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Abstract

Background: There are contradictory results on the effi-
cacy and safety of the use of neuromuscular blockers.

Objective: To address the efficacy and safety of neuromu-
scular blocking agents (NMBASs) in adults with acute respi-

the NMBAs group (RR 0.55, 95% CI 0.35 to 0.85; low-qua-
lity of evidence). There were no significant differences in
other outcomes, such as health-related quality of life, venti-
lator free days, and hospital free days.

Conclusions: In adult patients with ARDS, NMBAs may
result in a reduction of all-cause mortality with a non-signifi-

ratory distress syndrome (ARDS).

Data Sources: We searched CENTRAL, MEDLINE, EM-
BASE, LILACS, WHO International Clinical Trials Registry
Platform (ICTRP), and reference lists of retrieved studies
from database inception to June 8, 2019.

cant increment in adverse events.

Keywords
Neuromuscular blocking agents, Acute respiratory distress
syndrome, Meta-analysis, Systematic review

Study Selection: Randomized controlled trials (RCTs) com-
paring the administration of early NMBAs versus placebo or
no treatment in patients with ARDS.

Introduction

Acute respiratory distress syndrome (ARDS) is a li-
fe-threatening disease characterized by an inflamma-
tory lung lesion clinically manifested by hypoxia and de-
creased pulmonary compliance [1]. Currently, the mor-
tality of moderate to severe ARDS remains more than
40% [2,3]. ARDS can develop in the context of pneumo-
nia (35%-50% of cases), sepsis of non-pulmonary origin
(30%), aspiration of gastric content (10%), and trauma
(10%) [4]. Several other less-common scenarios are also
associated with the development of ARDS, including
acute pancreatitis or transfusions [5]. Recently, the use
of e-cigarettes has also been described as a cause of re-
spiratory distress, especially in young people [6,7].

Data extraction: Two review authors independently scre-
ened the abstracts and titles for relevance. Screening for
inclusion, data extraction, and risk of bias assessment were
performed by one author and checked by the second. We
assessed ftrials for the overall quality of evidence using the
Grading of Recommendations, Assessment, Development,
and Evaluations (GRADE) instrument. We calculated the
risk ratios (RR) and 95% confidence intervals (95% CI) for
dichotomous outcomes, while for continuous results we
obtained the mean difference and performed a random-ef-
fects meta-analysis.

Data synthesis: Six RCTs including 3351 patients proved
eligible. All of the six trials included in this review were pa-
rallel comparisons with individual randomization. The inclu-
ded studies were generally judged as having either a ’low’
risk of bias, 'unclear’ risk of bias, or "high” risk of bias. Ear-
ly NMBAs were associated with a significant reduction of
all-cause mortality (RR 0.84, 95% CI 0.74 to 0.95; moderate
quality of evidence). There were less barotrauma events in

The therapeutic approach to ARDS is based on a
multimodal strategy that combines non-pharmacologi-
cal strategies (protective ventilation, conservative fluid
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management, and prone position), as well as pharmaco-
logical interventions against the underlying cause [8,9].
Scarce pharmacological interventions have been repor-
ted in literature for the treatment of ARDS, regardless of
its cause. NMBAs have been prescribed to patients with
ARDS as they are thought to facilitate lung-protective
ventilation, decrease inflammation, reduce oxygen con-
sumption, improve oxygenation, and help facilitate ven-
tilator synchrony [10]. NMBAs have been evaluated in
patients with ARDS in several RCTs and have resulted in
improved oxygenation, ventilator-free days, and morta-
lity [11-15].

Currently NMBAs are the standard of care. Both
recently published French and British clinical practi-
ce guidelines for the management of ARDS, suggest
the use of a continuous 48 hour infusion for patien-
ts with moderate to severe ARDS [16,17]. NMBAs are
frequently used in the Intensive Care Unit (ICU). In a
survey of academic intensivist’s use of neuromuscular
blockade, 96.6% of respondents advised they would
use NMBAs in patients with moderate to severe ARDS
[18].

In the present meta-analysis, data from a new RCT

conducted in the US was incorporated [19]. Furthermo-
re, a recent network meta-analysis suggested that NM-
BAs did not affect mortality [20].

Given the discordant evidence, it is necessary to try
to clarify the role of NMBAs in the treatment of ARDS.

Methods
Eligibility criteria

We followed the steps outlined by the Cochrane Col-
laboration [21] and the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) repor-
ting guidelines [22]. We included RCTs comparing the
administration of NMBAs in patients with ARDS versus
no treatment according to the accepted criteria [23,24].

Quasi-randomized studies and cross-design studies were
not eligible to be included in this review.

Data sources and searches

We performed a comprehensive search of MEDLINE,
EMBASE, CENTRAL, LILACS, and the International Clini-
cal Trials Registry Platform (ICTRP) for RCTs from data-
base inception to June 8, 2019. Keyword search terms
included “acute respiratory distress syndrome”, “adult

87 of records identified through database 7 of additional records identified through other sources
searching (contacts with experts, manufactures, hand searching
of literature)
« Central — The Cochrane Library.38
*« MEDLINE: 12
+ EMBASE: 25
* LILACS: 3
« WHO: 0
« ClinicalTrials.gov: 9
1
85 of records after duplicates
removed
76 of records excluded
(abstract):
85 of records * Not clinical trial
screened (title » Wrong population
and abstract) « Wrong intervention
3 of full-text articles excluded,
9 of full-text with reasons
articles d
for eligibility « Not a clinical trial: 3
6 of studies
included in
qualitative
synthesis
6 of studies
included in
quantitative
synthesis
(meta-analysis)
Figure 1: PRISMA Flow Diagram.
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respiratory distress syndrome”, “shock lung”, “non-car-
diogenic pulmonary edema”, or “ARDS” AND “neuromu-
scular blocking agents” or “neuromuscular blockade” in
a search that did not apply any language restrictions.
We planned to identify other potentially eligible trials
or ancillary publications by searching the reference lists
of the retrieved and included trials, systematic reviews,
meta-analyses, and health technology assessment re-
ports. In addition, we contacted the authors of the in-
cluded trials to identify any further studies that we may
have missed. No summaries or congress summaries
were used for the data extraction, because this source
of information did not meet the requirements of the
Consolidated Study Reporting Standards (CONSORT)
[25].

Study selection

We performed all of the screening in duplicate
(A.A. and C.R.), with disagreements being resolved by
discussion and third-party adjudication as required
(G.C.). After implementation of the search strategy,
the reviewers worked in pairs to screen all of the po-
tentially relevant citations and references. Reviewers
performed the screening in two stages, initially asses-
sing titles and abstracts and then full articles for tho-
se possibly eligible. We present an adapted PRISMA
flow diagram to show the process of trial selection
(Figure 1). We captured the reasons for exclusion at
the full article review stage.

Outcomes

Our primary outcomes were all cause mortality. Our
prespecified secondary outcomes were health-related
quality of life, adverse events, organ failure improve-
ment, improvement of PaOZ/FiOZ, days free of ventila-
tion, days not in ICU, and days not in hospital.

Data extraction and quality assessment

Reviewers performed the data extraction inde-
pendently and in duplicate using predefined data ab-
straction forms. A third reviewer resolved disagreemen-
ts. Abstracted data included the study title, first author,
demographic data, details of the intervention and con-
trol, primary and secondary outcome data, and risk of
bias (RoB) for each study.

RoB was assessed, independently and in duplicate,
for each outcome of individual studies using a modified
Cochrane RoB2 tool [26] that classifies RoB as “low”,
“probably low”, “probably high”, or “high” for each of
the following domains: Sequence generation, allocation
sequence concealment, blinding, selective outcome
reporting, and other bias. We rated the overall RoB as
the highest risk attributed to any criterion. We also as-
sessed publication bias for every outcome. We asses-
sed the overall certainty of evidence for each outcome
using the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) framework [27].

Aisa-Alvarez et al. Int J Crit Care Emerg Med 2020, 6:098

Disagreements for RoB and GRADE assessments were
resolved by discussion. We present a 'Risk of bias' graph
and a 'Risk of bias' summary figure (Figure 2).

Data analysis

A fixed-effects meta-analysis was used to combine
the data when it was reasonable to assume that the
studies were estimating the same underlying effect of
treatment. If there was sufficient clinical heterogeneity
to expect that the effects of the underlying treatment
would differ between studies or if substantial statisti-
cal heterogeneity was detected, a random effects me-
ta-analysis was used. We presented results as RRs for
dichotomous outcomes and as mean difference (MD)
for continuous outcomes, both with 95% Cls. We as-
sessed for heterogeneity between the studies using the
chi-square test for homogeneity, the I? statistic, and vi-
sual inspection of forest plots. We considered the ma-
gnitude and direction of heterogeneity when conside-
ring whether to rate down our certainty in the evidence
for inconsistency.

The protocol was not registered previously.

Forel 2006

Gainnier 2004

= . . Blinding of participants and personnel (performance bias)

- . . Blinding of outcome assessment (detection bias)

® O ® O ® | ® Incomplete outcome data (attrition bias)

~ | @ | @ | Allocation concealment (selection bias)

Guervilly 2017

=3
eu}
)

Lyu 2014

Moss 2019

® ® ®|® | ® | @ | selective reporting (reporting bias)

@ ® @ |® | ® | @® | Random sequence generation (selection bias)
® O S ® ® @ |otherbias

Papazian 2010

Figure 2: Risk of bias graph; reviewing author’s judgments
about each risk of bias item presented as percentages
across all included studies.
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Results

Description of eligible studies

Table 1 shows the demographic characteristics of
the studies included in the systematic review. Eighty-se-
ven studies were identified as potentially eligible for in-
clusion in this review. A total of 1565 patients with ARDS
participated in the six finally included studies comparing
neuromuscular blockade with placebo or no treatment.

A total of 698 participants were randomly assigned
to receive neuromuscular blockade. One study used ve-
curonium [14], while the rest used cisatracurium. The
comparison group included 885 participants: 162 in the
placebo group and 723 in the no treatment group. Only
one study used placebo as a comparator [16].

Regarding geographical location, one investigation was
carried out in a center in China [14], four studies were
carried out in multiple centers in France [11,12,15,16],
and one study was carried out in 13 centers in the US
[19].

All studies were conducted from 2004 to 2018. The
duration of intervention varied from 48 hours [11-

13,15,27] to 72 hours [14]. The duration of follow-up
varied from until discharge from the ICU [11,12,15] up
to 12 months [27]. Only the ROSE trial was stopped for
futility.

The average age of the participants varied from 56
years [27] to 66 years [15]. Baseline demographic cha-
racteristics were similar between the treatment groups
in most of the studies. The Simplified Acute Physiology
Score (SAPS) Il average varied from 44 points [11] to 49
points [13]. The Sequential Organ Failure Assessment
(SOFA) score ranged from 9.5 points [15] to 15.4 poin-
ts [14]. Direct lung injury was the main mechanism of
ARDS in all of the studies and the main cause of direct
lung injury was pneumonia in most of the studies (in-
cluding aspiration pneumonia, community acquired pneu-
monia, nosocomial pneumonia, and/or ventilator asso-
ciated pneumonia). Only one study did not report on
the main cause of the direct lung injury [16].

The diagnostic criteria for ARDS differed between
the studies. Three studies used the American-European
Consensus definition [11,12,16] and three studies used
the 2012 Berlin definition [14,15,19].

Table 2: Summary of findings table including relative effect measure, absolute effect measure, and certainty of evidence.

quality of life by
EQ-5D-5L

(0.09 lower to 0.05 higher)

Based on data from 246 patients
in one study

Outcome Study results and Absolute Effect Estimates Certainty in effect estimates

measurements NMBAs No NMBAs (quality of evidence)
All-cause *RR 0.84 603/1691 (35.7%) 673/1660 (40.5%) Moderate due to serious
mortality (0.74 to 0.95) 5 fewer per 1,000 (from 105 fewer to  nconsistency

20 fewer)

Based on data from 3,351

patients in six studies
Health-related °MD 0.02 lower 127 119 Low due to very serious

imprecision

Adverse events

“RR 0.80
(0.60 to 1.08)

Based on data from 4,627
patients in four studies

265/2333 (11.4%)

270/2294 (11.8%)

24 fewer per 1000

(from 47 fewer to 9 more)

Low due to serious imprecision
and inconsistency

hospital

(0.99 lower to 1.3 higher) Based
on data from 2,714 patients in
three studies

Organ failure free °®MD 1.65 higher 657 641 Very low due to very serious
days to day 28 by (1.97 lower to 5.27 higher) Based imprecision and inconsistency
system on data from 5,315 patients in two

studies
Improvement ®MD 11.02 higher 1900 ‘ 1737 Low due to serious imprecision
Pa0O2/Fi02 (5.38 lower to 16.66 higher)

Based on data from 3,637

patients in four studies
Days free of ®MD 0.67 higher 737 ‘ 724 Low due to very serious
ventilation at 28 (0.5 lower to 1.85 higher) Based imprecision
days on data from 1,461 patients in five

studies
Days not in the ®MD 0.15 higher 127 119 Very low due to serious

inconsistency and very serious
imprecision

Abbreviations: NMBAs: Neuromuscular blocking agents; Cl: Confidence interval; RR: Risk ratio; MD: Mean difference. Risk
Ratio (95% confidence interval). "Mean difference (lower to higher).
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Outcomes

Table 2 shows a summary of findings for primary
and secondary outcomes based on meta-analysis of the
identified trials and includes the certainty of the eviden-
ce and the reasons for rating down certainty.

Mortality

Figure 3 shows a forest plot of the comparison
between NMBAs and placebo or no treatment for the
different mortality subgroups.

Adverse effects

Figure 4 shows a forest plot of the comparison
between NMBAs and placebo or no treatment for the
different adverse events subgroups.

Health-related quality of life

Only one trial reported health-related quality of life
with a validated tool. There was no difference in the dif-
ficulty of a daily activity (MD 1.04 points, 95% Cl 0.91 to
1.20, one RCT, 247patients, low certainty of evidence).
There was no difference in the disability score (MD 0
points, -0.27 to 0.27, one RCT, 207 patients, low certain-
ty of evidence).

Organ failure improvement

Compared to the placebo or no treatment groups,
neuromuscular blockade was associated with a signifi-
cant increment in organ failure free days up to day 28
by system (MD 0.83 days, 95% ClI 0.10 to 1.56, RCTs,
5315 patients, moderate certainty of evidence). There
was no difference between the groups in the number of
days without coagulation abnormalities (MD 0.84 days,
95% Cl -1.04 to 3.09, two RCTs, 1344 patients, very low
certainty of evidence). There was no difference betwe-
en the groups in the number of days without cardiova-
scular failure (MD 0.76 days, 95% Cl -0.66 to 2.18, two
RCTs, 1344 patients, low certainty of evidence). There
was no difference between the groups in the number
of days without hepatic failure (MD 1.17 days, 95% ClI
-0.46 to 2.8, two RCTs, 1287 patients, very low certainty
of evidence). There was also no difference between the
groups in the number of days without renal failure (MD
0.98 days, 95% ClI -1.45 to 3.41, two RCTs, 1342 patients,
very low certainty of evidence).

Improvement of respiratory parameters

Compared to the placebo or no treatment groups,
neuromuscular blockade was associated with a non-si-

Test for overall effect Z = 3.05 (P = 0.002)
Test for subgroup differences: Chi? = 1.90, df =2 (P = 0.39), I = 0%

controlled trials [RCTs]), outcome: Mortality.

NMBAs Control Risk Ratio Risk Ratio

Study or subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 ICU Mortality
Forel 2006 5 18 10 18 2.3% 0.50[0.21, 1.17]
Gainnier 2004 13 28 20 28 6.6% 0.65[0.41, 1.03]
Guervilly 2017 5 18 3 14 1.1% 1.30[0.37, 4.52]
Papazian 2010 52 177 63 162  11.8% 0.76 [0.56, 1.02] R |
Subtotal (95% Cl) 241 222 21.9% 0.72[0.57, 0.91] .
Total events 75 96
Heterogeneity: Tau? = 0.00; Chi2 = 1.85, df = 3 (P = 0.60); I12 = 0%
Test for overall effect: Z=2.75 (P = 0.006)
1.1.2. Mortality at 21 or 28 days
Gainnier 2004 10 28 17 28 4.6% 0.59[0.33, 1.05]
Lyu 2014 9 48 18 48 3.4% 0.50 [0.25, 1.00]
Moss 2019 184 501 187 505 20.0% 0.99[0.84, 1.17] ——
Papazian 2010 42 177 54 162 10.1% 0.71[0.51, 1.00] —
Subtotal (95% CI) 754 743 38.0% 0.75[0.54, 1.02] -
Total events 245 276
Heterogeneity: Tau? = 0.06; Chi? = 8.00, df = 3 (P = 0.05); I = 62%
Test for overall effect: Z = 1.82 (P = 0.07)
1.1.3. Mortality at 60 or 90 days
Gainnier 2004 13 28 18 28 6.1% 0.72[0.44,1.17]
Moss 2019 213 501 216 505 21.3% 0.99[0.86, 1.15] ——
Papazian 2010 57 177 67 162 12.7% 0.78[0.59, 1.03] —
Subtotal (95% Cl) 706 695 40.1% 0.88[0.72, 1.08] <
Total events 283 301
Heterogeneity: Tau? = 0.01; Chi?2 = 3.40, df =2 (P =0.18); I’ =41%
Test for overall effect: Z = 1.23 (P = 0.22)
Total (95% Cl) 1701 1660 100.0% 0.81[0.71 0.93] >
Total events 603 673

. . 1 1 i Il [
Heterogeneity: Tau? = 0.02; Chi2 = 16.85, df = 10 (P = 0.08); I?=41% 02 05 1 5 5

Figure 3: Forest plot of comparison: Neuromuscular blocking agents versus placebo or no treatment (parallel randomized

Favours [NMBAs] Favours [Control]
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Heterogeneity: Tau? = 0.00; Chi?2 = 0.96, df = 2 (p = 0.62); I> = 0%
Test for overall effect: Z = 3.00 (p = 0.003)

1.6.3 ICU - acquired paresis by ICU discharge

Forel 2006 1 18 1 18 1.3%
Gainnier 2004 0 28 0 28

Moss 2019 107 226 89 228 241%
Papazian 2010 72 112 61 89 24.4%
Subtotal (95% CI) 384 363 49.8%

Total events 180 151
Heterogeneity: Tau? = 0.01; Chi? = 3.24, df = 2 (p = 0.20); I> = 38%
Test for overall effect: Z = 0.54 (p = 0.59)

1.6.4 Serious adverse events

Moss 2019 35 501 22 505 0.0%
Subtotal (95% CI) 0 0

Total events 0 0

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95& CI) 1832 1789 100.0%
Total events 230 248

Heterogeneity: Tau? = 0.10; Chi? = 21.98, df = 8 (P = 0.005); I> = 64%
Test for overall effect: Z =2.00 (P = 0.05)
Test for subgroup differences: Chi2 = 13.45, df = 2 (P = 0.001), I> = 85.1%

outcome: Adverse events.

NMBAs Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.6.1 Barotrauma
Forel 2006 0 18 0 18 Not estimable
Gainnier 2004 0 28 1 28 1.0% 0.33[0.01, 7.85]
Moss 2019 20 501 32 505 15.1% 0.63[0.37, 1.09] —
Papazian 2010 9 177 19 162  10.7% 0.43[0.20, 0.93] —
Subtotal (95% CI) 724 713 26.8% 0.55 [0.35, 0.85] *
Total events 29 52
Heterogeneity: = 0.00; Chi2 = 0.71, df = 2 (p = 0.70); I = 0%
Test for overall effect: Z = 2.67 (p = 0.008)
1.6.2 Pneumothorax
Forel 2006 0 18 0 18 Not estimable
Gainnier 2004 0 28 1 28 1.0% 0.33[0.01, 7.85]
Moss 2019 14 501 25 505 12.9% 0.56% [0.30, 1.07] —
Papazian 2010 7 177 19 162 9.5% 0.34% [0.15, 0.78] —_—
Subtotal (95% CI) 724 713 23.4% 0.46 [0.28, 0.77] P
Total events 21 45

1.00 [0.07, 14.79]

Figure 4: Forest plot of comparison: Neuromuscular blocking agents versus placebo or no treatment (parallel RCTs),
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gnificant improvement in PaO,/FiO, levels at 24 hours
(MD 5.68 mmHg, 95% Cl -3.56 to 14.91, three RCTs,
1235 patients, very low certainty of evidence). There
was a non-significant improvement in the neuromu-
scular blockade group in PaO,/FiO, levels at 48 hours
as compared with placebo (MD 21.18 mmHg, 95% Cl
-0.17 to 42.53, p = 0.05, three RCTs, 833 patients, very
low certainty of evidence). There was a significant im-
provement in the neuromuscular blockade group in the
PaO,/FiO, levels at 72 hours when compared with pla-
cebo (11.27 mmHg, 95% Cl 2.12 to 20.43, three RCTs,
977 patients, low certainty of evidence). There was a
significant improvement in the neuromuscular blockade
group in the PaO,/FiO, levels at 7 days compared with
placebo (12.97 mmHg, 95% Cl 0.26 to 25.68, two RCTs
596patients, moderate certainty of evidence).

Compared to the placebo or no treatment groups,
neuromuscular blockade was associated with a non-si-
gnificant reduction in plateau pressure (-0.30 cmH,0,

Aisa-Alvarez et al. Int J Crit Care Emerg Med 2020, 6:098

95% Cl -0.77 to 2.27, five RCTs, 3219 patients, low cer-
tainty of evidence).

Compared to the placebo or no treatment groups,
neuromuscular blockade was associated with a signi-
ficant reduction in positive-end expiratory pressure
(PEEP; -0.40 cmH,0, 95% CI -0.65 to -0.15, four RCTs,
4111 patients, moderate certainty of evidence).

Compared to the placebo or no treatment groups,
neuromuscular blockade was associated with a signi-
ficant reduction in FiO, (-0.03%, 95% CI -0.04 to -0.02,
four RCTs, 3701 patients, moderate certainty of eviden-
ce).

Compared to the placebo or no treatment groups,
neuromuscular blockade was associated with a non-si-
gnificant reduction in peak inspiratory pressure (-0.47
cmH,0, 95% CI -1.02 to 0.07, three RCTs, 2907 patients,
low certainty of evidence).
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Ventilation days

Compared to the placebo or no treatment groups,
neuromuscular blockade was associated with a non-si-
gnificant increment of ventilator free days at 28 days
(0.67 days, 95% CI -0.50 to 1.85, five RCTs, 1461 patien-
ts, low certainty of evidence).

Days not in the hospital

There was a significant increment of days not in
the ICU at 90 days in patients from the neuromuscular
blockade group as compared with the placebo or no tre-
atment groups (8.20 days, 95% Cl 0.82, 15.58, one RCT,
339 patients, moderate certainty of evidence). Compa-
red to the placebo or no treatment groups, neuromu-
scular blockade was associated with a non-significant
increment of days not in the hospital at 28 days (0.20
days, 95% Cl 0.78 to 1.18, one RCT, 1006 patients, low
certainty of evidence).

Discussion

We included six published parallel trials in this re-
view. There were a total of 1565 participants with ARDS
who were followed-up for 2 weeks to 1 year. However,
the diagnostic criteria were different between the trials;
three used the Berlin definition and the other three
used the American-European Consensus Conference
criteria for ARDS.

We identified a variety of different interventions in
the included trials of the review which we grouped into
tree main comparisons: Four trials compared cisatra-
curium with no treatment; one trial compared vecuro-
nium with no treatment; and one trial compared cisa-
tracurium with placebo.

All of the included trials explicitly stated at least one
primary endpoint in their publication. The most com-
mon primary outcomes were proportion of patients
who died before hospital discharge and within 90 days
after study enrolment, and improvements in oxygena-
tion. Four trials investigated ICU mortality. Four trials
reported mortality at 21 to 28 days. Three trials inve-
stigated mortality at 60 to 90 days. Four trials reported
adverse events. One trial investigated health-related
quality of life. Two trials investigated organ failure free
days. Five trials reported respiratory parameters. Five
trials reported days free of ventilation at 28 days. Three
trials reported days not in the ICU. One trial reported
days not in the hospital at 28 days. No trials investigated
socioeconomic effects.

Overall, the results of this systematic review sug-
gest that the use of NMBAs compared with placebo
causes a statistically significant reduction in all-cau-
se mortality. Regarding the safety of the NMBAs, we
found a non-significant increase in the risk of deve-
loping at least one adverse event when compared
with placebo. Unfortunately, based on the limited
trial data included in this review, we were not able to

Aisa-Alvarez et al. Int J Crit Care Emerg Med 2020, 6:098

analyze the health-related quality of life and socioe-
conomic effects of participants who received neuro-
muscular blockade, as compared with placebo.

In many trials the risk of bias was unclear, because
their reports did not mention in detail the methods of
allocation concealment, blinding of participants and
personnel, and blinding of outcome assessment. One-
third of the trials had a high risk of bias due to perfor-
mance bias and detection bias. One trial had a high risk
of bias due to selection bias. We used GRADE to assess
the overall quality of evidence.

The quality of evidence for mortality was moderate
when NMBAs were compared with placebo or no treat-
ment due to serious inconsistency.

The quality of evidence for adverse events was low
due to very serious imprecision (low median sample
size and small number of trials and Cls for the pooled
estimate consistent with benefit and harm) and incon-
sistency.

This review was performed using the standard Co-
chrane methodology without any restrictions regarding
language or date of publication. All included trials were
selected and assessed, and data were extracted by
three reviewing authors to minimize biases in the pro-
cess of the review. When we identified substantial he-
terogeneity, we tried to reduce it by data stratification.
When data were missing, we attempted to contact the
authors of the study.

Conclusions

This review suggests that early neuromuscular blocka-
de causes a reduction in all-cause mortality. Similarly,
we found a decrease in the incidence of barotrauma and
pneumothorax, without anincrease in weakness acquired
in the ICU. However, all of the findings should be inter-
preted cautiously due to the moderate or very low-quali-
ty evidence and substantial heterogeneity between trials.

Further research is required to determine whether
the use of NMBAs has any effect on morbidity, socioe-
conomic effects, and health-related quality of life in pa-
tients with moderate to severe ARDS, as well as whether
this intervention might be useful in combination with
other therapeutic interventions to reduce mortality.
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