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Purpose: A new Chinese-developed intravenous anesthetic called ciprofol enhances propofol’s effectiveness against GABAA 
receptors by adding cyclopropyl. This study aims to determine the optimal dosage of ciprofol for inducing general anesthesia in 
adult patients of different ages and its correlation with Narcotrend index (NTI).
Patients and Methods: 105 patients were stratified into three age groups: 18–40 (Group A), 41–65 (Group B), and 66–85 (Group C) 
years. Initial doses of 0.4 mg/kg (Groups A and B) and 0.3 mg/kg (Group C) ciprofol tosilate were administered, adjusted by 0.05 mg/kg 
based on sedation efficacy. The Modified Observer’s Assessment of Alertness/Sedation (MOAA/S) scale and Dixon up-and-down method 
were used to calculate ED50, ED95, and NTI50.
Results: Effective dosages were: youth (ED50=0.526 mg/kg, ED95=0.610 mg/kg), middle-aged (ED50=0.366 mg/kg, 
ED95=0.450 mg/kg), and elderly (ED50=0.324 mg/kg, ED95=0.408 mg/kg). NTI50 were 38.068 (33.496–44.188), 44.963 
(39.311–52.270), and 47.214 (39.792–57.420) for the three groups, respectively.
Conclusion: Ciprofol is safe and effective for anesthesia induction across age groups, with lower doses required for elderly patients. 
NTI reduction was dose-dependent and slower in elderly patients.
Keywords: ciprofol, anesthesia induction, optimal dose, adult, sequential allocation

Introduction
Propofol, a classic intravenous anesthetic, is associated with limitations such as injection pain and cardiorespiratory depression.1–4 

Ciprofol, a novel GABAA receptor agonist developed in China, exhibits higher receptor affinity and reduced adverse effects.5–8 

Some studies have shown that the effective drug dose decreases with age, with elderly patients requiring a lower ED50 of 
cyclopofol compared to younger and middle-aged patients. Our study examines the dose–response relationship and NTI 
correlation in adults aged 18–85, categorizing participants by age to determine the precise dose range for each group.

Materials and Methods
Study Design
This study is a single-center, prospective, non-randomized clinical cohort investigation into the dose–response relationship of 
a specific drug. Approval for the study was granted by the Ethics Committee of Zhongshan Boai Hospital on May 23, 2023 
(Ethics Committee No. ky-2023-015-05). The research study (ChiCTR2300072307, registered on 09/06/2023) has been 
registered in the Chinese Clinical Trial Registration Center (https://www.chictr.org.cn/bin/project/edit?pid=198928, and the 
public title of the study: The effective dose and NTI50 of ciprofol for general anesthesia induction in adult patients of different 
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ages were determined by sequential method). The initial participant was enrolled in the trial on July 22, 2023, while the final 
participant was enrolled on April 28, 2024.

Inclusion and Exclusion Criteria
The study adhered to the principles outlined in the Helsinki Declaration. Prior to their participation, all individuals 
provided written informed consent. 105 inpatients scheduled for laparoscopic abdominal surgery under general anesthe-
sia, categorized into age-specific cohorts: young (18–40 years old), middle-aged (41–65 years old), and elderly (66–85 
years old), with 35 participants in each group. Participants were also required to have a BMI between 18.5 and 24.9 kg/ 
m2, be categorized as ASA class I or II, and demonstrate normal head and neck mobility with a Mallampati classification 
of I or II. The exclusion criteria for participation in this trial encompass patients who refuse or are considered 
inappropriate for inclusion, those necessitating immediate surgical intervention, individuals with depleted blood volume 
and shock, a past history of general anesthesia or recent use of other sedative medications, allergies to ciprofol, non- 
depolarizing muscle relaxants, and opioids, as well as severe medical conditions such as myasthenia gravis, schizo-
phrenia, severe depression affecting the neuromuscular junction, cardiovascular disorders, significant impairment of 
essential organs, severe anemia, coagulation abnormalities, and difficulty in airway management.

Anesthesia Procedure and Statistical Analysis
All participants are mandated to observe a fasting period of 6 hours, refrain from consuming liquids for 2 hours, and abstain 
from atropine usage prior to the surgical procedure. Upon entry into the operating room, standard monitoring protocols will 
encompass electrocardiogram (ECG), heart rate (HR), pulse oximetry (SpO2), and mean arterial pressure (MAP). An 
intravenous line will be inserted to deliver a continuous infusion of Ringer’s solution at a rate of 6–10 mL/kg/h. 
Standardized Narcotrend monitoring will be initiated to evaluate the depth of anesthesia. Subsequent to the administration 
of 3 mL/kg of preload fluid to all patients, anesthesia induction will be administered in a sequential trial fashion, with the target 
dose of ciprofol being provided. The medication is delivered intravenously within a one-minute timeframe, during which the 
Modified Observer’s Assessment of Alertness/Sedation (MOAA/S) is assessed for a total of five minutes. Upon reaching 
a MOAA/S score of 0, sufentanil at a dosage of 0.35 μg/kg and rocuronium at a dosage of 0.15 mg/kg are administered 
intravenously. Subsequently, manual assisted ventilation is commenced for a period of three minutes, followed by endo-
tracheal intubation guided by a video laryngoscope. The maintenance of Narcotrend levels D1 to D2 during the procedure 
involves adjusting anesthesia using ciprofol at a dosage range of 0.4 to 2.4 mg/kg/h and Remifentanil at a dosage range of 0.1 
to 0.3 μg/kg/min, according to the depth of anesthesia. Volume-controlled ventilation (VCV) is employed throughout the 
surgery to ensure PETCO2 remains within the range of 35 to 45 mmHg. Additionally, the dosage of ciprofol is halved ten 
minutes prior to the conclusion of the surgery. After the closure of the skin, the cessation of both ciprofol and Remifentanil 
occurs, and intravenous administration of sufentanil at a dosage of 0.1 μg/kg is initiated. Subsequently, patients will be 
extubated in the operating room and undergo a 30-minute observation period in the post-anesthesia care unit (PACU).

Each patient cohort will receive the specified dose of ciprofol via an intravenous infusion pump over a 30-second period 
during the induction phase. The level of consciousness, as measured by the Modified Observer’s Assessment of Alertness/ 
Sedation (MOAA/S) score, will be assessed at 5-second intervals, with a total observation duration of 3 minutes.

In accordance with established sedation protocols and the MOAA/S scale, the dosages of ciprofol administered to 
successive patients will be adjusted through a sequential trial approach. The initial induction dose for the first patient will 
be 0.4 mg/kg (0.3 mg/kg for elderly patients), with subsequent doses increasing by increments of 0.05 mg/kg. A favorable 
sedation outcome, as evidenced by a MOAA/S score of 0 during induction, will be deemed a positive response (+) and will 
lead to a reduction of one dose increment for the following patient. If the MOAA/S score remains at 1 or above during 
induction, signifying sedation failure, it is categorized as a negative response (-), prompting an increase in the subsequent 
patient’s ciprofol induction dose by one dose gradient. This iterative process continues until at least 7 transitions have taken 
place. Probability regression analysis will be utilized to ascertain the optimal induction dose of ciprofol. Interventions during 
the examination: In cases where the Modified Observer’s Assessment of Alertness/Sedation (MOAA/S) score remains at or 
above 1, sedation failure is acknowledged, prompting the immediate administration of an additional half-dose with an 
extended administration time of 10 seconds. Should sedation continue to be inadequate, a second half-dose is administered 
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one minute later. If sedation remains insufficient, propofol is administered at a dosage of 0.5–1mg/kg as a remedial measure 
until the MOAA/S score reaches 0. In cases of bradycardia, it is recommended to administer intravenous atropine at a dosage 
of 0.01 mg/kg, while for hypotension, intravenous ephedrine at a dosage of 0.1 mg/kg is advised, with the possibility of 
repeating as necessary.

This study, which is not randomized, is a clinical cohort study focusing on drug dose-response in different age groups, 
with strict adherence to double-blinding principles. The individuals tasked with preparing the standard solution of 
ciprofol and conducting sedation assessments using MOAA/S scoring are kept unaware of the study protocol. The 
sedation assessment findings are then communicated accurately to the Pharmacist, who proceeds to provide the 
anesthesiologist with the next patient’s designated medication for anesthesia administration in adherence to established 
guidelines.

Observation Parameters
Primary Observation Parameters
Primary observation indicators include the MOAA/S score and the determination of sedation response. A MOAA/S score 
of ≥1 signifies sedation failure, while a score of 0 indicates sedation success.

Secondary Observation Parameters
1. Narcotrend Values: Collect the Narcotrend values of the patient at 1 minute prior to anesthesia (T1), 30 seconds (T2), 
1 minute (T3), 2 minutes (T4), 3 minutes (T5), and post-administration of ciprofol. Additionally, document the minimum 
Narcotrend value observed when the patient’s MOAA/S score reaches 0, along with the corresponding dose of ciprofol 
administered for induction.
2. MAP, HR, and SpO2 Values: The values of mean arterial pressure (MAP), heart rate (HR), and oxygen saturation 
(SPO2) were recorded at each time point (T1, T2, T3, T4, and T5).
3. Pain Assessment Scores.
4. Adverse Reactions in Perioperative Patients: Adverse reactions experienced by perioperative patients, such as 
hypotension, bradycardia, tachycardia, respiratory depression, nausea, vomiting, chills, delayed recovery, and delirium, 
were documented.
5. Statistical methods: Data analysis was performed using SPSS 26.0 software. Normally distributed continuous variables 
are expressed as mean ± standard deviation (±s). Categorical variables were analyzed with the chi-square test. Repeated 
Measures ANOVA and one-way ANOVA were employed for comparisons. When homogeneity of variance was met, 
pairwise group comparisons used the Least Significant Difference (LSD) method; when violated, the Games-Howell test 
was applied. Intergroup gender differences were assessed via chi-square test. A two-tailed P < 0.05 was considered 
statistically significant.

Identification of ED50 and ED95
The Dixon trial comprises groups of 20–40 patients each, with a 10% dropout rate factored in. A sample size of 35 
patients per group was ultimately selected, yielding an initial total of 105 patients. The effective dose (ED) of ciprofol 
induction is established through the Dixon up-and-down method, with dose–response data analyzed via Probit regression. 
Data is presented as mean and 95% confidence interval [mean (1.96SD), 95% CI], with dose values as x–values and 
response percentage as Y. Regression coefficients are calculated using regression analysis to estimate the effective dose 
value on the linear Probit regression plot, thereby creating a dose–response curve for ciprofol. The sequential formula 
and probit regression model were used to calculate ED50, and ED95 was determined using the probit regression model.

Determination of NTI50
The NTI50 was defined as the NTI corresponding to the point at which 50% of patients achieved sleep. The lowest NTI 
obtained during the experiment was recorded and used as a reference point for determining NTI50 through a geometric 
progression analysis within each group. NTI50 could be determined by substituting the geometric progression data into 
the sequential formula and probit regression model. The NTI was recorded even when the MOAA/S score was 0, 
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indicating the patient was asleep. Pearson’s linear correlations were used to examine the relationship between the total 
dose of remimazolam tosilate and the decrease in NTI. The sequential formula and probit regression model were used to 
calculate NTI50.

Results
Patient Characteristics
The timeline is presented in Figure 1. Out of 105 elderly patients assessed, 10 were excluded and 22 were not enrolled, 
leaving 73 patients in the trial. Demographics and baseline parameters are summarized in Table 1.

Figure 1 The timeline of the study. 
Abbreviations: Y, youth; M, middle-age; E, elderly.
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Hemodynamic Changes
Ciprofol administration induced changes in MAP, HR, SpO2, and NTI across all three age groups (Figure 2). Mean 
arterial pressure (MAP) decreased post-administration (P<0.05), with elderly patients showing higher baseline MAP 

Table 1 The Characteristic Data

Variables Group Young  
(n=25)

Group Middle-age  
(n=28)

Group Elderly  
(n=20)

P-value

Age (year) 29.12 ± 5.79* 51.86 ± 6.18# 69.65 ± 5.33#* 0.000

Male/female 7/18 13/15 10/10 0.252

Weight (kg) 59.52 ± 9.84 61.96 ± 7.45 62.95 ± 9.18 0.396

Height (cm) 164.36 ± 7.46 163.79 ± 7.76 165.80 ± 6.78 0.644

BMI (kg/m2) 21.91 ± 2.12 22.94 ± 1.66 22.67 ± 1.85 0.130

Onset Time (s) 28.09±12.61 36.07±13.14 41.10±14.39# 0.093

Operative duration (min) 57.40±15.62 57.86±13.15 59.50±15.47 0.885

Notes: Statistical analyses: Gender analyzed by chi-square; other variables by ANOVA. Significance markers: #P<0.05 vs young; 
*P<0.05 vs middle-aged.

Figure 2 Alterations in mean arterial pressure, heart rate, arterial oxygen saturation, and Narcotrend Index from T1 to T5. 
Notes: Statistical analysis: rmANOVA assessed time-dependent changes across age groups. MAP, HR, NTI showed significant age-group differences (all P<0.001); SpO2 was 
non-significant (P>0.05). Within-group temporal changes marked with letters (A–D); between-group comparisons at each timepoint used one-way ANOVA (#P<0.05 vs 
young; *P<0.05 vs middle-aged). Timepoints: T1 (baseline), T2 (30s), T3 (1min), T4 (2min), T5 (3min) post-administration.
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(Table 2). Heart rate (HR) transiently increased in all groups (P<0.05). Young patients exhibited higher HR than other 
groups both pre- and post-administration (P < 0.05), while SpO2 showed no intergroup differences (P > 0.5). Adverse 
events included hypotension (1 youth, 2 middle-aged, 2 elderly), coughing (1 middle-aged, 1 elderly), and no allergic 
reactions or other complications.

Narcotrend Index Changes
NTI reduction was dose-dependent, with slower declines in elderly patients (Figure 2). Post-administration NTI 
decreased significantly from baseline in all groups (P < 0.05). While both middle-aged and elderly groups had lower 
NTI than the young group (P < 0.05), their intergroup difference was not significant.

Effective Doses
A 95% confidence interval was established for the effective dose (ED) values of ciprofol induction using the probit 
method. Youth: ED50=0.526 mg/kg (95% CI 0.494–0.561), ED95=0.610 mg/kg (95% CI 0.571–0.703). Middle-aged: 
ED50=0.366 mg/kg (95% CI 0.337–0.396), ED95=0.450 mg/kg (95% CI 0.414–0.537). Elderly: ED50=0.324 mg/kg 
(95% CI 0.290–0.359), ED95=0.408 mg/kg (95% CI 0.370–0.498). The Dixon up-and-down plots for each group are 
shown in Figures 3–5. The dose–effect response curve of ciprofol induction in each group is shown in Figure 6.

Figure 3 Dixon up-and-down plots for the youth group.

Table 2 The Vital Signs and NTI Before and After Administration ðx� sÞ

Variables Group Young 
(n=25)

Group Middle-age 
(n=28)

Group Elderly 
(n=20)

P-value

MAP Base MAP 89.32±7.92 93.25± 15.41 98.95 ± 14.45 0.054

Average MAP 72.41±7.46 74.74±10.15 81.85±11.75 0.006

Δ MAP 16.91± 8.19 18.51± 10.67 17.10± 7.16 0.782
HR Base HR 74.60± 9.39 68.86± 10.16 67.70± 10.55 0.045

Average HR 73.50±6.54 69.41± 8.59 68.79± 9.98 0.098

Δ HR 1.1±7.45 −0.55±6.74 −1.09±7.21 0.550
SPO2 Base SPO2 99.32± 0.80 99.43± 0.69 99.30 ± 0.73 0.803

Average SPO2 99.33±0.93 99.26± 0.83 99.04± 1.09 0.568
Δ SPO2 −0.01± 0.68 0.16± 0.64 0.26± 1.29 0.566

NTI Base NTI 98.76±0.44 98.18±1.49 97.80±1.44 0.033

Average NTI 45.24± 8.15 52.22 ± 9.15 55.01 ± 10.74 0.002
Δ NTI 53.52± 8.15* 45.96 ± 9.62 42.79±10.61# 0.001

Notes: Group differences were analyzed via ANOVA. Definitions: Base (MAP, HR, SpO2, NTI) = pre-drug baseline 
values; Average = mean values within 3 min post-administration; Δ = difference between Base and Average. Statistical 
markers: #P<0.05 vs young group; *P<0.05 vs middle-aged group.
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NTI50
In the study of the correlation between remimazolam tosilate induction and NTI, with NTI50 of 38.068 (33.496–44.188), 
44.963 (39.311–52.270), and 47.214 (39.792–57.420) observed in the youth, middle-aged, and elderly age cohorts, 
respectively.

Figure 4 Dixon up-and-down plots for the middle age group.

Figure 5 Dixon up-and-down plots for the elderly group.

Figure 6 Dose–Effect response curve of ciprofol induction in each group.
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Discussion
Ciprofol, the first autonomously developed Class 1 intravenous anesthetic in China, belongs to the GABAA receptor 
agonist class along with propofol. By introducing a cyclopropyl group into the propofol structure, ciprofol acquires a chiral 
configuration that enhances its stereo effects. Its binding affinity to the GABAA receptor exceeds that of propofol by 
a factor of approximately 4 to 5.6,8 Qin et al (year) conducted a study utilizing mice to determine the median effective dose 
(ED50) of ciprofol as 1.5mg/kg, the median lethal dose (LD50) as 9.9mg/kg, and the therapeutic index (TI) as 6.6, 
indicating a wider safety margin compared to propofol. Furthermore, a clinical controlled trial evaluating ciprofol and 
propofol for gastrointestinal endoscopy revealed that the sedative/anesthetic effect achieved with 0.4–0.5mg/kg of ciprofol 
is comparable to 1.5–2.0mg/kg of propofol. Moreover, research has demonstrated a reduction in the occurrence of injection 
pain, hypotension, respiratory depression, and myoclonus with ciprofol, resulting in improved stability of vital signs.9–12 

These results bolster the claim that ciprofol is a secure, efficient, and minimally harmful intravenous anesthetic. 
Nonetheless, existing studies do not provide sufficient data on the most effective dosage of ciprofol for inducing general 
anesthesia in different age demographics, especially in the elderly population. Due to the age-related decline in organ 
function in elderly individuals, changes in the distribution and metabolism of anesthetic drugs are observed.13 As a result, 
there is a need for further investigation into the assessment and selection of medication dosages and safety profiles. Thus, 
this study aims to investigate the optimal dosage of ciprofol for general anesthesia in different age groups.

In our study, we determined the effective dosages of ciprofol for anesthesia induction in patients belonging to 
different age cohorts. Specifically, we determined the ED50 values for the youth, middle-aged, and elderly groups to be 
0.526 mg/kg (95% CI 0.494–0.561 mg/kg), 0.366 mg/kg (95% CI 0.337–0.396 mg/kg), and 0.324 mg/kg (95% CI 
0.290–0.359 mg/kg), respectively. Furthermore, we calculated the corresponding ED95 values for these groups as 
0.610 mg/kg (95% CI 0.571–0.703 mg/kg), 0.450 mg/kg (95% CI 0.414–0.537 mg/kg), and 0.408 mg/kg (95% CI 
0.370–0.498 mg/kg), respectively. During the statistical analysis of data, a 95% confidence interval was calculated for the 
effective dosage (ED) values. The results indicate that ciprofol may be safely and effectively used for anesthesia 
induction in adult patients of different age groups, with the effective dosage for anesthesia induction decreasing with 
increasing age. Li et al14 documented that a dosage of 0.3mg/kg ciprofol can be efficaciously employed for intravenous 
general anesthesia in elderly patients aged 65 to 73, albeit with a marginally elevated occurrence of adverse reactions 
compared to the non-elderly cohort. However, our study found that the optimal dosage (ED95) of ciprofol for intravenous 
anesthesia induction in elderly patients is 0.408 mg/kg, slightly higher than the recommended dosage. This dosage is 
lower than the optimal dosage for younger patients (0.610 mg/kg). Notably, the vital signs of elderly patients in our study 
remained stable and comparable to those of younger and middle-aged patients.

The results of our study demonstrate a statistically significant difference in baseline blood pressure among the three 
patient groups (P < 0.05), with mean arterial pressure (MAP) exhibiting a positive association with aging and decreased 
vascular elasticity resulting in elevated blood pressure. Across all age groups, there was a reduction in mean arterial 
pressure levels following the intravenous injection of ciprofol within a 30-second timeframe (T2), potentially due to the 
vasodilatory effects of ciprofol.15 However, the decrease in blood pressure within each group was limited to 20%, and there 
was no statistically significant difference in ΔMAP between the groups, suggesting a state of hemodynamic stability. These 
findings suggest that the impact of ciprofol on blood pressure at this effective dosage may not vary significantly across 
different age groups. A study conducted by Wang et al revealed that the administration of ciprofol (0.4mg/kg) during 
anesthesia induction led to a notable reduction in cardiovascular adverse events and a decrease in variability in blood 
pressure and heart rate compared to propofol (2.0mg/kg).6 Nevertheless, further extensive research is necessary to ascertain 
the superiority of ciprofol over propofol in ensuring hemodynamic stability, particularly in elderly patients.

Compared to the youth cohort, the middle-aged and elderly cohorts exhibited a statistically significant decrease in 
baseline heart rate (HR) (P < 0.05), which was attributed to the age-related reduction in sympathetic nervous system 
excitability leading to bradycardia.16 Further analysis of HR levels within each cohort revealed a transient rise in HR 
after the administration of ciprofol for 30 seconds (T2), with this increase observed across all age groups (P < 0.05). The 
transient increase in blood pressure observed after the administration of ciprofol is thought to be associated with 
compensatory mechanisms involving circulatory inhibition and heightened sympathetic nervous system activity follow-
ing the induction of hypotension. This temporary elevation is subsequently followed by a return to baseline blood 
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pressure levels within one minute post-administration. Analysis of the changes in ΔSpO2 among the three patient groups 
during the study did not show any statistically significant differences, and there were no occurrences of hypoxemia 
reported among the participants throughout the trial. These findings are consistent with previous research suggesting that 
ciprofol exhibits reduced levels of respiratory depression compared to propofol.17 However, it is conceivable that the 
utilization of oxygen masks during the anesthesia induction may have impacted these results.

Analysis of the changes in NTI indicated that the initial NTI(T1) in the elderly group was significantly lower 
compared to the younger and middle-aged groups (Figure 2, P < 0.05). Following administration at 30 seconds (T2), 
there was a significant decrease in NTI across all groups (P < 0.05), reaching their lowest levels at 1 minute post- 
administration (T3). Subsequently, NTI exhibited a gradual increase after 3 minutes post-administration, indicating 
a potential correlation between ciprofol sedation depth and NTI levels. Upon comparing groups at the same time point, it 
was observed that the magnitude of NTI reduction following administration was significantly greater in the youth group 
compared to the middle-aged and elderly groups (P < 0.05). This difference implies a potentially heightened correlation 
between anesthetic depth and NTI alterations in the younger cohort. Alternatively, the differences in drug response 
between youth, middle-aged, and elderly cohorts may be explained by variations in dosage administration. Youth may 
receive higher doses, leading to a more rapid attainment of peak drug concentration and subsequent pronounced decrease 
in NTI over a shorter period. In contrast, middle-aged and elderly individuals may require lower doses, resulting in 
a delayed onset of action, prolonged time to achieve peak drug concentration, and a more gradual decrease in vital signs 
and NTI.

Li et al14 noted that elderly patients receiving a dosage of 0.3mg/kg during ciprofol anesthesia induction exhibited 
comparable clinical efficacy to non-elderly subjects administered a dosage of 0.4mg/kg. However, the incidence of drug- 
related adverse reactions in elderly patients was slightly higher than in the non-elderly group. These findings contrast with the 
results of our own study. Our study found that the effective dose for elderly individuals during anesthesia induction was 
0.408 mg/kg, higher than the suggested dosage of 0.3 mg/kg. The youth group had an ED95 of 0.610 mg/kg and the middle- 
aged group had an ED95 of 0.45 mg/kg, both exceeding recommended dosages.14 However, it is crucial to note that no 
patients experienced severe cardiovascular adverse events during the trial, underscoring the broader therapeutic range and 
improved safety profile of ciprofol.

The study possesses several limitations that warrant consideration. Initially, there were distinct variations in 
preoperative vital signs and baseline inconsistencies observed within each group. The assessment of the hemodynamic 
effects of ciprofol on the three patient groups was contingent upon analyzing the fluctuation amplitude (∆) value of vital 
signs before and after drug administration. It is important to note that potential errors may have been introduced due to 
variations in baseline values. Second, the research investigated the effectiveness and optimal dosage of ciprofol 
anesthesia among diverse demographic cohorts; however, it did not include a controlled clinical trial comparing ciprofol 
with propofol. Further research is necessary to ascertain the superiority of ciprofol over propofol for anesthesia induction 
in elderly individuals. Third, insufficient research has been conducted on the correlation between ciprofol and neuro-
physiological parameters, particularly NTI or BIS, both domestically and internationally. Although the study did not 
conclusively establish a strong link between ciprofol sedation depth and NTI, it did suggest a potentially stronger 
connection between anesthesia depth and NTI changes in younger subjects. Additional research is necessary to validate 
this finding and comprehensively explore the association between ciprofol and NTI. Additionally, A single-center study’s 
limitations require validation through larger, multicenter trials to improve credibility and generalizability.

Conclusion
Ciprofol is a safe and effective agent for anesthesia induction in adults across age groups, requiring dose adjustments in 
elderly patients. Additionally, elderly patients show delayed onset and attenuated NTI-level reductions compared to 
younger patients during intravenous induction. Dosage adjustments based on age and NTI are recommended.
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