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Abstract: Objective To investigate the efficacy of cipepofol combined with alfentanil in catheter ablation for atrial fibrillation,
and to compare the effects of cipepofol and propofol on patients  circulatory and respiratory functions as well as adverse
reactions. Methods Seventy patients who underwent catheter ablation for atrial fibrillation at Heze Municipal Hospital from May
2022 to May 2024 were selected as the study subjects. They were divided into a cipepofol group (7= 35) and a propofol group
(n=35) using a random number table method. The cipepofol group received intravenous induction with 0.2 mg/kg cipepofol
and 3 pg/kg alfentanil, while the propofol group received intravenous induction with 1 mg/kg propofol and 3 u g/kg alfentanil.
Surgery-related indicators and the incidence of adverse reactions were compared. Mean arterial pressure (MAP) , heart rate
(HR) , saturation of peripheral oxygen (Sp0O2) , and bispectral index (BIS) values were observed at the following time points:
upon entering the operating room (T0) , at the start of surgery (T1) , at the start of radiofrequency ablation (T2) , 30 min
after radiofrequency ablation (T3) ,and atthe end of surgery (T4) .Results The additional dose of alfentanil in the cipepofol
group was lower than that in the propofol group [ (3.11+ 0.40) ug vs (3.94+0.24) g, =10.487, P<0.01] . There was no
statistically significant difference in recovery time, time to full alertness, or time to orientation recovery between the two groups
(P>0.05) . At T1 and T2, the MAP in the cipepofol group was higher than that in the propofol group (£<0.05) , while no
statistically significant difference was observed at other time points (~>0.05) . There was no statistically significant difference
in HR and SpO2 between the two groups (£>0.05) . The BIS values in both groups showed a trend of first decreasing and then
increasing. At T1, T2, and T3, the BIS values in the cipepofol group were lower than those in the propofol group, with greater
fluctuations (P< 0.05) . The incidence of injection pain [8.57% (3/35) vs57.14% (20/35) , x2=18.714, P<0.01] and intraoperative
respiratory depression [28.57% (10/35) vs54.29% (19/35) , x2=4.769, P=0.029] in the cipepofol group was lower than that
in the propofol group. Conclusion Cipepofol combined with alfentanil provides reliable sedation for catheter ablation of atrial
fibrillation, with effects similar to those of propofol. Additionally, it has less impact on circulatory and respiratory functions, along
with a lower incidence of injection pain and respiratory depression.
Keywords: Atrial fibrillation; Catheter ablation of atrial fibrillation; Cipepofol; Alfentanil; Propofol, Respiratory depression;
Sedation
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Atrial fibrillation, abbreviated as AF, is a severe
disorder of atrial electrical activity, whose main hazards
include heart failure and thromboembolic events such as
acute cerebral infarction [1]. Surveys show that the
incidence of AF in adults is approximately 3%, and it can
reach as high as 6% in the elderly over 65 years old, which
seriously affects patients' quality of life and increases the
burden on families and society [2]. In recent years, studies
have confirmed the efficacy and safety of catheter ablation
for AF, which has become a first-line treatment strategy for
the disease [3]. The main anesthesia methods for AF catheter
ablation are general anesthesia or local anesthesia combined
with sedation. Among them, general anesthesia can provide
patients with a better surgical experience, effectively reduce
intraoperative model deviation, and promote the recovery of
pulmonary vein potential after surgery [4]. However,
general anesthesia management is relatively complex and
time-consuming for preparation. Moreover, most hospitals
in China face the problem of a serious shortage of
anesthesiologists [5]. Therefore, performing AF catheter
ablation under local anesthesia combined with sedation has

become the preferred anesthesia option in most domestic
hospitals. Alfentanil is a rapid-acting opioid analgesic with
fast onset, definite analgesic effect, moderate sedative effect,
and mild inhibitory effect on the respiratory and circulatory
systems [6]. Cipepofol is a new type of short-acting v-
aminobutyric acid receptor agonist. Based on propofol, a
cyclopropyl group is introduced to form a chiral structure,
which can enhance the stereoscopic effect [7]. Cipepofol has
a sedative effect similar to propofol, but with higher safety
and more stable circulatory and respiratory functions, and it
has obvious advantages in improving injection pain [8]. At
present, cipepofol has been widely used in digestive
endoscopy, bronchoscopy and other examinations, but there
are few reports on its application in AF catheter ablation.
Based on the above background, this study aims to analyze
the application effect of cipepofol combined with alfentanil
in AF catheter ablation.

1 Materials and Methods

1.1 General Information
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This prospective study selected 70 patients who
underwent AF catheter ablation in Heze Municipal Hospital
from May 2022 to May 2024 as the research subjects
Inclusion criteria:(1) Meeting the indications for AF catheter
ablation;(2) Receiving AF catheter ablation for the first
time;(3) Aged over 18 years old;(4) American Society of
Anesthesiologists (ASA) physical status classification I -
I;(5) Ineffective after active conservative medical
treatment;(6) Patients signed the informed consent form.
Exclusion criteria:(1) Long-term use of analgesics or
psychotropic drugs;(2) Hypersensitivity to cipepofol,
propofol and other study-related drugs;(3) Complicated with
severe lung diseases, abnormal liver and kidney functions,
cardiovascular and central nervous system diseases;(4)
History of brain injury and increased intracranial pressure;(5)
History of alcohol addiction. The 70 patients were divided
into the cipepofol group (»=35) and the propofol group
(n=35) using a random number table method. There were no
statistically significant differences in general data between
the two groups (P>0.05), indicating good comparability (see
Table 1). This study was approved by the Medical Ethics
Committee of Heze Municipal Hospital (approval number:
2024-KY006).

Tab.1 Comparison of baseline data between the two groups(n=35)
Item Cipepofol  Propofol group  z%¢
group value

P value

Age (years) 58.06+4.76 58.60+4.68 0.481 0.632
Male [case(%)] 23(65.71) 19(54.29) 0.952  0.329
Body mass (kg) 63.41+6.95 64.03+6.82 0.377  0.708
Height (cm) 161.45+9.70 159.33£9.82 0912  0.365
Smoking 12(34.29) 14(40.00) 0.245  0.621
history[case(%)]
Drinking 6(17.14) 5(14.29) 0.108  0.743
history[case(%)]
ASA grade[case(%)] 0.230  0.631
I 20(57.14) 18(51.43)
I 15(42.86) 17(48.57)
Diabetes [case(%)] 4(11.43) 5(14.29) 0.128  0.721
Hypertension|case(%)]  12(34.29) 13(37.14) 0.062  0.803

1.2 Methods

All patients in both groups fasted for 6 - 8 hours before
surgery.  After entering the operating room,
electrocardiographic monitoring and electrophysiological
monitoring were connected. Routine monitoring of mean
arterial pressure (MAP), heart rate (HR), saturation of
peripheral oxygen (SpO:) and electroencephalogram was
performed, and intravenous access was established. Patients
in both groups received nasal catheter oxygen inhalation at
a flow rate of 4 L/min before surgery until full recovery of
consciousness after surgery.

1.2.1  Anesthesia Induction in the Cipepofol Group
Cipepofol 0.2 mg/kg and alfentanil 3 ng/kg were
intravenously injected. Immediately after the initial dose
administration, the Modified Observer’s Assessment of
Alertness/Sedation (MOAA/S) scale was used to evaluate
the sedation status. Surgery was performed immediately
when the score was < 1. If the MOAA/S score was > 1 at 1
min after the completion of the initial dose administration,
an additional dose of cipepofol 0.2 mg/kg was required, with

the administration time > 30 s. Subsequently, cipepofol was
continuously infused at a rate of 1 mg/(kg-h) until the end of
the surgery. If the MOAA/S score was still > 1 after the first
additional dose of cipepofol, propofol was used for rescue
induction.

1.2.2  Anesthesia Induction in the Propofol Group

Propofol 1 mg/kg and alfentanil 3 pg/kg were
intravenously injected. The anesthesia status of patients was
evaluated according to the MOAA/S scale, and surgery was
performed immediately when the score was < 1. If the
MOAA/S score was > 1 at 1 min after the completion of the
initial dose administration, an additional dose of propofol 1
mg/kg was required, with the administration time > 30 s.
Subsequently, propofol was continuously infused at a rate of
4 mg/(kg-h) until the end of the surgery.

1.2.3  Anesthesia Maintenance

During the operation, patients in both groups received
continuous intravenous infusion of alfentanil at a rate of 0.5
pg/(kg-min). If patients had body movement, alfentanil 3
ng/kg was intravenously injected. When the dose of
alfentanil exceeded the maximum administration dose but
the analgesic effect was still unsatisfactory, the anesthesia
method was changed to tracheal intubation general
anesthesia. If patients had respiratory depression, jaw thrust
intervention was given. If there was no obvious relief, mask
positive pressure oxygenation was performed, and
mechanical ventilation was applied if necessary. If the
intraoperative systolic blood pressure decreased to 20%
below the baseline value or < 80 mmHg, ephedrine 3 - 6 mg
was intravenously injected.

1.3 Evaluation Indicators

The following indicators were recoded. (1) The
additional dose of alfentanil, awakening time, full recovery
time and orientation recovery time in both groups.(2) The
MAP, HR and SpO: at the time of entering the operating
room (T0), the start of surgery (Tl), the start of
radiofrequency ablation (T2), 30 min after radiofrequency
ablation (T3) and the end of surgery (T4) in both groups.(3)
The bispectral index (BIS) values at TO, T1, T2, T3 and T4
in both groups.(4) The occurrence of adverse reactions such
as intravenous injection pain, respiratory depression and
bradycardia in both groups.

1.4 Statistical Methods

Data analysis was performed using SPSS 25.0 software.
Count data were expressed as cases (%), and the chi-square
test was used for inter-group comparison. Measurement data
conforming to the normal distribution were expressed as xs,
and the independent samples #-test was used for inter-group
comparison. Repeated measurement data were analyzed by
repeated measures analysis of variance, and the LSD-# test
was used for pairwise comparison. A P < 0.05 was
considered statistically significant.
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2 Results

2.1 Comparison of Surgical Indicators between the
Two Groups

The additional dose of alfentanil in the cipepofol group
was significantly lower than that in the propofol group
(P<0.05). There were no statistically significant differences in
awakening time, full recovery time and orientation recovery
time between the two groups (P>0.05) (see Table 2).

Tab.2 Comparison of surgical indicators between the two groups

(n=35, x+s)
Group Additional Dose Awakening Full Recovery  Orientation
of Alfentanil  Time (min) Time (min) Recovery Time
(ng) (min)
Cipepofol 3.11£0.40 7.51+1.54 9.89+3.14 11.00£2.04
group
Propofol 3.94+0.24 7.65+1.63 10.60+3.14 10.95+1.96
group
t value 10.487 0.369 0.946 0.105
P value <0.001 0.713 0.348 0.917

2.2 Comparison of MAP, HR, SpO: and BIS at
Different Time Points between the Two Groups

For MAP comparison between the two groups, there

were statistically significant differences in inter-group, time
and interaction effects (P<0.05). For HR and SpO: compar-
ison, there were no statistically significant differences in in-
ter-group, time and interaction effects (P>0.05). At T1 and
T2, MAP in the cipepofol group was higher than that in the
propofol group (P<0.05). At TO, T3 and T4, there were no
statistically significant differences between the two groups
(P>0.05). The BIS values of both groups showed a trend of
first decreasing and then increasing, with statistically
significant differences in inter-group, time and interaction
effects (P<0.01). At T1, T2 and T3, the BIS values in the
cipepofol group were lower than those in the propofol group
(P<0.05), and the fluctuation range was larger than that in
the propofol group (see Table 3).

2.3 Comparison of Adverse Reactions between the Two
Groups

The incidence rates of intravenous injection pain and
intraoperative respiratory depression in the cipepofol group
were lower than those in the propofol group (P<0.05). There
were no statistically significant differences in the incidence
rates of hypotension, postoperative nausea and vomiting,
intraoperative body movement, bradycardia and hypoxemia
between the two groups (P>0.05) (see Table 4).

Tab.3 Comparison of MAP, HR, SpO2, and BIS between the two groups at different time points ~ (7=35, X+s)

Time MAP(mmHg) HR(beats/min) Sp02(%) BIS
Cipepofol group Propofol group Cipepofol group Propofol group Cipepofol group Propofol group Cipepofol group Propofol group

TO 97.94+5.58 98.03+5.25 82.40+4.81 82.11+4.60 97.90+0.90 98.00+0.94 95.09+2.39 95.83+1.69
T1 92.1745.25° 86.06+5.95 77.40+4.82 76.51+4.75 96.23+1.85 96.20+1.98 43.14+4.292 50.49+4.58
T2 88.06+4.66° 83.00+4.52 74.40+4.99 73.94+5.20 95.71+1.81 95.40+1.96 39.17+4.26° 44.69+4.60
T3 95.34+6.84 96.51+6.81 80.37+5.59 79.3745.59 97.03+1.18 97.20+1.26 52.00+7.322 57.09+7.45
T4 98.00+5.58 98.03+5.43 81.34+6.11 80.34+6.51 97.71+1.07 97.86+0.97 66.54+8.31 68.83+7.19
Time Effect F=72.156,P<0.001 F=2.186,P=0.289 F=2.379,P=0.266 F=46.860,P<0.001
Group Effect F=6.264,P<0.001 F=0.069,P=0.991 F=0.330,P=0.807 F=1023.879,P<0.001

Interaction Effect F=10.152,P=0.002

F=1.565,P=0.215

£=0.012,P=0.912 £=3.900,P=0.011

Note: Compared with the propofol group at the same time point, *P<0.05.

Tab.4 Comparison of the incidence of adverse reactionsbetween the two groups [ =35, case (%) ]

Adverse Reaction Cipepofol group Propofol group 22 value P value
Intravenous injection pain 3 (8.57) 20 (57.14) 18.714 <0.001
Hypotension 12 (3429 11 (31.43) 0.065 0.799
Intraoperative respiratory depression 10 (28.57) 19 (54.29) 4.769 0.029
Postoperative nausea and vomiting 1 (2.86) 2 (5.71) 0.348 0.555
Intraoperative body movement 10 (28.57) 13 (37.14) 0.583 0.446
Bradycardia 7 (17.14) 4 (11.43) 0.971 0.324
Hypoxemia 4 (11.43) 10 (28.57) 3.214 0.073

3 Discussion

AF catheter ablation is a minimally invasive procedure
for patients. However, repeated energy release by the
catheter during ablation can induce a burning sensation in
the myocardium, which is likely to cause anxiety and body
movement in patients. These reactions may lead to disorders
of the electroanatomic mapping system and displacement of
the radiofrequency catheter, thereby increasing surgical
risks [9]. Therefore, appropriate sedative anesthetics should
be selected during AF catheter ablation to ensure surgical
efficacy and reduce the incidence of complications.
Alfentanil is a novel opioid analgesic, which has been
recommended as an optional agent in sedation and
anesthesia protocols by domestic and international expert

consensus for bronchoscopy. It exerts favorable efficacy
when combined with intravenous anesthetics [10].
Compared with other anesthetics, propofol has the
advantages of rapid onset and short half-life. It can take
effect within 30 seconds after the first injection, reach peak
concentration at 2 minutes, with an initial distribution half-
life of 2—4 minutes and an elimination half-life of 30-60
minutes. Stable plasma concentration can be maintained
through continuous infusion [11-12]. Nevertheless, studies
have confirmed that propofol can induce respiratory and
circulatory depression, which is more pronounced especially
in elderly patients [13].

Structurally similar to propofol, cipepofol is the first
domestically synthesized intravenous anesthetic in China.
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Compared with propofol, it has higher lipid solubility and
potency, which is approximately 5 times that of propofol
[14]. In recent years, numerous studies have explored the
pharmacodynamic and pharmacokinetic characteristics of
cipepofol, confirming its favorable efficacy and safety [15].
The present study found that at T1, the MAP in the cipepofol
group was significantly higher than that in the propofol
group, while no statistically significant differences were
observed in MAP, HR, and SpO: between the two groups at
other time points. These results indicate that cipepofol has a
similar effect to propofol in maintaining hemodynamic
stability. In addition, this study showed that the BIS values
of both groups exhibited a trend of first decreasing and then
increasing during surgery, and the fluctuation amplitude of
BIS in the cipepofol group was significantly higher than that
in the propofol group. The underlying reason may be that
although no significant differences in MAP, HR, and SpO-
were observed between cipepofol and propofol during
anesthesia induction, the higher potency of cipepofol
combined with alfentanil may significantly enhance the
inhibitory effect on cerebral blood flow, or this phenomenon
may be related to the dose-effect relationship, which
requires further precise dose observation trials for
verification.

This study also demonstrated that cipepofol could
significantly reduce the dosage of alfentanil during AF
catheter ablation compared with propofol. The reason for
this may be that BIS monitoring during AF catheter ablation
can effectively control the depth of anesthesia in patients,
prevent excessive or insufficient anesthesia, reduce the risk
of complications, and ensure medication safety. Both
cipepofol and propofol are novel short-acting y-
aminobutyric acid receptor agonists with similar chemical
structures and pharmacokinetic characteristics, resulting in
no significant differences in awakening time, full recovery
time, and orientation recovery time between the two groups.
This finding is basically consistent with the research results
of Zeng et al [16].

Moreover, the present study revealed that the incidence
rates of intravenous injection pain, intraoperative respiratory
depression, and hypoxemia in the cipepofol group were
lower than those in the propofol group, suggesting that
cipepofol has a lower risk of intravenous injection pain,
intraoperative respiratory depression, and hypoxemia
compared with propofol. Cipepofol has high lipid solubility,
and the concentration of free molecules in its emulsion is
significantly lower than that of propofol, which can
effectively reduce the stimulation of vascular endothelial
cells by the drug, thereby decreasing the incidence of
injection pain. In comparison with propofol, cipepofol has
significantly higher affinity for y-aminobutyric acid
receptors and sedative potency; thus, at the same depth of
anesthesia, its plasma drug concentration is significantly
lower, leading to less impact on the circulatory and
respiratory systems of patients, and lower incidence rates of
respiratory depression and hypoxemia [17]. A phase I
clinical trial in China showed that cipepofol has a rapid
and stable onset of action and quick awakening. During the
induction period of anesthesia, patients maintain stable
hemodynamics, and the impacts on the circulatory and

respiratory systems as well as the incidence of injection pain
are all lower than those of propofol [18].

In conclusion, cipepofol combined with alfentanil
exerts a definite sedative effect in AF catheter ablation,
which is similar to that of propofol. Meanwhile, this
combination regimen has less impact on circulation and
respiration, and a lower incidence of intravenous injection
pain and hypoxemia.
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Abstract: Objective To investigate the efficacy of cipepofol combined with alfentanil in catheter ablation for atrial
fibrillation, and to compare the effects of cipepofol and propofol on patients’ circulatory and respiratory functions as well
as adverse reactions. Methods Seventy patients who underwent catheter ablation for atrial fibrillation at Heze Municipal
Hospital from May 2022 to May 2024 were selected as the study subjects. They were divided into a cipepofol group (n=
35) and a propofol group (n=35) using a random number table method. The cipepofol group received intravenous
induction with 0.2 mg/kg cipepofol and 3 pg/kg alfentanil, while the propofol group received intravenous induction with
1 mg/kg propofol and 3 pg/kg alfentanil. Surgery-related indicators and the incidence of adverse reactions were
compared. Mean arterial pressure (MAP), heart rate (HR), saturation of peripheral oxygen (Sp0.), and bispectral index

(BIS) values were observed at the following time points: upon entering the operating room (T,) , at the start of surgery
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(T,), at the start of radiofrequency ablation (T.), 30 min after radiofrequency ablation (T;), and at the end of surgery
(T,). Results The additional dose of alfentanil in the cipepofol group was lower than that in the propofol group[ (3.11+
0.40) pg vs (3.94+0.24) pg, 1=10.487, P<0.01]. There was no statistically significant difference in recovery time, time
to full alertness, or time to orientation recovery between the two groups (P>0.05). At T, and T,, the MAP in the
cipepofol group was higher than that in the propofol group (P<0.05) , while no statistically significant difference was
observed at other time points (P>0.05). There was no statistically significant difference in HR and SpO, between the
two groups (P>0.05). The BIS values in both groups showed a trend of first decreasing and then increasing. At T, T,
and Ts, the BIS values in the cipepofol group were lower than those in the propofol group, with greater fluctuations (P<
0.05). The incidence of injection pain [8.57%(3/35) vs 57.14%(20/35), ¥=18.714, P<0.01] and intraoperative respiratory
depression [28.57%(10/35) vs 54.29%(19/35) , x’=4.769, P=0.029] in the cipepofol group was lower than that in the
propofol group. Conclusion Cipepofol combined with alfentanil provides reliable sedation for catheter ablation of atrial
fibrillation, with effects similar to those of propofol. Additionally, it has less impact on circulatory and respiratory
functions, along with a lower incidence of injection pain and respiratory depression.

Keywords: Atrial fibrillation; Radiofrequency catheter ablation; Cipepofol; Alfentanil; Propofol; Respiratory

depression; Sedation
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Tab.1 Comparison of baseline data between two groups

(n=35)
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B (em, xs) 161.45+9.70 159.33+9.82  0.912 0.365
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Tab.2 Comparison of surgical indicators between two groups
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R4 PIHARNEAERXTLE [2=35, 61(%) ]
Tab.4 Comparison of the incidence of adverse reactions

between two groups [n=35, case(%) ]
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