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Abstract

Background: Clonidine is an o-adrenoreceptor agonist that reduces sympathetic outflow and releases certain neurotransmitters
by acting on receptors in the brain and peripheral tissues. The aim of this systematic review and meta-analysis is about the
effectiveness and safety of clonidine for controlling blood loss, hemodynamic stability and surgical field quality comparing with
tranxemic acid, placebo and dexmedetomidine. The randomized controlled trials that determine the effect of clonidine on blood
loss, hemodynamic stability, and surgical field quality in adult patients undergoing oral and maxillofacial surgery were included.
The articles included in this systematic review were searched through the electronic databases PubMed, Cochrane Library, and
Google Scholar from July to September 17, 2025. The primary outcomes were controlling blood loss, hemodynamic stability,
and surgical field quality. Secondary outcomes were duration of surgery and adverse events. The risk of bias was assessed by the
Cochrane Collaboration tool (ROB2). Subgroup and sensitivity analysis was conducted to investigate the study of high risk of
bias. Mean difference and relative risk with a 95% confidence interval were used for analysis. There were 15 articles included
in the review after screening 615, with a total population of 1143. Clonidine was less blood loss than tranxemic acid (MD=40.17,
95% CI: 4.95- 75.38; p=0.03), more blood loss control than with placebo (MD=-75.15, 95% CI: -96.04-54.25; p <0.00001), and
less blood loss control than with dexmedetomidine (MD=7.65, 95% CI: 1.19-14.11; p=0.02). Clonidine maintained mean arterial
blood pressure than placebo (MD = -3.87, 95% CI: -6.01--1.72; p = 0.0004). Clonidine is maintained MAP in normal range than
placebo when administered Pre-induction (MD=-1.88,95% CI: -3.7--0.07; p=0.04) compared with post induction (MD = -
8.16.95% CI: -13.7--2.62; p=0.004). Clonidine has less poor and fair surgical field quality than placebo (RR=0.1, 95% CI: 0.02-
0.42, p=0.002; RR=0.82, 95% CI: 0.67-1, p=0.05) respectively. Clonidine decreases blood loss more than placebo. Clonidine is
less likely inferior to dexmedetomidine to reducing blood loss for oral and maxillofacial surgery. Clonidine maintains mean
arterial blood pressure in the normal range than placebo when administered pre-induction than after induction. Clonidine
maintains MAP before induction, and it is effective pre-induction as well as post-induction to maintain a mean heart rate
comparable with dexmedetomidine. Clonidine is shortening the duration of surgery comparably with tranxemic acid and
dexmedetomidine but more than placebo.
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1. Introduction

Maxillofacial procedures lead to excessive blood loss, up to
11%, during fracture due to the rich vasculature in oral and
face surgery. In addition to that surgical intervention, the time
of surgery, anesthesia technique, and methods of hemostasis
may enhance surgical blood loss. Controlling blood loss im-
proves the hemodynamics of patients, reduces the blood trans-
fusion requirement and its complications, and improves tem-
perature regulation and coagulation disorders [1] Furthermore,
it creates a blood-free surgical area, better visibility, and
shorter operation time [2].

Surgical, Anaesthetic and haemostatic are strategies used
for controlling blood loss. Permissive hypotension, neuraxial
anesthesia, and adequate ventilation are anaesthetic methods
for reducing bleeding. Purposefully reducing blood pressure
creates a desirable clean surgical area [3]. Anaesthesiologists
have recommended a variety of medications to induce hypo-
tension, such as remifentanil, propanol, and volatiles. To en-
hance the hypotensive effect of first-line medications, periph-
erally acting vasodilators such as labetalol and nitroglycerine
have been employed [4].

Besides to peripherally vasodilators, central acting adreno-
receptor agonists are used for permissive hypotension and
controlled blood loss today. From those medication, clonidine
is an a-adrenoreceptor agonist that reduces sympathetic out-
flow and releases certain neurotransmitters by acting on re-
ceptors in the brain and peripheral tissues. It is used in thera-
peutic settings for more than 50 years, mostly as an antihyper-
tensive agent [5].

Despite its extensive history, clonidine was first used epi-
durally in human anesthesia in 1984. Among its significant
pharmacological properties for anesthesia practice are hypno-
sis, analgesia, a decrease in the demand for opioids, and an
anti-sympathetic reaction to surgical trauma [6].

2. Objective

The aim of this systematic review and meta-analysis is to
explore the effectiveness and safety of clonidine for control-
ling blood loss, hemodynamic stability, and surgical field
quality among adult patients undergoing oral and maxillofa-
cial surgery. The primary reason for comparing tranxemic acid
and clonidine is that the former is an antifibrolytic that in-
creases the risk of thrombosis and other complications, as well
as its costs; therefore, it is crucial to reduce these risks [7-9].
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3. Methods and Materials

3.1. Study Selection and Eligibility Criteria

The appraised references were depending on inclusion and
exclusion criteria. The included studies were-

All randomized controlled trials involving adult patients
undergoing oral and maxillofacial surgery undergoing general
anesthesia, randomized controlled trials with full text men-
tioned the clonidine uses in intraoperative bleeding, hemody-
namic stability, and surgical field quality, Control group with
tranxemic acid, placebo and dexmedetomidine.

Exclusion criteria

An article that is not related to the clonidine effect on in-
traoperative bleeding, which has no full text, and lack of au-
thorship, study design (Cohort, case control cross-sectional
study, and retrospective study), animal study.

The review was registered to PROSPER
https://www.crd.york.ac.uk/PROSPERO/ID177825.

3.2. Searching Strategies

The electronic databases such as PubMed, Cochrane Li-
brary, and Google Scholar were used for searching for this sys-
tematic review between July and September 17, 2025. For the
Cochrane Library, we utilized the medical subject heading
(MESH) word. The Boolean operators "AND” and "OR" were
utilized and outcome findings were composed using the med-
ical subject heading (MeSH). For an example using a
Cochrane Library search method. Alpha 2 agonist (Mesh)
term "AND" blood loss, alpha 2 agonist (MeSH) "AND" max-
illofacial, alpha 2 agonist (MESH) "AND" blood loss, and al-
pha 2 agonist (MeSH) "AND" controlling... After searching
up to saturation, we took only randomized controlled trials
and matched them to our study. Language was restricted to
English. In the references papers list, all articles included in
the trials and systematic review matched our inclusion criteria.
Mendeley reference 2.138.0 was used to download all of the
papers and eliminate duplicates.

3.3. Data Collection and Analysis

3.3.1. Selection of Studies

Four authors were involved in the collection of data inde-
pendently before it was inserted into Excel. The first two au-
thors, T. A. and D. T., were initially excluding duplication by
using Mendeley reference, and the next authors, S. M. and E.
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A., were evaluating whether the collected articles met the
finding topic depending on the title and abstract. Each of the
reviewers independently retrieved and checked the screened
data to fulfil eligibility criteria depending on the author's name,
year of publication, sample size, type of procedure, blood loss,
hemodynamic stability, grading of surgical field quality, and
duration of surgery. Disagreements were resolved by T. T. and
K. M.

3.3.2. Data Extraction

Data was collected on the review of articles depending on
the characteristics of the study (author, study design, sample
size, country of study, and year of study), intervention (dose
of medication, duration of medication given, placebo versus
medication or medication versus placebo), and comparator
and outcome (bleeding, hemodynamic stability, surgical field
visualization, and duration of surgery). In the study the col-
lected articles were all randomized controlled trials. An Excel
spreadsheet and Review Manager (version 5.4.1) were used
for data extraction (Table 2). During data collection for blood
loss, which is measured in haematocrit and haemoglobin, we
converted it to total blood volume using estimated blood vol-
ume*(haematocrit initial-haematocrit final)/haematocrit ini-
tial. The raw data, which are measured in a single time interval,
were changed into mean and standard deviation. Combined
mean with a formula of x1*n1+x2*n2/n1+n2 when x1 is the
mean in one group and x2 is the mean in the second group and
nl and n2 are sample 1 and sample.

3.4. Data Analysis

Review Manager version 5.4.1 software was used for data
analysis. Mean difference (MD) with 95% CI for continuous
data and relative risk (RR) with 95% confidence interval for
dichotomous data. Heterogeneity was assessed with 12 and
Chi?. A p-value <0.05 is considered as heterogeneity from chi-
square. Egger’s test was used to check publication bias after
funnel plot asymmetry was checked. Egger’s test was done
using STATA version 14, and a value of (P<0.05) was consid-
ered as publication bias. We used a forest plot for pairwise and
subgroup analysis. We used the random effect model for het-
erogeneity 12> 50 and greater than three studies and Fixed ef-
fect model for heterogeneity I°< 30. We performed the follow-
ing subgroup analysis to explore sources of heterogeneity: for
hemodynamic parameters (mean of arterial pressure and heart
rate), subgroup analysis by measurement timing (pre-anes-
thetic induction versus post-induction). For surgical field
quality, we reported risk ratio stratification by Boezaart scale:
good (0-1), fair (2-3), and poor (4-5). subgroup analysis for
hemodynamic stability and surgical field quality. Post-hoc
subgroup analysis was also conducted among study placebo
vs clonidine, clonidine vs dexmedetomidine for hemodynamic
stability before.
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4. Results

Identification of studies via databases and registers
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Figure 1. PRISMA Flow chart shows clonidine for controlling of
blood loss, hemodynamic stability and surgical field quality among

adult patients undergoing oral and maxillofacial surgery, SRMA,
2025.

849 articles from PubMed through MEDLINE, 122 from
Google Scholar, 131 articles from the Cochrane Library, and
10 from grey literature were searched. After duplication was
removed by Mendeley reference, 615 articles were screened.
Finally, 15 randomized controlled trials that contain clonidine
compared with tranxemic acid, placebo, and dexmedetomi-
dine were included in the study (Figure 1).

From 15 articles fit for final analysis, three articles contain
a sample size of 264 (23.2%) comparing tranxemic with
clonidine [7-9], six articles compare clonidine with placebo
have 443 (38.9%) sample size [10-15] and five articles com-
pare clonidine with dexmedetomidine have 436 (38.3%) [16-
20]. The range of sample size was from 40-120.

4.1. Study Characteristics

The characteristics of included studies were summarized in
(Table 1). From the gathered studies, 13 were published in
Asian countries (9 articles in India and 4 in Iran) and 2 in Af-
rica (Egypt). The mean age of participants was 38.1. Female
patients account for about 34.6%, and males account for 65.4%
in the comparison of tranxemic acid with clonidine from a to-
tal sample size of 264. The ratio of male to female in the com-
parison of clonidine with placebo is 1.39. Greater than half
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(51.5%) of dexmedetomidine group is male while the remain-
ing is female, similarly 55.6% male and 44.4% is clonidine

group during comparison.

Table 1. Excel spread sheet for clonidine for controlling of blood loss, hemodynamic stability and surgical field quality among adult patients
undergoing oral and maxillofacial surgery, SRMA, 2025.

Author Year Area study design S. size Intervention Main outcome
Jan et. al 2014 India RCT 120 Oral c.lo'mdlne 5 meg/kg vs 9ral clomdlge r§duce bleeding
famotidine 40mg in endoscopic sinus surgery
Clonidine 200 mcg 60 minute be- Pre-emptive clonidine reduces
Khandelwal et . . . . .
al 2023 India RCT 60 fore surgery vs sip water before 60 surgical bleeding by controlling
minutes haemodynamic in FSS
Premedication of oral clonidine
2 mcg oral clonidine taken 1 to 1.5 improves hemodynamic status,
Arafatetal 2024 Egypt RCT 40 hours before operation surgical field, decrease blood
loss
zirlBl\/II{ i TXA 700mg/kg 2 hours before sur-  Use of TXA compared with
Sa f(iari. B 2024 Iran RCT 92 gery and Oral clonidine 2mcg/kg 90  clonidine more control of bleed-
Hmmatopoor minute before surgery ing in Rhinoplasty
3mcg/kg clonidine diluted in 10 ml ~ both dexmedetomidine and
0.9% NS followed by infusion clonidine good to excellent sur-
Von et al 2024 Egypt RCT 80 0.4mcg/kg /hr vs Imcg/kg Dex di- gical field visuality, blood loss
luted in 10ml of 0.9%NS followed and duration of surgery are
by infusion of 0.4mcg/kg/hr comparable
3mcg/kg of clonidine in diluted of
10ml of 0.9%NS infused over 10 S
. . . Clonidine is used as hemody-
suggala kk. et minutes before induction followed namic stability, safe operative
al £8 ' 2020 India RCT 60 by infusion vs 1mcg/kg of Dex. di- field Visualit 6 decreaIs) ed blood
luted in 10 ml 0.9% NS 10 minute = ¢ v
before induction followed by infu-
sion 0.4-0.8 mcg
controlled hypotension were
3mcg/kg of clonidine diluted of achieved with either Dex. or
100ml of 0.9%NS given 15 minute  clonidine, Dex. has better hae-
Krishna et al 2025 India RCT 80 before induction vs Imcg/kg of modynamic stability, decreased
Dex. Diluted in 100ml of 0.9% NS blood loss, and excellent surgi-
given 15 minutes before induction cal field visuality than
Clonidine
lmcg/kg of Dex. gtven over period Controlled hypotension, in-
D, V. Praven of 10 minute before induction fol- traoperative blood loss, better
P T 2024 India RCT 80 lowed by infusion of 0.2-0.7 mcg/ P .. ’
etal 1 . surgical field vision, and post-
kg/hr vs 2mcg/kg of clonidine given rative r -
10 minutes of 1-2 mcg/kg/hr operative recovery
Imcg/kg of Dex. Diluted in 10ml both.d.exmedetomldme and
. . . clonidine for controlled hypo
given over period of 10 minute be- . . .
fore induction and followed by in- tension to improve surgical
Bafna et al 2021 India RCT 70 . field quality. Dex. provide more
fusion Imcg/kg/hr vs 2meg/kg of . .

L . . hemodynamic stability and
clonidine diluted induction fol- postoperative analgesia than
lowed by infusion of 1mcg/kg/hr Clonidine
IV Dex 1mcg/kg diluted in Saline Dexmedetomidine is more ef-

Das et al 2016 India RCT 66 given 15 minutes before induction fective than clonidine in con-

vs IV clonidine 1.5 mcg/kg diluted
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trolled hypotension, less blood
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Author Year Area study design S. size Intervention
in 100ml saline given 15 minutes
before induction
IV TXA 15nl/kg diluted in 100ml
NS was given and followed by infu-
Ghorbani J et 2018 Iran RCT 52 sion 10 minute a.fte.:r 1nduct19n Vs
al 0.2 mg oral clonidine was given 1
to 1.5 hours before surgery by infu-
sion
3mcg/kg of clonidine given oraly
I?ll;rag;i{;n; 2023 Iran RCT 120 90 minute before surgery vs 250
P mcg/kg TXA orally before 2 hours
Jabalameli et 2005 Iran RCT 113 5 plcg/kg of clomdmel received 90
al minutes before operation
Suman 20 ml of normal saline in premedi-
. 2019 India RCT 50 cation vs 3mcg/kg body weight in
Kaushik et al :
20 ml normal saline
Tiwanmall et 3mcg/kg of clonidine vs sterile wa-
2017 India RCT 60 ter was given 30 minutes before in-

al .
duction

Note: RCT-randomized controlled trials, dex-dexmedetomidine

4.2. Risk of Bias Assessment

Main outcome

loss, more surgical field quality
and analgesia

bleeding control, surgical field
visualization and surgical satis-
faction

Clonidine more effective of
bleeding than TXA

Premedication with oral
clonidine reducing bleeding and
controlled hypotension with
fentanyl and hydralazine for
controlled hypotension

clonidine is cheap and safe drug
for controlled hypotension

clonidine is reduce intraopera-
tive blood loss, additional hypo-
tensive drugs, improve surgical
field quality and good analgesia

Random sequence generation (selection bias)

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

incomplete outcome data (atiiton bias) MMM
Selective reporting (reporting bias)

Other bias !

0% 25% 50%

100%

75%

. Low risk of bias |:| Unclear risk of bias

[ High risk of bias

Figure 2. Risk of bias graph of Clonidine for controlling of blood loss, hemodynamic stability and Surgical field quality among adult patient
undergoing oral and maxillofacial surgery, SRMA, 2025.

measurement, follow-up, and selection of reporting outcome.
The bias was assessed by two authors (T. A. and S. M.), and it
was reported in the form of a risk of bias graph and a graph
summary (Figures 2 and 3).

We assessed risk of bias by using Review Manager software
version 5.4.1 based on the Cochrane risk of bias using ROB-2
tool [21] for randomized controlled trials. The bias assessed
was based on randomization, allocation concealment, blind-
ness of study participants, deviation due to treatment of group,
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Figure 3. Risk of bias summary of clonidine for controlling of blood loss, hemodynamic stability and surgical field quality among adult patients

undergoing oral and maxillofacial surgery, SRMA, 2025.

4.3. Quality of Assessment

The study included a quality assessment by using Cochrane
Collaboration tools for assessing risk of bias. Over all five tri-
als have high risk of bias. One articles have not explained ad-
equate allocation concealment, blinding of participants, in-
complete outcome data, and reporting [9]. The remaining four
articles are due to lack of inadequate reporting data [12, 13,

15, 22]. One trial has some concern of risk of bias due to lack
of concealment, blinding of participants or assessors, and in-
complete data [20].

Quality of evidence was assessed using the GRADE ap-
proach [23] (Table S4). The evidence was graded as high,
moderate, and low after assessing the risk of bias, incon-
sistency, indirectness, imprecision, and publication bias (Ta-
ble 2).

Table 2. Quality assessment of clonidine for controlling of blood loss, hemodynamic stability and surgical field quality among adult patients

undergoing oral and maxillofacial surgery, SRMA, 2025.

Author izlsl:;; Risk of bias  Inconsistency
Jan et. al 2014 RCT Not serious Not serious
Khandelwal et al 2023 RCT Not serious Not serious
Arafat et al 2024 RCT Not serious Not serious
g/;f(ir?ze(})lgzri’ M. RCT Not serious Serious

Von et al 2024 RCT Not serious Not serious
suggala kk. et al 2020 RCT Not serious Not serious
Krishna et al 2025 RCT Not serious Not serious
D, V. Praven. et al 2024  RCT Not serious Not serious
Bafna et al 2021 RCT Not serious Not serious

67

. . Publication Level of

Indirectness Impression . .
bias quality

Not serious Not serious Undetected High
Serious Not serious Suspected Moderate
Not serious Not serious Undetected High
Not serious Not serious Undetected Low
Not serious Not serious Suspected Moderate
Serious Not serious Not suspected Moderate
Serious Not serious Suspected Moderate
Serious Not serious Undetected Moderate
Serious Not serious Undetected Moderate
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Author Stu.d Y Risk of bias  Inconsistency
design

Das et al 2016 RCT Not serious Not serious

Ghorbani J et al 2018 RCT Not serious Not serious

Akram Hemmatpoor RCT Serious Serious

2023

Jabalameli et al 2005 RCT Not serious Not serious

Suman Kaushik et al RCT Not serious Not serious

2019

Jiwanmall et al 2017 RCT Not serious Not serious

The grade assessment revealed that seven outcomes were
graded as high quality, six outcomes were moderate due to
concern of publication bias, indirectness, and inconsistency,
and two were low quality due to concern of high risk of bias,
publication bias, and inconsistency. The overall quality was
low to moderate which downgraded the imprecision.

4.4. Ethical Statement

The study was conducted according to declaration of Hel-
sinki and its amendment’s. All study information was gathered
from public data base, no ethical approval was taken for this

A . Publication Level of

Indirectness Impression . .
bias quality

Serious Not serious Suspected Moderate
Not serious Not serious Undetected High
Not serious Not serious Suspected Low
Not serious Not serious Not suspected High
Not serious Not serious Not suspected High
Not serious Not serious Undetected High

review.

4.5. Synthesis of Results

4.5.1. Clonidine Versus Tranxemic Acid for
Controlling of Blood Loss

Three studies [7-9] Compare the blood loss control of
clonidine versus tranxemic acid. The study revealed that
clonidine causes less blood loss than tranxemic acid (MD =
40.17, 95% CI: 4.95-75.38; p = 0.03). There is high heteroge-
neity among the study P<0.00001, 1>=99% (Figure 4).

Cloniding Tranexamic acid Mean Difference Maan Differsnce
Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Randam, 95% C| Year IV, Randam, 95% CI
Gharbani J ot al 2018 S84 995 0 3696 361 22 258% 17920 [140.53, 217.87) 2016 *
Akraham Hammalopoor 2024 7S 1839 45 71 169 45 36.9% 400 [-2.80, 10,80] 2024

W B.hyderM.safdar, 8 Hemmatopoor 2024 112 047 80 132 038 B0 3T4%  -20.00 [-20.15 -10.85) 2024 L]
Total (95% CI) 136 128 100.0% 40,17 [4.95, 75.38) —ei——
Heterogenaity: Tau® = 863.57; Chi*= 14871, di=2 (P = 0.00001); = B88% I-'IIJD 4.|1E| U &IIJ 'IU|J1

Test for overall effect: Z = 2.24 (P = 0.03)

Cloniding  Tranegarmic ackd

Figure 4. Forest plot shows of comparing clonidine versus tranxemic acid on blood loss controlling among adult patients undergoing oral and

maxillofacial surgery, SRMAM, 2025.

4.5.2. Clonidine Versus Placebo for Controlling of Blood Loss

Clonidine Placebo Maan Difference Mean Difference
Study or Subgroup Mean SD Tolal Mean  SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Jabalameli et al 2005 44 75 52 225 T2 61 21.8% -81.00[-108.24,-53.76] 2005 =
Jan et.al 2014 140.7 854 B0 1992 1044 B0 19.5%  -5B.50 [89.67,-27.33] 2014 — @&
Jiwanmall et al 2017 120 40 30 185 B0 3 228% -55.00 [-20.80, -39.20] 2017 e —
Suman Kaushik et al 2019 230 66 25 356 75 25 15.6% -126.00 [-165.16, -BG.84] 2019 +—
Arafal et al 2024 1375 455 20 1848 492 20 205%  -57.30 [-86.67,-27.93] 2024 T
Tatal (95% CI) 187 196 100.0%  -75.15 [-96.04, -54.25] e
Heterogeneity: Tau® = 320.39; Chi® = 967, df = 4 (P = 0.05); I = 59% oy 50 o 50 100

Test for averall effect: Z = 7.05 (P < 0.00001)

Clonidine Placebo

Figure 5. Forest plot shows comparing of clonidine versus placebo on controlling of blood loss among adult patients undergoing oral and

maxillofacial surgery, SRMA, 2025.
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There are five [10-13, 24] studies comparing the effect of
blood loss control of clonidine versus placebo. This study

showed that clonidine decreased blood loss more than placebo
(MD=-75.15, 95% CI: -96.04 to -54.25; P <0.00001 (Figure

5). There is moderate heterogeneity (I* = 59%, p < 0.05)
among the study group. There is no suspicion of publication
bias among studies for which the Egger’s test shows a p-value
greater than 0.05.

4.5.3. Clonidine Versus Dexmedetomidine for Controlling of Blood Loss

Clonidine Dexmedetomidine Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean S0 Total Weight IV, R , 95% CI Year IV, Random, 95% CI
Das el al 2016 30.6 7.5 a5 28.8 5.4 35 27.0% 1.80 [-1.26, 4.86] 2018
suggala kk.et al 2020 168.82 1123 30 1805 1223 30 231% 8.32 [2.38, 14.26] 2020 -
Bafna et al 2021 12971 685 35 12814 654 35 269% 1.57 [-1.57, 4.71] 2021
Von et al 2024 1335 3648 40 1205 27.08 40 121%  4.00[-10.08, 18.08]) 2024 I
O, V.Praven.et al 2024 150 40 40 110 30 40 10.8% 40.00 [24.51, 55.49] 2024 =
Total (95% CI) 180 180 100.0% 7.65 [1.19, 14.11] &>
Helerogeneity: Tau® = 37.80; Chi* = 26.37, df = 4 (P < 0.0001); I* = 85% '-100 .51.'.: o 5'0 1001

Test for overall effect 2= 2.32 (P = 0.02)

Clonidine Dexmedatomidine

Figure 6. Forest plot shows comparison of clonidine 3.5.2 versus dexmedetomidine on blood loss among adult patients undergoing oral and

maxillo-facial surgery, SRMA, 2025.

Five studies [16-18, 20] were included to compare the blood
loss controlling between clonidine and dexmedetomidine.
There is statistically significant difference among studies re-
garding blood loss control (MD = 7.65, 95% CI (1.19-14.11)
with P = 0.02). There is statistically considerable heterogene-
ity, I = 85%, P < 0.0001 (Figure 6). The publication bias
among studies was suspected, so there is a moderate level of

Clonidine Cantrol

Study or Subgroup Mean 50D Total Mean S0 Total Weight

evidence quality.

4.5.4. Hemodynamic Stability Among Clonidine and
Placebo

Comparison of mean arterial blood pressure (MAP)

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% Cl Year

6.5.1 Clonidine varsus Placebo for maintenance of MAP in normal range before induction

Jabalamali et al 2005 88 & 52 8z 8 61 12.9%
Jan etal 2014 B9.4 36 60 904 6.1 60 15.2%
Jiwanmall et al 2017 67.08 107 30 6833 1.08 0 18.9%
Suman Kaushik et al 2019 a9 12 25 102 14 25 58%
Khandelwal et al 2023 9233 BOd an @17 482 I 12.1%
Arafat et al 2024 91.33 1053 20 90.43 13 20 57%
Subtotal (95% CI) 217 226  68.6%

Heterogenelty: Taw® = 2.62; Chi* = 15.05, df = 5 (P = 0.0 ) 1? = 67%
Test for overall effect Z = 2.04 (P = 0.04)

6.5.2 Clonidine versus placebo for maintenance of MAP after induction

Jiwanmall et al 2017 a5 2.83 ao a0 3 o 15.8%
Suman Kaushik et al 2018 e 11 25 B3 12 25 6.8%
Khandelwal et al 2023 775 384 an a8 274 30 1.4%
Arafat et al 2024 7093 BA2 20 8566 1003 20 7.5%
Subtotal (35% CI) 05 105 31.4%
Heterogeneity: Tau® = 20.16; Chi* = 11,10, df = 3(P = 0.01); F=T73%

Test lor overall effect Z = 2.89 (P = 0.004)

Total (85% CI) a2 331 100.0%
Heterogeneity: Tau® = 7.01; Chi* = 57.70, df = 8 (P < 0L00001); IF = B4%

Test for overall effect Z = 3.53 (P = 0.0004)
Test for subgroup differences: Chi® = 4 46, df = 1 (P = 0.03), F = 77.6%
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063 [-2.60, 305 2023 *
0,00 [-6.43, 8.23] 2024 -
-1.88 [-3.70, -0.07] L
-5.00 [-6.48, -3.52] 2017 =
-4.00 [-10.38, 2.38] 2019 -

-14.30 [-31.62, 3.02] 2023 —

-14,73 [-20.61, -8.85] 2024 -

8,16 [-13.70, -2.62) »
-3.87 [6.01, 1.72] []
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Figure 7. Forest plot shows comparison of clonidine versus placebo on maintenance of Mean arterial pressure among adult patients undergo-

ing oral and maxillofacial surgery, SRMA, 2025.

Six studies [4, 10-13, 15, 24] revealed that pre-induction of
mean arterial blood pressure is better maintained with
clonidine than with placebo (MD=-1.88, 95% CI: -3.7- -0.07,;
p=0.04). There is moderate heterogeneity, I> = 67%, P = 0.01

(Figure 7). After induction of anesthesia, patients treated with
clonidine also maintained a mean arterial blood pressure more
than placebo (MD=-8.16, 95% CI: -13.7- -2.62; p=0.004).
Heterogeneity is moderate with I? =73% and P=0.01 for these
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studies (Figure 7).

4.5.5. Clonidine Versus Placebo for Maintenance of
Heart Rate

Clonidine nearly maintained heart rate in a normal range
comparable to placebo (MD = 0.03, 95% CI: -1.98 -2.04, P =
0.98) before induction of anesthesia. The heterogeneity

Clonidine Placebo

Study or Subgroup Mean SD Total Mean

SD Total Weight

among studies is moderate (I2 = 44%), but there is no statisti-
cally significant effect of heterogeneity (P = 0.12). There are
only three studies that showed the comparison of clonidine
with placebo-maintained heart rate in the normal range after
induction of anesthesia. So, according to this analysis,
clonidine is comparable to placebo to maintain heart rate
(MD=-6.36, 95% CI: -14.39 -1.68; p=0.12) (Figure 8) after
induction.

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Randem, 95% CI

4.1.1 Heart rate maintenance before induction or preoperative

Arafat et al 2024 az 7 20 a7 & 20 10.9%
Jabalameli et al 2005 a2 7 52 a0 9 81 154%
Jan et.al 2014 786 645 BD 793 6.7 60 16.7%
Jiwanmall et al 2017 80 632 an 80 B32 30 14.8%
Khandelwal et al 2023 7597 957 an T35F 79 30 123%
Subtotal (35% CI) 192 201 T0.1%
Heterogeneity: Tau? = 2,28, Chif =718, df =4 (P =0.13); I = 44%

Test for overall effect: Z= 0,03 (P = 0.98)

4.1.2 Heart rate maintenance after induction or intracperative

Arafat etal 2024 67 T 20 T8 9 20 10.9%
Jiwanmall et al 2017 775 394 an TaaT 306 a0 1T.5%
Khandelwal et al 2023 87.14 475 30 959 2575 30 1.5%
Subtotal (35% CI) B0 80 29.9%

Heterogeneity: Tau® = 34.92; Chi* = 11.89, df = 2 (P = 0.003); I* = 83%
Test for overall effect: Z=1.55 (P = 0.12)

Total (95% Cl) 272 281 100.0¢
Heterogeneity: Tau® = 7.87; Ch® = 25.75, df = 7 (P = 0.0006); 1 = 73%
Test for overall effect: Z =1.34 (P = 0.18)

Test for subgroup differences: Chi* = 228, df = 1 (P = 0.13), F = 56.2%
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Figure 8. Forest plot shows comparison of clonidine versus placebo on maintenance of mean heart rate among adult patients undergoing oral

and maxilla 3 facial surgery, SRMA, 2025.

4.5.6. Comparison of Mean Arterial Blood Pressure
for Clonidine Versus Dexmedetomidine
Clonidine maintains mean arterial blood pressure compara-

ble to dexmedetomidine (MD=0.09, 95% CI: -0.36 - 0.54;
p=0.7) before induction, but patients who have taken clonidine

maintain mean arterial blood pressure less than dexmedetomi-
dine after induction of anesthesia (MD=3.2, 95% CI: 0.84 -
5.57; p=0.008). There is no heterogeneity (1> = 0%) before in-
duction of anesthesia. These studies revealed that heterogene-
ity among studies is moderate with statistical non-significance
(P=0.07) after induction of anesthesia (Figure 9).

Clonidine Daxmedetomidine Mean Difference Mean Difference
Study or Subgroup Mean 50 Total Mean 5D Total Weight IV, Random, 85% Cl Year IV, Random, 5% CI
5.1.1 Mean arterial blood pressure before induction
suggala kk.et al 2020 333 18 30 333 18 30 15.8% 0.00 [-0.91, 0.91] 2020
Bafna et al 2021 97.31 285 35 967 345 3B 13.6% 0.61 [-0.87, 2.08] 2021
D,V.Praven.et al 2024 -1 i} 40 a0 5 40 8.9% 1.00[-1.42, 3.42] 2024 T
Von et al 2024 B7.03 363 40 8708 498 40 11.8% -0.05 [-1.96, 1.86] 2024
Krishna et al 2025 1.88 135 40 188 135 40 16.8% 0.00[-0.59, 0.58] 2025
Subtotal (95% CI) 188 185 68.0% 0.09 [-0.36, 0.54]
Helerogeneily: Tau® = 0.00; Chi* = 1.16, df = 4 (P = 0.88); I = 0%
Test for overall effect Z = 0.38 (P = 0.70}
5.1.2 Maintain mean arterial blood pressure after induction
Das et al 2016 658 353 33 68073 324 a3 13.0% 5.07 [3.44, 6.70] 2016 =
suggala kk.et al 2020 714 1963 30 €93 2278 30 0.0% 210[-813.09, 817.29] 2020 *
Bafna et al 2021 7961 1746 35 734 1103 i 25% 6.21[-0.63, 13.08] 2021 "—
Von et al 2024 664 412 40 8475 532 40 112% 1.65[-0.44, 3.74] 2024 ol
Krishna et al 2025 655 9.4 40 B4.73 854 40 5.4% 0.77 [-3.38, 4.92] 2025 T
Subtotal (95% CI) 178 178 32.0% 3.20 [0.84, 5.57] "
Heterogeneity: Tau® = 3.16; Chi* = 8.81, df = 4 (P = 0.07); I* = 55%
Test for overall effect: Z = 266 (P = 0.008)
Total (95% CI) 363 363 100.0% 1.21 [0.08, 2.37]

Heterogeneity: Tau® = 1.98; Chi* = 38.28, of = 9 (P =< 0.0001); I* = T6%
Test for overall effect Z = 2.08 (P = 0.04)
Test for subgroup differences: Chi? = 6.44, df = 1 (P = 0.01), F= 84.5%

0 50 100
Clonidine Dexmedetomidine

Figure 9. Forest plot shows comparison of clonidine versus dexmedetomidine on maintenance of mean arterial pressure among adult patients

undergoing oral and maxillofacial surgery, SRMA, 2025.
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4.5.7. Clonidine Versus Dexmedetomidine for
Maintenance of Heart Rate
Both clonidine and dexmedetomidine have similar effects
on the maintenance of heart rate in the normal range before

induction (MD = 0.45, 95% CI: -2.11-3.01; p = 0.73). There is
moderate heterogeneity among the study group (I>=44%) with

no statistically significant effect (P=0.15). This study revealed
that clonidine is less than dexmedetomidine for maintenance
of heart rate in the normal range after induction of anesthesia
(MD=2.28, 95% CI: 0.57-3.98; p=0.009). There is low heter-
ogeneity among the study group, 1>=13%, with P=0.13 (Figure
10).

Clonidine Dexmedetomidine Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
6.1.1 Maintenance of heart rate in normal range before induction
suggala ki.et al 2020 88.2 101 30 83T 9.4 30 TB% 5.50 [0.56, 10.44] 2020 ™
Balna el al 2021 9269 T.52 35 09369 B.15 3BT -1.00 [-4.67, 2.67] 2021 -
DV Praven.et al 2024 T4 T 40 75 i1 40 13.3% -1.00[4.28, 2.29] 2024 -
Krishna et al 2025 70 84 40 7a 8.4 40 11.7% 0,00 [-3.68, 3.68] 2025 T
Subtetal (95% CI) 145 145 44.5% 0.45 [-2.11, 3.01] ]
Haterogeneity: Tau? = 2,.88; Chi® = 5,36, df = 3 (P = 0.15); P = 44%
Test for overall effect: Z = 0.34 [P = 0.73)
6.1.2 Maintenamce of heart rate in normal range after induction
Das et al 2016 T0.45 10,65 33 68.63 8.5 33 A5 1,82 [-2.83,6.47] 2018 T
suggala ki.el al 2020 90 949 30 80 449 30 1M14% 0.00 [-3.78, 3.76] 2020 w
Bafna at al 2021 7685 1466 35 698 1047 a5 5.8% T.A0[1.13, 13.07] 2021 -
on et al 2024 62,69  3.86 40 50.88 409 40 2.1% 2.81[0.85, 4.77] 2024 -
Krishna et al 2025 B4.1 11.003 40 63.18 9.9 40 BT% 0.92 [-3.67, 5.51] 2025 T
Subtotal (95% CI) 178 178 55.5% 2.28 [0.57, 3.98] ]
Heterogeneity: Tau® = 0.53; Chi® = 4.57, df = 4 (P = 0.33); P = 13%
Test for overall effect: Z = 2.62 (P = 0.009)
Total (95% CI) 323 323 100.0% 1.42 [-0.18, 3.01] y

. = . 5 = = - o = I f t 1
Helerogenelty: Tau® = 2.15; Chi* = 12.95, di =8 (P = 0.11); I* = 38% 100 50 0 50 100

Test for overall effect: £ = 1.74 (P = 0.08)
Test for subgroup diffierences: Chi* = 1.36, df = 1 (P = 0.24), * = 26.4%
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Figure 10. Forest plot shows comparison of clonidine versus dexmedetomidine on maintenance of heart rate among adult patients undergoing

oral and maxillofacial surgery, SRMA, 2025.

4.5.8. Duration of Surgery

i. Duration of surgery among clonidine versus tranxemic acid
There are only two studies that explain the duration of surgery

Claniding Tranexamic acid

Study or Subgroup Mean 8D Tolal  Mean

S0 Total Weight

with clonidine and tranxemic acid. According to this study, pa-
tients who take clonidine have longer durations of surgery than
patients who have taken tranxemic acid (MD=8.66, 95% ClI: -
0.04-17.37; p=0.05). There is no heterogeneity between the study
group, 120%, P=0.76 (Figure 11).

Maan Differance
IV, Random, 85% Cl Year

Maan Differencea
IV, Random, §5% CI

Ghorbani J at al 2018 1438 6743 30 14045 €307 22 59% 3.35(-32.38 30.08] 2018
M.B.hyden,M SafdanB. Hmmatopoor 2024 % 30 46 17 8 46 B41%  9.00[0.03, 17.97] 2024 il
Total (95% C1) 6 68 100.0%  B.66 [-0.04, 17.37] -
it 2= - Chig = = = SR = + +
Haterogensity: Tau? = 0.00; Chi = 0.08, df = 1 (P = 0.76); F = 0% oy - p e 10

Test for overall effect: Z = 1.85 (P = 0.05)
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Figure 11. Forest plot comparison of clonidine and TXA on duration of surgery among adult patients undergoing oral and maxillofacial

surgery, SRMA, 2025.

ii. Duration of surgery among clonidine and placebo
Three studies [12, 13, 24] revealed that clonidine has a
shorter duration of surgery than placebo (MD=-11.47, 95% CI.:
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https://www.sciencepg.com/journal/sdmed

Science Discovery Medicine

https://www.sciencepg.com/journal/sdmed

Clonidine Placebo Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 85% CI Year IV, Random, 95% Cl
Jabalamell et al 2005 55 17 52 61 23 61 31.5%  -6.00[-13.39, 1.38] 2005 i
Suman Kaushik et al 2019 58 12 25 76 16 25 20.6% -17.00[-24.84,-8.16] 2019 -
Arafat et al 2024 948 9 20 1065 10 20 389% -11.70[-17.60,-5.80] 2024 =
Total (95% Cl) ar 106 100.0% -11.47 [-17.20, -5.74] *»
Heterogeneity: Tau® = 12.88; Chi* = 4,02, df = Z (F = 0.13); F = 50% =-'1uc su 50
Test for overall effect: 2 = 3.93 (P < 0.0001) Clonidine  placebo

Figure 12. Forest plot shows comparison of clonidine versus placebo on duration of surgery among adult patients undergoing oral and max-

illofacial surgery, 2025.

iii. Duration of surgery for clonidine versus dexmedetomi-

dine

is low, 1>=27%, P=0.25 (Figure 13).

Clonidine fastens the duration of surgery similarly to dex-
medetomidine (MD=1.34, 95% CI: -1.63-4.3; P=0.38). These

studies showed that the heterogeneity among the study group

Clonidine Dexmedetomidine Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD  Total Weight [V, Random, 95% Cl Year IV, Random, 95% ClI
Das et al 2016 101.8 14.2 33 1003 135 33 154% 1.50 [-5.18, 8.18] 2016
Bafna et al 2021 67.2 2.3 35 BBT1 267 a5 B4.9% 0.49 [-0.68, 1.868] 2021
Von et al 2024 105 225 40 a5 20 40 8.8% 10,00 [0.67, 19.33] 2024
Krishna et al 2025 90.8 239 40 917 12 40 10.8% -0.90 [-9.19, 7.39] 2025
Total (35% CI) 148 148 100.0% 1.34 [-1.63, 4.30]

- 3= it = = = = b + t + J
Heterogeneity: Tau® = 3.16; Chi* =413, df =3 (P = 0.25); P = 27% S0 20 P 50 100

Test for overall effect: Z = 0.88 (P = 0.28)

Clenidine Dexmedetomidine

Figure 13. Forest shows comparison of clonidine versus dexmedetomidine on duration surgery among adult patients undergoing oral and

maxillofacial surgery, SRMA, 2025.

4.5.9. Surgical Field Quality

iv. Surgical field quality of clonidine versus placebo

Risk Ratio
M-H, Fixed, 95% CI

Clonidine Placebo Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 85% Cl Year
10.1.1 Poor surgical field quality (4-5) fromme Boezaart scale)
Jabalameli et al 2005 i} 52 ] 61 37% 0.0% [0.01, 1.56] 2005
Jan etal 2014 0 60 El 60 5.8% 0.05 [0.00, 0.88] 2014
Suman Kaushik et al 2019 1 25 5 25 30% 0.20 [0.03, 1.59] 2019
Arafat et al 2024 0 20 a 20 Not estimable 2024
Subtotal (95% CI) 157 166  12.5% 0.10 [0.02, 0.42]
Total events 1 20
Heterogeneity: Chi = 0.64, df =2 (P = 0.73); 12 = 0%
Test for overall effect: Z = 3.16 (P = 0.002)
10.1.2 Fair surgical field quality { 2-3) fromme Boezaart scale)
Jabalameli et al 2005 3 52 44 61 247% 0.83 [0.63, 1.08] 2005
Jan etal 2014 25 60 23 60 14.0% 1.08 [0.70, 1.68] 2014
Suman Kaushik et al 2019 16 25 20 25 12.2% 0.80 [0.56, 1.14] 2018
Arafat et al 2024 2 20 10 20 6.1% 0.20 [0.05, 0.80] 2024
Subtotal (95% CI) 157 166  57.0% 0.82 [0.67, 1.00]
Total events 74 a7

Heterogeneily: Chi = 5.60, df =3 (P = 0.13); I = 46%

Test for overall effect: Z = 1.96 (P = 0.05)

10.1.3 Good surgical field quality { 0-1) Fromme boezaart scale)

Jabalameli et al 2005 21 52

Jan et.al 2014 35 60
Suman Kaushik et al 2019 8 25
Arafat et al 2024 18 20
Subtotal (95% CI) 157
Total events 82

1
28
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91

Heterogeneity: Chi? = 5.05, df =3 (P = 0.17); 1? = 41%

Test for overall effect: Z = 3.89 (P < 0.0001)
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61  62%  224[1.19,420] 2005
60 17.4%  1.25[0.89,1.76] 2014
25  12%  4.00(0.94,17.00] 2019
200 64%  1.80[1.13,2.86] 2024
166 30.5%  1.67 [1.29, 2.16]
498 100.0% 0.99 [0.84, 1.16]

Heterogeneity: Chi? = 35.79, df = 10 (P < 0.0001); 1? = 72%

Test for overall effect: Z = 0.15 (P = 0.88)

Test for subaroup differences: Ch* = 28.71, df = 2 (P < 0.00001), I* = 93.0%
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Figure 14. Forest plot shows comparison of clonidine versus placebo on surgical field quality among adult patients undergoing oral and

maxillofacial surgery, 2025.
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Four studies [10, 12, 13, 24] compare the clonidine with the
placebo on severe bleeding grade or poor surgical field quality
(Boezaart grade 4 and 5). According to this study, patients who
take clonidine have less severe bleeding than patients who
take a placebo (RR=0.1, 95% CI: 0.02-0.42; p=0.002). No het-
erogeneity was detected in the study (I1>=0%, p=0.73).

Clonidine has fair surgical field quality or moderate bleed-
ing (Boezaart scale 2 and 3) (RR=0.82, 95% CI: 0.67-1;
p=0.05) control more than placebo, but less good surgical field
quality than placebo (RR=1.67, 95% CI: 1.29-2.16; p<0.0001).
There is moderate heterogeneity for fair surgical field quality
and good surgical field quality (1>=46%, 41%, P=0.13, 0.17),
respectively (Figure 14).

Patients who take clonidine have comparable poor surgical
field quality (RR=5, 95%, CI: 0.62-40.51; p=0.13) with dex-
medetomidine. Heterogeneity was not applicable. Patients
who take clonidine have moderate bleeding more than patients
who take dexmedetomidine (RR = 1.35, 95% CI: 1.15-1.59; p
= 0.0003). There is considerable heterogeneity (I> = 81%),
with a statistically significant effect (P =0.001).

Regarding the good surgical field quality (Boezaart scale 0-
1), patients who take clonidine have less surgical bleeding
than those who take dexmedetomidine (RR=0.45, 95% CI:
0.31-0.67, P<0.0001). There is moderate heterogeneity
(I>=68%) with a statistically significant effect (P=0.002) (Fig-
ure 15).

Cilonid D d Id Risk Ratlo Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
11.1.1 Poor surgical field quality (4-5) Fromme-Boezaart scale
Das ot & 2016 5 33 1 33 07% 500[0862 40.51) 2016 o
sugoala ki et al 2020 0 30 0 30 Not estimable 2020
Von ot o 2024 0 40 0 40 Not estimable 2024
Krishna et al 2025 0 40 0 40 Not estimable 2025
Subtotal (95% CI) 143 143 0.7% 5.00 [0.62, 40.51) | e
Total events 5 1
Heterogeneity: Not applicable
Test for overall effect: Z = 1.51 (P = 0.13)
11.1.2 Fair surgical field quality (2-3) fromme Boezaart scale
Das ot & 2018 18 33 14 33 9% 1.290.78,2.13] 2016 " b
suggala kicet al 2020 20 30 16 30 11.1% 1.25 [0.82, 1.80] 2020 3
Von et ol 2024 33 40 a3 40 220% 1.00 [0.82, 1.22) 2024 -
Krishna ot al 2025 40 40 19 40 135% 2.08 [1.50, 2.87] 2025 il
Subtotal (95% CI) 143 143 57.3%  1.35[1.15,1.59] ¢
Total events m 82
Haterogenelty: Chi* = 1551, df =3 (P =0.001); "= 81%
Test for overall effect: Z = 3,60 (P = 0.0003)
11.1.3 Good Surgical field quality (0-1) Fromme-Boezaart scale
Das ot & 2016 10 33 18 33 12.5% 0.56 [0.30, 1.02] 2016 ——t
suggala kk et al 2020 10 30 14 30 97% 0.71 [0.38, 1.35] 2020 T
Von et o 2024 7 4 7 40 49% 1.00 [0.39, 2.59] 2024 —
Krishna et al 2025 0 40 21 40 149% 0.02 [0.00, 0.37] 2025
Subtotal (95% C1) 143 143 420% 0.45 [0.31, 0.67) >
Total events 27 80
Heterogeneity: Ch® = 9.44, df = 3 (P = 0.02); ¥ = 68%
Test for overall effect: Z = 4,00 (P < 0.0001)
Total (95% C1) 429 429 100.0% 1.00 [0.85, 1.17) *
Total events 143 143
Heterogeneity: Chi* = 35.76, df = 8 (P < 0.0001) = 78% '0,0| ov, 4 10 100'

Test for overall effect: Z = 0,00 (P = 1.00)
Test for subgroup differences: Chi* » 27.74, df » 2 (P < 0.00001), P = 92 8%
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Figure 15. Forest plot shows comparison of clonidine versus dexmedetomidine on surgical field quality among adult patients undergoing oral

and maxillofacial surgery, SRMA, 2025.

4.5.10. Adverse Effects of Using Clonidine

Clonidine versus placebo

Hypotension: Patients treated with clonidine have a comparable hypotension effect with placebo (RR=0.9, 95% CI: 0.43-1.9;

p=0.78) (Figure 16).
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Clonidine Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
12.1.1 Hypotension
Jiwanmal et al 2017 9 30 10 30 769% 0.90 [0.43, 1.90) 2017
Subtotal (95% Cl) 30 30 76.9%  0.90[0.43, 1.90)
Total events 9 10
Heterogeneity: Not applicable
Test for overall effect Z=0.28 (P=0.78)
12.1.2 Bradycardia
Suman Kaushik et al 2019 2 25 2 25 154% 1.00 [0.15, 6.55] 2019 B
Subtotal (95% C1) 25 25 154% 1.00 [0.15, 6.55]
Total events 2 2
Heterogeneity: Not applicable

Test for overall effect: Z = 0.00 (P = 1.00)

12.1.3 (Nausea and vomiting)

Suman Kaushik et al 2019 2 25 1 25 1.7% 2.00[0.19,20.67] 2019 S (T
Subtotal (95% Cl) 25 25 7.7% 2.00[0.19, 20.67) | R

Total events 2 1

Heterogeneity: Not applicable

Test for overall effect: Z = 0,58 (P = 0.56)

Total (95% CI) 80 80 100.0% 1.00 [0.51, 1.95])

Total events 13 13

Heterogeneity: Chi* =042, df =2 (P =0.81); I = 0% ! + t + {
Test for overal effect: Z = 0,00 (P = 1.00) oo 0"cmd|ns ‘Plaoebo 0 .

Test for subaroup differences: Ch? = 0.41, df = 2 (P = 0.82), 1" = 0%

Figure 16. Forest plot shows comparison of clonidine versus placebo on adverse eventamong adult patients undergoing oral and maxillofacial
surgery, SRMA, 2025.
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Figure 17. Forest plot shows comparison of clonidine versus dexmedetomidine regarding to adverse reaction among adult patients undergoing
oral and maxilla facial surgery, SRMA, 2025.
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Bradycardia: Clonidine has a similar effect to placebo re-
garding inducing bradycardia (RR. =1, 95% CI: 0.15-6.55;
p=1).

Nausea and vomiting

There is no statistically significant difference between
clonidine and placebo regarding induced nausea and vomiting
with placebo (RR=2, 95% CI: 0.19-20.67; p=0.56).

Clonidine versus dexmedetomidine

Hypotension: Patients who have taken clonidine have in-
duced hypotension less than patients who have taken dexme-
detomidine (RR=0.59, 95% CI: 0.37-0.93; p=0.02). There is
high heterogeneity among studies (I1>=86%), with statistical
significance (p < 0.0001). There is no statistically significant
difference between clonidine and dexmedetomidine for the in-
duction of bradycardia (RR=1.38, 95% CI: 0.71-2.69; p=0.34).
There is moderate heterogeneity (1245%), with no statistically
significant effect (p=0.14). Regarding the effects of nausea and
vomiting when comparing clonidine with dexmedetomidine, the
latter has fewer adverse events than the former (RR=1.65, 95%
Cl: 1-2.73; p=0.05). No heterogeneity was detected (120%), but
it was statistically non-significant (0.47) (Figure 17).

Sensitivity analysis

Sensitivity analysis was conducted by the leave-one-out ap-
proach and excluding studies with a high risk of bias for as-
sessing the robustness of the finding. Leave-one-out methods
manifested the consistent results for blood loss comparing
clonidine with tranxemic acid (MD=0.64, 95% CI: -0.7-1.97,
p=0.36, I’=0%) and surgical field quality, RR=1.13,95%CI:
0.93-1.13, p=0.22, I>=0%), and removing a single study re-
sulted in changes of overall pooled estimates. While removing
a single study doesn’t change overall pooled estimates regard-
ing the blood loss comparison of clonidine with dexmedetomi-
dine, the mean arterial blood pressure of clonidine with pla-
cebo, and the comparison of clonidine with dexmedetomidine
regarding adverse events (Table S6).

4.6. Subgroup Analysis

A post hoc subgroup analysis was performed to determine
whether the timing of induction affected the maintenance of
MAP. The results showed a statistically significant subgroup
effect (Figure 7) (Chi2=4.46, df=1, p=0.03) in which clonidine
maintains MAP before induction (MD=-1.88, 95% CI: -3.--
0.07; p=0.04) better than after induction (MD=-8.16, 95% CI:
-13.7--2.62; p=0.004). Heterogeneity was not changed after induc-
tion (1273%). However, clonidine similarly maintained MAP with
dexmedetomidine before induction (MD=0.09, 95% CI: -0.36-
0.54; p=0.7); there is a statistically significant difference between
subgroup effects (Chi2=6.44, df=1, p=0.01) (Figure 9).

5. Discussion

This systematic review and meta-analysis focused on in-
traoperative blood loss, hemodynamic stability, and surgical

75

field quality. The measurement clarity for intraoperative blood
loss is not standardized in oral and maxillofacial surgery.
Hence, our results depend on the study containing measure-
ments of blood loss using different methods [25, 26]. In our
meta-analysis the amount of blood loss is mean and standard
deviation (71+16.39 to 548.8+99.5) with an overall effect of
40.17 in clonidine with tranxemic acid. But this is reduced to
0.64 after sequential removing of one study [8].

Our findings indicate that clonidine is reducing bleeding
more than placebo (MD =-75.15, 95% CI: -96.04 to -54.25; P
< 0.00001) and less than dexmedetomidine (MD = 76.5, 95%
CI: 1.19-14.11; P = 0.02 MD=-1.88, 95% CI: -3.--0.07;
p=0.04). There was insufficient evidence for the reduction of
bleeding of clonidine with tranxemic acid. A sensitivity anal-
ysis test revealed that clonidine is better at reducing blood loss
than dexmedetomidine and good for improving surgical field
quality (poor surgical field quality) and (fair surgical field
quality) comparable to dexmedetomidine. Clonidine is at
higher risk of hypotension and nausea and vomiting than dex-
medetomidine.

A subgroup analysis showed that clonidine maintained
mean arterial blood pressure before induction better than after
induction when compared with placebo (MD=-1.88, 95% CI:
-3.7--0.07; p=0.04) but similar to dexmedetomidine before in-
duction. Clonidine maintained mean heart rate in the normal
range before and after induction, similar to placebo but com-
parable to dexmedetomidine only before induction.

In our study, clonidine is less controlling blood loss than
with tranxemic acid. This is in line with M. B. Hyderi, M.
Safdari, and Hemmatpoor [8] reported the superiority of
tranxemic acid, in contrast to this the study by Akraham et a.
[9] and Zara et al. [27]. demonstrated the superiority of
clonidine in reducing blood loss The study by Ghorbani J et
al. [7]. which reported that clonidine has a similar effect to
tranxemic acid on reducing blood loss during functional endo-
scopic sinus surgery. The pooled results showed that patients
who take clonidine have better blood loss control than those
who don’t take clonidine but less blood loss control than those
who take dexmedetomidine. This is in line with a systematic
review by Bhatas and Pariasamy [26] and randomized con-
trolled trials by Jan et al. [10], Suman Kaushik et al. [12]
which reported that clonidine decreases blood loss more than
placebo. Our study is in concordance with the study by Das et
al. [16], D. V. Praveen et al. [20] and Krishna et al. [22] which
explained dexmedetomidine is controlling blood loss than
clonidine. But it is contrast with Study by Von et al. [28], Sug-
gala KK et al. [17] and Bafina et al. [18] reported that
clonidine is comparable with dexmedetomidine for blood loss
control.

5.1. Strength and Limitation of the Study

This study is the first meta-analysis that reported the effect
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of clonidine on intraoperative blood loss control, hemody-
namic stability, surgical field quality, and duration of surgery
in oral and maxillofacial surgery. This study enhances the ef-
fectiveness of clonidine, as it is cheap and especially useful in
resource-limited areas for controlling blood loss. It applies to
adult patients from age 18 to 75 years, ASA-1 and II from all
ethnic groups, who are undergoing oral and maxillofacial sur-
gery. This review and meta-analysis have the following limi-
tation, so we suggest caution during interpretation and use. 1.
High heterogeneity. 2. Sample size comparison: Some studies
are small; this may lead to publication bias and downgrade the
certainty of evidence. 3. Almost all of the studies are con-
ducted on the same continent, except for two, which are con-
ducted in Africa, and the included studies only have mild sys-
tematic disease (ASA-I and ASA-II), which leads to decreased
generalizability of evidence. 4. The high risk of bias included
studies [7, 9, 12, 13, 15, 22] reduces reliability of evidence. 5.
Vasoconstriction use before intubation and skin infiltration be-
fore surgery may lead to overestimation or underestimation of
hemodynamic measurements.

5.2. Implication and Future Directives

This review and meta-analysis put points for future research.

Comparison of clonidine with tranxemic acid on blood loss
concluded with the superiority of tranxemic acid. While there
are studies showing clonidine has more blood loss control than
tranxemic acid. This disparity will be addressed by additional
careful trials to minimize confounding. Future investigators
will be focused on the dose and timing of administration when
comparing clonidine with placebo and dexmedetomidine.

6. Conclusion

This systematic review and meta-analysis concluded that
clonidine is decreased blood loss than placebo by 75ml. The
meta-analysis revealed extreme statistical heterogeneity in the
comparison of clonidine with tranxemic acid, suggesting
substantial inconsistency in treatment effects across stud-
ies. Clonidine is less likely to be inferior to dexmedetomi-
dine in reducing blood loss for oral and maxillofacial sur-
gery.

Subgroup analysis showed that clonidine maintained mean
arterial blood pressure in a normal range better than placebo
when administered pre-induction than after induction. Though
clonidine is comparable with placebo, post-induction
clonidine administration maintains a lower mean heart rate
than placebo. Clonidine is maintained MAP before induction,
and it is effective pre-induction than post-induction admin-
istration to maintain a mean heart rate in normal range with
dexmedetomidine. Clonidine is a fast-acting duration of sur-
gery comparable with tranxemic acid and dexmedetomidine
but more than placebo.

Clonidine decreases the risk of severe bleeding by 10% than
placebo but is similar to dexmedetomidine. Clonidine reduces
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hypotension by 59% more than dexmedetomidine. Clonidine
is not significantly different from placebo regarding the risk
of induced hypotension, bradycardia, and nausea and vomit-
ing. However, this requires caution due to high heterogeneity.
It is comparable to dexmedetomidine for bradycardia but at
risk for nausea and vomiting.
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