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Abstract

Background and Objective: Ciprofol is a recently developed y-aminobutyric acid receptor stimulant, which has been
shown to be more effective than propofol. With the publication of data from studies on the induction of general
anesthesia, the safety and efficacy of ciprofol compared with those of propofol in the induction and maintenance of
anesthesia are hoped to be determined through a systematic review and meta-analysis.

Methods: Relevant databases for randomized controlled trials that may be eligible were searched. Dichotomous data
were pooled in a random effects model as the mean difference between the relative risk (RR) and the 95% confidence
interval (CI) of the continuous variable to estimate the treatment effect. Review Manager 5.4.1 for Windows was used
for data statistics.

Results: The induction success rate was 100% in the ciprofol and propofol groups (RR 1.00, 95% CI [0.99, 1.01], p =
0.71). No significant difference was shown in the time of successful induction (MD 2.85, 95% CI [-11.34, 10.22], p =
0.92). No significant difference was also shown in the disappearance time of the eyelash reflex (MD —0.10, 95% CI
[-8.30, 8.10], p = 0.98). No significant difference was found in the occurrence of post-induction hypoxia (OR 1.24, 95%
CI[0.54, 2.86], p=0.61). No significant difference was observed in bradycardia (OR 0.84, 95% CI [0.52, 1.38], p = 0.66)
nor hypotension (OR 0.64, 95% CI [0.34, 1.20], p = 0.17). The ciprofol group was suggested to be of better performance
than the propofol group in the BIS mean (MD —2.25, 95% C1[0.86, 0.99], p = 0.04). The two groups statistically differed
in (OR 0.09, 95% CI [0.04, 0.19], p < 0.00001).

Conclusions: Compared with propofol, ciprofol had similar effects in the induction of anesthesia, with no statistically
significant differences in the time to successful induction and time to disappearance of the eyelash reflex. It also
performed better than the propofol group in BIS in response to depth of anesthesia. The probability of hypoxia,
bradycardia, or hypotension during ciprofol induction was similar to that during propofol induction, and propofol had a
greater advantage in terms of the more common injection pain. Further large-scale and long-term studies are needed to
compare the efficacy and safety of the two schemes.
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1. Introduction

been associated with injection pain and other adverse events [2-4].
Therefore, clinical anesthesiologists need to be able to select alternative
medications that maximize patient safety and comfort without
compromising the effectiveness of the induction of anesthesia. Ciprofol
is a recently developed GABA receptor stimulant formulated in an

The sedative-hypnotic agent propofol is a short-acting y-aminobutyric
acid (GABA) receptor stimulant commonly used for the induction and
maintenance of general anesthesia [1] due to its rapid onset, short duration
of action, and subsequent rapid awakening during treatment. However,
propofol also depresses the circulatory and respiratory systems, and it has
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injectable emulsion of medium- and long-chain triglycerides, similar to
that used for propofol [5]. It could be used as an anesthetic and sedative,
and it performs more effectively than propofol. Intravenous induction of
general anesthesia and patient sedation have been promised. Clinical
studies have shown that ciprofol had a dose-related sedative-hypnotic
effect with a rapid onset and offset, whose potency was 46 times greater
than that of isoproterenol [6] and whose residual side effects were fewer
after a single therapeutic dose administration. In general, the adverse
effects observed after treatment with ciprofol and propofol are similar,
mainly including respiratory depression, hypotension, sinus bradycardia,
and injection pain. Some evidence also indicated that ciprofol may exhibit
a lower incidence of injection site pain and adverse respiratory reactions
than propofol. Injection pain may depend on the concentration of propofol
in the injectable emulsion [7]. ciprofol prepared at a lower concentration
in the aqueous phase of the emulsion shows higher lipid solubility and
potency than propofol. For the same level of anesthesia, the lipid in the
ciprofol emulsion is lower than that in the propofol emulsion. Although
ciprofol has been developed only recently, data on its use for induction of
general anesthesia are being published. Therefore, the present systematic
review and meta-analysis aimed to determine the safety and efficacy of
ciprofol compared with those of propofol in the induction and
maintenance of anesthesia. The results could further provide evidence for
the clinical use of ciprofol.

2.Method
2.1 Literature retrieval strategy

Based on the PRISMA statement, potentially eligible studies in English
and Chinese were searched in PubMed, EMBASE, Cochrane Library,
Web of Science, Vipers Chinese Science and Technology Journal
Database, CNKI Database, Sinomed Literature Database Online, and
Wanfang Database from the time of database creation to September 2022.
A search strategy of subject terms plus free words was used as follows:
“(ciprofol OR HSK3486) AND (propofol OR disoprofol OR diprivan OR
disoprivan OR fresofol OR ivofol OR recofol OR aquafol OR 2,6-
Diisopropylphenol OR ICI-35868) AND (induction OR induction of
general anesthesia),” including their different terms and synonyms.
References to the included literature were checked, and the authors were
consulted for any additional information. The database search results
were retrieved, and duplicate studies were removed by NoteExpress
software. The titles and abstracts of the search records were screened by
three independent reviewers to exclude irrelevant articles while
considering articles that may be included. Disagreements that arose were
resolved through discussion to reach consensus. The full texts for
potential inclusion in the study were retrieved. Three reviewers
independently retrieved the full texts, and only those studies that met the
criteria were included.

2.2 Inclusion and exclusion criteria

All included studies met the following inclusion criteria: (1) studies
regarding the relationship between ciprofol and induction of anesthesia;
(2) all populations in the study receiving surgery or bronchoscopy and
gastroscopy and colonoscopy; (3) induction doses of ciprofol and
propofol at 0.4 and 2.0 mg/kg, respectively; and (4) studies providing the
mean age, predominant race, and characteristics (i.e., weight, height, and
sex) of patients.

Studies were excluded if they contained one of the following exclusion
criteria: (1) review article, abstract, animal trial, or phase I clinical trial;
(2) incomplete information regarding sample size, patient age, or race
(and this information could not be obtained from the authors); and (3)
non-randomized controlled trial (RCT).

2.3 Data extraction

Data extraction was performed independently by two researchers, and all
data were cross-validated. If the results of the data extraction were
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inconsistent, the two researchers reviewed the original study and
discussed it to reach agreement. If they still disagreed, other researchers
read the study and made the final decision on whether the study should be
included. The following clinical features were extracted: data on the name
of first author; year of publication, sample size; sex ratio; mean age; type
of operation; induction success rate; time of successful induction (mean
and standard deviation); disappearance time of eyelash reflex (mean and
standard deviation); mean BIS (mean and standard deviation); and
number of occurrences of hypoxia, hypotension, tachycardia, and
injection pain. If needed, the authors of the included studies were
consulted for further information.

2.5 Quality assessment

The quality of retrieved RCTs was assessed in accordance with the
Cochrane Handbook for Systematic Reviews of Intervention 5.1.0
(updated March 2011)[8]. The bias risk assessment contained the
following areas: sequence generation (selection bias), allocation sequence
concealment (selection bias), blinding of participants and personnel
(implementation bias), blinding of outcome assessments (measurement
bias), incomplete outcome data (follow-up bias), selective outcome
reporting (reporting bias), and other potential sources of bias. The
authors’ judgments were categorized as “low risk,” “high risk,” or
“uncertain risk” of bias. The quality assessment form provided in the
evaluation manual [8] were used.

2.6. Treatment effect measurement

In studies comparing the efficacy and safety of ciprofol and propofol, the
main outcome measures were as follows: induction success rate, time of
successful induction, disappearance time of eyelash reflex, BIS mean, and
safety results. The safety indicators included hypoxia, hypotension,
bradycardia, and injection pain.

Successful induction, which was defined as not requiring any alternative
sedative/anesthetic or a supplemental study drug dose after study
administration, was initiated (MOAA/S < 1; no alternative hypnotics).

2.7. Handling of missing data

In the case of missing standard deviation of the mean change from
baseline, the results were calculated from standard errors or 95%
confidence intervals (CIs) in accordance with Altman [9].

2.8 Data integration

Dichotomous data were pooled in a random effects model as the mean
difference between the relative risk (RR) and the 95% CI of the
continuous variable to estimate the treatment effect. Studies were
weighted by the inverse of the outcome variance, and all analyses were
performed by random effects models. Review Manager 5.4.1 for
Windows was used for data statistics.

2.9 Heterogeneity assessment

Heterogeneity was measured by 12 and chi-square tests; the latter was used
to test for the presence of significant heterogeneity, and the former was
used to quantify the variability of effect estimates due to heterogeneity (if
present). Moreover, the 12 test was interpreted in accordance with the
recommendations of the Cochrane Handbook of Systematic Reviews and
Meta-analyses (0%-40%, probably insignificant; 30%-60%, probably
representing moderate heterogeneity; 50%-90%, probably representing
significant heterogeneity; and 75%-100%, considerable heterogeneity).
Significant heterogeneity was considered on the chi-square tests (p < 0.1).

2.10. Publication bias

According to Egger et al. [10, 11], publication bias assessment is
unreliable for publications fewer than 10 pooled studies. Therefore, in the
present study, the presence of publication bias could not be assessed by
Egger funnel plot asymmetry test.
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45 candiate studies retrieved
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Figure 1: Flowchart of article screening process.

Results

The detailed process of literature screening is shown in Fig. 1. Among the
45 studies determined, six were strictly RCTs [12-17]. A total of 997
patients (n =508 in the ciprofol group and n = 489 in the propofol group)
were involved in these six studies for meta-analysis. All included studies
were recently published in English. The sample size was 40-289 patients,

including two elective operations, one renal transplantation, one
gynecological operation, one gastroscopic operation, and one
bronchoscopic operation. The characteristics of the six included studies
are shown in Table 1, with doses of 0.4 mg/kg in the ciprofol group and
2.0 mg/kg in the propofol group. The mean age ranged from 33 years to
46 years, with female predominance in the sex ratio. No statistical
differences were found in weight and body mass index.
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Table.1 Characteristics of Studies Included in Meta-analysis

Author

Year

Operation type

Groups and
Dose

Sample
Size (No.
of
Patients)

Sex
(Male),
n (%)

Age
{ mean=sd?

Weight kg
(mean=sd)
*

BMLkg/m?
{ mean=sd) =

Chen

2022

gynecological

Ciprofol:
0.4 mgkg
Propofol:
2.0mgks

120

0%

33.852931

— L
uh
e,
un
1
-
=%

21.80=3.02

2022

gastroscopy  and
colonoscopy

Ciprofol:
0.4 mgkg
Propofol:
2.0mgks

289

20.83%

4395=11.53

60.75=2.6
6

23.3£2.55

2022

kidney
transplantation

Ciprofol:
0.4 mgkg
Propofol:
2.0mgks

105

34.29%

40.14=10.28

23.00=2.90

Luo

2022

Fiberoptic
Bronchoscopy

Ciprofol:
0.4 mgkg
Propofol:
2.0mgkg

267

46.75=14 64

60.86=2.3
1

23.06=2.62

Wang

2022

elective surgery

Ciprofol:
0.4 mgkg
Propofol:
2.0mgkg

176

35.80%

30.8+11.65

61.8=10.8
3

23.3=£2.99

Zeng

2022

elective surgery

Ciprofol:
0.4 mgkg
Propofol:
2.0mgkg

40

43 48=10.52

63.03=11.
83

23.68=3.11

*P=0.05
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The quality of the included RCTs ranged from moderate to high quality according to the Cochrane Risk of Bias Assessment Tool. A summary of the
quality assessment domains included in the study is shown in Figure 2.

Figure 2: Summary of bias risk according to the Cochrane Risk of Bias Assessment Tool. “+” = low risk of bias; “—” = high risk of bias; and “?”
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1.1. Comparison of the effects of ciprofol and propofol
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In the included studies, the success rate of induction was 100% in both groups (RR 1.00, 95% CI [0.99, 1.01], p = 0.71; Figure 3a). No significant
difference was shown in the time of successful induction (MD 2.85, 95% CI [-11.34, 10.22], p = 0.92; Figure 3b). No significant difference was also
shown in the disappearance time of eyelash reflex (MD —0.10, 95% CI [-8.30, 8.10], p = 0.98; Figure 3c). However, the BIS mean of the ciprofol
group was better than that of the propofol group (MD —2.25, 95% CI [0.86, 0.99], p = 0.04; Figure 3d). In terms of efficacy, no statistical difference

was observed in the success rate of induction and induction time between the ciprofol and propofol groups. Even the depth of anesthesia in the
ciprofol group was better than that in the propofol group. Furthermore, no heterogeneity was found in the success rate
of induction (I =0, p > 0.1), whereas considerable heterogeneity was observed in all other indicators (1> 75%—100%, p <
0.1).

a Experimental Control Risk Ratio Risk Ratio
—Study or Subgroup _ Events  Total Events Total Weight M-H, Fixed, 95% CI M.-H.ﬂﬂs_l..&ﬁé Cl
Chen 2022 60 60 60 60 122% 1.00 [0.97, 1.03)
Li 2022 144 144 144 144 29.2% 1.00[0.99, 1.01)
Luo 2022 134 134 133 133 27.1% 1.00[0.99, 1.01)
Qin 2022 52 52 53 53 10.7% 1.00 [0.96, 1.04) ==
Wang 2022 88 88 86 B6 17.7% 1.00 [0.98, 1.02) T
Zeng 2022 30 30 10 10 3.1% 1.00(0.87, 1.15)
Total (95% Cl) 508 486 100.0% 1.00 [0.99, 1.01) {
Tolal events 508 486 - : . x
Heterogeneity: Chi* = 0.00, df = 5 (P = 1.00); ¥ = 0% " b 5 %
Test 12;9MZ| effect: Z=0.00 (P(= 1.00) ) i DA 1 N2 5
Favours [experimental] Favours [control)
b Experimental Control Mean Difference Mean Difference
~Study or Subgroup _Mean __SD_Total Mean SD Total Weight IV, Random, 95% Cl I¥. Random, 95% Cl
Chen 2022 354 155 60 354 95 60 204% 0.00 [-4.60, 4.60] e
Li 2022 66 30 144 66 24 145 198% 0.00 [-6.27, 6.27}
Luo 2022 0 0 0 0 0 0 Not estimable
Qin 2022 6102 349 52 7279 441 53 21.1% -11.77 [-13.29, -10.25} = 3
Wang 2022 546 18 8B 48 18 86 212% 6.60 [6.07, 7.13) i
Zeng 2022 453 148 30 423 153 10 17.5% 3.00(-7.86, 13.86) -
Total (95% CI) 374 354 100.0% -0.56[-11.34, 10.22) | —

Haeterogeneity: Tau®* = 142,61; Chi* = 505.25, df = 4 (P < 0,00001); I* = 99%
Test for overall effect Z=0.10 (P = 0.92)

Control

c Experimental
M4 65 60 324%

Mean Difference

33.7 106 60

Chen 2022 -0.30 [-3.45, 2.85)

Qin 2022 3365 305 52 39.09 351 53 337%  -544[-6.70,-4.18]
Wang 2022 48 18 88 426 18 88 33.9% 5401487, 5.93]
Total (95% CI) 200 201 100.0% -0.10 [-8.30, 8.10]

Heterogeneity: Tau® = 51.53; Chi* = 248.51, df = 2 (P < 0.00001); I* = 93%
Teost for overall effect: Z=002 (P =0.98)

" + Il + +
+ * +

-10 -5 0 S 10
Favours [expenmental] Favours [control]

Mean Difference

+

+ I
t

-20 -10 0 10 20
Favours [expenmental] Favours [control]

d Experimental Control Mean Difference Mean Difference
~Study or Subgroup _Mean __SD Total Mean SD Total Weight V. Random, 95% Cl 1\
Chen 2022 33.7 106 60 34 65 60 324% -0.30 [-3.45, 2.85)
Qin 2022 3365 305 52 39.09 351 53 337% -544[-6.70,-4.18] -
Wang 2022 48 18 88 426 18 88 33.9% 540 (487, 593) n
Total (95% Cl) 200 201 100.0% -0.10 [-8.30, 8.10)
: = . ¥ = = e + + + + +
Heterogeneity: Tau* = 51.53; Chi* = 248.51, df = 2 (P < 0.00001); I* = 98% 20 10 0 10 20

Test for overall effect: Z =002 (P = 0.98)

Favours [expenmental] Favours [control]

Figure 3: Forest plot of efficacy after induction in ciprofol and propofol groups. a. Induction success rate. b. Time of successful induction. c.
Disappearance time of eyelash reflex. d. BIS mean.

3.2. Security 1.38], p = 0.66), and hypotension (OR 0.64, 95% CI [0.34, 1.20], p =
0.17). However, the incidence of injection pain was lower in the ciprofol
group than in the propofol group (OR 0.09, 95% CI [0.04, 0.19], p <

0.00001).

No significant difference could be found in the incidence of the following
adverse reactions with respect to ciprofol (Figure 4): hypoxia (OR 1.24,
95% CI [0.54, 2.86], p = 0.61), bradycardia (OR 0.84, 95% CI [0.52,
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Overall, a significant difference could be found in the total number and
frequency of adverse events reported in the ciprofol group compared with
those reported in the propofol group (OR 0.45, 95% CI [0.26, 0.80], p =
0.006). The bradycardia and injection pain in the ciprofol group was
significantly less than those in the propofol group. The rates of hypoxia

Experimental Control

tudy or ro Event Total Events Total Weight
1.6.1 Hypoxemia
Li 2022 4 144 7 145 49%
Luo 2022 8 134 3 133 48%
Wang 2022 2 88 1 86 3.0%
Zeng 2022 1 30 0 10 2.0%
Subtotal (95% CI) 396 374 14.7%
Total events 15 1

Heterogeneity: Tau? = 0.01; Chi*=3.02, df =3 (P =0.39); I’=1%
Test for overall effect: Z=0.51 (P = 0.61)

1.6.2 Hypotension

Chen 2022 5 60 16 60 5.3%
Li 2022 18 144 11 145 58%
Luo 2022 28 134 36 133 6.1%
Qin 2022 2 52 11 53  4.4%
Wang 2022 48 88 44 86 6.1%
Zeng 2022 14 30 7 10 4.4%
Subtotal (95% Cl) 508 487  32.0%
Total events 115 125

Heterogeneity: Tau? = 0.38; Chi? = 15.07, df =5 (P = 0.01); > = 67%
Test for overall effect: Z=1.39 (P =0.17)

1.6.3 Sinus bradycardia

Chen 2022 2 60 1 60 3.0%
Li 2022 3 144 2 145 39%
Luo 2022 8 134 9 133 54%
Qin 2022 T 52 14 53 5.4%
Wang 2022 11 88 12 86 56%
Zeng 2022 9 30 2 10  4.0%
Subtotal (95% Cl) 508 487 27.4%
Total events 40 40

Heterogeneity: Tau? = 0.00; Chi? = 3.26, df =5 (P = 0.66); 1> = 0%
Test for overall effect: Z = 0.68 (P = 0.50)

1.6.4 Injection pain

Chen 2022 10 60 35 60 57%
Li 2022 7 144 76 145 57%
Luo 2022 6 134 52 133 56%
Qin 2022 1 52 32 53 3.5%
Wang 2022 6 88 18 86 54%
Subtotal (95% CI) 478 477  25.9%
Total events 30 213

Heterogeneity: Tau? = 0.54; Chi? = 12.60, df = 4 (P = 0.01); I* = 68%
Test for overall effect: Z = 6.02 (P < 0.00001)

Total (95% CI) 1890
Total events 200 389

1825 100.0%

Heterogeneity: Tau? = 1.29; Chi* = 112.00, df = 20 (P < 0.00001); I* = 82%

Test for overall effect: Z = 2.74 (P = 0.006)

M-H, Random
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and hypotension in both groups were similar. No heterogeneity was found
in the indicators of hypoxia and bradycardia (1> 0%-40%, p > 0.1),
whereas the other indicators showed moderate heterogeneity (12 30%—
60%,p < 0.1).

Odds Ratio Odds Ratio

5% ClI M-H, Random, 95% CI

0.56 [0.16, 1.97]
2.75[0.71, 10.61] T
1.98[0.18, 22.21] —

1.07 [0.04, 28.30]
1.24 [0.54, 2.86] -

0.25[0.08, 0.74]
1.74[0.79, 3.83]
0.71 [0.40, 1.25]
0.15[0.03, 0.73]
1.15[0.63, 2.08]
0.38[0.08, 1.73]
0.64 [0.34, 1.20]

\j

2.03[0.18, 23.06]
1.52[0.25, 9.24]
0.87 [0.33, 2.34]
0.43[0.16, 1.18]
0.88[0.37, 2.12]
1.71[0.30, 9.72]
0.84 [0.52, 1.38]

i

4

0.14 [0.06, 0.33]
0.05[0.02, 0.11]
0.07 [0.03, 0.18]
0.01 [0.00, 0.10]
0.28[0.10, 0.74]
0.09 [0.04, 0.19]

——
—_—
—_—
_—

>

0.45 [0.26, 0.80]

y L !
0.002 0.1 1 10 500
Favours [experimental] Favours [control]

Test for subaroun differences: Chi? = 27.48. df = 3 (P < 0.00001). I? = 89.1%

Figure 4: Forest plot of adverse reactions after induction in ciprofol and propofol groups

4. Discussion
4.1. Efficacy of ciprofol versus propofol

This meta-analysis showed that ciprofol exerted similar effects as
propofol in terms of inducing anesthesia. No significant difference could
be found in the time of successful induction and disappearance time of
eyelash reflex. Moreover, the mean BIS in the ciprofol group was lower
than that in the propofol group. However, a large heterogeneity was
observed in all of the above datasets, and the heterogeneity may have
originated from the different assessment intervals in different studies. Li
and Zeng assessed anesthesia success in cycles of approximately 30
seconds and obtained a large standard deviation. Although Wang also
assessed the depth of anesthesia in 30 seconds, the author was able to
obtain the timepoint at which the patient lost or was about to lose
consciousness quickly by continuously observing the BIS to monitor the
patient, thus obtaining a smaller standard deviation and greater weighting.
Similarly, Qin used the disappearance of eyelash reflex and BIS < 60 as
successful induction endpoint. All the other studies regarded MOAA/S <

1 as successful induction endpoint. However, the above two studies
showed huge differences in the time of successful induction and
disappearance time of lash reflex, probably because Wang conducted
pretreatment with sedative midazolam and sufentanil before
administration, although the specific effects of combined sedation of
midazolam with propofol and ciprofol still need to be confirmed in more
trials. Meanwhile, a 100% induction success rate was achieved in both
groups, indicating that induction of anesthesia with either of the two drugs
at the beginning of the study did not require additional supplemental
sedation in achieving MOAA/S < 1. This finding is consistent with the
data from phase | trials of the drugs [18].

4.2. Safety of ciprofol and propofol

Safety-related indicators showed less heterogeneity than the efficacy
indicators, probably because the safety-related indicators were mainly
monitored by instruments, thus avoiding the influence of subjective
factors of the investigator. Certain heterogeneity was mainly caused by
the different outcome criteria developed between studies. In terms of
hypotension induction, Li and Wang set the criterion at a 30% decrease
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from baseline, whereas in other studies, it was 20% (systolic blood
pressure < 90 mm Hg or 20% decrease from baseline for > 2 min) except
where not specified. The relatively stricter criterion drew closer the
adverse effect data for both drugs. Instead, all studies in hypoxia were
defined as pulse oximetry < 90% for > 30 s, resulting in the lowest
heterogeneity of data in terms of frequency of hypoxemia. For studies
indicating very slight heterogeneity, similar data were obtained even
though no uniform measure of bradycardia was applied across studies,
suggesting that the two drugs have similar effects in causing bradycardia.
In terms of injection pain, all studies concluded that the incidence was
lower in the cyclopentanol group than in the propofol group. However,
certain heterogeneity could be found between the groups (12 = 68%). This
finding could be explained by the fact that the patients were pretreated
with sufentanil or fentanyl before the start of the operation for reducing
injection pain during induction sedation in all the studies with relatively
similar pain rates, thereby reducing the incidence of propofol injection
pain. Meanwhile, Qin showed more severe injection pain because the
patients were not pretreated preoperatively.

4.3. Strength and limitations of the study

The advantages of this meta-analysis were indicated by a comprehensive
search of published and unpublished clinical trial studies from multiple
electronic databases. However, unpublished studies could not be
included. The funnel plot showed an asymmetric distribution of effect
sizes as the number of eligible studies was less than the 10 studies
described by Egger et al. This finding could not be confirmed statistically
by Egger’s test. Only one of the included clinical trials was funded by a
pharmaceutical company, and the others were funded by research grants.
Therefore, the funding of these trials did not provide a higher bias risk.

The main limitation of this meta-analysis was the small number of
included studies. Therefore, changes in the overall induction time and
depth of induction could not be determined by subgroup analysis between
different types of operations. The patients were predominantly female,
and studies have shown that women were more sensitive than men to
anesthesia and analgesia and more likely to experience respiratory
depression and other adverse effects [19, 20]. Two clinical trials had a
high selection bias, which increased the risk of execution bias [13, 15].
Moreover, only the efficacy and safety of the two at conventional doses
were compared in the present study, with induction doses of 0.4 mg/kg
for ciprofol and 2.0 mg/kg for propofol. No relevant studies could be
found for the comparison of other doses. Studies on the different doses of
the two need to be further explored. In addition, the included studies were
conducted in China, so the population studied was homogeneous.
Cyclopofol is currently in phase Il clinical trials in the United States
(HSK3486-304). Data from other regions, such as Europe, America and
Africa, were not available.

4.4. Implications for future research

Due to the small sample size, the conclusions need further confirmation
and validation. Therefore, the scheme of ciprofol is recommended to be
applied in long-term clinical trials to determine its long-term efficacy and
safety. Further clinical trial studies are also needed to investigate the
convenience of ciprofol compared with other drugs, especially for
induction in patients undergoing various types of operation and in
ethnically diverse populations worldwide, and for safety in patients with
coexisting respiratory and cardiovascular system dysfunction.

5. Conclusions

Compared with propofol, ciprofol had similar effects in the induction of
anesthesia, with no statistically significant differences in the time to
successful induction and disappearance time of eyelash reflex. It also
performed better than propofol in BIS in response to depth of anesthesia.
The probability of hypoxia, bradycardia, or hypotension during ciprofol
induction was similar to that during propofol induction, and propofol had
a greater advantage in terms of more common injection pain. Further
large-scale and long-term studies are needed to compare the efficacy and
safety of the two schemes.
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