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Abstract

Introduction: Postoperative shivering is one of the undesirable complications from general and regional anesthesia, which leads
to complications such as increased oxygen consumption, hypoxemia, induced lactic acidosis, and catecholamine release. Various
drugs have been used to treat shivering, but the mechanism is complex and still unknown, and the gold standard for treatment and
prevention does not exist. so, This study aimed to investigate the effectiveness of dexmedetomidine and meperidine in treating
shivering after general anesthesia.

Materials and Methods: In this randomized double-blind clinical trial study one hundred the American Society of Anesthesiologists
(ASA) physical status I-IT patients scheduled for elective abdominal surgery were enrolled. The patients who had postoperative
shivering were randomly allocated into 2 groups of 50 patients each to receive dexmedetomidine 1 pg/kg (Dex group) and meperidine
0.4mg/kg (meperidine group). Demographic characteristics, the severity of shivering in patients, the rate of response to treatment
within 15 minutes of treatment initiation, the duration of shivering, and hemodynamic variables were recorded. The data were
analyzed using SPSS software (Version 20) using chi-square and t-test.

Results: As regards the response rate between Dexmedetomidine and Meperidine drugs used in this study, the Dex group had high
response rate than the Meperidine group (p = 0.04). There was no statistically significant difference between the two groups in the
onset of shivering (10.743 vs 12.142) (p = 0.21) and the time interval from treatment to cessation of shivering(3.7+2.4vs 4.1£2.7)
(p = 0.45). Mean arterial pressure (MAP) and heart rate (HR) were significantly lower in the Dex group than Meperidine group.
Conclusion: Based on our findings, Dexmedetomidine 1 pg/kg is a better treatment than meperidine in relieving shivering after
general anesthesia, also dexmedetomidine has an early onset effect, lesser recurrence, and higher incidences of hypotension and
bradycardia.
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Introduction

The shivering is a common perioperative
complication that occurs in more than 60% of
patients undergoing surgery under general anesthesia
and 30% undergoing regional anesthesia (1).
also may lead to complications such as increased
oxygen consumption, hypoxemia, lactic acidosis,
and catecholamine release (2). This can impair
normal recovery and be quite harmful in certain
groups of patients, for example, patients with high
intraocular pressure, high intracranial tension,
and limited cardiorespiratory patients (3). Studies
have shown that various factors are involved in the
occurrence of shivering after surgery, including
age, gender, duration of surgery and anesthesia,
body temperature on entry to recovery, drugs
used to induce and maintain anesthesia, non-
depolarizing muscle relaxants, Vasopressor , type
of surgery, insufficient pain control and others (4).
Various drugs have been used to treat shivering,
but the ideal drug and the gold standard for
treatment have still not been found (5).
So this study aimed to investigate the effectiveness
of dexmedetomidine and meperidine in treating
shivering after general anesthesia.

Materials and Methods

This randomized, double-blind clinical interventional
study was approved by the local ethics committee with
code IR.TBZMED.REC.1398.400 and registered
at the Iranian Registry of Clinical Trials (IRCT
IRCT20150125020795N4). A total of 100 patients
with physical status I or II of the American
Society of Anesthesiologists (ASA), between
the ages of 18 and 65 years, who underwent
abdominal surgery and patients with shivering
degrees of 1,2, 3, or 4 were included in this study.
Informed consent was obtained from participating
patients. Patients with failure to extubate at the
end of the operation, systemic infections, and
cardiopulmonary disease were excluded from
the study. In both groups, general anesthesia
was induced with propofol 2 mg/kg and fentanyl
1 pg/kg, followed by atracurium (0.5 mg/kg)

to facilitate endotracheal intubation. General
anesthesia was maintained with sevoflurane and
O2/N20. Participants were randomized into 1
of 2 study groups, using a computer-generated
random number table, as Group Dex or Group
Meperidine. In recovery, Group Dex received a
dose of 1 pg/kg intravenous dexmedetomidine for
10 min. Group Meperidine received meperidine
0.4 mg/kg. All patients received oxygen via a face
mask in the recovery room and were monitored.
The severity of shivering in patients, the rate
of response to treatment within 15 minutes of
treatment initiation, the duration of shivering, and
hemodynamic variables were recorded.

The intensity of shivering was graded as grade
0: absence of shivering, grade I: slight shivering
(no visible shivering ), grade II: medium level
shivering (muscular activity in one muscle group
only), grade III: severe shivering (muscular
activity in more than one muscle group without
generalized shivering), grade IV: generalized
shivering (6,7).

The data obtained from the study were evaluated
using descriptive statistical methods (mean=+
standard deviation, frequency, and percentage)
plus Paired Samples T-test, Independent Samples
T-test, and chi-square. To ensure the normality of
the data distribution, the Kolmogorov-Smirnov
test was utilized. The data were analyzed using
SPSS software (Version 20).

In this study, p < 0.05 was considered statistically
significant.

Results

The demographic information is shown in
Table 1. The two groups were similar in terms
of age, weight, duration of anesthesia, and
duration of surgery. The onset of shivering
was not a statistically significant difference
between the two groups(10.7£3 vs 12.1£2)
(p = 0.21). The difference in the time interval
from treatment to stop shivering was shorter in
the dexmedetomidine group compared to the

meperidine group(3.7+2.4vs 4.1£2.7) (p = 0.45).
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The intensity of shivering was significantly lower
in the dexmedetomidine group after anti- anti-
shivering drugs injection(p = 0.04).

You can see the recurrence rate in 1 patient in
the dexmedetomidine group and 2 patients in the
meperidine group in Table 2. In the examination
of hemodynamic parameters in recovery, the

significant difference in MAP and HR values was
observed between the two study groups, as shown
in Table 3. Also, our findings showed that oxygen
saturation (SpO2) decreased in patients when they
entered the recovery period and during shivering.
Figure 1 shows the flow chart of patientrecruitment
and data collection during the study.

[ Enrollment W

115 patients underwent
abdominal surgery

Excluded (n=15)

+ Not meeting inclusion criteria (n=4)
¢ Declined to participate (n=8)

¢ Other reasons (n=3)

Randomized (n=100)

[ Allocation ]

¢ Received dose of 1 pg/kg
dexmedetomidine (n=50)

¢ Received dose of 0.4 mg/kg meperidine
(n=50)

[ Follow-Up ]

Lost to follow-up (give reasons) (n= 0)

Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n= 0)

Discontinued intervention (give reasons) (n=0)

[ Amnalysis ]

Analysed (n=50)
¢ Excluded from analysis (n= 0)

Analysed (n=50)
¢ Excluded from analysis (n= 0)

Consort flow diagram 1. The consort flow diagram of the study
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Table 1. Patient characteristics information

Group Dex Group Meperidine
Variables P-Value
(n=50) (n=50)
Age (years)* 41.83+6.21 40.02+6.36 0.229
Sex **
Female (N (%)) 30(60%) 28(56%)
0.314
o
Male (N (%) 20(40) 22(44%)
Weight (kg)* 85.14+9.4 86.839.4 0.398
ASAI/IT** 39(78%)/11(22%) 37(74%)/13(26%) 0.501
Duration of Anesthesia (Min)* 129.83+10.5 126.18+10.4 0.218
Duration of Surgery (Min)* 109.1449.03 108.7949.4 0.301

*t- test **Chi-Square Test

Table 2. Evaluation of response, treatment time and outcome to shivering in two groups

Group Dex Group Meperidine
Variables P-Value
(n=50) (n=50)
Onset of shivering (min)* Mean+SD 10.743 12.1£2 0.215
Shivering grade (0/1/2/3/4) ** upon arrival in the recovery room 0/8/12/12/18 0/5/15/13/17 0.79
1
, 8(16%) 5(10%) 0.75
12(24%) 15(30%) 0.54
3 12(24%) 13(26%) 0.62
4 18(36%) 17(34%) 0.5.2
Shivering grade (0/1/2/3/4) after drugs injection (after15 min) 40/8/2/0/0 28/15/6/1/0
0
: 40(80%) 28(56%) 0.000
5 8(16%) 15(30%) 0.011
2(4%) 6(12%) 0.034
3 0 1(2%) -
4 (0] Q -
Time interval from treatment to stop of shivering(min)* Mean+SD 3.7£2.4 4.1+£2.7 0.45
Success Rate™ 50(100%) 50(100) -
Recurrence Rate™ 1/50(2%) 2/50(4%) 0.59

*Independent samples t-test ** Chi-Square test
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. Ui 2D i 30 min After
Parameters Group /?oftferc%ryegl a rﬁ\f/‘;elrt o P-value arﬁ\fﬁrt o P-value arrival to P-Value
recovery recovery recovery
Dex 88+12 72+14 0.026" 75+13 0.031% 72+10 0.021%
HR(beat/ .-
min Meperidine 89+13 87+£15 0.329 89+12 0.965 92+13 0.330
P-Value 0.076 0.04" P-Value 0.05 P-Value 0.006" -
Dex 100£11 82.3+6 0.018" 87+8 0.031% 82.3+10 0.021%
MAP(mmHg). Meperidine | 1059 9949 0.097 | 97348 0.68 10010 0.134
mean+ SD
p-value 0.045 0.031" P-Value 0.022° P-Value 0.031° -
Dex 94.5£0.2 | 95.5+0.8 0.381 98.4+0.8 | 0.804 98.5+1 0.189
SpO2 (mmHg),
Meperidine 94.2+2 94+0.3 0.347 98+1 0.806 98+0.3 0.087
mean + SD
P-Value 0.452 0.316 - 0.287 - 0.111 -

Independent samples -test. Mean+SD, P-Value of <0.05 was considered as statistically. *P<0.05 Varsus

Meperidine #P<0.05 varsus After arrival to recovery

Patients was differ significantly in terms. HR: Heart Rate; MAP: Mean Arterial Pressure

Discussion

Postoperative shivering is an unpleasant experience for
patients. Many attempts have been made to prevent
shivering, but a standard procedure has not yet been
established (8). Previous studies have shown that
dexmedetomidine is a highly selective a2-adrenergic
receptor agonist that can increase hemodynamic stability
during surgery and reduce the occurrence of shivering
after spinal and general anesthesia (9). Meperidine is
a combination of p and k receptor agonists and can
prevent hypothermia by constricting peripheral vessels
and dilating central vessels (10, 11).

So, finding the effective therapeutic agent to prevent
postoperative shivering in patients undergoing surgery
is essential. In this study, the clinical effectiveness
of meperidine (0.4 mg/kg) and dexmedetomidine (1
mg/kg) for treating general anesthesia shivering in
patients after abdominal surgery has been investigated.
The results showed that dexmedetomidine injection
is a more effective way to help treat post-anesthetic
shivering than meperidine injection after general
anesthesia. The study's results aligned with similar

general and spinal anesthesia studies. Cao et al.

compared dexmedetomidine (1 pg/kg) and meperidine
(0.5 mg/kg) to reduce the incidence and severity of
shivering in patients undergoing CABG, and they found
that the incidence of shivering was significantly lower
in both groups, but in the dexmedetomidine group
were observed in patients bradycardia and hypotension
(12). The complete disappearance of shivering was
significantly different in the two groups, so the group
receiving dexmedetomidine experienced shivering in a
much shorter time than the group receiving meperidine.
Over the years, several studies have shown that post-
operative shivering is not directly related to the drop in
core body temperature during surgery, and other factors
are also involved in the occurrence of shivering after
surgery patients (13).

One of the most prominent hypotheses is the
discontinuation of narcotic drugs, which is caused by
tolerance to these drugs. Short-acting drugs such as
remifentanil can induce acute tolerance and analgesia
by stimulating NMDA receptors (14). In our study, the
recurrence rate of shivering in the dexmedetomidine
group and the meperidine group were 2% and 4%,
respectively. The results correspond with Shukla's study,
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where the recurrence rate was 5% (15). In our study,
the MAP and HR were significantly lower in the Dex
group when compared with the Meperidie group,which
to the results of studies such as Nasseri et al. in 2017,
Ametaetal. in 2018 and Venkatraman et al. in 2018, Yu
et al. in 2019 and Omar et al. in 2019 are aligned and
have the same results (16-20). Another study showed
that dexmedetomidine reduces systolic blood pressure
and heart rate. This is associated with an approximate
30% decrease in plasma norepinephrine concentration
and decreased sympathetic activity (20). Our findings
showed that patients had low oxygen saturation upon
entering recovery and during shivering. The authors
believe this persistent drop in oxygen saturation due
to shivering is an essential feature of the immediate
postoperative phase (21).

The limitations of our study were the small sample
size and different duration of surgery. Therefore,
it would be better to perform a similar study with a
larger sample size for a more definite conclusion. In

addition, this study must be performed multi-centrally.

Conclusion

Based on our findings, Dexmedetomidine injectionis a
better treatment than meperidine in relieving shivering
after general anesthesia. also, dexmedetomidine has
an early onset effect, lesser recurrence, and higher
incidences of hypotension and bradycardia.
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