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Background and Introduction

Neuromuscular blocking agents (NMBAs) are used for muscle relaxation. Muscle relaxants are an
integral part of modern anesthesia. They optimise intubating conditions, reduce laryngeal trauma
and improve operating conditions. Drawback is a possible pharmacological muscle relaxing effect
of these drugs beyond the end of the operation i.e. post operative residual curarization (PORC).
Reportedly about 30% of all patients who receive muscle relaxants show signs of PORC when
arriving in the post-anesthesia care unit. PORC comprises the risk of impaired post-operative fine
motor and coordinative skills with a possible impairment of swallowing pharyngeal secretions
with an increased risk of aspiration after extubation. Possible deleterious effects of this could be
pneumonia, bronchitis, myocardial infarction, cardiac insufficiency, stroke or re-operation.

In order to avoid PORC, patients receive a muscle relaxant antagonist from the anaesthetist at the
end of the operation. However the current drugs (Neostigmine, Pyridostigmine, etc.) from the
class of cholinesterase inhibitors have unwanted effects such as bradycardia, increased gastro
intestinal motility, post-operative nausea and vomiting, salivation etc. To decrease these
unwanted side effects, cholinesterase inhibitors have to be given in combination with para
sympatholyticagents, e.g. atropine or glycopyrrolate.

The Ideal Reversal Agent:

Reversal agents are used to terminate the action of muscle relaxants. The ideal reversal agent
should have a fast onset of action; should be able to provide complete reversal for all levels of
shallow to deep or profound blockade; should have a longer half-life than the muscle relaxants
and it should not have any side-effects.

The conventional regimen of reversal with Neostigmine is associated with
certain limitations:

1. Neostigmine is unable to reverse profound and deep blocks.

2. Undesirable autonomic responses such as bradycardia, bronchospasm, and increased
respiratory secretions.

3. The potential for neostigmine to rapidly recover is limited as it cannot instantaneously and
completely antagonize, and takes 10 minutes to achieve the peak effect.

4. Neostigmine has a ceiling effect which means that increasing its dose does not necessarily
increase its efficacy.

5. It requires the simultaneous use of an anticholinergic agent to prevent its muscarinic effects
including bradycardia, bronchospasm, and increased intestinal motility.

¢ The ideal reversal agent should have a fast onset of action; should
be able to provide complete reversal for all levels of shallow to

deep or profound blockade. |
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Monitoring Depth of Neuromuscular Block

The appropriate dose of the reversal agent that is required to reverse the neuromuscular blockade
depends directly on the concentration of the neuromuscular blocking agent as well as the depth
of neuromuscular blockade.

Quantitative NMT monitoring can estimate the degree of neuromuscular blockade & involves
electrically evoked motor responses using a PNS (Peripheral Nerve Stimulator).

Train-of-four Stimulation:

ATOF stimulationis a sequence of 4 consecutive electrical stimuli (i.e. T1-T4) delivered via a PNS at
2 Hz (every 0.5 second). It is most often applied to the ulnar nerve at the wrist, which causes
contraction of the thumb (adductor pollicis) muscles.

a) TOF Count (TOFC)

The number of observed muscle contractions (0 to 4) during a TOF stimulation is called a TOF
count (TOFC).

During block induced by a non-depolarising neuromuscular blocking drug, a progressive
reduction in the amplitude of four twitches is noticed with the fourth twitch being most
affected. This gradual reduction of amplitude height from T4 to T1 with increasing block depth
innon-depolarizing agentsis called a TOF fade.

As the block progresses, the first response to disappear is the fourth twitch, followed by the
third, second and finally the first twitch. This order of reappearance is reversed during the
recovery phase (T1isthe first twitch to recover).

In contrast with non-depolarising neuromuscular blocking agents succinylcholine,
a depolarising neuromuscular blocker, cause a progressive reduction in the amplitude of all
four twitches of more or less the same magnitude with virtually no fade.

b) TOF Ratio (TOFR)
TOF ratio (TOFR), i.e. the ratio of the fourth twitch height to first twitch height (T4/T1).

Thus, the number of detectable thumb twitchesand the degree of fading correspond
with the intensity of the NMB. The degree of fading can be further expressed as a
ratio, by dividing the motor response of the fourth twitch (T4) to the first twitch (T1),
i.e. theT4:T1lalsocalled TOF ratio.

¢ Adequate recovery from neuromuscular block is defined as a
TOFR 20.9. Residual block occurs if the TOFR is <0.9. Only
quantitative methods can objectively determine adequate

recovery. ,




Post-tetanic Count:

Post-tetanic count (PTC) is used to monitor deeper levels of neuromuscular blockade.
PTC consists of a tetanic stimulus of 50 Hz for five seconds applied to the ulnar nerve.
This tetanic facilitation is subsequently followed by 15 single electrical stimuli delivered at
one-second intervals. The number of measured thumb twitches make up the post tetanic
count (PTC). For example, when six thumb twitches are observed following the tetanic
facilitation, the PTC equals six.

Table 1: Classification of the depth NMB based on TOF & PTC Measurements

Depth of Neuromuscular Blockade

Profound Block (PTC of zero i.e., no twitch response after tetanic stimulation)

Deep Block (PTC of 1 to 3)

Moderate Block (TOF count of 1 to 3 i.e reappearance of the second twitch response (T2)
after train-of-four (TOF) stimulation)

Shallow Block (TOF ratio < 0.4)
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A Rapid, Complete & Predictable Reversal Agent

Sugammadex, a modified y-cyclodextrin, is a unique Selective Relaxant Binding Agent.
Sugammadex forms very tight complexes in a 1 :1 ratio with steroidal neuromuscular blocking

agents (Rocuronium > Vecuronium >> Pancuronium). This guest-host complex, which exists in
equilibrium, is stable because of its very high association rate and very low dissociation rate.

Sugammadex has no effect on acetylcholinesterases or on any receptor system in the body,
eliminating the need for anticholinergic drugs, which have undesirable adverse effects.

2 A. Therapeutic Indications:

@ Sugammadex Injection is indicated for reversal of neuromuscular blockade induced by
Rocuronium or Vecuronium in adults.

@ Forthe paediatric population: Sugammadex is only recommended for routine reversal of
Rocuroniuminduced blockade in children and adolescentsaged 2to 17 years.

2 B. Chemical structure and related details of Sugammadex

Sr. No. Description Details

1 Name of Drug Molecule Sugammadex

2 Chemical Structure Tj\@/ ) /@ .

3 Molecular Formula C7H120485s

4 Molecular Weight 2002.2 g/mol

¢ SUGMADEX (Sugammadex), a first time in India brand is indicated
for Rapid, Complete and Predictable reversal from Shallow to
Deep Neuromuscular blockade. ’



































































