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Abstract: Objective: To compare the anesthetic effects of ciprofol and propofol in painless gastrointestinal endos-
copy (PGE) for elderly patients. Methods: A retrospective analysis was carried out In 200 elderly patients who un-
derwent PGE at the Quzhou Affiliated Hospital of Wenzhou Medical University between September 2023 and August 
2024. Based on anesthetics they received, patients were divided into a propofol group (n=109) and a ciprofol 
group (n=91), with further stratification by American Society of Anesthesiologists (ASA) classification (I/II). Outcome 
measures, including the anesthesia-related indices, blood pressure at different time points [upon entering the 
procedure room (T0), after anesthesia induction (T1), 2 minutes after scope insertion (T2), and upon leaving the 
procedure room (T3)], the incidence of adverse reactions, and patient satisfaction were compared between the two 
groups. Results: The two groups showed comparable anesthesia induction time, gastrointestinal endoscopy dura-
tion, time to recovery of orientation, and recovery time from anesthesia (all P > 0.05). However, the ciprofol group 
showed significantly lower visual analog scale (VAS) scores (P < 0.05) and higher anesthesia satisfaction (91.21% 
vs. 71.56%, P < 0.05) compared with the propofol group. Both groups exhibited gradual decreases in diastolic and 
systolic blood pressure from T0 to T3, with differential patterns of change observed between groups (all P < 0.05). 
The ciprofol group also showed significantly lower rates of injection pain and respiratory depression than the propo-
fol group (both P < 0.05). Conclusion: For PGE in elderly patients, ciprofol demonstrates significant advantages over 
propofol in reducing adverse reactions, alleviating pain, and improving patient satisfaction.

Keywords: Ciprofol, propofol, painless gastrointestinal endoscopy, elderly patients, anesthetic effects, adverse 
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Introduction

As China gradually enters an aging society,  
an increasing number of elderly patients are 
undergoing painless gastrointestinal endosco-
py (PGE) [1]. PGE, an essential modality for 
diagnosing and treating digestive tract diseas-
es, substantially improves patient comfort and 
procedural compliance [2]. However, compared 
with younger patients, elderly patients exhibit 
diminished physiological reserve and a higher 
prevalence of underlying diseases, thus suffer-
ing a higher incidence and severity of complica-
tions under anesthesia [3, 4]. Accordingly, the 
selection of anesthetic drugs is particularly 
crucial.

Propofol is currently one of the most widely 
used intravenous anesthetics for PGE, owing to 
its favorable properties such as rapid onset  
and quick recovery [5]. However, propofol exerts 
inhibitory effects on the cardiovascular system, 
leading to reductions in arterial pressure and 
respiratory depression, thereby posing increa- 
sed risks, especially in elderly patients [6]. In 
recent years, with the advancements in medi-
cal research and technology, ciprofol, a novel 
γ-aminobutyric acid (GABA) receptor agonist 
independently developed in China, has begun 
to be applied in anesthesia induction and  
maintenance for PGE and painless fiberoptic 
bronchoscopy, providing a promising alternative 
for anesthesia in elderly patients [7]. Ciprofol 
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shares structural similarities with propofol, as 
both are direct agonists of the GABA type A 
(GABA_A) receptor. However, ciprofol demon-
strates higher receptor binding affinity and is 
clinically applicable for both anesthesia induc-
tion and maintenance [8]. A Phase III multi-
center trial has confirmed that ciprofol is non-
inferior to propofol in general anesthesia in- 
duction, with a significantly lower incidence of 
injection pain [9]. These pharmacological ad- 
vantages underscore the potential value of cip-
rofol in geriatric anesthesia applications. Ne- 
vertheless, current research on the application 
of ciprofol in PGE for elderly patients remains 
limited and is in the exploratory stage [10]. 
Therefore, a systematic comparison between 
ciprofol and propofol regarding anesthetic effi-
cacy, safety profile, and recovery quality in PGE 
among elderly patients holds significant clinical 
importance.

This study comprehensively evaluated the an- 
esthetic effectiveness and safety of ciprofol 
versus propofol in elderly patients undergoing 
PGE, with the ultimate goal of providing evi-
dence-based recommendations for optimized 
anesthetic selection in geriatric populations. To 
our knowledge, this represents one of the first 
comprehensive comparisons between ciprofol 
and propofol specifically in an elderly popula-
tion undergoing PGE. 

Materials and methods

Study population

A retrospective analysis was carried out on  
the medical records of 234 elderly individuals 
who underwent PGE at the Quzhou Affiliated 
Hospital of Wenzhou Medical University from 
September 2023 to August 2024. After apply-
ing the following inclusion and exclusion cri- 
teria, a total of 200 individuals undergoing  
PGE were enrolled in the study. This study  
was approved by the Ethics Committee of the 
Quzhou People’s Hospital.

Inclusion criteria: (1) age ≥ 60 years; (2) Ameri- 
can Society of Anesthesiologists (ASA) physical 
status classification of I or II; and (3) complete 
clinical data available.

Exclusion criteria: (1) contraindications to study 
medications; (2) contraindications to general 
anesthesia/deep sedation; (3) a history of an- 

esthesia/sedation-related adverse events; (4) 
a history of chronic pain or substance abuse; 
and (5) significant organ dysfunction.

Among the 200 enrolled patients, 109 who 
received propofol lipid emulsion were assigned 
to the propofol group, while 91 who received 
ciprofol injection were assigned to the ciprofol 
group. These patients were further divided into 
four groups based on anesthetic type and ASA 
classification: ASA I + ciprofol (n=50), ASA I + 
propofol (n=58), ASA II + ciprofol (n=41), and 
ASA II + propofol (n=51). The detailed screening 
and grouping process is illustrated in Figure 1. 

Procedure protocol 

Patients were instructed to fast for at least  
8 hours before examination. Twenty minutes 
before entering the procedure room, simethi-
cone emulsion [Menarini group (China)] was 
administered. Upon entering, the individuals 
were positioned in a left lateral decubitus posi-
tion with continuous monitoring of peripheral 
capillary oxygen saturation (SpO2), electrocar-
diogram (ECG), and non-invasive blood pres-
sure. An intravenous line was established with 
nasal oxygen supplementation (3 L/min), fol-
lowed by administration of 15-20 mg ketorolac 
tromethamine injection (Shandong New Era 
Pharmaceutical Co., Ltd.). One minute later, 
individuals in the propofol group received 2 
mg/kg propofol lipid emulsion (Beijing Fre- 
senius Kabi Pharmaceutical Co., Ltd.), while 
those in the ciprofol group received 0.4 mg/kg 
ciprofol injection (Liaoning Haisco Pharmaceu- 
tical Co., Ltd.) for anesthesia induction. The 
drugs were administered via slow intravenous 
push over more than 30 seconds, with injection 
pain assessed using the visual analog scale 
(VAS) immediately upon initiation of drug ad- 
ministration [11, 12].

Criteria for successful anesthesia induction: 
Modified Observer’s Assessment of Alertness/
Sedation (MOAA/S) scale score was ≤1 and 
gastrointestinal endoscopy was initiated upon 
successful induction [13]. Consistent with stan-
dard clinical practice for procedural sedation  
in our institution, the depth of anesthesia was 
managed by the attending anesthesiologist, 
guided by the patient’s continuous physiologi-
cal parameters and clinical responses. This 
titrated dosing strategy, aimed at maintaining a 
MOAA/S score of ≤1, represents the estab-
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lished standard of care for ensuring patient 
safety and procedural efficacy during PGE. 
Criteria for failed intubation: MOAA/S > 1 after 
2 minutes of initial induction (rescue protocol: 
additional 0.5 mg/kg propofol or 0.1 mg/kg 
ciprofol in divided doses until adequate seda-
tion). The total number of rescue doses admin-
istered, the total supplemental drug consump-
tion, and the time from initial induction to 
successful endoscope insertion were recorded 
for all patients. Criteria for anesthesia failure: 
MOAA/S > 1 after 5 consecutive supplemental 
doses. For SpO2 < 90% (persisting > 30 s), air-
way management and increased oxygen were 
provided, with ventilation if necessary. Apnea 
was defined as respiratory rate = 0 for > 30 s. 
For nausea/vomiting, 5 mg tropisetron hydro-
chloride (Luoxin Pharmaceuticals Group Stock 
Co., Ltd.) was given. For heart rate < 50 bpm (> 
30 s), 0.5 mg atropine sulfate (Tianjin Phar- 
maceuticals Group Co., Ltd.) was administered. 

For persistent hypotension (> 30 s), 6 mg 
ephedrine hydrochloride (Northeast Pharma- 
ceutical Group Shenyang First Pharmaceutical 
Co., Ltd.) was administered.

Post-procedure, all patients recovered in the 
post-anesthesia care unit until discharge re- 
adiness.

Data collection

Data of patients were collected, including ba- 
seline demographic characteristics (age, sex, 
body mass index (BMI), hypertension history, 
diabetes mellitus (DM) history, ASA physical 
status classification, and residential informa-
tion), anesthesia-related parameters (induction 
time, gastrointestinal endoscopy duration, time 
to recovery of orientation, and recovery time 
from anesthesia), clinical evaluation metrics 
(VAS scores, diastolic and systolic blood pres-

Figure 1. Flowchart of screening and grouping process.
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sure measurements, and anesthesia satisfac-
tion ratings), as well as documented adverse 
events (respiratory depression, dizziness, hypo-
tension, injection pain, involuntary movement 
responses, nausea/vomiting episodes, and 
bradycardia).

Outcome measures

(1) Age, sex, BMI, hypertension history, DM his-
tory, ASA classification, and residential infor-
mation were recorded for all enrolled indivi- 
duals.

(2) Procedure-related parameters included an- 
esthesia induction time, total gastrointestinal 
endoscopy duration, time to recovery of orien-
tation, and recovery time from anesthesia.

(3) Pain intensity was evaluated using the VAS 
scoring system (range: 0-10) [12], with higher 
scores indicating greater pain severity.

(4) The total dosages of atropine and ephedrine 
consumed were recorded for both groups.

(5) Blood pressure parameters (diastolic blood 
pressure [DBP] and systolic blood pressure 
[SBP]) were recorded at four critical time points: 
T0 (upon entering procedure room), T1 (post-
anesthesia induction), T2 (2 minutes after 
scope insertion), and T3 (upon discharge from 
procedure room).

(6) Satisfaction levels were assessed using our 
institutional painless endoscopy satisfaction 
scale (0-10 points). 8-10: Satisfied; 5-7: Mode- 
rately satisfied; 0-4: Dissatisfied [13]. Overall 
satisfaction rate = (satisfied + moderately sat-
isfied cases)/total cases × 100%.

(7) The incidences of respiratory depression 
(defined as SpO2 < 90% for > 30 seconds [14]), 
dizziness, hypotension (defined as a decrease 
in SBP > 20% from baseline or SBP < 90 mmHg 
[15]), injection pain, involuntary movements, 
nausea/vomiting, and bradycardia were record- 
ed.

(8) The study conducted comparative analyses 
between the ASA I + ciprofol group and the ASA 
I + propofol group, as well as between the ASA 
II + ciprofol group and the ASA II + propofol gr- 
oup, focusing on diastolic blood pressure (DBP) 
and systolic blood pressure (SBP) at T0, T1, T2, 

and T3 and the incidence of adverse rea- 
ctions.

Statistical analysis

As this was a retrospective study with con- 
secutive enrolment, a post-hoc power analy- 
sis was conducted using G*Power 3.1.9.7. For 
key outcomes, including anesthesia satisfac-
tion (99.5% power) and respiratory depression 
(99.9% power), the sample size (n=200) pro-
vided power well above the 80% threshold (α= 
0.05), confirming its sufficiency to detect the 
observed clinical differences.

For statistical analysis, SPSS 20.0 (IBM Corp., 
Armonk, NY, USA) was employed for data pro-
cessing, while GraphPad Prism 7 (GraphPad 
Software Inc., San Diego, CA, USA) was used for 
graphical representations. Counting data were 
presented as frequencies and percentages [n 
(%)], with between-group comparisons perfor- 
med using chi-square test or Fisher’s exact test 
(if expected cell counts < 5). Normality of con-
tinuous variables was assessed using the Kol- 
mogorov-Smirnov test. All continuous variables 
were normally distributed and expressed as 
mean ± standard deviation, with their between-
group comparisons conducted using the inde-
pendent samples t-test. For longitudinal com-
parisons of hemodynamic parameters (e.g., 
blood pressure at T0-T3), a two-way repeated 
measures ANOVA was performed. A P value  
of < 0.05 was considered as a statistical differ- 
ence.

Results

Baseline characteristics 

Statistical analysis of baseline characteristics 
revealed no significant differences between the 
two groups in terms of age and sex distribution, 
BMI, or hypertension history (all P > 0.05; Table 
1).

Anesthesia-related parameters 

No significant differences were observed be- 
tween the propofol and ciprofol groups regard-
ing anesthesia induction time, gastrointestinal 
endoscopy duration, time to recovery of orien-
tation, and recovery time from anesthesia (all P 
> 0.05; Figure 2).
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Pain levels 

The ciprofol group demonstrated notably lower 
VAS scores compared with the propofol group 
(P < 0.05; Figure 3).

Medication consumption 

No significant differences were observed be- 
tween the two groups in the consumption dos-
ages of atropine and ephedrine (both P > 0.05; 
Figure 4).

Rescue medication and induction success

The requirements for rescue medication and 
the final anesthesia induction success were 
compared between the two groups. As detailed 
in Table 2, there were no significant differences 
in the proportion of patients requiring rescue 
medication, the total number of rescue doses 
administered, or the cumulative supplemental 
drug consumption between the ciprofol and 
propofol groups (all P > 0.05). The anesthesia 

Table 1. Baseline data of enrolled individuals
Propofol group (n=109) Ciprofol group (n=91) z/χ2 P

Age (year) 67.6±3.2 67.0±3.5 1.232 0.220
Sex 0.254 0.615
    Male 56 (51.38%) 50 (54.95%)
    Female 53 (48.62%) 41 (45.05%)
BMI 21.68±0.50 21.69±0.42 0.185 0.853
Hypertension 0.140 0.708
    Yes 10 (9.17%) 7 (7.69%)
    No 99 (90.83%) 84 (92.31%)
Diabetes mellitus 0.043 0.837
    Yes 11 (10.09%) 10 (10.99%)
    No 98 (89.91%) 81 (89.01%)
ASA classification 0.060 0.806
    Class I 58 (53.21%) 50 (54.95%)
    Class II 51 (46.79%) 41 (45.05%)
Place of residence 0.206 0.650
    Urban areas 49 (44.95%) 41 (41.76%)
    Rural areas 60 (55.05%) 50 (58.24%)

Figure 2. Comparison of anesthesia induction time (A), gastrointestinal endoscopy duration (B), time to recovery of 
orientation (C), and recovery time from anesthesia (D) between the two groups. Note: ns, non-significant.
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induction success rate was 100% in both gr- 
oups. Furthermore, the time from drug adminis-
tration to successful endoscope insertion was 
comparable between the groups (P > 0.05).

Hemodynamic parameters 

Compared with baseline (T0), both the propofol 
and ciprofol groups exhibited progressive de- 
clines in DBP and SBP from T1 to T3 (all P < 
0.05). Two-way repeated measures ANOVA re- 
vealed significant Group × Time interactions for 
SBP and DBP in the overall population, as well 
as for all parameters in ASA I patients (all P < 
0.05, Table 3). Post-hoc comparisons indicated 
significantly lower blood pressures in the cipro-
fol group at specific time points (T1 and T2 for 
overall; T1 and T3 for ASA I subgroup, all P < 
0.05, Figure 5).

In ASA II patients, while a significant Group × 
Time interaction was observed for SBP (P= 
0.007), no significant difference in the pattern 
of DBP change was found between groups (P= 
0.274), although ciprofol still resulted in lower 
DBP and SBP values at T1 and T3 (P < 0.05).

Anesthesia satisfaction

The ciprofol group expressed notably higher 
anesthesia satisfaction (91.21%, 83/91) com-
pared with the propofol group (71.56%, 78/109) 
(P < 0.05; Table 4).

Adverse events 

As shown in Table 5, the ciprofol group demon-
strated significantly lower incidences of injec-
tion pain (10.99% vs. 56.88%, P < 0.001) and 
respiratory depression (8.79% vs. 34.86%, P < 
0.001) compared to the propofol group, with 
similar trends observed in ASA-stratified sub-
groups (ASA I: injection pain 10% vs. 56.9%, 
respiratory depression 8% vs. 34.48%; ASA II: 
injection pain 12.2% vs. 56.86%, respiratory 
depression 9.76% vs. 35.29%, all P < 0.05). No 
significant differences were observed in nau-
sea/vomiting, dizziness, bradycardia, or body 
movement responses between groups (all P > 
0.05).

Discussion

With the accelerated aging of the population, 
there is a growing demand for PGE among 
elderly patients [16, 17]. The selection of anes-
thetic agents is crucial for patient comfort, 
safety, and recovery quality [18]. This study 
compared the efficacy and safety of ciprofol 
versus propofol for anesthesia in elderly pa- 
tients undergoing PGE.

Figure 3. Comparison of VAS scores between groups. 
Note: VAS, visual analog scale; ****P < 0.0001.

Figure 4. Comparison of atropine (A) and ephedrine 
(B) consumption between the two groups. Note: ns, 
non-significant.
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Table 2. Comparison of rescue medication and induction characteristics

Characteristic Propofol  
Group (n=109)

Ciprofol 
Group (n=91) χ2/z/t P-value

Patients requiring rescue doses, n (%) 15 (13.8%) 11 (12.1%) 0.124 0.724
Total number of rescue doses, mean ± SD 0.18±0.45 0.15±0.41 -0.489 0.625
Supplemental drug consumption (% of initial dose), mean ± SD 2.1±8.0% 1.8±7.5% -0.201 0.841
Time from drug onset to scope insertion (s), mean ± SD 125.6±25.3 122.9±23.8 0.783 0.435
Final Induction Success Rate, n (%) 109 (100%) 91 (100%) N/A > 0.999
Notes: Values are presented as n (%), mean ± SD, or as indicated. The test statistic column (χ2/z/t) reports the Chi-square 
value (χ2), Mann-Whitney Z value (Z), or independent samples t-value (t) as appropriate for each comparison. P-values > 0.05 
indicate no significant difference.

Table 3. Results of two-way repeated measures ANOVA for hemodynamic parameters in the overall 
population and ASA subgroups
Population/Subgroup Blood Pressure Effect F-value (df1, df2) P-value
Overall Population SBP Group (Main Effect) 25.576 (1, 198) < 0.001

Time × Group (Interaction) 6.89 (3, 594) < 0.001
DBP Group (Main Effect) 71.004 (1, 198) < 0.001

Time × Group (Interaction) 5.64 (3, 591) 0.001
ASA I Patients SBP Group (Main Effect) 37.174 (1, 90) < 0.001

Time × Group (Interaction) 2.89 (3, 318) 0.036
DBP Group (Main Effect) 33.538 (1, 106) < 0.001

Time × Group (Interaction) 5.06 (3, 318) 0.002
ASA II Patients SBP Group (Main Effect) 15.496 (1, 90) < 0.001

Time × Group (Interaction) 4.17 (3, 270) 0.007
DBP Group (Main Effect) 10.853 (1, 106) 0.001

Time × Group (Interaction) 1.30 (3, 270) 0.274
Notes: SBP: systolic blood pressure; DBP: diastolic blood pressure; ASA: American Society of Anesthesiologists.

Figure 5. Comparison of DBP and SBP between groups at different procedural phases. A: Comparison of DBP be-
tween the propofol and ciprofol groups at various procedural phases; B: Comparison of SBP between the propofol 
and ciprofol groups at various procedural phases; C: Comparison of DBP between the ASA I + propofol and ASA I 
+ ciprofol groups at various procedural phases; D: Comparison of DBP between the ASA II + propofol and ASA II + 
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Through comparative analysis of their clinical 
effects, ciprofol demonstrated significant ad- 
vantages over propofol across multiple key indi-
ces. In our study, the ciprofol group showed 
notably lower incidence rates of both injection 
pain and respiratory depression compared to 
the propofol group and also achieved a sub-
stantially higher anesthesia satisfaction rate 
compared to the propofol group. The markedly 
reduced injection pain with ciprofol is consis-
tent with the findings from a recent meta-analy-
sis by Akhtar et al. [19], which demonstrated a 
significantly lower incidence of injection pain 
compared to propofol. These results can be pri-
marily attributed to its different solvent formu-
lation (medium/long-chain triglyceride emul-
sion) compared to the soybean oil-based so- 

lvent of propofol, which is known to activate the 
kallikrein-kinin system and cause pain [20]. 
Furthermore, consistent with the lower inci-
dence of injection pain, VAS scores were nota-
bly lower in the ciprofol group than in the pro- 
pofol group. These findings align with the ran-
domized controlled trial (RCT) results acquired 
by Gao et al. [21] where ciprofol substantially 
reduced the incidences of injection pain and 
respiratory depression, while achieving higher 
patient satisfaction scores. The results suggest 
a potentially weaker suppression on breathing, 
possibly due to its more selective binding affin-
ity or modulation of GABA_A receptor subtypes 
involved in respiratory regulation [22]. Addition- 
ally, Ortegal et al. [23] demonstrated that cipro-
fol provided comparable clinical efficacy to pro-

ciprofol groups at various procedural phases; E: Comparison of SBP between the ASA I + propofol and ASA I + cipro-
fol groups at various procedural phases; F: Comparison of SBP between the ASA II + propofol and ASA II + ciprofol 
groups at various procedural phases; Notes: T0: upon entering the procedure room; T1: after anesthesia induction 
n; T2: 2 minutes after scope insertion; T3: upon leaving the procedure room; DBP: diastolic blood pressure; SBP: 
systolic blood pressure; ASA: American Society of Anesthesiologists. Post hoc comparisons (Sidak’s test) were per-
formed at individual time points only when a significant Group × Time interaction was found (see Table 3). aP < 
0.05 vs. the corresponding other group at the same time point; bP < 0.05 vs. T0; cP < 0.05 vs. T1; dP < 0.05 vs. T2.

Table 4. Comparison of anesthesia satisfaction between the propofol and ciprofol groups [n (%)]
Group Satisfied Moderately satisfied Dissatisfied Satisfaction rate
Propofol group (n=109) 39 (35.78) 39 (35.78) 31 (28.44) 78 (71.56)
Ciprofol group (n=91) 49 (53.85) 34 (37.36) 8 (8.79) 83 (91.21)
χ2 12.201
P 0.001

Table 5. Comparison of adverse reactions in elderly patients undergoing painless gastrointestinal 
endoscopy between groups [n (%)]

Group Nausea  
and vomiting Dizziness Injection pain Bradycardia Respiratory 

depression

Body 
movement 
response

Propofol group (n=109) 20 (18.35) 28 (25.69) 62 (56.88) 18 (16.51) 38 (34.86) 20 (18.35)
Ciprofol group (n=91) 10 (10.99) 18 (19.78) 10 (10.99) 11 (12.09) 8 (8.79) 12 (13.19)
χ2 2.107 0.977 45.331 0.784 19.031 0.983
P 0.147 0.323 < 0.001 0.376 < 0.001 0.321
ASA I + propofol group (n=58) 10 (17.24) 15 (25.86) 33 (56.90) 10 (17.24) 20 (34.48) 11 (18.97)
ASA I + ciprofol group (n=50) 5 (10.00) 10 (20.00) 5 (10.00) 6 (12.00) 4 (8.00) 6 (12.00)
χ2 1.177 0.519 25.901 0.585 18.321 0.982
P 0.2779 0.4714 < 0.001 0.445 < 0.001 0.322
ASA II + propofol group (n=51) 10 (19.61) 13 (25.49) 29 (56.86) 8 (15.69) 18 (35.29) 9 (17.65)
ASA II + ciprofol group (n=41) 5 (12.20) 8 (19.51) 5 (12.20) 5 (12.20) 4 (9.76) 6 (14.63)
χ2 0.9152 0.049 19.461 0.228 8.147 0.151
P 0.339 0.826 < 0.001 0.633 0.004 0.698
Note: ASA: American Society of Anesthesiologists.
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pofol for adult sedation during gastrointestinal 
endoscopy but with superior patient satisfac-
tion ratings. An analysis of 6 RCTs involving 712 
patients conducted by Ainiwaer et al. [24] also 
confirmed significantly lower injection pain in- 
cidence in the ciprofol group versus propofol 
group. These consistent findings robustly dem-
onstrate the dual advantages of ciprofol: effec-
tively reducing propofol-associated adverse 
effects while substantially enhancing patient 
anesthesia experience and acceptance, there-
by providing strong evidence-based support for 
the superior clinical profile of ciprofol in PGE. 

Moreover, this study revealed no notable differ-
ences between the propofol and ciprofol groups 
in key anesthesia efficacy indices, including 
anesthesia induction time, gastrointestinal en- 
doscopy duration, time to recovery of orienta-
tion, and recovery time from anesthesia, with 
comparable requirements for rescue medica-
tion and induction success rates between gr- 
oups, demonstrating that ciprofol maintains 
comparable anesthetic efficacy to propofol. 
These findings provide important evidence for 
clinical anesthetic selection, particularly sug-
gesting ciprofol as a preferable choice for elder-
ly patients. The superior performance of cipro-
fol may be attributed to its unique pharma- 
cological properties. As a novel GABA receptor 
agonist, ciprofol shares core structural similari-
ties with propofol but exhibits higher GABA re- 
ceptor affinity, enabling ideal anesthetic eff- 
ects at lower doses and consequently reducing 
drug-related adverse events [25, 26]. Addition- 
ally, a weaker inhibitory effect of ciprofol on the 
respiratory system likely explains its lower in- 
cidence of respiratory depression [27]. These 
pharmacological characteristics make ciprofol 
particularly suitable for elderly patients who 
often present with multisystem functional de- 
cline and reduced tolerance to anesthetics 
[28].

Regarding hemodynamic stability, this study 
revealed that while both ciprofol and propo- 
fol groups exhibited progressive decreases in 
blood pressure during post-induction periods 
(T1-T3), significant Group × Time interactions 
indicated differential patterns of change. Speci- 
fically, post-hoc comparisons showed that both 
ASA I and II patients receiving ciprofol had sig-
nificantly lower DBP, SBP, and MAP at T1 and T3 
compared to their propofol counterparts. It is 
noteworthy, however, that the overall pattern of 

DBP change in ASA II patients did not differ sig-
nificantly between groups. These findings are 
consistent with the known cardiovascular de- 
pressive effects of general anesthetics [29]. 
While propofol reduces blood pressure through 
sympathetic inhibition and direct vasodilation, 
the observed effects of ciprofol in our elderly 
cohort suggest potential impacts on vascular 
tone or autonomic regulation. However, one 
study by Chen et al. [30] found ciprofol caused 
less hemodynamic fluctuation. This discrepan-
cy may be attributable to our exclusive elderly 
cohort, as older adults’ diminished barorecep-
tor reflexes may render them particularly sensi-
tive [31]. Thus, ciprofol may exert more pro-
nounced effects on aged vascular systems, ne- 
cessitating vigilant blood pressure monitoring. 
Nevertheless, the study detected no statisti-
cally significant differences in emergency medi-
cation usage between groups.

Despite these encouraging findings, several 
limitations should be noted in this research. Its 
single-center, retrospective design and the ex- 
clusion of high-risk (ASA III+) patients limit the 
generalizability of our results. Furthermore, the 
interaction between anesthetic-induced blood 
pressure changes and key comorbidities such 
as hypertension were not analyzed, which is 
critical for individualized care. Additionally, the 
lack of follow-up data on postoperative cogni-
tive function represents a significant gap. This 
omission precludes any assessment of postop-
erative cognitive dysfunction (POCD), a key 
safety concern in the elderly, and limits our 
understanding of the potential neurocognitive 
impact of the observed hemodynamic differ-
ences between anesthetics. Finally, anesthesia 
depth was managed clinically without objective 
monitoring (e.g., Bispectral Index) to detect 
transient fluctuations. Given these limitations, 
future multicenter RCTs with extended follow-
up, systematic assessment of cognitive func-
tion using standardized tools at serial time 
points, and incorporation of objective depth-of-
anesthesia monitoring are needed to compre-
hensively evaluate ciprofol in high-risk popu- 
lations.

Conclusion

For elderly patients undergoing PGE, ciprofol 
effectively alleviates injection pain and impro- 
ves patient satisfaction, making it a promising 
and viable anesthetic alternative to propofol, 
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particularly for elderly patients in whom mini-
mizing injection pain and respiratory depres-
sion is a priority. However, clinical application 
should be tailored to individual patient charac-
teristics with adequate monitoring and emer-
gency preparedness.
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