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Clinical Practice Guidelines for Sustained
Neuromuscular Blockade in the Adult
Critically Ill Patient
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Indications for the Use of
NMBAs
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TABLE 1. Evidence Profile: Neuromuscular-Blocking Agent for Acute Respiratory
Distress Syndrome Patients

Mo. of Studies Study Design

Mortality (follow-up: 90 d)

3 Randomized frials Mot seriousa Mot serioush Mot serious Mot serious Mone

Mortality (follow-up: 28 d)

3 Randomized frials Mot serous? Mot serious Mot serious Mot serious Mone
ICU mortality
3 Randomized frials Mot serious? Mot serious Mot serious Mot serious Mone

Barotrauma (assessed with new pneumothorax, pneumomediastinum, subcutaneous emphysema, or pneumatocele)

3 Randomized frials Seriousc Mot serious MNot serious Mot serious None

ICU-acquired weakness (assessed with Medical Research Council scale)

3 Randomized trials Very serious ¢ Mot serious Mot serious Serious * Mone

Duration of mechanical ventilafion

3 Randomized frials Serious Mot serious Not serious Serious * None

RR = relative rigk.

‘Blinding was incomplate; however, this was not considered a source of bias for the outcome of mortality.
“F was 0% and results were robust in senstivily analysis,

Ancomplete blinding in included trials.

“Rated down two levels for incomplete blinding and ascertainment bias (limited assessment in two of the included trials).
“Wide Cls,



NMBA
Administration

T6/293 (34.1%)

BY/223 (25.6%)

T0/293 (31.49%)

9/223 (4.0%)

73/293 (32.7%)

223

Mot Administering
NMBA

98/208 (47.1%) RR,0.72 (0.58-091)

81/208 (385%) RR,0.66(0.5-0E7)

93/208 (44.7%) RR, 0.7 (0.55-0.89)

20/208 (9.6%) RR, 0.43 (0.2-0.9)

62/208 (208%) RR, 1.08(0.83-1.41)

208 -

132 fewer per 1,000
(from 42 fewer to 198 fewer)

132 fewer per 1,000
(from 51 fewer to 195 fewer)

134 fewer per 1,000
(from 49 fewer to 201 fewer)

55 fewer per 1,000
(from 10 fewer to 77 fewer)

24 more per 1,000
(from 51 fewer to 122 more)

Mean difference, 1.21 lower
(4.23 lower to 1.81 higher)

S&eee High

&eee High

S&eee High

EE® Moderate

@BOOO Very low

@O0 Low

Critical

Crifical

Critical

Important

Important

Important
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TABLE 2. Evidence Profile: Neuromuscular-Blocking Agent for Asthma Patients

No. of Study Other
Studies Design Risk of Bias Inconsistency Indirectness Imprecision Considerations
Mortality
1 Observational Very serious® Not serious Not serious Very serious® None
study
Clinically significant weakness (assessed with clinical examination, EMG, or both)
4 Observational Very serious® Seriousd Serious® Mot serious MNone
studies

MNMBA = neuromuscular-blocking agent, RR = relative risk.

“Retrospective observational study.

"Very wide Cls that cross unity. Low number of events.

“All three studies were retrospective observational studies.

“F = 70%.

“One of the studies (Kesler) the control group received some NMBA but much less and for a much shorter duration.

No. of Patients Effect

NMBA Not Administering Relative
Administration NMBA (95% CI) Absolute (95% CI)

4/55 (7.3%) 2/46 (4.3%) RR, 1.67 29 more per 1000 ®000 Critical
(0.32-8.72) (from 30 fewer to 336 more) Very low
59/250 (23.6%) 11/214 (5.1%) RR, 4.81 196 more per 1000 @000 Critical

(2562-9.17) (from 78 more to 420 more) Very low
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TABLE 3. Evidence Profile: Peripheral Nerve Stimulation Monitoring Versus Clinical
Assessment for Continuous Neuromuscular-Blocking Agent Infusions

Other
No. of Studies Study Design Risk of Bias Inconsistency Indirectness Imprecision Considerations

Paralysis recovery time (higher worse) (assessed with minutes)

1 Randomized trial Serious® Not serious Serious® Serious® MNone
Mean total paralysis time (higher worse) (assessed with minutes)

1 Randomized trial Serious® Mot serious Serious® Serious® MNone

Mean paralytic dose (higher worse) (assessed with u g/kg/min)

1 Randomized trial Serious® Mot serious Serious® Serious® MNone

MD = mean difference.
#Study intervention was unblinded.

“Unclear how important recovery time is to patient important outcomes in generalized |CU population.
“Low number of patients included in study (n= 30).

No. of Patients

Peripheral Nerve Clinical
Stimulation Assessment Assessment
With Train of Four Alone Importance

16 14 = MD, 7 higher @000 Very low Important
(0.48 higher to 13.52 higher)

16 14 - MD, 830 higher @CO00 Very low Important
(311.72 higher to 154828
higher)
16 14 = MD, 0.6 lower @000 Very low Important

(0.74 lower to 0.46 lower)
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General Care and Monitoring
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TABLE 4. Evidence Profile: Physiotherapy for Patients Receiving
Neuromuscular-Blocking Agents

Other
No. of Studies Study Design Risk of Bias Inconsistency Indirectness Imprecision Considerations

Mortality (follow-up: 1 yr)

1 Randomized trial Not serious® Not serious Very serious® Very serious® None

Hospital mortality

1 Randomized trial Not serious® Not serious Very serious® Serious® None
Quality of life (higher number is better) (assessed with Short Form-36 questionnaire)

1 Randomized trial Serious® Not serious Very serious®  Not serious None

ICU length of stay

1 Randomized trial Serious® Not serious Very serious® Serious® None

6-minute walk distance at hospital discharge (higher number is better) (assessed with meters)

1 Randomized trial Serious® Not serious Very serious® Not serious None

MD = mean difference.

“Interventions could not be blinded but felt to be less important for the outcome of mortality.

*Only 22% of control patients and 35% of treatment patients were on continuous infusions of neuromuscular-blocking agents.
“Wide Cls.

“Blinding not possible with intervention.



No. of Patients Effect

Regular Physical

Standard of

Therapy

3/31 (9.7%)

0/31 (0.0%)

31

31

31

Care Relative (95% CI) Absolute (95% CI)

3/36 (8.3%) Relative risk, 1.18 15 more per 1000
(0.22-6.31) (from 65 fewer to 442 more)
0/36 (0.0%) Not estimable Not estimable
36 — MD, 6 higher

(3.84 higher to 8.16 higher)

36 — MD, 2 lower
(6.2 lower to 2.2 higher)

36 -— MD, 53 higher
(13.37 higher to 92.63 higher)

@000 Very low

@000 Very low

@000 Very low

@000 Very low

@000 Very low

Critical

Critical

Critical

Important

Important
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TABLE 5. Evidence Profile: Lubricating Drops/Gel for Patients Receiving
Neuromuscular-Blocking Agent

No. of Studies Study Design Risk of Bias Inconsistency Indirectness Imprecision Other Considerations

Corneal abrasions

1 Randomized Serious® Mot serious Mot serious Serious® MNone
trial

‘Intervention in this study was unblinded, no mention of randomization procedure. However, each patient acted as own control (one eye intervention, one eye control).
"Low number of events, single study.

No. of Patients Effect

Scheduled Eye Care Standard of Care Relative (95% CI) Absolute (95% CI) Quality Importance

2/50 (4.0%) 11/50 (22.0%) Relative risk 0.15 187 fewer per 1000 @00 Low Important
(0.03 t0 0.71) (from 64 fewer to 213 fewer)
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Adverse Events
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TABLE 6. Evidence Profile: Intensive Insulin Therapy for Patients Receiving
Neuromuscular-Blocking Agent

Quality Assessment

Other
No. of Studies Study Design Risk of Bias Inconsistency Indirectness Imprecision Considerations

Clinically significant weakness (assessed with clinical examination £ EMG)

D Randomized trials Serious® Not serious Serious® Not serious Mone
Hypoglycemia
D Randomized trials Serious® MNot serious Serious® Not serious Mone
OR = odds ratio.

“Intervention was unblinded in these studies.
"Mot all patients were receiving neuromuscular-blocking agent. Only 36% in one of the studies and 3% in the other. No subgroup outcome data were provided.

No. of Patients Effect

Intensive Liberal
Insulin Therapy Strategy Relative (85% CI) Absolute (95% CI) Quality Importance

127/389 (32.6%) 216/436 (49.659%) OR, 0.49 (0.37-0.65) 171 tewer per 1000 @O0 Low Important
(from 106 fewer to 229 fewer)

164/1360(11.3%) 25/1388(1.8%) OR,6.96 (453-10.7) 95 more per 1000 @@C0 Low Important
(from 59 more to 146 more)
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Review Article

Neuromuscular Blocking Agents and
Neuromuscular Dysfunction Acquired in Critical
lliness: A Systematic Review and Meta-Analysis

David R. Price, MD"’; Mark E. Mikkelsen, MD, MSCE*’; Craig A. Umscheid, MD, MSCE"’;
Ehrin J. Armstrong, MD, MSc*”
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Primary Analysis: Forest plot of all included studies
Studies Estimate (95% C.I.)
Hermans 2014 1.22 (0.74, 2.03) N
Fan 2014 0.72 (0.33, 1.58) e
Derde 2012 1.03 (0.80, 1.32) R 3
Brunello 2010 1.25 (1.03, 1.52) .
Papazian 2010 1.21 (0.67, 2.19) — -
Ali 2008 1.20 (0.47, 3.04) T
Nanas 2008 1.07 (0.52, 2.19) .
De Jonghe 2007 0.67 (0.31, 1.47) -1
Hermans 2007 2.01 (1.01, 3.99) .
Garnacho-Montero 2005 3.75 (0.92, 15.24) -
Bednarik 2005 1.06 (0.37, 3.01) -
Amaya-Villar 2005 3.73 (0.61, 22.86) -
De Jonghe 2002 2.41 (0.93, 6.26) 4+ -
de Letter 2001 1.87 (0.79, 4.40) —
Garnacho-Montero 2001 16.34 (1.34, 199.00) .
Leijten 1996 2.36 (0.64, B.68) 2 -
Verheul 1994 2.00 (0.31, 12.84) .
Coakley 1993 0.57 (0.02, 15.58) -
Douglass 1992 4.93 (0.23, 106.88)
Overall (142=16%, P=0.26) 1.25 (1.06, 1.48) <>
] ' T L ' LI ' T T L T |
o.02 0.04 0.1 o021 0.41 1.04 207 415 1037 2075 415 103.75 190
Odds Ratio (log scale)

Figure 2. Frimary analysis: Forest plot of all included studies. Crit Care Med 201 6; 44: 20 70_20 78



NMBAsE#HEEEAES OBMEIZDOLNT, B/ NMT7 X

NdhbdENHMoT=,

D__SE(IDg[DR]I
Dkrde. 20120 BI’IJI'IE'”EI. 2010
rapazian, 2010 Hergﬂ:ﬁiﬂ: 2007
De Jonghe, EUG?E%:;4 h(l?.: 2008~ de Letter, 2001
0.5+ an, o i 2008 De Jonghe, 2002
Bednarik, 2005 DLeijten. 1996
O Garnacho-Modntero, 2005
'®) O Amaya-Yillar, 2005
1+ Verheul, 1994
O
Garnacho-Montero, 2001
1.5¢+
O Douglass, 1992
. L . OR
6.02 0.1 1 10 50

Figure 3. Primary analysis: Funnel plot of all included studies. OR = odds ratio.

Crit Care Med 2016; 44: 2070-2078
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TABLE 2. Sensitivity Analyses

Event Rate,”
Neuromuscular
Blocking Event Rate,
Agents (%) Control (%) OR 95% CI F (%)
Primary analysis 1 18 2254 b1 39 1.25 1.06-1.48 16%
Randomized controlled trial 1 0 201 27 26 1.21 067-2.19
RCT and studies with the 1 4 1,320 b4 41 1.31 092-186 48
lowest risk of bias
RCT and studies with 1 5] 1,369 b4 40 1.24 099-154 38
multivariate data
Observational studies with 0 5 1,168 60 41 1.26 098-164 50
multivariate data
ICU-acquired weakness 1 9 1,404 48 35 1.21 1.03-1.41
CIP 0 6 744 61 45 2.03 1.33-3.09
CIM 0 3 106 48 43 1.07 077-1.49 2
CIP or CIM 0 g 850 b8 45 1.73 1.11-269 43
Severe sepsis or septic shock 0 2 139 83 87 536 1.56-18.46 1

ClIM = critical illness myopathy, CIP = critical illness polyneuropathy, OR = odds ratio, RCT = randomized controlled trial.
“Event rates are unadjusted. ORs reflect adjusted data when available as outlines in the Methods section of the article.
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