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Abstract:
Introduction:
Although there are multiple analgesia techniques, opioids remain the most widely used drug for pain control. Postoperative Nausea and Vomiting
(PONV), sleepiness, respiratory, and gastrointestinal disorder are common complications of postoperative opioid use, which makes the decrease in
opioid demand, through combination with non-opioid agents, desirable. Dexmedetomidine (DEX) is an alpha2-adrenergic agonist with sedative and
anxiolytic effects. Recently, some studies proved the evidence of its notable opioid-sparing effect. Furthermore DEX, compared to opioids, seems
to have the advantage of not inhibiting spontaneous breathing.
Aim:
This systematic review protocol aims to define the analgesic effect of perioperative DEX infusion and the cumulative opioid consumption of
patients undergoing general anesthesia.
Methods:
The review will be conducted in accordance with the Preferred Reporting Items for Systematic Review and Meta- Analysis Protocols (PRISMA- P)
statement and the Cochrane recommendations for Systematic Reviews of Interventions.
Results:
The primary outcomes will be 1) The effect of DEX infusion, on pain control, compared to placebo or other treatments and 2) The opioid-sparing
effect of DEX infusion compared to placebo or other treatments. The secondary outcome will be a) Respiratory depression, b) Hypotension
requiring fluid infusion and/or amine, c) Bradycardia requiring vasoactive drugs, d) Needing of prolonged hospital stay, e) PONV and
gastrointestinal disorders.
Conclusion:
A sub-analysis is planned for i) The type of surgery performed, ii) Patient’s gender, iii) Patients age. If possible, a meta- analysis (including subanalysis and sensitivity analysis for all assessed outcomes) will be performed. The Grading of Recommendations, Assessment, Development, and
Evaluation (GRADE) approach will be followed to create a Summary of Findings.
The Registration Number for this Systematic Review is CRD42018086687.
Keywords: Dexmedetomidine (DEX), Opioid consumption, Perioperative pain, Postoperative Nausea and Vomiting (PONV), Analgesic effect,
Bradycardia.
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1. INTRODUCTION
Frequently, the ineffective management of perioperative
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pain can affect the length of hospital stay by increasing the risk
of postoperative complications and reducing patient mobility
[1]. Although there are multiple analgesia techniques, opioids
remain the most efficient and most widely used drug for pain
control. Postoperative Nausea and Vomiting (PONV),
sleepiness, respiratory, and gastrointestinal disorder are common complications of postoperative opioid use, which makes
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the decrease in opioid demand, through combination with nonopioid agents, desirable. For example, some authors suggest
that for the abdominal surgery, related itself with the risk of
ileus, opioids should be used only when non-opioid drugs
provide insufficient analgesia [2]. Dexmedetomidine (DEX) is
an alpha2-adrenergic agonist, with a structure similar to
clonidine but with relative specificity for alpha2-receptors over
alpha1-receptors. The action on alpha2-adrenergic receptors in
the locus coeruleus explains the sedative and anxiolytic effects
of DEX, decreasing the sympathetic tone. DEX promote the
substance P release in the dorsal horn of the spinal cord and
provide its analgesic effects [3].

quasi-experimental studies, case-control studies, and cohort
studies. The introduction of the systematic review will consider
narrative reviews and expert opinion papers.

Chrysostomou et al. described that DEX administration
gives analgesia and sedation showing benzodiazepine and
opioid-sparing effect when used with anesthetic drugs [4].
Some studies proved the evidence of a notable opioid-sparing
effect of DEX [5 - 7]. Furthermore, DEX, compared to opioids,
seems to have the advantage of not inhibiting spontaneous
breathing [8, 9].

This review will evaluate the effectiveness of DEX use in
general anaesthesia in order to control perioperative pain and
the opioid-sparing effect.

This systematic review aims to define the analgesic effect
of DEX when used during general anesthesia and the potential
advantages of implementing this drug in balanced anesthesia.
Moreover, DEX use could reduce the amount of opioids in
general anesthesia, reducing opioid complications and side
effects such as PONV, dizziness, constipation, physical
dependence, tolerance, and respiratory depression [10].

2.2. Types of Participants
The current review will include studies enrolling patients
undergoing general anaesthesia with no limits on age and type
of surgery. We will include studies that report the dosage of
opioids administrated in the perioperative period and assessing
pain intensity with all approaches available.
2.3. Types of Interventions

2.4. Types of Outcome Measures
Each outcome of perioperative pain intensity: Categorical
scales (i.e., mild, moderate, severe), Visual Analogue Scales
(VAS), Numerical Rating Scales (NRS), and well-validated
verbal scales (i.e., the Descriptor Differential Scale). Studies
evaluating patients on treatment for chronic pain or that
presents comorbidity needing analgesic therapy will be
excluded. We define the perioperative period as inclusive of
the preoperative time, operative time, and postoperative period
(up to 48h after the surgery).

As done in previous literature reviews, we will include all
types of surgical procedures under general anesthesia [11]; this
is the first protocol including all kind of surgery, instead of the
previously published systematic review, focusing only on
specific surgery such neurosurgery [12], cardiac surgery [13],
or bariatric surgery [14]. Besides, this systematic review differs
from the previously published review because it includes all
age groups instead of the previously published review that
considered only pediatric patients [15]. Again, this systematic
review deals with the systemically use (intravenous) of DEX
and not in loco-regional anaesthesia [16].

2.4.1. Primary Outcome Measures

1.1. Objective

1. Respiratory depression requiring ventilation and/or
Intensive Care Unit (ICU) admission

This review will evaluate the effect of perioperative DEX
infusion on the cumulative opioid consumption of patients
undergoing general anesthesia. We hypothesize that DEX use
in the perioperative period could reduce the occurrence of
opioid side effects, improve the patient's overall outcome, and
decrease hospitalization time.
2. METHODS
We will conduct the review in accordance with the
Preferred Reporting Items for Systematic Review and MetaAnalysis Protocols (PRISMA- P) statement and the Cochrane
recommendations for Systematic Reviews of Interventions [17,
18]. The review protocol was registered on PROSPERO
(International Prospective Register of Systematic Reviews,
Registration Number CRD42018086687).
2.1. Types of Studies
This review will consider randomized controlled trials,

1. The effect of DEX infusion on pain control, assessed
with all approaches available, compared to placebo or other
treatments.
2. The opioid-sparing effect of DEX infusion compared to
placebo or other treatments. The different types of analgesic
drugs will be compared using a conversion chart that lists
equivalent doses of analgesics (analgesic drugs other than
morphine will be converted to morphine equivalents).
2.4.2. Secondary Outcome Measures

2. Hypotension requiring fluid infusion and/or amine
3. Bradycardia requiring vasoactive drugs
4. Needing of prolonged length of hospital stay
5. PONV and gastrointestinal disorders
2.5. Search Methods for Identification of Studies
A three-step search strategy will be used with the aim to
find only published studies: An initial search of MEDLINE
will be undertaken with an analysis of the title and abstract
words, and of the mesh terms used to describe the retrieved
articles. This will inform the development of a search strategy
that will be tailored for each information source. A proposed
search strategy for PubMed is detailed in Table 1. The second
step will be a search using all identified keywords and mesh
terms, it will be started through all included databases (see
below for the databases list). The third step will be the search
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for additional eligible studies in the reference list of all
retrieved articles.
Only studies published in English will be considered for
inclusion in this review.
Table 1. Search strategy on PubMed (conducted on August
2019).
Search

Query

Records
Retrieved

1

(general anesthesia[mesh] OR general an*)
AND dexmedetomidine[mesh] AND
(analgesics, opioid[mesh] OR analgesi* OR
opioid*)

405

The databases to be utilized will be PUBMED, EMBASE,
and The Cochrane Central Register of Controlled Trials
(CENTRAL).
2.6. Data Collection and Analysis
2.6.1. Selection of Studies
Two authors will independently evaluate the titles and
abstracts of potentially eligible studies. The full text of
identified studies will be assessed in detail by two reviewers.
The Reasons for exclusion of the studies that do not meet the
inclusion criteria will be recorded and reported in the review.
Any disagreements that arise between the two reviewers at
each stage of the study selection process will be resolved
through discussion with a third reviewer.
2.6.2. Data Extraction and Management
All identified citations will be loaded into Endnote X8.0
(Clarivate Analytics, PA, USA) and duplicate removed. Data
will be extracted from included studies, using a standardized
data extraction tool, by two independent reviewers; these data
will include specific details about the populations, study
methods, interventions, and outcomes of significance to the
review objective. Any disagreements that arise between the
reviewers will be resolved through the discussion with a third
reviewer. The results of the search will be reported in full in
the final report and presented in a Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) flow
diagram [17].
2.6.3. Measures of Treatment Effect
For dichotomous outcomes, Risk Differences (RDs) will be
used either for primary or secondary outcomes. For each study,
the proportion of patients with DEX infusion will be used to
calculate RD and corresponding 95% Confidence Interval (CI)
using a 2x2 table. The proportion of patients with DEX
infusion also will be calculated for each study
2.6.4. Assessment of Methodological Quality
The included studies will be appraised for methodological
quality independently by two authors. The reviewers will
assess qualitative papers selected for retrieval for
methodological quality prior to inclusion in the review. Study
quality will be independently assessed by two authors, for the
observational studies will be used the Newcastle-Ottawa

Quality Assessment Form and for the Randomized Controlled
Trials (RCT) the Cochrane tool [18, 19]. Any disagreements
between the reviewers will be resolved through discussion with
a third reviewer.
2.6.5. Dealing with Missing Data
The authors of manuscripts will be contacted to request
missing or additional data for clarification, where required.
2.6.6. Data Synthesis
Heterogeneity between studies will be assessed using Q
statistic and I2, which is the proportion of total variance
observed between the studies attributed to the differences
between studies rather than to sampling error. I2 values of
25%, 50%, and 75% correspond to cut-off points for low,
moderate, and high degrees of heterogeneity, a P-value of Q
statistic less than 0.10 will be considered significant. If overall
heterogeneity will be significant, a random-effect model will
be used, otherwise, a fixed-effect model will be used. Where
statistical pooling will be not possible, the findings will be
presented in a narrative form including tables and figures to aid
in data presentation where appropriate.
Where quantitative pooling is not possible, the findings
will be presented in narrative form.
2.6.7. Subgroup Analysis
A sub-analysis is planned for:
1. The type of surgery performed
2. Patient’s gender
3. Patients age: Neonatal and infant (< 1-year old), Child
and adolescent (1<year old<18), Adult (18< year old< 65, and
Geriatric (> 65-year old).
2.6.8. Assessment of the Overall Quality of Evidence
The Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) [20] approach will be
followed and a Summary of Findings (SoF) will be created
using GRADEPro GDT software. The SoF will present the
following information where appropriate: Absolute risks for
the treatment and control, estimates of relative risk, and a
ranking of the quality of the evidence based on the risk of bias,
directness, heterogeneity, precision, and risk of publication bias
of the review results. All primary outcomes will be included in
the Summary of Findings.
3. RESULTS AND DISCUSSION
Despite different strategies in pain management, opioids
remain the most widely used drug for pain control. Although
their use is burdened by innumerable adverse events that are
currently in the public domain. Recently, there is a great
emphasis on limiting the use of opioids; on April 25th, the Food
and Drug Administration (FDA) launched its newest campaign
“Reduce the Risk” against the epidemy of opioid use [21]. The
FDA focuses the campaign on women aged 35 to 64; This
demographic target (gender and age) has led us to consider
these two variables in the sub-analysis. So, the strength of this
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review, beyond the methodology, [17 - 20] is the topic of
opioid-sparing taking into account the gender and age of
patients. The concerns about the limitations of our findings
arise from the fact that there are few randomized controlled
trials in the literature, which could make our results inconclusive.
CONCLUSION
Actually, there is a tendency to reduce the use of opioids
due to the potential adverse effects related to their use. The
attitude taken by anesthesiologists is the opioid administration
in combination with other anesthetic drugs in order to reduce
the amount of opioids in general anesthesia.
This systematic review will provide an important update on
DEX use in general anesthesia, answering the question if the
perioperative DEX infusion has an opioid-sparing effect
balanced by a lower occurrence of adverse events.
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