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Background: Ciprofol is currently used for painless gastrointestinal endoscopy and anesthesia induction. However, whether it is
superior to propofol and its optimal dose remains unknown.

Methods: A total of 149 patients, 63 males and 86 females, aged 18-80 years, BMI 18-28 kg/mz, ASA I-1I, were divided randomly
into four groups: propofol group (group P, n = 44), ciprofol 0.2mg/kg group (group C2, n = 38), ciprofol 0.3mg/kg group (group C3,
n = 36) and ciprofol 0.4 mg/kg group (group C4, n =31). Groups C2, C3 and C4 had injected IV with ciprofol 0.2, 0.3 and 0.4 mg/kg,
respectively. Group P had injected IV with propofol 1.5mg/kg. The time for disappearance of the eyelash reflex, gastrointestinal
endoscopy time, recovery time, and the Modified Observer’s Assessment of Alertness/Sedation (MOAA/S) score at awakening (T),
15 minutes after awakening (T,) and 30 minutes after awakening (T3) were recorded.

Results: Compared with group P, the time to fall asleep was significantly shortened, and the incidence of nausea and vomiting and
injection pain was significantly lower in groups C2, C3 and C4 (P < 0.05). There was no significant difference in recovery time and
recovery quality between each group (P > 0.05). Compared with group P and C4, the incidence of hypotension and respiratory
depression was significantly lower in groups C2 and C3 (P < 0.05).

Conclusion: The appropriate dose of ciprofol for painless gastrointestinal endoscopy is more advantageous than propofol in
hemodynamics and respiratory stability, with less injection pain and nausea and vomiting, which is worthy of clinical promotion.
Keywords: ciprofol, propofol, painless gastrointestinal endoscopy

Introduction

With the rapid development of medicine and the promotion of comfort medicine, painless gastrointestinal endoscopy has
been widely used in clinics. As one of the most commonly used drugs for sedation, propofol has pharmacokinetic
properties such as fast onset and rapid elimination. In painless gastrointestinal endoscopies, it is however limited by their
high incidence of hypotension, respiratory depression, and injection pain. The latest 2,6-disubstituted phenol derivative,
ciprofol, was independently developed in China and is currently used for painless gastrointestinal endoscopy and
anesthesia induction.! Although ciprofol has a similar sedative effect as propofol, it has a clear absorption, distribution,
metabolism and excretion processes, a low incidence of hypotension and respiratory depression, and a high level of
safety.” Therefore, the aim of this study was to compare different doses of ciprofol and propofol used in painless
gastrointestinal endoscopy in order to determine the appropriate dose of ciprofol, improve the sedation mode of painless
gastrointestinal endoscopy, reduce the incidence of related complications, and provide reference for painless gastro-
intestinal endoscopy.
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Patients and Methods
Ethical Approval

This was a prospective, single-blinded, randomized controlled clinical trial. It was conducted in accordance with the
Declaration of Helsinki and approved by the Ethics Committee of the Second Affiliated Hospital of Guangxi medical
University (KY-2022-0502). It was registered at the Chinese Clinical Trials Registry (ChiCTR2200063410). Signed,
informed consent to participate in the study was obtained from the patients and their families before the operation.

Design and Patients

The study was a prospective, randomized, single-blind study conducted on 160 patients who underwent elective painless
gastrointestinal endoscopy, and was aged 18-80 years, with a body mass index (BMI) of 18-28 kg/m* and an American
Society of Anesthesiology physical status (ASA PS) of I-1III. Patients were excluded according to the following criteria:
patients with mental and nervous system diseases, heart failure, respiratory failure, long-term use of sedatives or
antidepressants, pregnant or lactating women, and unable to communicate or cooperate. Patients were withdrawn from
the study according to the following criteria: endoscopic operation fails, gastroscopy combined with colonoscopy examina-
tion, change to tracheal intubation or laryngeal mask anesthesia. A total of 149 patients were selected and included based on
the above criteria, they were divided randomly into four groups: propofol group (group P, n = 44), ciprofol 0.2mg/kg group
(group C2, n = 38), ciprofol 0.3mg/kg group (group C3, n = 36) and ciprofol 0.4 mg/kg group (group C4, n = 31).

Interventions

All patients were routinely taken 10 mL of dyclonine hydrochloride mucilage before entering the operating room.
After entering the room, patients were placed in the left lateral position and a nasal catheter was used for oxygen
inhalation at 2 L/min, an electrocardiogram (ECG) was performed, non-invasive blood pressure (NIBP), peripheral
oxygen saturation (SpO,), and heart rate (HR) were monitored routinely. The peripheral vein of an upper limb was
opened and all groups received an IV injection of fentanyl at a dose of 2 pg/kg. Group C2, group C3 and group C4
were received an IV injection of ciprofol (batch number: H20200013, Liaoning Haisike Pharmaceutical Co., Ltd.) at
a dose 0of 0.2, 0.3 and 0.4mg/kg, and administration time over 30s, while group P received an 1V injection of propofol
(batch number: JX20160026, Fissenius Carbi Pharmaceutical Co. Ltd., Beijing) at a dose of 1.5 mg/kg. Endoscopy was
performed when patients disappeared the eyelash reflex. Additional 0.1 mg/kg of ciprofol or 0.5 mg/kg of propofol was
added according to the actual situation of the patient during gastrointestinal endoscopy (body movement, eye opening,
elevated blood pressure, increased heart rate, etc.). All examinations were performed by experienced anesthesiologist
and endoscopists. During the operation, the jaw was lifted for opening the airway when the SpO, was lower than 95%,
if the SpO, was lower than 90%, the patients inhaled pure oxygen using a mask immediately following endoscope
withdrawal, and balloon-assisted ventilation was given if necessary. If the heart rate (HR) was <50 beats/min,
intravenous atropine 0.5 mg was administered. If the systolic blood pressure (SBP) decreased more than 30% as
compared with the baseline value, intravenous ephedrine 5 mg was administered. Patients were transferred to the post-
anesthesia care unit (PACU) for at least 30 min at the end of the endoscopy. Patients will leave the PACU with their
families when Aldrete score >9.

Outcome Measures

HR, SBP, DBP and SpO, were recorded after entering the endoscopy room and during endoscopic operation. The time
for disappearance of the eyelash reflex, gastrointestinal endoscopy time, recovery time, and the Modified
Observer’s Assessment of Alertness/Sedation (MOAA/S) score at awakening (T;), 15 minutes after awakening (T;)
and 30 minutes after awakening (T;) were recorded. Adverse reactions such as hypotension, respiratory depression,

injection pain, nausea and vomiting were recorded.
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Statistical Analysis

Data were analyzed using R (R version R 4.21), Measurement data were expressed as mean + standard deviation, and One-
way ANOVA was employed for the comparison of multiple groups. If a significant difference was detected among the
groups, then pairwise comparisons were made by using Bonferroni test. Categorical data was described by rate or ratio and
chi-square test or Fisher’s exact probability method was used to compare the differences between groups. The Bonferroni
test was performed for pair-wise comparisons between groups. All hypothesis tests will be two-sided and P < 0.05

considered statistically significant.

Results
A total of 160 patients were screened, and 149 were randomized into four groups (Figure 1). As shown in Table 1, there
was no significant difference in general data of patients among the four groups (P > 0.05).

As shown in Table 2, compared with group P, the time for disappearance of eyelash reflex was obviously shortened in
group C2, C3 and C4 (P <0.001). There was no significant difference in time of awakening among the four groups (P > 0.05).

As shown in Table 3, compared with group P, the incidence of hypotension and bradycardia were significantly
shortened in group C2 and C3 (P < 0.05). Compared with group C4, the incidence of hypotension was significantly
shortened in group C2 and C3 (P < 0.05).

As shown in Table 4, compared with group P, the incidence of nausea and vomiting and injection pain were
significantly shortened in group C2, C3 and C4 (P < 0.05), and respiratory depression was significantly decreased in
group C2 and C3 (P < 0.05).

Assessed for eligibility(n=160)

Exclude(n=11)

Refusal to paticipate(n=>5)

Did not meet inclusion criteria(n=3)
| J Other reasons(n=3)

149 patients were randomly assigned

} : ) )

propofol group ciprofol2 group ciprofol3 group ciprofol4 group
(n=44) (n=38) (n=36) (n=31)

: ; : :

Lose to follow-up
(n=0)

l : : :

Analyzed Analyzed Analyzed Analyzed
(n=44) (n=38) (n=36) (n=31)

Figure | Flow diagram of the study.
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Table | Comparison of General Conditions in Patients Among the Four Groups (X & S) (n)

Group | Number Gender Age BMI ASA PS Surgical Type Operative
(Male/Female) (Years) (kg/m?) amnmy (Gastroscope/Enteroscopy) Time (Min)
P 44 18/26 43.55%16.19 22.16+3.06 19/19/6 31/13 15.98+6.63
2 38 22/16 52.03+13.54 23.41£2.77 12/12/14 20/18 18.21+8.91
c3 36 12/24 45.58+17.04 22.65+3.53 15/10/11 21/15 19.75£10.53
C4 31 11/20 47.45+11.90 22.99+3.01 14/12/5 18/13 19.77+9.28
Fic? 5.598 2.329 1.192 8.578 5.336 1.628
P 0.133 0.077 0315 0.199 0.149 0.185

Note: Data are presented as the meanzstandard deviation or as numbers with percentages.
Abbreviations: BMI, body mass index; ASA PS, American Society of Anesthesiologists physical status.

Table 2 Comparison of Sedative Effects in Patients Among the Four Groups (X =+ S)

Group Number Time for Disappearance of Time of Awakening
Eyelash Reflex (s) (Min)

P 44 85.45+55.98 1.45%1.25

2 38 42.63+14.46" 1.32£1.19

c3 36 43.33+20.00° 1.08+0.37

C4 31 52.58+18.61° 1.10£0.40

F 14.702 1.402

P <0.001 0.245

Notes: Compared to the group P, °P < 0.05.

Table 3 SBP, DBP, HR and SPO, at Different Time in Patients Among Four Groups (X % S)

Index Group Number | Preoperative Basic Data | Intraoperative Data
SBP (mmHg) P 44 132.02+17.88 98.55+15.78
2 38 140.66+18.69 111.95+13.73*
c3 36 135.53+20.48 115.47+14.72°
Cc4 31 128.94+18.48 99.35+15.70%¢
DBP (mmHg) P 44 74.84+10.44 57.64+10.28
2 38 73.92+11.72 62.42+8.07
Cc3 36 76.92+11.02 67.4249.86°
C4 31 73.87£10.81 59.68+9.71°¢
HR (beats/min) P 44 75.86+9.81 66.91+6.49
2 38 81.05+11.53 74.2449.57°
Cc3 36 79.89+12.02 72.6948.75°
C4 31 77.84+11.06 68.81+8.28°
SPO, (%) P 44 0.99+0.01 0.98+0.03
2 38 0.98+0.01 0.99+0.02
Cc3 36 0.98+0.01 0.99+0.01
Cc4 31 0.99+0.01 0.98+0.03

Notes: Compared to the group P, °P < 0.05; Compared to the group C2, °P < 0.05; Compared to the group C3, P < 0.05.

Table 4 Incidence of Adverse Reactions in Patients Among Four Groups (n, %)

Group Number Nausea and Vomiting | Respiratory Depression | Injection Pain
P 44 2 (4.5%) 4 (9.1%) 5 (11.4%)
2 38 0* 0 0*

Cc3 36 0* 0 0*

C4 31 0* 4 (12.9%)°< 0*

Notes: Compared to the group P, °P < 0.05; Compared to the group C2, °P < 0.05; Compared to the group C3, P < 0.05.
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Figure 2 The MOAA/S scores of propofol group and ciprofol each group at T, T, and Ts.
Note: Data were expressed as the mean * standard deviation.
Abbreviation: MOAA/S, Modified Observer’s Assessment of Alertness/Sedation.

As shown in Figure 2, there was no significant difference in recovery quality in patients among four groups at Ty, T,
T5 (P > 0.05).

Discussion
Pathological diagnosis through gastrointestinal endoscopy is the gold standard for the diagnosis of malignant tumors of
the digestive tract and the most direct means for the diagnosis of upper gastrointestinal diseases.® Painless gastrointestinal
endoscopy can not only significantly reduce the incidence of adverse reactions during the examination but also alleviate
the psychological and physiological discomfort caused by the operation.* At present, propofol or etomidate is mostly
used as intravenous agents for painless gastrointestinal endoscopy in China.> For ASA I-III outpatients, the use of
traditional drugs can achieve good sedative effect, but there were still some patients developed respiratory and circulatory
depression, obvious injection pain and postoperative nausea and vomiting and other adverse reactions.® Studies have
shown that propofol intravenous anesthesia for painless gastrointestinal endoscopy can cause hemodynamic fluctuations.’
As it can cause hemodynamic inhibition and peripheral vascular dilation, resulting in hypotension, injection pain, and the
propofol infusion syndrome.®*'® Injection pain affects the comfort experience of patients with anesthesia induction.
Etomidate is relatively stable during anesthesia, but it is prone to muscle fibrillation and postoperative nausea and
vomiting, which affects the process of gastrointestinal endoscopy and the patients’ comfortable experience of anesthesia.
This study indicates that in terms of sleep time, compared with propofol, the three doses of ciprofol were
significantly shortened, while the wake up time and recovery quality had no obvious advantage. This is consistent
with previous research. Ciprofol is a new drug for intravenous anesthesia and sedation. It binds to the gamma-
aminobutyric acid-A (GABA,) receptor 1.'" By enhancing the GABA receptor mediated CI™ influx, GABA ergic
neurons are activated and the nerve cell membrane supersized, resulting in central nervous system inhibition to achieve

sedative or anesthetic effects.'” Phase I trials have shown that a single intravenous injection of ciprofol in healthy
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volunteers over a dose range of 0.15-0.90 mg/kg was well tolerated and showed non-linear pharmacokinetic
characteristics in the dose range of 0.40-0.90 mg/kg.'*'* The results of the Phase II clinical trial showed that the
recommended initial maintenance dose of ciprofol was 0.8 mg-kg '-h™'.'> According to the completed clinical trials of
sedation or anesthesia and general anesthesia induction of gastrointestinal endoscopy, the sedative effect of ciprofol
was accurate, with lower doses producing a satisfactory general anesthetic effect.'® The results of phase II and Phase
IIT clinical trials showed that ciprofol had a rapid onset, rapid recovery, a high titer, and less injection pain,
characteristics that are suitable mainly for sedation in gastrointestinal endoscopy and induction of general anesthesia
in adult patients.'®'’

The results of this study showed that compared with propofol, ciprofol can better stabilize respiratory and hemody-
namic parameters. Both doses of 0.2 mg/kg and 0.3 mg/kg can significantly reduce the incidence of respiratory
depression and hypotension, which was similar to the results of Bian et al.”> However, the incidence of respiratory
depression and hypotension in the 0.4 mg/kg dose group was higher than that in the other two dose groups, which may be
related to the higher dose of ciprofol. The patients in the four groups were satisfied with the depth of anesthesia and
sedation, the diagnosis and treatment of gastrointestinal endoscopy were successful, and there was no difference in the
satisfaction of endoscopic doctors, which was similar to the results of Luo et al.'® It may be due to the similar molecular
structure and pharmacokinetics of ciprofol and propofol.'”

In recent years, the anti-nausea and vomiting effect of propofol has been demonstrated.>® This study showed that the
incidence of nausea and vomiting in the ciprofol group was significantly lower than that in the propofol group, which was
similar to the effect of propofol. The occurrence of nausea and vomiting is considered to be related to the combined use
of opioids. Previous studies have shown that a high concentration of propofol in the aqueous phase of emulsion will
cause injection pain.?' In this study, the incidence of injection pain of ciprofol was significantly lower than that of
propofol. The mechanism may be that ciprofol is insoluble in water and is prepared into oil-in-water emulsion. In
addition, higher hydrophobicity and lower plasma concentration of ciprofol compared to propofol may lead to reduced
injection pain.**** The reduction of injection pain is conducive to alleviating patients’ emotional tension and fear,
reducing hemodynamic fluctuations, and improving the comfort experience of patients undergoing gastrointestinal
endoscopy.

Limitations

The study had some limitations, including the fact that no comparison of blood concentration monitoring of ciprofol and
propofol was conducted, and individualized medication was not achieved in combination with BIS monitoring. In addition,
there are few articles on the study of ciprofol at present, which cannot provide reference for the experimental sample size,
and all the experimental sample size cannot be accurately calculated. Finally, this study is a small sample, single center
clinical study that needs further confirmation from large sample, multicenter clinical studies.

Conclusion

In summary, the appropriate dose of ciprofol for painless gastrointestinal endoscopy is more advantageous than propofol in
maintaining the stability of respiratory and hemodynamic parameters, and reducing the incidence of adverse reactions such
as nausea, vomiting and injection pain. In this study, 0.2 mg/kg and 0.3 mg/kg of ciprofol can better improve the patients’
comfortable medical experience. With the increase in propofol dose, the respiratory and circulatory inhibition increases.

Data Sharing Statement
The datasets generated from the current study are available from the corresponding author, Jianfeng Huang, upon
reasonable request.

Ethics Statement

This trial was approved by the Ethics Committee of the Second Affiliated Hospital of Guangxi medical University (K'Y-2022-
0502) before beginning the study. The trial was registered in the Chinese Clinical Trial Registry (https://www.chictr.org.cn,
Lini Chen) on September 6, 2022 (registration no. ChiCTR2200063410), before patient recruitment. Written informed consent
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was obtained from each patient before enrollment. The research protocol complied with the Consolidated Standards of
Reporting Trials (CONSORT) statement and the Helsinki Declaration.
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