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Abstract 

Background: Fentanyl is one of pain medication 

usually used in anesthetic practice and one 

common problem after intravenous injection is 

inducing cough. A 0.5 mg/kg of lidocaine could 

suppress fentanyl-induced cough, however, the 

side effect of exceeding doses of lidocaine may 

cause arrhythmogenic effects and the vasodila-

tory effects of lidocaine may possibly aggravate 

cardiovascular depression. 

Objectives: The study aimed to compare the 

efficacy of 0.25 mg/kg and 0.5 mg/kg intravenous 

lidocaine regarding fentanyl-induced cough in 

general anesthesia.

Methods: This study was a randomized double- 

blinded controlled trial. In all 139 participants, 

who underwent elective surgery between the 

ages of 18 to 60 years, were allocated in two 

groups, to receive lidocaine 0.25 mg/kg and 

0.5 mg/kg over two minutes before 1 μg/kg of 

intravenous fentanyl. Coughing was assessed 

and classified into 3 grades as mild, moderate, 

or severe. The risk factors of fentanyl-induced 

cough and side effects were also noted. 

Results: Thirteen patients (18.8%) in the 0.25% 

lidocaine group and eleven patients (15.7%) in 

the 0.5% lidocaine group experienced fentanyl 

induced cough. No significant difference was 

found in the incidence and severity of cough 

between the two groups (P>0.05). 

Conclusion: The present findings indicated that 

pre-operative IV lidocaine 0.25 mg/kg could 

be considered an alternative dose to suppress  

fentanyl-induced cough.

Keywords: cough, fentanyl, general anesthesia, 

lidocaine 
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Background

	 Fentanyl is one of pain medication usually 
used in anesthetic practice and one common 
problem after intravenous injection is inducing 
cough.1 The prevalence of fentanyl-induced 
cough ranges between 21.6 and 74%.2-5 and 
can be injurious among patients with increased 
intracranial, intra-ocular or intra-abdominal 
pressure4-8 although the mechanism of fentanyl- 
induced cough has not been elucidated. Re-
lated studies, investigating systemic and local 
effects have reported that intravenous lidocaine 
could reduce the hyperactive airway9, propofol  
injection pain10, postoperative pain11, and  
either volatile anesthetic requirements or blood  
pressure among patients undergoing open radical 
prostatectomy.12 
	 Pandey et al. reported 2 mg/kg of injected 
lidocaine before one minute fentanyl adminis-
tration decreased the prevalence of cough from  
65 to 14%6 and showed 0.5 mg/kg of lidocaine 
could suppress fentanyl-induced cough after 
one minute before injecting fentanyl.1 However, 
recent multimodal analgesia protocol, patients 
nowadays receive multiple routes of lidocaine13,14, 
and the side effect of exceeding doses of lido-
caine may cause arrhythmogenic effects and the 
vasodilatory effects of lidocaine may possibly 
aggravate cardiovascular depression.9 To extend 
the knowledge that lidocaine 0.5-1.5 mg/kg were 
effective to prevent fentanyl-induced cough.1,6 
Thus the aims of this study were to compare 
doses of lidocaine between 0.25 mg/kg and  
0.5 mg/kg to prevent fentanyl induced cough.

Materials and methods 

	 After receiving the Institutional Review  
Board of Royal Thai Army Medical Ethics  
Committee approval from Phramongkutklao  
Hospital in December 2017 to June 2018  

(IRBRTA1818/2560), this study was registered 
with the Thai Clinical Trials Registry (TCTR 
20180221002). All participants provided written 
and informed consent. Eligible patients were 
adults aged 18-60 years. Patients of ASA physical 
status I and II, scheduled for elective surgery 
under general anesthesia, were recruited for 
the study. However, patients with a history of 
bronchial asthma, chronic obstructive pulmonary  
disease, respiratory tract infection, impaired  
kidney or liver function, on angiotensin converting 
enzyme inhibitors, having a history of hypersen-
sitivity to local anesthetics and language barrier 
were excluded. 
	  After confirming the pre-anesthetic  
evaluation by one of the investigators, all  
patients were randomized to one of two groups 
using a computer-generated table and concealed 
envelope. In the operating room, venous access 
was established on the dorsum of the nondomi-
nant hand and an electrocardiogram, noninvasive 
blood pressure and pulse oxygen saturation 
were provided and measured every 5 minutes. 
The control group (C) received 0.5 mg/kg of  
intravenous lidocaine over two minutes before 
1 μg/kg intravenous fentanyl within 2 seconds 
and the treatment group (T) received 0.25 mg/kg  
of intravenous lidocaine over two minutes  
before intravenous fentanyl 1 μg/kg. Both patients 
and assessors were blinded. A blinded assessor 
recorded the number of episodes of coughing 
in all participants after fentanyl administration. 
Severity of coughing was graded by the number 
of episodes of cough (mild 1-2, moderate, 3-5 
and severe, 5 or more).1,6

Statistical analysis 

	 The sample size was calculated based on 
a related study by Pandey et al.1 The probability 
was 0.1375 among patients assigned to receive 
intravenous 0.5 mg /kg lidocaine before fentanyl 
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administration, whereas the probability of the 
placebo group was 0.35. In addition, from our  
pilot study revealed incidence of cough for 
fentanyl 1 mcg/kg rapid injection was 35% and 
incidence of intravenous 0.5 mg/kg of lidocaine 
attenuated fentanyl induced cough was 13%.  
Thus, these results showed that at least  
64 patients were needed for each group at the 
5% level of significance and 80% confidence 
to detect a true difference following lidocaine 
premedication. 
	 Data were expressed as percentages, 
means and standard deviations for normal  
distribution data or medians with minimum and 
maximum for non-normal distribution data.  
Incidence of cough and other categorical variables 
were compared using Chi-square test or Fisher’s 
exact test. Comparisons of continuous variables 

employed the unpaired t-test for variables with 
normal distributions and Mann-Whitney U test 
for other variables. Univariable and multivariable 
analysis was performed using a backward binary  
stepwise logistic regression to examine and  
determine risk factors of fentanyl induced cough. 
All data were analyzed with the Statistical  
Package for Social Science (SPSS), version 21.0 
(SPSS Inc., Chicago, IL, USA). A P-value less than 
0.05 was considered statistically significant. 

Results 

	 Three hundred patients assessed for  
eligibility, 141 patients met the inclusion criteria 
and were enrolled, two patients dropped out 
due to emergency surgery as Figure 1.

Figure 1	 Enrollment randomization
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Table 1	 Baseline characteristics

Baseline characteristics
Group T (n=69)

Lidocaine 0.25 mg/kg
Group C (n=70)

Lidocaine 0.50 mg/kg P-value

Sex, n (%) Male
Female

36
33

(52.2)
(47.8)

34
36

(48.6)
(51.4)

0.671

Age, mean±SD  42.9±12.9  39.5±12.1 0.104

Underlying disease, n (%) No
Yes

37
32

(53.6)
(46.4)

38
32

(54.3)
(45.7)

0.938

Hypertension, n (%) No
Yes

48
21

(69.6)
(30.4)

56
14

(80.0)
(20.0)

0.156

Diabetes mellitus, n (%) No
Yes

63
6

(91.3)
(8.7)

62
8

(88.6)
(11.4)

0.592

Dyslipidemia, n (%) No
Yes

59
10

(85.5)
(14.5)

61
9

(87.1)
(12.9)

0.779

Height, mean±SD  163.8±8.7  163.6±8.2 0.851

Weight, mean±SD  65.2±11.3  61.6±12.4 0.074

BMI, mean±SD  23.7±4.1  22.5±3.9 0.083

Smoking, n (%) Smoking
Non-smoking

19
50

(27.5)
(72.5)

21
49

(30.0)
(70.0)

0.748

ASA class, n (%) I
II

26
43

(37.7)
(62.3)

27
43

(38.6)
(61.4)

0.914

Type of surgery, n (%) Abdominal
ENT

Orthopedic
Plastic

Neurosurgery
Gynecology

Urology
Eye

17
11
8

10
6

12
4
1

(24.6)
(15.9)
(11.6)
(14.5)
(8.7)
(17.4)
(5.8)
(1.4)

20
10
9

12
7
7
2
3

(28.6)
(14.3)
(12.9)
(17.1)
(10.0)
(10.0)
(2.9)
(4.3)

0.849*

*Fisher’s exact test, #Mann-Whitney U test
BMI: body mass index

	 From the 139 enrolled patients, 69 patients  
were assigned to the treatment group and  
70 patients to the control group. The baseline 
characteristics of the study participants are  
presented in Table 1 and no significant difference 
was found between groups regarding sex, age, 
underlying disease, height, weight, BMI, smoking 
and ASA classification (P>0.05). 

	 Thirteen patients in the treatment group 
(18.8%) and 11 patients in the control group 
(15.7%) had fentanyl induced cough. The present  
study revealed no statistically significant  
difference between groups referring to overall 
incidence of cough (P=0.626). Only 2 of 24 cough 
patients presented severe symptoms. Four  
patients had moderate and others had mild 
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Table 2	 Number of patients who had fentanyl induced cough, and severity of the cough 

Group T (n=69)
Lidocaine 0.25 mg/kg

Group C (n=70)
Lidocaine 0.50 mg/kg P-value

No cough, n (%) 56 (81.2) 59 (84.3) 0.626

Cough, n (%) 13 (18.8) 11 (15.7) 0.927

Severity of cough, n (%)
	 Mild
	 Moderate
	 Severe

10 (76.9)
2 (15.4)
1 (7.7)

8 (72.7)
2 (18.2)
1 (9.6)

Table 3	 Multivariable analysis using multiple logistic regression

  Cough 
(n=24)

Unadjusted OR 
(95%CI)

Adjusted OR 
(95%CI) P-value

Age, mean±SD 46.0±11.2 1.04 (1.00-1.08) 1.03 (0.98-1.08) 0.269

BMI, mean±SD 24.5 ±4.2 1.11 (1.00-1.24) 1.14 (0.99-1.31) 0.069

Sex, n (%) Male
Female

11
13

(15.7)
(18.8)

1
1.25 (0.52-3.01)

1
1.68 (0.61-4.60)

0.314

Hypertension, n (%) No
Yes

15
9

(14.4)
(25.7)

1
2.05 (0.81-5.23)

1
2.45 (0.53-11.38)

0.252

Diabetes mellitus, n (%) No
Yes

22
2

(17.6)
(14.3)

1
0.78 (0.16-3.74)

1
0.47 (0.08-2.71)

0.401

Dyslipidemia, n (%) No
Yes

20
4

(16.7)
(21.1)

1
1.33 (0.40-4.44)

1
0.66 (0.15-2.90)

0.581

Smoking, n (%) Smoking
Non-smoking

6
18

(15.0)
(18.2)

0.79 (0.29-2.17)
1

0.95 (0.26-3.48)
1

0.943

ASA class, n (%) I
II

9
15

(17.0)
(17.4)

1
1.03 (0.42-2.56)

1
0.42 (0.10-1.79)

0.239

Dose lidocaine, n (%) Lidocaine 0.25
Lidocaine 0.50

13
11

(18.8)
(15.7)

1.25 (0.52-3.01)
1

0.93 (0.36-2.38)
1

0.877

cough. However, no statistically difference was 
found in severity of cough between groups 
(P=0.927) as shown in Table 2.
	 The present study showed no statistically 
significant risk factor of cough whether it be 
age, BMI, sex, ASA classification and dosage of  
lidocaine or underlying disease as shown in 
Table 3.

Discussion

	 Opioids are known to have antitussive 
activity; however, intravenous fentanyl has been 
reported to induce episodic cough during pre- 
anesthetic induction2,8,15 and possibility causes 
many problems such as increased intracranial,  
intra-ocular and intra-abdominal pressure.15,16 
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Even though the mechanism of fentanyl induce 
cough has not been elucidated, a prior study 
reported the reasons were histamine release and 
bronchospasm17 from sudden adduction in the 
vocal cord muscles caused by opioid induced 
muscle rigidity, supraglottic obstruction and  
histamine release.18,19 However, several medications  
have been evaluated for preventing fentanyl 
induced cough including morphine, turbutaline 
or salbutamol, cromolyn and recent frequently 
intravenous lidocaine, shown to decrease the air-
way reflex through mechanically and chemically  
induced airway reflexes.9 In addition, pre-operative  
and intra-operative intravenous lidocaine  
improved immediate postoperative pain  
management and reduced surgery-induced  
immune alterations.20 However, lidocaine  
administration, even within safe dose, was  
reported to precipitate central nervous system 
(CNS) toxicity such as numbness of the tongue 
and lips, ataxia, vertigo, convulsions, respiratory 
depression and cardiovascular collapse.21,22

	 Hypercarbia is also a risk factor for CNS 
toxicity of lidocaine as the corresponding increase 
in cerebral blood flow with hypercarbia delivers 
lidocaine to the CNS.23 Therefore, the study  
required a minimal dose of lidocaine (0.25 mg/kg)  
to prevent side effects. No significant difference  
was found in severity of cough between 0.25 
mg/kg and 0.5 mg/kg of lidocaine in which  
one related study revealed 0.5 mg/kg could 
alleviate fentanyl induced cough.1 The present 
study did not find any risk factor associated 
with fentanyl-induced cough similar to the 
one related study reporting no effect due to 
either sex or underlying disease. Conversely, a  
similar research study by Oshima et al. showed 
risk factors were decreased with increased  
age and smoking.24 Furthermore, the adverse 
reactions of lidocaine such as arrhythmia and 
others were not found. The possible reason is the 

dosage was very low in both groups accordance 
similar to one related study.7

	 The present study had numbers of  
limitations. Firstly, the time of the first cough  
after fentanyl injection and differences between 
the lidocaine and placebo groups were not 
recorded in this study. However, many related 
studies have summarized that lidocaine could 
significantly alleviate cough more than that in 
the saline group. In addition, fentanyl induced 
cough occurred within 15 seconds after injection 
and none of the patients presented cough after 
15 seconds.25 Secondly, related studies have  
reported the incidence of fentanyl induced  
cough depended on the velocity of injection.2,26 

Therefore, rapid fentanyl injection showed  
a trend to increase the frequency of cough. 
However, the velocity of fentanyl injection in this 
study was controlled within 5 seconds and the 
cause of same incidence of cough even though 
we use lesser dose of fentanyl might be the 
speed of injection of fentanyl that we injected 
within 2 seconds. Thirdly, the incidence of cough 
on dosage more than 1 μg/kg fentanyl injection 
was not recorded, but related studies revealed 
a 20% cough frequency with 2 μg/kg fentanyl24 

and 35% cough frequency with 3 μg/kg fentanyl.6  
Moreover, Lui et al. showed a 43% cough  
frequency using 5 μg/kg fentanyl.27 Lastly,  
our study uses 1 mcg/kg of fentanyl rapid  
injection instead of 2 mcg/kg of fentanyl because 
this dose is common use dosage of fentanyl in 
our institute.

Conclusion

This study indicated that 0.25 mg/kg of lidocaine 
was equally effective as 0.5 mg/kg of lidocaine 
and could be considered an alternative method 
to prevent fentanyl induced cough during anes-
thesia induction.
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What is already known on this 
topic?

	 Related studies, investigating the action of 
lidocaine to suppress fentanyl induce cough in 
general anesthesia, indicated the lowest dosage 
was 0.5 mg/kg. However, a dosage lower than 
0.5 mg/kg had not yet been established.

What does this study add?

	  The study found a minimal dose of lido-
caine (0.25 mg/kg) was not significantly different 
from 0.5 mg/kg of lidocaine on fentanyl-induced 
cough. No complications, associated with 0.25 
mg/kg of lidocaine, were detected.

Reference

1.	 Pandey CK, Raza M, Ranjan R, et al. Intravenous 
lidocaine 0.5 mg.kg−1 effectively suppresses  
fentanyl-induced cough. Can J Anaesth. 2005; 
52:172-5. 

2. 	 Akcaboy ZN, Akcaboy EY, Abdulleyev R, Gogug N. 
Incidence of fentanyl-induced coughing and effect 
of injection velocity. Turk J Anaesthesiol Reanim. 
2012;40:33-9.

3. 	 Elcock DH. Fentanyl-induced cough. Anaesthesia. 

2010;65:536-7. 
4.	 Yeh CC, Wu CT, Huh BK, et al. Premedication with  

intravenous low-dose ketamine suppresses  
fentanyl-induced cough. J Clin Anesth. 2007; 
19:53-6.

5.	 Sedighinejad A, Nabi BN, Haghighi M, et al. Propofol 
is effective to depress fentanyl-induced cough 
during induction of anesthesia. Anesth Pain Med. 
2013;2:170-3. 

6.	 Pandey CK, Raza M, Ranjan R, et al. Intravenous 
lidocaine suppresses fentanyl-induced coughing:  
a double-blind, prospective, randomized  
placebo-controlled study. Anesth Analg. 2004; 
99:1696-8.

7.	 Lin CS, Sun WZ, Chan WH, et al. Intravenous  
lidocaine ephedrine but not propofol suppress  
fentanyl-induced cough. Can J Anaesth. 2004; 
51:654-9. 

8.	 Tang Q, Qian Y, Zhang Q, Yang J, Wang Z. Effect of 
different priming doses of propofol on fentanyl- 
induced cough during anesthesia induction: a 
preliminary randomized controlled study. Upsala 
J Med Sci. 2010;115:121-4.

9.	 Generali JA, Cada DJ. Lidocaine: cough (fentanyl 
induced). Hosp Pharm. 2014;49:23-5.

10.	Euasobhon P, Dej-Arkom S, Siriussawakul A, et al.  
Lidocaine for reducing propofol-induced pain 
on induction of anaesthesia in adults. Cochrane 
Database Syst Rev. 2016;2:CD007874.

11.	Ahn EJ, Kang H, Choi GJ, et al. Intravenous lidocaine  
for effective pain relief after a laparoscopic  
colectomy: a prospect ive ,  randomized,  
double-blind, placebo-controlled study. Int Surg. 
2015;100:394-401.

12.	Weinberg L, Jang J, Rachbuch C, Tan C, Hu R, 
McNicol L. The effects of intravenous lignocaine 
on depth of anaesthesia and intraoperative  
haemodynamics during open radical prosta- 
tectomy. BMC Res Notes. 2017;10:248.

13.	Dunn LK, Durieux ME. Perioperative use of  
intravenous lidocaine. Anesthesiology. 2017; 
126:729-37. 



272 Efficacy of Intravenous 0.25 mg/kg Lidocaine Compared with 0.5 mg/kg Lidocaine 
for Reducing Fentanyl-Induced Cough: a Randomized Controlled Trial

Thai J Anesthesiol 2022; 48(4)

14.	Elvir-Lazo OL, White PF. The role of multimodal 
analgesia in pain management after ambulatory 
surgery. Curr Opin Anaesthesiol. 2010;23:697-703.

15.	Tweed WA, Dakin D. Explosive coughing after bolus 
fentanyl injection. Anesth Analg. 2001;92:1442-3.

16.	Yemen TA. Small doses of sufentanil will produce 
violent coughing in young children. Anesthesiology.  
1998;89:271-2.

17.	Gecaj-Gashi A, Nikolova-Todorova Z, Ismaili-Jaha V, 
Gashi M. Intravenous lidocaine suppresses fentanyl 
induced cough in children. Cough. 2013;15:9-20.

18.	Uvelin A, Rakic G. Guidelines for prevention of 
fentanyl induced cough. Acta Anaesthesiol Scand. 
2009;53:1228-9.

19.	Kamei J, Nakanishi Y, Asato M, Ikeda H. Fentanyl 
enhances the excitability of rapidly adapting  
receptors to cause cough via the enhancement of 
histamine release in the airways. Cough. 2013;9:3. 

20.	Yardeni IZ, Beilin B, Mayburd E, Levinson Y,  
Bessler H. The effect of perioperative intravenous 
lidocaine on postoperative pain and immune 
function. Anesth Analg. 2009;109:1464-9.

21.	Haldar R, Dubey M, Rastogi A, Singh PK. Intrave-
nous lignocaine to blunt extubation responses: a 

double-edged sword. Am J Ther. 2016;23:e646-8.
22.	Ayas M, Isik B. Does low dose lidocaine cause  

convulsions? Turk J Anaesthesiol Reanim. 2014; 
42:106-8.

23.	Sakabe T, Maekawa T, Ishikawa T, et al. The effects 
of lidocaine on canine cerebral metabolism and 
circulation related to the electroencephalogram. 
Anesthesiology. 1974;40:433-41.

24.	Oshima T, Kasuya Y, Okumura Y, Murakami T, 
Dohi S. Identification of independent risk factors  
for fentanyl-induced cough. Can J Anaesth. 
2006;53:753-8.

25.	Ozmen O, Kara D, Karaman EU, Karakoc F, Karakaya 
MA, Arslan Z. Pheniramine maleate is more effec-
tive than lidocaine on fentanyl induced cough. 
Pak J Med Sci. 2016;32:715-9.

26.	Yakici U, Koltka K, Demircan F, et al. The effect of 
the intravenous injection rate on the incidence 
of fentanyl induced cough. Anestezi Dergisi. 
2013;21:17-22.

27.	Lui PW, Hsing CH, Chu YC. Terbutaline inhalation 
suppresses fentanyl-induced coughing. Can J 
Anaesth.1996;43:1216-9. 




