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Abstract:

This study evaluated the effect of pentazocine pretreatment on fentanyl-induced cough. With ethics committee approval, 277 ASA

I–II patients, aged between 19 and 63 years, undergoing various elective surgeries during general anesthesia, were enrolled in this

prospective, randomized, double-blind, placebo-controlled clinical trial. All patients were randomly assigned to one of three groups.

Group I (n = 92) and Group II (n = 93) received normal saline, while Group III (n = 92) received pentazocine 0.5 mg·kg�� 5 min prior

to receiving fentanyl, Patients belonging to Groups II and III were administered 2 µg/kg fentanyl intravenously over 2 s after the first

injection; Group I served as a negative control for fentanyl. Physiologic indicators such as heart rate (HR), non-invasive blood pres-

sure (NBP) and pulse oximetry oxygen saturation (SpO�) of patients were recorded before giving pentazocine or normal saline

1 minute after fentanyl injections. The incidence of cough was recorded and graded as mild (1–2), moderate (3–5) and severe (> 5),

depending on the number of coughs observed [13]. The incidence of cough was 0%, 22.6% and 4.3% in Group I, Group II and Group

III, respectively. There was no significant difference in SpO� for the duration of the trial among the three groups. Premedication with

intravenous pentazocine can minimize the incidence of fentanyl-induced cough and has no influence on blood pressure, heart rate,

and SpO� compared with Group II.
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pressure, SpO� – pulse oximetry oxygen saturation

Introduction

Fentanyl, a synthetic opioid, is widely used for gen-

eral anesthesia by anesthesiologists in the operating

room, and sometimes patients will develop a cough

after a round of injections. In Bohrer’s report, up to

46% of patients had a reported fentanyl-induced

cough after they were delivered 7 µg/kg of fentanyl

through a central venous catheter [3], the vast major-

ity of which are classified as benign, with rare occur-

rences of explosive and spasmodic coughing. Strate-

gies to decrease the occurrence of reflex cough after an

intravenous bolus of fentanyl include techniques to

prolong injection time or the use of terbutaline, clo-

nidine, dexamethasone and lidocaine [4, 5, 7, 8 10];

however, these approaches are not uniformly effective.

Pentazocine is the first mixed agonist-antagonist

analgesic to be marketed; it is an agonist at the �- and

�-opioid receptors and has a weak antagonist action at
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the µ-receptor. Intravenous (iv) injection of pentazo-

cine has never been associated with coughing, which

may be helpful for reducing the incidence of

fentanyl-induced cough. This trial was conducted to

determine the efficacy of pentazocine pretreatment in

prevention of fentanyl-induced cough from an iv fen-

tanyl bolus.

Materials and Methods

After obtaining institutional approval from our Hu-

man Investigation Committee and informed consents

from the participants and referencing the study of

Agarwal et al. [1], 300 adult patients of ASA physical

status I–II, aged between 19 and 63 years old and

scheduled for elective surgical procedures were

screened; of them, 277 were enrolled in this clinical

trial. Using a computer-generated table, the patients

were randomly assigned into three groups. Exclusion

criteria included history of asthma, chronic cough,

smoking, upper respiratory tract infection in the pre-

vious two weeks, or medication with angiotensin-

converting enzyme inhibitors.

Following the establishment of peripheral venous

access (a catheter was inserted in a right or left ante-

cubital vein for fluid and drug administration), physi-

ologic parameters such as HR, NBP and SpO2 of all

patients were monitored by electrocardiogram (ECG).

Supplemental oxygen therapy via the nasal tube (40%

O2 2 l/min) remained at SpO2 above 92% throughout

the duration of the study. Artificial support was given

in a timely manner only if the SpO2 levels fell below

92%, which was defined as the respiration depression

cutoff.

In Group III patients, a bolus of pentazocine

0.5 mg·kg–1 was injected, whereas patients in Group I

and Group II received 4 ml of saline as a control. Five

minutes later, 6 ml of fentanyl (2 µg·kg–1) was given

intravenously to Group II and III, and Group I served

as a control with the same volume of saline adminis-

tered over 2 s. The following incidence of cough in all

groups was recorded by another anesthesiologist. Sy-

ringes for injection were labeled with drug numbers,

keeping the identity of the group treatment concealed

from all research staff, data collection doctors and

nurses, and drug delivery personnel until the comple-

tion of the study. The corresponding drug name and

number were sealed in an envelope and kept in the

Science & Education Department of our hospital [14].

Coughs were classified based on the number of them

within a 30 s interval as follows; mild (1–2), moderate

(3–5) and severe (>5). Two minutes later, induction of

general anesthesia was started as usual. The results

are expressed as the mean ± standard deviation or

rate. One-way analysis of variance was used to com-

pare patients’ characteristics such as age and weight

and the parameters of patients recorded during stud-

ies, followed by Tukey’s multiple comparison test for

a posteriori comparisons. Fisher’s exact test was used

to compare the frequency of cough among groups.

The results were considered statistically significant if

p < 0.05.

Results

300 ASA physical status I–II adult patients were screened,

and of those 277 patients were evaluated in our study

(5 subjects declined participation, 8 had a habit of

smoking, 4 had a history of asthma, and 6 suffered

upper respiratory tract infection within the two weeks

prior to surgery). The groups were similar in demo-

graphic characteristics and ASA physical status (Tab.

1), as well as parameters such as HR, NBP and SpO2

before operation. Compared with Group I (p < 0.05),

HR and NBP were decreased in Groups II (5.3 ± 2.4

bpm, 8.6 ± 4.1 mmHg) and III (5.7 ±2.8 bpm, 9.2 ±

4.6 mmHg) 1 min after fentanyl administration, but

the lowest values were still within safety limits, and

there was no observable difference between groups II

and III (p > 0.05). The patients in Group II had more
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Tab. 1. ���������� ����

Groups I (n = 92) II (n = 93) III (n = 92)

Sex (M/F) 59/33 59/34 57/35

Age (yr) 41.6 ± 13.2 42.1 ± 14.9 42.9 ± 12.6

Weight (kg) 63.4 ± 5.4 62.6 ± 6.1 63.0 ± 4.5

ASAclass (I/II) 48/44 47/46 46/46
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coughing (22.6%) and a higher intensity of mild and

moderate grade (14.0%, 6.5%) than those in Group III

(4.3%, 3.3% and 1.0%, p < 0.01). Severe grade cough

intensity showed no difference between Groups II and

III (Tab. 2). However, no cough was observed in Group

I receiving intravenous normal saline.

No incidence of explosive and spasmodic truncal

rigidity and hemodynamic events were observed in

our study after receiving both pentazocine and fen-

tanyl bolus IV.

Discussion

Reflex cough provoked by fentanyl is commonly ob-

served during the induction of anesthesia in our oper-

ating rooms. The incidence of cough reported by pre-

vious studies varies, which might be ascribed to dif-

ferent doses and routes of fentanyl administration [3,

10]. In our study, we have shown that 22.6% of the

patients in Group II coughed following administration

of 2 µg·kg–1
iv fentanyl through the peripheral venous

tract for 2 s. This was similar to the findings of Lin et

al. [8], probably because a similar dose of fentanyl

and the same route of administration were used.

Through this study, we also found that the tussive

effect of fentanyl can be suppressed by premedication

with 0.5 mg·kg–1 pentazocine given intravenously 5 min

prior to fentanyl administration. Reviewing the previ-

ous studies, we noticed that there are many factors in-

volved in the development of fentanyl-induced cough

such as age, smoking and medicine-like terbutaline,

clonidine, dexamethasone, lidocaine, etc. [4, 5, 7, 8,

10, 11]. Patients who were old men or current light

smokers showed a decreased incidence of cough in

the report by Lin et al. [8]. Though the medicines

mentioned above could partly reduce the incidence of

coughing, some unexpected side effects have oc-

curred during drug administration and caused severe

events such as malignant arrhythmia, hypopiesia, hy-

pertension, etc. Pentazocine is classified as an opioid

agonist-antagonist that stimulates the �- and �-opioid

receptors and has a weak antagonist action at the µ-

receptor and little influence on the HR, NBP and

SpO2 of patients. Our results confirm these results in

that there was no significant difference observed be-

tween Group II and III. Supplemental oxygen therapy

via the nasal tube (40% O2 l/min) administered con-

currently with intravenous drugs is another variable,

which supports the SpO2 above 92%.

The mechanism of decreased coughing incidence

may be explained by the fact that when pentazocine

was given before fentanyl, some receptors responsible

for cough would be occupied, blocking any potential

interaction with fentanyl. This may be the reason why

pentazocine pretreatment in Group III patients had

a reduced incidence of cough compared with Group II.

Up to now, there have been at least three main hy-

potheses proposed for the mechanism of fentanyl-

induced coughing. Paintal et al. [12] and Yasuda et al.

[16] proposed that a pulmonary chemoreflex is the

likely mechanism, which is mediated by either irritant

receptors (rapidly adapting receptors) or by vagal C-

fiber receptors (also known as J or juxtacapillary re-

ceptors) near pulmonary vessels. Once these receptors

are stimulated by fentanyl, sudden bronchoconstric-

tion and coughing will be triggered. Moreover, sub-

stances like histamine and neuropeptides released by

action on the prejunctional µ-opioid receptors after iv

fentanyl administration play an important role in con-

tributing to this coughing [6, 9, 15]. In another study,

Benthuysen et al. [2] argued that vocal cord spasms

might induce the coughing mechanism. Pentazocine

may inhibit fentanyl-induced coughing by interfering

in any or all of these mechanisms. This marked poten-

tiation of suppressing reflex cough by iv administra-

tion of pentazocine is clinically significant, and it

might be able to suppress fentanyl-induced cough

with fewer autonomic side effects than those caused

by other medicines (i.e., terbutaline, clonidine, dex-

amethasone, and lidocaine).

In conclusion, premedication with intravenous

0.5 mg·kg–1 pentazocine 5 min prior to fentanyl ad-
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Tab. 2. /������� ��� ������� �	 ��	��� �����

Groups Incidence (%) Severity of cough (%)

Mild moderate severe

I (n = 92)

II (n = 93)

III (n = 92)

0

22.6

4.3*

0

14.0

3.3*

0

6.5

1.0*

0

2.2
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ministration can effectively decrease the incidence of

fentanyl-induced cough and enhance the anesthetic

effect. Furthermore, in some special situations, such

as increased intracranial, intrathoracic pressure or an

injured eyeball, a fentanyl-induced cough may be

a dangerous problem. In these situations, the above-

mentioned method makes anesthetic induction safer

and smoother.
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