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Background h: Fentanyl is a preferred narcotic in anesthesia, especially wit
respect to a pre- finduction adjunct agent. It elicit a brief cough in up to 50% o

dpatients when the drug is injected by intravenous bolus which in turn coul
increa ese intracranial pressure and intraocular pressure and also could increas
heart rate and blood pressure in susceptible patient. 
Aim d: We designed this study to compare effectiveness of low dose ketamine an
lidocaine in the prevention of fentanyl-induced cough.  
Material and Methods ,: This prospective double blinded, randomized placebo

econtrol study, was conducted in Erbil public and private general Hospitals. W
selected 150 patients, age 18- r60 years, who underwent elective operation unde
general anesthesi da; 50 cases of them received ketamine, 50 cases receive

dlidocaine 50 cases received normal saline. Any episodes of cough were classifie
aas coughing and was observed for one minute after fentanyl administration by

blinded observer. Blood pressure, heart nrate, and pulse oximetry oxyge
saturation (Spo2) were recorded before giving ketamine or lidocaine or 0.9% 
saline and 1 minute after fentanyl injections. 
Results l:  in this study, 25.3% of the whole sample developed cough after fentany
injection. However h, 42% in the control group developed cough, compared wit

.26% of patients in the Lidocaine group, and 8% in the Ketamine group (p < 0.001)  
Conclusion h: Low dose ketamine can effectively suppress fentanyl induced coug
and it is a better drug compared to lidocaine. 
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1. INTRODUCTION 

Fentanyl as a selective μ-opioid receptor agonist is the preferred narcotic in anesthesia, 

especially with respect to a pre-induction adjunct agent. Major preferences of this drug 

include; rapid onset, the brief duration of action, cardiovascular stability, and low histamine 

release. The antitussive actions of opioids are well known and central in origin. Opioids blunt 

or eliminate somatic and autonomic responses to tracheal intubation. They allow patients to 

tolerate endotracheal tube placement without coughing or “bucking.” (1) Conversely, 

fentanyl, sufentanil, and alfentanil curiously elicit a brief cough in up to 50% of patients 

when the drug is injected by intravenous bolus. Fentanyl, administered through a peripheral 

intravenous cannula, provoked cough when it was injected rapidly (2). 

Jong-In Han et al. demonstrated that fentanyl-induced cough has a higher frequency in 

infants and children (3). Oshima and colleagues suggested that young age is one of the 

important contributing factors for the occurrence of fentanyl-induced cough(4).  

Fentanyl-induced cough is usually a benign and self-limiting phenomenon, but rarely, it can 

be accompanied with some adverse effects such as; rising intraocular, intracranial, and intra-

abdominal pressures, which may require prompt treatment (5). Li and associates reported 

that nonsmoking women undergoing gynecological surgery who develop fentanyl-induced 

cough during induction of anesthesia have a higher incidence of postoperative nausea and 

vomiting (PONV)(6). 

The incidence of cough decreased significantly as the injection time was increased (7), as 

well as by the administration of 1.5 mg/ kg lidocaine 1 minute before fentanyl administration 

(8). A meta-analysis showed that the lowest effective dose of lidocaine on the risk of opioid-

induced cough was 0.5 mg/kg (9).8 It was also reported that preemptive use of fentanyl 25 

μg, administered 1 minute before bolus injection of fentanyl (125 or 150 μg), can effectively 

suppress fentanyl-induced cough (10).9 Propofol, α2 agonists (clonidine, dexmedetomidine), 

inhalation of β2 agonists (terbutaline, salbutamol), were also effective for suppression of 

fentanyl-induced cough (11). A prospective randomized controlled study demonstrated that 

a huffing maneuver, consisting of a forced expiration against open glottis, just before 
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intravenous fentanyl administration significantly reduced the incidence and severity of 

fentanyl-induced coughing in the majority of the patients (12).   

Since ketamine as a pretreatment for prevention of fentanyl induced cough is less compared 

to control and lidocaine (which used routinely by anesthetist to decrease pain of injection of 

propofol) we designed this study to compare effectiveness of low dose ketamine with 

lidocaine for prevention of fentanyl-induced cough to control. 

 

2. METHODOLOGY 

This prospective double blinded, randomized placebo, control study was conducted in Erbil 

Teaching public and Serdam private general Hospitals from 15th  of July to the 15th of 

September 2022. We selected the sample of study of all patients who had been referred to 

the hospital for elective operation under general anesthesia. Sample size for this study was 

150 patients divided into three equal groups with 50 cases in each, namely, ketamine , 

lidocaine and placebo groups.  

Inclusion criteria:  

1. Adult patients aged 18-60 years of both genders  

2. Comparable with American Society of Anesthesiologists physical status (ASA) I or II. 

3. Candidates for elective surgery under general anesthesia.  

Exclusion criteria:  

Patients patients with history of COPD, asthma and recent upper respiratory tract infection, 

emergency operations and obstetric case and any medical history of allergy to local 

anesthetics. 

Interventions and measurements:  

patients randomly assigned to receive either intravenous 0.15 mg/kg of ketamine or 1.0 

mg/kg of lidocaine over 5 seconds, one minute before administration of 3μg/kg fentanyl 

injected over 5 seconds. After fentanyl injection we observed the patient for any episodes of 

cough for one minute and then anesthesia induction started with intravenous anesthetics 

and muscle relaxant. The control group, who received Normal Saline, were compared with 

two invention arms to determine the study outcomes. A trained nurse who was blinded to 
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patients’ allocation prepared the syringes containing lidocaine, fentanyl, and normal saline 

just before induction of general anesthesia. 

Any episodes of cough were classified as coughing and was observed for one minute after 

fentanyl administration by a blinded observer. Blood pressure, heart rate, and pulse 

oximetry oxygen saturation (Spo2) were recorded before giving ketamine or lidocaine or 

0.9% saline and 1 minute after fentanyl injections. 

The primary outcome was defined as the cough incidence in each group. Hemodynamic 

change (blood pressure and heart rate) in patients who developed cough were secondary 

outcomes in our study. 

Demographic and clinical data of the patients were expressed as means ± SD and/ or 

frequencies and percentage. Scale variables were tested for statistical normal distribution by 

Shapiro-Wilk test. Data were analyzed using the Statistical Package for Social Sciences (SPSS, 

version 26). Chi square test of association was used to compare proportions of two or more 

groups. Mann-Whitney test was used to compare the mean ranks of two groups. Kruskal-

Wallis test was used to compare the mean ranks of three groups. A p value of ≤ 0.05 was 

considered as statistically significant. 

 

3. RESULTS 

The total number of the studied sample was 150 patients. One third of them (50) didn’t take 

anything, 50 patients took Lidocaine, and 50 took Ketamine. Around half (40%) of the sample 

were aged less than 30 years, and 28% were aged 30-39 years. No significant difference in 

the age distribution of the three groups (p = 0.202), 57.3% of the patients were females, but 

the difference was not significant between the groups (p = 0.647) (Table 1).  

Cough was developed 25.3% of the total patients. Only 8% of the patients in the Ketamine 

group developed cough, compared with 26% of patients in the Lidocaine group, and 42% of 

the control (p < 0.001), (Table 2). The post-operative readings of HR, SBP, and DBP were 

subtracted from the pre-operative readings. The mean difference between the mentioned 

readings was compared across the three groups and no significant differences was found 

between the three groups regarding the difference in HR (p = 0.073), SBP (p = 0.419), and 

DBP (p = 0.076). (Table 3).  
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In the control group, in general, there was an increase in the HR after the operation among 

patients who developed cough (mean of difference was -4.19) compared with 8.17 among 

patients with no cough (p < 0.001). The decrease in SBP and DBP after the operation was 

significantly higher among patients with no cough than among patients with cough (p = 

0.001 and p < 0.001 respectively). In the Lidocaine group, the decrease in HR, SBP and DBP 

were significantly higher among patients with no cough than among patients with cough. 

The same pattern can be observed in the Ketamine group, but the differences were not 

significant (Table 4). 

 

Table 1. Age and gender distribution of the study groups. 

  

  

Control 

No. (%) 

Lidocaine 

No. (%) 

Ketamine 

No. (%) 

Total 

No. (%) 
P* 

Age     

0.202 

< 30 21 (42.0) 15 (30.0) 24 (48.0) 60 (40.0) 

30-39 13 (26.0) 20 (40.0) 9 (18.0) 42 (28.0) 

40-49 6 (12.0) 6 (12.0) 10 (20.0) 22 (14.7) 

≥ 50 10 (20.0) 9 (18.0) 7 (14.0) 26 (17.30 

Gender      

Male 24 (48.0) 20 (40.0) 20 (40.0) 64 (42.7) 
0.647 

Female 26 (52.0) 30 (60.0) 30 (60.0) 86 (57.3) 

Total 50 (100.0) 50 (100.0) 50 (100.0) 150 (100.0)  

* Comparison by by Chi square test. 

Table 2. Incidence of cough by group. 

  Cough  

No. (%) 

No cough 

No. (%) 

Total 

No. (%) 
P* 

Control 21 (42.0) 29 (58.0) 50 (100.0) 

< 0.001 Lidocaine 13 (26.0) 37 (74.0) 50 (100.0) 

Ketamine 4 (8.0) 46 (92.0) 50 (100.0) 

Total 38 (25.3) 112 (74.7) 150 (100.0)  

*Comparison by Chi square test. 
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Table 3. Comparing of the means of difference between the pre and post-operative 

parameters between the study groups. 

  Group Mean SD Mean rank P* 

Difference HR  

Before-After 

  

Control 2.98 13.31 78.7 

0.073 Lidocaine 4.22 4.89 83.4 

Ketamine 1.80 4.48 64.3 

  Total 3.00 8.59   

Difference SBP  

Before-After 

  

  

Control 9.84 16.49 69.9 

0.419 Lidocaine 14.16 15.77 81.4 

Ketamine 10.40 10.90 75.1 

  Total 11.47 14.63   

Difference DBP  

Before-After 

  

  

Control 5.94 10.39 67.2 

0.076 Lidocaine 8.42 7.18 86.4 

Ketamine 5.90 5.44 72.8 

  Total 6.75 7.98   

SD: standard deviation, * Kruskal-Wallis test used in comparisons. 

 

 

Table 4. Comparing the means of difference between the pre and post-operative 

parameters between those with cough and no cough in each of the study groups. 

  Cough No cough 

P* 
Difference (pre-post) Mean SD 

Mean 
rank 

Mean SD 
Mean 
rank 

Control               

HR -4.19 14.02 16.7 8.17 10.17 31.8 < 0.001 

SBP 1.05 11.63 17.5 16.21 16.7 31.2 0.001 

DBP 0.57 8.12 16.9 9.83 10.23 31.6 < 0.001 

Lidocaine               

HR 1 5.39 16 5.35 4.22 28.8 0.006 

SBP 5.31 13.47 14.5 17.27 15.48 29.3 0.002 

DBP 3.62 6.19 15 10.11 6.8 29.1 0.003 

Ketamine               

HR -0.75 2.5 15.8 2.02 4.56 26.3 0.175 

SBP 3.75 4.57 14.7 10.98 11.12 26.4 0.132 

DBP 2.25 4.19 15.3 6.22 5.46 26.3 0.153 
SD: standard deviation * Mann Whitney test used in comparison  
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4. DISCUSSION 

Fentanyl and its derivatives are used as a part of opioid analgesics in the induction and 

maintenance of general anaesthesia. Intravenous bolus injection of fentanyl and its 

derivatives often cause cough. Our aim for this study was to assess effectiveness of 

pretreatment with either lidocaine or low dose ketamine to decrease the rate of fentanyl 

induced cough. 

At first our study showed that 3μg/kg of fentanyl induced cough in 42% of patients in 

placebo group which was lower than previous reports by Lin JA et al.(2) where incidence was 

50% and Lin CS et al. (13) where it was 65% and Dehghanpisheh et al. (14) which was 75% 

which could be due to wider range of age and heterogenicity and exclusion criteria in this 

study. 

Based on our data in this study, incidence of cough in patients who received 1mg/kg 

lidocaine as pretreatment was 26% which was almost the same compared to studies by 

Gecaj-Gashi et al (15). who reported a prevalence of 22% and Chandra et al (16) who 

reported a prevalence of 20% with 1mg/kg of lidocaine. Other studies who use higher dose 

of lidocaine(2mg/kg) reported higher prevalence of cough like Schlimp CJ et al. (17) and 

Dehghanpisheh et al. (14) who reported prevalence of more than 40%. Patients who 

received low dose ketamine as pretreatment, prevalence of cough was 8% which is almost 

the same of study by Yeh CC (18) who reports 7% prevalence of cough with 0.15mg/kg of 

ketamine. Regarding the secondary outcome in our study which was hemodynamic change 

in patients who developed cough, according to our data we can see that patient who 

developed cough after fentanyl injection has higher heart rate and blood pressure compared 

to patient who had no cough which indicate that in patient who have cardiovascular 

compromise this cough could cause adverse effects. However, we couldn’t find studies who 

compare hemodynamic change in fentanyl induced cough and further study in this regard 

justified. Although various mechanisms responsible for opioid-induced cough have been 

postulated, the exact mechanism is still unclear. Opioid could inhibit central sympathetic 

outflow, therefore activating the vagus nerve. This enhancement of vagal activity was 

reported as a possible cause of cough and reflex bronchoconstriction. Other possible 

mechanisms postulated as the cause of opioid-induced cough include pulmonary chemo-
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reflex, which is mediated by either rapidly adapting irritant receptors or vagal C-fiber 

receptors located in proximity to pulmonary vessels, and the trigger stimulus and bronchial 

hyperirritability theory. The precise mechanisms by which intravenous lidocaine prevent 

fentanyl-induced cough are not clear. It has been proposed that depression of brain stem 

functions by lidocaine may be responsible for cough suppression or lidocaine may act by 

anesthetizing peripheral cough receptors in the trachea and hypopharynx. Although the 

bronchodilating effect of lidocaine has not been confirmed, the intravenous administration 

of lidocaine suppress mechanically and chemically induced airway reflexes, including the 

cough reflex. Ketamine is a non-competitive NMDA(N-Methyl-D-Aspartic acid) receptor 

antagonist and NMDA receptor was suggested to be involved in regulation of cough reflex 

(19). Ketamine may attenuate reflex bronchoconstriction or cough through the blockade of 

NMDA receptor activation, which result in the direct or indirect bronchodilating effects on 

airway smooth muscle(20). 

 

5. CONCLUSIONS  

Based on our result in this study we can conclude that low dose ketamine can effectively 

suppress fentanyl induced cough and it is a better drug compared to lidocaine in this regard 
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