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ABSTRACT
Article Info: LRI e Waty) Postoperative shivering is a common complication after recovering from anesthe-
08 Jul 2019 sia, and due to its subsequent side effects, its prevention and treatment is of special importance for
25 Jan 2019 : anesthetists. In this study, the efficacy and onset of action of meperidine (which is a potential cause of
o1un2020 | hemodynamic and respiratory complications) in treatment of post-anesthesia shivering are compared

with those of ondansetron.

In this clinical trial study, patients with post-anesthetic shivering during recovery

were randomly divided into two groups of meperidine (n=27) and ondansetron (n=29). Their shivering

scores were recorded every minute for up to 10 minutes. After this time, if patients did not improve,

meperidine was used in both groups to treat shivering.

The study obtained its ethical approval from the Research Ethics Commit-
: tee of Iran University of Medical Sciences and has been registered in Iranian Registry of Clinical Trials

Key words: © (IRCT201109224969N3).

Ondansetron, Me- EHMIE The number of patients completely treated at 10 minutes was higher in the meperidine group (P=
peridine, Shivering, 0.05), and the decrease in mean shivering score occurred faster in meperidine group (P=0.047)
General anesthesia, : Although ondansetron has been shown to be effective in treatment of postoperative shiver-
Recovery ¢ ing, the effectiveness and onset of action of meperidine was clearly better.
stretching. Some of these complications, especially in pa-
tients with ischemic heart disease, can lead to worsening
Introduction of the patient’s condition. Therefore, prevention of their
occurrence and their timely treatment is one of the impor-
ypothermia and shivering are relatively tant goals in anesthesia. Currently, the most commonly
common complications after surgery that used drug in the treatment of postoperative shivering is
can lead to other complications such as pethidine, and various other drugs have been studied for its
increased oxygen need and consumption, prevention or treatment. Given the side effects of narcotics
increased intraocular and intracranial pres- such as impaired breathing, pruritus, nausea and vomiting,
sure, and increased pain at the site of surgery due to skin and the unique complication of meperidine use (tachycar-
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dia), it makes sense to find an effective drug as an alter-
native to treating postoperative shivering. In this study, the
effectiveness of meperidine in treatment of postoperative
shivering was compared with that of ondansetron (a sero-
tonin receptor antagonist).

Materials and Methods

Patients with shivering after general anesthesia for lapa-
rotomy were selected as study samples based on the inclu-
sion criteria: metting ASA I, 11 criteria, age 20-60 years,
duration of surgery between 2-3 hours, no history of liver
disease, heart disease, drug allergies, lung disease, seizures,
drug allergies, consumption of MAOIs and TCAs, in-
creased ICP, severe kidney disease, hypothyroidism, and no
addiction. Shivering was graded as following: 0=no shiver-
ing; 1= Peripheral cyanosis or peripheral vasoconstriction;
2= Visible muscular activity only in one muscle group; 3=
Visible muscular activity in more than one muscle group;
4= Gross muscular activity in the entire body.

During the recovery, the patients were covered with a
blanket for 3 minutes and the body temperature was raised
by warming the skin surface using Warm Touch device. If
they did not succeed in controlling their shivering and had
score >2 after warming, they were injected with 25 mg of
pethidine or 8 mg of ondansetron, and their shivering scores
were recorded every 1 to 10 minutes by an anesthesia assis-
tant who was unaware of the type of injected drug. Finally,
the time when shivering score become zero and the mean
score of shivering in each group in different minutes were
compared. At the end, out of 96 selected patients, 27 were
assigned into the meperidine group and 29 to the ondanse-
tron group (Figure 1).

Results

Mean age, gender, anesthesia class (ASA) and fluid intake
during anesthesia did not show a statistically significant dif-
ference between the two groups (Table 1). The mean of
shivering in the two groups before and after warming and in
different minutes after drug injection was not significantly
different between the two groups up to 9 minutes; in the
last minute, it became significant (P<0.05) (Tables 2 & 3).
The mean time that the shivering score reached zero in all
patients who were completely treated before the 10" minute
was 7 in the meperidine group and happened earlier than
in the ondansetron group, and the difference between them
was significantly different (Table 4). 16 cases in the ondan-
setron group and 10 in the meperidine group did not reach
the zero score in the 10" minute and the drug needed to be
re-injected to control shivering. Figure 2, which compares
the mean shivering scores between the two groups, indi-
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cates that meperidine is the faster-acting drug in complete
control of shivering and bringing the score down to zero.

Discussion

Drugs of 5-hydroxytryptamine receptor antagonists are
used to prevent and treat nausea and vomiting, but they
have also been suggested to treat shivering [2]. Piper et al.
found that clonidine was more effective than dolasetron in
preventing shivering after abdominal and urologic surgery
[2], while the 8 mg dose of ondansetron used in Powell
and Buggy’s study, which was injected before anesthesia in
similar patients, was more effective in reducing the preva-
lence of shivering after anesthesia than the 4 mg dose of
this drug and placebo. In Kelsaka et al.’s study, ondansetron
and meperidine reduced shivering after spinal anesthesia
compared to saline, and maintained the central body tem-
perature. In another studies, granisetron was not effective
in preventing shivering after spinal anesthesia in urological
patients compared to ketamine [6], and ondansetron did not
reduce the severity and prevalence of shivering in women
candidates for cesarean section after concomitant epidural
and spinal anesthesia [7].

In Entezari Asl et al.’s study [8], ondansetron and me-
peridine were significantly more effective in preventing
shivering after general anesthesia in gynecological surgery
than normal saline. Findings of Lin et al.’s study on the
prevalence of shivering after caudal anesthesia in children
[9], Nallam et al.’s study on shivering after spinal anesthe-
sia during cesarean section [10], and Shakya et al.’s study
[11] in comparing ketamine and ondansetron, all reported
the successful effect of ondansetron in preventing shivering.
Granisetron, like meperidine, has also been reported to be
effective in preventing shivering after general anesthesia in
laparoscopic surgery [12]. In the field of ondansetron injec-
tion for the treatment of shivering after anesthesia, Mahoori
etal. [13] found that ondansetron at a dose of 8 mg and not 4
mg was as effective as meperidine. Joshi et al. [ 14] reported
that the effectivness and onset of action of butorphanol and
tramadol was much higher than ondansetron in the treat-
ment of shivering after spinal anesthesia. It should be noted
that monitoring the patient’s body temperature does not de-
termine the likelihood of postoperative shivering [15].
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Table 1. Demographic characteristics of patients

Pethidin Ondansetron

Variables (n=27) (n=29) P
Women 10 11
Gender Men 17 18 0.945
Age (y) 39.62+12.68 40.34+12.36 0.831
| 19 23
ASA I 3 6 0.44
Fluids (ml) 1955.55+632.35 1989.65+516.05 0.827
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Table 2. Comparing the MeanSD shivering scores before and after warming

Stages Pethidin Ondansetron p
g (n=27) (n=29)
First shivering score 2.81+0.62 2.8240.65 0.941
Shivering score after warming 2.5910.79 2.44+0.68 0.47
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Table 3. Comparing the Mean+SD shivering scores in different minutes after drug injection

Pethidin Ondansetron

Minutes (n=27) (n=29) P
1% min. 2.59+0.79 2.4440.68 0.47
2" min. 2.59+0.79 2.44+0.68 0.47
3 min. 2.44+0.89 2.41+0.62 0.88
4% min 1.92+0.99 2.31+0.71 0.10
5t min. 1.70+0.91 2.03+0.77 0.15
6™ min. 1.48+0.89 1.68+0.71 0.34
7% min. 1.22+0.89 1.37+0.67 0.46
8™ min. 0.9620.80 1.27+0.70 0.12
9" min. 0.6210.68 1.00+0.80 0.07
10* min. 0.37+0.49 0.720.79 0.05
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Table 4. The mean time when shivering score reached zero in patients who were completely treated before the 10™ minute

Variable Pethidin Ondansetron >
n=17 (from 27) n=13 (from 29)

Time 7.82+1.97 9.00+1.08 0.047
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[ Enrollment ]

Assessed for eligibility (n=96)

Excluded (n=22)
+ Not meeting inclusion criteria (n=15)
+ Declined to participate (n=7)

Randomized (n=74)

!

y [ Allocation ] v
Allocated to intervention (n=37) Allocated to intervention (n=37)
+ Received allocated intervention (n=36) + Received allocated intervention (n=33)
+ Did not receive allocated intervention (drug + Did not receive allocated intervention
injected before warming) (n=1) (not available drug) (n=4)

v [ Follow-Up ] v
AN J
Lost to follow-up (not recorded data) (n=9) Lost to follow-up (missed data) (n=4)
v [ Analvsis ] v
Analysed (n=27) Analysed (n=29)
+ Excluded from analysis (n=0) + Excluded from analysis (n=0)
. . . . . % ournal of _ )
Figure 1. Flowchart of patient inclusion in the study <X Arak University of \Vedical Sciences
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