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2023 ASA NMB Guidelines can grouped oo
into 2 categories

Categories of 2023 NMB Recommendations

* How to assess depth of neuromuscular blockade

* What to do with the information obtained from the assessment.
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Residual Neuromuscular Blockade is e v

associated with delayed PACU discharge e

It takes longer for patients with

Lt residual NMB to leave the PACU

E * Observational Study (n=246)
g’aoo * PACU discharge readiness longer
g (224 min vs 149 min)
3 * Incidence of residual NMB= 22%.
a 200
£
o T4/T1>0.9 T4/T1<0.9
n= 192 53
Adequate recovery PORC

of TOF ratio

Sk

Critical Respiratory Events in the PACU are
associated with residual NMB

o 73.8% of cases had TOF ratios < 0.7

0.98 + 0.07

* Case Control Study
* 42 Matched Cases (7459 total)

* Severe Hypoxemia 52% (22/42)
« Airway Obstruction 38% (15/42)

0.62 £ 0.20
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Quantitative Monitoring reduces risk of =~ M3

adverse respiratory events in the PACU

. 39

Incidence of significant respiratory

events was virtually non-existent in
prospective randomized trial of 185
patients.

Higher incidence of:

> Sp02 < 90% (PACU and Arrival)
> Airway Maneuvers

> Stimulation
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The need for these guidelines has been  —-Z-2- A 5 second head lift does not necessarily
\vww SAMBAhg.org . .
apparent for over a decade. indicate T4/T1>0.9
o Clinical signs are adequate indicators of recovery? N TOF for reliable reversal with Neostigmine 7 out of 7 healthy volunteers
68.2% e ™ Uit st = Euope "‘“ were able to sustain a head lift
. . at T4/T1of 0.6
3 © . * NIP only showed a significant
w0 38.1% » § decrease at T4/T1 of 0.5
N vs o © * Similar results for other
” ° pulmonary tests
o o ¥ TE o5 os o7 o8 05 10
United States. ‘Europ o 1 2 El a TOF ratio
Large degree of variability in physician practice that is not supported by the evidence.
7 8
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2023 ASA NMB Guidelines 2023 ASA NMB Guidelines
Recommendations: Recommendations:
1. Do not use clinical assessment alone to avoid residual 1. Do not use clinical assessment alone to avoid residual
neuromuscular blockade. neuromuscular blockade.
2. Quantitative Monitoring is recommended over qualitative
monitoring to avoid residual neuromuscular blockade.
9 10

Baseline T4/T1 measurements in Acceleromyography
can commonly exceed 1.0 and should be normalized.

Baseline values should be obtained in
Acceler hi

* Example: 0.95/1.15 = 0.83

* Baseline > 1.01 may be present
in more than half of patients.

* The goal should be a normalized
T4/T1>0.9
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2023 ASA NMB Guidelines

Recommendations:

1. Do not use clinical assessment alone to avoid residual
neuromuscular blockade.

2. Quantitative Monitoring is recommended over qualitative
monitoring to avoid residual neuromuscular blockade.

3. When using quantitative monitoring, confirm a T4/T1 ratio > 0.9
prior to extubation
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“Direct evidence from randomized trials that
compare confirming or not confirming TOF ratios
before extubation are lacking.”
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G cuoe  Accranh mportance! Summary

« Effects are
substantive and
clinically
meaningful for both
neostigmine and
sugammadex.
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Quantitative Monitoring reduces risk of

39
Incidence of significant respiratory
events was virtually non-existent in
prospective randomized trial of 185

» patients.

22 Higher incidence of:

» 19 > 5pO2 < 90% (PACU and Arrival)
> Airway Maneuvers
> stimulation
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2023 ASA NMB Guidelines
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Recommendations:
2. Quantitative Monitoring is recommended over qualitative
monitoring to avoid residual neuromuscular blockade.

3. When using quantitative monitoring, confirm a T4/T1 ratio > 0.9
prior to extubation

4. Use the adductor pollicis muscle for neuromuscular monitoring
5. Avoid using the eye muscles for neuromuscular monitoring

“Disagreement exists between the degree of
paralysis measured at the OO and the AP muscles.”
16 patients with vecuronium induced
and neostigmine antagonized NMB

* Orbicularis Oculi had a faster
recovery than the Adductor
Pollicis
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2023 ASA NMB Guidelines
Recommendations:

3. When using quantitative monitoring, confirm a T4/T1 ratio > 0.9 prior to
extubation

4. Use the adductor pollicis muscle for neuromuscular monitoring
5. Avoid using the eye muscles for neuromuscular monitoring

6. Use sugammadex over neostigmine to reverse deep, moderate and
shallow neuromuscular blockade induced by rocuronium or vecuronium

7. Neostigmine is a reasonable alternative to sugammadex at minimal
depth of neuromuscular blockade.

Residual NMB is lower and recovery is faster
with sugammadex compared to neostigmine
With a peripheral nerve stimulator it is

Depthof  Peripheral Nerve Stimulator  Quantitative

Blockade

and Qualitative Assessment

Monitor

recommended that sugammadex be

Complete Posttets t=0 Posttetar =0 R
o bt wanatin rtmecom-.Used if you can detect fade on TOF
t=0 train-of-f t=0 .
Wotete Tt orcount = 1-3 Tndorcan-13  * This corresponds to T4/T1< 0.4
Shallow* Train-of-four count = 4; Train-of-four ratio < 0.4
rain-of-our fade present
Wit Tinol ot com— Tainotfou * If TOF has no fade or T4/T1> 0.4
train-of-four fade absent fatio = 0.4-0.9 it is reasonable to use
Acceptable  Cannot be determined Train-of-four ratio = 0.9 R .
recovery neostigmine.

determined by the prosence or absence of fade in the train-of-fur ratio response.

atio of greater than 0.7

train-of-four
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This table summarizes the data that supports
recommending sugammadex over neostigmine

The recommendations are linked to the
strength of the data supporting them.

Randomized Strength of Randomized Strength of

Outcome Controlled Trials Patients Evidence Effect (95% CI) Outcome Controlled Trials Patients Evidence Effect (95% CI)

Less residual neuromuscular blockade Risk ratio Less residual neuromuscular blockade sk ratio
Train-of-four ratio < 0.9 8 1451 Moderate 0.18(0.0710 0.42) Train-of-four ratio < 0.9 8 1451 Moderate 0.18(0.07100.42)

Risk difference Risk diference

Train-of-four raio < 0.9 8 1,451 Moderate -21.6% (33,8 10-9.4%) Train-of-four ratio < 0.9 8 1,451 Moderate -21.6% (33.810-9.4%)

‘Shorter time to train-of-four ratio > 0.9 from Mean difference, min Shorter time to train-of-four ratio > 0.9 from Mean difference, min
Deep block 4 308 Moderate -336/(59310-7.9) Deep block 4 308 Moderate -336(59310-7.9)
Moderate block 17 1,114 Moderate 100(12710-7.2) Moderate block 17 1,114 Moderate 100 (12710-7.2)
Shallow block 5 153 Moderate -39(6.110-16) Shallow block 3 153 Moderate -39(6.110-16)
Minimal block 1 17 Very low 14(201-08) Minimal block 1 17 Very low 14(2010-08)

20

. For minimal depth of block there is no evidence to
Where the data is more robust the use of .
dex i ted support the use of either sugammadex or
sugammaadex IS supportea. . .
g PP neostlgmlne.
Randomized Strength of Randomized Strength of
Outcome Controlled Trials Patients Evidence Effect (95% CI) Outcome Controlled Trials Patients Evidence Effect (95% C)
Less residual neuromuscular blockade Risk ratio Less residual neuromuscular blockade Risk ratio
Train-of-four ratio < 0.9 8 1,451 Moderate 0.18(0.07 t0 0.42) Train-of-four ratio < 0.9 8 1,451 Moderate 0.18(0.07 0 0.42)
Risk difference Risk difference
Train-of-four ratio < 0.9 8 1,451 Moderate -21.6% (-33.8 t0 -9.4%) Train-of-four ratio < 0.9 8 1,451 Moderate -21.6% (-33.8 t0 -9.4%)
‘Shorter time to train-of-four ratio > 0.9 from Mean difference, min ‘Shorter time to train-of-four ratio 2 0.9 from Mean difference, min
Deep block 4 308 Moderate 336(-59.310-7.9) Deep bloc! 4 308 Moderate -336(-59.310-7.9)
Moderate block 17 1114 Moderate -100(-12710-7.2) Moderate block 17 1114 Moderate -100(-1271t0-7.2)
‘Shallow block 5 153 Moderate -39(8.110-16) ‘Shallow block 5 153 Moderate -39(6.110-16)
Minimal block 1 17 Very low 14(2010-08) Minimal block 1 17 14(2010-08)
SRRy
ANB e ess SAMB e
2023 ASA NMB Guidelines 2023 ASA NMB Guidelines
Recommendations: Recommendations:
3. When using quantitative monitoring, confirm a T4/T1 ratio > 0.9 prior to 6. Use sugammadex over neostlgmme to reverse deep, moderate and
extubation neur kade induced by rocuronium or vecuronium
4. Use the adductor pollicis muscle for neuromuscular monitoring 7. Neostigmine is a reasonable alternative to sugammadex at minimal
5. Avoid using the eye muscles for neuromuscular monitoring depth of neuromuscular blockade.
6. Use sugammadex over neostigmine to reverse deep, moderate and 8. For Atracurium and Cisatracurium:
shallow neuromuscular blockade induced by rocuronium or vecuronium a) Quantitative monitoring: reverse with neostigmine at T4/T1 > 0.4 and confirm
. o ble al ) d . | recovery to T4/T1 > 0.9 prior to extubation.
7. yeoslzlgrfmne Isa reasxl)nabl © itzrnatlve to sugammadex at minima b) Qualitative monitoring: Reverse with no detectable fade and then WAIT AT LEAST
epth of neuromuscular blockade. 10 minutes prior to extubation.
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The dose of neostigmine when used for minimal
depth of NMB should not exceed 40 mcg/kg

Quantitative Assessment
* Give lower doses at T4/T1> 0.6
* (15-30 mcg/kg)

* Confirm that adequate reversal
was achieved.
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The dose of neostigmine when used for minimal
depth of NMB should not exceed 40 mcg/kg

Quantitative Assessment
* Give lower doses at T4/T1 > 0.6
* (15-30 mcg/kg)
* Confirm that adequate reversal
was achieved.

If adequate reversal is not achieved within

10 minutes of neostigmine administration, it is
probably because insufficient time was given for
spontaneous recovery.

Options:

* Wait for spontaneous recovery

* Give sugammadex

* Give additional neostigmine up
to total dose of 50 mcg/kg

S
The dose of neostigmine when used for minimal
depth of NMB should not exceed 40 mcg/kg

Qualitative Assessment

* Wait for 10 minutes and hope
for the best.

Quantitative Assessment
* Give lower doses at T4/T1 > 0.6
* (15-30 mcg/kg)
« Confirm that adequate reversal
was achieved.
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The dose of neostigmine when used for minimal
depth of NMB should not exceed 40 mcg/kg

Qualitative Assessment

* Wait for 10 minutes and hope
for the best.

Quantitative Assessment
* Give lower doses at T4/T1> 0.6
* (15-30 mcg/kg)

« Confirm that adequate reversal
was achieved.
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1. Do not use clinical assessment alone to avoid residual neuromuscular
blockade.

2. Quantitative M ing is recc ded over q
avoid residual neuromuscular blockade.

ive monitoring to

3. When using quantitative monitoring, confirm a T4/T1 ratio > 0.9 prior to
extubation

4. Use the adductor pollicis muscle for neuromuscular monitoring

5. Avoid using the eye muscles for neuromuscular monitoring

6. Use sugammadex over neostigmine to reverse deep, moderate and
shallow neuromuscular blockade induced by rocuronium or vecuronium

7. Neostigmine is a reasonable alternative to sugammadex at minimal
depth of neuromuscular blockade.
8. For Atracurium and Cisatracurium:
a) Quantitative monitoring: reverse with neostigmine at T4/T1 > 0.4 and confirm
recovery to T4/T1 > 0.9 prior to extubation.
b) Qualitative monitoring: Reverse with no detectable fade and then WAIT AT LEAST
10 minutes prior to extubation.
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1. Do not use clinical assessment alone to avoid residual neuromuscular GEmmD)
blockade.

2. Quantitative Monitoring is recommended over qualitative monitoring to
P lar blockad

avoid r neur

3. When using quantitative monitoring, confirm a T4/T1 ratio > 0.9 prior to

extubation The benefits of complete recovery include
4. Use'the a'lddu:tor pollicis muscle for neuromuscular r.norjltorlng increased patient satisfaction, decreased Iength Of
5. Avoid using the eye muscles for neuromuscular monitoring PACU t d d " t |
6. Use sugammadex over neostigmine to reverse deep, moderate and stay, decreased postoperative pulmonary
shallow neuromuscular blockade induced by rocuronium or vecuronium Comp]icationsY and decreased morta“ty_

7. Neostigmine is a reasonable alternative to sugammadex at minimal
depth of neuromuscular blockade.

8. For Atracurium and Cisatracurium:

a) Quantitative monitoring: reverse with neostigmine at T4/T1 > 0.4 and confirm
recovery to T4/T1 > 0.9 prior to extubation.

Qualitative monitoring: Reverse with no detectable fade and then WAIT AT LEAST
10 minutes prior to extubation.
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