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1. Introduction
Esophagogastroduodenoscopy (EGD) is a widely rec-

ommended screening and diagnostic method for popula-
tions at high risk of gastric and esophageal malignancies
worldwide [1–3]. It is also a key diagnostic and therapeutic
tool for benign upper gastrointestinal (GI) tract conditions,
including gastroesophageal reflux disease, upper GI ulcers,
and others.

In developed countries, EGD is routinely performed
under sedation to improve patient comfort [4,5]. However,
this practice is not universally feasible. Many regions with
the highest burden of gastric and esophageal cancers are
developing countries [6], where the substantial demand for
EGD often exceeds the availability of anesthetic resources
[7]. In these resource-constrained settings, unsedated EGD
remains a viable and cost-effective solution [8]. For exam-
ple, in China, the world’s most populous developing coun-
try with a high demand for EGD to screen upper GI tumors,
more than half of all procedures are performed under local
anesthesia due to the insufficient availability of anesthesiol-
ogists, underscoring the need for strategies to improve pa-
tient experience during unsedated EGD [7]. Gagging and
nausea induced by endoscope insertion remain the primary
sources of discomfort and patient resistance. Various inter-
ventions have been explored to mitigate these issues. For
instance, Takahashi et al. [8] demonstrated that oral breath-
ing could facilitate the operability of unsedated EGD and
may alleviate abdominal pain. Nevertheless, this interven-
tion did not show a significant advantage in reducing over-
all patient discomfort. Currently, no universally accepted
method has been established to improve patient experience
in unsedated EGD.

Ondansetron, a highly selective 5-hydroxytryptamine-
3 (5-HT3) antagonist, is commonly used to prevent post-
operative and chemotherapy-induced emesis by inhibiting

both peripheral and central emetic pathways. Given its
oral administration, quick onset, and cost-effectiveness, we
hypothesize that ondansetron could reduce the gag reflex
and alleviate discomfort during unsedated EGD. This pilot
study aimed to examine the feasibility and potential ben-
efits of administering oral ondansetron prior to unsedated
EGD, with the goal of determining whether progression to
a larger, double-blind randomized controlled trial is war-
ranted.

2. Methods
2.1 Study Design

This study was a single-center randomized-controlled
pilot trial conducted at Peking UnionMedical College Hos-
pital (PUMCH), a leading medical institution in China. Ap-
proximately 60–70% of EGDs at PUMCH are performed
without sedation, reflecting an imbalance between the high
demand for EGDs and the limited availability of anes-
thetic resources. This study was registered with Clinical-
Trials.gov (NCT07264738, https://clinicaltrials.gov/study
/NCT07264738).

2.2 Participants
Eligible participants were adults aged between 18 and

65 years who had undergone at least one unsedated EGD
within the last five years at PUMCH. All unsedated EGDs
were performed under topical pharyngeal anesthesia using
a viscous solution of dyclonine hydrochloride. Exclusion
criteria were as follows: active GI bleeding or other con-
ditions requiring emergency endoscopy; a history of upper
gastrointestinal tract surgery; severe cardiovascular, hep-
atic, renal, respiratory, central nervous, or hematologic dis-
eases; pregnancy; neuropsychiatric disorders, including se-
vere depression or severe anxiety; allergy to the anesthetic
agent or 5-HT3 receptor antagonists; a history of long QT
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Fig. 1. Flowchart of the study. EGD, esophagogastroduodenoscopy; ON-COMFORT, trial acronym.

syndrome. This pilot study aims to establish proof of con-
cept and investigate the feasibility of the ondansetron reg-
imen in unsedated EGD procedures, while estimating key
statistical parameters (e.g., variability) to inform the design
of future large-scale trials. Integrating established method-
ological recommendations for pilot studies [9] with consid-
eration for potential attrition and distributional variance, a
sample size of 20 participants per group was determined.

2.3 Randomization and Intervention

Patients were randomly assigned to either the on-
dansetron group or the oral breathing group using sim-
ple randomization with a computer-generated randomiza-
tion sequence. The sequence was generated in R (ver-
sion 4.5.1; R Foundation for Statistical Computing, Vienna,
Austria). Group allocation was concealed in opaque sealed
envelopes. The ondansetron group (n = 20) received a sin-
gle 8 mg oral dose of ondansetron (Qilu Pharmaceutical,
Jinan, China; batch number: 4K0111DE9) 2–4 hours be-

fore EGD, followed by 10 mL of dyclonine hydrochloride
viscous solution (0.01 g/mL, Yangtze River Pharmaceuti-
cal Group, Taizhou, China; batch number: 24101011) 15
minutes before examination. The dosing schedule was de-
termined based on the pharmacokinetic properties of on-
dansetron and established dosing strategies for preventing
post-operative nausea and vomiting [10]. The control group
(n = 20) received instructions on oral breathing prior to
the endoscopy by a nurse in a separate preparation room,
along with the same dose of dyclonine. The oral breath-
ing intervention served as an active control to mitigate ex-
pectancy bias for patient-reported outcomes in the absence
of a placebo. Baseline anxiety was assessed using the Gen-
eralized Anxiety Disorder-7 (GAD-7) questionnaire the day
before the procedure. All EGDs were conducted by a sin-
gle, experienced endoscopist who was blinded to group
allocation with conventional endoscopes GIF-H260, GIF-
H290 (Olympus Corporation, Tokyo, Japan).
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Table 1. Baseline characteristics of participants.
Ondansetron (n = 20) Control (n = 20) t/Z statistic p value

Female, n 10 8 - a 0.750
Age, years 51 (48.5, 61.5) 55.5 (46.5, 60) –0.15 0.892
Body weight, kg 69.5 (60.5, 71.5) 65 (56, 70.5) 1.12 0.266
Height, m 1.67 ± 0.08 1.66 ± 0.08 0.14 0.893
BMI, kg/m2 24.76 ± 3.53 23.28 ± 3.30 1.37 0.178
Smoking, n 2 5 - a 0.408
Drinking, n 4 9 - a 0.176
Diabetes 0 0
Hypertension 2 1 - a 1
GAD-7, points 2 (1, 2) 2 (1, 3) –0.85 0.375
Indication for EGD - 0.502

Abdominal pain 10 8
Regurgitation/heartburn 3 1
Bloating 1 3
Regular health examination 2 5
Others (throat pain, diarrhea, etc.) 4 3

Diagnosis - a 0.044
Chronic gastritis 8 8
Gastric/duodenal ulcer 2 3
Gastroesophageal reflux disease 5 1
Gastric and esophageal polyps 0 5
Gastric cancer 2 3
Others (esophageal and gastric varices, etc.) 3 0

a The categorical variables were analyzed using Fisher’s exact test; therefore, only the p value was calculated.
For normally distributed variables, data are expressed asmean± standard deviation and analyzed by independent samples
t-test. For non-normally distributed variables, data are expressed asmedian (Q1, Q3) and analyzed by theMann–Whitney
U test. BMI, body mass index; GAD-7, Generalized Anxiety Disorder-7.

2.4 Outcomes

After enrollment, the patients completed a question-
naire regarding their previous endoscopic experience. Af-
ter EGD completion, a second questionnaire was admin-
istered to assess their current experience. To account for
inter-individual variability in this small-scale study, the pri-
mary outcome was defined as the change in overall discom-
fort between the previous and current examinations (mea-
sured on a 0–10 numeric rating scale (NRS)). Secondary
outcomes included changes in gagging intensity (NRS, 0–
10; 0 = no gagging, 10 = most severe gagging) and patient
willingness to undergo an unsedated EGD again (NRS, 0–
10; 0 = completely unwilling, 10 = completely willing).
The endoscopist assessed the patients’ gagging intensity,
satisfactionwith patient cooperation, and examination qual-
ity, all scored via NRS. The NRS method has been previ-
ously employed to assess patient tolerance and compliance
in unsedated EGD studies [11]. The duration of the proce-
dure was also recorded. Heart rate and peripheral capillary
oxygen saturation were monitored throughout the process.
Patients were asked to report any symptoms experienced
during the endoscopic procedure, and a follow-up visit was
scheduled for seven days post-procedure, during which the
endoscopist systematically inquired about post-procedural
symptoms.

Categorical variables were analyzed using Fisher’s ex-
act test. For continuous variables, the independent sam-
ples t-test was applied for normally distributed data, and
the Mann–Whitney U test was used for non-normally dis-
tributed data. The normality of continuous variables was
tested using the Shapiro–Wilk test. A p value of<0.05 was
considered statistically significant. Spearman’s rank corre-
lation analysis was conducted to examine potential associa-
tions between the primary outcome, age, and body weight.
Additionally, an exploratory analysis was performed to as-
sess treatment effect differences in sex subgroups. All
statistical analyses were conducted using R software (ver-
sion 4.5.1; R Foundation for Statistical Computing, Vienna,
Austria).

3. Results
From August to December 2025, a total of 40 patients

who had undergone at least one unsedated EGD (conducted
under topical pharyngeal anesthesia using dyclonine hy-
drochloride viscous solution) at PUMCH in the last five
years were included in this study. All participants provided
informed consent. Patients were randomly assigned to ei-
ther the ondansetron group (ondansetron plus pharyngeal
anesthesia) or the control group (pharyngeal anesthesia and
oral breathing instructions). A flowchart of the study de-
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Table 2. Patient- and endoscopist-assessed outcomes.
Ondansetron (n = 20) Control (n = 20) t/Z p value

Patient-assessed
Overall discomfort (current), mean ± SD, 0–10 NRS 3.25 ± 1.68 5.70 ± 1.53 –4.83 <0.001
Overall discomfort (previous), median (Q1, Q3), 0–10 NRS 7 (6.5, 8) 6.5 (5, 7.5) 1.72 0.080
∆ Overall discomfort (previous-current), points a 4.5 (3, 5.5) 1 (0.5, 1) 4.44 <0.001
Intensity of gagging (current), median (Q1, Q3), 0–10 NRS 2 (1, 4.5) 6.5 (5, 7) –3.83 <0.001
Intensity of gagging (previous), median (Q1, Q3), 0–10 NRS 7 (7, 8) 7 (5, 8) 1.16 0.239
∆ Gagging intensity (previous-current), points a 5 (3, 6) 0 (0, 1) 4.36 <0.001
Willingness to receive EGD again, median (Q1, Q3), 0–10 NRS 8 (7, 10) 5 (3.5, 7) 3.95 <0.001

Endoscopist-assessed
Patient gagging intensity, median (Q1, Q3), 0–10 NRS 2.5 (2, 4) 5 (4, 6) –3.40 <0.001
Satisfaction with patient cooperation, median (Q1, Q3), 0–10 NRS 8 (8, 9) 7 (6, 7) 3.84 <0.001
Examination quality, median (Q1, Q3), 0–10 NRS 8 (7.5, 9) 7 (6, 7) 3.64 <0.001
Duration of procedure, s 318 (288, 451) 416 (339, 535) –1.66 0.099

Adverse events 0 0
a ∆ = previous NRS score minus current NRS score. NRS, numeric rating scale; SD, standard deviation.

sign is shown in Fig. 1. Disease diagnosis differed between
the two groups, while other baseline demographic data did
not differ significantly (Table 1).

The outcomes for both groups are presented in Table 2.
In comparison with the control group, the ondansetron
group demonstrated improved procedural experience. The
reduction in overall discomfort, as measured by the NRS,
was significantly larger in the ondansetron group (4.5 (3,
5.5) vs. 1 (0.5, 1), p < 0.001). Similarly, the decrease in
gagging intensity was more pronounced in the ondansetron
group (5 (3, 6) vs. 0 (0, 1), p< 0.001). In addition, patients
in the ondansetron group expressed a greater willingness to
undergo unsedated EGD again (8 (7, 10) vs. 5 (3.5, 7), p
< 0.001). Endoscopist-assessed outcomes revealed lower
gagging intensity (2.5 (2, 4) vs. 5 (4, 6), p< 0.001), higher
satisfaction with patient cooperation (8 (8, 9) vs. 7 (6, 7),
p < 0.001), and higher satisfaction with examination qual-
ity (8 (7.5, 9) vs. 7 (6, 7), p < 0.001) in the ondansetron
group. The duration of the procedure did not differ signifi-
cantly. No serious adverse events were reported during the
procedures and the follow-up period.

To inform subsequent research, we exploratorily as-
sessed the relationship between age, body weight, and treat-
ment response. Spearman’s rank correlation analysis re-
vealed no significant correlation between age, body weight,
and overall discomfort in either group. Given the small
sample size, the results were not conclusive, and the asso-
ciation between ondansetron treatment and anthropometric
characteristics remains an area for future investigation in
larger-scale clinical trials. In comparison with males, fe-
males in the ondansetron group reported lower discomfort
scores (p = 0.002), a difference not observed in the control
group. However, as this study was not formally powered
for sex-stratified inferences due to the limited sample size,
we present this finding as a hypothesis-generating observa-
tion that warrants further investigation in larger randomized
controlled trials.

4. Discussion
Unsedated EGD remains clinically valuable due to its

ability to avoid sedation-related risks, such as respiratory
depression and hypoxemia, while facilitating prompt pa-
tient discharge and a rapid return to daily activities. Var-
ious strategies have been explored to improve patient toler-
ance during unsedated EGD. Several forms of local pharyn-
geal anesthesia have been developed, including lozenges
and ice popsicles [11]. However, their efficacy has not been
consistently demonstrated, and standardization of prepara-
tion procedures remains challenging. Although virtual re-
ality distraction has also been investigated as a method to
reduce patient discomfort, no significant benefit was ob-
served [12].

This pilot study showed that the ondansetron-
dyclonine regimen is safe, easy to implement, and well-
received by patients. The combination appears to be a
promising intervention for improving patient tolerance dur-
ing unsedated EGD with local pharyngeal anesthesia. This
is particularly relevant in regions where anesthetic re-
sources are constrained relative to the high demand for en-
doscopic procedures. In underdeveloped regions or pri-
mary healthcare facilities with an insufficient anesthetic
workforce, unsedated EGD remains a crucial option for pa-
tients requiring endoscopic evaluation. By enhancing pa-
tient comfort and acceptance, the proposed regimen may
strengthen the role of unsedated EGD as a viable and sus-
tainable modality. In resource-constrained regions, this
well-tolerated, cost-effective strategy could play an im-
portant role in improving participation in upper GI cancer
screening.

Several limitations should be acknowledged. First,
this study lacked a pharmacological placebo and was not
double-blinded. Due to the resource constraints inherent in
this pilot study, a placebo intervention was not feasible. To
mitigate performance bias, oral breathing instructions were
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used as the control, providing patients with a perceived in-
tervention and reducing potential expectancy effects rela-
tive to a no-intervention design. In the absence of a phar-
macological placebo, this strategy represents a feasible and
safe alternative that did not impose additional burden on
participants. Nevertheless, expectancy bias may still have
existed, as patients in the control groupwere aware that they
received oral breathing instructions rather than a medica-
tion, which could have influenced their perception of dis-
comfort. As such, the definitive efficacy of ondansetron in
enhancing patient experience during unsedated EGD should
be confirmed in large-scale, placebo-controlled trials.

Tomitigate inter-individual variability and reduce bias
inherent to small-scale studies, we exclusively enrolled pa-
tients with prior experience of unsedated EGD, utilizing
their previous experience as a reference for the current pro-
cedure. However, the potential for recall bias should still be
considered when interpreting the results. As shown in Ta-
ble 2, patient evaluation of current overall discomfort was
significantly lower in the ondansetron group, supporting the
consistency of our findings despite the potential impact of
recall bias.

Another limitation is the heterogeneity in baseline di-
agnosis between the two groups. Given the pilot nature of
this trial and the small sample size, achieving complete bal-
ance in baseline characteristics was challenging. However,
we excluded patients with severe comorbidities, and no sig-
nificant differences were observed in EGD procedures or
duration between the two groups. The findings suggest
that the baseline severity of GI diseases was comparable
between the groups. Taken together, these considerations
make it unlikely that this imbalance substantially influenced
the results.

5. Conclusion
This study presents preliminary evidence suggesting

the potential value of ondansetron in improving patient ex-
perience during unsedated EGD. The results are promising
and support further investigation through larger, double-
blind, placebo-controlled randomized clinical trials to con-
firm the efficacy of this intervention.

Key Points
• This is the first pilot randomized controlled trial

to evaluate an oral 5-HT3 receptor antagonist for improv-
ing patient experience during unsedated EGD, with a focus
on its potential for practical implementation in resource-
constrained settings.

• The oral ondansetron–dyclonine regimen was well
tolerated and showed promising reductions in discomfort
(median 4.5 vs. 1, p< 0.001) and gagging intensity (median
5 vs. 0, p < 0.001), representing a scalable, recovery-free,
and cost-effective strategy for enhancing patient experience
in settings where sedation is not routinely available.

• The study integrated patient-centered outcomes with
endoscopist-based assessments, demonstrating that the in-
tervention improved patient cooperation while ensuring ex-
amination quality and safety, thus supporting both the clin-
ical benefit and practicality of the ondansetron–dyclonine
regimen in unsedated EGD.
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meric rating scale; PUMCH, Peking Union Medical Col-
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