





Dexmedetomidine as a neuraxial adjuvant for elective cesarean section

Table 1. Characteristics and Jadad scores of the included studies in the meta-analysis

No. Ref. Groups Number Age (year) Gestational Sqrgery .. Methods Jada
age (Week) duration (min) scores
1 Han Chuanbao 2014 Dexmedetomidine 20 28.8+3.5 38.41+1.5 45+6 Epidural 15 mL 0.75% ropivacaine plus dexmedetomidine 1 pg/kg 4
Control 20 28.4+2.7 38.6+1.1 467 Epidural 15 mL 0.75% ropivacaine
2 Liang He 2016 Dexmedetomidine 5 pg 30 31.1+3.7 38 55.1+6.8 Intrathecal 10 mg bupivacaine plus 5 pg dexmedetomidine 5
Dexmedetomidine 2.5 pg 30 30.0£3.1 38 52.1+7.1 Intrathecal 10 mg bupivacaine plus 2.5 ug dexmedetomidine
Control 30 29.5+3.8 38 53.316.3 Intrathecal 10 mg bupivacaine
3 Y. Sun 2014 Dexmedetomidine 30 28.56+4.73 38.27+0.61 43.114£8.70 Intrathecal 10 mg bupivacaine plus 10 ug dexmedetomidine 4
Control 30 29.75+4.90 38.55+0.77 42.89+9.25 Intrathecal 10 mg bupivacaine
4 Ibrahim A 2015 Dexmedetomidine 30 25.5+9.6 / 57.3+17.4 Intrathecal 10 mg bupivacaine plus 10 ug dexmedetomidine 5
Control 30 23.6+7.2 / 55.6+18.8 Intrathecal 15 mg bupivacaine
5 Xiaofei Qi 2016 Dexmedetomidine 39 29.77+4.04 38.98+0.86 40.51+£7.99 Intrathecal 10 mg bupivacaine plus 5 pg dexmedetomidine 5
Control 39 29.74+3.70 38.88+0.84 38.41+7.62 Intrathecal 10 mg bupivacaine
6 TamerY 2015 Dexmedetomidine 30 28+4.2 38+0.8 40.712 Intrathecal 12.5 mg bupivacaine plus 10 ug dexmedetomidine 5
Control 30 27+3.9 38.1+0.7 41.3+2.1 Intrathecal 12.5 mg bupivacaine
7 Samy 2014 Dexmedetomidine 25 29.8+4.6 / 4918 Intrathecal 10 mg bupivacaine, epidural 10 mL 0.25% bupivacaine plus mixture 4
of fentanyl 100 ug and dexmedetomidine 1 pug/kg in 10 mL 0.9% sodium chloride
Control 25 28.8+4.9 / 48+8.5 Intrathecal 10 mg bupivacaine, epidural 10 mL 0.25% bupivacaine plus fentanyl
100 pg in 10 mL 0.9% sodium chloride
8 Ayman 2015 Dexmedetomidine 40 28.5+5.7 38.75+0.1 50.4+4.9 Epidural 10 mL 0.25% bupivacaine plus fentanyl 50 pg and dexmedetomidine 5
0.5 pg/kg
Control 40 26.916.4 38.6+0.15 52.846.2 Epidural 10 mL 0.25% bupivacaine plus fentanyl 50 pg
9 Z.Li2014 Dexmedetomidine 21 29.09+4.23 38.27+0.61 43.31+£7.70 Intrathecal 10 mg bupivacaine plus 10 yg dexmedetomidine 4
Control 21 30.30+3.81 38.55+0.77 45.891+8.95 Intrathecal 10 mg bupivacaine
10 Karim 2017 Dexmedetomidine 25 32.64+5.24 38.28+0.79 54+19.36 Intrathecal 10 mg bupivacaine plus 5 pg dexmedetomidine 5
Control 25 32.16+5.24 38.41+0.71  51.04+19.39 Intrathecal 10 mg bupivacaine
11 Yong-Hong Bi 2017  Dexmedetomidine 5 pg 20 31.3+3.7 39 53.8+12.7 Intrathecal 10 mg bupivacaine plus 5 pg dexmedetomidine 5
Dexmedetomidine 3 pg 20 32.1+4.9 39 47.3+11.5 Intrathecal 10 mg bupivacaine plus 3 pg dexmedetomidine
Control 20 29.5+3.9 38.5 48.0+8.8 Intrathecal 10 mg bupivacaine
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Table 2. Comparison of characteristics of blockade between dexmedetomidine and control group

Random-effect model MD (95%

Fixed-effect model MD (95%

Characteristics of blockade ¢, iy o SMD (95% CI) Cl) (min) or SMD (95% Cl) No.
Onset of sensory block -1.31[-2.68, 0.06] -2.19[-2.42,-1.96] 4,56,7,8
Onset of motor block -0.79 [-1.13, -0.46] -0.79 [-1.13, -0.46] 3,5,6,9
Duration of sensory block 64.30 [21.67, 106.93] 8.71[5.30, 12.13] 1,3,5,6,9

Duration of motor block

Time to rescue analgesia 3.81[2.92,4.70]

26.49 [8.67, 44.31]

13.69 [10.24, 17.15] 1,3,56,7,8,9
3.67 [3.20, 4.13] 5,8,9

Results
Literature screening

In accordance with the search strategy, 221
articles were included in the initial search. Of
these, 125 articles were duplications and were
excluded. Then, 16 articles were selected after
excluding non-relevant literature and nonorigi-
nal studies by reading titles and abstracts. A
further 5 studies were then excluded because
of a lack of intended intervention and confer-
ence abstracts. Finally, 11 studies [18-28] ful-
filled the criteria for systematic review and
meta-analysis. The study selection processes
are shown in Figure 1.

Data extraction and evaluation of quality

The basic information of the 11 eligible RCTs in
the meta-analysis is shown in Table 1. The
doses and methods of dexmedetomidine were
different in each RCT. They were epidural 15
mL 0.75% ropivacaine plus dexmedetomidine
1 ug/kg versus epidural 15 mL 0.75% ropiva-
caine [18]; intrathecal 10 mg bupivacaine plus
10 pg dexmedetomidine versus intrathecal 10
mg bupivacaine [20, 26], intrathecal 10 mg
bupivacaine plus 5 ug dexmedetomidine ver-
sus intrathecal 10 mg bupivacaine [22, 27],
intrathecal 12.5 mg bupivacaine plus 10 ug
dexmedetomidine versus intrathecal 12.5 mg
bupivacaine [23], intrathecal 10 mg bupiva-
caine with epidural 10 mL 0.25% bupivacaine
plus mixture of fentanyl 100 yg and dexme-
detomidine 1 pg/kg in 10 mL 0.9% sodium
chloride versus intrathecal 10 mg bupivacaine
with epidural 10 mL 0.25% bupivacaine plus
fentanyl 100 pg in 10 mL 0.9% sodium chloride
[24], epidural 10 mL 0.25% bupivacaine plus
fentanyl 50 yg and dexmedetomidine 0.5 ug/
kg versus epidural 10 mL 0.25% bupivacaine
plus fentanyl 50 pg [25], intrathecal 10 mg
bupivacaine plus 5 ug (or 3 pg) dexmedetomi-
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dine versus intrathecal 10 mg bupivacaine
[28], intrathecal 10 mg bupivacaine plus 10 ug
dexmedetomidine versus intrathecal 15 mg
bupivacaine [21], intrathecal 10 mg bupiva-
caine plus 5 yg (or 2.5 pg) dexmedetomidine
versus intrathecal 10 mg bupivacaine [19]. Two
researchers independently evaluated the qual-
ity using the Jadad scale. The quality of the
original literature is shown in Table 1.

Meta-analysis results
Characteristics of the block

The characteristics of spinal blockade are s
ummarized in Table 2. When compared to con-
trol group, the dexmedetomidine group show-
ed shorter time of onset to block, including
onset of sensory block (MD: -1.31 minutes;
95% CI: -2.68 to -0.06; P < 0.1) and onset of
motor block (MD: -0.79 minutes; 95% Cl: -1.13
to -0.46; P < 0.05). The duration of the block
were significantly longer in the dexmedetomi-
dine group compared with the control group,
the duration of the sensory block (MD: 64.30
minutes; 95% Cl: 21.67 to 106.93; P < 0.05),
the duration of the motor block (MD: 24.69
minutes; 95% CIl: 8.67 to 44.31; P < 0.05).
Additionally, Dexmedetomidine could prolong
time to rescue analgesia (SMD: 3.81; 95% ClI:
2.92104.70; P < 0.05) and, which was also sta-
tistically significant as compared with control
group (Table 2).

Fentanyl consumption

As for the fentanyl consumption, 2 studies
were included. The heterogeneity test both
intraoperatively and postoperatively showed
that 1>=0%, and thus the fixed-effects model
was used for the meta-analysis. Compared with
control intervention, dexmedetomidine inter-
vention lower the fentanyl usage both intraop-
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M.H, Fixed, 95% CI M.H, Fixed, 95% CI
13.1.1 Intraoperative fentanyl consumption
7 Samy 2014 0 25 B 25 13.7% 0.08 [0.00, 1.30]
8 Ayman 2015 2 40 11 40 23.2% 0.18[0.04,0.77) . —
Subtotal (95% Cl) 65 65 36.8% 0.14[0.04,0.51] g
Total events 2 17

Heterogeneity: Chi*=0.29, df=1 (P = 0.59); F= 0%
Test for overall effect Z= 2.98 (P = 0.003)

13.1.2 Postoperative fentanyl consumption

7 Samy 2014 3 25 12 25 253% 0.25[0.08,0.78] —_—
8 Ayman 2015 4 40 18 40 37.9%  0.22(0.08, 0.60] ——
Subtotal (95% CI) 65 65 63.2% 0.23[0.11, 0.49] ‘
Total events 7 30

Heterogeneity: Chi*=0.02, df=1 (P =0.88); F=0%
Test for overall effect: Z= 3.82 (P = 0.0001)

Total (95% CI) 130 130 100.0%  0.20[0.10, 0.38] B o
Total events 9 47

Heterogeneity: Chi*= 0.65, df= 3 (P = 0.89), F=0%

Test for overall effect: Z= 4.88 (P < 0.00001)

Test for subgroup differences: Chi*=0.42. df=1(P=052.F=0%

0.005 0.1 10 200
Favours [experimental] Favours [control]

Figure 2. Forest plot for the meta-analysis of fentanyl consumption.

Dexmedetomidine group  Control group Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% Cl
1 Han Chuanban 2014 2 20 5 20 128%  040(0.08,1.83) —
10 Karim 2017 12 25 12 25 308% 1.00(0.56,1.78) -
11 Yong-Hong Bi1 2017 7 40 0 20 1.7% 768(0.46,128.12)
2 Liang He 2016 3 60 1 30 34% 15000.16,13.82) -
3Y.Sun 2014 2 30 1 30 26% 2.00(0.19,20.90) -
4 lbrahim A 2015 1 a0 2 30 51% 050(0.05522) I
5 Yiaofei Qi 2016 5 39 4 39 103%  1.25(0.36,4.31) N
6 TamerY 2015 6 30 6 30 154%  1.00(0.36,2.75) -t
7 Samy 2014 1 25 2 25 51%  050(0.05,5.17) e
8 Ayman 2015 3 40 4 40 103% 075(0.18,3.14)
9ZLi2014 2 21 1 21 28% 2.00(0.20,20.41) ]
Total (95% Cl) 360 310 100.0%  1.05[0.71, 1.56] L 4
Total events 44 38
Heterogeneity: Chi*= 5.26, df= 10 (P = 0.87); F= 0% 0’01 0%1 140 150

Test for overall effect 2= 0.26 (P = 0.79) Favours [experimental] Favours [control]

Figure 3. Forest plot for the meta-analysis of nausea and vomiting.

eratively and postoperatively (RR=0.20, 95% owed that 1°=0%, and thus the fixed-effects
Cl: 0.10-0.38, P < 0.05) (Figure 2). model was used for the meta-analysis. Com-
pared with control intervention, dexmedetomi-
dine intervention showed similar incidence of
pruritus (RR=1.15, 95% CI: 0.48-2.72, P=0.76;
Figure 4).

Adverse effects

Effect of dexmedetomidine on nausea and
vomiting: 11 studies were included. The hetero-
geneity test showed that 1°=0%, and thus the
fixed-effects model was used for the meta-
analysis. Compared with control intervention,
dexmedetomidine intervention showed similar
incidence of nausea and vomiting (RR=1.05,

Effect of dexmedetomidine on bradycardia: 8
studies were included. The heterogeneity test
showed that 1>=0%, and thus the fixed-effects
model was used for the meta-analysis. Com-

95% Cl: 0.71-1.56, P=0.79; Figure 3). pared with control intervention, dexmedetomi-

dine intervention showed similar incidence of
Effect of dexmedetomidine on pruritus: 9 stud- bradycardia (RR=1.44, 95% CI: 0.75-2.79,
ies were included. The heterogeneity test sh- P=0.27; Figure 5).
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Dexmedetomidine group  Control group Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed, 95% CI
11 Yong-Hong Bi1 2017 B 40 220 291%  150[033,6.77) —
2Liang He 2016 0 60 0 30 Not estimable
3Y.5un 2014 1 30 1 30 109% 1.00(0.07,15.26)
4 lbrahim A 2015 0 30 0 30 Not estimable
5 Xiaofei Qi 2016 0 39 1 38 164%  033[0.01,7.94 *
7 Samy 2014 1 25 1 25 108% 1.00([0.07,15.12
8 Ayman 2015 3 40 2 40 218%  1.50[0.26,8.50] I
9ZLi2014 1 pil 1 21 109% 1.00(0.07,14.95
Total (95% CI) 285 235 100.0%  1.15[0.48,2.72] -
Total events 12 8
Heterogeneity: Chi*= 0.83, df = § (P = 0.98); F= 0% ; t t d
L N 0.01 0.1 1 10 100
Testfor overall effect 2= 0.31 (P = 0.76) Favours [experimental] Favours [control]
Figure 4. Forest plot for the meta-analysis of pruritus.
Dexmedetomidine group  Control group Risk Ratio Risk Ratio
Study or Subgroup Events Total Fvents Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI
10 Karim 2017 1 25 225 148% 050(0.05,517) '
2Liang He 2016 0 B0 0 60 Not estimahle
3Y.5un 2014 2 Kl T30 74% 200(0.19,2090
4 |brahim A 2015 4 Kl 300030 222%  1.33(0.33,545) R L a—
5 Xiaofei Qi 2016 3 39 39 74% 300(0.33,27.60)
7 3amy 2014 1 25 0 25 37% 300(0.13,70.30
8 Ayman 2015 7 40 § 40 370%  1.40(0.48,4.04) —T
9Z.Li2014 1 2 T2 74% 1.00(0.07,1495)
ofal ) A4[0.75,2,
Total (95% CI) 210 210 100.0%  1.44[0.75,2.79] <>
Total events 19 13
it Ohid = =f(P= ‘R= f } l l
e it W
bl Ul Favours [experimental] Favours [control]
Figure 5. Forest plot for the meta-analysis of bradycardia.
Effect of dexmedetomidine on hypotension: 7 Discussion

studies were included. The heterogeneity test
showed that 1°=10%, and thus the fixed-ef-
fects model was used for the meta-analysis.
Compared with control intervention, dexme-
detomidine intervention showed similar inci-
dence of hypotension (RR=1.05, 95% CI: 0.81-
1.36, P=0.70; Figure 6).

Effect of dexmedetomidine on shivering: 9
studies were included. The heterogeneity test
showed that 1°=26%, and thus the fixed-ef-
fects model was used for the meta-analysis.
Compared with control intervention, dexme-
detomidine intervention showed significantly
reduced incidence of shivering (RR=0.41, 95%
Cl: 0.29-0.58, P < 0.05; Figure 7).
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Our meta-analysis clearly suggested that dex-
medetomidine as a neuraxial adjuvant could
improve the characteristics of the block, such
as shortening the onset time of the block, pro-
longing the duration of the block, prolonging
rescue analgesia time, increasing dose of fen-
tanyl consumption, decreasing the incidence
of shivering, but had no effect on nausea and
vomiting, bradycardia, hypotension and pruri-
tus.

The anesthesia blockade characteristics sh-
own in Table 2 were improved and fentanyl con-
sumption was lowered in the dexmedetomidine
intervention group as compared with control

Int J Clin Exp Med 2018;11(9):8855-8864
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Dexmedetomidine group ~ Control group

Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixe, 95% CI
10 Karim 2017 23 25 23 25 397% 1.00[0.851.19 *
3Y.Sun 2014 4 a0 4 30 69% 1.00[0.28 3.63 -1
4 |brahim A 2015 2 30 5 30 86% 0.40(0.08,1.90] I R
5 iaofei Qi 2016 15 39 12 39 207% 1.25(068 2.31) =T
7 Samy 2014 4 25 3 2% 52%  1.33(0.33,5.36] N
8 Ayman 2015 10 40 ] 40 138%  1.25(055,2.84) I
97 Li2014 3 2 3 M 52% 1.00[0.23 4.40) - 1T
Total (95% CI) 210 210 100.0%  1.05[0.81, 1.36) &
Total events 61 58
Heterogeneity: Chi*= 2.44, df= 6 (P = 0.88); P= 0% = = l {
0.0 01 1 10 100
Testfor overalleflect 2= 0.38 (P = 0.70) Favours [experimental] Favours [control]
Figure 6. Forest plot for the meta-analysis of hypotension.
Dexmedetomidine group  Control group Risk Ratio Risk Ratio
Study or Subqroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1 Han Chuanbao 2014 1 20 8§ 20 102% 0413(0.02,091) -
10 Karim 2017 b %13 25 166% 046(0.21,1.02 —
11 Yong-Hong Bi1 2017 17 0 N 20 187% 077045132 —
2 Liang He 2016 12 60 1 30 187%  0.55(0.27,1.09] —=
3Y.Sun 2014 1 30 1 30 1.3% 1.00[0.07,15.26)
4 lhrahim A 2015 0 30 1 300 19% 033(0.01,7.87)
§ Xiaofei Qi 2016 3 3/ 1439 179% 021007069 —_—
7 Samy 2014 1 25 8§ 25 102% 013(0.02,093
9Z L2014 0 A Ioon 45%  014[0.01,261)
Total (95% CI) 290 240 100.0%  0.41[0.29,0.58] 2
Total events 4 70
it Chid= =0(P=021) F= ] ; t f
Heterogeneity. Chi*=10.87, df= 8 (P = 0.21); = 26% 00t 0 i 10 100

Test for overall eflect Z= 5.01 (P < 0.00001)

Figure 7. Forest plot for the meta-analysis of shivering.

group. These findings were similar to previous
numerous studies [29-31]. The mechanisms
were complicated and may be related to the
suppression of C-fiber transmitter release and
the hyperpolarization of post-synaptic dorsal
horn neurons, «,-adrenoceptor agonists to
motor neurons in the dorsal horn, and upregu-
lation of the adrenergic receptor subtypes on
the dorsal horn and the lumbar dorsal root gan-
glia [32-35].

Shivering is a common complication during
caesarean section. The incidence of shivering
ranges from 5% to 65% in patients undergoing
caesarean section under neuraxial anesthesia.
Some factors including aging, sensory-block
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Favours [experimental] Favours [control]

levels, temperatures of the intrathecal local
anesthetics, intravenous fluids, and operation
room had been considered relating the shiver-
ing [36, 37]. For parturients, severe shivering
can lead to increased consumption of oxygen,
a rise in production of CO, and blood sugar,
acceleration of heart rate, and in severe cas-
es, severe hypoxaemia and acidosis. Dexme-
detomidine, a highly selective and a novel
o,-adrenergic receptor agonist, demonstrates
almost 8-10 times higher affinity to a,-ARs than
clonidine. When administered as a neuraxial
adjuvant, dexmedetomidine can quickly bind to
dorsal horn of the spinal cord o,-ARs, subse-
quently to inhibit the spontaneous firing rate of
neurons and sympathetic tone [38, 39]. The
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anti-shivering mechanism of dexmedetomidine
can be explained by inhibiting central thermo-
regulation and attenuation of hyperadrenergic
response to perioperative stress [39, 40].

The exact aetiology of perioperative nausea
and vomiting remains unclear. A variety of fac-
tors including cerebral ischemia, blocking of
sympathetic nerves and hypotension are likely
to cause nausea and vomiting [41]. In our me-
ta-analysis, dexmedetomidine has little effect
on nausea/vomiting during caesarean section.
Bradycardia and hypotension are the most sig-
nificant side effects reported for the use of
o,-adrenoreceptor agonists as a neuraxial adju-
vant, but in the present study, the incidence of
bradycardia and hypotension were not signifi-
cant. The incidence of pruritus was also not
significant.

Several limitations of this meta-analysis should
be taken into account. First, the number of
included RCTs was too small. Second, The
doses and methods of dexmedetomidine in
the included studies were different, and might
have some impact on the pooled results.
Furthermore, we only included published litera-
ture, the search strategy and publication bias
also could have affected the results of this
study.

Dexmedetomidine as a neuraxial adjuvant can
improve the characteristics of the block, pro-
long the time to rescue analgesia and reduce
the fentanyl consumption, and decrease the
incidence of shivering in patients undergoing
elective caesarean section. Dexmedetomidine
was recommended to be administrated for
elective caesarean section, but more studies
should investigate its optimal dose and me-
thod.
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