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Abstract

Background: Clonidine, a potent α2-adrenoceptor agonist, is used in anesthesia for its sedative 
and analgesic properties, but its administration requires careful monitoring due to potential 
risks of hypotension and bradycardia. As there are increasing number of trials on clonidine, 
this study aimed to synthesize a conclusion on unwanted consequences of clonidine use in 
the perioperative period. Materials and Methods: This umbrella review synthesizes evidence 
on adverse events associated with perioperative prescription of clonidine, following the PRI-
OR guidelines using three prominent databases of Scopus, PubMed, and Web of Science with 
a strategic combination of keywords. Studies included were systematic reviews, meta-analy-
ses, and network meta-analyses published in English; studies reviewing prescribing systematic 
clonidine perioperative; and reporting adverse events. Primary outcomes were cardiovascular 
events, respiratory, neurological, and gastrointestinal complications. Data were extracted sys-
tematically by two independent reviewers and analyzed using random effects models in Stata. 
Pooled odds ratios and mean differences were calculated, with heterogeneity assessed using the 
I² statistic. Results: Our umbrella review of 8 systematic review studies including 223 studies 
from 1980 till now; all of which included only randomized controlled trials (RCTs). The bra-
dycardia analysis, comprising four studies, shows a significant increased risk of bradycardia 
compared to control (OR: 1.653, 95% CI: 1.013 to 2.700) with some heterogeneity (P=0.0609). 
Hypotension meta-analysis (four studies) reveals a substantial increased risk (exp(theta): 3.281, 
95% CI: 1.696 to 6.347), albeit with moderate heterogeneity (I^2=62.37%, P=0.0355). Heart 
rate reduction (two studies) and MAP reduction (two studies) meta-analyses indicate significant 
effects of clonidine, with substantial heterogeneity. Conclusion: Our comprehensive umbrella 
review highlights significant associations between perioperative clonidine and complications 
such as bradycardia and hypotension, suggesting the need for careful consideration and further 
investigation in clinical practice. [GMJ.2026;15:e3537] DOI:10.31661/gmj.v15i.3537
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Introduction

Clonidine as an α2-adrenoceptor agonist, 
has become a popular pharmacological 

agent holding significant implications with-
in the context of anesthesia. While clonidine 
demonstrates a high affinity for α2 receptors 
compared to α1 receptors, its utilization extends 
beyond anesthesia, encompassing a spectrum 
of medical scenarios. Notably, clonidine is 
recognized for its capacity to induce sedation 
and allay anxiety as a premedication adjunct 
before surgical procedures [1]. Furthermore, 
when combined with local anesthetics, clon-
idine extends the duration of analgesia and 
motor blockade, thus emerging as a valuable 
component in postoperative pain management 
[2]. However, caution is warranted, especial-
ly in patients with a history of cardiovascular 
disease, as clonidine’s propensity to induce 
hypotension and bradycardia may pose risks, 
necessitating judicious monitoring and ad-
ministration protocols [3]. While the literature 
underscores clonidine’s efficacy in stabiliz-
ing hemodynamics perioperatively, rigorous 
surveillance remains imperative to mitigate 
potential cardiovascular complications, in-
cluding myocardial infarction [4]. Moreover, 
its utility extends beyond traditional applica-
tions, as evidenced by our recent study, which 
demonstrated that clonidine can also provide 
a dry surgical site during septorhinoplasty [5]. 
A 2016 investigation revealed that administer-
ing low-dose clonidine to patients undergoing 
non-cardiac surgery did not confer a survival 
benefit or reduce the risk of non-fatal heart at-
tacks. However, it did increase the likelihood 
of developing severe hypotension and non-fa-
tal cardiac arrests, highlighting the need for 
caution when using this medication in periop-
erative care [6]. An investigation discovered 
that minimal-dose clonidine heightened the 
likelihood of clinically significant hypoten-
sion and non-lethal heart arrest in individuals 
undergoing non-heart surgery [7]. Additional-
ly, a study examining the impact of clonidine 
or midazolam premedication on perioperative 
reactions during ketamine anesthesia found 
that clonidine reduced pre- and postoperative 
blood catecholamine levels [8]. In fact, some 
evidences have shown that clonidine can in-
crease systolic blood pressure in patients with 

severe idiopathic orthostatic hypotension [9]. 
On the other hand, we can see in literature 
that it can contribute to hypotension as a side 
effect, particularly in patients with certain 
medical conditions or when used in combina-
tion with other medications [10, 11].   So, in 
this study we sought to amalgamate insights 
from available systematic evaluations and 
meta-analyses to illuminate the adverse out-
comes of clonidine administration during the 
perioperative phase. Additionally, what dis-
tinguishes this investigation is its overarching 
review methodology, which furnishes a supe-
rior degree of evidence by aggregating data 
from numerous systematic assessments, thus 
providing a more solid and extensive grasp of 
the hazards linked to perioperative clonidine 
usage, ultimately influencing medical practice 
and steering subsequent research.

Materials and Methods

This was an umbrella review study conduct-
ed based on the Preferred Reporting Items for 
Overviews of Reviews (PRIOR) [12]. The 
primary objective was to synthesize evidence 
on adverse events associated with periopera-
tive clonidine use. The PICO criteria (Popu-
lation, Intervention, Comparator, Outcomes) 
was used to determine eligibility criteria, as 
shown in Table-1. 

Population (P)
Inclusion: Patients undergoing surgical proce-
dures who received perioperative clonidine.
Exclusion: Patients undergoing non-surgical 
procedures or those receiving clonidine for 
non-perioperative indications.

Intervention (I)
Inclusion: Administration of clonidine during 
the perioperative period, regardless of dosage 
but method of administration should be sys-
tematic like oral or intravenous. 
Exclusion: Studies that do not specify the tim-
ing of clonidine administration relative to the 
surgical procedure. No intrathecal or intraar-
ticular injection studies were recruited.  

Comparator (C)
Inclusion: Studies comparing perioperative 
clonidine to placebo, no intervention, or other 
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medications used for similar indications (e.g., 
other alpha-2 agonists, opioids).

Outcomes (O)
Inclusion: Adverse events and complications 
associated with perioperative clonidine use.
Exclusion: Studies focusing solely on the ef-
ficacy of clonidine for pain management or 
other non-adverse event outcomes without 
detailed reporting on adverse events. 
Studies with design of Systematic reviews, 
meta-analyses, or network meta-analyses 
were included. Only studies published in En-
glish with no restrictions on publication date 
were included.
Primary outcomes were Cardiovascular 
events   (e.g., hypotension, bradycardia), Re-
spiratory complications, Neurological effects 
(e.g., sedation, dizziness), Gastrointestinal 
effects (e.g., nausea, vomiting), or any other 
reported adverse events or side effects.
Search strategy for PubMed was “(En-
glish[lang]) AND ("systematic review" OR 
"systematic literature review" OR systemat-
ic OR meta-analysis OR meta-analysis OR 
"meta-analysis" OR meta-analyses OR "meta 
analyses" OR "pooled analysis" OR “pooled 
analyses” OR "pooled data" OR “network 
meta-analysis” OR “network meta-analysis”) 
AND (“clonidine” OR "perioperative cloni-
dine") AND (surgery OR surgical OR periop-
erative OR "perioperative period"). Search 
was conducted on May 2, 2024 till May 5, 
2024. 
A comprehensive literature search was under-
taken, spanning multiple databases, including 
prominent sources such as PubMed, Scopus, 
Cochrane Library, Embase, Web of Science, 
MEDLINE, CINAHL, and Google Scholar, 
as well as clinical trial registries like Clini-
calTrials.gov and PROSPERO. This exhaus-
tive search aspirated to covered all available 
records from each database's inception up to 
May 5, 2024. 
We used the AMSTAR (measurement tool 
for the 'assessment of multiple systematic re-
views) criteria to evaluate the quality of the 
systematic reviews included in this umbrella 
review. This assessment ensures the reliability 
and validity of our findings [13].
To evaluate the overlap between the includ-
ed systematic reviews, the Corrected Covered 

Area was estimated based on the spreadsheet 
prepared by Keshavarz study [14].
A uniform data extraction template was em-
ployed to systematically gather pertinent in-
formation from each of the included studies. 
This template was designed to capture a range 
of essential details, including study design el-
ements, participant characteristics, interven-
tion particulars, and the primary outcomes 
under investigation. Two independent review-
ers extracted data from each study. Discrepan-
cies between reviewers were resolved through 
discussion or by involving a third reviewer. 
Extracted data were tabulated and synthesized 
to provide a comprehensive overview of find-
ings. This included qualitative synthesis for 
study characteristics and quantitative synthe-
sis where applicable.
A random effects meta-analytic approach 
was utilized to synthesize the data, thereby 
accommodating both within-study and be-
tween-study variability. This enabled the deri-
vation of more broadly applicable results. The 
analysis yielded pooled estimates of effect 
sizes, including odds ratios (ORs) for binary 
outcomes such as hypotension and bradycar-
dia, as well as mean differences (MDs) for 
continuous outcomes, such as heart rate and 
mean arterial pressure, were calculated using 
Stata (version 17MP, StataCorp LLC). Data 
were extracted from eligible studies, includ-
ing counts of events and means with standard 
deviations, and entered into Stata for analysis. 
The DerSimonian and Laird method was used 
to estimate between-study variance. Pooled 
ORs and 95% confidence intervals (CIs) for 
dichotomous outcomes were calculated using 
the Mantel-Haenszel method, while pooled 
MDs and 95% CIs for continuous outcomes 
were calculated using the inverse variance 
method. Heterogeneity was assessed using 
the I² statistic, with values over 50% indicat-
ing substantial heterogeneity. 

Results

Our umbrella review of 8 systematic review 
studies [15-22] including 223 individual stud-
ies from 1980 till now; all of which included 
only randomized controlled trials (RCTs). The 
calculated CCA was 0.82% that was far below 
the concerned level, so there was no signif-
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icant overlap between the systematic review 
studies. 
The included studies in this review (Table-1) 
cover a diverse range of objectives related to 
the use of clonidine and other α2-adrenocep-
tor agonists in perioperative medicine. Nishi-
na et al. [15] focus on assessing clonidine's 
efficacy in reducing perioperative myocardial 
ischemic events, while Munoz et al. [16] aim 
to evaluate potential indications of clonidine 
in the perioperative setting. Blaudszun et al. 
[17]  examine the effects of systemic α2 ag-
onists post-surgery, and examined the impact 
of clonidine on hemodynamic stability in in-
dividuals undergoing laparoscopic removal of 
the gallbladder, shedding light on its effects 
in this specific surgical context. Demiri et al. 
[19]  explore adverse events associated with 
α2-adrenoceptor agonists in non-cardiovas-
cular surgery under general anesthesia, while 
Lee et  al. study the adverse effects of hypo-
tensive agents in patients undergoing nasal 

surgery. Research by Wang et al. [21] juxta-
posed the efficacy of clonidine and tramadol 
in preventing shivering episodes after spinal 
anesthesia, while Ju et al. [22] explored the 
potential of preoperative alpha-2 agonist ad-
ministration to mitigate postoperative pain 
and reduce opioid requirements. These stud-
ies collectively provide insights into the po-
tential benefits, adverse effects, and broader 
applications of α2-adrenoceptor agonists in 
the perioperative context, contributing valu-
able knowledge to clinical practice and future 
research endeavors.
Nishina et al. [15] demonstrate a significant 
reduction in myocardial ischemia without an 
increase in bradycardia with clonidine ad-
ministration. Munoz et al. [16] report notable 
benefits such as reduced analgesic consump-
tion, nausea, vomiting, and improved hemo-
dynamic stability, although no impact on renal 
or cardiac outcomes is observed. Blaudszun et 
al. [17]  highlight differences in the effects of 

Figure 1.  Forest  plot of intraoperative bradycardia after clonidine administration

Figure 2.  Forest plot of intraoperative hypotension after clonidine administration 
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clonidine and dexmedetomidine on outcomes 
such as medication dosage. Zhang et al. [18] 
show significant reductions in mean arteri-
al pressure (MAP) and heart rate (HR) with 
clonidine during specific perioperative phases. 
Demiri et al. [19] underscore common adverse 
events like hypotension and bradycardia, 
while suggesting dexmedetomidine's potential 
in mitigating intraoperative hypertension and 
tachycardia. Lee et al, [20] identify dexmede-
tomidine's impact on intraoperative bleeding, 
fentanyl administration, and postoperative 
pain. Wang et al. [21] contrast clonidine's 
efficacy with tramadol for shivering control, 
while Ju et al. [22] demonstrate the benefits of 
preoperative α2 agonist administration in re-
ducing opioid consumption and pain intensity. 
These findings collectively highlight the mul-
tifaceted effects and potential clinical impli-
cations of α2-adrenoceptor agonists in periop-
erative care, offering insights for optimizing 
patient outcomes and guiding future research 

endeavors. Forest plot in Figure-1  presents 
the results of a meta-analysis assessing the 
effects of intraoperative clonidine versus pla-
cebo on bradycardia during surgery. With four 
studies included, the analysis reveals an over-
all effect size (OR) of 1.653 (95% CI: 1.013 
to 2.700), indicating a significant impact of 
clonidine on bradycardia compared to placebo 
(P=0.0444). Despite some observed heteroge-
neity among the studies, the test of homoge-
neity does not reach statistical significance 
(P=0.0609). Notably, individual study effects 
range from 1.160 to 3.940, with correspond-
ing confidence intervals indicating variability 
in the estimated effects. These findings col-
lectively suggest that intraoperative clonidine 
may indeed influence bradycardia occurrence, 
warranting attention in clinical practice and 
further investigation. This forest plot summa-
rizes a meta-analysis investigating the impact 
of intraoperative clonidine versus placebo on 
hypotension across four studies. Utilizing a 

 Figure 3.   Forest plot of magnitude of heart rate reduction after clonidine administration 

Figure 4.  Forest plot of magnitude of mean arterial pressure reduction after clonidine administration 
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random-effects model, the analysis reveals 
an overall effect size (OR) of 3.281 (95% 
CI: 1.696 to 6.347), signifying a substantial 
association between clonidine administration 
and hypotension during surgery (P=0.0004). 
Despite moderate heterogeneity among the 
studies (tau^2=0.2614, I^2=62.37%), the test 
of homogeneity suggests significant differ-
ences across studies (P=0.0355). Individual 
study effects range from 1.780 to 5.970, with 
corresponding confidence intervals indicating 
variability in the estimated effects. Notably, 
studies by Blaudszun et al . [17] and Wang 
et al. [21] contribute significantly to the over-
all effect size. These findings underscore the 
importance of careful monitoring and man-
agement of hypotension when utilizing clon-
idine intraoperatively, warranting further in-
vestigation and clinical consideration. This 
meta-analysis examines the impact of intra-
operative clonidine versus placebo on heart 
rate reduction across two studies, employing 
a random-effects model. The analysis reveals 
an overall effect size (exp(theta)) of 8.165 
(95% CI: 2.095 to 31.815), indicating a signif-
icant association between clonidine adminis-
tration and heart rate reduction during surgery 
(P=0.0025). Notably, there is substantial het-
erogeneity among the studies (tau^2=0.8182, 
I^2=83.27%), suggesting differences in effect 
sizes between studies (P=0.0145). The study 
by Munoz et al. [16] contributes more signifi-
cantly to the overall effect size compared to 
Zhang et al. [18]  These findings emphasize 
the potential for marked heart rate reduction 
with intraoperative clonidine use, necessitat-
ing careful monitoring and consideration of 
individual patient factors. Further research is 
warranted to elucidate the clinical implica-
tions and optimize patient management strat-
egies. This meta-analysis examines the effects 
of intraoperative clonidine versus placebo on 
mean arterial pressure (MAP) reduction across 
two studies, employing a random-effects 
model. The analysis reveals an overall effect 
size (exp(theta)) of 6.149 (95% CI: 1.320 to 
28.639), indicating a significant association 
between clonidine administration and MAP 
reduction during surgery (P=0.0207). There 
is considerable heterogeneity among the stud-
ies (tau^2=1.0647, I^2=85.52%), suggesting 
substantial variability in effect sizes between 

studies (P=0.0086). Notably, the study by Mu-
noz et al. [16] contributes more significantly 
to the overall effect size compared to Zhang et 
al. [18] These findings underscore the poten-
tial for marked MAP reduction with intraop-
erative clonidine use, emphasizing the impor-
tance of vigilant monitoring and tailored pa-
tient management strategies. Further research 
is necessary to better understand the clinical 
implications and optimize perioperative care 
practices. 

Discussion

Our study showed a significant effect of clon-
idine on the incidence of intraoperative hy-
potension and bradycardia; while its confrere 
medication in the α2-adrenoceptor agonist 
group, dexmedetomidine, has shown protec-
tive effects against intraoperative hypertension 
and tachycardia [23-25]. This dichotomy in 
the effects of clonidine and dexmedetomidine 
underscores the nuanced role of α2-adreno-
ceptor agonists in perioperative management. 
Clonidine's propensity to cause hypotension 
and bradycardia reflects its potent central 
and peripheral sympatholytic actions, which 
can be advantageous in certain surgical set-
tings but may also pose risks in patients with 
compromised cardiovascular stability. This 
was the reason that we excluded studies that 
included effects of α2-adrenoceptor agonists 
for hypotension and bradycardia together, like 
Wijeysundera et al.'s study [23]. However, 
these medications’ hypotensive effects can be 
counteracted by antagonists like idazoxan and 
efaroxan, which act on both imidazoline re-
ceptors and α2 receptors [23]. The ability to 
modulate these effects with antagonists shows 
the importance of personalized medicine in 
perioperative care, where the balance between 
therapeutic benefits and potential adverse ef-
fects must be carefully managed.
Research suggests that clonidine may re-
duce the occurrence of perioperative myo-
cardial ischemia during noncardiac surgery, 
potentially offering benefits in certain medi-
cal contexts [24]. This finding is particularly 
significant for high-risk patients, where the 
reduction of myocardial ischemia can signifi-
cantly improve surgical outcomes and reduce 
postoperative complications. However, there 
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are reports indicating that abrupt withdraw-
al from clonidine therapy can rarely lead to 
acute myocardial infarction [25]. This shows 
the importance of gradual tapering and care-
ful monitoring when discontinuing clonidine, 
especially in patients with known cardiovas-
cular disease. Moreover, recent studies have 
shown that clonidine does not mitigate the 
risk of myocardial infarction in specific sit-
uations, such as during perioperative care 
[26]. This suggests that while clonidine may 
have protective effects in some contexts, its 
efficacy is context-dependent and may not be 
universally beneficial. Additionally, clonidine 
has not demonstrated effectiveness in reduc-
ing mortality or non-fatal heart attacks in the 
short term after randomization [27]. These 
findings highlight the need for a more com-
prehensive understanding of the mechanisms 
through which clonidine exerts its effects and 
the specific patient populations that may ben-
efit most from its use. On the other hand, our 
study found that it might increase the risk of 
cardiac adverse events when considering re-
sults from a pool of more than 200 single stud-
ies. This comprehensive analysis suggests that 
the overall risk-benefit profile of clonidine in 
perioperative care may be more complex than 
previously thought, necessitating a cautious 
and individualized approach to its use.
An individual study on the effects of clonidine 
on patients with autonomic dysfunction found 
that the maximum decrease in systolic BP in-
duced by clonidine was 26±6 mm Hg. This 
was modulated through ganglionic blockage 
[28]. This significant reduction in systolic 
blood pressure highlights the potent sym-
patholytic effects of clonidine, which can be 
particularly pronounced in patients with auto-
nomic dysfunction. This can make the pressor 
response to norepinephrine and its analogues 
very unpredictable [29]. The unpredictability 
of the pressor response in these patients un-
derscores the complexity of managing auto-
nomic dysfunction and the need for tailored 
therapeutic strategies to ensure patient safety 
and optimal outcomes.
As well as what we concluded in our study, 
Hanna et al. study examined the effectiveness 
and safety of clonidine in rapidly lowering 
blood pressure in hospitalized patients with 
severe hypertension but no symptoms. They 

reviewed the medical records of 200 patients 
who received clonidine within 6 hours of de-
veloping severe hypertension. The goal was 
to see how many patients experienced a sig-
nificant drop in blood pressure (at least 30% 
reduction in mean arterial pressure) within 4 
hours of taking clonidine. The results showed 
that about 10% of patients achieved this sig-
nificant drop in blood pressure, with women 
and those receiving a higher dose of clonidine 
(0.3 mg) being more likely to respond well. 
The researchers also found that older age and 
preexisting vascular disease were associated 
with a better response to clonidine. However, 
they noted that it was difficult to predict which 
patients would respond well to the medication 
based on their clinical characteristics. In terms 
of safety, the researchers observed 14 adverse 
events within 24 hours of clonidine adminis-
tration, with most being cases of acute kidney 
injury [31]. The optimal dosage of clonidine 
for perioperative use remains a topic of inves-
tigation, with studies suggesting that a small 
oral dose of 0.1-0.2 mg may be effective in 
reducing the incidence of perioperative myo-
cardial ischemic episodes [32, 33].

Conclusion

In conclusion, our umbrella review provides a 
comprehensive synthesis of evidence regard-
ing adverse events associated with periopera-
tive clonidine use. Through rigorous analysis 
of eight systematic review studies comprising 
223 studies spanning over four decades, we 
found compelling evidence linking clonidine 
to adverse cardiovascular outcomes, partic-
ularly bradycardia and hypotension. These 
findings underscore the importance of cau-
tious utilization of clonidine in perioperative 
settings and advocate for further exploration 
through robust clinical investigations. Clini-
cians should exercise prudence in prescribing 
clonidine, taking into account the potential 
risks highlighted in this review, to optimize 
patient safety and outcomes.

Conflict of Interest 

None.

 Perioperative Clonidine, Bradycardia and Hypotension Sayadinia M, et al.

GMJ.2026;15:e3537
www.gmj.ir

9



References

1.	 Striebel HW, Koenigs D, Heil T. The role of 
clonidine in anesthesia. Der Anaest. 1993 
Mar 1;42(3):131-41.

2.	 Aantaa R, Jalonen J. Perioperative use of α2-
adrenoceptor agonists and the cardiac patient. 
European journal of anaesthesiology. 2006 
May;23(5):361-72.

3.	 Khan ZP, Ferguson CN, Jones RM. Alpha‐2 
and imidazoline receptor agonists Their 
pharmacology and therapeutic role. Anest. 
1999 Feb;54(2):146-65.

4.	 Pöpping DM, Elia N, Marret E, Wenk M, 
Tramer MR, Warner DS, Warner MA. 
Clonidine as an adjuvant to local anesthetics 
for peripheral nerve and plexus blocks: a 
meta-analysis of randomized trials. J Amer 
Soc Anesthesiol. 2009 Aug 1;111(2):406-15.

5.	 Sohrabpour M, Sadeghi Seyed E, Ghaedi M, 
Kalani N, Sanie Jahromi MS. Effect of Oral 
Clonidine as a Premedication on Hemorrhage 
during Septorhinoplasty: A Double-Blind 
Randomized Clinical Trial. J Medclinic 
Chem Sci. 2022;5(6):1001-7.

6.	 Devereaux PJ, Sessler DI, Leslie K, Kurz 
A, Mrkobrada M, Alonso-Coello P, Villar 
JC, Sigamani A, Biccard BM, Meyhoff CS, 
Parlow JL. Clonidine in patients undergoing 
noncardiac surgery. NEJM. 2014 Apr 
17;370(16):1504-13.

7.	 Devereaux PJ, Sessler DI, Leslie K, Kurz 
A, Mrkobrada M, Alonso-Coello P, Villar 
JC, Sigamani A, Biccard BM, Meyhoff CS, 
Parlow JL. Clonidine in patients undergoing 
noncardiac surgery. New England Journal of 
Medicine. 2014 Apr 17;370(16):1504-13.

8.	 Kaukinen S, Kaukinen L, Eerola R. 
Preoperative and postoperative use of 
clonidine with neurolept anaesthesia. Acta 
Anaesthesiologica Scandinavica. 1979 
Apr;23(2):113-20.

9.	 Keränen A, Nykänen S, Taskinen J. 
Pharmacokinetics and side-effects of 
clonidine. European journal of clinical 
pharmacology. 1978 Mar;13:97-101.

10.	 Ahsanuddin K. Side effects of clonidine. The 
American Journal of Psychiatry. 1982 Aug 
1;139(8):1083-.

11.	 Prisant LM. Transdermal clonidine 
skin reactions. The Journal of Clinical 
Hypertension. 2002 Mar;4(2):136-8.

12.	 Pollock M, Fernandes RM, Pieper D, Tricco 
AC, Gates M, Gates A, Hartling L. Preferred 
Reporting Items for Overviews of Reviews 
(PRIOR): a protocol for development of a 

reporting guideline for overviews of reviews 
of healthcare interventions. Systematic 
reviews. 2019 Dec;8:1-9.

13.	 Shea BJ, Grimshaw JM, Wells GA, Boers M, 
Andersson N, Hamel C, Porter AC, Tugwell 
P, Moher D, Bouter LM. Development of 
AMSTAR: a measurement tool to assess 
the methodological quality of systematic 
reviews. BMC Med Res Methodol. 2007 
Dec;7:1-7.

14.	 Keshavarz P. Interactive Spreadsheet for 
pairwise Corrected Covered Area for 
‎assessment of Overlap of systematic reviews. 
A tool for Evidence-based ‎medicine: Update 
in Emerg Med [Internet]; Available from: 
https://uiemjournal.com/index.php/main/
article/view/49.

15.	 Nishina K, Mikawa K, Uesugi T, Obara H, 
Maekawa M, Kamae I, Nishi N. Efficacy 
of clonidine for prevention of perioperative 
myocardial ischemia: a critical appraisal and 
meta-analysis of the literature. The J Amer 
Soc Anesthesiol. 2002 Feb 1;96(2):323-9.

16.	 Munoz MC, De Kock M, Forget P. What 
is the place of clonidine in anesthesia 
Systematic review and meta-analyses of 
randomized controlled trials. J Clinic Anest. 
2017 May 1; 38:140-53.

17.	 Blaudszun G, Lysakowski C, Elia N, Tramer 
MR. Effect of perioperative systemic 
α2 agonists on postoperative morphine 
consumption and pain intensity: systematic 
review and meta-analysis of randomized 
controlled trials. J Amer Soc Anesthesiol. 
2012 Jun 1;116(6):1312-22.

18.	 Zhang Y, Zhang X, Wang Y, Zhang J. Effect 
of clonidine on hemodynamic responses 
during laparoscopic cholecystectomy: a 
systematic review and meta-analysis. Surg 
Laparosc Endosc Percutan Tech. 2017 Oct 
1;27(5):335-40.

19.	 Demiri M, Antunes T, Fletcher D, Martinez 
V. Perioperative adverse events attributed 
to α2-adrenoceptor agonists in patients not 
at risk of cardiovascular events: systematic 
review and meta-analysis. Br J Anaesth. 2019 
Dec 1;123(6):795-807.

20.	 Lee J, Kim SW, Hwang SH. The efficacy 
of hypotensive agents on intraoperative 
bleeding and recovery following general 
anesthesia for nasal surgery: a network meta-
analysis. Clin Exp Otorhinolaryngol. 2021 
May;14(2):200.

21.	 Wang J, Zhao H, Li Y, Wang R, Wang N. 

Sayadinia M, et al.  Perioperative Clonidine, Bradycardia and Hypotension

10 GMJ.2026;15:e3537
www.gmj.ir

 Perioperative Clonidine, Bradycardia and Hypotension Sayadinia M, et al.



28.	 Biccard BM, Sigamani A, Chan MT, Sessler 
DI, Kurz A, Tittley JG, Rapanos T, Harlock 
J, Szalay D, Tiboni ME, Popova E. Effect of 
aspirin in vascular surgery in patients from 
a randomized clinical trial (POISE-2). Br J 
Surg. 2018 Nov;105(12):1591-7.

29.	 Shibao C, Gamboa A, Abraham R, Raj SR, 
Diedrich A, Black B, Robertson D, Biaggioni 
I. Clonidine for the treatment of supine 
hypertension and pressure natriuresis in 
autonomic failure. Hypertension. 2006 Mar 
1;47(3):522-6.

30.	 Mustafa HI, Fessel JP, Barwise J, Shannon 
JR, Raj SR, Diedrich A, Biaggioni I, 
Robertson D, Warner DS. Dysautonomia: 
perioperative implications. Anesthesiol. 2012 
Jan 1;116(1):205-15. 

31.	 Hanna J, Ghazi L, Yamamoto Y, Simonov 
M, Shah T, Wilson FP, Peixoto AJ. Excessive 
blood pressure response to clonidine in 
hospitalized patients with asymptomatic 
severe hypertension. Am J Hypertens. 2022 
May 1;35(5):433-40.

32.	 Henry RG, Raybould TP, Romond K, 
Kouzoukas DE, Challman SD. Clonidine 
as a preoperative sedative. Special Care in 
Dentistry. 2018 Mar;38(2):80-8.

33.	 Marinangeli F, Ciccozzi A, Donatelli F, Di 
Pietro A, Iovinelli G, Rawal N, Paladini 
A, Varrassi G. Clonidine for treatment 
of postoperative pain: a dose-finding 
study. European Journal of Pain. 2002 Jan 
1;6(1):35-42.

Clonidine versus tramadol for post spinal 
anesthesia shivering: A meta-analysis of 
randomized controlled trials. Saudi Med J. 
2021 Apr;42(4):363.

22.	 Ju JY, Kim KM, Lee S. Effect of preoperative 
administration of systemic alpha-2 agonists 
on postoperative pain: a systematic review 
and meta-analysis. Anesth Pain Med. 2020 
Apr 4;15(2):157.

23.	 Wijeysundera DN, Naik JS, Beattie WS. 
Alpha-2 adrenergic agonists to prevent 
perioperative cardiovascular complications:: 
A meta-analysis. Am J Med. 2003 Jun 
15;114(9):742-52.

24.	 Khan ZP, Ferguson CN, Jones RM. Alpha‐2 
and imidazoline receptor agonistsTheir 
pharmacology and therapeutic role. 
Anaesthesia. 1999 Feb;54(2):146-65.

25.	 Wallace AW, Galindez D, Salahieh A, Layug 
EL, Lazo EA, Haratonik KA, Boisvert 
DM, Kardatzke D. Effect of clonidine on 
cardiovascular morbidity and mortality after 
noncardiac surgery. Anesthesiol. 2004 Aug 
1;101(2):284-93.

26.	 Simic J, Kishineff S, Goldberg R, Gifford 
W. Acute myocardial infarction as a 
complication of clonidine withdrawal. J 
Emerg Med. 2003 Nov 1;25(4):399-402.

27.	 Devereaux PJ, Mrkobrada M, Sessler DI, 
Leslie K, Alonso-Coello P, Kurz A, Villar 
JC, Sigamani A, Biccard BM, Meyhoff CS, 
Parlow JL. Aspirin in patients undergoing 
noncardiac surgery. N Engl J Med. 2014 Apr 
17;370(16):1494-503.

10 GMJ.2026;15:e3537
www.gmj.ir

 Perioperative Clonidine, Bradycardia and Hypotension Sayadinia M, et al.

GMJ.2026;15:e3537
www.gmj.ir

11


