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ABSTRACT

Objective Dexmedetomidine is a highly selective alpha-2 adrenergic receptor agonist with sedative and
analgesic properties but without respiratory depression effect and has been widely used in perioperative
anesthesia. Here we performed a systematic review and meta-analysis to evaluate the effect of dexmedetomidine
on maintaining perioperative hemodynamic stability in elderly patients.

Methods PubMed, Web of Science, the Cochrane Library, China National Knowledge Infrastructure (CNKI),
and Wanfang Data were searched for randomized-controlled trials (RCTs) on the application of dexmedetomidine
in maintaining perioperative hemodynamic stability in elderly patients from their inception to September, 2021.
The standardized mean differences (SMD) with 95% confidence interval (CI) were employed to analyze the data.
The random-effect model was used for the potential clinical inconsistency.

Results A total of 12 RCTs with 833 elderly patients (dexmedetomidine group, 546 patients; control group, 287
patients) were included. There was no significant increase in perioperative heart rate (HR), mean arterial pressure
(MAP), and diastolic blood pressure (DBP) in the dexmedetomidine group before and during the operation. In
addition, the variations of hemodynamic indexes including HR, MAP, SBP (systolic blood pressure), and DBP
were significantly lower in the dexmedetomidine group compared with the control group (HR: SMD = —0.87,
95% CI: =1.13 to =0.62; MAP: SMD = —1.12, 95% CI: =1.60 to —0.63; SBP: SMD = —-1.27, 95% CI: =2.26 to
-0.27; DBP: SMD = =0.96, 95% CI: =1.33 to =0.59). Subgroup analysis found that with the prolongation of 1.0
ug/kg dexmedetomidine infusion, the patient’s heart rate declined in a time-dependent way.

Conclusion Dexmedetomidine provides more stable hemodynamics during perioperative period in
elderly patients. However, further well-conducted trials are required to assess the effective and safer doses of

dexmedetomidine in elderly patients.
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INTRODUCTION

Dexmedetomidine is widely used in perioperative
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anesthesia as it has sedative, anti-anxiety, and analge-
sic effects and can avoid respiratory depression caused
by over-sedation™>!. With a high alpha-2/alpha-1 recep-
tor activity ratio, dexmedetomidine is a highly specific
and selective alpha-2 adrenergic receptor agonist!*®,
Alpha-2 adrenergic receptors are present in presynaptic
and postsynaptic membranes. The activation of alpha-2
adrenergic receptors in presynaptic membrane can re-
duce the release of norepinephrine and epinephrine,
while the activation of alpha-2 adrenergic receptors in
postsynaptic membrane can lead to neuronal membrane
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hyperpolarization. Therefore, the stimulation of alpha-2
adrenergic receptors by dexmedetomidine can attenu-
ate the sympathetic responses, maintain hemodynamic
stability, and exert sedative and analgesic effects'’.
Notably, loading or rapid dose-escalation of dexmedeto-
midine leads to transient hypertension followed by hy-
potension, which is due to the activation of postsynaptic
alpha-2 adrenergic receptors in vascular smooth muscle
cells, resulting in increased peripheral vascular resis-
tance and elevated blood pressure. Furthermore, dex-
medetomidine may directly inhibit cardiac myocytes by
affecting sodium and calcium channels to decrease the
frequency of spontaneous action potentials and prolong
the duration of action potentials'®..

Intubation, extubation, and surgical resection
during the perioperative period can lead to increase
in blood pressure, heart rate, and plasma catechol-
amine concentration™ ', Due to the decline in the
cardiovascular and cerebrovascular functions, drug ab-
sorption, distribution, metabolism, and elimination in
elderly people are worse than those in young people.
Hepatic metabolism of drugs is affected by aging due
to a decrease in hepatic blood flow in elderly patients.
The age-related decrease in liver parenchyma reduc-
es hepatic microsomal enzymes and extends the half-
life of drugs. Decreased renal function is manifested
as a progressive reduction in creatinine clearance and
glomerular filtration rate. Furthermore, reduction in
the renal clearance prolongs the plasma half-life of
renally excreted drugs and increases the steady-state
concentration!”, Therefore, elderly patients are prone
to have a significant increase in blood flow fluctuations
due to surgical operations during the perioperative pe-
riod, and a higher rate of hypotension and bradycardia
after the loading or rapid dose of dexmedetomidine,
which increases the occurrence of complications!?,
Therefore, it is very important for anesthesiologists to
reduce the sympathetic adrenal response in elderly pa-
tients during the perioperative period.

The purpose of this study was to provide a more com-
prehensive description of the effect of dexmedetomidine on
maintaining perioperative hemodynamic stability in elderly
patients based on the currently available studies.

METHODS

Search strategy
This study followed the methodology outlined in the Co-
chrane Handbook for Systematic Reviews of Interven-
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tions version 6.1, We performed it in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Protocols (PRISMA) statement!'*!,
PubMed, Web of Science, the Cochrane Library
databases, China National Knowledge Infrastructure
(CNKI), and China Wanfang databases were searched
for articles published from their inception to September,
2021. Randomized-controlled trials (RCTs) evaluating
the application of dexmedetomidine in maintaining
perioperative hemodynamic stability in elderly patients
were considered. The relevant ongoing or completed
studies on ClinicalTrials.gov were also searched, and
references of the retrieved studies were also reviewed
to identify further relevant studies. The search formula
was as follows: ((Dexmedetomidine) OR (Dexmedetomi-
dine [MeSH Terms])) AND ((Elderly) OR (Elderly [MeSH
Terms])) AND ((Cardiovascular) OR (Cardiovascular
[MeSH Terms]) OR (Hemodynamic) OR (Hemodynamic
[MeSH Terms])) AND ((Randomized-controlled trials)
OR (Randomized-controlled trials [MeSH Terms])). In
addition, we manually searched the references of the
identified studies. There was no language restriction.

Inclusion and exclusion criteria

Two researchers (LJT and SY) independently reviewed
the titles and abstracts of all the retrieved studies to
evaluate whether the articles could be included in the
analysis. When the two researchers disagreed, they
would consult a third researcher (ZD). According to
Participants, Interventions, Comparisons, Outcomes,
and Study design (PICOS) protocol, the following in-
clusion criteria were applied: a) Patients: The elderly
patients in perioperative period or the study population
were older than or equal to 60 years. b) Intervention
and comparison: Each study contained at least two
groups of subjects, one receiving dexmedetomidine
and the other receiving control treatment (blank or
saline). c) Outcomes: The hemodynamic parameters
included heart rate (HR), mean arterial pressure (MAP),
systolic blood pressure (SBP), and diastolic blood
pressure (DBP). And d) study design: Only RCTs were
included to ensure that the combined results were of
good quality; in addition, studies that could not pro-
vide effective analysis data were excluded.

Data extraction and quality assessment

Two researchers independently extracted the following
data: article title, author’s name, year of publication,
journal name, research area (hospital or research insti-
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tute), total number of patients, number of patients in
each group, type of surgical procedure, hemodynamic
parameter, and dexmedetomidine dosage and adminis-
tration. After data extraction was completed, a third re-
searcher checked the consistency of the data extracted.

The two researchers evaluated the quality of in-
cluded studies in accordance with the quality assess-
ment section of Cochrane Handbook for Systematic Re-
views of Interventions (version 6.1). They also assessed
selection bias, blinding bias, incomplete outcome data
bias, selective reporting bias, and other biases for each
included study. Disagreements were resolved by dis-
cussion during data abstraction. The bias of the study
was categorized as low-risk, medium-risk, or high-risk
accordingly. In addition, the baseline characteristics and
co-morbidities were compared between intervention
and control groups in each study as these factors might
have significant impacts on the conclusions.

Statistical analysis

The results of the meta-analysis were analyzed by
Review Manager 5.4 (Cochrane Collaboration, Oxford,
UK) and Stata 12.0 (Stata Corporation, College Sta-
tion, TX, USA)">'¢!, The standardized mean differences
(SMD) with 95% confidence interval (CI) were estimat-
ed for continuous data. The random-effect model was
used to pool the data for the consideration of meth-
odological and clinical heterogeneities. Q test (P < 0.1
denoted statistically significant heterogeneity) and I?
statistics (I? > 50% was considered the presence of
significant heterogeneity) were used to evaluate the
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heterogeneities of the studies.

If more than 6 studies are included in the me-
ta-analysis, the results were shown with a forest
graph. Publication bias was evaluated with the Egger’s
test, and Duval and Tweedie’s trim and fill test was
used to evaluate the sensitivity of the results*”*®!, Un-
less the P was less than 0.001, we would give an accu-
rate P value, except for P < 0.05 in Egger’s test, which
was considered statistically significant. Other P < 0.05
could be considered statistically significant.

RESULTS

Literature search, study characteristics, and
quality assessment
A total of 955 and 13 articles, respectively, were re-
trieved through database system retrieval and manual
retrieval. After 108 duplicate papers were removed,
the titles and abstracts of the remaining papers were
screened. Additionally, 834 articles that did not meet
the inclusion criteria were excluded. Ten trials were
terminated without hemodynamic data. Finally, 12
studies were included in the meta-analysis (Fig. 1).
The screening included 833 elderly patients during
perioperative period for meta-analysis, including 546
dexmedetomidine patients and 287 control patients
(blank or saline). The basic characteristics of the 12
studies included in the meta-analysis are presented in
Table 177,

Based on the quality assessment part of Cochrane
handbook, a systematic evaluation was conducted to

Records identified in database search (n=955)
PubMed (n=628)
Cochrane (n=71)
Web of Science (n=76)

Additional records identified through

other sources (n=13)

China National Knowledge Infrastructure (n=113)
WanFang Data (n=67)

{ Duplicates removed (n=108) ]

(n=873)

Titles and abstracts screened ’

v

eligibility (n=39)

Recordsexcluded (n=834):

Not related to dexmedetomidine (n=36)

Review or in vitro/animal studies or letter or editorial or conference paper (n=81)
Not elderly patients (n=629)

Non-perioperative period (n=73)

Not related to hemodynamics (n=15)

‘ Full-text articles assessed for ’

( Records excluded (n=27):
| "l Insufficient data (n=10)
critical appraisal (n=17)

| Included | | Eligibility | |Screening|| Identification |

‘ Studies included in meta-analysis(n=12) ’

Figure 1. Flowchart of the literature search and selection process.
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Table 1. Baseline characteristics of included studies for meta-analysis

Sample size L - . Control
Author, yyar ——— — Dexmedetomidine dose/administration Surgery
Dex Con group
Qiao, 20201 50 50 0.40 pg/kg loading Blank Undergoing laparoscopic cholecystectomy
Li, 2015% 20 20 1.00 pg/kg loading Blank ERCP
- ) Undergoing tracheal intubation under gen-
Song, 20174 30 30 1.00 pg/kg loading Blank )
eral anesthesia

Chen, 201974 90 30 0.20, 0.40, 0.60 ug/kg/h infusion Saline Colorectal cancer surgery

0.50, 1.00 kg loading; 0.50 kg/h Radical resection of esophageal carcinoma
Lin, 20171¥ 44 22 ha/kg K ua/ke/ Blank phag

infusion under thoracoscopy surgery
Su, 201414 25 25 0.50 pg/kg loading; 0.40 pg/kg/h infusion  Saline  Thoracolumbar surgery
Zhang, 2018 30 30 0.50 pg/kg loading Saline  Abdominal operation
Cao, 20181 90 0 0.30, 0.50, 0.70 pg/kg loading Blank Radical resection of colorectal cancer

0.25, 0.50, 1.00 pg/kg loading; constant
Guan, 20151" 60 20 o Ha g g Saline  Abdominal surgery

speed infusion in 10mins

0.50 kg loading; constant speed infusion Hypertension patients with noncardiac
Lee, 201778 20 20 ha/kg : P Saline yp P

in 10 min surgery
Ko, 20151 47 0 0.10, 0.30, 0.50, 0.70, 1.00 pg/kg loading Blank  Orthopedic or urologic surgery
Du, 20195% 40 40 0.60 pg/kg/h infusion Saline Laparoscopic cholecystectomy surgery

Dex: dexmedetomidine; Con: control; ERCP: endoscopic retrograde cholangiopancreatography.

assess the bias risk of all included articles, including
selection bias, selective reporting bias, incomplete
reporting bias, and publication bias. According to the
above manual, the quality of the literature was de-
fined as low, moderate, and high. Except that some
studies did not describe the RCTs proposal in detail
and were not clear about the selective reporting bias,
almost all the included RCTs were assessed as low bias
risk, indicating that they were of good quality (Fig.
2). Moreover, patients with severe co-morbidity were
excluded from RCTs, and the basic characteristics and
co-morbidities were not significantly different between

Blinding of participants and personnel (performance hias)

Blinding of outcome assessment (detection bias)

Random sequence generation (selection bias)
~|®|®|®|®|Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

= [ @ | Allocation concealment (selection bias)

1%}

intervention group and control group. :‘é
5

Hemodynamic indexes é
Comparison between before and after operation Cacetal. 201818 b ®®
Ten RCT articles provided HR of elderly patients be- Chen et al. 2019 @ L] ®®
_ _ o Duetal. 2019 ® @ ® ® ® @ =

fore and after operation with dexmedetomidine treat- Guan et al. 2015 | ®| 2 |® | ® ?®
ment. The merged results of 10 RCT articles showed Koetal2015|® @@ @ )
that the increase of HR was not statistically significant lecetal. 2017 @@ @ @ @@ ®
(SMD = 0.13, 95%CI: -0.44 to 0.70; Fig. 3A and Lietal. 2015 |2 @ |® ® | ® |7 &
Table 2)[192>24232627.28301 " gensitjvity analysis revealed Linetal. 2017 | ® | ®|@ | ®|@®|2|®
that the sources of heterogeneity might be related to Qiaoetal. 2020 @ | ® | ® ® | ®|2 &
Qiao et al. 2020, Zhang et al. 2017"!, and Du et al. Song etal. 2017 | |@®|® | ®|® |2 |®
201913, Suetal. 2014 ® @ 2|2 @ 2 @
A meta-analysis of 8 articles on MAP before and Zhang etal. 2018 |2 |®|® | ©|® |2 |®

after operation found that there was no statistical sig- Figure 2. Bias risk of all included articles
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Table 2. Summary of included studies

Heterogeneity

Indexes No. of studies Sample size SMD (95% CI) 5
I (%) P value
Comparison between before and after operation
MAP 8 450 0.12 (-0.54, 0.79) 93.1 <0.001
HR 10 550 0.13 (-0.44, 0.70) 91.7 <0.001
SBP 4 200 1.38 (0.11, 2.64) 93.5 <0.001
DBP 4 200 1.11 (-0.25, 2.46) 94.5 <0.001
Comparison between dexmedetomidine and control
MAP 8 440 -1.12 (-1.60, -0.63) 81.6 <0.001
HR 10 540 -0.87 (-1.13, -0.62) 50.8 0.032
SBP 4 200 -1.27 (-2.26, -0.27) 90.0 <0.001
DBP 4 200 -0.96 (-1.33, -0.59) 34.9 0.203
Time effect of SBP and HR with 0.5 pg/kg and 1.0 pg/kg dexmedetomidine, respectively
SBP (s, o) 3 112 -1.17 (-3.36, 1.02) 96.0 <0.001
SBPss, 10) 3 112 -0.07 (-0.43, 0.28) 0.0 0.686
SBPo:5, 20) 2 62 -0.59 (-1.10, -0.08) 0.0 0.320
SBP1, o) 2 64 -0.24 (-0.73, 0.25) 0.0 0.889
SBP(. 10) 2 64 -0.86 (-1.95, 0.22) 74.5 0.048
SBP(, 50 2 64 -0.24 (-0.73, 0.25) 0.0 0.889
HR .5, 0) 5 212 -0.41 (-0.95, 0.13) 72.4 0.006
HR 0.5, 10) 5 212 -0.73 (-1.51, 0.04) 85.7 <0.001
HR 0.5, 20) 3 102 -1.48 (-2.30, -0.66) 68.5 0.042
HR, o) 2 64 -0.14 (-0.63, 0.35) 0.0 0.340
HR 1, 10) 2 64 -1.53 (-2.09, -0.97) 0.0 0.709
HR1, 20) 2 64 -1.96 (-2.56, -1.36) 0.0 0.944

MAP: mean arterial pressure; HR: heart rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; SMD:
standardized mean difference; CI: confidence interval; SBP s o: systolic blood pressure measured at the beginning of
infusing 0.5 pg/kg dexmedetomidine; SBP s, 10y: Systolic blood pressure measured after 10 minutes of infusing 0.5 pug/kg
dexmedetomidine; SBP g s, 20): Systolic blood pressure measured after 20 minutes of infusing 0.5 pg/kg dexmedetomidine;
SBP(;, ¢): systolic blood pressure measured at the beginning of infusing 1 pg/kg dexmedetomidine; SBP;, 10y: Systolic blood
pressure measured after 10 minutes of infusing 1 pg/kg dexmedetomidine; SBP, ,): systolic blood pressure measured
after 20 minutes of infusing 1 pg/kg dexmedetomidine; HR s, o), HR (0.5, 10y, HR(0.5, 20), HR(1, 0y, HR(1, 10y @nd HR(y, 20y Were similar
t0 SBP(.5, 0y, SBP(0:5, 10), SBP(0.5, 20, SBP1, 0), SBP(1, 10y @nd SBP(; 50y,

nificance in the increase of MAP before and after op-
eration in patients treated with dexmedetomidine an-
esthesia (SMD = 0.12, 95%CI: -0.54 to 0.79; Fig. 3B
and Table 2)12224262830] e ysed sensitivity analysis
to study the source of heterogeneity and found that it
might be related to the two studies including Qiao et
al.™ and Du et al.””,

Four RCTs!??%27.%] reported two hemodynamic
indexes of SBP and DBP before and after operation.
Similar to MAP and HR, SBP and DBP also increased
accordingly, but only the increase in SBP was statis-
tically significant (SBP: SMD = 1.38, 95%CI: 0.11 to
2.64; DBP: SMD = 1.11, 95%CI: -0.25 to 2.46; Table

2). SBP and DBP had strong heterogeneity, and both
of them were related to two articles including Song
et al.” and Lee et al.”®®.

Comparison between dexmedetomidine group
and control group

The differences in the increase of MAP, HR, SBP, and
DBP before and after intubation, extubation, and surgi-
cal resection in the dexmedetomidine group were sig-
nificantly lower than those in the control group (MAP:
SMD = -1.12, 95%CI: -1.60 to -0.63; HR: SMD = -0.87,
95%CI: -1.13 to -0.62; SBP: SMD = -1.27, 95%CI:
-2.26 to -0.27; DBP: SMD = -0.96, 95%CI: -1.33 to
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A Study ID SMD (95% CI) Weight Sample
% size
!
Qiao et al. 2020 —— | -2.06 (-2.54, -1.57) 8.55 100
!
Li et al. 2015 —T— 0.21 (-0.41, 0.83) 8.22 40
Li et a/. 2015 ——E—I— 0.42 (-0.20, 1.05) 8.21 40
Song et al. 2017 —%—I— 0.54 (0.03, 1.06) 8.48 60
!
Chen et al. 2019 __._ 0.10 (-0.40, 0.61) 8.50 60
Su et al. 2014 T 0.47 (-0.09, 1.03) 8.37 50
Su et al. 2014 — T 0.16 (-0.39, 0.72) 8.39 50
Zhang et al. 2018 — E -1.16 (-1.71,-0.61) 8.41 60
\
Cao et al. 2018 E — 1.36 (0.80, 1.92) 8.37 60
Guan et al. 2015 ——i—I— 0.31 (-0.31, 0.94) 8.22 40
Lee et al. 2017 . —— 1.28 (0.60, 1.97) 8.06 40
!
Du et al. 2019 —— 0.04 (-0.58, 0.66) 8.23 40
|
Overall (I-squared = 91.7%, p = 0.000) <j;> 0.13 (-0.44, 0.70) 100.00
'
NOTE: Weights are from random effects analysis '
I I
-4 0 4
B Study ID SMD (95% CI) Weight Sample
% size
.
Qiao et al. 2020 —— E -2.26 (-2.76,-1.75) 9.28 100
Li et a/. 2015 —I——i— -0.21 (-0.83, 0.41) 9.02 40
Li et a/. 2015 —-Ii— 0.14 (-0.48, 0.76) 9.03 40
I
Song et al. 2017 —I:— 0.06 (-0.45, 0.56) 9.27 60
Chen et al. 2019 —i—I— 0.49 (-0.02, 1.00) 9.26 60
Su et al. 2014 ——%—l— 0.39 (-0.17, 0.95) 9.16 50
I
Su et al. 2014 —-:I— 0.16 (-0.39, 0.72) 9.17 50
Su et al. 2014 . —— 0.90 (0.32, 1.48) 9.11 50
Cao et al. 2018 E —— 0.88 (0.35, 1.41) 9.22 60
\
Lee et al. 2017 E —— 2.19 (1.40, 2.99) 8.60 40
Du et al. 2019 —— E -1.28 (-1.96, -0.60) 8.88 40
Overall (I-squared = 93.1%, p = 0.000) <> 0.12 (-0.54, 0.79) 100.00
I
NOTE: Weights are from random effects analysis E
I

I
-4 0

4

Figure 3. Forest plot of comparison between before and after operation in elderly patients during perioperative period. (A) Heart rate; (B)

mean arterial pressure.

-0.59; Fig. 4A, Fig. 4B, and Table 2)!%*242526:28,30],
There was strong heterogeneity in the hemodynam-
ic indexes of MAP and SBP, but the SMD of 8 RCTs
related to MAP and 4 RCTs related to SBP were less
than 0. These results indicated that the merged effect

obtained in this study reflected that the four hemody-
namic indexes including MAP, HR, SBP, and DBP in the
dexmedetomidine group were more stable before and
after intubation, extubation, and surgical resection,
compared with the control group.
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By comparing the immediate, 10 min, and 20 min [HR(1, 0): SMD = -0.14, 95%CI: -0.63 to 0.35; HR(1,
later changes of SBP and HR after dexmedetomidine 10): SMD = -1.53, 95%CI -2.09 to -0.97; HR(1, 20):
0.5 ug/kg and dexmedetomidine 1.0 pg/ kg treatment, SMD = -1.96, 95%CI -2.56 to -1.36; Table 2],
there was no continuous decrease of SBP and HR in pa-

tients treated with dexmedetomidine 0.5 pg/kg. How- Publication bias assessment and sensitivity
ever, the HR of patients treated with dexmedetomidine analysis
1.0 pg/kg showed a progressive decline over time Results of publication bias analysis which was based
A Study ID SMD (95% CI) Weight Sample
% size

Qiao et al. 2020 + -1.09 (-1.51,-0.67) 13.03 100

Li et al. 2015 + -1.03 (-1.69, -0.37) 8.62 40

Song et al. 2017 + -1.38 (-1.95,-0.82) 10.18 60

Chen et al. 2019 —— -0.72 (-1.25,-0.20) 10.95 60

Su et al. 2014 —-— -0.45(-1.01,0.11)  10.24 50

Su et al. 2014 + -1.08 (-1.68, -0.49) 9.66 50

Zhang et al. 2018 + -1.46 (-2.03,-0.89) 10.07 60

Guan et al. 2015 —.—.—- -0.49 (-1.12, 0.14)  9.11 40

Lee et al. 2017 + -0.76 (-1.40, -0.11) 8.90 40

Du et al. 2019 —l-— -0.14 (-0.76, 0.48)  9.25 40

Overall (I-squared = 50.8%, p = 0.032) <> -0.87 (-1.13,-0.62) 100.00

NOTE: Weights are from random effects analysiis

I I

-4 0 4
B Study ID SMD (95% CI) Weight Sample
% size
Qiao et al. 2020 —l—:— -1.40 (-1.84,-0.96) 13.79 100

Li et al. 2015 — -2.42 (-3.24,-1.59) 10.72 40
Song et al. 2017 — -2.06 (-2.69, -1.43) 12.31 60
Chen et al. 2019 —.— -1.23 (-1.79,-0.68) 12.92 60
Su et al. 2014 —-— -0.49 (-1.05, 0.07) 12.85 50
Su et al. 2014 + -0.59 (-1.16,-0.03) 12.82 50
.
Lee et al. 2017 —.—-— -0.76 (-1.40, -0.11) 1221 40
Du et al. 2019 — . -0.18 (-0.80, 0.44) 12.38 40
Overall (I-squared = 81.6%, p = 0.000) @ -1.12 (-1.60, -0.63) 100.00
.

|
NOTE: Weights are from random effects analysis
i

I |
-4 0 4

Figure 4. Forest plot of comparison between dexmedetomidine and control in elderly patients during perioperative period. (A) Heart rate; (B)

mean arterial pressure.
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on Egger’s test. There was no obvious publica-
tion bias in MAP and HR (Table 3). The Duval and
Tweedie’s trim and fill test of MAP and HR found that
the effect amount obtained by the two indexes was
stable.

DISCUSSION

The present meta-analysis suggested that treat-
ment with dexmedetomidine might effectively decrease
the variations of perioperative hemodynamic indexes
including MAP, HR, SBP, and DBP in surgical elderly
patients and provided more stable and safer hemody-
namics compared with blank or saline. According to
literature, compared with blank or saline, dexmedeto-
midine had a better inhibitory effect on the increase
of MAP, HR, SBP, and DBP caused by perioperative
intubation, extubation, or surgical resection in elderly
patients. HR and MAP of patients in surgical intensive
care unit after major abdominal surgery were signifi-
cantly lower in the dexmedetomidine group than in the
propofol group™, During robot-assisted laparoscopic
prostatectomy, the HR of dexmedetomidine group was
significantly lower than that of saline group™. Among
conscious patients undergoing carotid endarterecto-
my, the intraoperative HR, SBP, and DBP in dexmede-
tomidine group were lower than those in metoprolol
and labetolol groups™. Among patients undergoing
endoscopic retrograde cholangiopancreatography, the
lowest SBP and minimum HR in dexmedetomidine
group were significantly lower than those in midazolam
group, and there was no severe acute heart failure or
arrhythmia®®,

Our meta-regression analysis showed that HR
progressively decreased over time after the application
of dexmedetomidine in perioperative elderly patients.
Dexmedetomidine reduced sympathetic activity and

Table 3. Evaluation of publication bias and sensitivity analysis
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the excitability of the sinus node, thus slowing down
patient’s heart rate®®. In many RCTs, adverse clinical
outcomes of bradycardia were rarely reported in the
dexmedetomidine group. However, during total knee
arthroplasty in elderly patients, the median effective
dose of dexmedetomidine in the younger group (65
- 74 years old) was significantly higher than that in
the older group (75 - 85 years old), suggesting more
studies are needed on the safe application of dexme-
detomidine in elderly patients during the perioperative
period®”’, Zhong et al. provided a meta-analysis high-
lighting an elevated risk of bradycardia with dexme-
detomidine but no difference in risk of hypotension in
critically ill patients®®. Specific patient characteristics
such as preexisting low blood pressure and history of
coronary artery disease have been considered as risk
factors for hypotension and bradycardia. More research
is needed to identify patient characteristics that may
indicate higher risks for dexmedetomidine -associated
bradycardia and the different administration modali-
ties of dexmedetomidine (e.g., agent, dose, route, and
timing), so as to maintain perioperative hemodynamic
stability in elderly patients.

The indexes including MAP, HR, SBP and DBP
in this meta-analysis had high heterogeneity, which
we believe may be related to different surgical pro-
cedures, individual patient differences, and various
dexmedetomidine regimens (e.g., dosage, route, time
of administration). Duval and Tweedie’s trim and fill
test showed that the conclusion of this meta-analysis
was not affected by such a high heterogeneity. After
the article-influenced heterogeneity was excluded, the
conclusion of our analysis remained stable.

Inevitably, this meta-analysis had several limita-
tions. First, there was heterogeneity in the administra-
tion protocols of dexmedetomidine (e.g., agent, dose,
route, and timing), along with varied surgical operation

Egger’s regression

Duval and Tweedie’s trim and fill

fndex Intercept P value Original OR Studies trimmed Adjusted OR
Comparison between before and after operation
MAP 9.392 0.334 0.12 (-0.54, 0.79) 2 -0.18 (-0.84, 0.49)
HR 18.491 0.067 0.13 (-0.44, 0.71) 3 -0.21 (-0.78, 0.36)

Comparison between dexmedetomidine and control (blank or saline)

MAP -2.395 0.669
HR 2.967 0.408

-1.12 (-1.61, -0.63) 0
-0.87 (-1.13, -0.62) 0

-1.12 (-1.61, -0.63)
-0.87 (-1.13, -0.62)

Evaluation of publication bias for the meta-analyses containing at least six studies. MAP: mean arterial pressure; HR: heart rate; OR: odds

ratio.
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types and different clinical practices among the included
studies, and the possible biases might also limit the cer-
tainty of the findings of our meta-analysis. Second, only
12 RCTs were included in this meta-analysis. Third, the
administration of dexmedetomidine in different studies
was inconsistent, and the control drugs used by the
included studies were heterogeneous. Therefore, more
high-quality RCTs are needed to explore the effect of
dexmedetomidine in maintaining perioperative hemody-
namic stability in elderly patients.

In conclusion, dexmedetomidine can effectively
maintain perioperative hemodynamic stability in elder-
ly patients. Yet, more research is needed to determine
the effective and safe dose of dexmedetomidine in el-
derly patients during perioperative period.
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