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Dezocine attenuates fentanyl-induced cough in a
dose-dependent manner-a randomized controlled trial
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Abstract: Fentanyl-induced cough (FIC) should be effectively prevented in patients requiring stable induction of gen-
eral anesthesia. Our study was to evaluate the suppressive effects of different doses of intravenous dezocine on FIC
during the induction of general anesthesia. A total of 400 patients of American Society of Anesthesiologists (ASA)
physical status | and Il were randomized into four groups (n = 100). Right before Fentanyl bolus, the four groups
were given intravenously a matching placebo (group 1) (equal volume of 0.9% saline), dezocine 0.025 mg/kg (group
1), 0.05 mg/kg (group Ill), and 0.1 mg/kg (group V), respectively. Patients were induced with fentanyl 3 pg/kg and
the injection time of fentanyl was less than 5 s in all patients. The occurrence of cough was recorded 2 min after
fentanyl bolus. The incidence of FIC was 40% in group |, 12% in group Il, 4% in group lll, and O in group IV. Group
| had significantly higher incidence of FIC than Groups II, lll and IV (P < 0.05). Group IV had lower incidence of FIC
than Groups Il (0% vs 12%; P = 0.0003) and Il (0% vs 4%; P = 0.043). Our study showed that intravenous dezocine
reduced the incidence of FIC during anesthetic induction. The suppressive effect was dose-dependent.
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Introduction

Fentanyl is a synthetic opioid, which is a popu-
lar drug for anesthesiologists because of its
quick onset, short duration of action, ease of
titrability, intense analgesia, cardiovascular
stability and low histamine release [1, 2].
However, fentanyl-induced cough (FIC) is often
reported after intravenous bolus administra-
tion of fentanyl during anesthesia induction
[3-5]. FIC may be undesirable because of the
increase of intracranial, intraocular, and intra-
abdominal pressures. FIC is transient and not
severe in most patients. But FIC should be
effectively prevented when patients were asso-
ciated with pneumothorax, cerebral aneurysm,
brain trauma, brain hernia, open eye injury,
arterial aneurysm resection, hypersensitive air-
way disease, full stomach and so on [6-9].

Dezocine is a mixed agonist-antagonist opioid,
a full agonist of k-receptor and partial agonist
of p-receptor [10-12]. Dezocine is widely
applied as perioperative pain analgesic agent
in China. Fentanyl binds most readily to the
J-receptor and less well to the k-receptor. This

implies that FIC may be from agonism at the
u-receptor. Recently Sun et al. [13] demonstrat-
ed that intravenous administration of 0.1 mg/
kg dezocine completely suppressed FIC during
induction. Although Sun et al. has demonstrat-
ed a proper dosage for dezocine to prevent FIC.
In this study iv dezocine was administered 10
min before induction, which may be not a con-
venient practice in some emergent situations.
Furthermore, the effects of different doses of
dezocine on FIC are still unknown.

The hypothesis of this study was that the effects
of different doses of dezocine on FIC might be
different. So we designed a prospective, ran-
domized, double blinded, and placebo con-
trolled study to investigate the effects of differ-
ent doses of dezocine on FIC in patients during
the induction of general anesthesia. The prima-
ry outcome was the incidence of cough.

Methods
This prospective randomized, double-blind trial

(ChiCTR. org ID ChiCTR-TRC-13003359) was
approved by the Cancer Hospital, Fudan
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Figure 1. Flow diagram of subjects.

University Institutional Human Ethics Com-
mittee, Shanghai, China (Chairperson Professor
Dr J. Wu; protocol number: 1307124-2) on 17
July 2013. After having obtained written
informed consent, 400 American Society of
Anesthesiologists physical status I-ll patients,
aged 20-70 years were included in the trial.
Exclusion criteria included a history of smoking,
asthma, chronic cough, pregnancy, upper air-
way infection within 2 weeks of surgery, bron-
chodilators, or steroids in the previous 2 weeks.

Patients were randomly allocated into 4 groups
by the use of computer-generated codes.
Allocation concealment was established by
placing the randomization sequence in consec-
utively numbered, opaque envelopes. Group |
received saline; Group Il received dezocine
0.025 mg/kg; Group lll received 0.05 mg/kg;
Group IV received dezocine 0.1 mg/kg. Patients
in Group I, lll, IV received dezocine which was
diluted with saline to 10 ml, just before fentanyl
bolus; whereas patients in Group | received the
equal volume of 10 ml saline. The study was
carried out by three investigators in a blinded
manner as follows: Each test solution was pre-
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pared in a syringe by the first investigator, who
was also responsible for subject grouping. The
second investigator, who was blinded to the
type of test solution, performed the iv injection.
The variables were recorded by the third inves-
tigator, who was blinded to the type of test
solution.

None of the patients received any premedica-
tion. Before being taken to the operating room,
a 20-gauge cannula was inserted into the dor-
sum of each patient’s hand and connected to a
T-connector for drug administration. Upon arriv-
al, standard ASA monitors were attached,
including non-invasive arterial pressure, ele-
ctrocardiography, and pulse oximetry. Then,
patients were given the following medications
intravenously: Group | received saline; Group I
dezocine 0.025 mg/kg; Group Il 0.05 mg/kg;
Group IV dezocine 0.1 mg/kg.

Just after dezocine administration, fentanyl 3
ug/kgwas administered through the peripheral
ivline less than 5 seconds. The occurrence and
severity of cough for 2 min after the fentanyl
injection were recorded since the cough gener-
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Table 1. Demographic data

Group | Group Il Group Il Group IV

(n=100) (n=100) (n=100) (n=100) P

Age (years) 45+12 46+13 43+14 44+14 0.49
Sex (M/F) 59/41  55/45  64/36  65/35 0.41
Weight (kg) 63+9 61+10 63+8 65+10 0.54
Height(cm) 162+7 161+8 1646 1637 0.83
ASAl/Il(n)  60/40  65/35  62/38  64/36 0.89

Values are expressed as mean + SD or numbers. ASA, American Society
of Anesthesiololgists. No statistical differences were observed between

and B = 0.8). To compensate for
potential dropouts, we enrolled 100
patients in each group.

Continuous variables are presented
as mean * SD. Pearson chi-square
test Yates’s correction or Fisher’s
exact probability test was used to
compare differences in the incidenc-
es and number of coughs. Patient
age, height, weight, SBP, DBP, HR and

groups.

Table 2. Fentanyl-induced cough and its severity in the four

groups

Sp0, were compared between the
groups using one-way analysis of vari-
ance (ANOVA) followed by a Turkey
post hoc test.

Group I(n= Il (n=

M(n= IV(n=
100) 100)  100) 100)

Results

Cough (n, %)

Severity Mild 25 8 3
Moderate 10 4 1
Severe 5 0 0

40 (40) 12(12)"™ 4(4)"" 0(0)"
<0.001

Of the four hundred and sixty enrolled
patients, sixty patients were excluded
from the study due to a history of
asthma, upper respiratory tract infec-

Data are presented as numbers. "P<0.05 vs Group |; TP<0.05 vs Group
IV; #P<0.05 vs Group IlI. The severity of cough was graded: none (0), mild

(1-2), moderate (3-4), or severe (5 or more).

ally happens within this period of time. The
severity of cough was graded, based on the
number of episodes of cough, as none (0), mild
(1-2), moderate (3-4), or severe (5 or more).
Systolic blood pressure (SBP), diastolic blood
pressure (DBP), heart rate (HR), and SpO, were
recorded before the administration of dezocine
or normal saline (TO) and 2 min (T1) later after
fentanyl injection. The oxygen saturation was
closely observed and when SpO, dropped
below 90%, manually assisted mask ventilation
with oxygen was to be applied immediately. The
incidences of apnea and truncal rigidity were
also recorded. Apnea was defined as a pause in
breathing for more than 15 seconds. Truncal
rigidity was defined as increased large trunk
muscle tone, which renders facemask ventila-
tion difficult or impossible. Propofol and cisa-
tracurium were administered after 2 min fen-
tanyl bolus.

All statistical analyses were performed with
SPSS version 12.0 software package (SPSS
Inc., Chicago, IL). The sample size was based
upon previously published study [3], and 91
patients per group would be required to detect
a 50% reduction in the incidence of cough,
assuming a 40% baseline incidence of cough
after an IV bolus of fentanyl (errors: o« = 0.05
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tion in the previous 2 weeks or smok-
ing. Therefore, 100 patients in each
group were included and subjected to
further statistical analysis (Figure 1).
There were no significant differences in age,
body weight, height among the four groups
(Table 1).

The incidence of FIC was 40% in group |, 12% in
group Il, 4% in group lll, and O in group IV (Table
2). Group | had significantly higher incidence of
FIC than Groups II, [l and IV (P < 0.05). Group IV
had significantly lower incidence of FIC than
Groups Il (0% vs 12%; P = 0.0003) and lll (0%
vs 4%; P = 0.043). Group Il had significantly
higher incidence of FIC than Groups Il (12% vs
4%; P = 0.037). Group | had significantly higher

severity of FIC than Groups I, Ill and IV (P <
0.05). No severe cough was observed in Groups
I, Illand IV.

There was no significant differences in the
hemodynamic data (BP, HR, and Sp0O,) among
the four groups before or after fentanyl admin-
istration (Table 3). None of the patients suf-
fered from hypoxemia (SpO, < 89%), desatura-
tion, apnea, truncal rigidity, or other adverse
effects after fentanyl injection.

Discussion

The study demonstrated that intravenous dezo-
cine 0.025, 0.05, 0.1 mg/kg reduced the inci-
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Table 3. Changes in vital signs after treat-
ment in both groups
Variables TO T1 P
SBP (mmHg)
| 115+ 15 114 + 14 0.73
Il 114 + 17 113 + 16 0.82
1 117 +16 115+ 17 0.69
% 116 £+ 15 113+ 15 0.59
DBP (mmHg)
I 69 + 10 70+ 11 0.81
Il 70+ 11 69 + 10 0.76
11} 71+12 72+ 11 0.87
I\ 72+ 11 73+12 0.83

I 79+11 78 +12 0.85
Il 80+ 10 79+11 0.84
I 81+12 80+11 0.88
v 82+11 81+ 12 0.81

I 984+15 983+14 0.89
Il 983+14 984+15 0.85
1 985+1.2 986+13 0.87
v 983+1.3 985+14 0.84

SBP, Systolic blood pressure; DBP, diastolic blood
pressure; HR, heart rate; Sp0,, pulse oximeter oxygen
saturation; TO, Time. Before administration of dezocine
or normal saline injection; T4, 2 min after fentanyl injec-
tion. No statistical differences were observed between
groups.

dence of FIC during anesthetic induction, with
the effect being most marked for dezocine 0.1

mg/kg.

Many physical methods have been reported to
prevent FIC, including huffing maneuver [14],
dilution of fentanyl [15], reduced speed of fen-
tanyl injection. The prophylactic efficacy of
these methods for preventing FIC remains con-
troversial. A huffing maneuver [14] was report-
ed as an effective way to prevent FIC. But if
patients received midazolam or propofol during
induction of general anesthesia, they cannot
use this maneuver. Yu et al. [15] showed that if
dilution of fentanyl was combined with a pro-
longed injection time, FIC could be eliminated.
However, according to Schapermeier and
Hopf’s study [16], FIC does not depend on injec-
tion speed. Prolonged injection may not be con-
venient for fentanyl administration in some
emergent circumstances.
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Many pharmacological interventions have been
reported to prevent FIC, including lidocaine [17,
18], ephedrine [19], clonidine [20], betametha-
sone, dexamethasone [21], ketamine [22], pro-
pofol [23], dexmedetomidine [24]. But the use
of the drugs in these earlier studies was unable
to completely prevent FIC. Pretreatment with a
high dose of lidocaine [17, 18] might be avoided
in patients susceptible to the arrhythmogenic
effects of lidocaine. And its vasodilatory effect
could augment the cardiovascular depression
caused by induction agents. Intravenous
ephedrine [19] before fentanyl injection may be
contraindicated if patients are with coronary
artery disease or moderate to severe hyperten-
sion or have a cerebral aneurysm. Pretreatment
with clonidine [20] is also associated with respi-
ratory depression, drowsiness, and severe
hypotension. Betamethasone and dexametha-
sone [21] are steroids and should be used
under strict conditions. Ketamine [22] is avoid-
ed in patients with hypertension, elevation of
intracranial pressure, and intraocular pressure.
Using high doses of propofol [23] can be asso-
ciated with a high incidence of hypotension.
Known side effects of pretreatment with dex-
medetomidine include bradycardia and hypo-
tension [24].

The analgesic effects of dezocine derive mainly
from binding to the k receptor, and dezocine
also has the potential to attenuate the u recep-
tor-related effects. The analgesic effect of fen-
tanyl derives mainly from binding to the p recep-
tor and less to the k receptor. When combining
fentanyl and dezocine, the analgesic effect
from u receptor decreases, but the analgesic
effect from K receptor increases. In our study,
there was no significant difference in the hemo-
dynamic data (BP, HR, and SpO,) among the
four groups before or after fentanyl administra-
tion. Our results support that the attenuated
analgesic effect at the y receptor can be com-
pensated by the increased analgesic effect at
the K receptor [25]. In our study the cuffs were
used, so a transient increase of HR or BP in
those patients who coughed might have been
missed.

Previous study demonstrated that intravenous
administration of 0.1 mg/kg dezocine 10 min
before general anesthesia completely sup-
pressed FIC during induction. In our study these
four groups were given intravenous dezocine
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just before the fentanyl bolus, thereby remov-
ing the necessity to wait 10 min before iv fen-
tanyl. So the practice in our study may be more
convenient.

Although many mechanisms of FIC have been
reported, the exact mechanism still remains
unclear. Fentanyl could inhibit central sympa-
thetic outflow and thereby activate the vagus
nerve. So a possible cause of cough and reflex
bronchoconstriction may be the enhancement
of vagal activity [26, 27]. Other possible mech-
anisms included a pulmonary chemoreflex
mediated by rapidly adapting receptors (irritant
receptors) or vagal C-fiber receptors located in
proximity to pulmonary vessels [28], or stimula-
tion of the irritant receptors in the upper pulmo-
nary mucosa secondary to fentanyl-induced
tracheal smooth muscle constriction [29].
Recently Kamei et al showed that fentanyl
enhances the excitability of rapidly adapting
receptors to cause cough via the enhancement
of histamine release in the airways [30].

In our study intravenous dezocine 0.025, 0.05,
0.1 mg/kg effectively reduced the incidence of
FIC during anesthetic induction, with the effect
being most marked for dezocine 0.1 mg/kg.
The suppressive effect was dose-dependent.
Intravenous dose of dezocine 0.1 mg/kg com-
pletely suppressed FIC during induction.
Dezocine activates K receptors, which in turn
antagonize fentanyl-activated p receptors,
thereby reducing cough. So the mechanism of
decreased coughing incidence may be
explained by the fact that when dezocine was
given before fentanyl, some receptors respon-
sible for cough would be occupied, blocking any
potential interaction with fentanyl. Otherwise
dezocine is an antitussive. These may be the
reason why dezocine pretreatment in Group II,
Ill, IV patients had a reduced incidence of
cough compared with Group .

Dezocine is not a well-known drug and has not
being used in Western countries. Pentazocine
is also a mixed agonist-antagonist opioid and
has a similar profile of receptor effects. We
speculated that pentazocine might substitute
for dezocine.

Our study has its own limitations. Although our
results provide convenient method to suppress
FIC in clinical practice, we did not verify the
exact mechanisms by which fentanyl induces
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cough and dezocine prevents FIC. Second, we
did not record the effects of dezocine on post-
operative analgesia, nausea and vomiting.
Given 2-3 hr half life of dezocine, it will be
expected to interfere with fentanyl analgesia.
Data exist reported the increased incidence of
vomiting with dezocine [31]. We speculated
that dezocine may increase vomiting rate.

Although precise mechanism of how dezocine
prevents FIC are not yet clear, our study showed
that dezocine is a novel drug to prevent FIC and
the suppressive effect is dose-dependent dur-
ing general anesthesia induction. For preven-
tion of FIC, the optimal dose of dezocine is 0.1

mg/kg.
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