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Abstract
Purpose

Dexmedetomidine is widely used in patients with sepsis. However, its effect on septic patients remains controversial. Therefore, the objective of this study is to
summarize all randomized-controlled trials examining the use of dexmedetomidine in patients with sepsis.

Methods

In this systematic review and meta-analysis, we searched for randomized-controlled trials comparing dexmedetomidine with other sedatives in adults with
sepsis. We generated pooled relative risks and mean differences, and performed trial-sequential-analysis as well as cumulative meta-analysis. The primary
outcome was mortality, whereas the secondary outcomes were ICU stays, duration of mechanical ventilation and ventilation-free days, incidence of total
adverse events, incidence of delirium and levels of IL-6, TNF-α, alanine transaminase.

Results

Twenty-three randomized-controlled trials  with 2,293 involved patients were identi�ed. Compared to other sedatives, dexmedetomidine could decrease the all-
cause mortality (RR 0.81; 95% Con�dence Interval (CI) 0.71–0.93; P < 0.05) and in�ammatory response (levels of IL-6 and TNF-α at 24 h: SMD: -1.46; 95% CI
-2.10, -0.83 , p 0.05  SMD: -1.20; 95% CI -1.78, -0.62 , p 0.05, respectively). Trial-sequential-analysis showed that it is not up to required information size but the
cumulative Z curve crossed the trial sequential monitoring boundary for bene�t. Using cumulative meta-analysis, a steady reduction in mortality was observed
after 2020. Risks of total adverse events were similar between dexmedetomidine and the other sedatives (OR = 1.06, 95% CI 0.50, 2.25, p = 0.87), but
dexmedetomidine increases the risk of arrhythmias (OR 2.36, 95% CI 1.15, 4.8; P = 0.02; I2 = 0%). ICU stays (SMD: −0.26; 95% CI −0.70,0.18, p = 0.24), duration
of mechanical ventilation, incidence of delirium (RR 0.89; 95% CI 0.66 to 1.19, low certainty; P = 0.43) the levels of alanine transaminase and creatinine
changes at 24 h (Respectively: p = 0.17 and 0.30) were all not signi�cantly reduced.

Conclusion

The use of dexmedetomidine in comparison to other sedative agent reduces signi�cantly the all-cause mortality and in�ammatory response in patients with
sepsis. Dexmedetomidine might lead to an increased incidence of arrhythmias, but its safety pro�le did not show signi�cant differences in the incidence of the
total adverse events.   

Introduction
Sepsis is the systemic in�ammatory response syndrome caused by infection affecting millions of patients per year and carrying a high risk of mortality, which
has become a major global health problem [1] [2]. According to the Global Burden of Diseases Study, sepsis is affecting at least 49 million patients every year,
causing 11 million deaths and accounting for 19.7% of all global deaths [3] [4]. Epidemiological data showed that over 20% of the septic patients required
mechanical ventilation [5]. 

Sedative medications are frequently used for patient comfort and safety, which is an integral component of the therapy concept for mechanically ventilated
patients to reduce the anxiety and stress level associated with tracheal intubation and other invasive interventions [6] [7]. 

Basic and translational studies showed that among the recommended sedatives, dexmedetomidine (alpha2 receptor agonist) has anti-in�ammatory and anti-
bacterial effects which are superior to those of gamma-aminobutyric acid (GABA) agonists, as for example, benzodiazepines and propofol. Furthermore, it
also reduces neuronal apoptosis and promotes biomimetic sleep — all of which could improve clinical outcomes [6]. As potential risk factors, existing data
suggested a loading dose might cause arrythmia. Therefore, despite extensive research, its potential bene�ts and risks in patients with sepsis remain a
controversy.

Recently, existing meta-analyses have shown discrepancies, from which two [8] [9] suggesting a positive effect of dexmedetomidine on mortality in sepsis
patients, while the others [10] [11] did not �nd a signi�cant difference on mortality between dexmedetomidine and the other sedative agents. However, these
conclusions are limited by the numbers of included studies, whereas there is still controversy in terms of the effects of dexmedetomidine on the incidence of
delirium, adverse events and the duration of ICU stays. Furthermore, Trial Sequential Analysis (TSA) [12] and cumulative meta-analyses have never been
performed in the previous systematic reviews and meta-analyses. 

Methods

Protocol and registration
The protocol of this study was pre-registered on PROSPERO (CRD42022303354) and �ndings are reported by using the PRISMA checklist (attached in the
Supplementary File).

Systematic search
We conducted a comprehensive search on PubMed, EMBASE, Web of Science, Google Scholar, and unpublished sources including PROSPERO,
Clinicaltrials.gov, and the Cochrane Library with inception until February 28, 2022 for randomized-controlled trials (RCTs) investigating the role of
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dexmedetomidine comparing with placebo or other sedative agents as therapy in adult sepsis patients. We did not apply language restrictions. We included
three search terms: ‘Dexmedetomidine’, ‘sepsis’ and ‘Randomized Controlled Trials’ (see supplementary appendix for search strategy, appendix 1–5). We used
the Medical Subject Headings database for the identi�cation of the synonyms and examined the reference list of full-text articles for additional relevant
studies. We also considered the conference proceedings such as the American Association for the Surgery of Trauma (AAST), the Critical Care Medicine
(SCCM) and the European Society of Intensive Care and Emergency Medicine (ESICM).

Study selection
We included RCTs investigated patients with sepsis who were randomized to intravenous dexmedetomidine administration comparing to propofol or other
sedatives. We included studies of adult patients with sepsis received dexmedetomidine at any dose. We included studies reported the following outcomes:
mortality, length of stay in intensive care units, duration of mechanical ventilation and ventilator-free days, incidence of adverse events as well as the levels of
in�ammatory cytokine (as IL-6, TNF-α), creatinine (Cr) and alanine transaminase (ALT). For outcomes reported at multiple timepoints, we mostly chose the
longest reported follow-up timepoint.

After the implementation of the search strategy, two reviewers screened all potentially relevant citations independently and in duplicate. Citations deemed as
potentially relevant by any screener was proceeded to the second-stage full-text review. Full texts were subsequently reviewed for the eligibility. In case of
disagreements among the reviewers, a third-party adjudication was claimed. We captured reasons for exclusion at the full-text screening stage.

Data collection process and data items
Two reviewers (Zhang and Mei) aggregated data independently and in duplicate by using a pre-speci�ed standardized data abstraction form. A third reviewer
(Liu) adjudicated disagreements. We collected data on trial characteristics, demographic data, interventions, and control procedures as well as outcomes of
interest.

Risk of bias assessment in individual studies
We assessed the risk of bias independently and in duplicate by using the Cochrane Risk of Bias 2.0 tool for RCTs. We used the tool to assess the risk of bias
(RoB) in the following domains: randomization process, deviations from intended interventions, missing outcome data, measurement of the outcome, and
selection of the reported results. We ranked each domain as “low”, “some concerns” or “high”. We determined overall RoB for each trial based on the highest
risk attributed to any one domain. We assessed certainty of evidence for each outcome by using the Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE) approach [13]. In accordance with the GRADE methods, we used the terminology consistent with the overall certainty of evidence,
which includes the stronger language for high certainty evidence, and the less certain language (‘probably’ or ‘may’) for moderate or low certainty evidence. We
used the Guideline Development Tool (https://www.gradepro.org) to formulate the Summary of Findings Table.

Summary measures and synthesis of results
Statistical analyses were performed by using the Review Manager Software 5 (Review Manager [RevMan] Version 5.4. Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration, 2020) and STATA software V.16.0 (STATA Corporation, College Station, TX, USA). We performed both �xed-effects
analysis by using the Mantel–Haenszel method, and random-effects analyses by using the DerSimonian and Laird estimator [14]. We developed study
weights by using the inverse variance method. We used relative risks (RRs) or odds ratios (ORs) for presenting results of dichotomous outcomes, and mean
differences (MDs) or standardized mean differences (SMDs) with 95% con�dence intervals (CIs) for outlining continuous outcomes. We also presented
absolute differences with 95% CIs, which we used for GRADE ratings. By reporting medians and interquartile ranges (IQR), means and standard deviations
(SDs) were determined according to the methods described by McGrath et al. [15].

We assessed the heterogeneity between the selected trials by using visual inspection of the forest plots, the Chi-squared test for homogeneity (where p < 0.1
indicates important heterogeneity), and the I2 statistic (for which a value of 50% or greater was considered as re�ective of potentially important heterogeneity)
[16]. For investigating publication biases, we created the funnel plot in which the log RRs were plotted against their standard errors. We performed a prede�ned
subgroup analysis comparing studies with high RoB to those with low RoB and APACHE II scores.

We conducted a cumulative meta-analysis according to publication year and sample size, by updating the pooled risk ratio when the result of a new trial was
published for the primary outcome [17]. This statistical method was used to detect the dynamic trend of the association result, and it further stabilize the
meta-analysis conclusion. We conducted trial sequential analysis (TSA) [12] using a �xed-effects model for mortality. For the TSA, we used the statistical
signi�cance level of 5%, the power of 80%, and a relative risk reduction of 15%. We used a model variance-based heterogeneity correction and did this analysis
by using Trial Sequential Analysis v.0.9.5.10 beta software (Copenhagen Trial Unit, Centre for Clinical Intervention Research, Rigshospitalet, Copenhagen,
Denmark, https://www.ctu.dk/tsa).

Results

Study selection
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Of the 263 studies identi�ed in the search (see Fig. 1), we excluded 121 duplicates and further 74 citations after title and abstract screening. We assessed 78
full texts and included 23 RCTs in review [18-40]. There were 2,293 patients included in this study. Baseline characteristics of included trials are summarized in
Table 1. 

Study description
The selected studies were published between 2009 and 2020. The number of included participants from each study were ranged from 40 to 422. The mean
age of participants ranged from 47 to 73 years. All participants met the sepsis criteria. Dexmedetomidine dose varied apparently among studies. The dosage
of dexmedetomidine was similar across included trials with the most common regimen including a loading dose of 1 μg/kg·h, followed by a maintenance
dose of 0.2 to 1 μg/kg·h. Eight of the included trials [21, 27, 28, 31, 33, 36, 37, 40] were judged to be at high RoB, while the remainder of the trials were judged
either at low ROB or certain concerns. (see Fig. 2 and e-Fig. 1 for all RoB judgements). Table 2 and e-Table 1-7 depict the pooled outcomes with associated
GRADE certainty of evidence.

Primary outcomes
Table 2 shows the summary of �ndings for all outcomes including the certainty of evidence. Pooled analysis outlined   the dexmedetomidine group had a
lower occurrence of mortality (RR 0.81; 95% Con�dence Interval (CI) 0.71–0.93; risk difference (RD) 6% reduction; 95% CI 2% reduction to 10% reduction; P < 
0.05;high certainty), with no signi�cant heterogeneity (I2 = 27%, P = 0.14) (see Fig. 3). There was no obvious asymmetry in funnel plots by the visual inspection
(see e-Fig. 2). The TSA results demonstrated that the information size needed for detecting an intervention effect, was 3398 patients. The cumulative Z curve
crossed both, the conventional boundary for bene�t and the trial sequential monitoring boundary for bene�t (see Fig. 4), suggesting that current evidence is
su�cient, while further studies are unlikely to change the current conclusion of the bene�t with dexmedetomidine. A cumulative meta-analysis was conducted
to assess changes over the time and sample size (see Fig. 5 and e-Fig. 3). A statistically signi�cant reduction in mortality was observed in the studies
performed from 2009 to 2019 (RR = 0.58 95% CI 0.45–0.75). After the addition of further recent RCTs[22, 24, 25, 32, 36], a signi�cant reduction in 28-day
mortality was still observed (RR 0.81; 95% CI 0.71–0.93). 

Secondary Outcomes

ICU Stays
While 15 studies [18-33, 35-40] included ICU stays in their evaluation index, the results indicated that the dexmedetomidine group could not reduce ICU stays in
comparison with the other sedation groups (SMD: −0.26; 95% CI −0.70,0.18, p = 0.24, high certainty]) (see e-Fig. 4 ).

Duration of Mechanical Ventilation
There were eight studies [18, 20, 22, 24, 26, 29-31] explored the impact of  dexmedetomidine on the duration of mechanical ventilation. We selected the �xed
effect model since there was no heterogeneity in both subgroups (I2 = 0%). The meta-analysis did not �nd a reduction of mechanical ventilation time under
dexmedetomidine use compared to other sedation (MD: −0.4; 95% CI -1.12,0.31, p= 0.27, high certainty) (see e-Fig. 5). 

Duration of Ventilator-free Days
There were three studies [19, 20, 25] included the ventilator-free days as indicator, whereby the results indicated that the dexmedetomidine group could not
increase the ventilator-free days in comparison with other sedation group (MD: 1.68; 95% CI −1.5,4.85, p = 0.3, very low certainty] )(see e-Fig. 6).

Levels of IL-6, TNF-α, Alanine Transaminase and Creatinine changes at 24 h
Random effect models were utilized in the four outcomes, whereby the results showed a signi�cant lower levels of IL-6 and TNF-α at 24 h in the
dexmedetomidine group in comparison with the groups of the other sedatives (SMD: -1.46; 95% CI -2.10, -0.83 , p 0.05, low certainty; SMD: -1.20; 95% CI -1.78,
-0.62 , p 0.05, moderate certainty; see e-Fig. 7 and e-Fig. 8). However, random model analysis indicated that dexmedetomidine did not lead to a signi�cant
change in ALT and Cr at 24 h (Respectively: p = 0.17 and 0.30, low certainty; see e-Fig. 9).

Incidence of delirium
Three studies [20, 30, 31] explored the incidence of delirium for dexmedetomidine. In total, 50/162 (30.86%) patients in the dexmedetomidine group were
reported as having experienced delirium, versus 57/165 (34.55%) patients in the control group. Following the meta-analysis, dexmedetomidine was not
signi�cantly associated with lower risk of delirium compared to control group: 327 patients; risk ratio 0.89; 95% CI 0.66 to 1.19, low certainty; P = 0.43(see e-
Fig. 10). However, considering there were only three studies were included, this result need be interpreted prudently.

Incidence of Total Adverse Events
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Eight studies [19, 20, 22, 24, 30, 32, 36, 39] included the incidence of adverse events, which was evidenced by 831 participants. The results demonstrated that
there was no difference in the incidence of adverse events between the group of dexmedetomidine and propofol (OR = 1.06, 95% CI 0.50, 2.25, p = 0.87,
moderate certainty; see e-Fig. 11a). In terms of arrhythmia and hypotension, the pooled odds ratios (ORs) were 2.36 (95% CI 1.15, 4.8; P = 0.02; I2 = 0%, high
certainty; see e-Fig. 11b) and 0.82 (95% CI 0.22, 3.09; P = 0.76; I2 = 47%, low certainty; see e-Fig. 11c). According to the research �ndings, dexmedetomidine was
signi�cantly associated with higher risk of arrhythmia, but did not show signi�cant differences in the incidence of hypotension in comparation with other
sedative medications.

Subgroup analyses and sensitivity analyses 
From the subgroup analyses of the primary outcome, we found that the APACHE II scores of patients in each study (> 20 or  ≤ 20) and the risk of bias had no
signi�cant effect on all-cause mortality. (see e-Fig. 12 and e-Fig. 13). Among the majority of the studies, the heterogeneity results were not obviously altered
after sequentially omitting each study, indicating that our results were statistically reliable (see e-Fig. 14).

Discussion
This systematic review and meta-analysis demonstrate that dexmedetomidine sedation in sepsis patients could decrease mortality and the level of IL-6 TNF-α
at 24 h compared to other sedations, but is associated with a signi�cant increase in risk of arrhythmia. There were no signi�cant differences in ICU stays,
duration of mechanical ventilation, incidence of total adverse events, incidence of delirium, and levels of ALT or creatinine at 24 h.

Research �ndings of several systematic reviews and meta-analyses on the research topic were presented [8] [9] [10] [41] [11]. Among previous meta-analyses,
Huang's study was the most comprehensive one [10], included 15 RCTs totaling 1871 patients for analysis, found that dexmedetomidine use was not
signi�cant in reducing mortality (RR 0.79; =0.97, 95% con�dence interval (CI) = 0.83–1.13, p = 0.70). Unfortunately, due to a gap in the literature review resulted
insu�cient information size, Huang's study couldn’t conclude with a high level of certainty, unlike our analysis. One of the strengths of the present systematic
review and meta-analysis is the large sample size, which effected a high level of certainty, as demonstrated by the TSA analysis by assessing whether
dexmedetomidine could improve mortality. Our cumulative meta-analysis for the primary outcomes showed that mortality in the dexmedetomidine group was
lower than conventional sedatives, while new studies added lead consistently to improvements in mortality. From a statical perspective, despite the RR value
has been changing over the time, the conclusion was relatively stable with the increase of sample size and the passage of time, and the advantage of
dexmedetomidine group was obvious.

Comparing the safety pro�le of dexmedetomidine with those of the other sedations, there were no signi�cant differences in the incidence of the total adverse
events in sepsis patients, though the incidence of arrhythmia was signi�cantly increased. This �nding has not been reported in previous studies. Theoretically,
dexmedetomidine is an α2-adrenoceptor agonist causing vasodilation, decreasing sympathetic response [42] and therefore potentially inducing hemodynamic
side-effects. A possible explanation for our research �ndings is that only three [30, 36, 39] out of the six [19, 20, 22, 30, 36, 39] studies administered a loading
dose of dexmedetomidine, which is associated with higher risk for arrhythmia due to a fall in cardiac output (following the loading infusion secondary to a
transient afterload increase after α2 adrenoceptor-mediated vasoconstriction) [43]. Avoiding giving a loading dose of dexmedetomidine may reduce the
incidence of arrhythmia, while close hemodynamic monitoring therefore is still recommended.

Accumulated evidences have demonstrated the stimulating effect of dexmedetomidine on the central and peripheral receptors, causing a reduction of the
sympathetic nerve activity and plasma catecholamine concentration [44]. Its ability to reduce sympathetic tone and indirectly increase the parasympathetic
activity is of great importance to inhibit the release of in�ammatory factors and to reduce cell apoptosis, resulting the reduction of the occurrence of
in�ammation and sepsis [45]. Results of our meta-analysis also suggest that after 24 hours of receiving dexmedetomidine, the levels of TNF-α and IL-6 were
signi�cantly lower than the control group. But our meta-analysis did not con�rm the previous reports [46, 47] that dexmedetomidine prevents liver and kidney
damage resulting from sepsis. Further research is needed to study it in the future, as the included sample size was small.

This systematic review and meta-analysis have several strengths including a pre-registered protocol, a comprehensive literature search including unpublished
sources, independent screening and data abstractions, and the GRADE assessment of certainty of evidence as method instrument. However, there are also
limitations. First, due to a lack of individual patient data, we were unable to conduct pre-planned subgroup analyses according to the patient baseline
characteristics, as for example, the underlying etiology of sepsis. Second, the study population and the used dexmedetomidine regimens varied among
studies, which might result clinical heterogeneity. More data are needed to evaluate the impact of dexmedetomidine regimen on the clinical outcomes. Third,
seven trials were judged to be at high risk of performance, which might compromise the reliability of our results.

Conclusions
Considering optimizing treatment of sepsis patients and improving their outcomes is an endeavor among worldwide research work, the �ndings of this study
are extremely valuable for the clinical work on sepsis patients. Based on the current evidence, this meta-analysis showed that dexmedetomidine could
signi�cantly decrease the mortality and the levels of in�ammatory cytokines in sepsis patients than other sedatives. More clinical RCTs are needed to verify
the e�cacy and safety of dexmedetomidine on the length of the hospital stay and mechanical ventilation time. Dexmedetomidine might lead to an increased
incidence of arrhythmias, but it did not lead to an increased incidence of total adverse events.

Abbreviations
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Study author
and year

Study
design

No. of
patients
DEX/control

Mean or median age in
years DEX/control

Mean or median
APACHE II scores
DEX/control

Mean or median SOFA
scores DEX/control

Sedation
goals

DEX group

Tasdogan et
al., 2009

Single
site RCT

20/20 58 (21-78)/50 (19-74) 19 ± 5/18 ± 4 4.2 ± 1.8/4.0 ± 2.5 N/A loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-2
μg/kg/h 

Pandharipande
et al., 2010

Single
site RCT

31/32 60 46,65)/58 44,66 30 (26, 34)/29 (24, 32) 10 (9,13)/9 (8,12) RASS
score of-
4 to -2

maximum 1.
mcg/kg/hr

Kawazoe     et
al., 2017

Multisite
RCT

100/101 68 14.9)/69 13.6 23 18,29 /22 16,29.5 8 6,11 /9 5,11 RASS
score of
-2 to 0

 m [IQR], mcg
the First wee
81 [11,
154.5]~228 
408.5]

Zhou et al.,
2017

Single
site RCT

40/40 48.54±4.79/48.45±4.82 18.07±4.09/17.89±4.32 N/A Ramsay
score of
2 to 3

loading dose
1 ug/kg/hr o
10 minutes
followed by a
maintenance
dose of 0.2-0
mg/kg/h 

Cioccari et al.,
2020

Multisite
RCT

44/39 67.7±12.4/62.9±16.8 24.9 ± 6.7/25.3 ± 7.0 6 5,10 /9 5,14 RASS
score of-
2 to -4

During Entire
Study:1.12
(0.06–8.0)
μg/kg/d;
Duration(Day
0.75(1.7)

Memiş  et al.,
2009

Single
site RCT

20/20 60 (31-80)/54 (25-78) 22 ± 5/20 ± 8 4.5 ± 2.8/4.0 ± 2.9 N/A loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-2
μg/kg/h 

Liu et al., 2020 Single
site RCT

100/100 57 31-66/54(35-71) 29 26,37 /29(22,36) 10 8,13)/11(8,12) RASS
score of
-2 to 0

loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-0
μg/kg/h 

Hughes et al.,
2021

Single
site RCT

214/208 59 (48–68)/60 (50–68) 27 (21,32)/27 (22,32) 10 (8,13)/10 (8,12) RASS
score of
-2 to 1

maintenance
dose of 0.2-1
μg/kg/h 

Sigler et al., Single 17/19 62.5/59 19(13, 20)/16(12, 19) 11(7, 14)/10(8, 13) RASS  initiated at 0
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2018 site RCT score of
-2 to 2

mcg/kg/hou
and titrated
every 5 minu
by 0.1
mcg/kg/hou
a maximum
dose of 1.4
mcg/kg/hou

Lei et al., 2016 Single
site RCT

29/29 46.5±18.4/47.5±15.2 17.9±4.9/18.3±4.2 N/A Ramsay
score of
2 to 3

loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-0
μg/kg/h 

Ren et al., 2017 Single
site RCT

25/25 73.96±8.41/ 19.84±6.12/18.8±6.01 N/A N/A loading dose
2.5 μg/kg
 followed by 
maintenance
dose of 0.2-0
μg/kg/h 

Meng et al.,
2014

Single
site RCT

20/20 56±18/51±14 18±4/19±4 4.2±1.7/4.1±2.4 Ramsay
score of
2 to 3

loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-2
μg/kg/h 

Cai et al., 2019 Single
site RCT

30/30 54±17.55/58.6±14.95 20.3±4.76/21.43±4.52 8.67±1.54/8.8±2.36 RASS
score of
-2 to 0

loading dose
1 μg/kg
 followed by 
maintenance
dose of 0.2-1
μg/kg/h 

Wang et al.,
2019

Single
site RCT

31/32 74.13±10.69/ 20.97±5.64/20.7±5.85 8.23±1.23/8.07±1.46 RASS
score of
-2 to 0

loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-1
μg/kg/h 

Wei et al., 2020 Single
site RCT

60/59 43. 45 ± 7. 86/45. 21 ± 8.
35

26. 43 ± 5. 24/25. 12 ±
5. 89

12. 37 ± 2. 82/11. 82 ±
2. 53

SAS
score of
1 to 2

loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-0
μg/kg/h 

Zhu et al.,
2017

Single
site RCT

47/47 54.37±12.53/55.35±13.21 N/A N/A N/A maintenance
dose of
0.6μg/kg/h 

Zheng et al.,
2019

Single
site RCT

32/30 46.05±8.52/45. 76 ± 7. 93 14.25±4.81/14.61±4.35 N/A N/A loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-0
μg/kg/h 

Chen et al.,
2018

Single
site RCT

80/80 47.57±4.48/46.21±4.22 17.74±1.19/17.26±1.12 N/A RASS
score of
-1 to 0

maintenance
dose of 0.2-0
μg/kg/h 

Zhang et al.,
2020

Single
site RCT

25/25 59. 0±4. 8/58. 8±4. 8 21±4/20±5 8. 8±1. 6/8. 6±1. 8 N/A loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-0
μg/kg/h 

Zhang et al.,
2013

Single
site RCT

50/50 62.9±1.8/61.5±2.8 18.7±5.9/19.1±7.3 N/A RASS
score of

loading dose
0.3 μg/kg ov
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-2 to 1 15 minutes
followed by a
maintenance
dose of 0.3
μg/kg/h 

Wu et al., 2018 Single
site RCT

48/48 47±10/51±8 21.11±3.73/19.96±4.08 3.15±0.86/4.83±1.07 RASS
score of
-2 to 1

loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-0
μg/kg/h 

Wang et al.,
2016

Single
site RCT

28/28 47.32±14.86/51.11±15.159 11.21 ±3.994/11.86
±6.878

10.68±5.15/11.39±5.19 Ramsay
score of
3 to 4

loading dose
1 μg/kg over
minutes
followed by a
maintenance
dose of 0.2-0
μg/kg/h 

Qian et al.,
2017

Single
site RCT

60/60 57.48±7.28/57.85±7.66 17.47±3.11/17.11±3.02 N/A N/A loading dose
0.6 μg/kg ov
10 minutes
followed by a
maintenance
dose of 0.5
μg/kg/h 

DEX dexmedetomidine N/A not applicable, IAP intraabdominal pressure, APACHE II acute physiology and chronic health evaluation, SOFA sequential organ fa
creatinine, BUN blood urea nitrogen 
 *Mean (SD)

Table2

Question: Dexmedetomidine compared to Other sedatives for Patients with sepsis
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Certainty assessment № of patients Effect

№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Dexmedetomidine Other
sedatives

Relative
 (95%
CI)

Absolu
 (95%
CI)

All-cause mortality at longest follow-up

18 randomised
trials

not
serious

not serious not serious not serious none 241/906 (26.6%)  295/897
(32.9%) 

RR 0.81
(0.71 to
0.93)

62 fewe
per
1,000
 (from
95 fewe
to 23
fewer)

High Risk of Bias

11 randomised
trials

very
seriousa

not serious not serious seriousb none 108/448 (24.1%)  135/448
(30.1%) 

RR 0.80
(0.66 to
0.97)

60 fewe
per
1,000
 (from
102
fewer to
9 fewer

Low Risk of Bias

7 randomised
trials

not
serious

not serious not serious seriousb none 133/458 (29.0%)  160/449
(35.6%) 

RR 0.82
(0.68 to
0.98)

64 fewe
per
1,000
 (from
114
fewer to
7 fewer

APACHE II ≤20

9 randomised
trials

serious not serious not serious seriousb none 39/276 (14.1%)  62/276
(22.5%) 

RR 0.64
(0.45 to
0.90)

81 fewe
per
1,000
 (from
124
fewer to
22
fewer)

APACHE II >20

9 randomised
trials

not
serious

not serious not serious not serious none 202/630 (32.1%)  233/621
(37.5%) 

RR 0.85
(0.74 to
0.99)

56 fewe
per
1,000
 (from
98 fewe
to 4
fewer)

CI: con�dence interval; RR: risk ratio

Explanations

a. Of the 11 included studies, �ve are at high risk of bias and six has some concerns.

b. Wide con�dence intervals do not exclude important bene�t or harm which lowers our certainty in effect

Figures
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Figure 1

See image above for �gure legend.
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Figure 2

See image above for �gure legend.

Figure 3

See image above for �gure legend.
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Figure 4

See image above for �gure legend.
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Figure 5

See image above for �gure legend.
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