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Abstract
Objective: This study was designed to investigate whether premedication with low-dose fentanyl, 
lidocaine and ketamine can decrease the incidence of FIC efficiently.

Design: A randomized double-blind clinical trial study.

Setting: Shahid Sadoughi hospital, Shahid Sadoughi University of medical sciences, Yazd, Iran.

Patients or Subjects: 200 patients undergoing surgery were randomly allocated into four groups 
(F, L, K, N; n = 50). 

Interventions: The patients in all groups were given 5mL fentanyl (25μg) or lidocaine (1mg/kg) 
or ketamine (0.15mg/kg) or normal saline, respectively, (IV) over 5 seconds. After 1 minute, a 
fentanyl bolus (2μg/kg) was injected into all patients over 2 to 3 seconds. The incidence of cough 
and hemodynamic alterations were then investigated among the four groups.

Measurements and Main Results: The incidence of FIC was 16% in group F, 14% in group L, 24%in 
group K, and 46% in group N. The incidence of FIC in group N (the control) was significantly 
more than other groups. The SBP and MAP in lidocaine group were significantly higher than other 
groups. There was no significant difference regarding onset time of cough among the four groups.

Conclusions: Our study suggests that premedication with low-dose fentanyl (25μg), lidocaine 
(1mg/kg), and ketamine (0.15mg/kg) 1 min prior to the higher bolus dose of fentanyl can efficiently 
reduce cough and can be a simple and cost-effective technique for prevention of fentanyl-induced 
coughing, without any harmful effects on the patient's hemodynamic status.
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Introduction
During anesthesia induction for surgery, most patients may experience some sympathetic and 

psychological adverse effects [1]. Opioids are applied to allay anxiety and pain associated with 
surgery [2]. Fentanyl is one of the most broadly used opioids for analgesia due to its fast onset of 
action, cardiovascular stability and strong analgesic effect [3,4]. Fentanyl is also often applied in 
general anesthesia (GA), since it can facilitate tracheal intubation and prevent tube-induced cough 
[5,6]. Fentanyl itself can lead to cough [7] and the incidence of fentanyl-induced cough (FIC) differs 
from 28 to 46% according to prior reports [8]. An intravenous bolus of fentanyl can often induce a 
cough reflex [9]. To date, fentanyl-induced cough has received low attention because it rarely causes 
serious effects in most ASA I-II patients under surgery [7]. FIC is not an unusual phenomenon 
during the induction of GA [10]. The vast majority of FIC are benign, with scarce events of spasmodic 
and explosive coughing [11,12]. Of course, FIC is accompanied by great intrathoracic pressure and 
can increase intraocular, intracranial, and intra abdominal pressures, so it should be efficiently 
prevented in patients needing a steady induction at the beginning of GA, especially in those with 
elevated intracranial pressure, acute glaucoma, penetrating eye injury, dissecting aneurysm, serious 
airway responsiveness, full stomach, pneumothorax and so on. Additionally, severe FIC can cause 
fatal upper airway obstruction and aspiration pneumonia, which need immediate intervention [7]. 
The mechanism of FIC is unknown, and various agents and techniques are used to decrease its 
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incidence [13]. Some studies have found that premedication with 
certain agents (e.g. clonidine, dexmedetomidine, lidocaine, dezocine, 
ketamine and so on) could decrease the incidence of FIC [7]. All these 
agents have bronchorelaxant effects on airway smooth muscle [14]; 
however, these methods are not uniformly effective [15].

Given that prevention of fentanyl-induced cough (FIC) is a 
significant clinical implication [16], the present study was designed to 
investigate whether premedication with low-dose fentanyl, lidocaine, 
and ketamine can decrease the incidence of FIC efficiently. 

Materials and Methods
After approval by ethics committee and obtaining written 

informed consent, in this double-blinded randomized placebo-
controlled study, 200 patients aged between 18 to 50 years old, with 
ASA I or II underwent surgery under general anesthesia involved. 
Patients with BMI<30, history of asthma, smoking, upper respiratory 
tract infection in recent two weeks, chronic cough, and history of 
using steroids drugs or bronchodilators were excluded. Patients were 
randomly allocated in four groups (I, II, III, IV; n = 50 for each group) 
using a computer-generated table of random numbers. Patients were 
pretreated with IV midazolam 0.02mg/kg 10min before Induction of 
anesthesia in the operating room. The patients in groups I, II, III and 
IV were given 5mL fentanyl (25μg), lidocaine (1mg/kg), ketamine 
(0.15mg/kg) or normal saline (as the control group), respectively, 
intravenously (IV) over 5 seconds. After 1 minute, a fentanyl bolus 
(2μg/kg) was then injected into all patients over 2 to 3 seconds. 

Immediately, an observer, blinded to the groups, noted the incidence 
and severity of cough during the next 1 min. Any episodes of cough 
within 1 min of fentanyl administration was classified as FIC, and 
the severity was graded based on the number of coughs (mild, 1–2; 
moderate, 3–5; and severe, >5). The patient’s vital signs such as 
systolic blood pressure (SBP), diastolic blood pressure (DBP), and 
mean arterial pressure (MAP) were recorded 1 min before primary 
drug injection, before fentanyl bolus injection, and 1 and 3 minutes 
after fentanyl bolus injection. SPSS (version 15) was used for statistical 
analysis. P<0.05 was considered as significant.

Results 
The mean age of participants in group I (fentanyl), II (lidocaine), 

III (ketamine) and IV (normal saline) was 30.58±11.3, 29.60±11.7, 
31.20±11.20 and 31.52±12.70, respectively. Four groups had no 
significant difference in terms of mean age (p=0.89). The incidence of 
FIC was 16% in group I, 14% in group II, 24%in group III, and 46% 
in group IV (Table 1). The incidence of FIC in group IV (the control) 
was significantly more than the other groups (p<0.05). The incidence 
of FIC in group II (lidocaine) and I (fentanyle) were significantly 
lower than other groups (p<0.05). There was no significant difference 
considering the onset time of cough among the four groups (p=0.97) 
(Table 2). The patient’s hemodynamics data (SBP, DBP, MAP) were 
recorded 1 min before primary drug injection, before fentanyl bolus 
injection, and 1and 3 min after fentanyl bolus injection (Figure 1 
and 2). The chi-square test showed that SBP and MAP in group II 
(lidocaine) were significantly more than other groups (p=0.005 and 
0.028, respectively). There was no significant difference regarding 
DBP among the four groups (p=0.474).

Discussion 
Fentanyl itself can lead to cough [7] and the incidence of fentanyl-

induced cough (FIC) differs from 28 to 46% according to prior 
reports [8]. Various efforts have been made to decrease the incidence 
of FIC during induction of anesthesia [10]. A number of studies 
have been designed to decrease the incidence of FIC using available 
anesthetic agents (eg, lidocaine, propofol, ephedrine, midazolam, and 
atropine with varying success) [16]. In our study, antitussive effect of 
premedication with Intravenous lidocaine and low-dose fentanyl was 
more than ketamine. There was no significant difference in the onset 

Figure 1: Systolic blood pressure (SBP) alterations during anesthesia.

Figure 2: Diastolic blood pressure (DBP) alterations during anesthesia.

Groups
fentanyl-induced cough

P.valuea
Mild cough, 

N (%)
Moderate cough, 

N (%)
Sever cough, 

N (%)
Group I 

(fentanyl) 5 (62.5) 3 (37.5) 0

0.03

Group II 
(lidocaine) 4 (57.1) 3 (42.9) 0

Group III 
(ketamine) 7 (58.3) 4 (33.3) 1 (8.3)

Group IV 
(saline) 3 (13) 13 (56.5) 7 (30.4)

Table 1: The incidence of fentanyl-induced cough (FIC) in four groups.

a Chi-square test

Groups Onset time of cough a p-value b

Group I (fentanyl) 13.12±5.9

> 0.05
Group II (lidocaine) 20.18±18.13

Group III (ketamine) 14.57±6.29

Group IV (saline) 16.25±12.58

Table 2: Onset time of cough after fentanyl injection.

a Mean ± SD
b Kruskal-Wallis Test
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time of cough among the four groups. Pandey et al. suggested that 
Intravenous lidocaine 1.5mg/kg, when administered 1 min before 
bolus fentanyl, is considerably effective in preventing FIC compared 
to placebo (0.9% saline), without affecting the severity of cough [17]. 
In another study, Pandey et al. showed that IV lidocaine 0.5mg/kg 
is the least dose required to prevent FIC when administered 1min 
prior to fentanyl [18]. It is recognized that IV ketamine, an NMDA 
antagonist, has well-known effective analgesic and bronchodilatory 
effects [16]. Yeh et al. represented that Low-dose ketamine (0.15mg/
kg IV) effectively decreases FIC and delays the onset time of 
cough [16]. Guler et al. demonstrated that IV ketamine (0.5mg/
kg) considerably reduced the FIC with lidocaine and placebo [19]. 
Shrestha et al. found that pre-emptive use of least dose fentanyl 25µg 
administered 1 min before a higher bolus dose of fentanyl (125 or 
150µg) can efficiently prevent cough [2]. Gu C et al. reported that a 
primary dose of fentanyl 0.5µg/kg prevented FIC during induction of 
anesthesia in clinical practice. FIC was positively associated with the 
dose of fentanyl [10]. In our study, the incidence of FIC was lower 
in group I (pretreated with low-dose fentanyl) than placebo group 
which was in line with previous findings. Our hemodynamics data 
showed that SBP and MAP in group II (lidocaine) were significantly 
more than other groups (p=0.005 and 0.028, respectively). However, 
these hemodynamic changes were not serious and harmful for the 
patients. There was no significant difference in DBP among the four 
groups.

Conclusion
Our study suggests that premedication with low dose fentanyl 

(25μg), lidocaine (1mg/kg), and or ketamine (0.15mg/kg) 1min 
previous to the higher bolus dose of fentanyl can efficiently prevent 
cough and can be a simple and cost effective process for prevention 
of FIC, without any harmful effects on the patient's hemodynamic 
status. These agents caused no delay in onset time of fentanyl induced 
coughing.
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