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Abstract

Background: Postoperative nausea and vomiting (PONV), and shivering are common general
anesthesia complications. Hence, this study evaluates the effect of dexmedetomidine, given as a
premedication, on PONV and shivering in patients with opium use who underwent elective su-
pratentorial brain tumor surgeries. Materials and Methods: In a randomized clinical trial, 100
opium user patients who were candidates for elective supra-tentorial brain tumor surgery under
general anesthesia were studied in two groups of 50 patients. The intervention group received
dexmedetomidine (within 10 and 30 minutes infusion) before the anesthesia induction. Group
placebo that received normal saline as a group. PONV and shivering rates were compared be-
tween the two groups. Results: Both groups did not differ in hemodynamic parameters during
operation, including pulse rate, systolic and diastolic blood pressure, and anesthesia duration.
In the dexmedetomidine group, patients suffered less from PONV and shivering rather than
controls, and these differences were both significant (P=0.001 and P=0.027, respectively). Dis-
cussion: Dexmedetomidine administration before major surgeries might reduce post-operative
nausea and vomiting and the occurrence of shivering, particularly in opium-addicted patients.
[GMJ.2021;10:e2146] DOI:10.31661/gmj.v10i0.2146
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Introduction

General anesthesia is used in many surger-
ies, followed by several complications,
including nausea, vomiting, shivering, and
hemodynamic instability [1]. Shivering is a
protective mechanism against a decrease in
central body temperature, which begins with
the perception of low temperature by the pre-
optic nucleus of the hypothalamus [2]. Shiv-
ering occurs after regional and general anes-
thesia, although the incidence is higher after
general anesthesia, with an incidence rate of
50-60% in the normal population [3].
The presence of shivering can upset the bal-
ance between demand and oxygen supply,
which increases the oxygen demand up to six
times more than routine conditions causing
hypoxia, lactic acidosis, and hypercarbia [4].
Postoperative nausea and vomiting (PONV)
and shivering are common general anesthesia
complications [5]. PONV may lead to more
serious difficulties such as aspiration and su-
ture dehiscence [6]. It causes electrolyte dis-
turbances, worsening bleeding, prolonged re-
covery, and hospitalization in patients [7].
Some studies have shown several drugs ef-
fective in decreasing PONV, but there are not
any proven ones yet. Karen ef al. investigat-
ed the comparative efficacy and safety of on-
dansetron, droperidol, and metoclopramide to
prevent PONV and finally reported ondanse-
tron and droperidol as more effective drugs
than metoclopramide in reducing postopera-
tive vomiting [8].
The effectiveness of dexmedetomidine admin-
istration during or before surgery on diminish-
ing PONYV has been argued in some studies [9,
10]. Dexmedetomidine is a highly a2-adreno-
receptor agonist that binds to the transmem-
brane G-protein receptor and has no effect
on the gamma-aminobutyric acid system [11,
12]. It has sedative, analgesic, sympatholytic,
and amnestic properties [13] that increase the
shivering threshold in patients [14].
Furthermore, patients with opium use are
more prone to postoperative complications
and exhibit tolerance to many drugs; therefore,
anesthesia management in this group is a sig-
nificant concern for anesthesiologists. Thus,
the present study was conducted to evaluate
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the effect of dexmedetomidine, given as a pre-
medication, on PONV and shivering among
patients with opium use who underwent elec-
tive supratentorial brain tumor surgeries.

Materials and Methods

Design and Population

The present study was a randomized place-
bo-controlled clinical trial that included 180
opium-addicted patients (18-65 years) who
candidates for elective supratentorial brain
tumor surgeries that visited in tertiary health-
care hospital affiliated to Shahid Beheshti
University of Medical Sciences, Tehran, Iran.
The study included all the patients who used
at least 4 grams per day of opium (natural or
semisynthetic alkaloids) as the oral or inhala-
tional route for more than six months. All en-
rolled patients met the study inclusion criteria
such as class 1 and 2 American Society of An-
esthesiologists (ASA), surgery duration less
than 4 hours, systolic blood pressure during
24 hours before surgery between 140 to 90
mmHg, a saturation of oxygen more than 90%
in room air, and normal body temperature
(ranged from 36.8 °C to 37.2 °C). Patients
with a history of coronary artery disease or
arrhythmia, fractures or multiple trauma, gas-
trointestinal disease, PONV or pre-operation
shivering, opioid withdrawal symptoms be-
fore surgery, antiemetic drugs consumption,
and history of motion sickness were excluded
from the study.

Sample Size Calculation

Regarding the previous studies [1,15,16] in
this field, while taking into account the as-
sumptions: the power of 80%, the error of 5%,
the effect size of about 40%, or the risk ratio
of about three percent in the two groups, and
the ratio of one to one in two groups were all
measured using the following formula:

2p(1=p)z, o 42, )
(6)’

Considering a 5% drop in total amount ob-

tained from the computations, a total of at
least 50 patients in each group are needed.

n=
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Randomization

We randomly assigned patients with a 1:1
aspect ratio to receive either dexmedetomi-
dine or placebo, employing a computer-based
program following random number generator
protocol. The patients were categorized into
two groups of 50 participants. The partici-
pants were classified via an online calculator
at www.calculator.net, and based on the calcu-
lator’s output, each patient was randomly as-
signed a number. The control group includes
number 1 to number 50, and the intervention
group contains number 51 to number 100.
Further, both groups were the same regarding
age and gender frequency distribution.

Intervention

Dexmedetomidine and placebo were both of
the same appearance and color and had simi-
lar packages. Moreover, they both received a
code, either A or B, by a person other than the
researcher. Both groups received midazolam
(0.03 mg/kg), fentanyl (2-3 mcg/kg), propofol
(1.5-2 mg/kg), and cisatracurium (0.2 mg/kg)
for anesthesia induction. Thirty minutes be-
fore the anesthesia induction, the intervention
group received an intravenous (IV) infusion
of dexmedetomidine (1 mcg/kg/min) with-
in 10 and 30 minutes prior to the anesthesia
induction; the control group received an in-
fusion of normal saline within 10 minutes.
Thereby using O2/air as 2/1 liter/min, main-
tenance of anesthesia was provided, and the
value of cerebral state index (CSI) was kept
between 40 to 60 via infusing propofol at a
dosage of 100-300 pg/kg/min. Also, systolic
and diastolic blood pressure, heart rate, sat-
uration of oxygen, and cardiac rhythm were
monitored and recorded. Following obtaining
the required criteria for reversal of neuromus-
cular blockade, endotracheal tubes were extu-
bated from the patients after the surgery. Then
they were transferred to the post-anesthesia
care unit with hemodynamic and ventilation
monitoring.

Primary Outcomes

Upon the patient’s arrival in the recovery
room, all the information was recorded from
minute 1 to minute 150. In order to assess re-
search variables such as nausea and vomiting,

the observation method was applied by the
anesthesiologist and a trained nurse during
post-operative recovery. Shivering incidence,
muscular activity in any muscle groups, and
patients’ recovery time were recorded by a
nurse who was not informed of the patients’
opium user and premedication. The bedside
shivering assessment scale (BSAS) was ap-
plied to evaluate shivering, where shivering
scores were 2 and 3.

Ethical Consideration

The present study was registered at the Iranian
Registry of Clinical Trials with a registration
number of IRCT20201122049464N1. Like-
wise, it was approved by the institutional re-
view board of Shahid Beheshti University of
Medical Sciences and won the approval of the
Ethical Committee (approval code: R.SBMU.
MSP.REC.1398.126). Also, written informed
consent was obtained from all the participants
in the study.

Statistical Analyses

The collected data was placed into the statisti-
cal package for social sciences SPSS (version
21, IBM. Corporation, Armonk, NY, USA).
Descriptive statistics, including mean, stan-
dard deviation(SD) for quantitative variables,
and number and percent for qualitative vari-
ables, were used. Independent sample t-test
was used to compare the mean of parameters
in each of the two groups.

The Chi-square test was also employed to
compare the qualitative variables and quali-
ties for the two groups. Also, analysis of vari-
ance (ANOVA) with interaction was applied
to perform statistical data analysis. P-values
of less than 0.05 were considered statistically
significant.

Results

The flowchart of the study is presented in
Figure-1. The participants’ mean age was
42.14+13.65 and 41.70+13.22 years in the in-
tervention and control group, respectively (P=
0.76). Table-1 shows baseline characteristics
and laboratory findings of the two groups.
There were not any significant differences be-
tween the two groups comparing baseline data
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Patients assessed for eligibility (n= 180)

Excluded (n=80)
e Coronary artery disease or
«| arrhythmia (n=34)

Enroliment

e History of gastrointestinal
disease (n=12)
History of Postoperative Nausea

Randomized (n=100)

and Vomiting (n=14)

o History of antiemetic drugs
consumption (n=10)
e History of motion sickness (n=10)

Figure 1. CONSORT flow diagram of this trial.

5
‘E \V A\ 4
<=‘Z Allocated to receive Allocated to receive normal
dexmedetomidine (n=50) saline (n=50)
\ 4 A
El Completed post-operative Completed post-operative
% 150-miutes period (n=50) 150-miutes period (n=50)
E e Withdrew consent (n=0) e Withdrew consent (n=0)
e Lost to follow-up (n=0) e Lost to follow-up (n=0)
e Deceased (n=0) e Deceased (n=0)
. ! v
::E Analyzed (n=50) Analyzed (n=50)

Table 1. Baseline Characteristics and Laboratory Findings of Two Groups.

Variables Saline group Dexmedetomidine group Pvalue
(n=50) (n=50)

Age (year), mean +SD 41.70£13.22 42.14+13.65 0.76

Weight (kg), mean £SD 69.32+11.3 70.58+10.4 0.69

Gender, number
Male 33 32 0.83
Female 17 18

Laboratory data
Platelet, mean £SD 301.46+63.8 298.52+65.3 0.6
Red blood cells (m) 5.5 5.6 0.38
Hemoglobin, mean +SD 14.5+1.19 14.88+1.5 0.18
PT (second), mean +SD 11.96+1.12 11.86+1.16 0.47
PTT (second), mean =SD 33+2.7 33.16£3.11 0.85
INR, mean +SD 1.06+0.07 1.09+0.07 0.05

Kg: Kilogram; M: million; PT: Prothrombin Time; PTT: Partial Thromboplasine Time; INR: Intenational Unit
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and laboratory results.

Clinical Efficacy Endpoints

A hemodynamic conditions during the oper-
ation were recorded and compared between
the two groups. According to Table-2, both
groups have no difference in the term of he-
modynamic parameters during operation, in-
cluding pulse rate, systolic and diastolic blood
pressure, and anesthesia duration time.

In general, the occurrence of post-operation
shivering in patients who had received dex-
medetomidine was significantly less than in
the control group. Figure-2 demonstrates the
number of persons who experienced shiver-
ing at different times after the operation. Over
time, the number of post-operation shivering
episodes in both groups decreased after re-

ceiving medications, but in the dexmedetomi-
dine group, post-operation shivering touched
zero lines significantly faster than the saline
group (P=0.027).

Both groups meaningfully differed in terms
of the number of patients who suffered from
PONV. From the commencement of post-an-
esthesia recovery until minute 30, remarkably,
fewer patients with PONV were observed in
the dexmedetomidine group than the saline
group (P=0.001). Since minute 40, both groups
were the same in this regard (Figure-3).

Discussion

The present study showed that perioperative
infusion of dexmedetomidine reduced shiv-

Table 2. Comparison of Hemodynamic Parameters During Operation Between Two Groups.

Parameters Saline group  Dexmedetomidine
P-value
(n=50) group (n=50)
Heart rate 77 73 0.65
SBP (mmHg), mean £SD 124.42+17.78 127.4247.5 0.18
DBP (mmHg), mean +SD 84.46+4.2 85.18+5.08 0.45
Duration of anesthesia (minute), mean £SD 161.6£23.15 157421.21 0.17

SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure
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Figure 2. Number of shivering occurrences over time in two groups. * P<0.05 vs. saline group.
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Figure 3. Number of PONV occurrence over time in two groups. * P<0.05 vs. saline group.

ering and PONV in opioid-addicted patients.
It could be noticed that dexmedetomidine ad-
ministration before operation decreases the
frequency of PONV and the duration of this
disturbing post-operation complication in pa-
tients who tolerate major surgeries.

Many risk factors are contributed to post-an-
esthetic shivering, but the major ones are in-
traoperative hypothermia [17]. An important
role of dexmedetomidine is to prevent shiv-
ering as it affects patients’ shivering thresh-
old [14]. In the Bicer et al. study effect of
postoperative administration of 1 pg/ kg IV
bolus dexmedetomidine (0.5 mg /kg IV), me-
peridine, and placebo on the occurrence of
shivering were compared. The study revealed
that shivering was observed in 15%, 10%,
and 55% of patients in the dexmedetomidine,
meperidine, and placebo groups, respectively
[18]. Another study concluded that dexmede-
tomidine was better than a placebo but not dif-
ferent from other anti-shivering agents [19].
In addition, PONV is a common dissatisfac-
tion among patients after general anesthesia
[20]. Multifactorial risk factors, including an-
esthetic agent, anesthesia type, surgical tech-
nique, and patient characteristics, could cause
post-anesthesia PONV [21]. Thus, anesthe-
siologists and surgeons endeavor to identify
patients at increased risk of PONV to take the
required preventive measures [22]. Recent-

ly, aiming at ameliorating the PONV com-
plication, multimodal approaches have been
applied, among which the administration of
combined antiemetic therapies, preoperative
anxiolysis, adequate hydration, and local an-
algesic techniques are remarkable [23]. Fur-
ther studies were set out to examine the effect
of dexmedetomidine on PONYV. For instance,
Goksu et al. reported a meaningfully lower
incidence of PONV in the dexmedetomidine
group compared to the placebo group where
dexmedetomidine was used as a sedation
during functional endoscopic sinus surgery
under local anesthesia [24]. A significant de-
crease in the PONV occurrence after laparo-
scopic gynecological surgeries was achieved
via using dexmedetomidine along with other
anesthetic agents [25]. One meta-analysis also
proved that dexmedetomidine significantly re-
duced postoperative PONV [26].

Although many studies had been previously
carried out investigating the effect of dex-
medetomidine on postoperative PONV and
shivering, the present survey indicates that
perioperative infusion of dexmedetomidine
can control PONV and shivering in opioid-ad-
dicted patients. This was the first study about
dexmedetomidine's effects on recovery time
after anesthesia among opioid users to the best
of our knowledge. However, we were faced
with some limitations; for example, it was not
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possible to include equal numbers of patients
of both sexes, which resulted in male patients’
dominance in number. Therefore, it seems that
we cannot generalize our results to both sexes.
Another limitation was that we did not have
any laboratory data about the patient’s opioid
blood level or opioid level in their urine drug
screen results. Being committed to preserving
patients’ rights and trying not to cause any
discomfort to them by asking them for any
substance abuse tests, we had to rely on the
history provided by the patients about their
addiction.

Conclusion
Finally, we concluded that dexmedetomidine

administration before major surgeries might
reduce PONV and the occurrence of shiver-

Rajabi R, et al.

ing, particularly in opium-addicted patients.
Additionally, it could be administered as a
safe drug to lower recovery time after general
anesthesia and duration of postoperative com-
plications such as nausea and vomiting.
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