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ABSTRACT
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Objective Dexmedetomidine was increasingly used in many areas and pediatric anesthesia setting for Vari01% indications. However, the efficacy
=

of this intervention on pediatric patients in cleft lip and palate (CLP) repair was still unknown. We aimed to sgstematically assess the efficacy and

safety of dexmedetomidine as an anesthesia adjuvant during CLP repair in children. %
Design Systematic review and meta-analysis. %
Data sources PubMed, Embase, Cochrane library, CNKI, VIP, and Wanfang (up to Oct 2020). Studies in langligges other than English and Chinese
were excluded. %

[

o

Eligibility criteria for selecting studies Randomized controlled trials evaluating the impact of dexmedetomidi@ on emergence agitation (EA), the
o

need for postoperative rescue analgesics, postoperative nausea and vomiting (PONV), and other adverse evéolts in pediatric patients during CLP
o

repair.

uo Jw

Data extraction and synthesis Data were screened, extracted and assessed by two independent authors. Olécomes reported as a risk ratio (RR)
with 95% confidence interval (CI). Random effects model was used when heterogeneity was detected, otherv@se fixed effects model was chosen.
Results Thirteen studies included 1040 children met the inclusion criteria. The incidence of EA \Eas significantly decreased in the
dexmedetomidine group (RR, 0.19; 95% CI, 0.10 to 0.36; P<0.00001; 1>=56%) as compared to the controg group. Pediatric patients receiving
dexmedetomidine had lower postoperative analgesic requirements (RR, 0.27; 95% CI, 0.10 to 0.73; P=0§D1; [’=84%) and less incidence of

@
respiratory adverse events (RR, 0.49; 95% CI, 0.31 to 0.78; P=0.002; I>=0%). There were no significant cﬁgfferences in the risk of PONV and

w
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7 Conclusions There was a lack of high-quality study in this field. Perioperative administration of dexrgedetomidine reduced the need for
8 c
9 postoperative rescue analgesics and the incidence of EA in children without side effects undergoing CLP repar,‘f‘, However, further verification with
10 3
n larger samples and more high quality RCTs would be needed. g
12 e
13 3
14 EJ.
1 2 Keywords children, dexmedetomidine, cleft lip and palate repair, pain, agitation %
17 5
=0
12 ARTICLE SUMMARY £
5
20 Strengths and limitations of this study 3
21 S
22 This is a comprehensive systematic review which identified the benefits of dexmedetomidine in children durihg CLP repair.
23 3
24 Different evaluation methods were used for the outcomes, even partial of which missed data on the definition dgtail, that would influence reliability
25 3
26 in future recommended guide for dexmedetomidine interventions. S
27 >
. . . . ©
28 Unfortunately, low quality of the included studies impedes us to draw firm conclusions. =
29 ©
30 N
31 N
32 Word account: 2632 g
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33 =
34 @
35 T
36 =
37 2
38 S
39 =
40 4 §
41 =
42 =
22 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

INTRODUCTION
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Cleft lip and palate (CLP) were widespread congenital disfigurement requiring surgical correction early in ! Early surgery was important to

e.

o
N

alleviate feeding difficulty, reduce airway complications and improve phonation problem.? However, cleft péé[ate repair needed to dissect the soft
Q

and hard palates and would result in significant postoperative oropharyngeal pain and bleeding. High-dose %}pioids with sevoflurane anesthesia

QD
were commonly used to block the autonomic response.? Due to above factors, many pediatric patients sufigred from a high risk of respiratory

depression, postoperative emergence agitation (EA), postoperative nausea and vomiting (PONV), a prolonge(ghospital stay and increased hospital
=0

q//:dn

costs.*©

Dexmedetomidine was a potent a2 adrenoreceptor agonist with sedative, anxiolytic, sympatholytic and agalgesic properties. It also ensured a
[¢)
>

stable hemodynamic state and no significant respiratory depression.” Study® had demonstrated that it is proged helpful as a valuable adjunct in
=

many diverse areas and increasingly used in pediatric anesthesia setting. A meta-analysis® recently showed3hat perioperative administration of
o

dexmedetomidine can provide pain and agitation relief without side effects in children undergoing adenotongillectomy. Another meta-analysis!©
©

found that intranasal dexmedetomidine provided more satisfactory sedation at parent separation and reducegl the need for postoperative rescue

N
analgesics in pediatric patients. However, evidence in the existing literature was insufficient to fully supp§rt the effectively and safely use of

(=3
dexmedetomidine in CLP repair in children. E
@

Therefore, our study was aimed to identify the effects of administration with ~ dexmedetomidine in childrén during CLP repair. We performed

a meta-analysis of randomized-controlled trials comparing dexmedetomidine with controls.

"1ybuAdoo Ag parosioid
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7 METHODS z

8 =

9 We evaluated the efficacy and safety of dexmedetomidine administration following CLP repair in children. A systematic approach based on the

10 R

n Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) and the Cochrane Review Q/Iethods was used. !!

12 3

13 3

14 S

15 Search strategy and selection criteria e

16 =

17 We searched the following databases: PubMed, Embase, Cochrane library, CNKI, VIP, and Wanfang) from in%eption to October 1, 2020.The main

18 =

19 keywords were used: dexmedetomidine, randomized controlled trial (RCT), cleft palate, cleft lip, infant, cgrildren. Reference lists of identified

20 3

21 studies were scanned for additional material. S

22 g

23 3

24 . Co g

25 Inclusion and exclusion criteria 3

26 . : : : . . S .. o .

57 Two authors (LP and YG) systematically and independently identified all the studies with predefined selgction criteria. A third author (XL)
©

29 arbitrated disagreements when conflicting selections occurred. Studies were included in this meta-analysis ifithey satistied the following criteria:

30 . . . . . . O . .

31 1) Literature type: prospective, randomized-controlled studies; 2) Language: both English and Chinese; 3)§ubjects: children undergoing CLP

2 . . ‘g .. . . g

23 repair; 4) Interventions: dexmedetomidine by any route of administration compared with any controls(lndgldmg placebo and other drugs); 5)
0]

gg Outcomes: the primary outcome was the incidence of EA, secondary outcome was the need for postoperative fﬁescue analgesia, and third outcomes
o

g? were the incidence of adverse effects: PONV, respiratory adverse effects (breath holding, cough, deSturation and airway spasm), and
(1)

38 ;

; :

6 <

41 =

42 =
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cardiovascular respiratory adverse effects (hypotension, bradycardia and postoperative bleeding).

Data collection and study appraisal

20z 1snbny 9T uo 86/910-0202-uadolwag,

T

Two authors (JL and FL) independently extracted all the relevant information with a pre-specified data abstraction form. The following variables

0od

were collected: the name of the first author, publication year, country, publication language, number of pati%nts, the protocol for administration

e

method and dose, and outcomes. If the variables were not reported, we emailed the original authors to ask foﬁthe data.

1Y wol

Two authors (JL and FL) independently assessed the risk of bias basing on the Cochrane risk of bias tool,gvhich considers adequate sequence

w

generation, allocation concealment, blinding of participants and personnel, blinding of the outcome assess®, incomplete reporting of outcome
[¢)

u

data, free of selective reporting, and free of other bias. In case of the conflicting evaluations, the third aughor (XL) was arranged to arbitrate

disagreements.

‘QT |udy uo jwod

Quality of the evidence
The quality of evidence was assessed using the Grading of Recommendations Assessment, Development, andiﬁsivaluation approach (GRADE). We
used GRADE profiler software version 3.2 to create the ‘‘Summary of findings’’ table, which includes thegfollowing outcomes: 1) Emergence
agitation;2) Respiratory adverse events;3) The need for postoperative rescue analgesics; 4) Cardiovascular %lverse events; and 5) Postoperative

Nausea and vomiting.
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7 Risk of Bias Across Studies Z
8 c
9 Publication bias was assessed by using a funnel plot. %
10 R
1" ~
12 §
13 Statistical analysis s
14 o
15 The meta-analysis was performed using the Cochrane Collaboration Review Manager Sﬁftware (RevMan version 5.1,
16 =
17 https://training.cochrane.org/). We reported binary data as a risk ratio (RR) with 95% Confidence Interval (C%). Chi square test (Mantel Haenszel
18 =
19 method) was used to assess the heterogeneity between studies. An 2>50% and a P value <0.10 was considere%to indicate statistical heterogeneity.
20 3
21 Subgroup analysis or sensitivity analysis was performed to analyze reasons of heterogeneity. Random effBcts model (Dersimonian and Laird
[¢)
22 S
23 method) was used when significant statistical or clinical heterogeneity was detected. P<0.05 was considered & indicate a
24 o]
o
;2 statistically significant difference for testing values of overall effect. §
=]
27 Z
28 =
29 . - =
20 Patient and public involvement o
o
g; There was no patient or public involvement in this study. E
<
33 c(ED
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A total of 63 potentially relevant studies were identified. After excluding 50 studies, 13 studies including 1048 children aged 3 months to 12 years

were finally considered in this analysis.!?>* The flow diagram of the literature search strategy was shown in Bigurel.

"T20Z 1SNBIT 91

Description of studies

The included studies were undertaken from 2012-2020 in four different countries: Egypt (three)'?-14, Japgl (one)'®, India (one)!’, and China
(eight)!>18-24 Seven studies!>!'® were published in English, the other six studies'?* were published in Ch%ese. In all of the included studies,
dexmedetomidine is administered for its sedative effect in the form of intravenous!3-21-23-24_ intranasal??> and p%:rineurallz'14 administration.

Eleven studies'?!4-19-21-24 compared the effects of intravenous dexmedetomidine with saline, one studyzogompared the effects of intravenous
dexmedetomidine with those of ketamine and fentanyl. One study?? compared the effects of intranasal gexmedetomldlne with saline. Two
studies'>!'* compared the effects of perineural dexmedetomidine administration with placebo, and one study'% compared the effects of perineural

dexmedetomidine administration with those of dexamethasone. The characteristics of included studies were élmmarlzed in Tablel.

Quality of the included studies

dv uo /wod

Nine studies!?13-15-19.22.24 ysed a random allocation method. Four studies '3-1>17described the allocation concéalment in detail. Four studies!?16-13
.°°

concretely explained their blinding methods. The risk of random allocation method was high in one study?®yand were unclear in the other three
N
~

studies!4?!123, The risk of allocation concealment were unclear and the risk of blinding were high in the otheZtudies. The risk of free of selective
Q

c
reporting were low in eight studies'*!417-20.22.23 ‘unclear in one study'¢ and high in other studies. For incomglete outcome data and free of other

o
bias, most trials were judged as low risk of bias. The quality of included trials was summarized in Table 2 angd supplementary file 1.

"1ybuAdoo Ag paros
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Z Risk of Bias Across Studies E
(o]

; The funnel plot was applied for assessing publication bias of studies in this meta-analysis in supplementargﬁle 2. Due to the small number of
c

9 studies, most of the publication bias of outcomes was unclear. %

10 3

n The overall quality of evidence based on the GRADE system was judged as moderate (The need @r postoperative rescue analgesics,

12 Q

13 Respiratory adverse events, and Cardiovascular adverse events), or low (EA and PONV) (Table 3). s

14 S

15 g

16 Emergence Agitation =}

17 . . . . . A . . .

18 Eight trials'>-18-24 including 684 patients reported the incidence of EA. EA was evaluated by Ramsay score, Eehavmr score, Pediatric Anesthesia
S

;g Emergence Delirium scale, or Aonos four-point scale. Dexmedetomidine administration(including intraveg)us and intranasal administration )
2

;; showed a significant evidence of reducing EA when compared with saline!3-18.19-21-24 (RR, 0.19; 95% CI, 0.1@ to 0.38; P<0.00001; I> = 62%) and
o

;i all control groups!>18-24 (RR, 0.19; 95% CI, 0.10 to 0.36; P<0.00001; I> =56%). We found different adminis?ration method of dexmedetomidine
o

;2 increased the clinical heterogeneity. Excluding the Yun2016 study?? (intranasal administration), intraveno%s dexmedetomidine administration
=]

;273 showed a significant evidence of reducing emergence agitation when compared with saline!>18:19.21,23,24 (RR,Oﬂ__;4;95% CI, 0.13 to 0.44; P<0.00001;

;g 12=40%), and when compared with all control groups '3-18-21.23.24 (RR, 0.24;95% CI, 0.14 to 0.41; P<0.00001; 11:‘&29%). However, subgroup analysis
o

g; showed no difference when dexmedetomidine was compared with intravenous fentanyl?® (RR, 0.14; 95% CI, O‘EOI to 2.58; P=0.19) and intravenous
<

33 ketamine?® (RR, 0.14; 95% CI, 0.01 to 2.58; P=0.19). (Fig.2). LCED

4 &

35 2"

36 The need for postoperative rescue analgesics %

37 Q

38 Five studies'>!%17:1823 including 293 pediatric patients reported that dexmedetomidine had a greater anagesic effect as compared to saline

39 =

40 10 S

41 E

42 =y
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ostoperative , U.27; o CL, 0.10 to 0.73; P=0.01; I~= 0). Basing on the two studies'~'*, there 3vas no difference when perineura
p p ively (RR, 0.27; 95% CI, 0.10 0.73; P=0.01; 1>=84%). Basing h dies'>14, th i diff hen peri 1

9

dexmedetomidine was compared with saline in the incidence of need for rescue analgesics at postoperative 2@1 (RR, 0.16; 95% CI, 0.00 to 33.36;

P=0.50).

Respiratory adverse events

MoQ ‘T¢0c 1sh

Eight studies'>-21-23 including 794 pediatric patients reported the number of respiratory adverse events. We fou@ that intravenous dexmedetomidine
administration showed a significant lower incidence of respiratory adverse events when compared with sali%e (RR, 0.49; 95% CI, 0.31 to 0.78;
P=0.002; 1>=0%). Only one study'® (n=60) reported that dexmedetomidine showed a significant lower incidgnce of cough when compared with
saline (RR, 0.45; 95% CI, 0.25 to 0.82; P=0.009). There were no differences when dexmedetomidine was c«%’npared with saline in the incidence
of breath holding!®1%2! (RR, 1.29; 95% CI, 0.33 to 5.08; P=0.72), desaturation'®!7.19-21.23 (RR, 0.41; 95% (%, 0.16 to 1.08; P=0.07) and airway
spasm!>1921 (RR, 0.33; 95% CI, 0.07 to 1.54; P=0.16).

Cardiovascular adverse events

1dy uo jwoa’fwq

Three studies'”!824 including 880 pediatric patients reported the number of cardiovascular adverse events. &Vc found that no differences when

N
dexmedetomidine was compared with saline in the incidence of hypotension'”?* (RR, 0.78; 95% CI, 0.30 to.07; P=0.62), bradycardia'"** (RR,

Aq

1.18; 95% CI, 0.61 to 2.28; P=0.62) and postoperative bleeding'®?* (RR, 0.44; 95% CI, 0.18 to 1.11; P=0.08)3

n

Postoperative Nausea and vomiting

Eight trials!'3-13-17-20.23 including 524 patients reported the incidence of PONV. Patients who received intraven@us dexmedetomidine administration

1"

‘1ybuAdoo Ag p@oamjd 1S9
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Z experienced no statistically significant increase in PONV when compared with saline 415:17-1923 (RR, 0.90;35% CI, 0.40 to 2.06; P=0.81), and
=
(o]

7 when compared with all control groups!3-15:17-20.23 (RR, 0.92; 95% CI, 0.47 to 1.80; P=0.80). Also, subgroupgnalysis showed no difference when

8 c

9 dexmedetomidine was compared with fentanyl2® (RR, 0.50; 95% CI, 0.06 to 4.15; P=0.52) , ketamine 2° (RR,3).50; 95% CI, 0.06 to 4.15; P=0.52)

10 R

11 and dexamethasone'? (RR, 1.33; 95% CI, 0.31 to 5.65; P=0.70) . g

12 Q

13 3

14 S

15 DISCUSSION g

16 S

17 Main findings 3

18 . . . . . . . . g . . . .

19 This meta-analysis revealed that perioperative administration of dexmedetomidine reduced the incidence of E% in children undergoing CLP repair.

20

21 Pediatric patients receiving dexmedetomidine had lower need for rescue analgesics postoperative and less inc8lence of respiratory adverse events.
[¢)

22 S

23 However, there were no significant differences in the risk of PONV and cardiovascular adverse events. g

24 2

25 Although dexmedetomidine is not approved by U.S. Food and Drug Administration (FDA) for adminBtration in children, it has been an

26 : . . .. . . N £ . .S, .

57 authorized drug in Europe since September 2011.25 It is increasingly used in the pediatric setting for various indications such as premedication,
©

28 . . . . . . . . =

29 adjunct, sedative, intraoperative analgesia, and adjuvant, ® but the efficacy was still controversial. =

30 .. . . N .. .

31 Our results found that both incidence of EA and the need for rescue analgesics postoperative @ere statistically decreased in the
o

gg dexmedetomidine group as compared to the saline group. This was consistent with previous studies. 4610 Zgwo recent meta-analyses3%3! found
0]

;g that the effects of dexmedetomidine in reducing risk of EA in children was superior to other drugs (including ﬁgntanyl, propofol, ketamine), which
o

g? were inconsistent with our study. Numerous etiological factors (such as pre-existed anxiety, pain, age, type of @irgical procedures, rapid awakening
(1)

38 ;

. :

12 2

41 =

42 =
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and anesthetic technique) were considered to cause EA.26 All of the included studies used sevoflurane anestBesia. It is widely believed that pain
=

9

relief decreased the incidence of EA associated with sevoflurane general anesthesia. %% It is known that dexrgedetomidine shows dose-dependent
c

effects on pain control and sedation. Reliable analgesic, sedative and neuroprotective effects could be rr,im';clin explanations for the effects of
o

dexmedetomidine on EA.

MmoqQ ‘T¢

Respiration is slightly affected by dexmedetomidine.”® Our meta-analysis showed that dexmedetomidine gzould not influence the incidence of

e

breath holding, desaturation and airway spasm. On the contrary, the incidence of cough and total respirato@ adverse events were decreased in

dexmedetomidine group. It was attributed to the residual sedation caused by the sedative effect of dexmedet(%nidine. Due to the rapid decreasing

of concentration of sevoflurane during the recovery period, the fast awaken pediatric patients were in a h‘%hly sensitive state. It has minimal

respiratory changes from the residual sedation, even extubation during the infusion of dexmedetomidine, in cgb'ntrast to other sedatives.” However,
3

we should pay attention to that the strength of residual sedation was related to the early phase of post-anestHesia recovery time in postoperative
=

anesthesia care unit.

/w0

As a selective a2-agonist, dexmedetomidine acted on the autonomic ganglia and performed its cardiovasc@ar effect by decreasing sympathetic
outflow and augmenting vagal activity, thus low infusion rates could cause bradycardia and hypotension while?ﬂ_éigh doses could cause hypertension
and aggravated bradycardia.”® Besides the dose, rapid injection may result in excessive hemodynamic %terations, it is recommended that
dexmedetomidine be administered slowly. Only two of thirteen included studies reported the incidence of bragycardia and hypotension. One study
administrated dexmedetomidine as a loading dose over 10 min and followed by a maintenance infusion of %.5 ug/kg/h until the last suture was

o
applied, while the other study administrated dexmedetomidine as a maintenance infusion of 0.5ug/kg/h intrav@nously after induction of anesthesia

13
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until 20 min before the surgery finished. There was no significant difference in dexmedetomidine group as compared to placebo group. The

hemodynamic stability owed to the method of low dose, slow injection and continuous infusion.

Bny 9T M0 86970

c
Few studies were focused on the effect of dexmedetomidine on PONV. Dexmedetomidine did not affect ﬁle incidence of PONV in our meta-
o
N
analysis. This was consistent with a recent systematic review?” in which dexmedetomidine intraoperative admgnistration had no effect upon PONV

Q
during pediatric surgery, but it was inconsistent with a recent systematic review?® in which dexmedetomiéne was superior to placebo with a
QD

reduction in the need for an antiemetic in adults undergoing gynecological surgery. Another study also shéwed dexmedetomidine appeared to

=

prevent postoperative vomiting after sevoflurane anesthesia for pediatric strabismus surgery. In their opinién, it is difficult to estimate the true
=0

incidence of nausea in younger children.?® It may be the explanation for the difference effect of dexmedetomi@ine on PONV between children and

3.

adults. S
(]

5

o

3.

o

o

3

. . . o
Limitations i

There were still some limitations in our meta-analysis. First, only one study was designed with low risk of @as, the others were of moderate risk

8

of bias. Second, more than ten dosages were used in the thirteen studies, including three methods of in@anasal, perineural and intravenous
N
~

administration. However, we did not use subgroup analysis for the administration doses. Third, not all studi&s reported in enough detail on their
«Q

outcome measures which may prevent us from performing our analysis more formal.

CONCLUSIONS

14
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Our findings demonstrate that perioperative administration of dexmedetomidine in children undergoing CLP Zepair efficiently decrease pain, EA,
=

9

and respiratory adverse events. However, standardized usage and dosage need further investigation, and largergigorous studies need to be included.
c

Author Contributions

0d ‘120 1s

S

LP, YG and XL helped read and screen abstracts and titles of potentially relevant studies. JL, FL and XL helpgd read the retained papers and were
QD
o

<]

responsible for extracting data and assessing their quality independently. DL helped design the study, conc%ct the study, analyse the data, and
3

write the manuscript. JQ helped revise the paper with language. CH and CL helped design the study, conduct fﬁe study, analyse the data, and revise

waqy,

the manuscript. All authors contributed to conceptualize ideas, interpret findings and reviewed drafts of the n%muscript.
Funding This work was supported by scientific research foundation of Wenzhou city in China grant numb%r [Y2020592].
Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

nb Aq 20z ‘8T |udy uo jw

Data availability statement All data relevant to the study are included in the article or uploaded as supplemé%ntary information.
o

0l

Open access This is an open access article distributed in accordance with the Creative Commons Attributi01§4.0 Unported (CC BY 4.0) license,

15

‘1ybuAdoo Ag p

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

o
Page 17 of 62 BMJ Open g-
3
S
1 S
2 R
; 2
4 ®
(]
Z which permits others to copy, redistribute, remix, transform and build upon this work for any purpose, providqg the original work is properly cited,
7 >
8 a link to the license is given, and an indication of whether changes were made is provided. See: https:// creati%e commons. org/ licenses/ by/ 4. 0
0 :
N
1" ~
12 S
13 . §
ORCID iD s
14 2
15 g
16 Chunwei Lian: https://orcid.org/0000-0003-4702-6147 =)
17 i
13 Dengfeng Liu: https://orcid.org/0000-0001-9676-5996 i
20 3
21 3
22 g
23 El
24 g
25 3
26 S
27 Z
28 =
29 o
30 N
31 N
32 3
33 Q
34 4}
35 T
36 =
37 2
38 o
39 =
40 16 §
41 !
42 =
22 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45


https://orcid.org/0000-0003-4702-6147
https://orcid.org/0000-0001-9676-5996
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

REFERENCES

1.Somerville N, Fenlon S. Anaesthesia for cleft lip and palate surgery. Contin Educ Anaesth Crit Care Pain Z9)05; 5: 76-9.

TZ0&Isnbny 9T Uo 86/910-0Z02-Uadolwqy

2.Takemura H, Yasumoto K, Toi T, Hosoyamada A. Correlation of cleft type with incidence of perioperative respiratory complications in infants
with cleft lip and palate. Paediatr Anaesth 2002; 12: 585-8.
3.Tremlett M. Anaesthesia for cleft lip and palate surgery. Curr Anaesth Crit Care 2004; 15: 309-16.

01} papeojumod

4.Dahmani S, Stany I, Brasher C, et al. Pharmacological prevention of sevoflurane- and desflurane-related emé&rgence agitation in children: a meta-
>

analysis of published studies. Br J Anaesth 2010; 104: 216-23.

q//:dn

ns and costs by hospital type. Cleft

diw

5.Nguyen C, Davies SM, Curtin CM, et al. Cleft palate surgery: An evaluation of length of stay, complicat
Palate Craniofac J 2014; 51: 412-9.

6. Lin TF, Yeh YC, Lin FS, et al. Effect of combining dexmedetomidine and morphine for intravenous patie®-controlled analgesia. Br J Anaesth

1dy uo JiEo0o [wg-ua

2009; 102: 117-22.
7.Su F, Hammer GB. Dexmedetomidine: pediatric pharmacology, clinical uses and safety. Expert Opin DrugES’af 2011; 10: 55-66.

N
8.Sottas C E, Anderson B J. Dexmedetomidine: the new all-in-one drug in paediatric anaesthesia? Curre@ opinion in anaesthesiology 2017,

g
30(4):441. Q
@
9.Cho HK, Yoon HY, Jin H J, et al. Efficacy of dexmedetomidine for perioperative morbidities in pediatric E"t"onsillectomy: A meta-analysis. The

d

Laryngoscope 2017;128: E184-93.

17

"1ybuAdoo Ag paroaiol

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 62


http://bmjopen.bmj.com/

o
Page 19 of 62 BMJ Open %.
N
: S
2 R
3 2
4 8
Z 10.Jun J H, Kim K N, Kim J Y, et al. The effects of intranasal dexmedetomidine premedication in children: a 's%stematic review and meta-analysis.
(o]
; Canadian Anaesthetists Society Journal 2017;,64:947-61. é’
c
9 11.Higgins JPT, Green S, eds. Cochrane handbook for systematic reviews of interventions. Version 5.1.0 (lfpdated march 2016). The Cochrane
10 R
n Collaboration, 2016. http:// handbook. cochrane. org/ g
12 3
13 12. Mostafa MF, Aal FAA, Herdan R, et al. Dexmedetomidine during suprazygomatic maxillary nerve b1§ck for pediatric cleft palate repair,
14 o
15 randomized double-blind controlled study. The Korean journal of pain 2020; 33:81-9. §
16 =
17 13. El-Emam EM, El Motlb EAA.Comparative Evaluation of Dexamethasone and Dexmedetomidine as Adju%ants for Bupivacaine in Ultrasound-
18 =
19 Guided Infraorbital Nerve Block for Cleft Lip Repair: A Prospective, Randomized, Double-Blind Study%'/lnesthesia, essays and researches
20 3
21 2019;13:354-8. )
[¢)
22 S
23 14. Obayah GM, Refaie A, Abdelazees M, et al. Addition of dexmedetomidine to bupivacaine for gréter palatine nerve block prolongs
24 2
25 postoperative analgesia after cleft palate repair. Eur J Anaesthesiol 2010; 27:280-4. g
26 e
57 15. Peng W, Zhang T. Dexmedetomidine decreases the emergence agitation in infant patients undergoing cl@gt palate repair surgery after general
28 . =
29 anesthesia. BMC Anesthesiol 2015; 15:145-51. =
N
2(1) 16. Boku A, Hanamoto H, Niwa H, et al. Effectiveness of dexmedetomidine for emergence agitation irﬁinfants undergoing palatoplasty: a
o
g; randomized controlled trial. Brazilian journal of anesthesiology 2016; 66:37-43. E
0]
gg’ 17, Surana P, Parikh DA, Patkar GA, Tendolkar BA. A prospective randomized controlled double-bﬁuind trial to assess the effects of
o
g? dexmedetomidine during cleft palate surgery. Korean J Anesthesiol 2017; 70:633-41. g
38 &
39 =
40 18 S
41 E
42 3
23 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

86.910-0202-uadolwgy

18. Luo K, Xu JM, Cao L, Gao J. Effect of dexmedetomidine combined with sufentanil on preventing emeréence agitation in children receiving
»

sevoflurane anesthesia for cleft palate repair surgery. Exp Ther Med 2017; 14:1775-82.

pny

c
19. Mei D, Cong H, Jun L, et al. Effect of single-dose dexmedetomidine on recovery period after sevoffurane anesthesia with spontaneous
o
N
respiration in pediatric patients undergoing cleft lip and palate repair. Zhonghua Yi Xue Za Zhi. 2014; 94: 146@-9. [Article in Chinese]
Q

20. Xiao L, Long C, Jun F, Wen Z. Comparison of dexmedetomidine, ketamine and fentanyl in children unc%rgoing cleft lip and palate surgery.

e

Zhejiang Practical Medicine 2012; 17:173-5. [Article in Chinese]

o
(9]
o
=
=
o
PR

21. Xi H, Zu H, Shou S, et al. The effect of recovery quality of dexmedetomidine for cleft lip and palate repair in children. Guangdong Medical

Journal 2012; 33:2490-2. [Article in Chinese] ‘;
3
22.Yun L, Zhen L, Xu Y. Effects of intranasal dexmedetomidine for children undergoing cleft lip and palate &pair surgery. International Journal

@
>

of Stomatology 2016; 43:401-5. [Article in Chinese] El
23. Ju P, Cheng Y, Ya J, Wan H. Efficacy of dexmedetomidine on recovery period in infants undergoing clgft lip and palate repair. Guangdong
Medical Journal 2013; 34:1439-41. [Article in Chinese] _§

24. Jun P, Jun L, Jie L. Efficacy of dexmedetomidine on emergence agitation during recovery time in childén after cleft lip and palate surgery.
Zhejiang Traumatic Journal 2018; 23:1250-1. [Article in Chinese]

25. Gerresheim G, Schwemmer U. Dexmedetomidine. Anaesthesist 2013; 62: 661-74.

26. Sun L, Guo R. Dexmedetomidine for preventing sevoflurane-related emergence agitation in children: A mefa-analysis of randomized controlled

trials. Acta Anaesthesiol Scand 2014; 58:642-50.

19

yBLAdos Aq paroaloidSisanb Aq v20z

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 62


http://bmjopen.bmj.com/

o
Page 21 of 62 BMJ Open 2
?‘3
N
: 2
3 2
4 8
Z 27. Bellon M, Le Bot A, Michelet D, et al. Efficacy of intraoperative dexmedetomidine compared with placebollifor postoperative pain management:
(o]
; a meta-analysis of published studies. Pain Ther 2016; 5:63-80. é’
c
9 28. Liang X, Zhou M, Feng JJ, et al. Efficacy of dexmedetomidine on postoperative nausea and vomiting: a mefa-analysis of randomized controlled
10 N
n trials. Int J Clin Exp Med 2015; 8: 12113-34. g
12 o]
13 29. CHEN J Y, JIA J E, LIU T J, et al. Comparison of the effects of dexmedetomidine, ketamine, and pécebo on emergence agitation after
14 o
15 strabismus surgery in children. Can J Anaesth 2013,60: 385-92. §
16 =
17 30.Tan D, Xia H, Sun S, et al. Effect of ancillary drugs on sevoflurane related emergence agitation in childrén undergoing ophthalmic surgery: a
18 =
19 Bayesian network meta-analysis. BMC Anesthesiol 2019,19:138-49. %
20 3
21 31.NiJ, Wei J, Yao Y, et al. Effect of dexmedetomidine on preventing postoperative agitation in children: & meta-analysis. PLoS One 2015,10:
[¢)
22 >
23 e0128450. g
24 3
25 3
26 S
27 Figure captions: 1
28 =
;g Figure 1: Flow diagram of the literature search strategy E
o
31 R
32 3
23 Figure 2: Perioperative dexmedetomidine versus control groups for emergence agitation (EA). CI: conﬁdenc% interval; RR: risk ratio.
4 i
35 2"
36 =
37 2
38 g
39 ﬁ
40 20 S
41 E
42 =
23 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45


http://bmjopen.bmj.com/

oNOYTULT D WN =

Tablel Characteristics of the included randomized-controlled trials.

BMJ Open

120z 1snbny 9T uo 86/9¥0-020z-uadolwg

Study(year) Country Language Age N Administration Comparisorg Outcomes
(month/year) (Dex/Control) method 5
Mostafa2020!>  Egypt English 1-5y 15/15 perineural Dex:0.5ug/k the incidence of
Control: salgje need for rescue
S analgesia
El-Emam2019'3  Egypt English 3-6m 50/50 perineural Dex:0.5ug/l& the incidence of
Control: 0.1zng/kg DA PONV
Obayah2010'4  Egypt English 11.7£2.4m 15/15 perineural Dex: lug/kgé' the incidence of
1242.7m Control: sah;i;le PONYV, need for
3 rescue
% analgesia
Peng20151 China English 3-24m 20/20 intravenous Dex:0.8ug/lg/min the incidence of
(continﬁous EA, PONV,
intravegous infusion airway spasm
after induction)
Control: salgle
Boku201516 Japan English 10-14m 35/35 intravenous Dex:6ug/kg§1 (10 min the incidence of

before &he end of the
surgery for 10 min)

+0.4ugike/h
(continBous

desaturation
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S
S
o
&
§
intravegous  infusion
until 55min  before
>
extubag)
Control: salte
Surana2017'7 India English 6m-12y 30/30 intravenous Dex:lug/ kg@O.Sug/kg/h(con the incidence of
tinuouég intravenous need for rescue
infusios) analgesia,
Control: salile PONV,
% desaturation,
S hypotension,
E bradycardia
Luo2017'8 China English 1-5y 50/50 intravenous Dex:O.Sug/l? (prior to the incidence of
inductig‘n of EA, need for
anesth%ia) rescue
Control: salme analgesia,
8 PONV,
§ breath-holding,
Z postoperative
o bleeding
Mei20141 China Chinese 8m-3y 30/30 intravenous Dex:O.Sug/f(g (30min before the incidence of
surgeryEﬁnish for EA, PONV,
10ming breath-holding,
Control: salﬁle cough,
.;U desaturation,
E’ airway spasm
Xia0201220 China Chinese 1.224+0.22y 18/18/18 intravenous Dex:2ug/kgiduring the incidence of
s
22 2
=
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1.26£0.24y
1.25+0.23y

inductign) +0.5ug/kg/h
(continmous
intravegous infusion
after ir%lbation)

Control 1:2@g/kg (during
inducti'gn)
+0.5mgkg/h
(contin®ous
intraveRous infusion
after i@ubation)
ketamige

Control 2:3wg/kg (during
inductign) + lug/kg
(internfittent
adminé—tration twice)
fentanyd

EA, PONV,
desaturation

Xi2012%!

China

Chinese 1-3y

15/15 intravenous

Dex:lug/kg§(30min before
surgeryg finish
forl Ongin)

Control: saligle

)
~

the incidence of
EA,
breath-holding,
desaturation,
airway spasm

Yun201622

China

Chinese 6m-3y

60/60 intranasal

Dex:2ug/kg§ (30min before
surgerﬁﬁnish)
Control: salme

the incidence of
EA

Ju2013%

China

Chinese 4m-3y

40/40 intravenous

Dex:O.Sug/l% (10min before
surger)gstart for 10min)
(=3

the incidence of
EA, need for
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1 s
2 <)
3 2
4 ©
5 Control: salfhe rescue
? ';:: analgesia,
8 S PONV,
9 e Desaturation
10 S
1 ; Jun20182* China Chinese 1.71+0.61y 110/110 intravenous Dex:O.Sug/l?/h (20min the incidence of
13 1.74+0.62y before Surgery finished) EA,
14 Control: salile hypotension,
1 2 % Bradycardia,
17 3 postoperative
18 E bleeding
;g dexmedetDA dexamethasoneagitation; PONV: postoperative nausea and vomiting. §
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Table 2 Individual Randomized Controlled Trial Methodological Quality.

noQ "Tz0z 1snbny 9T uo 86/9+0-0Z0z-uadolwqy

Study (year) Adequate  Allocation Blinding of Blinding of Incomplete Fr% of selective Free of other
sequence  concealment Participants Outcome outcome data re@rting bias
generation and Personnel ~ Assessment  addressed =}

E

Mostafa2020'>  yes ? yes yes yes yeg yes

El-Emam2019'3  yes yes No yes yes NG yes

Obayah2010'4  ? yes No No yes v yes

]

Peng20151 yes yes No No No N(ig yes

Boku201516 yes ? yes yes yes 7% yes

Surana2017!7 yes yes yes yes yes yed yes

o

Luo2017'8 yes ? yes yes yes yesg, No

Mei20141° yes ? No No yes yes yes

Xia0201220 No ? No No yes yes yes

Xi20122! ? ? No No yes INRS yes

Yun201622 yes ? yes No yes ye§ yes

Ju201323 ? ? No No yes yeg yes

Jun201824 yes ? No No yes Nd&* yes

Yes=low risk of bias; No=high risk of bias; ?=unclear risk of bias. E
(4]

2

g

8

25 2

é.

&
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Table 3 Summary of findings for the main outcomes

Dexmedetomidine for cleft lip and palate repair

16 Patient or population: patients with cleft lip and palate repair
Settings: surgery

19 Intervention: Dexmedetomidine

[wq//:dny wouy gepeojumoq "Tz0z 1snbny 9T Uo 86/ 9170-0Z0Z-uadolwqy

lllustrative comparative risks* (95% Cl)
Assumed risk Corresponding risk

24 Control Dexmedetomidine

26 Emergence agitation Study population RR 0.19 684

27 458 per 1000 87 per 1000 (0.10t00.36) (8 studies)

29 (46 to 165)

PO00

low'2345

Respiratory adverse events Study population RR 0.49 794 YerIe)

moderate'®

32 103 per 1000 50 per 1000 (0.31t00.78) (8 studies)
33 (32 to 80)

35 The need for postoperative rescue analgesics Study population RR 0.27 293

36 ;
592 per 1000 160 per 1000 (0.1t00.73) (5 studies)

38 (59 to 432)

DBEDO

moderate’2¢

40 26
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©
Cardiovascular adverse events Study population RR 0.83 880 S EEEIS)
[
0.52to0 1.31 3 studies © moderate’
105 per 1000 87 per 1000 ( ) ) >
(55 to 138) ‘gﬂ
Postoperative Nausea and vomiting Study population RR 0.92 524 § PPOO0
63 per 1000 58 per 1000 (0.47 to 1.80) (8 studies) ; low’
]
(30 to 113) s
>
@)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% gbnfidence interval) is based on the assumed risk

in the comparison group and the relative effect of the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the esti

Very low quality: We are very uncertain about the estimate.

mate.

1 Allocation concealment and/or blinding of outcome assessors unclear/inadequate in 50% or more of the included studies

2 Significant heterogeneity (I 2 > 50%) is partially explained by different administration method ,dose and comparators.

3 Use of several different scoring criterias to evaluate emergence agitation.

4 a dose response gradient was present
SRR >50r<0.2
8RR >2 or <0.5
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10 Records identified

11 (n=63)
12 Records excluded(n=46):
14 Duplicates(n=35)

15 SE— Non-RCT(n=2)

Non-cleft palate surgery(n=2)

18 Protocol(n=7)

20 Full-text articles
21 (n=17)

24 Full-text articles excluded(n=4):
—_— Not English/Chinese language(n=1)

27 No appropriate outcomes (n=3)

29 Included studies
(n=13)

Flow diagram of the literature search strategy
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dexmedetomidine

Study or Subgrou Events

1.1.1 dexmedetomindine vs saline
Ju2013 3 40
Jun2018 7 110
Luo2017 4 46
Mei2014 4 30
Peng2015 3 20
%2012 1 15
Yun2016 3 60
Subtotal (95% Cl) 321
Total events 25

BMJ Open

control

9 40 13.0%
16 110 171%
36 47 159%

4 17 12.8%
18 20 14.8%
12 15 7.8%
57 B0 14.2%

309 95.6%
152

Heterogeneity: Tau®= 0.53; Chi*= 15.75, df= 6 (P = 0.02); F= 62%

Test for overall effect: Z= 4.68 (P < 0.00001)

1.1.2 dex indine vs [i]
Xia02012 0 18
Subtotal (95% Cl) 18
Total events 0

Heterogeneity. Not applicable
Test for overall effect Z=1.32 (P=0.19)

Total (95% CI) 339
Total events 25

6 36 4.4%
36 44%

345 100.0%
158

Heterogeneity: Tau®= 0.46; Chi*=15.76, df= 7 (P = 0.03); F= 56%

Test for overall effect: Z= 5.01 (P < 0.00001)

Risk Ratio
Total Events Total Weight M.H, Random, 95% CI

0.33(0.10,1.14) T
0.44[0.19,1.02) -/
0.11[0.04, 0.29) R
0.57[0.16,1.98) ]
—_—

0.17 (0.06, 0.48)
0.08[0.01,056) ————
0.05(0.02,016 ———
0.19[0.10, 0.38] -

015[0.01,252)

0.15[0.01, 2.52] e —
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Perioperative dexmedetomidine versus control groups for emergence agitation (EA). CI: confidence interval;
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Mostafa2020!2 (ClinicalTrials.gov ID: NCT03412474).

assessment (detection

Bias Authors’ Support for judgement
judgement
Random sequence | Low risk A computer-generated program  of
generation (selection random numbers
bias)
Allocation concealment | unclear Not mentioned
(selection bias)
Blinding of participants | Low risk Neither the doctors (investigators) nor the
and personnel patients’ guardians or
(performance bias) even the children themselves were aware
All outcomes of the group al-
location and the drug received. One
anesthesiologist not
involved in the block implementation or
the data collection, prepared all the study
solutions.
Blinding of outcome | Low risk While a third, blinded to the previous

protocol, was responsible
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bias)

All outcomes

only for data collection.

Incomplete  outcome | Low risk No loss to follow-up

data (attrition bias)

All outcomes

Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 80 patients

Other bias Low risk Groups well balanced

ElI-Emam2019'3 Clinical Trials.gov (NCT03480607)
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Bias Authors’ Support for judgement

judgement
Random sequence | Low risk computer-generated randomization
generation (selection numbers
bias)
Allocation concealment | Low risk a closed-seal envelope
(selection bias)
Blinding of participants | High risk The principal investigator prepared the
and personnel drug and performed the block
(performance bias)
All outcomes
Blinding of outcome | Low risk the person observing and recording the
assessment (detection parameters was blinded to the study.
bias)
All outcomes
Incomplete  outcome | Low risk No loss to follow-up
data (attrition bias)
All outcomes
Selective reporting | High risk The primary outcome was to compare

(reporting bias)

both groups regarding time to first rescue

analgesic, while the primary outcomes in

the pre-registration site were
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postoperative = FLACC  scale

postoperative sedation score.

and

Other bias Low risk Groups well balanced
Obayah2010'4
Bias Authors’ Support for judgement
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judgement
Random sequence | Unclear risk ‘randomly allocated”, no details
generation (selection
bias)
Allocation concealment | Low risk The randomization was achieved by the
(selection bias) opening of a sealed envelope by the
attending physician
Blinding of participants | High risk Not mentioned
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete  outcome | Low risk No loss to follow-up
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 30 patients
Other bias Low risk Groups well balanced
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Authors’

judgement
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Random sequence | Low risk Randomly divided with a computer-
generation (selection generated sequence of numbers

bias)

Allocation concealment | Low risk a sealed envelop

(selection bias)

Blinding of participants | High risk Not mentioned

and personnel

(performance bias)

All outcomes

Blinding of outcome | High risk Not mentioned.

assessment (detection

bias)

All outcomes

Incomplete outcome | High risk The actual sample was 40 while the
data (attrition bias) planned sample in the pre-registration site
All outcomes was 60.

Selective reporting | High risk The primary outcome was to compare

(reporting bias)

both groups regarding emergence

agitation and time about recovery

parameters while the primary outcomes in

the pre-registration site were heart rate

and blood pressure.
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Other bias

Low risk

Groups well balanced

Boku2015'¢ (UMIN 000009869) http://upload.umin.ac.jp.

Bias

Authors’

Support for judgement
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judgement

oNOYTULT D WN =

Random sequence | Low risk A computer-generated

10 generation (selection random number table

bias)

15 Allocation concealment | Unclear risk Not mentioned.

18 (selection bias)

Blinding of participants | Low risk The patient’'s parents and the attending

23 and personnel anesthesiologist were blinded to the group

(performance bias) allocation

28 All outcomes

Blinding of outcome | Low risk

assessment (detection

bias)

All outcomes

Data for each patient were

obtained by

the blinded anesthesiologist.

Incomplete  outcome

data (attrition bias)

All outcomes

Low risk

No loss to follow-up

Selective reporting

(reporting bias)

Unclear risk

Do not get the protocol

Other bias

Low risk

Groups well balanced
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Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a computer-generated randomized chart

generation (selection
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bias)

Allocation concealment | Low risk The random group

(selection bias) assignments were enclosed in a sealed
opaque envelope

Blinding of participants | Low risk the surgeons, the patients, and the

and personnel anesthesiologist in the post-anesthesia

(performance bias) care unit (PACU) were all blinded

All outcomes

Blinding of outcome | Low risk Data was recorded by a blinded observer.

assessment (detection

bias)

All outcomes

Incomplete  outcome | Low risk No loss to follow-up

data (attrition bias)

All outcomes

Selective reporting | Low risk The authors provided results for all

(reporting bias) measurements for 60 patients

Other bias Low risk Groups well balanced
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Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a computer-generated table of

generation (selection

bias)

random numbers
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Allocation concealment | Unclear risk Not mentioned.

(selection bias)

Blinding of participants | Low risk All pharmacological agents used in the

and personnel present study were prepared and

(performance bias) administrated by the anesthesiologists

All outcomes who were blinded to the details of the
study.

Blinding of outcome | Low risk Pediatric Anesthesia Emergence Delirium

assessment (detection and CHIPPS scores were documented by

bias) a

All outcomes well-trained PACU nurse who was blinded
to the study.

Incomplete outcome | Low risk 4 patients from group DS and 3 patients

data (attrition bias) from group SF were excluded from the

All outcomes analysis

Selective reporting | Low risk The authors provided results for all

(reporting bias) measurements for 93 patients

Other bias High risk Groups well balanced. Not in intention-to-

treat: Of the 100 patients admitted to the

study, 7 were later excluded by the

authors for the reasons listed in table I,
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leaving data from 93

consideration

patients

for

Mei2014"°

Bias

Authors’

judgement

Support for judgement
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Random sequence

generation (selection

bias)

Low risk

a table of random numbers, no detail

Allocation concealment

(selection bias)

Unclear risk

Not mentioned.

Blinding of participants

and personnel

(performance bias)

All outcomes

High risk

Not mentioned.

Blinding of outcome

assessment (detection

bias)

All outcomes

High risk

Not mentioned.

Incomplete  outcome

data (attrition bias)

All outcomes

Low risk

No loss to follow-up.

Selective reporting

(reporting bias)

Low risk

The authors provided results for all

measurements for 60 patients

Other bias

Low risk

Groups well balanced.
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Bias Authors’ Support for judgement
judgement
Random sequence | High risk randomized according to the operation
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generation (selection

time sequence

bias)

Allocation concealment | Unclear risk Not mentioned.

(selection bias)

Blinding of participants | High risk Not mentioned.

and personnel

(performance bias)

All outcomes

Blinding of outcome | High risk Not mentioned.

assessment (detection

bias)

All outcomes

Incomplete  outcome | Low risk No loss to follow-up.

data (attrition bias)

All outcomes

Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 54 patients
Other bias Low risk Groups well balanced.
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Bias Authors’ Support for judgement
judgement
Random sequence | Unclear risk Random mentioned, no detail

generation (selection
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bias)

Allocation concealment | Unclear risk Not mentioned.

(selection bias)

Blinding of participants | High risk Not mentioned.

and personnel

(performance bias)

All outcomes

Blinding of outcome | High risk Not mentioned.

assessment (detection

bias)

All outcomes

Incomplete  outcome | Low risk No loss to follow-up.

data (attrition bias)

All outcomes

Selective reporting | High risk Lack of complications, such as

(reporting bias) postoperative hoarseness, nausea and
vomiting

Other bias Low risk Groups well balanced.
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Yun2016*2
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a table of random numbers, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
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(selection bias)

Blinding of participants | Low risk A blinded anesthesia nurse prepared and
and personnel administrated drugs

(performance bias)

All outcomes

Blinding of outcome | High risk Not mentioned.

assessment (detection

bias)

All outcomes

Incomplete  outcome | Low risk No loss to follow-up.

data (attrition bias)

All outcomes

Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 120 patients

Other bias Low risk Groups well balanced.
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Ju2013%
Bias Authors’ Support for judgement
judgement
Random sequence | Unclear risk Mentioned random, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
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and personnel

(performance bias)

All outcomes

Blinding of outcome | High risk Not mentioned.

assessment (detection

bias)

All outcomes

Incomplete  outcome | Low risk No loss to follow-up.

data (attrition bias)

All outcomes

Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 80 patients

Other bias Low risk Groups well balanced.
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Bias Authors’ Support for judgement
judgement
Random sequence | Low risk Compute randomized
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.

and personnel

(performance bias)
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All outcomes

Blinding of outcome | High risk Not mentioned.

assessment (detection

bias)

All outcomes

Incomplete  outcome | Low risk No loss to follow-up.

data (attrition bias)

All outcomes

Selective reporting | High risk The secondary outcomes were to

(reporting bias) compare both groups regarding
extubation time and incision bleeding
which were not mentioned in method.

Other bias Low risk Groups well balanced.
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postoperative nausea and vomiting.
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Figure 3 Funnel plot of comparison: dexmedetomidine vs control, outcome: 1.3
complication in respiration.
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Figure 4 Funnel plot of comparison: dexmedetomidine vs control, outcome: 1.4
complication in circulation.
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postoperative analgesia rescue.
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ABSTRACT

9T U0 86/9%0-0202-uadolwgy

Objective To systematically assess the efficacy and safety of dexmedetomidine as an anaesthesia adjuvant f@ cleft lip and palate (CLP) repair in
children.

Design Systematic review and meta-analysis.

0Q 'Teoz 1snb

Data sources PubMed, Embase, Cochrane, CNKI, VIP, and Wanfang (up to Oct 2020). Studies in languages éther than English and Chinese were

excluded.

1} pape

Eligibility criteria for selecting studies Randomized controlled trials (RCTs) evaluating the impact of dexm@detomidine on emergence agitation
>

n

(EA), the need for postoperative rescue analgesics, postoperative nausea and vomiting (PONV), and other Z verse events in paediatric patients

during CLP repair.

uadolw

Data extraction and synthesis The quality of evidence was assessed by using the Cochrane Revgw Methods and the Grading of
Recommendations Assessment, Development, and Evaluation approach. Data were screened, extracted and agsessed by two independent authors.
Outcomes reported as a risk ratio (RR) with a 95% confidence interval (CI). A random effects model was usegﬁ when heterogeneity was detected.
Results Thirteen studies including 1040 children met the inclusion criteria. The incidence of EA ‘;as significantly decreased in the
dexmedetomidine group (RR, 0.19; 95% CI, 0.10 to 0.36; P<0.00001; 1>=56%) as compared to the control%roup. Paediatric patients receiving
dexmedetomidine had lower postoperative analgesic requirements (RR, 0.27; 95% CI, 0.10 to 0.73; P=0.0]§ 1’=84%) and a lower incidence of
respiratory adverse events (RR, 0.49; 95% CI, 0.31 to 0.78; P=0.003; I>=0%). There were no significant cf%fferences in the risk of PONV and

cardiovascular adverse events.
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Z Conclusions There was a lack of high-quality studies in this field. Perioperative administration of dexedetomidine reduced the need for
=
»
/ postoperative rescue analgesics and the incidence of EA in children without side effects undergoing CLP repag. However, further verification with
8 c
9 larger samples and more high quality RCTs are needed. %
10 S
1 =
12 §
1 i Keywords children, dexmedetomidine, cleft lip and palate repair, pain, emergence agitation 5
QD
15 2
1? ARTICLE SUMMARY g
=0
:2 Strengths and limitations of this study g
5
20 Studies in both English language and Chinese language were included. 2
21 S
22 This is a comprehensive systematic review that identified the benefits of dexmedetomidine in children undergoing CLP repair.
23 3
24 Heterogeneity was observed in the doses, timing of administration and evaluation methods for the outcomes @cross studies.
25 3
26 For some comparisons, the numbers of trials included and outcomes reported were small. S
27 >
. . . . . ©
28 The low quality of the included studies impedes us from drawing firm conclusions. =
29 ©
30 N
31 R
32 Word account: 3349 g
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36 =
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INTRODUCTION

9T U0 86/9%0-0202-uadolwgy

Cleft lip and palate (CLP) are widespread congenital disfigurement requiring surgical correction early in life.! %‘arly surgery is important to alleviate
feeding difficulty, reduce airway complications and improve phonation problems.> However, cleft palate regi;lir is needed to dissect the soft and
hard palates and may result in significant postoperative oropharyngeal pain and bleeding. High-dose opiofés with sevoflurane anaesthesia are
commonly used to block the autonomic response,® while many paediatric patients suffer from a high risk of %spiratory depression, postoperative
emergence agitation (EA), postoperative nausea and vomiting (PONYV), a prolonged hospital stay and increa%d hospital costs.*¢

Dexmedetomidine is a potent a2 adrenoreceptor agonist with sedative, anxiolytic, sympatholytic and agalgesic properties. It alleviated the
autonomic response to surgery and ensured a stable haemodynamic state without significant respiratory d%)ression.7 One previous study® had
demonstrated that dexmedetomidine is helpful as a valuable adjunct for multiple applications and is increa%ngly used in paediatric anaesthesia
settings. A meta-analysis® recently showed that perioperative administration of dexmedetomidine can provée pain and agitation relief without
side effects in children undergoing adenotonsillectomy. Another meta-analysis!? found that intranasal dexmedéomidine provided more satisfactory
sedation at parent separation and reduced the need for postoperative rescue analgesics in paediatric patient_s.i However, evidence in the existing
literature was insufficient to fully support the effective and safe use of dexmedetomidine in children undergoglg CLP repair.

N
Therefore, our study aimed to identify the efficacy and safety of dexmedetomidine in children during CLP r§pair. We performed a meta-analysis

of randomized controlled trials comparing dexmedetomidine with controls.

"1ybuAdoo Ag paraalold ‘1senb Aq
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METHODS

9T U0 86/9%0-0202-uadolwgy

We evaluated the efficacy and safety of dexmedetomidine administration during CLP repair in children. A sgstematic review approach based on
c

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), and the Cochrane Rev‘,f’pw Methods was used. !
o

Search strategy and selection criteria

eojuMod ‘T2

We searched the following databases from inception to October 1, 2020: PubMed, Embase, Cochrane Libr@ry, CNKI, VIP, and Wanfang. The
main keywords used were: dexmedetomidine, randomized controlled trial (RCT), cleft palate, cleft lip, infané and children. The reference lists of

identified studies were searched for additional eligible studies. (search strategy of PubMed as supplementarygilel)

[wg uadolw

Inclusion and exclusion criteria
Two authors (LP and YG) systematically and independently identified all the studies using predefined seéction criteria. A third author (XL)
resolved disagreements when conflicting selections occurred. Studies were included in this meta-analysis igthey met the following criteria: 1)
Literature type: prospective, randomized controlled studies; 2) Language: both English and Chinese; 3) Subjegts: children undergoing CLP repair;
4) Interventions: dexmedetomidine by any route of administration compared with any controls(including sa%ne and other drugs); 5) Outcomes:
the primary outcome was the incidence of EA, secondary outcome was the need for postoperative rescue an%gesia, and third outcomes were the
incidence of adverse effects: PONV, respiratory adverse effects (breath holding, cough, desaturation and-&airway spasm), and cardiovascular

adverse effects (hypotension, bradycardia and postoperative bleeding).

"1ybuAdoo Ag parosioid
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Data collection and study appraisal
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Two authors (JL and FL) independently extracted all the relevant information with a prespecified data abstra‘fgtion form. The following variables

20

were collected: the name of the first author, publication year, country, publication language, other anaestheticgagents, number of patients, protocol

for administration method and dose, and outcomes. If the variables were not reported, we emailed the origina® authors to ask for the data.

1} papeofimo

Two authors (JL and FL) independently assessed the risk of bias based on the Cochrane risk of bias tool, which considers the following aspects:
=0

adequate sequence generation, allocation concealment, blinding of participants and personnel, blinding 0% the outcome assessor, incomplete

reporting of outcome data, free of selective reporting, and free of other bias. In case of conflicting evaluatior, a third author (XL) was consulted
[¢)

to resolve disagreements.

Quality of the evidence

1dy uo ywoo’fwgu

The quality of evidence was assessed using the Grading of Recommendations Assessment, Development, and%valuation approach (GRADE). We
N
used GRADE profiler software version 3.2 to create the ‘‘Summary of findings’’ table, which includes @e following outcomes: 1) EA; 2)

o
respiratory adverse events; 3) the need for postoperative rescue analgesics; 4) cardiovascular adverse events;énd 5) PONV.

Risk of bias across studies

"1ybuAdoo Aq pardalold 1S9
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Z Publication bias was assessed by using a funnel plot. S
=
»
7 z
8 =
. . . ]
9 Statistical analysis 5
10 N
n The meta-analysis was performed using Cochrane Collaboration Review Manager Software (RevMan Versiorg 5.1, https://training.cochrane.org/).
12 o]
13 We reported binary data as a risk ratio (RR) with a 95% confidence interval (CI). The chi square test (Mantel éaenszel method) was used to assess
14 o
15 the heterogeneity between studies. An I >50% and a P value <0.10 were considered to indicate statistical Eeterogeneity. Subgroup analysis or
16 =
17 sensitivity analysis was performed to analyse reasons for heterogeneity. A random effects model (DerSimonia%l and Laird method) was used when
18 =
S
;g significant statistical or clinical heterogeneity was detected. P<0.05 was considered to indicate a statistically significant difference for testing
3
21 3
9 values of overall effect. o
23 El
24 g
;2 Patient and public involvement §
=]
;273 There was no patient or public involvement in this study. T_E
29 o
30 N
N
31 RESULTS N
32 2
33 Study selection E
34 4}
35 A total of 63 potentially relevant studies were identified. After excluding 50 studies, 13 studies including 104%J children aged 3 months to 12 years
36 =
37 were finally included in this analysis.'?>* The flow diagram of the literature search strategy is shown in Fig 1g
38 o
39 =
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41 E
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Description of studies

V 9T U0 86/970-020¢-uadolwa,

The included studies were undertaken from 2012-2020 in four different countries: Egypt (three)'?-14, Jap%l (one)'®, India (one)!’, and China
(eight)!>18-24 Seven studies'?-'® were published in English, and the other six studies'*-?* were published in Cl%nese. In all of the included studies,
dexmedetomidine was administered via intravenous'>-21-2324 intranasal®? and perineural'>'* administration. %

Eleven studies!'?!4-19-21-24 compared the effects of intravenous dexmedetomidine with saline, and 01§e study?® compared the effects of
intravenous dexmedetomidine with those of ketamine and fentanyl. One study?? compared the effects of intra%asal dexmedetomidine with saline.

o
Two studies'>!'* compared the effects of perineural dexmedetomidine administration with saline, and one stud;é3 compared the effects of perineural

d

dexmedetomidine administration with those of dexamethasone. The characteristics of the included studies ar§summarized in Table 1.

wqg-uado

Quality of the included studies

Nine studies!2!315-192224 ysed a random allocation method. Four studies '>!5-7described the allocation concgalment in detail. Four studies!16-18
3

concretely explained their blinding methods. The risk of the random allocation method was high in one study2? and was unclear in the other three
>

studies'+?123, The risk of allocation concealment was unclear and the risk of blinding was high in the other Etudws. The risk of free of selective
o

reporting was low in eight studies'>1417-20.2223 ynclear in one study'¢ and high in other studies. For incompletéputcome data and free of other bias,
N

~
most trials were judged as having a low risk of bias. The quality of the included trials is summarized in Tabl&2, Fig 2 and supplementary file 2.
Q

Risk of bias across studies

"1ybuAdoo Ag parosiold 1sen
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3 5

4 8

Z A funnel plot was applied to assess the publication bias of the studies in this meta-analysis in supplementari file 3. Due to the small number of
(o]

; studies, most of the publication bias of outcomes was unclear. é’
c

9 The overall quality of evidence based on the GRADE system was judged as moderate (the need for postop@rative rescue analgesics, respiratory

10 S

n adverse events, and cardiovascular adverse events), or low (EA and PONV) (Table 3). g

12 3

13 3

14 Emergence agitation S

15 . . . . . .. o . ..

16 Eight trials!>'8-2* including 684 patients reported the incidence of EA. EA was evaluated by the Ramsa¥ score, behaviour score, Pediatric
o

17 . .. ; . 5. .. . . 3 . . .

18 Anesthesia Emergence Delirium scale, or Aonos four-point scale. Dexmedetomidine administration (ingluding intravenous and intranasal
S

;g administration ) showed significant evidence of reduced EA when compared with saline!>:18:19-21-24 (RR, 0. 19;?5% CI, 0.10 to 0.38; P<0.00001; I
2

;; = 62%) and all control groups'>!'%24 (RR, 0.19; 95% CI, 0.10 to 0.36; P<0.00001; 1> =56%). We found tha@different administration methods of
o

;i dexmedetomidine increased the clinical heterogeneity. Excluding the 2016 study by Yun?? (intra?xasal administration), intravenous
o

;2 dexmedetomidine administration showed a significant evidence of reduced EA when compared with salin615=§8’19’21=23’24 (RR,0.24;95% CI, 0.13 to
=]

;273 0.44; P<0.00001; I>=40%), and when compared with all control groups '>18-21.2324 (RR, 0.24;95% CI, 0.14 to (§41; P<0.00001; I>=29%). However,

;3 subgroup analysis showed no difference when dexmedetomidine was compared with intravenous fentanyl% (RR, 0.14; 95% CI, 0.01 to 2.58;
o

g; P=0.19) and intravenous ketamine?® (RR, 0.14; 95% CI, 0.01 to 2.58; P=0.19). (Fig 3). E
<

33 c(ED

34 The need for postoperative rescue analgesics &

35 o

36 Five studies!>!417.18.23 including 293 paediatric patients reported that dexmedetomidine had a greater analgegc effect than saline postoperatively

37 @

38 (RR, 0.27; 95% CI, 0.10 to 0.73; P=0.01; 1>=84%). In contrast to the two studies that used perinelsgral adminsitration'>!4, intravenous

39 =

40 10 S

41 E

42 =
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dexmedetomidine administration!”-!823 showed a significant analgesic effect when compared with salineS(RR, 0.26; 95% CI, 0.16 to 0.44;

9T U0 86/9%0

P<0.00001; I’=0%). Subgroup analysis showed that there was no difference when perineural dexmedetomid @ 12,14 was compared with saline in

the incidence of need for rescue analgesics at postoperative 24 h (RR, 0.16; 95% CI, 0.00 to 33.36; P=0.50).

Respiratory adverse events

umoq "1z0z 1snb

Eight studies!>?!23 including 794 paediatric patients reported the number of respiratory adverse egsents. We found that intravenous
dexmedetomidine administration showed a significantly lower incidence of respiratory adverse events than sgfline administration (RR, 0.49; 95%
CI, 0.31 to 0.78; P=0.003; 1>=0%). Only one study'® (n=60) reported that dexmedetomidine showed a signiﬁénﬂy lower incidence of cough than
saline (RR, 0.45; 95% CI, 0.25 to 0.82; P=0.009). There were no differences when dexmedetomidine was C(gnpared with saline in the incidence
of breath holding!®1%2! (RR, 1.35; 95% CI, 0.31 to 5.92; P=0.69; 1>=0%), desaturation!6-17-19-21.23 (RR, 0.47, 9'5% CIL, 0.17 to 1.29; P=0.14; 1>=0%)
or airway spasm'>!%21 (RR, 0.33; 95% CI, 0.07 to 1.54; P=0.16; I’=0%).

Cardiovascular adverse events

L. judy uo /LUOO'[UJC]

Three studies!”-!®?% including 880 paediatric patients reported the number of cardiovascular adverse events. @N e found that no differences when

dexmedetomidine was compared with saline in the incidence of hypotension!”?* (RR, 1.18; 95% CI, 0.61 to 4@.28; P=0.62), bradycardia!7?* (RR,
o

0.78; 95% CI, 0.30 to 2.07; P=0.62) or postoperative bleeding!®24 (RR, 0.45; 95% CI, 0.17 to 1.15; P=0.09; iZ=0%).

Postoperative Nausea and vomiting

paioaloid 1sen

Eight trials!'3-13-17-20.23 including 524 patients reported the incidence of PONV. Patients who received dexmedefpmidine administration experienced

11
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Z no statistically significant increase in PONV when compared with saline 1415:17-19.23 (RR, 0.95; 95% CI, 0.418to 2.19; P=0.91; >=0%), and when
=
(o]
7 compared with all control groups!3-1317-20.23 (RR, 0.96; 95% CI, 0.48 to 1.90; P=0.90; I’=0%). Subgroup angysis showed that there was also no
8 c
9 difference when perineural dexmedetomidine was compared with control groups!*'# Additionally, anoﬁler subgroup analysis showed no
10 R
11 difference when intravenous dexmedetomidine was compared with fentanyl?® (RR, 0.50; 95% CI, 0.06 to 4.1 %P=0.52) and ketamine 2° (RR, 0.50;
12 3
13 95% CI, 0.06 to 4.15; P=0.52) , or when perineural dexmedetomidine was compared with dexamethasoneg‘ (RR, 1.33; 95% CI, 0.31 to 5.65;
14 o
15 P=0.70). 2
16 S
17 3
18 _g
19 DISCUSSION S
20 3
21 Main findings S
22 @
23 This meta-analysis revealed that perioperative administration of dexmedetomidine reduced the incidence of EX in children undergoing CLP repair.
24 2
25 Paediatric patients receiving dexmedetomidine had a lower need for rescue analgesics postoperatively and a l(%ver incidence of respiratory adverse
26 o : . : . S
57 events. However, there were no significant differences in the risk of PONV and cardiovascular adverse eventg.
©
28 e .. ) L= . .
29 Although dexmedetomidine is not approved by U.S. Food and Drug Administration (FDA) for adminjstration in children, it has been an
30 . . . .. . . .. . S N, . ..
31 authorized drug in Europe since September 2011.% It is increasingly used in the pediatric setting for Var10u§ indications such as premedication,
o
gg adjunct, sedative, intraoperative analgesia, and adjuvant therapy® but the efficacy is still controversial. E
0]
;g Our results found that both the incidence of EA and the need for rescue analgesics postoperatively f_%vere significantly decreased in the
=
g? dexmedetomidine group as compared to the saline group. This was consistent with previous studies. +%*19 8wo recent meta-analyses?®?’ found
(1)
38 o
39 =
40 12 g
41 =
42 =
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that the effects of dexmedetomidine on reducing the risk of EA in children were superior to those of other 'g;hugs (including fentanyl, propofol,

9

ketamine), which was inconsistent with our study. Numerous aetiological factors (such as pre-existing %hxiety, pain, age, type of surgical

c
procedures, rapid awakening and anaesthetic technique) were considered to cause EA.?® All of the included s‘ﬁJdies used sevoflurane anaesthesia.
o

N
It is widely believed that pain relief of decreases the incidence of EA associated with sevoflurane general anaegthesia. 9.28 Dexmedetomidine shows

(0]

dose-dependent effects on pain control and sedation. Reliable analgesic, sedative and neuroprotective effectécould be the main explanations for

the effects of dexmedetomidine on EA.

1} pape

Respiration is slightly affected by dexmedetomidine.”® Our meta-analysis showed that dexmedetomidir@ did not influence the incidence of
=0

il

breath holding, desaturation or airway spasm. In contrast, the incidence of cough and total respiratory a@erse events were decreased in the
dexmedetomidine group. This was attributed to the residual sedation caused by the sedative effect of dexmedgtomidine. Due to the rapid decrease
in the concentration of sevoflurane during the recovery period, rapidly awakening paediatric patients were in aéﬁighly sensitive state. It has minimal
respiratory changes from the residual sedation, even extubation during the infusion of dexmedetomidine, in cgntrast to other sedatives.” However,

we should pay attention to the fact that the strength of residual sedation was related to the early phase §f postanaesthesia recovery time in

‘8T |udypuo

postoperative anaesthesia care unit.

As a selective a2-agonist, dexmedetomidine acts on the autonomic ganglia and exerts its cardiovascular effeé by decreasing sympathetic outflow
and augmenting vagal activity, thus low infusion rates could cause bradycardia and hypotension while highéoses could cause hypertension and
aggravate bradycardia.”® In addition to the dose, rapid injection may result in excessive haemodynamic altc%ations, and it is recommended that

o
dexmedetomidine be administered slowly. Only two of thirteen included studies reported the incidence of bra@ycardia and hypotension. One study

13
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administered dexmedetomidine as a loading dose over 10 min and followed by a maintenance infusion of '6:5 pg/kg/h until the last suture was

9

applied, while the other study administrated dexmedetomidine as a maintenance infusion of 0.5 pg/kg/h gltravenously after the induction of
anaesthesia until 20 min before the surgery was finished. There was no significant difference in the dexmed%tomidine group as compared to the
placebo group. The haemodynamic stability was due to the method of low dose, slow injection and continuouSs infusion.

Few studies have focused on the effect of dexmedetomidine on PONV. Dexmedetomidine did not affect %e incidence of PONV in our meta-
analysis. This was consistent with a recent systematic review?® in which dexmedetomidine intraoperative adm%listration had no effect upon PONV
during paediatric surgery, but it was inconsistent with a recent systematic review3? in which dexmedetomigine was superior to placebo with a
reduction in the need for an antiemetic in adults undergoing gynaecological surgery. Another study also shos‘zed that dexmedetomidine appeared

3
to prevent postoperative vomiting after sevoflurane anaesthesia for paediatric strabismus surgery. In their opit§on, it is difficult to estimate the true
[¢)

u

incidence of nausea in younger children.?! This may be the explanation for the different effects of dexmedet§midine on PONV between children

o
and adults. S
o
>
>
=
Limitations =
[o¢]

There were still some limitations in our meta-analysis. First, only one study was designed with a low risk d@bias, and the others had a moderate

144

risk of bias. Second, due to differences in the doses and timing of administration, we did not use subgroup ar@lysis for the administration doses.
Q

CONCLUSIONS

Our findings demonstrate that perioperative administration of dexmedetomidine in children undergoing CLP wepair efficiently decreases pain, EA,

14
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and respiratory adverse events. However, standardized usage and dosage need further investigation, and largerFigorous studies need to be included.
=
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Tablel Characteristics of the included randomized-controlled trials.
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Study Country  Language Age Other anesthetic ~ Administration Comparis Outcomes
(year) (month/year) agents method £
Mostafa Egypt English 1-5y Sevoflurane, perineural Dex(n=15§0.5ug/kg the incidence of
20202 fentanyl, Control(n%ai 5): saline need for rescue
propofol 3 analgesia
El-Emam  Egypt English 3-6m Sevoflurane, perineural Dex(n=50§0.5ug/kg the incidence of
201913 fentanyl, Control(n-550): 0.Img/kg ~ PONV
rocuronium DA |
Obayah Egypt English 11.742.4m Sevoflurane perineural Dex(nzlS%_r lug/kg the incidence of
2010 1242.7m Control(nwgi 5): saline PONV, need for
S rescue
.;3'; analgesia
Peng China English 3-24m Sevoflurane, intravenous Dex(n=20§0.8ug/kg/min the incidence of
201515 fentanyl, (contmuous EA, PONV,
propofol, intrav@nous infusion airway spasm
cisatracurium, after ﬁ;duction)
remifentanil Control(n=20): saline
Boku Japan English 10-14m Sevoflurane, intravenous Dex(n=35§6ug/kg/h (10 the incidence of
20151 fentanyl, min Hfore the end of desaturation
rocuronium the élrgery for 10
min) & +0.4ug/kg/h
(contiuous
intrax{f{:nous infusion
until % Smin  before
21
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5 extubgte)
? Control(n535): saline
8 Surana India English 6m-12y Sevoflurane, intravenous Dex(n=3 Og lug/kg+0.5ug/  the incidence of
9 20177 fentanyl, kg/h(8ontinuous need for rescue
10 glycopyrrolate, intray@nous infusion)  analgesia,
:; vecuronium, Control(n%OSO): 0.05 mg/kg PONV,
13 isoflurane midazolangtsaline(continu  desaturation,
14 ous intrav%lous infusion)  hypotension,
15 @ .
16 o bradycardia
17 Luo China English 1-5y Sevoflurane, intravenous Dex(n=50§0.5ug/kg (prior the incidence of
18 201718 remifentanil to in@ction of EA, need for
;g anestBesia) rescue
2 Control(n=50): saline analgesia,
22 § PONV,
;i 3 breath-holding,
(@]
25 g postoperative
26 =) bleeding
27 Mei China Chinese 8m-3y Sevoflurane, intravenous Dex(n=30§0.5ug/kg the incidence of
;g 201419 morphine (30mga before EA, PONV,
30 surgegy finish for breath-holding,
31 IOmi@ cough,
gg Control(ng30): saline desaturation,
c
34 & airway spasm
35 Xiao China Chinese 1.22+0.22y Sevoflurane, intravenous Dex(n=18)§2ug/kg (during the incidence of
g? 201220 1.26+0.24y  vecuronium, inducgion) EA, PONV,
38 1.25+0.23y propofol, +O.5u2g/kg/h desaturation
39 =
40 29 S
41 E
42 =
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(contfuous
intravenous infusion
after gqtubation)

Control 1(§=18):2mg/kg
(duri@ induction)
+0.5n'gg/kg/h
(contguous
intrav@nous infusion
after fatubation)
ketangne

Control 2(8=18):3ug/kg
(durigg induction) +
lug/I% (intermittent
admifistration twice)
fenta%l

Xi China Chinese

201221

1-3y

Sevoflurane, intravenous
midazolam

propofol,

cisatracurium,

fentanyl

Dex(n=1 5% lug/kg (30min
befor§ surgery finish
for10&nin)

Control(n% 5): saline

N

the incidence of
EA,
breath-holding,
desaturation,
airway spasm

Yun China Chinese

201622

6m-3y

Sevoflurane, intranasal
propofol,

succinylcholine

Dex(n=60§2ug/kg (30min
beforg surgery finish)
Control(nfaSO): saline

the incidence of
EA

Ju China Chinese

20132

4m-3y

Propofol, intravenous
cisatracurium,

fentanyl

Dex(n=4ojgo.5ug/kg
(10mgh before surgery
start or 10min)

the incidence of
EA, need for
rescue

23
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: S
2 <)
3 5
4 ©
5 sevoflurane, Control(n=240): saline analgesia,
6 remifentanil & PONV,
7 > .
8 5 Desaturation
9 Jun China Chinese 1.71+£0.61y Sevoflurane, intravenous Dex(n=1 1@:0.5ug/kg/h the incidence of
10 20182 1.74+0.62y  propofol, (20mf% before surgery EA,
11 . . gt .
12 rocuronium, ﬁmshgd) hypotension,
13 sufentanil Control(n=110): saline Bradycardia,
14 § postoperative
12 % bleeding
17 dexmedetDA dexamethasoneagitation; PONV: postoperative nausea and vomiting. 3
18 _g
19 g
20 3
21 3
22 g
23 El
24 g
25 3
26 S
27 Z
28 =
29 o
30 N
31 N
32 3
33 Q
34 4}
35 T
36 =
37 o)
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39 <
(@]
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41 !
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Table 2 Individual Randomized Controlled Trial Methodological Quality.

9T UO 86/970-020¢-uadolwa

Study (year) Adequate  Allocation Blinding of Blinding of Incomplete Fré& of selective Free of other
sequence  concealment  Participants Outcome outcome data repz)rting bias
generation and Personnel  Assessment  addressed §

)

Mostafa2020'>  yes ? yes yes yes yeé_ yes

El-Emam2019'3  yes yes No yes yes N@ yes

Obayah2010'4 ? yes No No yes ye§ yes

Peng20151 yes yes No No No N&E yes

Boku201516 yes ? yes yes yes ? & yes

Surana2017'7 yes yes yes yes yes ye% yes

Luo201718 yes ? yes yes yes ye® No

Mei20141° yes ? No No yes ye% yes

Xia0201220 No ? No No yes yes. yes

Xi20122! ? ? No No yes N& yes

Yun2016* yes ? yes No yes yeg yes

Ju2013% ? ? No No yes yeg yes

Jun2018% yes ? No No yes N yes

Yes=low risk of bias; No=high risk of bias; ?7=unclear risk of bias.
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Table 3 Summary of findings for the main outcomes
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9 Dexmedetomidine for cleft lip and palate repair

11 Patient or population: patients with cleft lip and palate repair
12 Settings: surgery

Intervention: Dexmedetomidine

speojumoq Tzpz I1stfbny 9T uo 86/970-020z-uadolwg

Illustrative comparative risks* (95% CI)
Assumed risk Corresponding risk

Control Dexmedetomidine

P00

low!-2345

21 Emergence agitation Study population RR 0.19 684

22 458 per 1000 87 per 1000 (0.10 to 0.36) (8 studies)

(46 to 165)

25 Respiratory adverse events Study population RR 0.49 794 dPOBO

50 per 1000 (0.31t0 0.78) (8 studies) moderate!

27 103 per 1000
28 (32 t0 80)

30 The need for postoperative rescue analgesics Study population RR 0.27 293 dPOBO

31 592 per 1000 160 per 1000 (0.1t0 0.73) (5 studies) moderate!26

33 (59 to 432)

34 Cardiovascular adverse events Study population RR 0.83 880 POBO

(0.52 to 1.31) (3 studies) moderate!

36 105 per 1000 87 per 1000
37 (55 to 138)

40 26

w
N
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3

)

o

N

?

o

IS

o)

\l

©

Postoperative Nausea and vomiting Study population RR 0.92 524 8 CRCISIS)]
=
63 per 1000 58 per 1000 (0.47 to 1.80) (8 studies) ?; low!

c

(30 to 113) Q

[45)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence in

group and the relative effect of the intervention (and its 95% CI).

CI: Confidence interval; RR: Risk ratio;

474

val) is based on the assumed risk in the comparison

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

! Allocation concealment and/or blinding of outcome assessors unclear/inadequate in 50% or more of the included studies
2 Significant heterogeneity (I 2 > 50%) is partially explained by different administration method ,dose and comparators.

3 Use of several different scoring criterias to evaluate emergence agitation.

+a dose response gradient was present

SRR >5or<0.2

6RR >2 or <0.5

27
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10 Records identified

11 (n=63)
12 Records excluded(n=46):
14 Duplicates(n=35)

15 SE— Non-RCT(n=2)

Non-cleft palate surgery(n=2)

18 Protocol(n=7)

20 Full-text articles
21 (n=17)

24 Full-text articles excluded(n=4):
—_— Not English/Chinese language(n=1)

27 No appropriate outcomes (n=3)

29 Included studies
(n=13)

Flow diagram of the literature search strategy
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5me - @ low risk of bias
® 3 8 U W= e . . .
825 8 L8 E=ZF e @ high risk of bias
PE2RERRBRERER isk of bi
sS833838383383888 ? unclear risk of bias
O © O U g NN B NN W
S SN2 9SS S S S 2| @S 2| ®| Adeguate sequence generation (selection bias)
7@ ® @ |2 |® 2|2|2|2|2|2|?]| Alocation concealment (selection bias)
@ OO S ® S ® O O® ® ® @ e|Blinding of Participants and Personnel (performance bias)
® OO PSP D OO O @ ® @ Blinding of Outcome Assessment (detection bias)
DD OO D®O®®® ® ® ®| Incomplete outcome data addressed (attrition bias)
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1
2
3
4
5
6 dexmedetomidine control Risk Ratio Risk Ratio
7 Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M.H, Random, 95% CI
8 1.1.1 dexmedetomindine vs saline
Ju2013 3 40 9 40 13.0% 0.33[0.10,1.14) — =1
9 Jun2018 7 110 16 110 17.1% 0.44[0.19,1.02) -
10 Luo2017 4 46 36 47 15.9% 0.11[0.04, 0.29) -
Mei2014 4 30 4 17 12.8% 0.57[0.16, 1.98] -1
11 Peng2015 3 20 18 20 14.8% 0.17[0.06, 0.48) -
%2012 1 15 12 15 7.8% 0.08[0.01,0586) —
12 Yun2016 3 60 57 60 14.2% 0.05(0.02,0.16) .
Subtotal (95% Cl) 321 309 95.6% 0.19[0.10, 0.38] -
13
Total events 25 152
14 Heterogeneity: Tau® = 0.53; Chi*= 15.75, df = 6 (P = 0.02); = 62%
15 Test for overall effect: Z= 4.68 (P < 0.00001)
16 1.1.2 dex indine vs analy
17 Xiao2012 0 18 6 36 4.4% 015[0.01,2582) ¥———————— T —
Subtotal (95% Cl) 18 36 4.4% 0.15[0.01, 2.52] e ——
18 Total events 0 6
1 9 Heterogeneity. Not applicable
Test for overall effect Z=1.32 (P=0.19)
20
Total (95% CI) 339 345 100.0% 0.19[0.10, 0.36] -
21 Total events 25 158
it 2= - Chi*= = = cPE= I u t J
22 ;let?;agenem;l.l?’:fu ;Efasltz;‘]hlp_:osﬁ?[‘fo'ud:_ 7(P=0.03),F=56% 0.01 o1 10 100
23 estfor averall effact. 2= 5.01 ( . ) Favours dexmetommidine Favours control
24
25 Perioperative dexmedetomidine versus control groups for emergence agitation (EA). CI: confidence interval;
26 RR: risk ratio.
;273 205x114mm (300 x 300 DPI)
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"1yBuAdoo Ag peroalold 1senb Aq 20z ‘8T Iudy uo /wod lwg uadolway/:dny woly pspeojumod "TzZoz 1Snbny 9T uo 86/9%0-0Z02-uadolwag/9eTT 0T Se paysignd 1s1y :uadO NG


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

#1 dexmedetomidine [MeSH Terms]

#2 "cleft palate”[All Fields] OR "lip palate"[All Fields] OR "cleft palate and lip"[All
Fields]

#3 infant or children or pediatric patient [All Fields]

#4 randomized controlled trial [All Fields]

#5 #1 and #2 and #3 and #4

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 32 of 51


http://bmjopen.bmj.com/

Page 33 of 51

oNOYTULT D WN =

Risk of bias

BMJ Open

Mostafa2020'2 (ClinicalTrials.gov ID: NCT03412474).

Bias Authors’ Support for judgement
judgement
Random sequence | Low risk A computer-generated program  of
generation (selection random numbers
bias)
Allocation concealment | unclear Not mentioned
(selection bias)
Blinding of participants | Low risk Neither the doctors (investigators) nor the
and personnel patients’ guardians or
(performance bias) even the children themselves were aware of
All outcomes the group al-
location and the drug received. One
anesthesiologist not
involved in the block implementation or the
data collection, prepared all the study
solutions.
Blinding of outcome | Low risk While a third, blinded to the previous
assessment (detection protocol, was responsible
bias) only for data collection.
All outcomes
Incomplete outcome | Low risk No loss to follow-up
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 80 patients
Other bias Low risk Groups well balanced
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EI-Emam2019" Clinical Trials.gov (NCT03480607)

Bias Authors’ Support for judgement
judgement

Random sequence | Low risk computer-generated randomization

generation (selection numbers

bias)

Allocation concealment | Low risk a closed-seal envelope

(selection bias)

Blinding of participants | High risk The principal investigator prepared the

and personnel drug and performed the block

(performance bias)

All outcomes

Blinding of outcome | Low risk the person observing and recording the

assessment (detection parameters was blinded to the study.

bias)

All outcomes

Incomplete outcome | Low risk No loss to follow-up

data (attrition bias)

All outcomes

Selective reporting | High risk The primary outcome was to compare both

(reporting bias) groups regarding time to first rescue
analgesic, while the primary outcomes in
the pre-registration site were
postoperative FLACC scale and
postoperative sedation score.

Other bias Low risk Groups well balanced
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Obayah2010"
Bias Authors’ Support for judgement
judgement
Random sequence | Unclear risk ‘randomly allocated” , no details
generation (selection
bias)
Allocation concealment | Low risk The randomization was achieved by the
(selection bias) opening of a sealed envelope by the
attending physician
Blinding of participants | High risk Not mentioned
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 30 patients
Other bias Low risk Groups well balanced
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Peng2015' Chinese Clinical Trial Register (ChiCTR-TRC-13003865).

Bias Authors’ Support for judgement
judgement

Random sequence | Low risk Randomly divided with a computer-

generation (selection generated sequence of numbers

bias)

Allocation concealment | Low risk a sealed envelop

(selection bias)

Blinding of participants | High risk Not mentioned

and personnel

(performance bias)

All outcomes

Blinding of outcome | High risk Not mentioned.

assessment (detection

bias)

All outcomes

Incomplete outcome | High risk The actual sample was 40 while the planned

data (attrition bias) sample in the pre-registration site was 60.

All outcomes

Selective reporting | High risk The primary outcome was to compare both

(reporting bias) groups regarding emergence agitation and
time about recovery parameters while the
primary outcomes in the pre-registration
site were heart rate and blood pressure.

Other bias Low risk Groups well balanced
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Boku2015'® (UMIN 000009869) http://upload.umin.ac.p.

Bias Authors’ Support for judgement
judgement

Random sequence | Low risk A computer-generated

generation (selection random number table

bias)

Allocation concealment | Unclear risk Not mentioned.

(selection bias)

Blinding of participants | Low risk The patient’ s parents and the attending

and personnel anesthesiologist were blinded to the group

(performance bias) allocation

All outcomes

Blinding of outcome | Low risk Data for each patient were

assessment (detection obtained by

bias) the blinded anesthesiologist.

All outcomes

Incomplete outcome | Low risk No loss to follow-up

data (attrition bias)

All outcomes

Selective reporting | Unclear risk Do not get the protocol

(reporting bias)

Other bias Low risk Groups well balanced
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Surana2017'’
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a computer-generated randomized chart
generation (selection
bias)
Allocation concealment | Low risk The random group
(selection bias) assignments were enclosed in a sealed
opaque envelope
Blinding of participants | Low risk the surgeons, the patients, and the
and personnel anesthesiologist in the post-anesthesia
(performance bias) care unit (PACU) were all blinded
All outcomes
Blinding of outcome | Low risk Data was recorded by a blinded observer.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 60 patients
Other bias Low risk Groups well balanced

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 38 of 51


http://bmjopen.bmj.com/

Page 39 of 51

oNOYTULT D WN =

BMJ Open

Luo2017'8

Bias Authors’ Support for judgement
judgement

Random sequence | Low risk a computer-generated table of
generation (selection random numbers
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | Low risk All' pharmacological agents used in the
and personnel present study were prepared and
(performance bias) administrated by the anesthesiologists who
All outcomes were blinded to the details of the study.
Blinding of outcome | Low risk Pediatric Anesthesia Emergence Delirium
assessment (detection and CHIPPS scores were documented by a
bias) well-trained PACU nurse who was blinded
All outcomes to the study.
Incomplete outcome | Low risk 4 patients from group DS and 3 patients
data (attrition bias) from group SF were excluded from the
All outcomes analysis
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 93 patients
Other bias High risk Groups well balanced. Not in intention-to-

treat: Of the 100 patients admitted to the
study, 7 were later excluded by the authors
for the reasons listed in table Il, leaving data
from 93 patients for consideration
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Mei2014"°
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a table of random numbers, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 60 patients
Other bias Low risk Groups well balanced.
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Xia020122°

Bias Authors’ Support for judgement
judgement

oNOYTULT D WN =

9 Random sequence | High risk randomized according to the operation
generation (selection time sequence
12 biaS)

13 Allocation concealment | Unclear risk Not mentioned.
(selection bias)

16 Blinding of participants | High risk Not mentioned.
17 and personnel

18 (performance bias)
All outcomes

21 Blinding of outcome | High risk Not mentioned.
22 assessment (detection
bias)

25 All outcomes

26 Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
29 All outcomes

30 Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 54 patients

34 Other bias Low risk Groups well balanced.
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Xi2012#
Bias Authors’ Support for judgement
judgement
Random sequence | Unclear risk Random mentioned, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | High risk Lack of complications, such as
(reporting bias) postoperative hoarseness, nausea and
vomiting
Other bias Low risk Groups well balanced.
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Yun20162*
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a table of random numbers, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | Low risk A blinded anesthesia nurse prepared and
and personnel administrated drugs
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 120 patients
Other bias Low risk Groups well balanced.
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Ju20133
Bias Authors’ Support for judgement
judgement
Random sequence | Unclear risk Mentioned random, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 80 patients
Other bias Low risk Groups well balanced.
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Jun20184
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk Compute randomized
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | High risk The secondary outcomes were to compare
(reporting bias) both groups regarding extubation time and
incision  bleeding  which
mentioned in method.
Other bias Low risk Groups well balanced.
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ABSTRACT

9T U0 86/9%0-0202-uadolwgy

Objective To systematically assess the efficacy and safety of dexmedetomidine as an anaesthesia adjuvant f@ cleft lip and palate (CLP) repair in
children.

Design Systematic review and meta-analysis.

0Q 'Teoz 1snb

Data sources PubMed, Embase, Cochrane, CNKI, VIP, and Wanfang (up to Oct 2020). Studies in languages éther than English and Chinese were

excluded.

1} pape

Eligibility criteria for selecting studies Randomized controlled trials (RCTs) evaluating the impact of dexm@detomidine on emergence agitation
>

n

(EA), the need for postoperative rescue analgesics, postoperative nausea and vomiting (PONV), and other Z verse events in paediatric patients

during CLP repair.

uadolw

Data extraction and synthesis The quality of evidence was assessed by using the Cochrane RevBw Methods and the Grading of

Q

o
Recommendations Assessment, Development, and Evaluation approach. Data were screened, extracted and aSsessed by two independent authors.
o

u

Outcomes were reported as a risk ratio (RR) with a 95% confidence interval (CI). A random effect mode§ was used when heterogeneity was

detected.

0cC ‘8T |

Results Thirteen studies including 1040 children met the inclusion criteria. The incidence of EA vgas significantly decreased in the
<
dexmedetomidine group (RR, 0.19; 95% CI, 0.10 to 0.36; P<0.00001; 1>=56%) as compared to the control%roup. Paediatric patients receiving

dexmedetomidine had lower postoperative analgesic requirements (RR, 0.27; 95% CI, 0.10 to 0.73; P=O.0].'30 1’=84%) and a lower incidence of
@
respiratory adverse events (RR, 0.49; 95% CI, 0.31 to 0.78; P=0.003; I>=0%). There were no significant cﬁgfferences in the risk of PONV and

w
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Z cardiovascular adverse events. S
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»
7 Conclusions There was a lack of high-quality studies in this field. Perioperative administration of dexrgedetomidine reduced the need for
8 c
9 postoperative rescue analgesics and the incidence of EA in children without side effects undergoing CLP repar,‘f’, However, further verification with
10 QS
n larger samples and higher quality RCTs are needed. g
12 e
13 3
14 S
1 2 Keywords children, dexmedetomidine, cleft lip and palate repair, pain, emergence agitation %
17 5
=0
12 ARTICLE SUMMARY g
g
20 Strengths and limitations of this study 2
21 S
. . . . @
22 Studies in both English language and Chinese language were included. 2
23 3
24 This is a comprehensive systematic review that identified the benefits of dexmedetomidine in children under@oing CLP repair.
25 3
26 Heterogeneity was observed in the doses, the timing of administration and evaluation methods for the outcongs across studies.
27 >
28 For some comparisons, the numbers of trials included and the outcomes reported were small. =
29 ©
30 The low quality of the included studies impedes us from drawing firm conclusions. N
31 R
32 g
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INTRODUCTION

9T U0 86/9%0-0202-uadolwgy

Cleft lip and palate (CLP) are widespread congenital disfigurements requiring surgical correction early iné’life.1 Early surgery is important to
alleviate feeding difficulty, reduce airway complications and improve phonation problems.? However, cleft Ealate repair is needed to dissect the
soft and hard palates and may result in significant postoperative oropharyngeal pain and bleeding. High-dose (Spioids with sevoflurane anaesthesia
are commonly used to block the autonomic response,® while many paediatric patients suffer from high risks of Emspiratory depression, postoperative
emergence agitation (EA), postoperative nausea and vomiting (PONYV), prolonged hospital stay and increaseéhospital costs. 46

Dexmedetomidine is a potent a2 adrenoreceptor agonist with sedative, anxiolytic, sympatholytic and agalgesic properties. It alleviated the
autonomic response to surgery and ensured a stable haemodynamic state without significant respiratory d%)ression.7 One previous study® had
demonstrated that dexmedetomidine was helpful as a valuable adjunct for multiple applications and was incre%ingly used in paediatric anaesthesia
settings. A meta-analysis® recently showed that perioperative administration of dexmedetomidine can provée pain and agitation relief without
side effects in children undergoing adenotonsillectomy. Another meta-analysis!? found that intranasal dexmedéomidine provided more satisfactory
sedation at parent separation and reduced the need for postoperative rescue analgesics in paediatric patientséHowever, evidences in the existing
literature were still insufficient to fully support the effective and safe use of dexmedetomidine in children un;:rgoing CLP repair.

N
Therefore, our study aimed to identify the efficacy and safety of dexmedetomidine in children during CLP r§pair. We performed a meta-analysis

of randomized controlled trials comparing dexmedetomidine with controls.

"1ybuAdoo Ag paraalold ‘1senb Aq
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METHODS

9T U0 86/9%0-0202-uadolwgy

We evaluated the efficacy and safety of dexmedetomidine administration during CLP repair in children. A sgstematic review approach based on
c

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), and the Cochrane Rev‘,f’pw Method was used. !
o

Search strategy and selection criteria

eojuMod ‘T2

We searched the following databases from inception to October 1, 2020: PubMed, Embase, Cochrane Libr@ry, CNKI, VIP, and Wanfang. The
main keywords used were: dexmedetomidine, randomized controlled trial (RCT), cleft palate, cleft lip, infané and children. The reference lists of

identified studies were searched for additional eligible studies. (search strategy of PubMed as supplementarygilel)

[wg uadolw

Inclusion and exclusion criteria
Two authors (LP and YG) systematically and independently identified all the studies using predefined seéction criteria. A third author (XL)
resolved disagreements when conflicting selections occurred. Studies were included in this meta-analysis igthey met the following criteria: 1)
Literature type: prospective, randomized controlled studies; 2) Language: both English and Chinese; 3) Subjegts: children undergoing CLP repair;
4) Interventions: dexmedetomidine by any route of administration compared with any controls(including sa%ne and other drugs); 5) Outcomes:
the primary outcome was the incidence of EA, the secondary outcome was the need for postoperative resc{ite analgesia, and the third outcomes
were the incidence of adverse effects: PONV, respiratory adverse effects (breath-holding, cough, des_%turation and airway spasm), and

cardiovascular adverse effects (hypotension, bradycardia and postoperative bleeding).

"1ybuAdoo Ag paroaiol
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Data collection

9T U0 86/9%0-0202-uadolwgy

Two authors (JL and FL) independently extracted all the relevant information with a prespecified data abstrgtion form. The following variables

were collected: the name of the first author, publication year, country, publication language, other anaestheticm@gents, number of patients, protocol

0

N
for administration method and dose, and outcomes. If the variables were not reported, we emailed the originag authors to ask for the data.

Risk of bias across studies

1} PAPEOJUMO

Two authors (JL and FL) independently assessed the risk of bias based on the Cochrane risk of bias tool, which considers the following aspects:
=0
adequate sequence generation, allocation concealment, blinding of participants and personnel, blinding 0% the outcome assessor, incomplete

reporting of outcome data, free of selective reporting, and free of other bias. We assessed the risk of bias baseg on the information presented in the
[¢)

u

studies, with no assumptions: low risk of bias, high risk of bias or unclear risk of bias. In case of conflictinggvaluations, a third author (XL) was

consulted to resolve disagreements.

‘QT |udy uo jwod

Quality of the evidence
N

The quality of evidence was assessed using the Grading of Recommendations Assessment, Development, and%valuation approach (GRADE). We
(=3

used GRADE profiler software version 3.2 to create the ‘‘Summary of findings’’ table, which includes Z§he following outcomes: 1) EA; 2)

0]
respiratory adverse events; 3) the need for postoperative rescue analgesics; 4) cardiovascular adverse events; f%nd 5) PONV.
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For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 50


http://bmjopen.bmj.com/

o
Page 9 of 50 BMJ Open %’.
B
)
1 N
o
2 :
3 2
4 8
Z Publication bias across studies S
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(o]
7 Publication bias was assessed by using a funnel plot or Begg’s test. é’
8 c
]
9 N
10 R
11 Statistical analysis =
12 9
13 The meta-analysis was performed using Cochrane Collaboration Review Manager Software (RevMan Versioéil, https://training.cochrane.org/).
14 o
15 We reported binary data as a risk ratio (RR) with a 95% confidence interval (CI). The chi-square test (Mantel Eaenszel method) was used to assess
16 =
17 the heterogeneity between studies. An I? >50% and a P-value <0.10 were considered to indicate statistical geterogeneity. Subgroup analysis or
18 =
19 sensitivity analysis was performed to analyze reasons for heterogeneity. A random effect model (DerSimoniajﬂr and Laird method) was used when
20 3
21 significant statistical or clinical heterogeneity was detected. P<0.05 was considered to indicate a statisticﬁ%ly significant difference for testing
2 values of the overall effect. %
25 s
26 S
;Z; Patient and public involvement T—_)’?.
=
;g There was no patient or public involvement in this study. z
o
31 N
32 3
33 RESULTS <
34 4}
35 Study selection Y
36 =
37 A total of 63 potentially relevant studies were identified. After excluding 50 studies, 13 studies including 104§ children aged 3 months to 12 years
38 o
39 =
40 8 §
41 =
42 =
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were finally included in this analysis.'?>* The flow diagram of the literature search strategy is shown in Fig

1snBny 9T O 86/ 9+0-0202-uadolwag

Description of studies
The included studies were undertaken from 2012-2020 in four different countries: Egypt (three)'?', Jap& (one)'S, India (one)'’, and China

(eight)!>-18-24 Seven studies'?!® were published in English, and the other six studies'®->* were published in C]Sinese. In all of the included studies,

UM

dexmedetomidine was administered via intravenous'3-2123-24 intranasal?? and perineural'>'* administration. 5

Eleven studies'>!4-1921-24 compared the effects of intravenous dexmedetomidine with saline, and o%e study?® compared the effects of
intravenous dexmedetomidine with those of ketamine and fentanyl. One study?? compared the effects of intrégasal dexmedetomidine with saline.
Two studies'>!'* compared the effects of perineural dexmedetomidine administration with saline, and one stud§§3 compared the effects of perineural

dexmedetomidine administration with those of dexamethasone. The characteristics of the included studies ar@ summarized in Table 1.

Risk of bias across studies

Jwoo’fwgu

The risk of bias of included studies can be found in Table 2, Fig 2 and Supplementary file 2. Nine s‘fudles”;%> 15-19,22.24 ysed a random allocation
method. Four studies 13-13-17described the allocation concealment in detail. Four studies!?!6-18 concretely explagled their blinding methods. The risk
of the random allocation method was high in one study?® and was unclear in the other three studies'#2!3. Thrisk of allocation concealment was
unclear and the risk of blinding was high in the other studies. The risk of free of selective reporting was low§:n eight studies!?1417-2022.23 "ynclear
in one study'® and high in other studies. For incomplete outcome data and free of other bias, most trials were%udged as having a low risk of bias.

The quality of the included trials is summarized in Table 2, Fig 2 and supplementary file 2.
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5 Quality of the included studies S

s The overall quality of evidence based on the GRADE system was judged as moderate (the need for postoplgrative rescue analgesics, respiratory

2 adverse events, and cardiovascular adverse events), or low (EA and PONV) (Table 3). %

10 S

1" ~

12 Publication bias across studies §

13

14 Test for funnel plot asymmetry was inappropriate to assess risk of publication bias. Since no significant asgmmetry patterns were identified in

15 N . . . e . .

16 Begg’s test (supplementary file 3), we concluded no significant publication bias. Due to the small number of %‘[udles, the power is still low.

17 3

18 _g

19 =

20 Emergence agitation §
o

;; Eight trials!>!8-24 including 684 patients reported the incidence of EA. EA was evaluated by the Ramsay score, behaviour score, Pediatric
o

;i Anesthesia Emergence Delirium scale, or Aonos four-point scale. Dexmedetomidine administration (in%luding intravenous and intranasal
o

;2 administration ) showed significant evidence of reduced EA when compared with saline!3:18:19-21-24 (RR, 0. 19@5% CI, 0.10 to 0.38; P<0.00001; 12
=]

;273 = 62%) and all control groups'>'#24 (RR, 0.19; 95% CI, 0.10 to 0.36; P<0.00001; 1> =56%). We found tha@ifferent administration methods of

;3 dexmedetomidine increased the clinical heterogeneity. Excluding the 2016 study by Yun?? (intra@asal administration), intravenous
o

g; dexmedetomidine administration showed a significant evidence of reduced EA when compared with salinel5’§>19’21’23>24 (RR,0.24;95% CI, 0.13 to
<

23 0.44; P<0.00001; I1>=40%), and when compared with all control groups '>18-21:2324 (RR, 0.24;95% CI, 0.14 to (5(%41; P<0.00001; I2=29%). However,

4 &

35 subgroup analysis showed no difference when dexmedetomidine was compared with intravenous fen‘[anyl%e (RR, 0.14; 95% CI, 0.01 to 2.58;

36 =

37 P=0.19) and intravenous ketamine?® (RR, 0.14; 95% CI, 0.01 to 2.58; P=0.19). (Fig 3). i

38
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The need for postoperative rescue analgesics

V 9T U0 86/970-020¢-uadolwa,

Five studies'2!417.1823 including 293 paediatric patients reported that dexmedetomidine had a greater analgesic effect than saline postoperatively
]

(RR, 0.27; 95% CI, 0.10 to 0.73; P=0.01; I’=84%). In contrast to the two studies that used perine@al adminsitration'>!4, intravenous
[

dexmedetomidine administration!”-'823 showed a significant analgesic effect when compared with salineg(RR, 0.26; 95% CI, 0.16 to 0.44;

M

P<0.00001; I’=0%). Subgroup analysis showed that there was no difference when perineural dexmedetomidéle 12,14 was compared with saline in
[oX

the incidence of need for rescue analgesics at postoperative 24 h (RR, 0.16; 95% CI, 0.00 to 33.36; P=0.50).

//:dny wouy pa

Respiratory adverse events

o
Eight studies!>?!23 including 794 paediatric patients reported the number of respiratory adverse egents. We found that intravenous

d

dexmedetomidine administration showed a significantly lower incidence of respiratory adverse events than s%_line administration (RR, 0.49; 95%
3

CI, 0.31 to 0.78; P=0.003; 1>=0%). Only one study'® (n=60) reported that dexmedetomidine showed a signifigntly lower incidence of cough than
3

saline (RR, 0.45; 95% CI, 0.25 to 0.82; P=0.009). There were no differences when dexmedetomidine was c@npared with saline in the incidence

>
of breath holding!%1%2! (RR, 1.35; 95% CI, 0.31 to 5.92; P=0.69; 1>=0%), desaturation'®17-19-21.23 (RR, 0.47; 9%% CIL 0.17 to 1.29; P=0.14; 1>=0%)

©
or airway spasm'>!%2! (RR, 0.33; 95% CI, 0.07 to 1.54; P=0.16; I’=0%). N
N
g
«Q
Cardiovascular adverse events §

Three studies!”-!®2* including 880 paediatric patients reported the number of cardiovascular adverse events.gNe found that no differences when

@
dexmedetomidine was compared with saline in the incidence of hypotension!”?* (RR, 1.18; 95% CI, 0.61 to§.28; P=0.62), bradycardia!7** (RR,

11
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Z 0.78; 95% CI, 0.30 to 2.07; P=0.62) or postoperative bleeding!®?* (RR, 0.45; 95% CI, 0.17 to 1.15; P=0.09; I%:O%).

8 Postoperative Nausea and vomiting =

9 —

10 Eight trials'3-1517-20-33 including 524 patients reported the incidence of PONV. Patients who received dexmede®midine administration experienced

1 N

12 no statistically significant increase in PONV when compared with saline 415171923 (RR, 0.95; 95% CI, 0.41Sto 2.19; P=0.91; [’=0%), and when
S

13

14 compared with all control groups!3-1317-20.23 (RR, 0.96; 95% CI, 0.48 to 1.90; P=0.90; I’=0%). Subgroup anéysis showed that there was also no
[oX

15 . . .1 . .- o .

16 difference when perineural dexmedetomidine was compared with control groups'>!# Additionally, anofher subgroup analysis showed no
o

17 . . .- . 3 .

18 difference when intravenous dexmedetomidine was compared with fentanyl?® (RR, 0.50; 95% CI, 0.06 to 4.1 5 P=0.52) and ketamine 20(RR, 0.50;
S

;g 95% CI, 0.06 to 4.15; P=0.52) , or when perineural dexmedetomidine was compared with dexamethasone? (RR, 1.33; 95% CI, 0.31 to 5.65;

21 B =

% P=0.70). g

23 El

24 g

25 DISCUSSION 2

26 S

;Z; Main findings T—_)’?.

;3 This meta-analysis revealed that perioperative administration of dexmedetomidine reduced the incidence of E% in children undergoing CLP repair.
o

g; Paediatric patients receiving dexmedetomidine had a lower need for rescue analgesics postoperatively and a logver incidence of respiratory adverse
<

23 events. However, there were no significant differences in the risk of PONV and cardiovascular adverse events.

4 &

35 Although dexmedetomidine is not approved by U.S. Food and Drug Administration (FDA) for admini.,c?,tration in children, it has been an

36 =

37 authorized drug in Europe since September 2011.% It is increasingly used in the pediatric setting for Vari0u§ indications such as premedication,
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adjunct, sedative, intraoperative analgesia, and adjuvant therapy® but the efficacy is still controversial.

Our results found that both the incidence of EA and the need for rescue analgesics postoperatively gvere significantly decreased in the
dexmedetomidine group as compared to the saline group. This was consistent with previous studies. 4610 éwo recent meta-analyses?®?’ found
that the effects of dexmedetomidine on reducing the risk of EA in children were superior to those of other grugs (including fentanyl, propofol,
ketamine), which was inconsistent with our study. Numerous aetiological factors (such as pre-existing %nxiety, pain, age, type of surgical
procedures, rapid awakening and anaesthetic technique) were considered to cause EA.?® All of the included %udies used sevoflurane anaesthesia.
It is widely believed that pain relief of decreases the incidence of EA associated with sevoflurane general anae%thesia. 9.28 Dexmedetomidine shows
dose-dependent effects on pain control and sedation. Reliable analgesic, sedative and neuroprotective effectgcould be the main explanations for

the effects of dexmedetomidine on EA.

uadolw

Respiration is slightly affected by dexmedetomidine.”® Our meta-analysis showed that dexmedetomidirg did not influence the incidence of
breath-holding, desaturation or airway spasm. In contrast, the incidence of cough and total respiratory acglerse events were decreased in the
dexmedetomidine group. This was attributed to the residual sedation caused by the sedative effect of dexmedétomidine. Due to the rapid decrease
in the concentration of sevoflurane during the recovery period, rapidly awakening paediatric patients were in ajﬁighly sensitive state. It has minimal
respiratory changes from the residual sedation, even extubation during the infusion of dexmedetomidine, in cgltrast to other sedatives.” However,

o
we should pay attention to the fact that the strength of residual sedation was related to the early phase éf postanaesthesia recovery time in

postoperative anaesthesia care unit.

1014 '1S®

As a selective a2-agonist, dexmedetomidine acts on the autonomic ganglia and exerts its cardiovascular effe@ by decreasing sympathetic outflow

13
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and augmenting vagal activity, thus low infusion rates could cause bradycardia and hypotension while high '%loses could cause hypertension and

9

aggravate bradycardia.”® In addition to the dose, rapid injection may result in excessive haemodynamic altgations, and it is recommended that
dexmedetomidine be administered slowly. Only two of thirteen included studies reported the incidence of bra{fiyoardia and hypotension. One study
administered dexmedetomidine as a loading dose over 10 min and followed by a maintenance infusion of 035 pug/kg/h until the last suture was
applied, while the other study administrated dexmedetomidine as a maintenance infusion of 0.5 pg/kg/h §1travenously after the induction of
anaesthesia until 20 min before the surgery was finished. There was no significant difference in the dexmed%tomidine group as compared to the
placebo group. The haemodynamic stability was due to the method of low dose, slow injection and continuo% infusion.

Few studies have focused on the effect of dexmedetomidine on PONV. Dexmedetomidine did not affectgle incidence of PONV in our meta-
analysis. This was consistent with a recent systematic review?’ in which dexmedetomidine intraoperative gb'dministration had no effect PONV
during paediatric surgery, but it was inconsistent with a recent systematic review?’ in which dexmedetomiéfme was superior to placebo with a
reduction in the need for an antiemetic in adults undergoing gynaecological surgery. Another study also sho%ed that dexmedetomidine appeared
to prevent postoperative vomiting after sevoflurane anaesthesia for paediatric strabismus surgery. In their opirg,on, it is difficult to estimate the true

incidence of nausea in younger children.?! This may be the explanation for the different effects of dexmedet%nidine on PONV between children

and adults.

Limitations

d 1senb Aq 202

There were some limitations in methodology. First, most of the studies were focused on developing countri%, which might be relevant with that

o]

CLP disease was common in developing countries. But only one study was designed with a low risk of bias, #nd the others had a moderate risk of
O

14
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bias. There are some possibilities of selective bias, detection bias, performance bias and so on. Second, due t8 differences in the doses and timing
=

9

of administration, we did not use subgroup analysis for the administration doses. To a certain extent, it affectgd the strength of the system review.

CONCLUSIONS

Our findings demonstrate that perioperative administration of dexmedetomidine in children undergoing CLP &pair efficiently decreases pain, EA,

peof@moq "Tz0z 1sh

and respiratory adverse events. However, standardized usage and dosage need further investigation, and larger&igorous studies need to be included.
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Figure 2: Risk of bias of the included studies.
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Figure 3: Perioperative dexmedetomidine versus control groups for emergence agitation (EA). CI: conﬁdencginterval; RR: risk ratio.
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Tablel Characteristics of the included randomized-controlled trials. 5
o
QD
Study Country  Language Age Other anesthetic ~ Administration Comparisc%hl Outcomes
(year) (month/year) agents method S
Mostafa Egypt English 1-5y Sevoflurane, perineural Dex(n=15§0.5ug/kg the incidence of
20202 fentanyl, Control(n? 5): saline need for rescue
propofol S analgesia
El-Emam  Egypt English 3-6m Sevoflurane, perineural Dex(n=50§0.5ug/kg the incidence of
201913 fentanyl, Control(néOSO): 0.lmg/kg  PONV
rocuronium DA S
Obayah Egypt English 11.742.4m Sevoflurane perineural Dex(n=158lug/kg the incidence of
2010 1242.7m Control(n%il 5): saline PONV, need for
2 rescue
N analgesia
Peng China English 3-24m Sevoflurane, intravenous Dex(n=20§0.8ug/kg/min the incidence of
201515 fentanyl, (contféquous EA, PONV,
propofol, intras@nous infusion airway spasm
cisatracurium, after ghduction)
remifentanil Control(n20): saline
Boku Japan English 10-14m Sevoflurane, intravenous Dex(n=35%6ug/kg/h (10 the incidence of
<
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4 ©
5 201516 fentanyl, min &fore the end of desaturation
6 rocuronium the surgery for 10
: min)jg +0.4ug/kg/h
9 (cont%mous
10 intray8nous  infusion
1; until 'g 5min  before
13 extubgte)
14 Control(n=§35): saline
12 Surana India English 6m-12y Sevoflurane, intravenous Dex(n=30§;1ug/kg+0.5ug/ the incidence of
17 2017V fentanyl, kg/h(€ontinuous need for rescue
18 glycopyrrolate, intrax%nous infusion)  analgesia,
;g vecuronium, Control(n?O): 0.05 mg/kg PONV,
2 isoflurane midazolarigtsaline(continu  desaturation,
22 ous intravéhous infusion)  hypotension,
23 g bradycardia
;g Luo China English 1-5y Sevoflurane, intravenous Dex(n=50§0.5ug/kg (prior  the incidence of
26 20178 remifentanil to indmction of EA, need for
27 anestBesia) rescue
;g Control(n%SO): saline analgesia,
30 N PONV,
31 E breath-holding,
g g E postoperative
34 2 bleeding
35 Mei China Chinese 8m-3y Sevoflurane, intravenous Dex(n=30%0.5ug/kg the incidence of
g? 201419 morphine (30m§1 before EA, PONV,
38 surgegy finish for breath-holding,
39 E
40
41 2 E
42 =
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10miR)
Control(n?? 0): saline

cough,
desaturation,
airway spasm

Xiao
201220

China

Chinese

1.2240.22y
1.26£0.24y
1.25+0.23y

Sevoflurane, intravenous

vecuronium,
propofol,

Dex(n=1 8%2ug/kg (during
inducgon)
+0.5L§/ kg/h
(contuous
intra\%nous infusion
after g;ltubation)

Control 1 (§=1 8):2mg/kg
(duri@ induction)
+0.5m3g/kg/h
(cont‘gluous
intravgnous infusion
after gltubation)
ketan§ne

Control 2(§=1 8):3ug/kg
(durigg induction) +
lug/k% (intermittent
admiiaéistration twice)
fentany/1

the incidence of
EA, PONV,
desaturation

Xi
201221

China

Chinese

Sevoflurane, intravenous
midazolam

propofol,

cisatracurium,

fentanyl

Dex(nZISZE lug/kg (30min the incidence of
beforé surgery finish EA,

for10min)
Control(n% 5): saline

breath-holding,
desaturation,
airway spasm
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Q
Yun China Chinese 6m-3y Sevoflurane, intranasal Dex(n=6082ug/kg (30min the incidence of
201622 propofol, befor'i surgery finish) EA
succinylcholine Control(n00): saline
Ju China Chinese 4m-3y Propofol, intravenous Dex(n=40ﬁ0.5ug/kg the incidence of
20132 cisatracurium, (10m§1 before surgery EA, need for
fentanyl start Eoor 10min) rescue
sevoflurane, Control(n=40): saline analgesia,
remifentanil § PONV,
% Desaturation
Jun China Chinese 1.71+0.61y Sevoflurane, intravenous Dex(n=118):0.5ug/kg/h the incidence of
20182 1.74+0.62y  propofol, (20min before surgery EA,
rocuronium, ﬁnish?d) hypotension,
sufentanil Control(n=110): saline Bradycardia,
postoperative
bleeding

dexmedetDA dexamethasoneagitation; PONV: postoperative nausea and vomiting.
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<]

Study (year) Adequate  Allocation Blinding of Blinding of Incomplete Free of selective Free of other
sequence  concealment  Participants Outcome outcome data rerg)rting bias
generation and Personnel  Assessment  addressed g
d
Mostafa2020'>  yes ? yes yes yes ye§' yes
El-Emam2019'3  yes yes No yes yes Nas yes
Obayah2010'4 ? yes No No yes yeg, yes
Peng20151 yes yes No No No Né yes
Boku201516 yes ? yes yes yes ?7 g yes
Surana2017'7 yes yes yes yes yes yeg yes
Luo201718 yes ? yes yes yes ye§ No
Mei20141° yes ? No No yes yes yes
Xia0201220 No ? No No yes ye& yes
Xi20122! ? ? No No yes NE yes
Yun2016% yes ? yes No yes yes yes
Ju2013% ? ? No No yes yeéj:c; yes
Jun2018% yes ? No No yes No% yes
Yes=low risk of bias; No=high risk of bias; ?=unclear risk of bias. g
O
S
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13 Table 3 Summary of findings for the main outcomes

17 Dexmedetomidine for cleft lip and palate repair

19 Patient or population: patients with cleft lip and palate repair
20 Settings: surgery

Intervention: Dexmedetomidine

q'uado(wa//:dnl wo4 pspeojumoq "T20z 1sNBny 9T uo 86/910-020z-uadolwg;

Illustrative comparative risks* (95% CI)
Assumed risk Corresponding risk

27 Control Dexmedetomidine

P00

low!2345

Emergence agitation Study population RR 0.19 684
(0.10 to 0.36) (8 studies)

30 458 per 1000 87 per 1000
(46 to 165)

33 Respiratory adverse events Study population RR 0.49 794 OO0

34 (0.31 to 0.78) (8 studies) moderate'¢

103 per 1000 50 per 1000
36 (32 to 80)

The need for postoperative rescue analgesics Study population RR 0.27 293 dPOBO

40 26
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592 per 1000 160 per 1000 (0.1 t0 0.73) (5 studies) moderate!2
(59 to 432)
Cardiovascular adverse events Study population RR 0.83 880 POBO
105 per 1000 87 per 1000 (0.52 to 1.31) (3 studies) moderate!
(55 to 138)
Postoperative Nausea and vomiting Study population RR 0.92 524 CRSISIS)]
63 per 1000 58 per 1000 (0.47 to 1.80) (8 studies) low'
(30 to 113)

oy pepeojumoq "Tz0z 1snbny 9T uo $6/9%0-020z-uadolwg,

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence infgrval) is based on the assumed risk in the comparison

group and the relative effect of the intervention (and its 95% CI).

CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

! Allocation concealment and/or blinding of outcome assessors unclear/inadequate in 50% or more of the included studies

2 Significant heterogeneity (I 2 > 50%) is partially explained by different administration method ,dose and comparators.

3 Use of several different scoring criterias to evaluate emergence agitation.
4 a dose response gradient was present

SRR >5 or<0.2

®RR >2 or <0.5
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Records identified
(n=63)

BMJ Open

Full-text articles
(n=17)

Records excluded(n=46):
Duplicates(n=35)
Non-RCT(n=2)

Non-cleft palate surgery(n=2)
Protocol(n=7)

Full-text articles excluded(n=4):
Not English/Chinese language(n=1)

No appropriate outcomes (n=3)

Included studies
(n=13)
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@® high risk of bias
? unclear risk of bias

Adequate sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of Participants and Personnel (performance bias)
Blinding of Outcome Assessment (detection bias)
Incomplete outcome data addressed (attrition bias)

Free of selective reporting (reporting bias)

Free of other bias (other bias)
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dexmedetomidine

Study or Subgrou Events

1.1.1 dexmedetomindine vs saline
Ju2013 3 40
Jun2018 7 110
Luo2017 4 46
Mei2014 4 30
Peng2015 3 20
%2012 1 15
Yun2016 3 60
Subtotal (95% Cl) 321
Total events 25

BMJ Open

control

9 40 13.0%
16 110 171%
36 47 159%

4 17 12.8%
18 20 14.8%
12 15 7.8%
57 B0 14.2%

309 95.6%
152

Heterogeneity: Tau®= 0.53; Chi*= 15.75, df= 6 (P = 0.02); F= 62%

Test for overall effect: Z= 4.68 (P < 0.00001)

1.1.2 dex indine vs [i]
Xia02012 0 18
Subtotal (95% Cl) 18
Total events 0

Heterogeneity. Not applicable
Test for overall effect Z=1.32 (P=0.19)

Total (95% CI) 339
Total events 25

6 36 4.4%
36 44%

345 100.0%
158

Heterogeneity: Tau®= 0.46; Chi*=15.76, df= 7 (P = 0.03); F= 56%

Test for overall effect: Z= 5.01 (P < 0.00001)

Risk Ratio
Total Events Total Weight M.H, Random, 95% CI

0.33(0.10,1.14) T
0.44[0.19,1.02) -/
0.11[0.04, 0.29) R
0.57[0.16,1.98) ]
—_—

0.17 (0.06, 0.48)
0.08[0.01,056) ————
0.05(0.02,016 ———
0.19[0.10, 0.38] -

015[0.01,252)

0.15[0.01, 2.52] e —

0.19[0.10, 0.36] -

Risk Ratio
M.H, Random, 95% CI

I

001 04

10 100

Favours dexmetommidine Favours control

RR: risk ratio.

205x114mm (300 x 300 DPI)

Perioperative dexmedetomidine versus control groups for emergence agitation (EA). CI: confidence interval;
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#1 dexmedetomidine [MeSH Terms]

#2 "cleft palate”[All Fields] OR "lip palate"[All Fields] OR "cleft palate and lip"[All
Fields]

#3 infant or children or pediatric patient [All Fields]

#4 randomized controlled trial [All Fields]

#5 #1 and #2 and #3 and #4
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Risk of bias

Mostafa2020'2 (ClinicalTrials.gov ID: NCT03412474).

oNOYTULT D WN =

Bias Authors’ Support for judgement
judgement
Random sequence | Low risk A computer-generated program  of
generation (selection random numbers
bias)
Allocation concealment | unclear Not mentioned
(selection bias)
Blinding of participants | Low risk Neither the doctors (investigators) nor the
and personnel patients’ guardians or
(performance bias) even the children themselves were aware of
All outcomes the group al-
location and the drug received. One
anesthesiologist not
involved in the block implementation or the
data collection, prepared all the study
solutions.
Blinding of outcome | Low risk While a third, blinded to the previous
assessment (detection protocol, was responsible
bias) only for data collection.
All outcomes
Incomplete outcome | Low risk No loss to follow-up
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 80 patients
Other bias Low risk Groups well balanced
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EI-Emam2019" Clinical Trials.gov (NCT03480607)

Bias Authors’ Support for judgement
judgement

Random sequence | Low risk computer-generated randomization

generation (selection numbers

bias)

Allocation concealment | Low risk a closed-seal envelope

(selection bias)

Blinding of participants | High risk The principal investigator prepared the

and personnel drug and performed the block

(performance bias)

All outcomes

Blinding of outcome | Low risk the person observing and recording the

assessment (detection parameters was blinded to the study.

bias)

All outcomes

Incomplete outcome | Low risk No loss to follow-up

data (attrition bias)

All outcomes

Selective reporting | High risk The primary outcome was to compare both

(reporting bias) groups regarding time to first rescue
analgesic, while the primary outcomes in
the pre-registration site were
postoperative FLACC scale and
postoperative sedation score.

Other bias Low risk Groups well balanced
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Obayah2010"
Bias Authors’ Support for judgement
judgement
Random sequence | Unclear risk ‘randomly allocated” , no details
generation (selection
bias)
Allocation concealment | Low risk The randomization was achieved by the
(selection bias) opening of a sealed envelope by the
attending physician
Blinding of participants | High risk Not mentioned
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 30 patients
Other bias Low risk Groups well balanced
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Peng2015' Chinese Clinical Trial Register (ChiCTR-TRC-13003865).

Bias Authors’ Support for judgement
judgement

Random sequence | Low risk Randomly divided with a computer-

generation (selection generated sequence of numbers

bias)

Allocation concealment | Low risk a sealed envelop

(selection bias)

Blinding of participants | High risk Not mentioned

and personnel

(performance bias)

All outcomes

Blinding of outcome | High risk Not mentioned.

assessment (detection

bias)

All outcomes

Incomplete outcome | High risk The actual sample was 40 while the planned

data (attrition bias) sample in the pre-registration site was 60.

All outcomes

Selective reporting | High risk The primary outcome was to compare both

(reporting bias) groups regarding emergence agitation and
time about recovery parameters while the
primary outcomes in the pre-registration
site were heart rate and blood pressure.

Other bias Low risk Groups well balanced
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Boku2015'® (UMIN 000009869) http://upload.umin.ac.p.

Bias Authors’ Support for judgement
judgement

Random sequence | Low risk A computer-generated

generation (selection random number table

bias)

Allocation concealment | Unclear risk Not mentioned.

(selection bias)

Blinding of participants | Low risk The patient’ s parents and the attending

and personnel anesthesiologist were blinded to the group

(performance bias) allocation

All outcomes

Blinding of outcome | Low risk Data for each patient were

assessment (detection obtained by

bias) the blinded anesthesiologist.

All outcomes

Incomplete outcome | Low risk No loss to follow-up

data (attrition bias)

All outcomes

Selective reporting | Unclear risk Do not get the protocol

(reporting bias)

Other bias Low risk Groups well balanced
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Surana2017'’
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a computer-generated randomized chart
generation (selection
bias)
Allocation concealment | Low risk The random group
(selection bias) assignments were enclosed in a sealed
opaque envelope
Blinding of participants | Low risk the surgeons, the patients, and the
and personnel anesthesiologist in the post-anesthesia
(performance bias) care unit (PACU) were all blinded
All outcomes
Blinding of outcome | Low risk Data was recorded by a blinded observer.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 60 patients
Other bias Low risk Groups well balanced
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Luo2017'8

Bias Authors’ Support for judgement
judgement

Random sequence | Low risk a computer-generated table of
generation (selection random numbers
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | Low risk All' pharmacological agents used in the
and personnel present study were prepared and
(performance bias) administrated by the anesthesiologists who
All outcomes were blinded to the details of the study.
Blinding of outcome | Low risk Pediatric Anesthesia Emergence Delirium
assessment (detection and CHIPPS scores were documented by a
bias) well-trained PACU nurse who was blinded
All outcomes to the study.
Incomplete outcome | Low risk 4 patients from group DS and 3 patients
data (attrition bias) from group SF were excluded from the
All outcomes analysis
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 93 patients
Other bias High risk Groups well balanced. Not in intention-to-

treat: Of the 100 patients admitted to the
study, 7 were later excluded by the authors
for the reasons listed in table Il, leaving data
from 93 patients for consideration
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Mei2014"°
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a table of random numbers, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 60 patients
Other bias Low risk Groups well balanced.
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Xia020122°
Bias Authors’ Support for judgement
judgement
Random sequence | High risk randomized according to the operation
generation (selection time sequence
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 54 patients
Other bias Low risk Groups well balanced.
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Xi2012#
Bias Authors’ Support for judgement
judgement
Random sequence | Unclear risk Random mentioned, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | High risk Lack of complications, such as
(reporting bias) postoperative hoarseness, nausea and
vomiting
Other bias Low risk Groups well balanced.
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Yun20162*
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk a table of random numbers, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | Low risk A blinded anesthesia nurse prepared and
and personnel administrated drugs
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 120 patients
Other bias Low risk Groups well balanced.
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Ju20133
Bias Authors’ Support for judgement
judgement
Random sequence | Unclear risk Mentioned random, no detail
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | Low risk The authors provided results for all
(reporting bias) measurements for 80 patients
Other bias Low risk Groups well balanced.
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Jun20184
Bias Authors’ Support for judgement
judgement
Random sequence | Low risk Compute randomized
generation (selection
bias)
Allocation concealment | Unclear risk Not mentioned.
(selection bias)
Blinding of participants | High risk Not mentioned.
and personnel
(performance bias)
All outcomes
Blinding of outcome | High risk Not mentioned.
assessment (detection
bias)
All outcomes
Incomplete outcome | Low risk No loss to follow-up.
data (attrition bias)
All outcomes
Selective reporting | High risk The secondary outcomes were to compare
(reporting bias) both groups regarding extubation time and
incision  bleeding  which
mentioned in method.
Other bias Low risk Groups well balanced.
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outcomes study Begg’s Test
EA 7 0.086
PONV 8 0.060
9 Respiratory adverse events 8 0.230

oNOYTULT D WN =

Cardiovascular adverse events | 2

14 The need for postoperative | 5 0.462
rescue analgesics

2 EA:

22 Dexmedetomidine group Control group

23 study events Total events total

Ju2013 40 40

26 Luo2017 50 50

27 Mei2014 30 30

Obayah2010 15 15

30 Peng2015 20 20

31 Surana2017 30 30

RO, OO
NIOIN|W|IFk |~ O

33 Xiao2012 18 18

35 Begg's test

adj. Kendall's Score (P-Q) = -8

38 Std. Dev. of Score = 4.08

39 Number of Studies = 5

z = -196

42 Pr>|zl= 0.050

43 z = 1.71 (continuity corrected)
Pr>|z| = 0.086 (continuity corrected)
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PONV
Dexmedetomidine group Control group
study events Total events Total
Ju2013 0 40 0 40
Luo2017 4 50 4 50
Mei2014 0 30 1 30
Obayah2010 4 15 3 15
Peng2015 1 20 2 20
Surana2017 0 30 0 30
Xia02012 1 18 2 18
El-Emam 2019 4 50 3 50
Begg's test
adj. Kendall's Score (P-Q) = -11
Std. Dev. of Score = 5.32
Number of Studies = 6
z -2.07
Pr>|z] = 0.039
z 1.88 (continuity corrected)
Pr>|z| = 0.060 (continuity corrected)

Respiratory adverse events

Dexmedetomidine group

Control group

study events Total study events
Boku2015 2 35 2 35
Ju2013 0 40 4 40
Luo2017 2 30 4 30
Mei2014 13 50 25 50
Peng2015 1 20 3 20
Surana2017 0 30 0 30
Xia02012 0 18 2 36
Xi2012 1 30 5 30
Begg's test
adj. Kendall's Score (P-Q) = -9
Std. Dev. of Score = 6.66
Number of Studies = 7
z -1.35
Pr>|z| = 0.176
z 1.20 (continuity corrected)
Pr>|z] = 0.230 (continuity corrected)
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The need for postoperative rescue analgesics

Dexmedetomidine group

Control group

study events Total study events
Mostafa 2020 0 15 15 15
Obayah2010 10 15 15 15
Luo2017 46 29 47
Surana2017 30 20 30
Ju2013 40 8 40
Begg's test
adj. Kendall's Score (P-Q) = -4
Std. Dev. of Score = 4.08
Number of Studies = 5
z -0.98
Pr>|z| = 0.327
z 0.73 (continuity corrected)
Pr>|z| = 0.462 (continuity corrected)
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1

2

3

4 R rted

= Section/topic # Checklist item eported on

6 page #

; TITLE o 1-2

9| Title 1 | Identify the report as a systematic review, meta-analysis, or both. g 1-2
=

1{ ABSTRACT 2 3-4

12 Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data source§ study eligibility 3-4

13 criteria, participants, and interventions; study appraisal and synthesis methods; results; Ilmlta;gons conclusions

14 and implications of key findings; systematic review registration number. 2

11 INTRODUCTION 3 5

17 Rationale 3 | Describe the rationale for the review in the context of what is already known. % 5

1( Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, intgrventions, 5

;;’ comparisons, outcomes, and study design (PICOS). g

21 METHODS § 6-8

2f Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), andclf available, provide -

i: registration information including registration number.

25 Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e. é years considered, 6

24 language, publication status) used as criteria for eligibility, giving rationale. 3

27 Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study guthors to identify 6

;f additional studies) in the search and date last searched. >

3E Search 8 | Present full electronic search strategy for at least one database, including any limits used, sq:éh that it could be 6

31 repeated. -

32 Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic revie@, and, if applicable, 6

33 included in the meta-analysis). g

34

35 Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duphcgte) and any 6

34 processes for obtaining and confirming data from investigators.

37 Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and a:;1y assumptions and 6

34 simplifications made. S

34 3

4(' Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specmcatlorbof whether this was 6

a1 studies done at the study or outcome level), and how this information is to be used in any data synthgss

42 Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). % 6-7

43 . . . — . ; . S

44 Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including m@asures of 6-7
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1 PRISMA 2009 Checklist 2
2 N
3 Q@
o
4 Page 1 of 2
5
] Section/topic Checklist item TG
7 on page #
8| Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publlcaﬁon bias, selective 7-8
9 reporting within studies). %
:(1 Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta- regresslon) if done, -
11 indicating which were pre-specified. g
13 RESULTS o 8-12,21-27
L Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with r%sons for exclusions at | 8-9
] each stage, ideally with a flow diagram. D
1 2
17 Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS follow-up period) and | 9 21-24
14 provide the citations. 3
;' Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (%e item 12). 9,25
21 Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summarg data for each 9,10
23 intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. g'
i Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of %onsistency. 10-12
23 Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see ltem 15). % 9-10,26-27
;t Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regrgssion [see ltem 16]). -
2] DISCUSSION > 12-15
3& Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; con,s.,lder their relevance to 12-13
31 key groups (e.g., healthcare providers, users, and policy makers). o
35 Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., irEomplete retrieval of 14
33 identified research, reporting bias). g
34 o
34 Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implicaticgs for future research. 14,15
T (]
36 =
37 FUNDING 3 15
3( Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of daté role of funders for the | 15
3% systematic review. -
4( <
41 3
4o From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: ThePRISMA Statement. PLoS Med 6(7): €1000097.
43 doi:10.1371/journal.pmed1000097 &
42 For more information, visit: www.prisma-statement.org. =
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