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Abstract

Background and Aims: Laryngoscopy and tracheal intubation provoke a transient sympathetic surge that can
compromise hemodynamic stability even in healthy adults. Fentanyl and remifentanil are both used to blunt this
response but differ in pharmacokinetics. We compared their efficacy and safety in adults undergoing elective
laparoscopic surgery.

Methods: In this prospective, randomized, double-blind, controlled trial, 60 ASA I-II adults aged 18—60 years
posted for elective laparoscopic surgery were allocated to receive either intravenous fentanyl 2 pg/kg (Group A,
n=30) or a remifentanil infusion 0.1 ug/kg/min (Group B, n=30) before induction. Heart rate (HR), systolic
(SBP) and diastolic blood pressure (DBP), and mean arterial pressure (MAP) were recorded at baseline, 3
minutes post-drug, and 1, 3, 5 and 10 minutes post-intubation. Adverse effects and postoperative rescue
analgesic requirement were recorded.

Results: The two groups were comparable for age, sex and ASA status (p>0.05). Three minutes after drug
administration, HR, DBP and MAP were significantly lower in Group A than Group B (p=0.0001, 0.0199 and
0.0082 respectively). At 1 minute post-intubation, Group A showed a significantly higher rise from baseline in
HR, SBP, DBP and MAP than Group B (all p<0.05). No significant between-group differences persisted from 3
minutes post-intubation onward.

Bradycardia (13.3% vs 6.7%) and hypotension (10.0% vs 3.3%) were more frequent with fentanyl, while
postoperative rescue analgesia was required more often after remifentanil (23.3% vs 3.3%).

Conclusion: Remifentanil provided better hemodynamic stability than fentanyl in the immediate peri-intubation
period and had a more favourable adverse-effect profile, but its rapid offset increased the need for postoperative
rescue analgesia. Drug choice should be individualized to clinical priority — hemodynamic control versus
sustained analgesia.
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Introduction

Laryngoscopy and endotracheal intubation are
among the most stimulating events of general
anaesthesia, provoking a transient but pronounced
sympathetic discharge.[1,2] This response —
tachycardia, hypertension and increased myocardial
oxygen demand — can be poorly tolerated in
patients with compromised cardiovascular reserve,
and even in ASA I-II adults it may transiently
destabilize intraoperative haemodynamics.[3,4]
Opioids are commonly used at induction to blunt
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this pressor response.[6] Fentanyl, a lipophilic
phenylpiperidine p-agonist, has a rapid onset but a
context-sensitive half-time that lengthens with
prolonged administration, which can delay
emergence.[9-11] Remifentanil, an esterase-
metabolized opioid, has an ultra-short and context-
insensitive half-time of 3-5 minutes, making it
attractive for precise titration during short
procedures, though its rapid offset predisposes to
acute tolerance or hyperalgesia if postoperative
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analgesia is not planned.[12-15] Existing trials
comparing the two drugs for attenuation of the
intubation response have produced mixed results,
with some favouring remifentanil and others
finding no difference or even favouring fentanyl,
depending on dose, timing and population
studied.[24-30] We  therefore designed a
randomized, double-blind trial to directly compare
fentanyl and remifentanil for haemodynamic
control during laryngoscopy and intubation, and for
recovery and analgesic outcomes, in adults
undergoing elective laparoscopic surgery.

Aims and Objectives

To compare fentanyl and remifentanil for (i)
attenuation of the pressor response to laryngoscopy
and intubation, (ii) maintenance of intraoperative
haemodynamic stability, and (iii) incidence of
adverse effects and postoperative analgesic
requirement.

Materials and Methods

This  prospective, randomized, double-blind,
controlled trial was conducted in the Department of
Anaesthesiology, Central Hospital, South Eastern
Railway, Kolkata, over 10 months (July 2025-
April 2026), after approval by the Institutional
Ethics Committee (Memo No. G/39/DNBJ/E.C.,
dated 8 May 2025) and written informed consent
from all participants. Sixty adults aged 18-60
years, ASA physical status I or II, scheduled for
elective laparoscopic surgery, were enrolled.
Patients with opioid allergy, BMI >35, or on beta-
blockers, and those of ASA III-V, were excluded.
Patients were randomized 1:1 using a computer-
generated table with allocation concealed in sealed
opaque envelopes.

Group A received IV fentanyl 2 pg/kg over 30
seconds, 5 minutes before laryngoscopy, with a
concurrent saline infusion to preserve blinding.
Group B received a remifentanil infusion (0.1
pg/kg/min) started 5 minutes before laryngoscopy
and continued for 10 minutes post-intubation, with
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a concurrent saline bolus. All patients were induced
with propofol 2 mg/kg and atracurium 0.5 mg/kg.
The anaesthesiologist performing laryngoscopy and
the observer recording vital signs were blinded to
group allocation.

HR, SBP, DBP and MAP were recorded at
baseline, 3 minutes post-drug administration, and 1,
3, 5 and 10 minutes post-intubation. Bradycardia
was treated with IV atropine 0.6 mg and
hypotension with titrated noradrenaline infusion.
All patients received paracetamol 1 g IV and
tramadol 50 mg IV after extubation; additional
rescue analgesia (fentanyl 1 pg/kg IV) was given
for inadequate analgesia.

Sample size was calculated to detect a minimum
clinically significant MAP difference of 10 mmHg
(SD 12 mmHg) between groups, with 95%
confidence and 80% power, yielding 30 patients
per group. Data were analysed in R version 4.4.3.
Normally  distributed  continuous  variables
(confirmed by Shapiro-Wilk test) were compared
using the independent-samples t-test; categorical
variables were compared using the chi-square or
Fisher's exact test; within-group changes over time
were analysed by repeated-measures ANOVA.
p<0.05 was considered significant.

Results

The two groups were comparable for sex
distribution (p=0.796), mean age (44.3 + 7.3 vs
40.6 = 7.4 years, p=0.056) and ASA classification
(p=0.640). The distribution of surgery types did not
differ significantly between groups.

Baseline haemodynamic parameters were similar
between groups. Three minutes after drug
administration, Group A showed significantly
greater reductions in HR, DBP and MAP than
Group B (Table 1). At 1 minute post-intubation, all
four parameters rose significantly more from
baseline in Group A than in Group B. From 3
minutes post-intubation onward, no statistically
significant between-group differences remained.

Table 1: Comparison of mean heart rate, systolic blood pressure, diastolic blood pressure and mean
arterial pressure between Group A (fentanyl) and Group B (remifentanil) at selected time points.

Time point / Parameter Group A — Fentanyl (mean + SD) Group B — Remifentanil (mean + SD)
Baseline HR (bpm) 76.77 £9.25 75.70 £ 8.29

3 min post-drug HR (bpm)* | 63.67 + 6.04 71.03+7.16

1 min post-intubation SBP | 124.07 + 8.93 119.93+2.92

(mmHg)*

10 min post-intubation MAP | 79.97 £ 3.57 79.93 £3.60

(mmHg)

*Statistically significant, p<0.05.

Adverse effects and rescue analgesic use are summarized in Table 2. Bradycardia and hypotension were more
frequent in the fentanyl group, whereas rescue analgesia was required more often in the remifentanil group,

reflecting its shorter duration of action.

Mondal et al.

International Journal of Current Pharmaceutical Review and Research

432




International Journal of Current Pharmaceutical Review and Research e-ISSN: 0976-822X, p-ISSN: 2961-6042

Table 2: Comparison of adverse effects (bradycardia, hypotension) and postoperative rescue analgesic
requirement between the two groups

Adverse event / outcome Group A (n=30) Group B (n=30) Odds ratio
Bradycardia 4 (13.3%) 2 (6.7%) 2.15
Hypotension 3 (10.0%) 1 (3.3%) 322
Rescue analgesia required 1 (3.3%) 7 (23.3%) 2.74
Figure 1. Trend of Heart Rate
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Figure 1: Trend of mean heart rate from baseline to 10 minutes post-intubation in the two groups

Figure 2. Trend of Systolic Blood Pressure
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Figure 2: Trend of mean systolic blood pressure from baseline to 10 minutes post-intubation in the two
groups.
Figure 3. Trend of Diastolic Blood Pressure
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Figure 3: Trend of mean diastolic blood pressure from baseline to 10 minutes post-intubation in the two
groups
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Figure 4. Trend of Mean Arterial Pressure
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Figure 4: Trend of mean arterial pressure from baseline to 10 minutes post-intubation in the two groups.

Figure 5. Adverse Effects and Rescue Analgesic Requirement
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Figure 5: Comparison of adverse effects (bradycardia, hypotension) and postoperative rescue analgesic
requirement between the two groups

Discussion

In this randomized, double-blind trial, remifentanil
produced significantly better attenuation of the
haemodynamic surge associated with laryngoscopy
and intubation than fentanyl, both immediately
after drug administration and in the first minute
after intubation. This is consistent with Son et al.
and Ko et al., who found remifentanil superior for
haemodynamic control at

induction,[25,26] though it contrasts with Kim et
al., who found no significant difference between
the two drugs,[28] and with Mireskandari et al.,
who found fentanyl superior to remifentanil in
children.[27] These discrepancies likely reflect
differences in dosing regimen, timing of
administration relative to laryngoscopy, and patient
population.

Beyond 3 minutes post-intubation, the between-
group difference in haemodynamic parameters was
no longer significant, suggesting that both drugs
achieve comparable steady-state control once the
initial stimulus has passed. Fentanyl was associated
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with a higher incidence of bradycardia and
hypotension, consistent with its established side-
effect profile at induction doses.[10] Conversely,
more patients in the remifentanil group required
postoperative rescue analgesia, in keeping with its
ultra-short context-sensitive half-time and known
propensity for rapid offset of analgesia unless
supplemented pre-emptively.[15,37]

This study has limitations: it was a single-centre
trial with a modest sample size, restricted to
laparoscopic procedures, which limits
generalizability. Larger multicentre trials are
warranted to confirm these findings across surgical
settings.

Conclusion

Remifentanil provided superior haemodynamic
stability during the immediate peri-intubation
period compared with fentanyl, with a more
favourable cardiovascular side-effect profile, but at
the cost of a higher requirement for postoperative
rescue analgesia due to its rapid offset. The choice
between the two agents should be guided by
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clinical priority: haemodynamic precision favours 11. Michelsen LG, Hug CC Jr. The

remifentanil, ~while sustained postoperative pharmacokinetics of remifentanil. Anesth

analgesia favours fentanyl, provided adequate Analg. 1996;82(2 Suppl):S4-S10.

multimodal analgesia is planned in either case. 12. Gesztesi Z, Mootz BL, White PF. The use of a

) remifentanil infusion for hemodynamic control
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