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KEYWORD Abstract

Dexmedetomidine; Objective: This meta-analysis aimed to compare the efficacy and safety of dexmedetomidine
Clonidine; and clonidine as an adjuvant to local anesthetics in BPBs.

Brachial plexus block; Methods: Two investigators independently searched databases to identify all RCTs comparing
Meta-analysis the efficacy and/or safety of dexmedetomidine and clonidine as an adjuvant to local anesthetics

in BPBs. All outcomes were pooled using the inverse variance method with a random-effect
model. An I? test was used to assess heterogeneity. The source of heterogeneity was explored
through meta-regression. The quality of the evidence was assessed using the GRADE approach.

Results: Out of 123 full texts assessed, 24 studies (1448 patients) were included in the analysis.
As compared to clonidine, dexmedetomidine groups showed significantly longer sensory block
duration (MD = 173.31; 95% Cl 138.02-208.59; I = 99%; GRADE approach evidence: high); motor
block duration (MD = 158.35; 95% CI 131.55-185.16; 1> = 98%; GRADE approach evidence: high),
duration of analgesia (MD = 203.92; 95% CI 169.25-238.58; 12 = 99%; GRADE approach evidence-
high), and provided higher grade quality of block (RR = 1.97; 95% CI 1.60-2.41; 1* = 0%; GRADE
approach evidence: moderate). The block positioning technique (regression coefficient: 51.45,
p = 0.005) was observed as a significant predictor of the heterogeneity in the case of sensory
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block duration. No significant difference was observed for the risk of hypotension (RR = 2.59; 95%

C10.63-10.66; 1> = %).

Conclusion: Moderate to high-quality evidence suggests dexmedetomidine is a more efficacious
adjuvant to local anesthetic in BPBs than clonidine.

© 2022 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).

Introduction

Brachial Plexus Blocks (BPBs) are a type of regional
nerve block used to provide anesthesia for conducting
surgery on upper limbs and to extend analgesia in the
postoperative period." Lignocaine and bupivacaine are
the commonly used local anesthetics in BPBs. The adju-
vant medications are added with the local anesthetic to
enhance the quality and efficacy of regional techniques.
They work synergistically to quicken the onset, increase
the duration of analgesia, improve the quality of analge-
sia, and limit potential medication-related adverse
events. The novel adjuncts used in practice are opioids
(morphine, tramadol, fentanyl, sufentanil, and alfenta-
nil), epinephrine, bicarbonate, neostigmine, and alpha-2
agonists.” Clonidine and dexmedetomidine are the
alpha-2 adrenergic receptor agonists that have been the
focus of interest because of their sedative, analgesic,
perioperative sympatholytic, and cardiovascular stabiliz-
ing effects with reduced anesthetic requirements.>*
These pharmacologic properties have been employed
clinically to achieve the desired effects in regional
anesthesia.>"®

Earlier meta-analyses mainly assessed the adjuvant
effect of dexmedetomidine as compared to local anes-
thetic alone in various peripheral nerve block proce-
dures.”"® Limited information is available for the
comparative effect of dexmedetomidine and clonidine.
An earlier meta-analysis of 14 Randomized Controlled Tri-
als (RCTs) compared the adjuvant effect of dexmedeto-
midine with clonidine in supraclavicular nerve block. The
authors explored the source of heterogeneity for the sen-
sory block duration outcome using block localization
techniques and doses of dexmedetomidine and clonidine.
However, they could not find heterogeneity modifiers due
to the small sample size. The authors did not explore the
type of local anesthetic as a source of heterogeneity.'
Subsequently, no large scale RCTs were published com-
paring dexmedetomidine with clonidine in BPBs. In this
updated meta-analysis, we compared the efficacy and
safety of dexmedetomidine with clonidine as an adjuvant
to local anesthetic in BPB, explored the source of hetero-
geneity through meta-regression, and assessed the qual-
ity of evidence for sensory, motor, and analgesic
outcomes.

Methods
The meta-analysis was registered on The International Pro-

spective Register of Systematic Reviews (PROSPERO) -
CRD42021249436.
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Study identification

Two investigators independently systematically searched the
databases: the Cochrane Library, PubMed, PubMed Central,
Scopus, LILACS, Google Scholar, Trial registries (clinicaltrial.
gov), bibliographies of relevant reviews and systematic
reviews. The search terms were: (clonidine and dexmedeto-
midine) AND (nerve block OR plexus Block OR upper limb
block OR lower limb block OR block)) AND (local anesthesia
OR bupivacaine OR lignocaine OR lidocaine OR ropivacaine.
The last search was run on September 22, 2021. There were
no language and time restrictions to include the published
articles. Titles, abstracts, and full articles (if required) were
assessed for deciding the eligibility of retrieved articles. Any
disagreements were resolved by discussion and consensus
among the authors.

Selection criteria of studies

All RCTs (open-labelled or blinded) comparing the efficacy
and/or safety of dexmedetomidine and clonidine as an adju-
vant to local anesthetic in BPBs were included.

The following studies were excluded: studies administer-
ing clonidine and dexmedetomidine through neuraxial and
other routes (e.g., intravenous administration); studies
using autonomic nerve blocks and interfacial plane blocks;
observational and non-interventional studies, case series,
case reports, review articles; single-arm studies; duplicate
studies, retracted articles, studies published in predatory
journals.

Participants/population

The adult population of more than 18 years of age undergo-
ing upper limb surgery under nerve block and patients
undergoing any BPB techniques (e.g., supraclavicular bra-
chial plexus block) regardless of administration techniques
were included.

Exclusion criteria

Patients undergoing BPBs along with general anesthesia; and
the pediatric population were excluded.

Types of interventions and control

Dexmedetomidine and clonidine as an adjuvant to local

anesthetic in BPB regardless of dosage, volume, or type of
local anesthetic.
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Risk of bias assessment of included studies

Two investigators assessed the methodological quality of the
included RCTs as per revised Cochrane “risk of bias assess-
ment tool for the randomized controlled clinical trials (ROB-
11)”."5 Each study was assessed for the possibility of risk of
bias in the following five domains: process of randomization,
deviations from the intended interventions, missing out-
come data, outcome measurement, and selection of the
reported results. Each domain was categorized into “low”,
“high” or having “some concerns” in the risk of bias assess-
ment."> Any disagreements were resolved by discussion and
consensus among the authors.

Data extraction

The following data were extracted in a Microsoft Excel
sheet, 2016: first author, publication year, study design,
number of patients in each group, type of surgery, type of
local anesthetic, volume and concentration of local anes-
thetic, method of block localization, analgesic regimen in
the perioperative period, baseline data of study population
in treatment arms (age, gender, American Society of Anes-
thesiologists [ASA] physical status, dose of clonidine and
dexmedetomidine), safety (adverse events) data and inten-
tion to treat analysis. The data were cross-checked to
ensure the accuracy of extraction.

Efficacy outcomes

The primary efficacy outcomes were duration of sensory
block, motor block and analgesia. The secondary efficacy
outcomes were onset of sensory and motor block, sensory
block complete, motor block complete, quality of block, res-
cue analgesic requirement, and sedation score. The included
studies defined quality of block using the numeric scale by
Memis et al., 2004: Grade IV 4 (excellent) — patients having
no complaint; Grade 3 (good) — minor complaint that did
not require supplemental analgesics; Grade 2 (moderate) —
complaint that required supplemental analgesics; and Grade
1 (unsuccessful) — patient required general anaesthesia. '®

Safety outcome

The safety outcomes were the number of adverse events
between the clonidine and dexmedetomidine groups at the
end of the study period. The analyzed adverse events were
hypotension, bradycardia, and nausea.

Data synthesis

Outcomes were both continuous and dichotomous variables.
The onset of sensory and motor block, duration of sensory
and motor block, sensory block complete, motor block com-
plete, and duration of analgesia were summarized as a mean
difference (95% Cl) of minutes between dexmedetomidine
and clonidine treated patients. Sedation scores were sum-
marized as a Risk Difference (RD) with 95% Cl. Rescue anal-
gesia requirement was analyzed using standardized mean
difference (95% Cl). Quality of block and adverse events
were summarized as Risk Ratio (RR) with 95% Cl. All out-
comes were pooled using the inverse variance method. The
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random model (DerSimonian and Laird method) was used to
estimate the meta-analytic summary. In anticipation of sub-
stantial heterogeneity, the random effect model was pre-
ferred over the fixed effect model. The heterogeneity was
assessed using the I test. The heterogeneity was considered
as 25% — low; 50% — moderate; and 75% — high. The publica-
tion bias was assessed using asymmetry in funnel plot of the
primary efficacy outcomes and its standard error using
Egger’s regression asymmetry test.

The sensitivity analyses of primary efficacy outcomes
were performed based on the risk of bias assessment as per
ROB-II tool, type of blinding, type of local anesthetic, and
surgery. In the case of risk of bias assessment, the meta-ana-
lytic summary was estimated by excluding studies showing
“some concern” or “high” risk of bias. The open labelled
studies were excluded in the case of sensitivity analysis
based on the type of blinding. The studies using lidocaine
were excluded in the sensitivity analysis based on the type
of local anesthetic. The studies including emergency surger-
ies were excluded in case of sensitivity analysis based on the
type of surgery.

The following study characteristics were explored
through meta-regression to identify the possible source of
heterogeneity: local anesthetics (bupivacaine, levobupiva-
caine and ropivacaine), block localization techniques (nerve
stimulator, paresthesia, and ultrasonography guided techni-
ques), and dose ratio of dexmedetomidine and clonidine (<
1and 1). The studies that compared same doses of dexmede-
tomidine and clonidine were assigned dose ratio of one (e.
g., 1 ug.kg~" dexmedetomidine and 1 nug.kg™" of clonidine),
while studies who compared lower doses of dexmedetomi-
dine with higher doses of clonidine were assigned dose ratio
of less than one (e.g., 1 ug.kg~' dexmedetomidine and 2
ug.kg™" of clonidine). The univariable meta-regression was
conducted to assess the influence of study characteristics on
the primary efficacy outcomes. The study variables with a
minimum of 4 studies were selected as a moderator for a
univariate meta-regression.'” The study variables showing a
significance level of p < 0.10 were further explored through
multivariable meta-regression.'” The study variable showing
p-value < 0.05 was considered a statistically significant pre-
dictor of heterogeneity in the meta-regression model.

The Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) approach was used to assess
the quality of the evidence for all efficacy and outcomes.
The following parameters were used: study limitations,
inconsistency, indirectness of evidence, imprecision, and
publication bias.'® GRADE summary of findings table for all
outcomes were prepared using GRADEpro software. "’

The meta-analysis was performed through “Review man-
ager software version 5.3” and meta-regression was per-
formed using JASP software 0.14.1.0.

Results

Study characteristics

A total of 8248 references were retrieved from the literature
search and 123 full-text articles were assessed as per selec-
tion criteria. A total of 24 RCTs were included in the analysis
(Fig. 1).2°** Among 24 included studies, 21 were double-
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blind and 2 were open-label. One study did not specify the
type of blinding.? The general characteristics of all included
studies are presented in Table 1. All studies used supracla-
vicular brachial plexus block. All studies except one had
enrolled elective surgery patients. Singh et al.*® included
hemodynamically stable patients undergoing emergency sur-
geries. The included studies used bupivacaine (11), ropiva-
caine (09), levobupivacaine (3), and bupivacaine and
lignocaine with adrenaline (1). The localization techniques
used were nerve stimulator (14), paresthesia (7), and ultra-
sonography-guided technique (2). The perioperative analge-
sic regimen is mentioned in Table 1. The demographic
profile and dosage of dexmedetomidine and clonidine
treated patients among included studies are presented in
Supplementary data file (Supplementary Table 1). Twenty
studies compared similar doses of dexmedetomidine and clo-
nidine (1 ug.kg™" — 16 studies; 50 ug — 2 studies; 2 ug.kg™"
— 1 study; and 0.5 ug.kg™' — 1 study). Four studies used
lower doses of dexmedetomidine than clonidine (100 g ver-
sus 150 g — 3 studies; and 1 ug.kg™" versus 2 pug.kg™" — 1
study). All included studies enrolled patients having Ameri-
can Society of Anesthesiologists (ASA) physical status | and
Il.

Risk of bias in included studies

The risk of bias assessment in individual RCTs is presented in
Supplementary data file (Supplementary Fig. 1). A total of

References identified through
database searching
(n = 8248)

Identification

(n=6525)

References after removing duplicates

11 studies were considered as having a “low” risk of bias and
13 were considered as having “some concerns”.

Duration of sensory block

A total of twenty-one studies contributed to the duration of
sensory block data analyses (Fig. 2). Patients treated with
dexmedetomidine showed a significantly longer duration of
the sensory block than those treated with clonidine
(MD = 173.31; 95% CI 138.02-208.59; I = 99%). The GRADE
approach suggested the high quality of evidence for this out-
come (Table 2). No significant asymmetry in the funnel plot
was observed (Egger’s regression asymmetry test: Z = 1.509,
p = 0.131). Sensitivity analysis did not affect this outcome
(Supplementary Table 2). Only block localization technique
was the significant predictor of the heterogeneity in the
case of sensory block duration (Supplementary Table 3).

Duration of motor block

A total of 23 studies contributed to the duration of motor
block data analyses (Fig. 3). Patients treated with dexmede-
tomidine showed significantly longer duration of the motor
block than those treated with clonidine (MD = 158.35; 95% Cl
131.55-185.16; 1> = 98%; GRADE approach evidence: high).
No significant asymmetry in the funnel plot was observed
(Egger’s regression asymmetry test: Z = 1.123, p = 0.261).
Sensitivity analysis did not affect this outcome

Screening

Full-text articles assessed
for eligibility
m=i123)

=
=
=
=
=
=
=
&
o=
=
=

Studies included in
qualitative synthesis
(n=24)

Studies included in

quantitative synthesis
(meta-analysis)
(n=24)

Included

Figure 1
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.
References excluded
(mi=4535)

Full-text articles excluded, with reasons
(n=99)
- Non-comparative: 48
- No safety-efficacy data: 18
- Observational/ Non-Randomised study: 13
- Review article: 09
- Articles from predatory journals: 08
- Retracted articles: 02
- Primary outcomes presented as percentage: 01

Prisma flow diagram showing the study selection process.
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(Continued)

Table 1

(Supplementary Table 2). No factors significantly predicted
the heterogeneity in the case of motor block duration (Sup-
plementary Table 3).

SBO, MBO, SBD,

SBO, MBO, SBD,
MBD, DA, S5
SBO, MBO, SBD,
MBD, DA, QB
SBO, MBO, SBD,
MBD

MBD, DA, QB

Duration of analgesia

A total of 22 studies contributed to the duration of analgesia
data analyses (Fig. 4). Patients treated with dexmedetomi-
dine showed significantly longer duration of analgesia than
those treated with clonidine (MD = 203.92; 95% Cl 169.25-
238.58; I = 99%; GRADE approach evidence: high). No signifi-
cant asymmetry in the funnel plot was observed (Egger’s
regression asymmetry test: Z = 1.598, p = 0.110). Sensitivity
analysis did not affect this outcome (Supplementary Table
2). No factors significantly predicted the heterogeneity in
the case of analgesia duration (Supplementary Table 3).

ND
Diclofenec
1.5mg.kg™!
im

ND
Diclofenec
75 mgim

1

fentanyl 1 .

IV midazolam
0.02 mg.kg '+

ND
kg
ND
ND

omeprazole
20 mg p.o. at
Midazolam

bedtime
2mgiv

Onset of sensory block

A total of 23 studies contributed to the onset of sensory
block data analyses (Supplementary Fig. 2). Patients treated
with dexmedetomidine showed significantly earlier onset of
the sensory block than those treated with clonidine (MD = -
1.58; 95% Cl -2.18--0.99]; I* = 97%). The GRADE approach
suggested moderate quality of evidence (Supplementary
Table 4). An 17 of 97% suggested a high degree of between-
trial heterogeneity.

Ramsay Sedation

Score
Ramsay Sedation

Score
Chernik Sedation

Mentioned
Score
ND

Not
NRS
VAS

/AS

Onset of motor block

A total of 23 studies contributed to the onset of motor block
data analyses (Supplementary Fig. 3). Patients treated with
dexmedetomidine showed significantly earlier onset of
motor block than those treated with clonidine (MD = -1.46;
95% Cl -2.38--0.54; 1> = 98%; GRADE approach evidence:
low).

Modified Bromage

Modified Bromage
Modified Bromage
Scale

Modified Lovett
Rating Scale.

Scale

3-point pin
prick scale
3-point pin
prick scale
3-point pin
prick scale
3-point pin
prick scale

Sensory block complete

A total of three studies contributed to sensory block com-
plete data analyses (Supplementary Fig. 4). Patients treated
with dexmedetomidine showed significantly earlier onset of
complete sensory blockade than those treated with cloni-
dine (MD = -3.20; 95% ClI -4.01--2.39]; 1> = 51%). The GRADE
approach suggested low quality of evidence (Supplementary
Table 4).

SCBP/ USG
SCBP/ Nerve
Stimulator
SCBP/ Nerve
Stimulator
SCBP/ Nerve
Stimulator

0.25% Bupivacaine

35mL
0.50% Levobupiva-

0.38% Bupivacain
caine 30 mL
0.25% Bupivacaine
39mL

25mL

Motor block complete

A total of two studies contributed to motor block complete
data analyses (Supplementary Fig. 5). Patients treated with
dexmedetomidine showed significantly earlier onset of com-
plete motor blockade than those treated with clonidine
(MD = -2.75; 95% Cl -4.95--0.54; 1* = 89%; GRADE approach
evidence: very low).

Upper limb surgery
Upper limb ortho-
pedic surgery
Upper limb surgery
Upper limb ortho-
pedic surgery

60/ RCT-Double

60/ RCT-Double
blind

60/ RCT-Double
blind

60/ RCT-Double
blind

blind

Sedation score

A total of two studies contributed to sedation score data
analyses (Supplementary Fig. 6). We found no difference in
sedation score in patients treated with dexmedetomidine
than clonidine.

@ Emergency hemodynamically stable patients were also included.
RCT, Randomized Controlled Trial; SCBP, Supraclavicular Brachial Plexus; ND, Not Defined; p.o., per orally; iv, intravenous; im, intramuscular; SBO, Sensory Block Onset; MBO, Motor Block

Onset; SBD, Sensory Block Duration; MBD; Motor Block Duration; DA, Duration of Analgesia; SS, Sensory Block; QB, Quality of Block; CSB, Complete Sensory Block; CMB, Complete Motor Block;

AC, Analgesic Consumption; VAS, Visual Analogue Score; NRS, Numerical Rating Scale.

Tripathi®®

Spurthi®®
Swami*!
Tandon
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Dexmedetomidine Clonidine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bafna 2015 844 405 40 675 268 40 49% 169.00[153.95, 184.05] %
Channabasappa 2016 413.97 87.31 30 227 48.36 30 4.7% 186.97 [151.25, 222.69] -
Harshvardhana 2014 3995 617 25 2128 248 25 4.8% 186.60[160.53, 212.67] -
Jinjil 2015 690 874 30 336.7 335 30 4.7% 353.30[319.81, 386.79] i
Kakad 2015 47059 348 34 34059 355 34 4.8% 130.00[113.29, 146.71) x
Kalyanam 2015 386.93 12.55 30 33143 6.69 30 4.9% 54.50 [49.41, 59.59]
Kanvee 2015 540 56.12 25 3468 7454 25 4.7% 193.20[156.63, 229.77] Ei
Karthik 2015 517.08 15.09 25 396.43 13.68 25 4.9% 120.65[112.67, 128.63)
Kirubhar 2016 537.8 3267 30 3191 32.74 30 4.8% 218.70([202.15, 235.25] =
Munshi 2015 406.7 61.45 30 235.9 28.84 30 4.8% 170.80 [146.51, 195.09] -
Narolia 2017 375 53.69 30 322 58.21 30 4.8% 53.00 [24.66, 81.34] G
Nazir 2019 7284 3412 25 561.6 33.13 25 4.8% 166.80[148.16, 185.44] ==
Palai 2018 668.07 43.22 30 33593 33.22 30 4.8% 332.14[312.63, 351.65) o
Rao 2014 400.15 85.13 30 227 48.36 30 4.7% 173.15[138.12, 208.18] i
Reddy 2020 445,07 67.79 30 23417 24.11 30 4.8% 210.90[185.15, 236.65]
Sebastian 2015 647.67 49.86 30 4635 40.33 30 4.8% 184.17[161.22,207.12)
Sharma 2019 395.17 63.57 30 290.17 47.82 30 438% 105.00 [76.53, 133.47] Ea
Spurthi 2018 798 114 30 582 96 30 4.4% 216.00[162.67, 269.33] =
Swami 2012 413.97 87.31 30 227 48.36 30 4.7% 186.97 [151.25, 222.69] e
Tandon 2016 930.66 48.02 30 880.16 55.48 30 48% 50.50 [24.24, 76.76] b
Tripathi 2016 502.66 43.78 30 316.67 45.21 30 4.8% 185.99 [163.47, 208.51)
Total (95% CI) 624 624 100.0% 173.31[138.02, 208.59] L 2
Heterogeneity: Tau? = 6612.25; Chi? = 1739.03, df = 20 (P < 0.00001); I2 = 99% _550 _2550 ) zéo 550

Test for overall effect: Z = 9.63 (P < 0.00001)

Favours [Dexmedetomidine] Favours [Clonidine]

Figure 2 Meta-analytic summary of the sensory block duration through a random effect model.

Rescue analgesic requirement

Two studies contributed to rescue analgesic requirement
data analyses (Supplementary Fig. 7). Patients treated with
dexmedetomidine showed significantly less rescue analgesic
requirement than those treated with clonidine (SMD = -1.40;
95% Cl -2.44--0.35; I? = 86%).

Quality of block

A total of five studies contributed to the quality of block
data analyses (Supplementary Fig. 8). Patients treated with
dexmedetomidine showed significantly higher-Grade IV
quality of block than those treated with clonidine (1.97 [95%
Cl 1.60-2.41]; 12 = 0%). An I? of 0% suggested a low degree of
between-trial heterogeneity. The GRADE approach sug-
gested moderate quality of evidence (Supplementary Table
4)

Adverse events

A total of two studies contributed to adverse event data
analyses. The meta-analysis was conducted only for hypo-
tension (Supplementary Fig. 9). No significant difference
v%/as observed for hypotension (2.59 [95% CI 0.63-10.66];
I =0%).

Discussion

This meta-analysis confirms the clinical superiority of dex-
medetomidine over clonidine as an adjunct to local anes-
thetics for BPBs. The GRADE approach analysis suggested
high quality of evidence for the better effect of dexmedeto-
midine over clonidine on the duration of sensory block,
motor block, and analgesia. A similar trend was observed in
the sensitivity analysis. The findings also suggest no signifi-
cant differences in the safety profile between two alpha 2
adrenoreceptor agonists.
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Our findings suggest that dexmedetomidine prolongs the
duration of sensory (~3 h) and motor block (~2h30) signifi-
cantly as compared to clonidine. The use of dexmedetomi-
dine is also associated with the early achievement of onset
of sensory and motor block as well as complete block com-
pared to clonidine. However, the time difference may not
be clinically significant for the onset and compete block
parameters. The quality of block during the intraoperative
period was found to be better with dexmedetomidine than
clonidine. In an earlier meta-analysis by El-Boghdadly et al.,
dexmedetomidine showed better sensory and motor block
characteristics than clonidine as an adjunct to local anes-
thetic in a supraclavicular block. El-Boghdadly et al. could
not find the significant predictors of heterogeneity in case of
sensory block duration. This may be due to inclusion of only
one study that used ultrasound to locate the supraclavicular
block.’ We observed the block localization technique as a
significant predictor of heterogeneity in the case of sensory
block duration. Block localization techniques are ultra-
sound-guided, nerve stimulator-guided, or paresthesia tech-
niques. The nerve stimulator and paresthesia are the blind
needle placement techniques for PNBs. This increases risk of
too far or too close dispersion of local anesthetics leading to
block failure and nerve injury, respectively.** Use of more
specific techniques such as ultrasound may result in a better
local anesthetic allocation and influence the duration of sen-
sory block. Ultrasound allows anesthesiologists to visualize
the needle, nerve, and spread of local anesthetic agents.*
Ultrasound facilitates detection of anatomical variations in
the architecture of brachial plexus.“® This minimizes proce-
dure-related pain and complications by reducing multiple
trial-and-error needle attempts.*’ In an earlier meta-analy-
sis by Zhang et al., dexmedetomidine showed superior find-
ings for sensory block outcomes and trend to faster onset
and longer duration for motor block outcomes as compared
to clonidine in the case of intrathecal anaesthesia.“® Voro-
beichik et al. conducted a meta-analysis of 32 RCTs compar-
ing the adjuvant effect of dexmedetomidine to local
anesthetic alone in PNBs. The authors observed the superior
effect of dexmedetomidine for motor and sensory blockade
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GRADE approach evidence of primary efficacy outcomes.

Table 2

Sensory block duration

21

CODD

High

MD 173.31 Minutes
higher (138.02

624

Strong association 624

Not serious

Not serious

Serious®

Not serious

Random-

ized trials

higher to 208.59

higher)

Motor block duration

23

COOD

Not serious Strong association 684 684 MD 158.35 Minutes
higher (131.55 High

Not serious

Serious®

Not serious

Random-

ized trials

higher to 185.16

higher)

Duration of analgesia

22

CODD

High

MD 203.92 Minutes
higher (169.25

690

Strong association 690

Not serious

Not serious

Serious®

Not serious

Random-

ized trials

higher to 238.58

higher)

2 Heterogeneity (17 = 99%).

b Heterogeneity (I?

= 98%).

¢ Heterogeneity (17 = 99%).
Cl, Confidence Interval; MD, Mean Difference.
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as well as analgesic outcomes.’ Abdallah et al. observed
superiority of dexmedetomidine as an adjunct to local anes-
thetic over the local anesthetic alone group for the pro-
longation of motor block duration in case of brachial plexus
block. The authors did not observe expedition of the onset
of sensory and motor block effects in case of brachial plexus
block. The outcome was based on 4 RCTs with a total sample
size of 125.” A small sample size could have missed the sig-
nificant difference.

Dexmedetomidine prolongs the duration of analgesia (~3
h) and reduces the requirement of rescue analgesics in com-
parison to clonidine. This is in line with the earlier meta-
analysis suggesting a longer duration of the analgesic effect
of dexmedetomidine in peripheral nerve block or intrathecal
anesthesia as compared to clonidine’*“® or local anesthetic
alone.” "

Our findings suggest no significant difference in the seda-
tion scores and risk of hypotension between dexmedetomi-
dine and clonidine. We could not evaluate the risk of
bradycardia as only one trial provided the outcome. In an
earlier meta-analysis, El-Boghdadly et al. suggested a signif-
icantly higher risk of perioperative sedation and bradycardia
in patients who received dexmedetomidine than those who
received clonidine.’ Zhang et al. did not observe a differ-
ence in the rate of adverse events among patients treated
with dexmedetomidine and clonidine.”” Abdallah et al.
observed a higher incidence of bradycardia in patients who
received dexmedetomidine for brachial plexus block but
found no difference with intrathecal administration as com-
pared to patients who received local anesthetic alone.”* In
a systematic review, Kirksey et al. observed that both cloni-
dine and dexmedetomidine can cause bradycardia and hypo-
tension in higher doses. They should be used cautiously.
However, the authors did not statistically pool the results to
derive a meta-analytic summary.>® All these meta-analyses
had only a few trials in the safety analysis. Our findings
should not be considered confirmatory for absence of risk of
hypotension due to the wide confidence interval and based
on inclusion of only two studies with a total sample of 160
patients.

Our meta-analysis has several limitations. We acknowl-
edge that some of the published literature could have been
missed due to lack of literature search on EMBASE and
CINAHL databases. There was no restriction on the type of
blinding for the RCTs. Two open-labeled studies and one
study with unspecified nature of blinding were included in
our meta-analysis. However, sensitivity analysis on the
exclusion of these trials did not affect the primary out-
comes. A total (of) 13 studies were considered to have
“some concerns” on the risk of bias assessment for the mea-
surement of the outcome. However, sensitivity analysis did
not suggest any difference in the primary outcomes. Our
findings on efficacy outcomes should be interpreted cau-
tiously due to the presence of high statistical heterogeneity.
This could be due to methodological variability among
included studies. The studies differed in terms of type of
surgeries (upper limb and forearm surgeries), doses of dex-
medetomidine and clonidine (absolute [50—150 ug] and
body weight [0.5-2 1.g.kg~"] basis), local anesthetics (types,
volumes and concentration), block localization techniques
(paresthesia, nerve stimulator and ultrasound), scales used
to measure sensory block, motor block and analgesia.
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Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Dexmedetomidine Clonidine
Study or Subgroup Mean SD__Total Mean SD_Total Weight
Bafna 2015 7692 427 40 6262 334 40 4.5%
Channabasappa 2016 47224 20.06 30 29267 59.13 30 4.2%
Harshvardhana 2014 363.11 54.2 25 189.65 14.2 25 4.4%
Jinjil 2015 503.1 404 30 351 288 30 45%
Kakad 2015 41588 308 34 31265 308 34 4.5%
Kalyanam 2015 33593 12.55 30 27143 6869 30 4.5%
Kanvee 2015 586.8 55.51 25 3864 67.82 25 4.2%
Karthik 2015 4156 19.22 25 2993 19.21 25 45%
Kataria 2017 1,069.86 46.5 30 847.86 48.36 30 4.4%
Kirubhar 2016 5378 3267 30 3191 3274 30  45%
Munshi 2015 497 56.48 30 2996 41.71 30 4.4%
Narolia 2017 3325 5784 30 285 563 30 4.3%
Nazir 2019 706 255 25 4888 292 25 45%
Palai 2018 50803 33.07 30 330.27 44.34 30 4.4%
Rao 2014 470 86.6 30 29267 59.13 30 4.2%
Reddy 2020 503.1 75.67 30 2963 2578 30 4.3%
Sebastian 2015 600.83 46.72 30 424.33 4466 30 4.4%
Sharma 2019 472 84.55 30 330.67 37.55 30 4.2%
Singh 2019 559.7 18.69 30 408.86 4263 30 4.5%
Spurthi 2018 726 120 30 546 102 30 3.8%
Swami 2012 47224 90.06 30 29267 59.13 30 4.2%
Tandon 2016 81183 52.08 30 771.83 54.19 30 43%
Tripathi 2016 55767 38.83 30 37266 4448 30 4.4%
Total (95% CI) 684 684 100.0%

Heterogeneity: Tau? = 4115.89; Chi? = 1155.20, df = 22 (P < 0.00001); 1> = 98%
Test for overall effect: Z = 11.58 (P < 0.00001)

Figure 3
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Meta-analytic summary of the motor block duration through a random effect model.

500

However, these study variabilities are likely to affect degree
of benefits (small versus large effect) rather than direction
of benefits (benefit versus harm). All included studies used
supraclavicular block techniques, and most were conducted
in elective settings. This limits the generalizability of our
findings to other techniques and setup.

In conclusion, dexmedetomidine quickens the onset
and prolongs the duration of sensory and motor block,
increases the duration of analgesia, and provides higher
grade quality of block in comparison to clonidine. There
was no significant difference in risk of adverse events
between dexmedetomidine and clonidine. Block localiza-
tion techniques are the important study characteristics
affecting sensory block duration outcomes. Use of ultra-
sound may result in a better local anesthetic allocation

in brachial plexus blocks and influence the duration of
sensory blocks.
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Mean Difference
IV, Random, 95% CI

Dexmedetomidine Clonidine
Study or Subgroup Mean SD Total Mean SD_Total Weight
Bafna 2015 1.014.2 68 40 7132 302 40 456%
Channabasappa 2016 456.21 97.99 30 289.67 625 30 4.4%
Harshvardhana 2014 41432 142 25 22788 249 25 4.7%
Jinjil 2015 7213 883 30 534 30.7 30 45%
Kalyanam 2015 497.06 10.9 30 40706 109 30 4.7%
Kanvee 2015 559 554 25 372 70.86 25 45%
Karthik 2015 616.74 2098 25 507.81 2458 25 4.7%
Kataria 2017 1,163.8 588 30 9762 48.6 30 456%
Kirubhar 2016 666.27 36.54 30 37523 326 30 48%
Munshi 2015 499 595 30 2833 4041 30 456%
Narolia 2017 412.16 50.06 30 357.16 55.85 30 4.6%
Nazir 2018 803.2 42 25 6232 3185 25 4.6%
Palai 2018 715.07 42.29 30 5216 46.04 30 48%
Rao 2014 7324 951 30 289.67 60.01 30 4.4%
Reddy 2020 477.27 70.11 30 28543 26.88 30 46%
Sebastian 2015 720.83 44.16 30 510.83 42.31 30 46%
Sharma 2019 460.5 81.05 30 274.33 37.94 30 45%
Singh 2019 701.5 35 30 4727 2867 30 4.6%
Sinha 2017 894.75 63.3 40 606.75 2217 40 4.6%
Spurthi 2018 900 132 30 630 102 30 41%
Swami 2012 456.21 97.99 30 289.67 625 30 4.4%
Tripathi 2016 525.33 4289 30 34933 4291 30 4.6%
Total (95% CI) 660 660 100.0%

Heterogeneity: Tau? = 6668.43; Chi2 = 1584.93, df = 21 (P < 0.00001); I2 = 99%
Test for overall effect: Z = 11.53 (P < 0.00001)
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Figure 4  Meta-analytic summary of the duration of analgesia through a random effect model.
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