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Background: A baseline study conducted in 2018 revealed suboptimal guideline adherence and high chemotherapy-induced nausea 
and vomiting (CINV) burden in Sichuan, China. Since then, concerted efforts have been made to enhance CINV management through 
guideline promotion and physician education. This study aimed to evaluate temporal changes in CINV incidence and antiemetic 
prophylaxis patterns by comparing 2023 real-world data with the 2018 baseline.
Methods: In this prospective, multicenter study, we enrolled 1985 cancer patients receiving moderately or highly emetogenic 
chemotherapy (MEC/HEC) across Sichuan in 2023. We employed methodologies consistent with the baseline study to ensure direct 
comparability. Primary endpoints were the overall, acute, and delayed CINV incidence. Secondary endpoints included complete 
control (CC) rates and antiemetic regimen adherence.
Results: Compared with the 2018 baseline, significant improvements were observed in 2023. The overall CINV incidence decreased 
from 82.97% to 57.3% (P < 0.001). Acute CINV decreased from 55.3% to 43.9%, and delayed CINV showed the most substantial 
decline from 62.3% to 30.4% (P < 0.001 for both). For patients receiving HEC, CC rates in the overall, acute, and delayed phases 
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increased from 30.1% to 58.4%, from 52.8% to 64.1%, and from 60.6% to 75.6%, respectively. For MEC patients, CC rates in the 
overall, acute, and delayed phases increased from 32.1% to 68.5%, from 47.5% to 83.4%, and from 55.4% to 91.9%, respectively (P < 
0.001 for all comparisons). Guideline-concordant antiemetic prophylaxis increased from 21.5% to 52%. The most notable increase was 
observed in the utilization of neurokinin-1 receptor antagonists (NK-1 RAs) for HEC. Regarding NCDs, guideline-compliant 
management resulted in significantly more CINV-free days compared with non-compliant management (19.88 days vs. 17.05 days, 
P < 0.0001), highlighting the critical role of standardized antiemetic prophylaxis in improving patient outcomes.
Conclusion: Over the five-year period, CINV management in Sichuan has demonstrated significant, measurable progress, evidenced 
by a notable decline in incidence and substantially improved complete control rates, especially in high-risk HEC patients. This positive 
trend is strongly associated with the increased implementation of evidence-based antiemetic guidelines. However, the persistent CINV 
burden underscores the need for continued quality improvement efforts to fully translate guideline recommendations into universal 
best practice.
Keywords: chemotherapy-induced nausea and vomiting, CINV, no CINV days, NCDs, guideline adherence, real-world evidence, 
China

Introduction
Chemotherapy-induced nausea and vomiting (CINV) persist as a formidable obstacle in oncology, profoundly influencing 
the quality of life of patients undergoing treatment and potentially compromising their overall survival rates. 
Furthermore, CINV can induce metabolic disturbances, malnutrition, and weight loss among cancer patients, significantly 
augmenting their physical and psychological burdens and leading to decreased treatment adherence.1,2 Despite advance
ments in antiemetic therapies, CINV remains prevalent, with its incidence remaining notably high and influenced by 
a multitude of intricate factors. A real-world study encompassing 45,324 patients with CINV revealed that only 24%, 
18%, and 7% of patients on anthracycline and cyclophosphamide (AC), cisplatin, and carboplatin regimens, respectively, 
adhered to the three antiemetic regimens recommended by the Multinational Association of Supportive Care in Cancer 
(MASCC) and European Society for Medical Oncology (ESMO) guidelines.3,4 However, studies have demonstrated that, 
in the absence of effective interventions, highly emetogenic chemotherapy (HEC) regimens can induce CINV in 
approximately 90% of patients, highlighting the pressing need for enhanced management strategies.5,6

The real-world occurrence of both acute and delayed CINV appears to be substantially higher than often reported in 
clinical trials, although the underlying causes of this discrepancy remain elusive. Previous randomized clinical trials 
(RCTs) have shown that with effective preventive measures, the incidence of acute CINV is approximately 10%, and 
delayed CINV is about 25–30%.7 However, in real-world settings, the incidence of acute CINV is about 40–55%, and the 
incidence of delayed CINV can reach as high as 50–60%.7,8 Factors such as patient demographics, prior chemotherapy 
experiences, and specific agents used can all interplay to influence the severity and frequency of CINV.9–11 Standardized 
treatment protocols utilizing antiemetic medications have proven crucial in reducing the incidence of CINV, yet 
challenges persist.12

Regional-specific factors may substantially influence CINV management. In Sichuan, healthcare resources are 
unevenly distributed between urban and rural areas, potentially delaying adoption of updated antiemetic guidelines in 
primary care.13 Economic constraints and variations in insurance reimbursement limit access to costly but effective NK-1 
receptor antagonists.14 Additionally, clinical practice inertia persists, as real-world data show guideline-concordant 
antiemetic prophylaxis remains suboptimal in routine practice.15 These region-specific factors are essential to consider 
when interpreting local CINV trends and developing targeted supportive care strategies.

Current research has predominantly concentrated on the incidence trajectories of acute and delayed CINV associated 
with single-agent chemotherapy, while comprehensive data throughout the entire chemotherapy cycle—particularly for 
multiday cisplatin regimens—remain notably scarce.16 Defining the temporal boundaries of acute and delayed CINV in 
this context introduces additional complexities that warrant further methodological consideration.17 Furthermore, con
ventional endpoints such as complete control (CC) rates capture only the binary presence or absence of vomiting and 
rescue therapy at discrete time points, failing to adequately reflect the cumulative burden of CINV over the entire cycle.18 

In response, the concept of “no CINV days” (NCDs) has emerged as a patient-centered metric that quantifies the total 
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number of days patients remain free from both nausea and vomiting, offering incremental value by capturing overall 
symptom burden and providing greater sensitivity to detect differences in antiemetic effectiveness—particularly in real- 
world settings where symptom fluctuations are common.13,15 Notwithstanding substantial progress, numerous factors 
influencing CINV occurrence remain to be fully elucidated, warranting further research to optimize therapeutic outcomes 
in this critical domain of oncology supportive care.19

To investigate the actual incidence of CINV in cancer patients in Sichuan, China, our team discovered in 2018 that the 
most critical factor affecting CINV incidence was the non-use of standardized antiemetic drugs, primarily due to the non- 
utilization of neurokinin-1 receptor antagonists (NK-1 RAs).13 In response, cancer experts in Sichuan Province, through 
continuous learning and communication, not only established a vomit-free ward but also formulated guidelines for CINV 
prevention and control in Sichuan Province.20 To ascertain whether these studies and efforts have reduced the incidence 
of CINV in cancer patients in Sichuan, China, this study conducted a secondary investigation and analysis of CINV in the 
real world, building upon previous research.

Patients and Methods
Study Design
This observational prospective study was devised and executed under the expert guidance of clinicians specializing in the 
prevention and management of CINV in Sichuan Province, China. Within this framework, questionnaires were colla
boratively designed through joint decision-making among advocates, oncology clinicians, psychologists, and nursing 
specialists. By the study’s conclusion, a total of 27 cancer research institutions across Sichuan had contributed to this 
forward-looking clinical investigation. Between March 2023 and October 2023, patients diagnosed with malignant 
tumors who underwent MEC/HEC at these institutions, along with their oncologists and nurses, participated in the 
survey. The research proposal has undergone rigorous review and has been approved by the ethics committees of all 
participating institutions. In addition, all patients underwent a comprehensive informed consent procedure and signed 
a written informed consent form approved by the Ethics Committee of Chengdu Fifth People’s Hospital.

Patients
The main inclusion criteria were as follows: 1) age 18 years or older; 2) a histologically confirmed malignant tumor; 
and 3) currently scheduled to receive MEC or HEC.

Patients will be excluded based on any of the following criteria: chronic digestive system diseases, persistent chronic 
nausea and vomiting, a history of dizziness or Ménière’s syndrome, uncontrolled cancerous pain necessitating titration or 
adjustment of opioid analgesic dosage, cognitive impairment (including mental disorders or severe learning disabilities), 
long-term corticosteroid therapy, use of illegal drugs (including medicinal marijuana), or significant cognitive impairment 
due to excessive alcohol consumption; patients with poor compliance and inability to complete the study as planned; 
current participation in any other clinical trials or observational studies.

Methods
The main study tools consisted of two parts: investigator’s questionnaires (part 1) and patients’ diaries (part 2). Once 
eligible patients have signed the informed consent form, the research physician will proceed to register their demographic 
and clinical characteristics on the electronic case report form, henceforth referred to as the patient information collection 
form in this context. The recorded clinical features include the patient’s age, gender, tumor type, tumor metastasis site, 
presentation status of the Eastern Cooperative Oncology Group (ECOG), chemotherapy regimen, chemotherapy cycle, 
chemotherapy line, antiemetic medication regimen, alcohol consumption, and pregnancy related nausea or vomiting. 
Furthermore, detailed notes will be taken on the rescue measures administered to each patient experiencing nausea or 
vomiting during the acute, delayed, and high-risk phases. Based on established emetic standards, chemotherapy regimens 
are categorized into high emetic chemotherapy (HEC) and moderate emetic chemotherapy (MEC). Physician-reported 
data were available for all 1985 enrolled patients. Patient diary data, recording daily nausea and vomiting, were 
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completed by 1726 patients (87.0%). These two data sources were analyzed separately for their respective endpoints; 
thus, no imputation for missing diary data was required.

In accordance with the NCCN Clinical Practice Guidelines in Oncology for Antiemesis (Version 2.2018 for the 
baseline study; Version 1.2023 for the current study),21–23 the standard antiemetic prophylaxis for HEC involves a triple- 
drug combination of an NK-1 receptor antagonist (NK-1 RA), a serotonin-3 receptor antagonist (5-HT3 RA), and 
dexamethasone (DEX). For MEC, the standard antiemetic prophylaxis consists of a 5-HT3 RA plus DEX.4,23 Olanzapine 
may be considered as an additional option for selected high-risk patients receiving HEC. For patients at higher risk or 
receiving certain MEC regimens, a triple-drug regimen (as used for HEC) may be adopted for both acute and delayed 
phase prevention. Antiemetic regimens were considered guideline-adherent if they complied with the recommendations 
of the NCCN guidelines, including appropriate selection and dosing of antiemetic agents based on chemotherapy 
emetogenicity risk level.

The patient diary, designed using the Multinational Association for Cancer MASCC antiemetic tool (MAT) 
version,24,25 meticulously logs the occurrence of nausea and vomiting from the first to the twenty-first day of 
chemotherapy. A Visual Analog Scale (VAS), featuring a 10-centimeter line ranging from 0 (no nausea) to 10 (most 
severe nausea), is employed to document the severity of nausea. Patients are instructed to record their nausea intensity 
and vomiting frequency on a daily basis.

Definition of Key Terms
CINV Incidence: A patient was considered to have experienced CINV if they reported any nausea episode or vomiting 
event from chemotherapy initiation until the end of the overall phase.

Phase Definitions:
Acute Phase: The first 24 hours following chemotherapy infusion (D1–3 was recorded if cisplatin was administered 

for 3 days).
Delayed Phase: Days 2 through 5 post chemotherapy (D4–7 was recorded if cisplatin was administered for 3 days).
Risk Phase: The combined high-risk interval (acute and delayed phases, days 1–5; day 1–7 was recorded if cisplatin 

was administered for 3 days).
Beyond the Risk Phase: The subsequent observation period from days 6 to 21 (D8–21 was recorded if cisplatin was 

administered for 3 days).
Overall Phase: The complete study duration (days 1–21).
Efficacy Endpoints:
No CINV Days (NCDs): The cumulative count of days within the observation period during which a patient 

experienced no vomiting and no nausea.
Complete Control (CC): Defined as no vomiting, no use of salvage therapy, and no significant nausea (ie, nausea not 

interfering with daily activities as per patient diary).

Statistical Analysis
Statistical analysis was performed using SPSS 25.0 software, and bar charts were generated with GraphPad Prism 9.0. 
Continuous data were expressed as mean ± standard deviation (SD), and count data were expressed as numbers (rates 
or percentages). For comparisons between two groups, independent sample t-tests or Mann–Whitney U-tests were 
used for continuous variables depending on normality, and chi-square tests or Fisher’s exact tests were used for 
categorical variables. Specifically, for subgroup analyses (eg, comparing CINV incidence and CC rates between 
patients receiving MEC and HEC), the chi-square test or Fisher’s exact test (when expected frequencies were <5) was 
applied. For continuous variables such as age and NCDs, comparisons between groups were performed using 
independent sample t-tests or Mann–Whitney U-tests based on the distribution of the data. Additionally, to control 
for potential confounding factors, multivariate logistic regression models were used to evaluate the independent 
impact of different antiemetic regimens on CINV outcomes. A P-value of less than 0.05 was considered statistically 
significant.
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Results
Patient Characteristics
Between March 2023 and October 2023, a comprehensive total of 2078 patients were enrolled in the study. Upon revising 
the intended population, five individuals who withdrew their informed consent, along with 88 patients with incomplete 
information, were excluded, resulting in the inclusion of 1985 patients for analysis. The average age of the patients was 
61 years, with ages ranging from 18 to 90 years. The gender distribution comprised 1177 males (59.3%) and 808 females 
(40.7%). Regarding ECOG scores, 85.6% of patients scored 0–1, while 14.4% scored 2. Among the primary tumor 
locations, lung cancer topped the list with 540 cases (27.2%), followed by colorectal cancer with 394 cases (19.8%), and 
esophageal cancer with 240 cases (12.1%). In terms of chemotherapy regimens, 840 patients (42.3%) received the MEC 
regimen, while 1145 patients (57.7%) received the HEC regimen. A total of 1243 patients (62.6%) were undergoing first- 
line chemotherapy (Table 1).

Table 1 Baseline Patient Demographic and Clinical Characteristics

Characteristics HEC 
(n=1145)

MEC 
(n=840)

P

Age 0.259

Mean±SD 59.93±10.89 61.57±10.34

<60 560(48.90%) 365(43.50%)
≥60 585(51.10%) 475(56.50%)

Gender <0.0001

Male 622(54.3%) 555(66.1%)
Female 523(45.7%) 285(33.9%)

Diagnosis <0.0001
Lung cancer 423(36.9%) 117(13.9%)

Colorectal cancer 2(0.2%) 392(46.7%)

Esophageal cancer 150(13.1%) 90(10.7%)
Ovarian cancer 105(9.2%) 10(1.2%)

Nasopharyngeal cancer 70(6.1%) 22(2.6%)

Cervical cancer 74(6.5%) 7(0.8%)
Breast cancer 64(5.6%) 5(0.6%)

Gastric cancer 3(0.3%) 66(7.9%)

Lymphoma 54(4.7%) 10(1.2%)
Pancreatic cancer 12(1.0%) 40(4.80%)

Other cancers 188(16.4%) 81(9.6%)

Distant metastasis 0.003
Yes 419(36.6%) 265(31.5%)

No 699(61.0%) 536(63.8%)

NA 27(2.4%) 39(4.6%)
Surgical history <0.0001

No 664(58.0%) 377(44.9%)

Yes 481(42.0%) 463(55.1%)
ECOG score 0.463

0 287(25.1%) 202(24.0%)

1 703(61.4%) 508(60.5%)
2 155(13.5%) 130(15.5%)

Brain metastasis 0.001

No 1083(94.6%) 820(97.6%)
Yes 62(5.4%) 20(2.4%)

(Continued)
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Table 1 (Continued). 

Characteristics HEC 
(n=1145)

MEC 
(n=840)

P

Lung metastasis 0.031
No 1022(89.3%) 723(86.1%)

Yes 123(10.7%) 117(13.9%)

Liver metastasis <0.0001
No 1032(90.1%) 653(77.7%)

Yes 113(9.90%) 187(22.3%)

Bone metastasis
No 1017(88.8%) 785(93.5%) <0.0001

Yes 128(11.2%) 55(6.5%)

Drinking alcohol 0.008
Yes 463(40.4%) 390(46.4%)

No 682(59.6%) 450(53.6%)

Chemotherapy line <0.0001
Adjuvant chemotherapy 241(21.0%) 205(24.4%)

First line 771(67.3%) 472(56.2%)

Second line 110(9.6%) 136(16.2%)
Third line 23(2.0%) 27(3.2%)

Chemotherapy cycle <0.0001

1 375(32.8%) 273(32.5%)
2 249(21.7%) 146(17.4%)

≥3 521(45.5%) 421(50.1%)
Combined radiotherapy 0.635

No 1037(90.6%) 766(91.2%)

Yes 108(9.4%) 74(8.8%)
Combined immunotherapy <0.0001

No 321(28.0%) 169(20.1%)

Yes 824(72.0%) 671(79.9%)
Combined targeting 0.003

No 223(19.5%) 211(25.1%)

Yes 922(80.5%) 629(74.9%)
Combined interventional 

therapy

0.005

No 1131(98.8%) 815(97.0%)
Yes 14(1.2%) 25(3.0%)

Motion sickness 0.625

Yes 278(24.3%) 196(23.3%)
No 867(75.7%) 644(76.7%)

Vomiting during pregnancy 0.570

Yes 234(20.4%) 163(19.4%)
No 911(79.6%) 677(80.6%)

Acute phase CINV <0.0001

Yes 556(48.6%) 315(37.5%)
No 589(51.4%) 525(62.5%)

Delayed phase CINV <0.0001

Yes 467(40.8%) 136(16.2%)
No 678(59.2%) 704(83.8%)

Beyond of risk phase CINV <0.0001

Yes 424(37.0%) 52(6.2%)
No 721(63.0%) 788(93.8%)

(Continued)
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Comparative Analysis of HEC and MEC Patient Cohorts
The distribution of chemotherapy regimens was consistent with prior characterization, with 1145 patients (57.7%) 
receiving HEC and 840 (42.3%) receiving MEC (Table 1). Comparative analysis revealed no significant differences 
between HEC and MEC groups in age, ECOG performance status, concurrent radiotherapy, history of motion sickness, 
or vomiting during pregnancy.

However, statistically significant differences were observed across multiple clinical parameters. The groups differed 
significantly in gender distribution, cancer type, presence of distant metastases (including specific sites such as brain, 
lung, liver, and bone), alcohol consumption, chemotherapy line, cycle number, and concurrent treatments (targeted 
therapy, interventional therapy, and prior surgical intervention).

Notably, CINV incidence patterns diverged substantially between regimens. Patients receiving HEC demonstrated 
significantly higher rates of acute, delayed, and beyond the risk period CINV compared to MEC recipients. Furthermore, 
distinct antiemetic management patterns emerged: guideline-compliant prophylaxis was more frequently administered in 
the MEC subgroup (63.9% vs. 43.2%), while NK-1 RAs utilization was significantly higher in HEC patients (53.1% vs. 
36.3%) (Table 1).

Comparative Analysis of Overall and Phase-Specific CINV Incidence
Compared with the 2018 baseline, the 2023 survey demonstrated a significant decrease in CINV incidence across all 
phases. The overall CINV rate declined from 82.97% (921/1110) to 57.33% (1138/1985), representing an absolute 
reduction of 25.64% (95% CI: 22.42% to 28.86%, P < 0.0001). Acute phase CINV decreased from 55.32% (614/1110) to 
43.88% (871/1985), with an absolute reduction of 11.44% (95% CI: 7.91% to 14.97%, P < 0.0001). Delayed phase CINV 
showed the most pronounced reduction, declining from 62.25% (691/1110) to 30.38% (603/1985), an absolute reduction 
of 31.87% (95% CI: 28.54% to 35.20%, P < 0.0001). CINV occurrence beyond the conventional risk period decreased 
from 36.04% (400/1110) to 23.98% (476/1985), an absolute reduction of 12.06% (95% CI: 8.73% to 15.39%, P < 
0.0001) (Figure 1).

The Relationship Between Chemotherapy Drugs and the Incidence of CINV
Analysis of patients receiving HEC demonstrated significant temporal changes in CINV patterns. The current study 
revealed an overall CINV incidence of 68.47% (784/1145) in the HEC group, representing a substantial decline from 
the 84.43% (564/668) reported in the 2018 cohort, representing an absolute reduction of 15.96% (95% CI: 11.96% to 
19.96%, P < 0.0001).13 Acute phase CINV decreased from 60.78% (406/668) to 48.56% (556/1145) (absolute 
reduction: 12.22%, 95% CI: 7.59% to 16.85%, P < 0.0001). Delayed phase CINV showed the most pronounced 
improvement, declining from 61.23% (409/668) to 40.79% (467/1145) (absolute reduction: 20.44%, 95% CI: 15.89% 
to 24.99%, P < 0.0001). However, CINV occurrence beyond the conventional risk period remained relatively stable, 

Table 1 (Continued). 

Characteristics HEC 
(n=1145)

MEC 
(n=840)

P

Comply with antiemetic 
guidelines

<0.0001

Yes 495(43.2%) 537(63.9%)

No 650(56.8%) 303(36.1%)
NK-1 RAs <0.0001

Yes 608(53.1%) 305(36.3%)

No 537(46.9%) 535(63.7%) <0.0001

Abbreviations: CINV, chemotherapy-induced nausea and vomiting; ECOG, Eastern 
Cooperative Oncology Group; HEC, high emetic chemotherapy; MEC, moderate emetic 
chemotherapy; NK-1 RAs, neurokinin-1 receptor antagonists.
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with no significant change (36.83% vs. 37.03%; absolute reduction: 0.20%, 95% CI: −4.27% to 4.67%, P = 0.93) 
(Figure 1).

Among MEC patients, the overall CINV incidence decreased significantly from 80.77% (357/442) in 2018 to 42.14% 
(354/840) in 2023, representing an absolute reduction of 38.63% (95% CI: 33.65% to 43.61%, P < 0.0001). Acute phase 
CINV decreased from 47.06% (208/442) to 37.50% (315/840) (absolute reduction: 9.56%, 95% CI: 3.96% to 15.16%, 
P < 0.001). Delayed phase CINV showed the most pronounced improvement, declining from 63.80% (282/442) to 
16.19% (136/840) (absolute reduction: 47.61%, 95% CI: 42.71% to 52.51%, P < 0.0001). CINV occurrence beyond the 
conventional risk period also decreased substantially from 34.84% (154/442) to 6.19% (52/840) (absolute reduction: 
28.65%, 95% CI: 24.21% to 33.09%, P < 0.0001) (Figure 1).

In addition, χ2-test analysis showed that the incidence of CINV in the HEC group was significantly higher than that in 
the MEC group during the acute, delayed, and high-risk phases, and the difference was statistically significant (Table 1).

CINV Incidence and Guideline Compliance Rates
The results showed that the compliance rate of all antiemetic regimens was 52.0% (1032/1985), within which the rate 
was 24.9% in the MEC group and 27.1% in the HEC group. Within this guideline-compliant group, 63.9% were 

Figure 1 Comparison chart of CINV incidence rate in two investigations. (A) Comparative Analysis of Overall and Phase-Specific CINV Incidence. (B) The incidence of 
CINV in the HEC subgroup population. (C) The incidence of CINV in the MEC subgroup population. 
Abbreviations: CINV, chemotherapy-induced nausea and vomiting; HEC, high emetic chemotherapy; MEC, moderate emetic chemotherapy.
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undergoing MEC and 43.2% HEC. The utilization of neurokinin-1 receptor antagonists (NK-1 RAs) was observed in 
45.9% of all patients, with higher rates in the HEC subgroup (53.1%) compared to the MEC subgroup (35.3%) (Table 1).

When comparing with the 2018 baseline, substantial improvements in CINV management were observed in the 
2023 cohort. As shown in Table 2, guideline adherence increased significantly from 21.50% in 2018 to 52.00% in 
2023 (P < 0.001). Notably, despite the 2023 cohort having older age (60.62 vs. 56.67 years, P < 0.001) and a higher 

Table 2 Comparison of Patient Characteristics Between the 2018 Baseline Cohort 
and the 2023 Current Cohort

Characteristic 2018 Study (N=1110) 2023 Study (N=1985) P

Age, mean ± SD 56.67 ± 10.95 60.62 ± 10.65 <0.001

Age ≥60, % 43.87% 53.80% <0.001

Male, % 57.84% 59.30% 0.42
ECOG=2, % 7.12% 14.36% <0.001

HEC regimen, % 60.18% 57.68% 0.17

MEC regimen, % 39.82% 42.32% <0.001
NK-1 RA use (HEC), % 4.79% 53.10% <0.001

Guideline adherence, % 21.50% 52.00% <0.001

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HEC, high emetic chemotherapy; MEC, 
moderate emetic chemotherapy; NK-1 RAs, neurokinin-1 receptor antagonists; SD, standard deviation.

Figure 2 Incidence rate of CINV in patients with compliance with antiemetic guidelines. (A) Incidence rate of CINV in all patients. (B) Incidence rate of CINV in HEC 
patients. (C) Incidence rate of CINV in MEC patients. *P < 0.05; *** P < 0.001; ns, not significant (P ≥ 0.05). 
Abbreviations: CINV, chemotherapy-induced nausea and vomiting; HEC, high emetic chemotherapy; MEC, Moderate emetic chemotherapy
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proportion of ECOG score 2 patients (14.36% vs. 7.12%, P < 0.001)—factors associated with increased CINV risk— 
the overall CINV incidence decreased significantly from 82.97% in 2018 to 57.33% in 2023 (P < 0.0001).

In the entire patient cohort, the incidences rates of CINV in acute phase (35% vs. 53.5%), delayed phase (12.4% vs. 
49.8%), beyond the risk period (4.7% vs. 44.9%), and overall phase (39.4% vs. 76.7%) were significantly lower in 
patients who received guideline-compliant prophylaxis compared to those who did not (all P < 0.05) (Figure 2). This 
significant protective effect of guideline adherence was consistently observed across both HEC and MEC subgroups. 
Among HEC patients, the guideline-compliant group demonstrated markedly lower CINV incidences across all phases 
(acute: 38% vs. 56.6%; delayed: 10.5% vs. 63.8%; beyond risk period: 3.8% vs. 62.3%; overall: 41.8% vs. 88.8%; all 
P < 0.05). Similarly, in the MEC subgroup, patients receiving guideline-compliant regimens also reported significantly 
reduced incidences (acute: 32.3% vs. 46.9%; delayed: 14.2% vs. 19.8%; beyond risk period: 5.4% vs. 7.6%; overall: 
37.2% vs. 50.8%; all P < 0.05) (Figure 2)..

Further statistical analysis within the HEC subgroup revealed no significant association between guideline adherence 
and patient age, gender, alcohol consumption, line of chemotherapy, or metastasis status (all P > 0.05). Conversely, 
guideline adherence demonstrated significant associations with ECOG performance status, history of vomiting during 
pregnancy, tumor type, utilization of NK-1 RAs, and number of chemotherapy cycles (all P < 0.05) (Table 3).

Table 3 Baseline Characteristics of Compliance with Antiemetic Guidelines in the HEC Subgroup

Characteristics Comply with Antiemetic Guidelines,  
n=495 (43.2%)

Not Comply with Antiemetic Guidelines,  
n=650 (56.8%)

P

Age (year) 0.729

≥60 250(50.5%) 335(51.5%)

<60 245(49.5%) 315(48.5%)
Gender 0.557

Male 264(53.3%) 358(55.1%)

Female 231(46.7%) 292(44.9%)
ECOG score <0.0001

0 169(34.1%) 118(41.1%)

1 291(58.8%) 412(58.6%)
2 35(7.1%) 120(18.5%)

Drinking alcohol 0.556

Yes 205(41.4%) 258(39.7%)
No 290(58.6%) 392(60.3%)

Vomiting during pregnancy <0.0001

Yes 127(25.7%) 107(16.5%)
No 368(74.3%) 543(83.5%)

Motion sickness <0.0001

Yes 146(29.5%) 132(20.3%)
No 349(70.5%) 518(79.7%)

Chemotherapy line 0.279

Adjuvant therapy 105(21.2%) 136(20.9%)
First line 341(68.9%) 430(66.2%)

Second line 43(8.7%) 67(10.3%)

Third line 6(1.2%) 17(2.6%)
Diagnosis 0.011

Lung cancer 198 (40.0%) 225 (34.6%)

Carcinoma of esophagus 44 (8.9%) 106 (16.3%)
Breast cancer 28 (5.7%) 36 (5.5%)

Malignant lymphoma 17 (3.4%) 37 (5.7%)
Cervical cancer 34 (6.9%) 40 (6.2%)

(Continued)
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Evolution of Antiemetic Prophylaxis Regimens
A comparative analysis with the inaugural 2018 survey13 was conducted to evaluate the progress in standardized CINV 
management in Sichuan. The results demonstrate a substantial evolution in antiemetic prescribing patterns, accompanied 
by two key factors: a marked increase in the utilization of NK-1 RAs and significantly improved adherence to guideline- 
recommended antiemetic regimens.

The current study found that the overall NK-1 RAs utilization rate surged to 54.0%, a profound increase from the 
previously reported 3.42%. As shown in Table 2, NK-1 RA use in HEC patients increased dramatically from 4.79% in 
2018 to 53.10% in 2023, representing a nearly 11-fold increase (P < 0.001). This upward trend was consistently observed 
in subgroup analyses, where NK-1 RAs usage rose to 53.1% (from 4.79%) in patients receiving HEC and to 36.3% (from 
1.36%) in those receiving MEC (Figure 3).

Concurrently, the overall rate of guideline-compliant antiemetic prophylaxis significantly improved, reaching 52.0% 
compared to 21.5% in the 2018 baseline (P < 0.001). Table 2 further confirms this substantial improvement, with 
guideline adherence increasing from 21.50% to 52.00% over the five-year period. This enhancement in adherence was 
also evident in both the HEC subgroup (43.2% vs. 4.64%) and the MEC subgroup (63.9% vs. 47.06%) (Figure 3).

Analysis of Complete Control Rates
Comparative analysis demonstrated substantial improvements in complete control (CC) rates across all phases and 
emetogenic categories in the current study compared with the 2018 baseline.13 In the HEC subgroup, CC rates increased 
from 30.1% to 58.4% in the overall phase, from 52.8% to 64.1% in the acute phase, from 60.6% to 75.6% in the delayed 
phase, and from 85.6% to 91.9% beyond the conventional risk period (Figure 4).

In the MEC subgroup, even more pronounced improvements were observed. CC rates increased from 32.1% to 68.5% 
in the overall phase, from 47.5% to 83.4% in the acute phase, from 55.4% to 91.9% in the delayed phase, and from 
79.0% to 93.2% beyond the risk period (Figure 4).

The magnitude of improvement was particularly notable in the acute phase for both HEC and MEC groups, with CC 
rates approximately doubling compared with the 2018 baseline. Additionally, MEC patients consistently achieved higher 
final CC rates than HEC patients across all evaluated timeframes in the current study.

Table 3 (Continued). 

Characteristics Comply with Antiemetic Guidelines,  
n=495 (43.2%)

Not Comply with Antiemetic Guidelines,  
n=650 (56.8%)

P

Ovarian cancer 48 (9.7%) 57 (8.8%)
Nasopharyngeal carcinoma 35 (7.0%) 35 (5.4%)

Other cancers 91 (18.4%) 114 (17.5%)

Distant metastasis 0.965
Yes 181(36.6%) 238(36.6%)

No 303(61.2%) 396(60.9%)

NA 11(2.2%) 16(2.5%)
NK-1 RAs <0.0001

Yes 495(100%) 113(17.4%)

No 0 537(82.6%)
Chemotherapy cycle 0.015

1 162(32.7%) 213(32.8%)

2 109(22.0%) 140(21.5%)
≥3 224(45.3%) 297(45.7%)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; NK-1 RAs, neurokinin-1 receptor antagonists.
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Analysis of No CINV Days (NCDs)
Among the 1985 enrolled patients, 1726 patients (87.0% of the enrolled cohort) completed all 21 days of diary records 
and were included in the NCDs analysis. The mean number of no CINV days in the current chemotherapy cycle was 
18.50 ± 3.51 days.

Patients receiving MEC regimens experienced significantly more NCDs across all phases compared to those receiving 
HEC (all P < 0.0001). The overall NCDs were 20.10 ± 1.53 days for the MEC group versus 17.26 ± 4.06 days for the 
HEC group (mean difference: 2.84 days, 95% CI: 2.56 to 3.12 days). This pattern persisted in the acute phase (0.62 ± 
0.49 vs. 0.50 ± 0.50 days; mean difference: 0.12 days, 95% CI: 0.07 to 0.17 days), delayed phase (3.64 ± 0.91 vs. 2.48 ± 
1.70 days; mean difference: 1.16 days, 95% CI: 1.04 to 1.28 days), and beyond the risk period (15.85 ± 0.67 vs. 14.28 ± 
2.62 days; mean difference: 1.57 days, 95% CI: 1.40 to 1.74 days) (all P < 0.0001) (Figure 5)..

Figure 3 Comparison of NK-1 RAs usage rate and compliance with antiemetic guidelines in two survey studies. (A) Comparison of NK-1 RAs usage rates in two survey 
studies. (B)Comparison of compliance with antiemetic guidelines in two survey studies. 
Abbreviations: CINV, chemotherapy-induced nausea and vomiting; HEC, high emetic chemotherapy; MEC, moderate emetic chemotherapy; NK-1 RAs, neurokinin-1 
receptor antagonists.

Figure 4 Comparison of complete control rates in different emetic chemotherapy regimens and two survey studies. 
Abbreviations: HEC, high emetic chemotherapy; MEC, moderate emetic chemotherapy.
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The administration of NK-1 RAs was associated with increased NCDs throughout the observation period. Patients 
who received NK-1 RAs demonstrated higher NCDs in the acute phase (0.61 days), delayed phase (3.35 days), beyond 
the risk period (15.59 days), and overall (19.56 days) compared to those who did not receive NK-1 RAs (0.51, 2.70, 
14.47, and 17.67 days, respectively) (all P<0.0001) (Figure 5).

Adherence to guideline-directed antiemetic prophylaxis consistently correlated with improved NCD outcomes. In the 
overall population, guideline-compliant management resulted in higher NCDs across all phases (acute: 0.64 days, 
delayed: 3.53 days, beyond risk period: 15.72 days, total: 19.88 days) compared to non-compliant management (0.46, 
2.42, 14.12, and 17.05 days, respectively). This advantage was maintained in both HEC and MEC subgroups, with 
patients following guidelines exhibiting superior NCDs at each stage of analysis. However, there was no significant 
difference in the number of NCDs in the acute phase among the HEC subgroup patients (Figure 5).

Discussion
CINV is a prevalent and distressing adverse effect experienced by cancer patients undergoing treatment, significantly 
impacting their quality of life and, ultimately, their overall survival rates. This debilitating condition not only hampers 
patients’ ability to complete their prescribed chemotherapy regimens but also exacerbates their emotional and physical 
burden, impeding their recovery journey. Consequently, the management of CINV has emerged as a pivotal aspect of 
cancer care, necessitating a multifaceted approach encompassing preventive strategies, prompt interventions, and 
continuous monitoring.

The incidence of CINV is alarmingly high, with numerous factors contributing to its variable manifestation across 
different patients. The complex pathophysiology of CINV, involving multiple neurotransmitter systems including 
serotonin, dopamine, and substance P, may explain why current strategies remain imperfect.26 In the absence of effective 
prophylactic measures, HEC regimens can induce nausea and vomiting in nearly 90% of patients, posing a considerable 
challenge to clinicians. The intricate interplay between individual patient characteristics, such as age, gender, and genetic 

Figure 5 Comparative analysis of no CINV Days (NCDs) in different subgroups. (A) Comparison of NCDs between HEC and MEC subgroups. (B) Comparison of NCDs 
between subgroups using NK-1 RAs or not. (C) Comparison of standardized antiemetic regimens and subgroups of NCDs. (D) Comparison of standardized antiemetic 
regimens and NCDs in the HEC subgroup. (E) Comparison of standardized antiemetic regimens and non-standardized treatment for NCDs in MEC subgroups. *P < 0.05; *** 
P < 0.001; ns, not significant (P ≥ 0.05). 
Abbreviations: HEC, high emetic chemotherapy; MEC, moderate emetic chemotherapy; NCDs, no chemotherapy-induced nausea and vomiting days; NK-1 RAs, 
neurokinin-1 receptor antagonists
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predispositions, as well as regimen-specific factors, including drug type, dosage, and route of administration, further 
complicates the prediction and management of CINV. So, this complexity underscores the need for continued research 
into novel therapeutic targets and approaches for patients with breakthrough symptoms despite standard prophylaxis.

This comparative longitudinal study demonstrates substantial improvements in CINV management across Sichuan 
cancer centers since the initial 2018 survey.13 The significant reduction in overall CINV incidence from 82.97% to 
57.33%, particularly the pronounced decline in delayed CINV from 62.3% to 30.4%, represents meaningful progress in 
supportive care quality. However, the persistent high CINV burden, especially in patients receiving HEC treatment, 
underscores the ongoing challenges in comprehensive symptom control.

Our subgroup analysis reveals differential improvement patterns across risk categories. Patients receiving MEC 
demonstrated remarkable gains, with delayed CINV incidence decreasing dramatically from 63.8% to 16.2%, suggesting 
successful implementation of delayed-phase antiemetic strategies for this population. In contrast, HEC patients main
tained substantially higher CINV rates (68.4% overall), highlighting the inherent challenges of highly emetogenic 
regimens and validating the risk-stratified approach to antiemetic prophylaxis.27 The particularly high incidence of 
CINV extending beyond the conventional risk period in HEC patients (37.03%) warrants special attention in future 
management strategies.

The most compelling finding of our study is the robust association between guideline-compliant antiemetic prophy
laxis and significantly improved clinical outcomes across all evaluation endpoints. Patients receiving guideline-adherent 
regimens demonstrated nearly halved CINV risk (39.4% vs 76.7%) in the overall population, with consistent therapeutic 
benefits maintained across both HEC and MEC subgroups. These results provide substantial real-world validation for 
current antiemetic recommendations established by major oncology organizations including ASCO, MASCC/ESMO, and 
CSCO.22,28,29

Nevertheless, the suboptimal overall guideline adherence rate of 52.0% in our cohort, despite remarkable improve
ment from the 21.5% baseline in 2018, likely explains the persistently elevated CINV rates observed in clinical practice. 
This implementation gap is consistent with global patterns, as evidenced by international reports demonstrating concer
ningly low adherence rates: a Swedish study revealed only 61% guideline compliance with 89% of patients receiving 
suboptimal delayed CINV prevention;30 similarly, United States data indicated merely 29–39% adherence among HEC 
patients.31,32 Identified barriers to optimal adherence include insufficient knowledge of updated guidelines, concerns 
about medication costs, particularly regarding NK-1 RAs utilization, and inadequate assessment of individual patient risk 
factors.18,33–35

The Chinese context reflects similar challenges, though comparative data remain limited by sample size constraints. 
A retrospective analysis documented guideline compliance rates of 11.41% and 53.89% for HEC and MEC, 
respectively.36 More encouragingly, a 2022 investigation across 16 tertiary hospitals in Shanghai demonstrated sub
stantial improvement in HEC guideline adherence, increasing from 21.6% to 67.0% over five years.37 This positive 
trajectory aligns with our observed advancements in Sichuan, suggesting that nationwide initiatives including standar
dized antiemetic protocols and the establishment of vomit-free wards are effectively enhancing CINV management 
quality across Chinese medical institutions.

The dramatic increase in NK-1 RAs utilization from 3.42% to 54.0% was closely associated with the observed 
clinical improvements. The superior CC rates and increased NCDs among NK-1 RAs recipients are consistent with the 
effectiveness of this drug class in preventing delayed CINV through its specific mechanism of substance P antagonism.38 

The association between NK-1 RAs use and better outcomes even in MEC patients provides real-world evidence for 
considering expanded use in selected moderate-risk settings, particularly for patients with additional risk factors.

Our study introduces “No CINV Days” (NCDs) as a novel patient-centered outcome measure, offering a refined 
perspective for evaluating antiemetic efficacy. This metric-shifts focus from merely counting emetic episodes to 
quantifying symptom-free periods, thereby providing a more comprehensive assessment of how CINV management 
impacts patients’ daily functioning and quality of life. The data demonstrate that patients achieving an average of 18.5 
NCDs per cycle experienced meaningful clinical benefits, translating reduced symptom burden into tangible quality-of- 
life improvements.
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Analysis revealed that guideline-compliant antiemetic regimens significantly increased NCD counts across all 
evaluation periods (acute, delayed, and beyond-risk phases; all P<0.0001). While both HEC and MEC patients benefited 
from standardized prophylaxis, the therapeutic advantage was particularly pronounced in the HEC subgroup. Notably, 
even with optimal prevention, the number of completely asymptomatic days during acute and delayed phases remained 
limited, highlighting the persistent challenge of breakthrough CINV. These findings suggest the need to elevate our 
therapeutic goals from simply reducing emetic episodes toward maximizing asymptomatic days—a higher standard that 
better aligns with comprehensive symptom control and quality-of-life optimization.

One strength of the study lies in the large sample size of the multicenter prospective observational study, which 
enhances the robustness of this registry and its potential applicability to clinical practice in China. This study once again 
highlights the remarkable value of adhering to guidelines for improving CINV prevention. Furthermore, it is important to 
delve deeper into CINV management and patient education. However, there are some limitations to this study. Firstly, it 
did not consider patients’ mental health status, thus precluding an understanding of the relationship between mental 
health status and the incidence of CINV. Secondly, it did not further explore biomarkers and genetic molecular 
mechanisms of CINV.

Several limitations warrant consideration. As a non-randomized real-world observational study, the findings should be 
interpreted with caution. The absence of randomization means that we cannot entirely exclude the possibility of selection 
bias or unmeasured confounding. Although we performed multivariable logistic regression adjusting for key confounders 
(age, sex, ECOG performance status, cancer type, chemotherapy line, and comorbidities), residual confounding may still 
exist. Consequently, the observed associations between guideline adherence and improved CINV outcomes should be 
interpreted as strong correlations rather than causal effects. Regarding generalizability, our findings are derived from 17 
cancer centers across Sichuan Province—a region with diverse healthcare infrastructure ranging from tertiary referral 
centers to county-level hospitals. While this diversity supports the applicability of our findings to similar real-world 
settings in western China, caution is warranted when extrapolating to healthcare systems with substantially different 
resources, patient populations, or practice patterns. It is also noteworthy that the 2023 cohort had older age and a higher 
proportion of ECOG score 2 patients—factors associated with increased CINV risk—yet we observed substantial 
improvements, suggesting that our findings may actually underestimate the true impact of guideline implementation. 
Future prospective studies with more detailed data collection in other regions and healthcare contexts are warranted to 
further validate these findings and confirm external validity. Nevertheless, the persistent CINV burden (57.33%) under
scores the need for continued efforts to fully translate evidence-based guidelines into universal best practice.

Several limitations warrant consideration. First, as a non-randomized real-world observational study with 
a descriptive, comparative design, the findings should be interpreted with caution. The absence of randomization 
means that we cannot entirely exclude the possibility of selection bias or unmeasured confounding. Moreover, the lack 
of individual-level data from the 2018 cohort precluded multivariate adjustment for inter-cohort differences. 
Consequently, the observed improvements should be interpreted as associations with temporal trends in clinical practice 
rather than causal effects. Second, regarding generalizability, our findings are derived from 17 cancer centers across 
Sichuan Province—a region with diverse healthcare infrastructure ranging from tertiary referral centers to county-level 
hospitals. While this diversity supports the applicability of our findings to similar real-world settings in western China, 
caution is warranted when extrapolating to healthcare systems with substantially different resources, patient populations, 
or practice patterns. Third, it is noteworthy that the 2023 cohort had older age and a higher proportion of ECOG score 2 
patients—factors associated with increased CINV risk—yet we observed substantial improvements. This suggests that 
our findings may actually underestimate the true impact of guideline implementation. Future prospective studies with 
individual-level data across multiple time points and more detailed data collection in other regions are warranted to 
further validate these findings and confirm external validity. Nevertheless, the persistent CINV burden (57.33%) under
scores the need for continued efforts to fully translate evidence-based guidelines into universal best practice.

Ethics Approval and Consent to Participate
This study was approved by the Ethics Committee of Chengdu Fifth People’s Hospital (the ethics approval number is 
2023-004-01). All patients in this study provided informed written (or verbal) consent and must adhere to the Declaration 

Cancer Management and Research 2026:18                                                                                     https://doi.org/10.2147/CMAR.S579784                                                                                                                                                                                                                                                                                                                                                                                                      15

Xiong et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



of Helsinki: https://www.wma.net/policies-post/wma-declaration-of-helsinki. Participation in the study was voluntary, 
and participants had the right to withdraw from the study at any time without any adverse consequences.
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