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Abstract

Background: One of the complications of laryngoscopy is cardiac dysrhythmia due to an increased QT interval.

Objectives: This study aimed to compare the effect of fentanyl and remifentanil on QTc interval in patients undergoing intubation
by the rapid method in 2020.

Methods: In this study, 50 patients without a history of heart disease and without a history of drug use who were candidates for
rapid intubation in the emergency department were selected and divided into two groups. Before the injection of intubation drugs,
a baseline ECG was obtained from the patient and then randomly assigned to one group of patients with 2 ug/kg fentanyl and the
other group with 1 ug/kg remifentanil. Other intubation drugs, including lidocaine, etomidate, and succinylcholine, were fixed in
both groups. Immediately after drug injection and immediately after laryngoscopy, ECG was prepared from patients, and the QT
interval was calculated.

Results: In group comparison, changes in QT values during the studied time were statistically significant (P = 0.004). However, in
the comparison between groups, there was no statistically significant difference between the two groups receiving fentanyl and
remifentanil (P = 0.235). The results showed that the rate of QT interval changes during three different measurements increased in
both groups of patients receiving fentanyl and remifentanil.

Conclusions: In the present study, in comparing the QT interval, there was a statistically significant difference between the two
groups receiving fentanyl and remifentanil at any of the studied times. Therefore, fentanyl and remifentanil during endotracheal
intubation did not have a statistically and clinically significant effect on the QT distance of patients’ ECG, and the administration of
the above two drugs during intubation was safe.
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1. Background chemia) and cardiac dysrhythmias (2, 3).

The rapid sequence intubation (RSI) method is the cor-

Laryngoscopy and endotracheal intubation can in-
crease heart rate and blood pressure, irregular heartbeat,
catecholamines, myocardial oxygen demand, myocardial
ischemia, and increased intracerebral pressure in suscep-
tible individuals (1).

These changes are well tolerated in patients with-
out cardiac problems, but in patients with cardiovascu-
lar problems and high blood pressure, especially uncon-
trolled, they can cause many complications (including is-

nerstone of modern airway management and includes the
preparation of equipment and drugs, supplemental oxy-
genation, induction, muscle paralysis with a muscle relax-
ant, endotracheal placement, and postintubation support-
ive therapies (4). RSl is the standard method of airway con-
trol in emergency patients (5). In this method, medication
is used to reduce the complications of gluten stimulation
during laryngoscopy. One of these complications is the
possibility of cardiac dysrhythmia. Increasing the length
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of the modified QT interval, which indicates the potential
for ventricular dysrhythmias, may be associated with de-
veloping dangerous ventricular dysrhythmias, torsade du
point at the top (6). Various mechanisms have been men-
tioned to prolong this interval. One of the above mecha-
nisms is the increase of sympathetic tone, which during
laryngoscopy also increases the probability of prolonga-
tion of QT interval with increasing sympathetic stimula-
tion (7). Drugs such as fentanyl or remifentanil can be used
to improve this problem. These drugs can reduce sympa-
thetic tone, and this reduction has a protective role against
dysrhythmias caused by QT elongation (8). Both fentanyl
and remifentanil are widely used in RSI, but a few studies
have compared the effects of these agents on the QT inter-
val.

These studies are all on patients who are candidates for
intubation in the operating room, and no study has been
performed on emergency patients.

2. Objectives

Due to the lack of studies on emergency patients in this
domain and the small number of studies in this field in
general, a study was designed to compare the effect of fen-
tanyl and remifentanil on the QTc interval in patients un-
dergoing RSIL.

3. Methods

This is a double-blinded randomized clinical trial per-
formed from 2019 April 21 to 2019 October 23 in the emer-
gency medicine department of Imam Reza General Hos-
pital Tabriz, Iran. The authors confirm that this interven-
tion’s ongoing and related trials are registered. Random-
ization was done using a table of randomization numbers.
The sample size was 25 samples in each group.

3.1. Study Population

For this purpose, 50 patients who were candidates for
RSI in the emergency department were selected and di-
vided into two groups.

The inclusion criteria were patients older than 18 who
needed rapid sequence intubation for airway manage-
ment. Patients with a history of cardiovascular disease,
diabetes mellitus, chronic hypertension, intracranial in-
jury, drug poisoning, and chronic medication use were ex-
cluded.

3.2. Study Design

Before starting the RSI process, a baseline ECG was ob-
tained from the patient, and then one group of patients
randomly received 2 pg/kg fentanyl, and the other group
received 1 ug/kg remifentanil. Other intubation drugs, in-
cluding lidocaine, etomidate, and succinylcholine, were
injected into both groups. Immediately after drug in-
jection and immediately after laryngoscopy, ECG was ob-
tained, and the QT interval was calculated manually based
on ECG traces. Corrected QT (QTc) was also calculated in all
patients using the Bazett formula: QTc = QT/+/RR. The ECG
device was the same.

In the first group, 25 patients requiring rapid intu-
bation received 1 mg/kg lidocaine and two mcg/kg fen-
tanyl 5 minutes before laryngoscopy. Three minutes later,
0.2 mg/kg of etomidate and 1.5 mg/kg of succinylcholine
were injected, and laryngoscopy and intubation were per-
formed 90 seconds later. All patients underwent a 12-lead
ECG one minute after the lidocaine and fentanyl injection
before starting the drug injection.

In the second group, 25 patients requiring rapid intu-
bationreceived 1mg/kglidocaine and one mcg/kg remifen-
tanil 5 minutes before laryngoscopy. Three minutes later,
0.2 mg/kg of etomidate and 1.5 mg[kg of succinylcholine
were injected, and laryngoscopy and intubation were per-
formed 90 seconds later.

In both groups, the mean QTc in the three ECGs, the
shortest QT interval, the longest QT interval, and the QT
interval dispersion in the obtained ECGs were calculated.
Then the results of each group before and after drug injec-
tion and the results of the two groups were compared.

The nurse who administered the drugs and the investi-
gator who analyzed the ECG traces were blind to the group
of enrolled patients.

Figure 1 shows a flow chart of the measurements of
these parameters.

3.3. Analysis

Data were analyzed using SPSS 22.0.0 (IBM® Microsoft
L.T.D., Chicago) software. Kolmogorov-Smirnov test and
skewness and kurtosis indexes were used to test the nor-
mality of data distribution. The results were reported in
frequency (percent) and mean + standard. Other inferen-
tial statistical methods such asindependent samples t-test,
Paired samples t-test, and repeated measures analysis of
variance (Repeated Measurements) were used to analyze
the data. P < 0.05 was considered a statistically significant
level.

3.4. Ethics

This study was approved by the regional ethics
committee with No. IR.TBZMED.REC.1397.921 and
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Figure 1. Flow chart of the study

registered in IRCT with IRCT registration number:
IRCT20090923002496N12

4. Results

In this study, 50 patients were referred to the emer-
gency department. The mean age of patients in the Fen-
tanyl group was 60.08 + 15.81 years, with a minimum age
of 31 years and a maximum age of 90 years. The mean age
of patients receiving remifentanil was 61.16 + 18.68 years,
with a minimum age of 24 years and a maximum age of
87 years. There was no statistically significant difference in
age between the two groups (P = 0.826).

Anesth Pain Med. 2022;12(5):e131184.

Nineteen (76%) patients in the fentanyl group were
male, and six (24%) were female. Eighteen (72%) of the pa-
tients receiving remifentanil were male, and seven (28%)
were female. There was no significant difference in terms
of the sex distribution between the two groups of patients
(P=0.747).

The means and standard deviations of the QT interval
measured 5 minutes before laryngoscopy, 1 minute after in-
jection, and immediately after laryngoscopy are grouped
in Table 1. There was no statistically significant difference
in any measurements between the two groups receiving
fentanyl and remifentanil (P=0.219, P=0.181,and P=0.368,
respectively) (Table 1).
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Table 1. Between Groups and Within Groups Comparison of QT Values in Different Measurements *

Group
P.v P.v(Within Group)
Fentanyl Remifentanil

QT calculation intervals 0.004

5 minutes before laryngoscopy 9.04% 1.1 8.6+ 138 0.219

1 minute after Laryngoscopy 9.2 119 8.72+ 131 0.181

Actually, after laryngoscopy 9.24 1.16 8.9241.32 0.368
P.v (between group) 0.235

? 1unit = Small square represents 40 milliseconds (ms) in ECG = 40 milliseconds.

In the within-group comparison, changes in QT values
over time (in three stages of measurement: 5 minutes be-
fore laryngoscopy, one minute after drug injection, and
immediately after laryngoscopy) were statistically signifi-
cant (P=0.004). Nevertheless, in the between-group com-
parison, there was no statistically significant difference be-
tween the two groups receiving fentanyl and remifentanil
(P=0.235). Table 2 shows changes in QT values.

The rate of change in QT interval during three different
measurements increased in both groups of patients receiv-
ing fentanyl and remifentanil. However, this trend did not
show a statistically significant difference in pairwise com-
parison between QT measurements (Table 2).

The trend of changes in QT values by groups receiving
fentanyl and remifentanil in three measurements is shown
in Figure 2.

QT values are given separately in groups of fentanyl
and remifentanil in three measurements in Figure 3.

5. Discussion

In the present study, no significant difference was ob-
served in sex distribution and mean age between the two
groups of patients. In the comparison of QT interval, no
statistically significant difference was observed between
the two groups receiving fentanyl and remifentanil in any
of the studied times (5 minutes before laryngoscopy, one
minute after drug injection, and immediately after laryn-
goscopy). In group comparison, changes in QT values
during the studied time were statistically significant (P
= 0.004). But in the comparison between groups, there
was no statistically significant difference between the two
groups receiving fentanyl and remifentanil (P=0.235). The
results showed that the rate of QT interval changes during
three different measurements increased in both groups
of patients receiving fentanyl and remifentanil. However,
this trend did not show a statistically significant difference
in pairwise comparison between QT measurements. There-
fore, fentanyl and remifentanil during endotracheal intu-

bation did not have a statistically and clinically significant
effect on the QT interval of patients’ ECG, and the adminis-
tration of the above two drugs during intubation is safe.

In the study of Kweon et al., The results showed a bet-
ter effect of remifentanil 1 ug/kg in reducing the QTc inter-
val during intubation (9), and in the study of Cafiero et al.
decreased risk of dysrhythmia was observed, the amount
of decreased QT interval dispersion, which is better related
to a decreased risk of dysrhythmias, was higher in remifen-
tanil group (10). The above results are not in line with the
present study’s findings.

O’Hare et al. Reported that remifentanil 0.5 ug/kg was
ineffective in controlling increased heart rate and arterial
pressure after intubation, but doses of 1.0 and 1.25 ug/kg
effectively controlled the response. Therefore, 1.25 ug/kg
remifentanil was associated with a decrease in systolic ar-
terial pressure of less than 90 mm Hg in seven patients (11).

Pouraghaei et al. Reported that no significant dif-
ferences were observed between fentanyl, alfentanil, and
sufentanil in cardiopulmonary responses to intubation;
there is not any difference between these three opioids in
the hemodynamic state of patients, and all are safe (12),
which is consistent with the findings of the present study.

In a similar study by Yang comparing remifentanil
with fentanyl, the prevalence of systolic blood pressure
was significantly higher in the fentanyl group than in the
remifentanil group by increasing more than 30% of base-
line values during the study period, but the prevalence of
systolic blood pressure decreased. < 30% baseline values
were significantly lower in the fentanyl group than in the
remifentanil group (13).

In a study comparing the effects of remifentanil and
fentanyl on changes in blood pressure and arrhythmia in
patients undergoing coronary artery bypass grafting, they
reported that remifentanil and fentanyl and routine meth-
ods were able to inhibit cardiovascular stimulation in-
duced by laryngoscopy and endotracheal intubation. They
undergo coronary artery surgery. But remifentanil was
more effective than the other two drugs up to three min-

Anesth Pain Med. 2022;12(5):e131184.
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Table 2. Pair Comparison of QT Values in Different Measurements

Group QT Calculation Intervals Mean Difference Pv Confidence Interval
5 minutes before laryngoscopy 0.2 0.171 -0.06-0.46
Actually, after laryngoscopy
Fentanyl 1minute after laryngoscopy 0.04 0.982 -0.06-0.14
1 minute after laryngoscopy 5 minutes before laryngoscopy 0.16 0.31 -0.08-0.40
5 minutes before laryngoscopy 032 0.880 -0.03-0.67
Actually, after laryngoscopy
Remifentanil 1minute after laryngoscopy 0.2 0304 -0.13-0.53
1minute after laryngoscopy 5 minutes before laryngoscopy 0.12 0.52 -0.05-0.29

10.0 =

8.5 =

== Remifentanyl

XS

Fentanyl

9.0 =

8.5

Mean = SEM

8.0 1

7.5 T T
Qn QT2

QT3

Figure 2. The trend of QT distance changes by group (QT1: 5 minutes before laryngoscopy. QT2: 1 minute after injection. QT3: Immediately after laryngoscopy)

utes after intubation. (14). The present study’s findings also
showed that remifentanil and fentanyl could inhibit car-
diovascular stimulation caused by laryngoscopy and intu-
bation.

In another study, Min et al. Examined the effects of
remifentanil compared to lidocaine on mitigating hemo-
dynamic responses to laryngoscopy and endotracheal in-
tubation and concluded that remifentanil was more ef-
fective than lidocaine in reducing the hemodynamic re-
sponse to laryngoscopy and endotracheal intubation (15).

In another study, Maguire et al. compared the effects of
the two drugs. In the alfentanil group, mean arterial blood
pressure and heart rate increased in the first minute and
during skin incision in comparison with the remifentanil
group. While the use of remifentanil compared to alfen-
tanil makes the removal of the endotracheal tube faster,
and it concluded that both drugs could control the cardio-
vascular response resulting from laryngoscopy and endo-
tracheal intubation (16).

Anesth Pain Med. 2022;12(5):e131184.

In a study, Ko et al. compared the effects of fentanyl and
remifentanil on cardiovascular changes following laryn-
goscopy and endotracheal intubation and concluded that
both drugs were effective, but remifentanil was more ef-
fective than fentanyl in attenuating the hemodynamic re-
sponse (17).

5.1. Conclusions

In the present study, in comparing the QT interval, no
statistically significant difference was observed between
the two groups receiving fentanyl and remifentanil at
any of the studied times (5 minutes before laryngoscopy,
one minute after drug injection, immediately after laryn-
goscopy). Therefore, fentanyl and remifentanil during en-
dotracheal intubation did not have a statistically and clin-
ically significant effect on the QT interval of patients’ ECG,
and the administration of the above two drugs during in-
tubation is safe.
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Figure 3. QT interval values by a group of patients receiving fentanyl and Remifentanil (QT1: 5 minutes before laryngoscopy. QT2: 1 minute after injection. QT3: Immediately

after laryngoscopy)

Acknowledgments

We are grateful to all who participated in this study.
Our deep appreciation goes to data collectors, supervisors,
and administrative staff of the Emergency Department of
Imam Reza Hospital, Tabriz, Iran. This article was written
based on a dataset of Elaheh Serati’s Medical Specialty de-
gree thesis entitled, “Effects of fentanyl versus Remifen-
tanyl pretreatment on the QTc interval in patients under-
going rapid sequence intubation.” This study was regis-
tered at Tabriz University of Medical Sciences (Code No:
60886). We would like to appreciate the cooperation of the
Clinical Research Development Unit, Imam Reza General
Hospital, Tabriz, Iran, in conducting this research.

Footnotes

Authors’ Contribution:  All authors have read and
approved the manuscript. SPP, ES, and HS performed
the data collection, literature review, and drafting of the
manuscript. MS and RME undertook the major parts of the
study design and performed the statistical analysis.

Clinical Trial Registration Code:

IRCT20090923002496N12 (04/05/2019).

Conflict of Interests: The authors declare no conflict of
interest.

Data Reproducibility: The datasets generated during
and analyzed during the current study are not publicly

available due to restrictions of the ethics committee of
Tabriz University of Medical Sciences but are available from
the corresponding author upon reasonable request.

Ethical Approval: This study was approved by the re-
gional ethics committee with No. IR TBZMED.REC.1397.921.

Funding/Support: It was not declared by the authors.

Informed Consent: Written informed consent was ob-
tained from each patient’s relatives.

References

1. Henderson ]. Adverse effect of anesthesia. In: Miller RD, editor. Miller’s
Anesthesia.7th ed. New York: Churchill living stone Elsevier Company;
2010.

2. Nussmeier N, Husser M, Sarwar M, Grigore A. Anesthesia for cardiac
surgical procedures. In: Miller RD, editor. Millers Anesthesia. 2. 7th ed.
New York: Churchill living stone Elsevier Company; 2010.1955 p.

3. Stoeling R, Dierdorf S. Anesthesia and coexisting disease. In: Miller
RD, editor. Millers Anesthesia. 5th ed. New York: Churchill living stone
Elsevier Company; 2008. 87 p.

4. Vachon CA, Warner DO, Bacon DR. Succinylcholine and the open
globe. Tracing the teaching. Anesthesiology. 2003;99(1):220-
3. [PubMed ID: 12826863]. https://doi.org/10.1097/00000542-
200307000-00033.

5. Walls RM, Hockberger R, Gausche-Hill M. Rosens emergency medicine
concepts and clinical practice. 9th ed. Philadelphia: Elsevier; 2018.

6. Staikou C, Stamelos M, Stavroulakis E. Impact of anaes-
thetic drugs and adjuvants on ECG markers of torsadogenic-
ity. Br | Anaesth. 2014;112(2):217-30. [PubMed ID: 24305646].
https://doi.org[10.1093/bjajaet412.

7. Cinca ], Evangelista A, Montoyo ], Barutell C, Figueras ], Valle V,
et al. Electrophysiologic effects of unilateral right and left stellate

Anesth Pain Med. 2022;12(5):e131184.


http://www.ncbi.nlm.nih.gov/pubmed/12826863
https://doi.org/10.1097/00000542-200307000-00033
https://doi.org/10.1097/00000542-200307000-00033
http://www.ncbi.nlm.nih.gov/pubmed/24305646
https://doi.org/10.1093/bja/aet412

Paknezhad S et al.

10.

1.

ganglion block on the human heart. Am Heart J. 1985;109(1):46-54.
[PubMed ID: 3966332]. https://doi.org/10.1016/0002-8703(85)90414-4.
Korpinen R, Saarnivaara L, Siren K. QT interval of the ECG, heart
rate and arterial pressure during anaesthetic induction: compar-
ative effects of alfentanil and esmolol. Acta Anaesthesiol Scand.
1995;39(6):809-13. [PubMed ID: 7484039]. https://doi.org/10.1111/j.1399-
6576.1995.tb04175.x.

Kweon TD, Nam SB, Chang CH, Kim MS, Lee ]S, Shin CS, et al.
The effect of bolus administration of remifentanil on QTc in-
terval during induction of sevoflurane anaesthesia. Anaesthesia.
2008;63(4):347-51. [PubMed ID:18336483]. https://doi.org/10.1111/j.1365-
2044.2007.05372.X.

Cafiero T, Di Minno RM, Di Iorio C. QT interval and QT dispersion dur-
ing the induction of anesthesia and tracheal intubation: a compari-
son of remifentanil and fentanyl. Minerva Anestesiol. 2011;77(2):160-5.
[PubMed ID: 21150850].

O’'Hare RA, Mirakhur RK, Reid JE, Breslin DS, Hayes A. Recov-
ery from propofol anaesthesia supplemented with remifen-
tanil. Br ] Anaesth. 2001;86(3):361-5. [PubMed ID: 11573525].
https://doi.org/10.1093/bja/86.3.361.

Pouraghaei M, Moharamzadeh P, Soleimanpour H, Rahmani F, Sa-
fari S, Mahmoodpoor A, et al. Comparison between the effects of
alfentanil, fentanyl and sufentanil on hemodynamic indices during
rapid sequence intubation in the emergency department. Anesth Pain
Med. 2014;4(1). e14618. [PubMed ID: 24660155]. [PubMed Central ID:

Anesth Pain Med. 2022;12(5):e131184.

13.

15.

PM(C3961020]. https://doi.org/10.5812/aapm.14618.

Yang QY, Xue FS, Liao X, Liu HP, Luo MP, Xu YC, et al. Comparison of
bolus remifentanil versus bolus fentanyl for blunting cardiovascular
intubation responses in children: a randomized, double-blind study.
Chin Med ] (Engl). 2009;122(1):44-50. [PubMed ID: 19187616].

. Nasiri E, Soliamani A, Mohammadpour RA, Donyavi R, Jafari H.

[Comparison between the effectcs of remifentanil and fentanyl on
blood pressure and cardiac dysrythmia during tracheal intubation in
CABG].J Mazandaran Univ Med Sci. 2010;20(76):24-31. Persian.

Min JH, Chai HS, Kim YH, Chae YK, Choi SS, Lee A, et al. Attenuation
of hemodynamic responses to laryngoscopy and tracheal intubation
during rapid sequence induction: remifentanil vs. lidocaine with es-
molol. Minerva Anestesiol. 2010;76(3):188-92. [PubMed ID: 20203546].

. Maguire AM, Kumar N, Parker JL, Rowbotham D], Thompson JP.

Comparison of effects of remifentanil and alfentanil on car-
diovascular response to tracheal intubation in hypertensive
patients. Br | Anaesth. 2001;86(1):90-3. [PubMed ID: 11575417).
https://doi.org/10.1093/bja/86.1.90.

. Ko BJ, Oh ]N, Lee JH, Choi SR, Lee SC, Chung CJ. Comparison of

effects of fentanyl and remifentanil on hemodynamic response
to endotracheal intubation and myoclonus in elderly patients
with etomidate induction. Korean | Anesthesiol. 2013;64(1):12-
8. [PubMed ID: 23372880]. [PubMed Central ID: PMC3558642].
https://doi.org/10.4097/kjae.2013.64.1.12.


http://www.ncbi.nlm.nih.gov/pubmed/3966332
https://doi.org/10.1016/0002-8703(85)90414-4
http://www.ncbi.nlm.nih.gov/pubmed/7484039
https://doi.org/10.1111/j.1399-6576.1995.tb04175.x
https://doi.org/10.1111/j.1399-6576.1995.tb04175.x
http://www.ncbi.nlm.nih.gov/pubmed/18336483
https://doi.org/10.1111/j.1365-2044.2007.05372.x
https://doi.org/10.1111/j.1365-2044.2007.05372.x
http://www.ncbi.nlm.nih.gov/pubmed/21150850
http://www.ncbi.nlm.nih.gov/pubmed/11573525
https://doi.org/10.1093/bja/86.3.361
http://www.ncbi.nlm.nih.gov/pubmed/24660155
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3961020
https://doi.org/10.5812/aapm.14618
http://www.ncbi.nlm.nih.gov/pubmed/19187616
http://www.ncbi.nlm.nih.gov/pubmed/20203546
http://www.ncbi.nlm.nih.gov/pubmed/11575417
https://doi.org/10.1093/bja/86.1.90
http://www.ncbi.nlm.nih.gov/pubmed/23372880
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3558642
https://doi.org/10.4097/kjae.2013.64.1.12

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Population
	3.2. Study Design
	Figure 1

	3.3. Analysis
	3.4. Ethics

	4. Results
	Table 1
	Table 2
	Figure 2
	Figure 3

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

