are at high risk, while patients
with acute CINV increase the risk of delayed CINV. The results may be helpful for
Chinese nurses to identify high-risk patients with CINV and develop effective symptom
management programs, and can likely be extrapolated to other Asian populations,
highlighting the need for additional research in this area.
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