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Abstract: Chemotherapy is a cornerstone of comprehensive breast cancer treatment. However, its non-specific cytotoxic effects
frequently involve the gastrointestinal tract, leading to a spectrum of digestive adverse reactions, including chemotherapy-induced
nausea and vomiting (CINV), anorexia, diarrhea, and constipation. These symptoms not only compromise patients’ quality of life but
may also impair treatment adherence. In severe cases, they can necessitate dose reduction or treatment discontinuation. This review
systematically examines the epidemiology, pathophysiology, and classification of gastrointestinal adverse reactions associated with
breast cancer chemotherapy, with a focus on CINV management strategies. These strategies include pharmacological prophylaxis,
individualized risk assessment, non-pharmacological interventions, and the use of standardized assessment tools. Based on the
available evidence, we discuss the transition from an experience-based nursing model to a predictive one. We also emphasize the
importance of patient education, psychological support, and family involvement, and highlight specific considerations for breast cancer
patients. This review provides a systematic, evidence-based reference for the clinical care of CINV in breast cancer to optimize
gastrointestinal symptom management and improve treatment outcomes and quality of life for these patients.
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Introduction
Breast cancer is one of the most common cancers in the world, with approximately 2.3 million newly diagnosed cases
and 670,000 related deaths reported in 2022." With continuous improvements in screening techniques and systemic
therapies, the survival of breast cancer patients has been significantly prolonged. Unfortunately, survivors may experi-
ence significant adverse side effects from breast cancer diagnosis and cancer directed therapies. Among all treatment
related adverse side effects, gastrointestinal toxicity, particularly chemotherapy-induced nausea and vomiting (CINV), is
the most common.” It affects approximately 70%-80% of patients receiving chemotherapy.* CINV severely compro-
mises quality of life and treatment compliance, and may even lead to dose reduction or treatment discontinuation.>®
This review synthesizes the evidence base for optimal CINV management in breast cancer patients. We describe the
pathophysiology, risk factors, and evidence-based prevention and treatment strategies for CINV management. We adopt
a multidisciplinary perspective, integrating evidence from oncology, clinical pharmacy, nursing, psychology, nutrition,
and integrative oncology. By synthesizing both pharmacologic and non-pharmacologic strategies across these disciplines,
we aim to provide a comprehensive framework for multidisciplinary teams managing CINV in breast cancer care.

Methodology
A literature search was conducted in PubMed, Web of Science, and Cochrane Library from inception to December 2025.
The search strategy combined terms related to breast cancer (“breast cancer” OR “breast neoplasm” OR “mammary
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cancer”), chemotherapy-induced nausea and vomiting (“CINV” OR “nausea” OR “vomiting” OR “anti-emetic”), and
management (“clinical management” OR “prevention” OR “treatment” OR “guideline” OR “non-pharmacological” OR
“integrative oncology”). We included peer-reviewed clinical studies, guidelines, systematic reviews, meta-analyses, and
relevant narrative reviews focusing on CINV management in breast cancer patients. No language restrictions were
applied. Two authors independently screened the literature and resolved disagreements through discussion. The findings
were thematically synthesized and are presented across the following sections.

Epidemiology

The global burden of breast cancer shows significant geographic and temporal variations, which is closely linked to
socioeconomic development, lifestyle factors and healthcare access.”* Specifically, women in transitioned countries tend
to have higher incidence rates compared with those in transitioning countries (54.1 vs 30.8 per 100,000, respectively).
However, they experience lower mortality (11.3 vs 15.3 per 100,000, respectively) due to better access to early detection
and advanced treatments."’

Burden and Management of Chemotherapy in Breast Cancer

Chemotherapy is a standard part of curative breast cancer treatment. For decades, anthracyclines, taxanes, and alkylating
agents have formed the backbone of systemic therapy for both early and advanced breast cancer. However, current
chemotherapeutic regimens do not distinguish between cancer cells and normal cells. This non-specific targeting of rapidly
dividing cells frequently affects the gastrointestinal tract.” This damage attacks the gastrointestinal mucosa and triggers signals
to the medullary vomiting center. Therefore, chemotherapy-induced gastrointestinal (GI) toxicities is one of the most common
side effects associated with these treatments.'® Approximately 70-80% of patients receiving chemotherapy are at risk of
developing Chemotherapy-induced nausea and vomiting (CINV).? It can reduce quality of life and treatment adherence, and
may even lead to dose reduction or treatment discontinuation. In addition to nausea and vomiting, patients may experience
a range of other distressing symptoms such as anorexia, diarrhea, abdominal pain, constipation, and weight loss. These
symptoms collectively lead to difficulty eating, social isolation, reduced confidence in treatment, and even avoidance of
therapy. Therefore, effective management of CINV is essential to optimize treatment outcomes in breast cancer patients.
Clinical management of CINV should integrate symptom assessment, pharmacotherapy, and psychological support.

Emetogenic Risk Classification of Breast Cancer Chemotherapy Regimens

Chemotherapy plays an important role in the comprehensive treatment, making it critical to evaluate the emetogenic risk
of routine breast cancer chemotherapy regimens. According to the expected vomiting rate in the absence of anti-emetic
prophylaxis, the emetogenicity of breast cancer chemotherapy regimens are stratified into four emetogenic risk tiers: high
emetogenic chemotherapy (HEC, >90%), moderate emetogenic chemotherapy (MEC, 30-90%), low emetogenic che-
motherapy (LEC, 10-30%), and minimal emetogenic chemotherapy (<10%) (Table 1).

Table | Emetogenic Risk Classification and Recommended Anti-Emetic Prophylaxis for Intravenous Chemotherapy Agents

Representative Regimen Dose Emetogenic Prophylactic Anti-Emetic Regimen
Risk Category
High risk (>90%)
AC regimen'' Standard doses (doxorubicin 260 mg/ High Day I: NK-I RA + 5-HT3 RA+dexamethasone +
m>; cyclophosphamide any dose) olanzapine; Day 2—4: Olanzapine; Dexamethasone on
Cyclophosphamide'" > 1500 mg/m? High Day 2—4 (except for AC)''
Doxorubicin'! 2 60 mg/m? High
Epirubicin'' > 90 mg/m? High
Carboplatin'>'3 AUCZ 4mg/mL/min High
Cisplatin'' Any dose High
Trastuzumab deruxtecan*'* Any dose High
(Continued)
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Table | (Continued).

Representative Regimen Dose Emetogenic Prophylactic Anti-Emetic Regimen
Risk Category
Moderate risk (30%-90%)
TC regimen'® Standard doses (docetaxel 75 mg/ Moderate Day I: 5-HT3RA + dexamethasone on day | except for
m?, cyclophosphamide 600 mg/m?) Carboplatin (AUC <4mg/mL/min). For
FAC/CAF regimen'® Standard doses (Fluorouracil Moderate cyclophosphamide, doxorubicin, oxaliplatin, and other
500 mg/m?, doxorubicin 50 mg/m?, MEC antineoplastic agents known to cause delayed
cyclophosphamide 500 mg/m?) nausea and vomiting, dexamethasone may be offered
CMF regimen'® Cyclophosphamide <1500 mg/m?, Moderate on day 2-3."° For patients with a prior history of
methotrexate <50 mg/mz, moderate emesis or presence of high-risk factors, an
fluorouracil any dose NK-1 receptor antagonist or low-dose olanzapine (2.5—
Carboplatin'® AUC <4mg/mL/min Moderate 5 mg) may be added to enhance the prevention of
Cyclophosphamide (IV)I L3 <1500 mg/mZ Moderate delayed vomiting.IS
Doxorubicin'""'® <60 mg/m? Moderate
Epirubicin' "' <90 mg/m? Moderate
Irinotecan'® Any dose Moderate
Oxaliplatin'® 275 mg/m? Moderate
Low risk (10%-30%)
Taxanes'® Any dose Low No routine prophylaxis. 5-HT3; RA or dexamethasone
Ado-trastuzumab Any dose Low may be used as needed.'®
emtansine'*
Sacituzumab govitecan'® Any dose Low
Gemcitabine'® Any dose Low
Fluorouracil'® Any dose Low
Etoposide'® Any dose Low
Nab-paclitaxel'® Any dose Low
Minimal risk (<10%)
Bevacizumab'® Any dose Minimal No anti-emetic prophylaxis required.|6
Trastuzumab'® Any dose Minimal
Methotrexate'""'® <50 mg/m? Minimal

Notes: Risk classification is based on the proportion of patients experiencing emesis within 24 hours of chemotherapy initiation in the absence of effective anti-emetic
prophylaxis.|7 Doses refer to single administration per cycle, not cumulative total over multiple cycles. In cases of combination chemotherapy regimens, patients should be
given anti-emetics recommended for the agent with the highest emetic risk. *For Trastuzumab deruxtecan, NCCN (2025) classifies as high emetic risk,> while MASCC/
ESMO (2023) places it at moderate risk.” Here we adopt the NCCN classification for clinical precautionary purposes.

Abbreviations: AC, doxorubicin+cyclophosphamide; AUC, area under the curve; NK-1 RA, neurokinin-| receptor antagonist; 5-HT3; RA, serotonin 5-HT3 receptor
antagonist; 1V, intravenous; TC, docetaxel+cyclophosphamide; FAC/CAF, fluorouracil+doxorubicin+cyclophosphamide; MF, cyclophosphamide+methotrexate+fluorouracil.

In breast cancer, the anthracycline plus cyclophosphamide (AC) combination is a classic HEC regimen.'' However,
not all regimens containing an anthracycline or cyclophosphamide are HEC. The emetogenic risk of a single-agent
depends on the specific drug and its dose. For cyclophosphamide, only when used as a single agent at doses exceeding
1500 mg/m? is it classified as HEC. Other HEC regimens include carboplatin AUC >4, carmustine>250 mg/m?, cisplatin,
dacarbazine, doxorubicin>60 mg/m?, epirubicin>90 mg/m?, ifosfamide>2 g/m®> per dose, mechlorethamine, and
streptozocin.'® Notably, the classification of trastuzumab deruxtecan (T-DXd) remains discordant across guidelines. It
is listed as a MEC agent in the MASCC and ESMO guidelines for the appropriate use of anti-emetic drugs whereas the
NCCN guidelines regard it as a HEC agent.'>'> For all HEC regimens, current guidelines recommend a four-drug anti-
emetic combination (NK1 antagonist, 5S-HT3 antagonist, dexamethasone, and olanzapine). However, for patients receiv-
ing the AC regimen, dexamethasone is recommended only on day 1 of chemotherapy, whereas for non-AC HEC regimen
such as cisplatin, a 4-day dexamethasone schedule is used.

In addition, a broad range of regimens are classified as moderate emetogenic risk (MEC), with TC (docetaxel plus
cyclophosphamide) being most commonly used. In one study, standard anti-emetic prophylaxis (5-HT3 receptor antago-
nist plus dexamethasone) achieved a complete response (CR) rate of 87% for the TC regimen.'” However, this finding
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has yet to be validated in larger, real-world populations. For patients who still experience CINV after TC, aprepitant
as second-line rescue therapy still achieves a CR in 52.2% of cases.'” Other MEC regimens include carboplatin AUC<4,
cyclophosphamide <1500 mg/m?, doxorubicin <60 mg/m? and epirubicin <90 mg/m?.'® Taxanes are classified as low
emetogenic risk (LEC), for which guidelines recommend either dexamethasone or a 5-HTsantagonist as a single agent."’
Nevertheless, some patients may still experience nausea, highlighting the need for individualized assessment. Vinca
alkaloids pose minimal emetogenic risk and do not require routine anti-emetic prophylaxis."'®

Special Considerations for CINV Management in Breast Cancer

Relying on emetogenic risk classification alone is insufficient for managing CINV in breast cancer patients. Although
information is now readily available, many patients still lack adequate knowledge about CINV.>® Most patients do not
know the risk classification of their CINV. And their knowledge of the role and adverse reactions of chemotherapy
regimens is vague. Consequently, clinical interventions should prioritize proactive prevention and careful assessment.
Moreover, breast cancer patients often experience multiple symptoms simultaneously that require additional considera-
tions. Studies have shown that nausea is more distressing than vomiting for breast cancer patients.?' Current anti-emetic
drugs control vomiting relatively well but are less effective against nausea,”’ suggesting the need to assess nausea as an
independent clinical indicator. A randomized controlled trial (J-FORCE) demonstrated that adding olanzapine 5mg to
standard anti-emetic therapy significantly reduced both acute and delayed nausea in patients receiving cisplatin-based or
AC chemotherapy.?? Furthermore, gastrointestinal symptom cluster including nausea, vomiting, and decreased appetite is
most prominent in the early cycles of chemotherapy, while fatigue, cognitive, and psychosocial symptom clusters persist
or even worsen in later cycles or after treatment completion.> This dynamic pattern suggests that clinical interventions
could be implemented in phases: focusing on gastrointestinal symptom management in the early cycles, and continuing to
monitor psychological and functional status in subsequent cycles. Finally, clinical decisions should also consider
individual patient risk factors, such as younger age, female sex, and a prior history of CINV.

Individual Risk Factors

Clinicians and nurses should identify individual risk factors for CINV, including younger age, female sex, expectancy of
CINYV, prior nausea or vomiting, history of morning sickness, anxiety and use of non-steroidal anti-inflammatory
drugs.*** These factors are associated with an increased incidence of nausea and vomiting. For high-risk patients,
enhanced preventive measures may be considered, such as extending the duration of anti-emetic therapy or adding
olanzapine. Preliminary evidence from a prospective study suggested that risk-stratified management, which applies
enhanced measures to intermediate- and high-risk patients, may reduce the incidence of nausea and vomiting and
improve quality of life scores.”® However, larger, well-designed trials are needed to confirm these findings.

Assessment Tool for CINV

To enable timely adjustment of anti-emetic regimens, it is essential to accurately distinguish among the three main types
of CINV: anticipatory, acute, and delayed.”” These types differ in both their timing and their response to anti-emetic
therapy. Acute vomiting occurs within 24 hours after chemotherapy. It usually begins 1-2 hours after drug administration
and peaks at 4—6 hours. Delayed vomiting appears more than 24 hours after chemotherapy. It most commonly peaks at
48-72 hours and can last up to 6—7 days. Anticipatory nausea and vomiting (ANV) develop before the next chemother-
apy cycle begins, often triggered by poorly controlled CINV in a previous cycle. Therefore, accurate differentiation of
these three types is necessary to guide precise, individualized regimen adjustments. Delayed nausea and vomiting
deserves particular attention. Its onset occurs after patients have been discharged, making it difficult for patients to
report symptoms to healthcare providers in a timely manner. Consequently, delayed CINV is often significantly under-
estimated in clinical practice. Moreover, due to its prolonged duration, delayed vomiting poses continuous challenges to
patients’ nutritional intake, fluid-electrolyte balance, and self-care capacity at home. If not properly managed, it
substantially increases patient distress and the risk of treatment discontinuation. Therefore, periodic assessments of
this phase should be actively conducted rather than passively waiting for patient complaints.
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For accurate assessment of CINV, a combination of three validated tools is recommended (Table 2). MASCC anti-emesis
tool (MAT) to evaluate the severity of acute and delayed nausea and vomiting.”® Morrow assessment of nausea and emesis
(MANE) to identify anticipatory nausea and vomiting, the prevention of which relies on adequate control of CINV in previous
cycles. And functional living index-emesis (FLIE) to quantify the impact of CINV on patients’ daily functioning and quality of
life.”” Together, these tools enable comprehensive assessment of symptom control, functional impact, and all phases of CINV.
Specifically, MANE can be used before the chemotherapy cycle to assess anticipatory risk, MAT during the cycle to document
acute and delayed symptoms, and FLIE after the cycle to evaluate functional impact.

Pharmacologic Prevention

Currently, anti-emetic drugs are widely used in chemotherapy patients and can reduce the incidence of vomiting in
patients to about 20%.* First, nurses can help doctors assess the emetogenic risk level of the chemotherapy regimen. For
patients receiving highly emetogenic chemotherapy (HEC), a three-drug combination consisting of an NK1 receptor
antagonist (RA), a 5-HT; RA, and dexamethasone has long been the standard of care. More recently, guidelines have
been updated to include the anti-psychotic agent olanzapine.'® By blocking multiple receptors, including 5-HT3 and
dopamine, olanzapine has demonstrated particular efficacy in controlling the delayed phase of chemotherapy-induced
nausea and vomiting (CINV). This was clearly evidenced by the 2019 J-Force trial, a randomized controlled study in
patients receiving cisplatin-based chemotherapy.?* It showed that adding olanzapine (5 mg on days 1-4) to the standard
triplet regimen significantly improved delayed-phase control, achieving a complete response rate of 79% compared to
66% in the placebo group. While mild sedation is a common adverse effect, more recent evidence suggests that a reduced
dose of 2.5mg provides comparable anti-emetic efficacy with significantly less daytime somnolence. These findings
support the use of a lower starting dose or bedtime administration in clinical practice to optimize the balance between
efficacy and tolerability.

Integrative Oncology for CINV in Breast Cancer Patients

Non-pharmacologic prevention is an essential component of comprehensive CINV management, encompassing beha-
vioral interventions, physical therapies, dietary guidance, health education, psychological support, and symptom mon-
itoring. These integrated interventions have been shown to effectively reduce gastrointestinal symptoms and improve
patients’ self-efficacy and quality of life.

Behavioral Interventions

Behavioral interventions are now a well-established component of supportive care for CINV in breast cancer patients,
particularly for preventing anticipatory nausea and vomiting.>* Evidence indicates that these symptoms are closely
associated with pre-chemotherapy anxiety.>> Standard anti-emetics effectively control the physiological aspects of CINV
by targeting neurotransmitter pathways such as 5-HT5 and NK; receptors. However, they have limited efficacy against
the psychological dimension including conditioned nausea and anxiety-driven symptoms. Behavioral interventions work
through cognitive, emotional, and conditioned learning pathways, offering a different mechanism of action.

Relaxation and Cognitive-Behavioral Strategies
Cognitive-behavioral interventions have been shown to effectively reduce CINV.*® Among these, progressive muscle
relaxation training (PMRT) is the most thoroughly studied method. Given that anxiety is a significant risk factor for CINV,
the anti-emetic effect of PMRT may be partly mediated through anxiety reduction. Indeed, Tan et al showed that PMRT
significantly reduced anxiety levels, improved quality of life, and achieved better control of nausea and vomiting.>’
Adding guided imagery to PMRT provides additional benefit. A randomized trial by Yoo et al in newly diagnosed breast
cancer patients found that this combined intervention reduced episodes of anticipatory and post-chemotherapy nausea and
vomiting and improved quality of life at six-month follow-up.*® Charalambous et al also reported that the combination of

guided imagery and progressive muscle relaxation significantly reduced retching, anxiety, and depression.*”
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Table 2 Comparison of Commonly Used CINV Assessment Tools

CINV (vomiting defined as
“expelling stomach contents”,
retching excluded)

24-hour post-chemotherapy
(recalled at the next cycle).

nausea (3), pre-chemo vomiting (3), treatment efficacy (2)

Scale Domains Assessment Timing Items/ Dimension Comments
Format
MAT?? Acute and delayed nausea and Acute: within 24 hours of 2 phases Occurrence, Duration, Frequency, severity (each assessed @ Simple, easy to use, recommended
vomiting (each phase treated as chemotherapy initiation 8 items | separately for nausea and vomiting, and for acute and delayed for clinical practice
independent) Delayed: days 2—4 post- phases) @ Long assessment period (valid up to
chemotherapy 3 weeks)
MAT remains valid within @ No evaluation of functional impact
3 weeks post-chemotherapy, @ Potential recall bias
but its validity declines with
longer intervals.
FLIE®' Impact of CINV on daily quality of Within 3 days post- 9 items | Severity, Physical functioning, Social and emotional functioning, @ Clear items, commonly used to
life chemotherapy Dietary intake, Personal burden, Sleep quality (All items are evaluate anti-emetic efficacy
Modified version extends to rated on a 7-point Likert scale, Higher scores indicate less @ Does not distinguish between acute
5-day recall.?’ impact on daily life). and delayed phases
@ Needs to be used with other tools
(eg, FLIC, patient diary)
MANE?3? Anticipatory and post-treatment Pre-chemotherapy and 16 items | Post-chemo nausea (4), post-chemo vomiting (4), pre-chemo @ Clear definition of vomiting

@ Specifically designed to assess
anticipatory CINV
@ No explicit assessment of delayed
CINV
(@) Treatment efficacy rating is
oversimplified
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Music therapy offers a low-intensity, easily scalable option. A meta-analysis by Wei et al showed that music interven-
tions reduced the incidence of CINV and decreased the severity of delayed vomiting.*® Based on this evidence, NCCN
recognizes music as an acceptable adjunct to standard anti-emetic therapy for CINV, including anticipatory symptoms.*!

Notably, even brief, nurse-led interventions can be effective. Hunter et al compared a 20-minute mindfulness
relaxation (higher intensity) versus relaxing music (lower intensity) in a predominantly female chemotherapy population
(85% breast cancer patients). Both interventions significantly reduced nausea at the midpoint of chemotherapy compared
with standard care (mindfulness relaxation: OR = 0.44, 95% CI 0.20-0.93; relaxing music: OR = 0.40, 95% CI 0.20—
0.93), indicating good feasibility for implementation.*

Taken together, these findings suggest that relaxation and cognitive-behavioral strategies may be useful adjuncts to
pharmacotherapy, particularly for psychological symptoms. However, the strength of recommendation varies across
intervention types.

Systematic Desensitization

For patients who develop more severe anticipatory symptoms, a different behavioral approach may be recommended.
Systematic desensitization is a behavioral therapy based on classical conditioning. The patient first learns to relax and is
then gradually exposed to stimuli that typically trigger nausea or vomiting, such as chemotherapy-related environments,
smells, or images. This process reduces the conditioned response over time.

For patients who have developed anticipatory nausea and vomiting, systematic desensitization is currently the best
behavioral intervention. A meta-analysis by Kobayashi et al showed that systematic desensitization significantly improved
anticipatory CINV compared with control groups, with risk ratios of 0.60 for nausea and 0.54 for vomiting.** However, the
analysis also noted that most included studies had a high or unclear risk of bias, and adverse events were not consistently
reported. Therefore, despite its strong theoretical rationale and promising preliminary evidence, systematic desensitization
requires further high-quality randomized controlled trials before routine clinical implementation.

Individual Differences and Personalized Interventions

Responses to behavioral interventions vary considerably among patients. Emerging evidence suggests that individual
differences in sensory perception and autonomic reactivity may predict which patients are most likely to benefit from
a given behavioral intervention. Chemotherapy-induced side effects are associated with increased autonomic nervous
system activity and heightened individual stress reactivity. Notably, individuals with high “absorption” traits or
heightened sensitivity are at greater risk of developing side effects but may also be more responsive to guided imagery
and relaxation-based interventions.** These findings indicate that behavioral interventions should be matched to
a patient’s psychological characteristics. Such personalization is likely to yield better outcomes than applying
a standard intervention to all patients, though this has yet to be tested in prospective studies.

Stepped-Care Strategy

Based on the available evidence, a stepped-care strategy is a practical approach in clinical settings.*> For patients with
mild anxiety or early conditioned nausea, low-intensity, easily scalable interventions such as PMRT or music therapy may
be offered as first-line behavioral support. For patients who develop clear anticipatory nausea and vomiting, referral for
systematic desensitization should be considered. This strategy avoids over-treatment while ensuring that patients with
refractory symptoms receive appropriately intensive behavioral therapy.

Physical Therapies
Acupoint Stimulation
Acupoint stimulation is recommended by the National Comprehensive Cancer Network (NCCN) guidelines as
a complementary intervention for CINV. In particular, auricular acupressure combined with acupoint pressing has been
shown to effectively reduce the incidence of delayed nausea and vomiting.

In traditional Chinese medical theory, the meridian system is a network of channels through which the life-energy
known as “Qi” flows.*® Neiguan (PC6) is located on the Pericardium Channel of Hand Jueyin and is closely associated
with the functions of the stomach, heart, and chest. Stimulating PC6 helps harmonize stomach Qi and relieve nausea and
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vomiting. In auricular therapy, the ear acts as a microsystem that reflects the entire body, with specific points
corresponding to areas such as the spleen, stomach, and sympathetic nervous system. These theoretical foundations
provide a traditional medical basis for the use of acupoint stimulation in managing CINV in breast cancer patients.

Modern molecular biological studies showed that the anti-emetic mechanism of acupoint stimulation involves
multiple neuro-endocrine pathways.*’*® Stimulating a surface point such as PC6 activates Ap and C afferent fibers.*
These fibers transmit signals through the spinal cord to the vomiting center and the chemoreceptor trigger zone (CTZ) in
the brainstem, and also to higher centers like the cerebral cortex. This signal transmission induces endorphinergic cells to
release endorphins. Endorphins then suppress the excitability of the CTZ, thereby reducing the triggering of vomiting
signals. At the same time, stimulation of the periaqueductal gray matter in the midbrain leads to the release of
enkephalins. In addition, activation of the hypothalamic-pituitary axis prompts the pituitary gland to secrete -
endorphin and adrenocorticotropic hormone (ACTH).° Together, these endogenous opioid peptides and hormones
then modulate the serotonin (5-HT) neurotransmitter system, thereby exerting a central anti-emetic effect.”’
Furthermore, acupoint stimulation activates the vagus nerve and modulates the brain-gut axis, thereby improving
gastrointestinal motility and secretory function.’>

Auricular acupuncture therapy appears to have a beneficial effect on CINV. Analyses showed that auricular stimulation
reduces the risk of nausea and vomiting.>*** Notably, it is effective in both the acute and delayed phases after chemotherapy, with
particularly pronounced efficacy in the delayed phase.> Furthermore, auricular therapy reduces the incidence of belching, acid
regurgitation, and appetite loss (OR=0.33), and significantly alleviates constipation.’® A separate meta-analysis of acupressure at
the PC6 point reported significant reductions in acute nausea (SMD =—0.39) and delayed nausea (SMD =-0.51).”” However, the
included trials generally had small sample sizes and a high risk of bias, which limits the strength of this evidence.

The benefit of acupoint stimulation may be more pronounced in specific patient populations. For patients receiving
highly emetogenic chemotherapy but unable to follow guideline-consistent anti-emetic regimens for economic or
personal reasons, a portable, non-invasive device for acupoint stimulation may improve complete response rates and
quality-of-life scores for nausea and vomiting.

In summary, acupoint stimulation as an adjunct to conventional anti-emetic regimens has definite clinical value. It
helps alleviate chemotherapy-induced gastrointestinal adverse reactions, such as nausea, vomiting, loss of appetite, and
constipation. Future research should focus on optimizing stimulation parameters, defining the best timing of intervention,
and validating its standardized application in cancer supportive care through large, multi-center trials.

Exercise

Exercise is a potentially useful non-pharmacologic intervention for preventing and reducing CINV symptoms in breast
cancer patients receiving chemotherapy. Different types of exercise, including yoga, aerobic and resistance training, and
respiratory training have been shown to effectively alleviate CINV.

Multiple studies have reported benefits of yoga for CINV management. A systematic review of 20 randomized controlled
trials suggested that six styles of yoga improved short-term treatment-related complications, including nausea and vomiting.>®
These findings were further supported by a randomized controlled study showing that a 12-week yoga intervention
significantly reduced nausea and vomiting at the 6-month follow-up in breast cancer patients.”” Moreover, Selvan et al
demonstrated that yoga also alleviated the frequency and severity of nausea, anticipatory nausea, and vomiting.*’

Similarly, aerobic exercise may represent an option for helping patients to control these symptoms as well. Patients
receiving moderate-to-high intensity aerobic exercise combined with resistance training had significantly lower rates of
nausea and vomiting.®' Notably, patients in the higher-intensity exercise program also required fewer chemotherapy dose
adjustments and returned to work earlier. In contrast, even a home-based program consisting of five 30-minute sessions
of low-to-moderate physical activity per week was also associated with less decline in cardiorespiratory fitness, less
nausea and vomiting, and better physical function.®

Beyond the benefits of sustained exercise, even a single exercise can also provide immediate relief. An observational
study of 38 breast cancer patients undergoing chemotherapy demonstrated that energy increased and nausea decreased

immediately after a single session of endurance or resistance training.®® These findings challenge the prevailing dogma
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that exercise should be avoided during treatment. Instead, patients should be encouraged to exercise even if they
experience nausea during chemotherapy.

In addition, Respiratory training has also been shown to be effective in reducing CINV in breast cancer patients.
A randomized controlled trial demonstrated that a 6-day respiratory exercises significantly reduced the frequency of
nausea, vomiting, and retching, decreased nausea severity, and improved functional status.®

It should be noted that exercise should be delivered or supervised by trained professionals to avoid unintended harm,
particularly in patients at risk of nausea or vomiting. According to the American College of Sports Medicine (ACSM)
guidelines, cancer patients are recommended to perform at least 90 minutes of moderate-intensity aerobic exercise per
week, along with strength training twice weekly.®® However, these recommendations should be tailored to each patient’s
condition to offer most benefits. For example, when a patient experiences moderate nausea or vomiting, temporarily
reducing exercise intensity or duration may help prevent symptom aggravation. In cases of severe nausea or vomiting,
exercise may be suspended until gastrointestinal symptoms resolve.

Dietary and Nutritional Guidance

Dietary and nutritional management is an essential component of supportive care for breast cancer patients undergoing
chemotherapy. As highlighted by Belluomini et al, despite advances in anti-emetic drugs, approximately 30% of adult
patients still experience CINV, which can lead to electrolyte imbalance, anorexia, and treatment interruption.®® Early and
individualized nutritional counseling has been shown to effectively reduce the severity of nausea and vomiting, optimize
patient outcomes, and is both safe and feasible.®’ Based on current evidence, the following principles should guide
dietary and nutritional advice for breast cancer patients during chemotherapy.

General Principles

Patients should eat a small, light meal 1-2 hours before chemotherapy and avoid undergoing treatment on an empty
stomach or in an overly full state. Five to six small meals per day are recommended to reduce the gastrointestinal load
per meal and lower the likelihood of triggering nausea. In addition, patients should avoid lying down immediately after
eating to prevent gastroesophageal reflux that may exacerbate nausea.

Nutrient Recommendations

For protein, guidelines recommend a daily intake of at least 1.0 to 1.5 g/kg of body weight to maintain lean body mass
and prevent sarcopenia.®® This is particularly important for breast cancer patients, as increased catabolism and reduced
appetite during chemotherapy often lead to insufficient protein intake. Regarding carbohydrates and fats, daily energy
intake should consist of approximately 55% carbohydrates, mainly complex carbohydrates such as whole grains, oats,
and brown rice, while fats, primarily monounsaturated and polyunsaturated fatty acids, should be less than 30%. A daily
intake of five to nine servings of vegetables and fruits is recommended, with each serving equivalent to about 150 grams
of fruit or 75 grams of vegetables. Moreover, the daily diet should include garlic and cruciferous vegetables such as
broccoli and cabbage. As for fluids and electrolytes, patients with CINV are prone to dehydration and electrolyte
disturbances. Therefore, patients should be encouraged to drink small amounts of warm water, light salt water, or oral
rehydration solution at frequent intervals, avoiding large volumes at one time that may trigger nausea.

Special Dietary Components
A meta-analysis by Lin et al reported that ginger capsules combined with standard anti-emetic drugs were associated with
a reduced incidence of grade 3 acute nausea and severe vomiting, with acceptable safety.®” Therefore, ginger supple-
mentation starting before chemotherapy may be considered as an adjunct to standard anti-emetics, though optimal dosing
and potential drug interactions warrant further investigation. Additionally, a daily intake of 2 to 2.2 grams of omega-3
fatty acids, specifically EPA and DHA, can improve appetite, food intake, and weight maintenance.”® Their anti-in-
flammatory properties help reduce inflammation and counteract cachexia.

In summary, nutritional education and support are integral components of comprehensive management. Dietary and
nutritional guidance for breast cancer patients during chemotherapy should be individualized. Based on adequate energy
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and protein intake, a small-meal, light-and-casy-to-digest ecating pattern is recommended, along with appropriate
supplementation of evidence-based dietary components such as ginger and omega-3 fatty acids.

Discussion

For a long time, the clinical management of CINV has largely adopted a passive model in which symptoms are treated
after they occur. This model has very limited efficacy in controlling CINV in patients with breast cancer, particularly for
delayed nausea and vomiting and anticipatory nausea and vomiting. Once severe CINV develops, even intensified
interventions often fail to achieve complete control, frequently leading to chemotherapy dose reduction or treatment
discontinuation. Therefore, CINV management should shift from reactive treatment to proactive prevention, from
hospital-based to community-extending care, and from single-modality pharmacotherapy to multi-modal integrated
management.”' However, realizing this shift requires healthcare system support, including adequate staffing, patient
education infrastructure, and remote monitoring tools.

In clinical practice, two long-underestimated issues contribute to poor CINV control. First, underreporting of symptoms is
common. Most patients regard nausea and vomiting as an inevitable accompaniment of chemotherapy and choose to endure
symptoms for fear of increasing the burden on healthcare providers or causing treatment adjustments. Second, adherence to
anti-emetic therapy after discharge is poor. Patients often take their medication only after symptoms have already developed,
which defeats the fundamental principle that anti-emetics should be used prophylactically. Inadequate symptom-related
knowledge and weak self-management skills among patients are important reasons for impaired long-term quality of life.”*
Accordingly, healthcare professionals should provide systematic health education. They need to clearly tell patients that CINV
is preventable and manageable. They should also instruct patients to report symptoms promptly and teach simple non-
pharmacologic approaches, such as dietary modifications, acupressure, and relaxation training. By doing so, self-management
can be integrated into the entire post-discharge rehabilitation process.

Among all types of CINV, delayed CINV and anticipatory CINV are the most difficult to manage and represent the most
prominent unmet needs of breast cancer patients. Delayed CINV typically occurs 24—120 hours after discharge, when
patients are no longer under direct medical supervision. Patients often tolerate symptoms at home without seeking help. By
the time they present for medical attention, they may already have developed loss of appetite, dehydration, or electrolyte
disturbances. These complications significantly increase long-term physical exhaustion and nutritional risk. Routine
follow-up telephone calls 48—72 hours after discharge, or daily symptom recording using an electronic patient-reported
outcome (ePRO) system may enable dynamic monitoring and timely regimen adjustment. However, relevant large-scale
implementation research remains limited. Anticipatory CINV is essentially a conditioned reflex. It arises from the
association between a poorly controlled vomiting experience in a previous chemotherapy cycle and environmental cues
related to treatment. Once this reflex is established, conventional anti-emetic drugs become largely ineffective. Therefore,
the most effective preventive strategy is to achieve complete control of acute and delayed symptoms in every cycle, thereby
preventing the formation of the conditioned association. For patients who have already developed anticipatory CINV,
systematic desensitization and cognitive-behavioral therapy (CBT) are the most evidence-based interventions. Simply
escalating anti-emetic drug types or doses is not sufficient. As international guidelines consistently emphasize, psychoso-
cial intervention is an indispensable component of symptom management for breast cancer survivors. Accordingly,
establishing a standardized psychological referral pathway may improve outcomes for patients with anticipatory CINV,
although cost-effectiveness data are limited.

Current clinical practice mainly relies on the emetogenic risk classification of chemotherapy regimens to guide anti-
emetic strategies. However, this framework fails to account for the substantial interindividual variability in treatment
response. Treatment-related toxicities in breast cancer exhibit significant individual susceptibility, influenced by host
factors such as age, menopausal status, and psychological state.** Therefore, beyond risk classification, clinicians should
identify high-risk individuals before chemotherapy and implement intensified interventions, such as combining pharma-
cotherapy with early behavioural intervention. In this way, anti-emetic management may shift from a regimen-based
approach to precise stratification and individualized care.

Non-pharmacological interventions such as music therapy, relaxation training, and mindfulness training are safe,
low-cost, and complement pharmacotherapy. However, their application is limited by wide variation in study designs and
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a lack of standardization, which makes it difficult to draw definitive conclusions about their effectiveness. Another
related and distinct challenge is resource limitation. In routine clinical practice, it is often unclear who should deliver
these interventions and how to ensure patient adherence. Given these practical constraints, a stepped-care model offers
a viable solution. Under this model, all patients receive basic self-administered support, including health education and
music resources. Patients at intermediate or high risk receive brief relaxation training provided by nurses. Only those
with anticipatory symptoms or refractory CINV are referred to specialists for systematic desensitization or cognitive-
behavioral therapy. This approach allocates limited resources efficiently by matching intervention intensity to symptom
severity, while maintaining accessibility for the majority of patients. Although this stepped-care model is theoretically
sound, its clinical and cost-effectiveness have yet to be rigorously evaluated.

Multidisciplinary collaborative care of CINV management should also incorporate family support and cultural
factors. Many patients adopt passive coping strategies after discharge because they do not want to increase the burden
on their families. At the same time, their need for family support increases during peak symptom periods. Healthcare
professionals should therefore actively educate family members about the impact of CINV and the importance of their
involvement, helping to build a stable support system at home. Cultural differences in symptom reporting also matter.
Chinese patients often describe symptoms indirectly, using terms like “poor appetite” or “stomach discomfort” rather
than explicitly reporting nausea and vomiting. To avoid underestimation of symptoms, clinicians should minimize
technical jargon, use open-ended questions, and consider culturally adapted assessment tools.

Future research should prioritize the development of individualized risk prediction tools, real-world implementation
strategies for non-pharmacologic interventions, standardized mobile health monitoring, and culturally tailored education
and care models. These approaches would enable multidisciplinary collaborative care of CINV management and improve
treatment adherence and long-term quality of life in breast cancer patients.

We acknowledge that this review is not entirely comprehensive. The field of CINV management is evolving rapidly,
and despite our efforts to provide a broad synthesis of evidence, several emerging areas could not be fully covered due to
limited evidence. These include individualized risk prediction models based on artificial intelligence and machine
learning, as well as wearable devices for real-time symptom monitoring. These emerging areas are promising and
deserve further research to advance the future of CINV care.

Conclusions

CINV management in breast cancer patients should be guided by the emetogenic risk stratification of chemotherapy
regimens and fully consider individual risk factors. The combination of pharmacologic and non-pharmacologic inter-
ventions can minimize the impact of gastrointestinal toxicity on treatment delivery and quality of life. Nevertheless, there
is still considerable work ahead in the management of CINV. A substantial proportion of patients continue to experience
delayed or anticipatory nausea and vomiting, underreport symptoms, or show poor adherence to anti-emetic regimens.
These challenges frequently result in suboptimal response to current anti-emetic regimens and, in severe cases,
chemotherapy interruption. Future advances will likely require developing novel agents with distinct mechanisms of
action, integrating non-pharmacologic options more effectively into routine clinical practice, and establishing individua-
lized risk prediction tools with remote monitoring to improve ou-of-hospital symptom management. Addressing these
unmet needs will be critical to improving CINV management and sustaining treatment adherence.
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