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Abstract

Purpose Intranasal dexmedetomidine premedication is a
newly introduced method for reducing stress and anxiety
before general anesthesia in children. We performed a
meta-analysis to identify the effects of intranasal
dexmedetomidine premedication in children.

Source We conducted a systematic review to find
published randomized-controlled trials using intranasal
dexmedetomidine as premedication. We  searched
databases in EMBASE™, MEDLINE®, and the
Cochrane Controlled Trials Register using the Ovid
platform. This study was conducted based on the
Cochrane Review Methods.

Principal findings This review included 1,168
participants in 13 studies. Intranasal dexmedetomidine
premedication provided more satisfactory sedation at
parent separation (relative risk [RR], 1.45; 95%
confidence interval [CI], 1.19 to 1.76; P = 0.0002; P =
80%) than other premedication regimes. In addition, it
reduced the need for rescue analgesics (RR, 0.58; 95% CI,
0.40 to 0.83; P = 0.003; P = 0%). Nevertheless, there were
no differences in sedation at mask induction (RR, 1.25;
95% CI, 0.98 to 1.59; P = 0.08; P =71%) or in the
incidence of emergence delirium (RR, 0.52; 95% CI, 0.24
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to1.13; P =0.10; P = 67%). Intranasal dexmedetomidine
was associated with a significantly lower incidence of
nasal irritation (RR, 0.05; 95% CI, 0.01 to 0.36; P =
0.003; F = 0%) and postoperative nausea and vomiting
(RR, 0.63; 95% CI, 0.40 t0 0.99; P = 0.04; I’ = 0%) than
other premedication treatments. It also showed
significantly lower systolic blood pressure (weighted
mean difference [WMD], —6.7 mmHg; 95% CI, —10.5 to
—2.9; P = 0.0006; I’ = 96%) and heart rate (WMD, —6.8
beats-min”~'; 95% CI, —11.3 to —2.6; P = 0.002; I’ =
98%).

Conclusions Intranasal dexmedetomidine provided more
satisfactory sedation at parent separation and reduced the
need for rescue analgesics and the incidence of nasal
irritation and postoperative nausea and vomiting when
compared with other premedication treatments.

Résumé

Objectif La dexmédétomidine intranasale est une
prémédication nouvellement introduite qui permet de
réduire le stress et I’anxiété avant une anesthésie générale
chez l'enfant. Nous avons réalisé une méta-analyse afin
d’identifier les effets de la prémédication intranasale de
dexmédétomidine chez I’enfant.

Source Nous avons entrepris une revue systématique de la
littérature afin d’extraire les études randomisées controlées
publiées qui avaient examiné 1’administration intranasale
de dexmédétomidine en prémédication. A 'aide de la
plateforme Ovid, nous avons effectué des recherches dans
les bases de données EMBASE™, MEDLINE® et dans le
Registre des études controlées Cochrane. Cette étude a été
réalisée selon la méthodologie de révision Cochrane.
Constatations principales Ce compte-rendu a inclus 1168
participants tirés de 13 études. La prémédication intranasale
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de dexmédétomidine a procuré une sédation plus satis
faisante lors du moment de séparation d’avec les parents
(risque relatif [RR], 1,45; intervalle de confiance [IC] 95 %,
1,19a1,76; P =0,0002; F =80 %) que les autres régimes de
prémédication. En outre, ce régime posologique a réduit le
besoin en analgésiques de sauvetage (RR, 0,58; IC 95 %,
0,40 & 0,83; P = 0,003; P = 0 %). Toutefois, aucune
différence n’a été observée au niveau de la sédation au
moment de I'induction au masque (RR, 1,25; IC 95 %, 0,98 a
1,59; P=0,08; P =71 %) ou dans ’incidence de délirium au
réveil (RR, 0,52; IC 95 %, 0,24 & 1,13; P = 0,10; I =67 %).
La dexmédétomidine intranasale a été associée a une
incidence significativement plus basse d’irritation nasale
(RR, 0,05; IC 95 %, 0,01 4 0,36; P = 0,003; I’ = 0 %) et de
nausées et vomissements postopératoires (RR, 0,63; IC 95 %,
0,40 20,99; P = 0,04; I’ = 0 %) que les autres traitements en
prémédication. Une baisse significative de la tension
artérielle systolique (différence moyenne pondérée [DMP],
—6,67 mmHg; IC 95 %, —10,50 & —2,85; P = 0,0006; I = 96
%) ainsi que de la fréquence cardiaque (DMP, —6,81
battements-min~'; IC 95 %, —11,03 4 —2,59; P = 0,002; I’ =
98 %) a également été observée.

Conclusion Par rapport aux autres traitements en
prémédication, la dexmédétomidine intranasale a procuré
une sédation plus satisfaisante lors de la séparation de
Uenfant et du parent et réduit le besoin d’analgésiques de
sauvetage, l’incidence d’irritation nasale ainsi que les
nausées et vomissements postopératoires.

Premedication in children is helpful for both separating the
child from their parent and reducing the child’s stress and
anxiety, thus facilitating smooth induction of anesthesia.
Even though intended procedures are explained to children
in appropriate detail, they are anxious about needle sticks
and are often technically challenging to sedate.
Furthermore, the drugs given for this purpose should
have little effect on hemodynamics and respiration so as to
allow the child to recover quickly and to facilitate early
discharge without side effects. Several approaches have
been attempted to achieve this goal.'

To sedate a child, clinicians commonly use intravenous
drug administration. Nevertheless, since intravenous
cannulation is painful and often requires the use of
restraints, it could lead to long-term psychological
problems in the child, such as refusing contact with
healthcare professionals.2 Therefore, various routes for
premedication have been used to alleviate the pain of
intravenous cannulation. Intranasal premedication does not
require venous puncture and represents a potential
alternative administrative route for children. This site has
rich vascularization and good drug permeability; hence,
intranasal administration leads to rapid absorption into
systemic circulation and ensuing effective and rapid
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sedation.”* Dexmedetomidine is a potent, highly selective,
and specific alpha-2 adrenoreceptor agonist with both
sedative and analgesic effects.”® When dexmedetomidine
is administered through the nasal mucosa, it is an easy and
noninvasive route with a high bioavailability of 81.8%.’
Until now, the relative effectiveness of intranasal
dexmedetomidine compared with other intranasal or oral
premedicants remains incompletely studied. Therefore, we
conducted this study to identify the efficacy and safety of
premedication with intranasal dexmedetomidine in children.
We performed a meta-analysis of randomized-controlled
trials comparing intranasal dexmedetomidine with other
intranasal or oral premedications.

Methods

We used a systematic approach to identify publications that
evaluated the efficacy and safety of intranasal
dexmedetomidine premedication in children. This
systematic review and meta-analysis is based on the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) and the Cochrane Review
Methods.”

Data sources and literature sources

We searched EMBASE™ (from 1974), MEDLINE®
In-Process & Other Non-Indexed Citations, Ovid
MEDLINE (R) Daily, Ovid MEDLINE (R) 1946 to
present, Cochrane Controlled Trials Register, and
Cochrane Database of Systematic Reviews. We used the
OVID platform to examine each source from its inauguration
to November 3, 2016. In addition, we performed a literature
search of Web of Science®, Google Scholar, and KoreaMed
databases to retrieve the relevant studies. The main keywords
were dexmedetomidine, intranasal drug administration, and
randomized-controlled trial.

Study selection

Tworeviewers (J.Y.K. and J.H.J.) independently identified all
the studies using predefined selection criteria. A third
reviewer (K.N.K.) arbitrated disagreements that occurred in
the primary study selection. Studies were included in this
meta-analysis if they satisfied the following criteria: 1)
Literature type: randomized-controlled trials in all published
international journals without language restriction; 2)
Subjects: children undergoing premedication treatment
before surgery; 3) Interventions: studies evaluating the
efficacy and safety of intranasal dexmedetomidine
premedication; 4) Outcomes: the primary outcomes were
sedation at separation from patients, sedation at anesthesia



mask induction, and the incidence of emergence agitation;
secondary outcomes were the need for postoperative rescue
analgesia, duration of stay in the postanesthesia care unit,
hemodynamic changes, and adverse effects (e.g., incidence of
nausea and vomiting, nasal irritation, laryngospasm, and
shivering). The outcome variables are the incidence of events
or mean differences between groups.

Data extraction

Two reviewers (J.Y.K. and J.H.J.) independently abstracted
the data using a pre-specified data abstraction form. The
third reviewer (K.N.K.) then verified the abstracted data.
The following variables were abstracted: 1) the number of
patients and patient characteristics; 2) the protocol for
premedication administration method and dose; 3) the
incidence of events or means and standard deviations of the
outcome data; 4) the time point of outcome data
measurement; and 5) the incidence of adverse events in
each method. If the variables were not reported in an
article, we emailed the authors to request the data.

Assessment of methodological quality

Two reviewers (K.N.K. and J.H.J.) independently assessed
the risk of bias using the Cochrane risk of bias tool, which
considers the methods of random sequence generation,
allocation concealment, blinding of participants and the
outcome estimator, incomplete reporting of outcome data,
selective reporting of outcomes, and other sources of bias risk.

Quality of the evidence

We used the GRADE (Grades of Recommendation,
Assessment, Development and Evaluation) Working
Group system to evaluate the quality of the evidence.® Two
reviewers (K.N.K. and J.H.J.) independently assessed the
quality of each outcome. The five categories used for the
GRADE quality assessment were: limitations of design,
inconsistency, indirectness, imprecision, and publication
bias. We used GRADE profiler (GRADEpro) software to
create the “Summary of findings” table (Table 3), which
includes the following outcomes: 1) satisfactory sedation at
parent separation; 2) satisfactory sedation at mask induction;
3) incidence of emergency agitation; 4) requirement of
rescue analgesics; 5) incidence of nasal irritation; 6) systolic
blood pressure (SBP); and 7) heart rate.

Statistical analysis
We report continuous data as mean differences and their

associated 95% confidence intervals (CIs) with analyses
using weighted mean differences (WMDs) determined via

the generic inverse variance method. Binary outcomes are
reported as a risk ratio (RR) with 95% CI. Heterogeneity
between studies was assessed using the y” test and the I
statistic.” We considered an I” statistic > 50% and a y? test
with a P value < 0.10 to indicate statistical heterogeneity.
We used random effects models when significant statistical
or clinical heterogeneity was detected.

Subgroup analysis was performed according to the
premedication regimes to evaluate the effect of each
premedication method. To evaluate how the risk of bias
could affect our estimates, we conducted sensitivity
analysis by analyzing only studies with a low risk of
bias. The studies with more than one area of unclear or
high risk of bias were excluded from analysis. We used
funnel plots to assess publication bias of the studies
included in this meta-analysis. All statistical analyses were
conducted using the Cochrane Collaboration Review
Manager Software (RevMan version 5.2).

Results
Identification of studies

Initial database searches identified 273 publications. After
removing 144 duplicated articles, we further excluded 106
articles by screening their titles and abstracts. Following
review of the full manuscripts for the remaining 23
publications, we identified 13 publications reporting
potentially relevant studies. The other ten articles were
eliminated due to different study designs (four articles), only a
reported abstract (one article), and inappropriate outcome data
(five articles). Consequently, we included 13 studies'®* and
1,168 participants in this meta-analysis (Fig. 1).

Study characteristics and patient populations

The included articles were undertaken from 2008-2016 in
eight different countries: USA (one), Turkey (one), Saudi
Arabia (one), India (three), China (three), Egypt (two),
Mexico (one), and Oman (one). Four studies'!'®1%:??
compared the effects of intranasal dexmedetomidine with
those of oral midazolam, and six studies'®!!h1416:17:21
compared the effects of intranasal dexmedetomidine with
those of intranasal midazolam. One study compared
intranasal dexmedetomidine with intranasal clonidine,'’
and two studies compared intranasal dexmedetomidine with
intranasal normal saline.'>*® One study additionally
compared intranasal dexmedetomidine with intranasal
ketamine,'* and one study additionally compared intranasal
dexmedetomidine with intranasal normal saline.'® The
characteristics of the included studies are summarized in
Table 1.
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Fig. 1 Flow diagram of the literature search strategy

Quality of the included studies

All of the included studies used a random allocation
method. Ten studies'®'®*** described the allocation
concealment in detail, and six studies'®!'!:!315:16:22
concretely explained their blinding methods. The risk of
allocation concealment and blinding was unclear in the
other studies. In most studies, there was low risk of
incomplete outcome data and selective reporting. Risk of
bias graphs and summaries are presented in Fig. 2A and B.

Publication bias

Funnel plots of the outcomes did not show a symmetrical
shape (Electronic Supplementary Material Figs 1-3);
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however, the accuracy of the funnel plots is uncertain
due to the low (i.e., < 10) number of included studies.®

Satisfactory sedation at parent separation

Satisfactory sedation at parent separation was reported in
nine randomized trials'""'3!*10719-2122 it 896 patients.
Satisfactory sedation at parent separation was evaluated by
sedation scores on a four-point sedation scale'*'*"'® and on
the Modified Observer’s Assessment of Alertness/Sedation
Scale.'""'?-*!* Each study determined a sleepy or lethargic
response to parent separation as a satisfactory level of
sedation. We found that patients who were premedicated
with intranasal dexmedetomidine were significantly
sedated at parent separation when compared with other



Table 1 Characteristics of the included randomized-controlled trials evaluating intranasal dexmedetomidine premedication

Study Year Intervention Dose Timing of n  Age (yr) Surgery Anesthesia
premedication
Abdelaziz'” 2016 Intranasal DEX 1 pgkg™' Before entrance to the 33 2.7 Strabismus surgery Sevoflurane/nitrous oxide
operation room
Intranasal 0.1 mg-kg™" 33 25
MDZ
Intranasal NS 1 mL 32 28
Akin'! 2012 Intranasal DEX 1 pgkg™' 45-60 min before 45 5 Adenotonsillectomy Sevoflurane/nitrous oxide
induction
Intranasal 0.2 mg-kg™" 45 6
MDZ
Ghali*? 2011 Intranasal DEX 1 pgkg™' 60 min before 60 8.2 Adenotonsillectomy Sevoflurane/nitrous oxide
induction
Oral MDZ 0.5 mg-kg ™ 30 min before 60 8.1
induction
Lin'? 2016 Intranasal DEX 1 pgkg™ 45 min before 30 48 Cataract surgery Sevoflurane induction
induction
Intranasal DEX 2 pgkg™ 30 4.0
Intranasal NS 0.02 mL-kg ™ 30 42
Linares 2014 Intranasal DEX 1 pgkg™ 60 min before 52 4 Elective minor surgery  No detailed data
Segovia'® induction
Oral MDZ 0.5 mg-kg ™" 56 4
Mostafa'* 2013 Intranasal DEX 1 pgkg™' 30 min before 32 5 Bone marrow biopsy Sevoflurane induction
induction
Intranasal 0.2 mg-kg™' 32 48
MDZ
Intranasal 5 mg-kg™! 32 49
ketamine
Mukherjee'® 2015 Intranasal DEX 1 pgkg™ 45 min before 40 53 Elective day care Sevoflurane induction
induction surgery
Intranasal 4 ugkg™! 40 5.6
clonidine
Sheta'® 2013 Intranasal DEX 1 pgkg™' 45-60 min before 36 39 Complete dental Sevoflurane/nitrous oxide
induction rehabilitation
Intranasal 0.2 mgkg™' 36 4.2
MDZ
Singla'” 2015 Intranasal DEX 1 pgkg™ 30 min before 30 59 Minor surgery Sevoflurane induction
induction
Intranasal 0.2 mg-kg ™ 30 59
MDZ
Sundaram?' 2011 Intranasal DEX 1 pgkg™ 60 min before surgery 45 5.8 Elective full mouth Sevoflurane/nitrous oxide
rehabilitation
Intranasal 0.2 mg-kg ™! 45 5.6
MDZ
Talon'® 2009 Intranasal DEX 2 pgkg™ 30-40 min before 50 95 Reconstructive surgery  Isoflurane/nitrous oxide
induction
Oral MDZ 0.5 mg-kg™! 50 10.7
Yuen'’ 2008 Intranasal DEX 0.5 pug-kg™! 60 min before 32 6.8 Elective minor surgery  Isoflurane/nitrous oxide
induction
Intranasal DEX 1 pgkg™ 32 61
Oral MDZ 0.5 mg-kg ™" 30 min before 32 64
induction
Yuen® 2010 Intranasal DEX 1 pgkg™' 30-75 min before 79 4 Elective surgery (no No detailed data
cannulation detailed data)
Intranasal NS Equivalent 45 min before 21 4
volume cannulation

DEX = dexmedetomidine; MDZ = midazolam; n = patient number; NS = normal saline
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Fig. 2 (A) risk-of-bias graph for all the included randomized-controlled trials; (B) risk-of-bias summary

premedication treatments (RR, 1.45; 95% CI, 1.19 to 1.76;
P = 0.0002; I” = 80%) (Fig. 3A). A subgroup analysis of
the trials comparing intranasal dexmedetomidine with oral
midazolam revealed that intranasal dexmedetomidine was
more effective than oral midazolam (RR, 1.56; 95% CI,
1.15t0 2.11; P =0.005; = 82%). There was no difference
between intranasal dexmedetomidine and intranasal
midazolam (RR, 1.42; 95% CI, 0.96 to 2.11; P = 0.08;
I = 85%).

Satisfactory sedation at mask induction
Seven trials'"'*!1% 1921 with 648 patients compared
satisfactory sedation at mask induction. Similar to
satisfactory sedation at parent separation, sedation status at
mask induction was evaluated by sedation scores on a four-
point sedation scale'*'®'® and on a Modified Observer’s
Assessment of Alertness/Sedation Scale.'®*'** There were
no differences in satisfactory sedation at mask induction
between intranasal dexmedetomidine and premedication
with other drugs (RR, 1.25; 95% CI, 0.98 to 1.59; P = 0.08;
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I? = 71%) (Fig. 3B). A subgroup analysis also revealed no
differences between intranasal dexmedetomidine and
intranasal midazolam (RR, 1.14; 95% CI, 0.77 to 1.67; P =
0.51; I> = 78%) or between intranasal dexmedetomidine and
oral midazolam (RR, 1.40;95% CI,0.99t0 1.99; P =0.06; =
71%).

Emergence agitation

The incidence of emergence agitation was extracted from
six trials.' 1113151618 Erergence agitation was evaluated
by a four-point sedation scallc:,16’]8 modified Yale scale,13
Pediatric Anesthesia Emergence Delirium scale,10 or
Aonos four-point scale.'® Intranasal dexmedetomidine
premedication showed no evidence of reducing
emergence agitation when compared with other
premedication treatments. (RR, 0.52; 95% CI, 0.24 to
1.13; P = 0.10; I = 67%) (Fig. 4A). Also, subgroup
analysis showed no difference when dexmedetomidine
premedication was compared with intranasal midazolam



The effects of intranasal dexmedetomidine premedication in children

A
Dexmedetomidine Control Risk Ratio
__Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl
2.2.1 intranasal dexmedetomidine vs intranasal midazolam
Akin 2012 23 45 27 45 8.9% 0.85[0.59, 1.24]
Mostafa 2013 30 32 28 32 12.2% 1.07 [0.91, 1.26]
Sheta 2014 28 36 16 36 8.4% 1.75[1.17, 2.62]
Singla 2015 24 30 17 30 91% 1.41[0.98, 2.02]
Sundaram 2011 34 45 11 45 6.5% 3.09 [1.80, 5.30]
Subtotal (95% CI) 188 188 45.0% 1.42[0.96, 2.11]
Total events 139 99

Heterogeneity: Tau? = 0.16; Chi? = 27.43, df = 4 (P < 0.0001); I = 85%
Test for overall effect: Z = 1.75 (P = 0.08)

2.2.2 intranasal dexmedetomidine vs oral midazolam

Ghali 2011 47 60 38 60 11.1%
Linares Segovia 2014 46 52 34 56 11.1%
Talon 2009 47 50 41 50 12.3%
Yuen 2008 0.5 pg.kg-1 19 32 7 32 47%
Yuen 2008 1.0 pg.kg-1 24 32 7 32  5.0%
Subtotal (95% CI) 226 230 44.2%

Total events 183 127
Heterogeneity: Tau? = 0.08; Chi? = 21.65, df = 4 (P = 0.0002); I* = 82%
Test for overall effect: Z = 2.83 (P = 0.005)

2.2.3 intranasal dexmedetomidine vs intranasal ketamine

Mostafa 2013 30 32 22 32 10.8%
Subtotal (95% CI) 32 32 10.8%
Total events 30 22

Heterogeneity: Not applicable
Test for overall effect: Z = 2.43 (P = 0.02)

Total (95% Cl) 450 100.0%
Total events 352 248

Heterogeneity: Tau? = 0.07; Chi? = 48.99, df = 10 (P < 0.00001); I> = 80%
Test for overall effect: Z = 3.75 (P = 0.0002)

Test for subgroup differences: Chi? = 0.43, df =2 (P = 0.81), I?= 0%

446

B
Dexmedetomidine Control Risk Ratio
__Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
2.4.1 intranasal dexmedetomidine vs intranasal midazolam
Akin 2012 27 45 37 45 15.8% 0.73 [0.55, 0.96]
Sheta 2014 24 36 14 36 11.4% 1.71[1.07, 2.74]
Singla 2015 23 30 16 30 13.2% 1.44[0.97, 2.12]
Sundaram 2011 27 45 26 45 14.2% 1.04 [0.74, 1.47]
Subtotal (95% Cl) 156 156 54.6% 1.14[0.77, 1.67]
Total events 101 93

Heterogeneity: Tau? = 0.12; Chi? = 13.74, df = 3 (P = 0.003); I> = 78%
Test for overall effect: Z = 0.65 (P = 0.51)

2.4.2 intranasal dexmedetomidine vs oral midazolam

Linares Segovia 2014 44 52 38 56 17.2%
Talon 2009 34 50 33 50 15.8%
Yuen 2008 0.5 pg.kg-1 13 32 6 32  6.0%
Yuen 2008 1.0 pg.kg-1 17 32 6 32  64%
Subtotal (95% CI) 166 170 45.4%
Total events 108 83

Heterogeneity: Tau? = 0.07; Chi? = 8.72, df = 3 (P = 0.03); I = 66%
Test for overall effect: Z = 1.88 (P = 0.06)

Total (95% CI)
Total events 209 176
Heterogeneity: Tau? = 0.08; Chi? = 24.25, df =7 (P = 0.001); I’ =71%
Test for overall effect: Z = 1.77 (P = 0.08)

Test for subgroup differences: Chi? = 0.61, df = 1 (P = 0.44), I?= 0%

322 326 100.0%

Risk Ratio
M-H, Random, 95% CI

1.24 [0.98, 1.56]
1.46 [1.15, 1.84]
1.15[0.99, 1.33]
2.71[1.33, 5.55]
3.43[1.73, 6.80]
1.56 [1.15, 2.11]

1.36 [1.06, 1.75]
1.36 [1.06, 1.75]

1.45[1.19, 1.76]

—_—
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Fig. 3 The effects of intranasal dexmedetomidine premedication (A) impact on satisfactory sedation at parent separation; (B) impact on

satisfactory sedation at mask induction
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(RR, 0.70; 95% CI, 0.29 to 1.68; P = 0.42; 1> = 51%), oral
midazolam (RR, 0.27; 95% CI, 0.02 to 3.94; P = 0.34, I’ =
87%), and intranasal clonidine (RR, 0.64; 95% CI, 0.31 to
1.31; P = 0.22).

Need for rescue analgesics

Intranasal dexmedetomidine premedication reduced the
need for rescue analgesics when compared with other
premedication treatments (RR, 0.58; 95% CI, 0.40 to 0.83;
P = 0.003; I” = 0%) (Fig. 4B). Subgroup analysis revealed
that intranasal dexmedetomidine premedication was more
effective in decreasing postoperative pain than oral
midazolam (RR, 0.53; 95% CI, 0.30 to 0.96; P = 0.04;
I’ = 0%).

Postoperative nausea and vomiting

The incidence of postoperative nausea and vomiting was
extracted from six trials'®'"'*"'7 including 496 patients.
Patients who received intranasal dexmedetomidine
premedication experienced a significantly lower incidence
of postoperative nausea and vomiting when compared with
other premedication regimes (RR, 0.63; 95% CI, 0.40 to
0.99; P = 0.04; I’= 0%) (Fig. 5A).

Nasal irritation

The incidence of nasal irritation was extracted from three
trials'*'®'7 including 198 patients. Patients who received
intranasal dexmedetomidine premedication experienced a
significantly lower incidence of nasal irritation than
patients who received intranasal midazolam (RR, 0.05;
95% CI, 0.01 to 0.36; P = 0.003; I* = 0%) (Fig. 5B).

Time to discharge from the postanesthesia care unit
Four trials'®">"'®?? including 338 patients reported the
time to discharge from the postanesthesia care unit. We
found no differences between intranasal dexmedetomidine
and the other premedication (WMD, 1.2 min; 95% CI,
—1.7 to 4.1; P = 0.43; I = 94%) (Fig. 5C).

Hemodynamic variables

We extracted SBP data for 167 patients from five
trials.'*'"1%*122 Four trials reported SBP 30 min after
premedication, and one trial** reported SBP at the time of
transfer to the operating room. Intranasal dexmedetomidine
premedication significantly decreased SBP (WMD, —6.7
mmHg; 95% CI, —10.5 to —2.9; P = 0.0006; I> = 96%)
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(Fig. 6A). Heart rate was reported in seven
trials' 177192122 comprised of 675 patients. Intranasal
dexmedetomidine  premedication also  significantly
decreased heart rate (WMD, —6.8 beats-min~'; 95% ClI,
—11.0 to —=3.0; P = 0.002; I*> = 98%) (Fig. 6B). There was
no incidence of hypoxia (oxygen saturation < 95%),
bradycardia, or hypotension in any group, and these data
were extracted from six 13:14.16.19.21.22

trials, Six
trizils,“'l3'l4’l6’l7‘22 and five trails,“’B’m’”’22 respectively.

Sensitivity analysis

We conducted a sensitivity analysis to evaluate how the risk
of bias could affect our estimates. The sensitivity analysis
of the risk of bias did not affect the results (Table 2). The
sensitivity analysis, including only those studies with low
risk of bias and satisfactory sedation at parent separation,
showed that children receiving intranasal dexmedetomidine
were significantly sedated at parent separation (RR, 1.26;
95% CI, 1.06 to 1.75; P = 0.002; IP= 55%). There were no
differences in satisfactory sedation at mask induction
between intranasal dexmedetomidine and premedication
with other drugs (RR, 1.19; 95% CI, 0.83 to 1.70; P = 0.34;
I = 80%). Intranasal dexmedetomidine premedication
showed no evidence of reducing emergence delirium (RR,
0.47; 95% CI, 0.19 to 1.13; P = 0.09; I* = 73%).

Quality of the evidence

The GRADE approach was used to assess the quality of
each outcome and “Summary of findings” tables were
presented (Table 3). As a result, the overall quality of
evidence in this meta-analysis was low or moderate.
Although the quality of study design was high, most
outcomes had problems of inconsistency and imprecision.

Discussion

This meta-analysis revealed that intranasal dexmedetomidine
premedication for pediatric patients resulted in more
satisfactory sedation at parent separation and reduced the
need for rescue analgesics compared with other premedication
regimes. Nevertheless, it showed no differences from other
intranasal or oral premedicants in satisfactory sedation at mask
induction or in the incidence of emergence agitation.
Intranasal dexmedetomidine premedication was also
associated with a significantly reduced incidence of
postoperative nausea and vomiting and nasal irritation
compared with other premedication regimes. As for its
safety, although children experienced lower SBP and heart
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A Dexmedetomidine Control Risk Ratio Risk Ratio
r r Even Total Events Total Weight M-H, Random, 95% Cl M-H. Random, 95% Cl
2.8.1 intranasal dexmedetomidine vs intranasal midazolam
Abdelaziz 2016 4 33 7 33 16.3% 0.57[0.18, 1.77] L
Akin 2012 8 45 5 45 17.3% 1.60 [0.57, 4.52] -1
Sheta 2014 4 36 11 36 17.2% 0.36 [0.13, 1.04] - "
Subtotal (95% CI) 114 114  50.9% 0.70 [0.29, 1.68] -
Total events 16 23

Heterogeneity: Tau? = 0.31; Chi? = 4.06, df =2 (P = 0.13); = 51%
Test for overall effect: Z = 0.80 (P = 0.42)

2.8.2 intranasal dexmedetomidine vs oral midazolam

Linares Segovia 2014 2 52 30 56 13.9% 0.07 [0.02, 0.29] —_—

Talon 2009 4 47 4 46 14.4% 0.98 [0.26, 3.68] ——
Subtotal (95% Cl) 99 102 28.3% 0.27 [0.02, 3.94] e
Total events 6 34

Heterogeneity: Tau? = 3.30; Chi? = 7.91, df = 1 (P = 0.005); I = 87%
Test for overall effect: Z=0.96 (P = 0.34)

2.8.3 intranasal dexmedetomidine vs intranasal clonidine

Mukherjee 2015 9 40 14 40 20.8% 0.64 [0.31, 1.31] -
Subtotal (95% Cl) 40 40 20.8% 0.64 [0.31, 1.31] -
Total events 9 14

Heterogeneity: Not applicable
Test for overall effect: Z = 1.21 (P = 0.22)

Total (95% Cl) 253 256 100.0% 0.52 [0.24, 1.13] B
Total events 31 71
Heterogeneity: Tau? = 0.60; Chi? = 15.29, df = 5 (P = 0.009); I> = 67%
Test for overall effect: Z = 1.66 (P = 0.10)

Test for subgroup differences: Chi? = 0.44, df =2 (P = 0.80), I = 0%

0.005 0.1 1 10 200
Favours [Dexmedetomidine] Favours [Control]

B Dexmedetomidine Control Risk Ratio Risk Ratio
r re Even Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
2.13.1 intranasal dexmedetomidine vs intranasal midazolam
Abdelaziz 2016 3 33 4 33 6.5% 0.75[0.18, 3.09]
Sheta 2014 12 36 19 36 42.4% 0.63[0.36, 1.10] — &
Subtotal (95% CI) 69 69 48.9% 0.65 [0.39, 1.08] -
Total events 15 23

Heterogeneity: Tau? = 0.00; Chi? = 0.05, df = 1 (P = 0.82); 1= 0%
Test for overall effect: Z = 1.65 (P = 0.10)

2.13.2 intranasal dexmedetomidine vs oral midazolam

Ghali 2011 8 60 15 60 21.5% 0.53[0.24, 1.16] " B
Talon 2009 6 47 11 46 15.9% 0.53[0.22, 1.32] - B
Subtotal (95% Cl) 107 106 37.4% 0.53 [0.30, 0.96] .
Total events 14 26

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 1.00); I>= 0%
Test for overall effect: Z = 2.08 (P = 0.04)

2.13.3 intranasal dexmedetomidine vs intranasal clonidine

Mukherjee 2015 5 40 10 40 13.6% 0.50[0.19, 1.33] - B
Subtotal (95% CI) 40 40 13.6% 0.50 [0.19, 1.33] i
Total events 5 10

Heterogeneity: Not applicable
Test for overall effect: Z=1.39 (P = 0.17)

Total (95% CI) 216 215 100.0% 0.58 [0.40, 0.83] >
Total events 34 59
Heterogeneity: Tau? = 0.00; Chi? = 0.39, df =4 (P = 0.98); 1= 0%
Test for overall effect: Z = 2.94 (P = 0.003)

Test for subgroup differences: Chi? = 0.33, df = 2 (P = 0.85), I> = 0%

0.05 0.2 1 5 20
Favours [Dexmedetomidine] Favours [Control]

Fig. 4 The effects of intranasal dexmedetomidine premedication (A) impact on the incidence of emergence agitation; (B) impact on the need for
rescue analgesics
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A Dexmedetomidine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.11.1 intranasal dexmedetomidine vs intranasal midazolam
Abdelaziz 2016 6 33 13 33 29.3% 0.46 [0.20, 1.07] L
Akin 2012 9 45 12 45 35.7% 0.75[0.35, 1.60] — &
Mostafa 2013 0 32 0 32 Not estimable
Sheta 2014 6 36 5 36 17.2% 1.20 [0.40, 3.58] - 1~
Singla 2015 0 30 0 30 Not estimable
Subtotal (95% CI) 176 176 82.2% 0.70 [0.42, 1.15] -
Total events 21 30

Heterogeneity: Tau? = 0.00; Chi? = 1.91, df =2 (P = 0.38); 1= 0%
Test for overall effect: Z = 1.42 (P = 0.16)

2.11.2 intranasal dexmedetomidine vs intranasal ketamine

Mostafa 2013 0 32 0 32 Not estimable
Subtotal (95% Cl) 32 32 Not estimable
Total events 0 0

Heterogeneity: Not applicable
Test for overall effect: Not applicable

2.11.3 intranasal dexmedetomidine vs intranasal clonidine

Mukherjee 2015 4 40 10 40 17.8% 0.40[0.14, 1.17] -
Subtotal (95% Cl) 40 40 17.8% 0.40 [0.14, 1.17] ".’
Total events 4 10

Heterogeneity: Not applicable

Test for overall effect: Z = 1.67 (P = 0.09)

Total (95% Cl) 248 248 100.0% 0.63 [0.40, 0.99] -
Total events 25 40

0.1 0.2 0.5 1 2 5 10
Favours [Dexmedetomidine] Favours [Control]

Heterogeneity: Tau? = 0.00; Chi? = 2.76, df = 3 (P = 0.43); 1= 0%
Test for overall effect: Z = 1.99 (P = 0.04)
Test for subgroup differences: Chi? = 0.84, df = 1 (P = 0.36), 1= 0%

B Dexmedetomidine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Abdelaziz 2016 0 33 7 33 49.3% 0.07 [0.00, 1.12] L
Sheta 2014 0 36 13 36 50.7% 0.04 [0.00, 0.60] L
Singla 2015 0 30 0 30 Not estimable
Total (95% CI) 99 99 100.0% 0.05 [0.01, 0.36] e ——

Total events 0 20

Heterogeneity: Tau? = 0.00; Chi? = 0.09, df = 1 (P = 0.77); I = 0%

Test for overall effect: Z = 2.97 (P = 0.003) 0.001 01 1 10 1000

Favours [Dexmedetomidine] Favours [Control]

¢ Dexmedetomidine Control Mean Difference Mean Difference
Study or Subgroup Mean SD__Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.15.1 intranasal dexmedetomidine vs intranasal midazolam
Abdelaziz 2016 4439 3.432 33 45.78 3.032 33 252% -1.39[-2.95, 0.17] ]
Sheta 2014 24.5 5.1 36 245 4.6 36 23.4% 0.00 [-2.24, 2.24] T
Subtotal (95% Cl) 69 69 48.5% -0.94 [-2.22, 0.35] -

Heterogeneity: Tau? = 0.00; Chi?=0.99, df = 1 (P = 0.32); = 0%
Test for overall effect: Z=1.43 (P = 0.15)

2.15.2 intranasal dexmedetomidine vs oral midazolam
Ghali 2011 38.27 431 60 36.77 4.62 60 25.1% 1.50 [-0.10, 3.10] -
Subtotal (95% CI) 60 60 25.1% 1.50 [-0.10, 3.10] e
Heterogeneity: Not applicable

Test for overall effect: Z = 1.84 (P = 0.07)

2.15.3 intranasal dexmedetomidine vs intranasal clonidine
Mukherjee 2015 77 224 40 726 1.96 40 26.4% 4.40[3.48, 5.32] =
Subtotal (95% Cl) 40 40  26.4% 4.40 [3.48, 5.32] >
Heterogeneity: Not applicable

Test for overall effect: Z = 9.35 (P < 0.00001)

Total (95% Cl) 169 169 100.0%  1.19 [-1.73, 4.11] ’

Heterogeneity: Tau? = 8.20; Chi? = 46.27, df = 3 (P < 0.00001); I = 94% 150 ’5 6 é 1'0
Test for overall effect: Z = 0.80 (P = 0.43) Favours [Dexmedetomidine] Favours [Control]
Test for subgroup differences: Chi? = 45.28, df = 2 (P < 0.00001), I> = 95.6%

Fig. 5 The effects of intranasal dexmedetomidine premedication (A) impact on the incidence of postoperative nausea and vomiting; (B) impact
on the incidence of nasal irritation; (C) impact on the time to discharge from the postanesthesia care unit (min)
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A Dexmedetomidine Control Mean Difference Mean Difference
e IV, Random, 95% Cl
Mostafa 2013 89.1 0.7 32 902 21 32 17.5% -1.10 [-1.87,-0.33] -
Singla 2015 102.83 6.54 30 106.67 6.92 30 15.5% -3.84 [-7.25, -0.43] -
Sundaram 2011 92.53 1247 32 104 12.6 32 121% -11.47[-17.61,-5.33] -
Subtotal (95% Cl) 94 94 451% -4.54 [-9.17, 0.08] N
Heterogeneity: Tau? = 13.25; Chi? = 12.88, df = 2 (P = 0.002); I* = 84%
Test for overall effect: Z = 1.92 (P = 0.05)
2.16.2 intranasal dexmedetomidine vs oral midazolam
Ghali 2011 9233 461 60 105.56 5.97 60 16.9% -13.23[-15.14,-11.32] o=
Yuen 2008 0.5 pg.kg-1 100.1 14.1 19 1042 127 29 10.1% -4.10 [-11.95, 3.75] - 7 1
Yuen 2008 1.0 pg.kg-1 926 127 18 104.2 127 29 10.5% -11.60[-19.07,-4.13] S
Subtotal (95% Cl) 97 118 37.5% -10.64 [-15.75, -5.52] -
Heterogeneity: Tau? = 12.43; Chi? = 4.99, df = 2 (P = 0.08); I = 60%
Test for overall effect: Z = 4.08 (P < 0.0001)
2.16.3 intranasal dexmedetomidine vs intranasal ketamine
Mostafa 2013 89.1 0.7 32 927 31 32 17.4% -3.60 [-4.70, -2.50] g
Subtotal (95% Cl) 32 32 17.4% -3.60 [-4.70, -2.50] 2
Heterogeneity: Not applicable
Test for overall effect: Z = 6.41 (P < 0.00001)
Total (95% Cl) 223 244 100.0% -6.67 [-10.50, -2.85] -
Heterogeneity: Tau? = 21.58; Chi2 = 147.41, df = 6 (P < 0.00001); I2 = 96% 20 i 1’0 p 1’0 2’0
Test for overall effect: Z = 3.42 (P = 0.0006) Favours [Dexmedetomidine] Favours [Control]
Test for subgroup differences: Chi? = 7.02, df =2 (P = 0.03), I = 71.5%
B
Dexmedetomidine Control Mean Difference Mean Difference
r re Mean D Total Mean D Total Weight IV, Random, 95% Cl IV, Random, 95% CI
2.18.1 intranasal dexmedetomidine vs intranasal midazolam
Mostafa 2013 95.1 0.2 32 931 1.1 32 13.0% 2.00[1.61, 2.39] -
Singla 2015 9423 9.33 30 99.93 5.71 30 11.7% -5.70 [-9.61, -1.79] -
Sundaram 2011 83.31 9.21 32 92.67 15.53 32 101%  -9.36 [-15.62,-3.10] - =
Subtotal (95% Cl) 94 94 34.8% -3.90 [-11.13, 3.33] e
Heterogeneity: Tau? = 36.47; Chi? = 27.18, df = 2 (P < 0.00001); I> = 93%
Test for overall effect: Z = 1.06 (P = 0.29)
2.18.2 intranasal dexmedetomidine vs oral midazolam

-11.66 [-13.44, -9.88]
-0.40 [-4.46, 3.66]
-17.80 [-24.66, -10.94]

Ghali 2011 8469 3.23 60 96.35 6.27 60 12.7%
Linares Segovia 2014 103.7 9.1 52 1041 123 56  11.6%
Talon 2009 80.9 18 50 98.7 17 50 9.7%
Yuen 2008 0.5 pg.kg-1 85.27 12.21 19 92.64 15.76 29 89%
Yuen 2008 1.0 pg.kg-1 833 934 18 92.64 15.76 29 9.4%
Subtotal (95% CI) 199 224 52.3%
Heterogeneity: Tau? = 35.61; Chi? = 30.18, df = 4 (P < 0.00001); 1> = 87%

Test for overall effect: Z = 3.08 (P = 0.002)

2.18.3 intranasal dexmedetomidine vs intranasal ketamine

Mostafa 2013 95.1 0.2 32 1003 22 32 12.9%
Subtotal (95% Cl) 32 32 12.9%
Heterogeneity: Not applicable

Test for overall effect: Z = 13.32 (P < 0.00001)

Total (95% Cl) 325 350 100.0%

Heterogeneity: Tau? = 35.69; Chi? = 496.02, df = 8 (P < 0.00001); I* = 98%
Test for overall effect: Z = 3.16 (P = 0.002)
Test for subgroup differences: Chi? = 1.87, df =2 (P = 0.39), I> = 0%

-7.37 [-15.31, 0.57] e —
-9.34 [-16.52, -2.16] . —
9.15 [-14.98, -3.32] i
-5.20 [-5.97, -4.43] -
-5.20 [-5.97, -4.43] ¢
-6.81 [-11.03, -2.59] -
20 10 0 10 20

Favours [Dexmedetomidine] Favours [Control]

Fig. 6 The effects of intranasal dexmedetomidine premedication (A) impact on systolic blood pressure (mmHg); (B) impact on heart rate

(beats-min~")

rate using intranasal dexmedetomidine premedication, no one
needed treatment for hypotension and bradycardia.

Although clinicians frequently use premedication, the ideal
agent and route of administration for premedication in
children remains uncertain. The most common route for
premedication in children is oral administration, but it has low
bioavailability.”® Rectal administration often causes pain,
could lead to expulsion in young children, and might not be
appropriate for older children. An intramuscular approach is

not recommended for children because it is invasive.”* The
most effective route for premedication in children could be
transmucosal, including intranasal, sublingual, and buccal
administration, due to the high vascularization of mucosa and
its ability to bypass first-pass metabolism.”> Especially for
young children, compliance with nasal sedation is more easily
attained than oral sedation.”®

Thus, intranasal midazolam can be an effective
premedication in children. It results in rapid sedation and is
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Table 2 Sensitivity analysis of primary and secondary outcomes

Outcome Studies (n) Dexmedetomidine Control  RR or 95% P value P value for I?
Patients (n) Patients WMD CI for heterogeneity (%)
(n) effect
Satisfactory sedation Total studies QLI 14167192122 446 450 145  1.19  0.0002 < 0.001 80
at parent to
separation 1.76
Including only studies 6'"'31416:17:22 987 291 126 1.06  0.002 0.04 55
with low risk of to
bias 1.75
Satisfactory sedation Total studies 71113161921 322 326 125 098 0.08 0.001 71
at mask induction to
1.59
Including only studies 4'''*'¢!7 163 167 1.19 083 0.34 0.002 80
with low risk of to
bias 1.70
The incidence of  Total studies 6O LIRIS 168 953 256 052 024 0.1 0.009 67
emergence to
agitation 1.13
Including only studies 5'%1113:15:16 206 210 047 019  0.09 0.006 73
with low risk of to
bias 1.13
The need for rescue Total studies 510:15.16.18.22 216 215 0.58 040  0.003 0.98 0
analgesics to
0.83
Including only studies 4'%!5:16:22 169 169 0.58 039  0.008 0.95 0
with low risk of to
bias 0.87

CI = confidence interval; (n) = the number of cases; RR = risk ratio; WMD = weighted mean difference

commonly administered 30 min before induction or surgery.**
Nevertheless, the sensation of burning and nasal irritation is a
disadvantage of this method, and sneezing or coughing caused
by the nasal irritation could reduce the effects of nasal
premedication.”” In contrast to the nasal irritation often caused
by intranasal midazolam, in our meta-analysis, none of the
children given intranasal dexmedetomidine premedication
exhibited signs of nasal irritation. Moreover, considering the
poor bioavailability of orally administered dexmedetomidine,
intranasal administration is a more suitable noninvasive route
for premedication.’

Although intranasal dexmedetomidine was found to be
more effective than intranasal and oral midazolam in
achieving satisfactory sedation for separating children and
parents, it did not provide satisfactory sedation at mask
induction. As described above, sedation with
dexmedetomidine has a mechanism similar to natural
sleep, with hyperpolarization of norepinephrine receptors
in the locus coeruleus.?® Thus, dexmedetomidine leads to
sedation without excessive drowsiness, and the resulting
sedation is subject to easy and rapid arousal, like natural
sleep.® Therefore, it is not unexpected that patients
responded to external stimuli such as mask ventilation.
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29 Furthermore, rapid injection of dexmedetomidine can
have biphasic effects on blood pressure, with temporary
increases from a direct op-adrenoceptor-induced
vasoconstrictive response in the peripheral vasculature
followed by a lower arterial pressure from a decreased
sympathetic outflow.>*° This biphasic effect on blood
pressure can be attenuated by injecting dexmedetomidine
slowly.”® In our meta-analysis, children who received
intranasal dexmedetomidine as premedication showed
lower SBP and heart rate before induction. Nevertheless,
no patients in the included trials needed treatment for
bradycardia or hypotension. Moreover, small changes (a
decrease in heart rate of 6.8 beats-min~' and a decrease in
SBP of 6.7 mmHg) indicate only minor -clinical
significance as regards these decreases. Because the
hemodynamic changes after using dexmedetomidine
required no pharmacologic interventions and did not
result in any adverse events, dexmedetomidine is
considered an appropriate sedative for children.’’
Therefore, as long as it is used carefully and avoided for
patients at risk of hemodynamic instability, intranasal
dexmedetomidine is safe to give as premedication to most
children.
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Table 3 GRADE summary of findings table

Outcomes Studies Patients (1) Patients  Anticipated Anticipated absolute effects* (95% CI) Relative Quality of the
(n) (n) absolute effect evidence
effects* (95% (95% (GRADE)
CI) CI)
Dexmedetomidine Control Risk with Risk with Dexmedetomidine
Control

Satisfactory 10 352/446 (78.9%) 248/450 551 per 1,000 799 per 1,000 RR 145 @®aO
sedation at RCTs (55.1%) (656 t0 970) (1.19to MODERATE'
parent 1.76)
separation

Satisfactory 7 RCTs 209/322 (64.9%) 176/326 540 per 1,000 675 per 1,000 RR 125 @aa0O
sedation at (54.0%) (534 to 1,000) (0.99 to  MODERATE'
mask 1.99)
induction

Incidence of 6 RCTs 31/253 (12.3%)  71/256 277 per 1,000 144 per 1,000 RR 052 @200
emergency (27.7%) (67 to 313) 024 t0 LOW'?
agitation 1.13)

Requirement of 5 RCTs 34/216 (15.7%)  59/215 274 per 1,000 159 per 1,000 RR 0.58 @®eO
rescue (27.4%) (110 to 228) (0.40 to  MODERATE?
analgesics 0.83)

Incidence of 3 RCTs 0/99 (0.0%) 20/99 202 per 1,000 10 per 1,000 RR 0.05 o200
nasal (20:2%) 210 73) 001 to  LOW>?
rritation 0.36)

Systolic blood 6 RCTs 223 244 The mean systolic blood pressure in the - 200
pressure intervention group was 6.7 mmHg LOW*

lower (—10.5 to —2.9)

Heart rate 8 RCTs 325 350 The mean heart rate in the intervention - 200

group was 6.8 beats-min~ 'lower LOW*

(=11.0 to —2.6)

*The risk in the intervention group is based on the assumed risk in the comparison group and the relative effect of the intervention. CI =
confidence interval; RCTs = randomized-controlled studies; RR = risk ratio

GRADE (Grading of Recommendations Assessment, Development and Evaluation) Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is

a possibility that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of

effect

1 Downgraded by 1 level due to inconsistency
2 Downgraded by 1 level due to imprecision
3 Downgraded by 1 level due to indirectness

4 Downgraded by 2 levels due to inconsistency

The incidence of postoperative nausea and vomiting and
the need for rescue analgesics decreased significantly with
intranasal dexmedetomidine premedication compared with
other treatments. Its antiemetic properties come from the
alpha-2 adrenoreceptor agonist effect, which decreases
noradrenergic activity by binding to the alpha-2 presynaptic
inhibitory receptors in the locus coeruleus in the brain.>* In
addition, the analgesic property of dexmedetomidine that
reduced postoperative opioid requirements also helped reduce
opioid-induced nausea and vomiting.**** These facts support

the use of intranasal dexmedetomidine as premedication to
reduce postoperative nausea and vomiting.

Limitations

This meta-analysis has some limitations. First, we did not
prospectively register this review on PRISMA as it was not
a requirement for publication at the time we undertook the
review. Second, we found significant heterogeneity among
studies. Clinical heterogeneity, such as premedication dose,
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type of intervention, type of surgery, and different age
ranges were identified. Because of this clinical
heterogeneity, we used random effects models for our
meta-analysis. Furthermore, various sedation scales and
measurements precluded further synthesis of the data. Third,
we tried to synthesize the data on adverse effects; however,
we left out some adverse outcomes, e.g., laryngospasm and
shivering, due to lack of data. Lastly, we included only a
small number of patients in this study. The intervention
effects of small clinical trials with incomplete allocation
sequence generation, allocation concealment, and double
blinding are at risk of being overestimated.*> Although all
studies in this meta-analysis used a random allocation
method and objectively measured outcome data (e.g.,
hemodynamic values, postoperative rescue analgesia, and
time in the postanesthesia care unit) caution is needed when
interpreting our results. Therefore, well-controlled
randomized studies are still needed to evaluate the safety
of intranasal dexmedetomidine premedication.

In conclusion, this meta-analysis has provided evidence
that intranasal dexmedetomidine provides more
satisfactory sedation at parent separation than other
intranasal or oral premedicants. Additional advantages to
intranasal dexmedetomidine premedication include a
reduction in the incidence of postoperative nausea and
vomiting, nasal irritation, and the need for rescue
analgesics. Although lower systolic and mean blood
pressure and heart rates were found, those decreases are
considered to be of minor clinical significance.
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