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Introduction:

Neuromuscular blockade is used to help with endotracheal intubation, make sure the 
patient doesn’t move during surgery, and improve the surgical exposure. Muscle 
relaxants are a key component to anesthesia, but just as important is reversing 

neuromuscular blockade once the surgery is completed. Sugammadex is a relatively 
new drug in the clinical setting, which is gaining popularity every year among 

hospitals. The drug is a neuromuscular reversal agent that has been considered the 
ideal drug to reverse a patient, at least compared to other drugs on the market. The 
drug is known for having a quick onset and its ability to reverse quickly for patients 
with a varying degree of neuromuscular blockade. In this review, it will be discussed 
why Sugammadex is an ideal reversal agent, compare it to other reversal agents on 

the market, and discuss why it isn’t the leading reversal agent in clinical practice. 

Sugammadex, an Ideal Reversal Agent:

Sugammadex is a synthetic cyclodextrin molecule, that is used to reverse the non-
depolarizing muscle relaxants Rocuronium and Vecuronium. The main advantage 

of Sugammadex is that it can rapidly reverse the effects of Rocuronium and 
Vecuronium, compared to other anticholinesterase reversal drugs. An example of 

when this drug is beneficial when you have a difficult airway where you can’t 
ventilate or intubate the patient. If you use Sugammadex you can rapidly reverse 
the effects of the muscle blockade to get the patient spontaneously ventilating 

again. This can be useful in scenarios where a large dose of Rocuronium was 
given, such as a modified RSI. Sugammadex can reverse any degree of blockade, 

even if the patient has no twitches on the train of four test, within 2-3 minutes. It 
is good to use when the patient has a post tetanic count of 1 or 2. This can be very 
useful for guaranteeing a much safer emergence process for the patient. It is also 
good for quick cases that require deep anesthesia and neuromuscular blockade, 

such as a laryngeal microscopy.  

Sugammadex vs Neostigmine:

Neostigmine, a cholinesterase inhibitor, is the most common reversal agent today. What drug is 
more beneficial to patients? Why is Neostigmine currently the most popular reversal agent? In a 

study that compared the two drugs for post-operative pulmonary complications, it was found 
that the administration of Sugammadex was associated with a 30% reduced risk of pulmonary 

complications, 47% reduced risk of pneumonia, and 55% reduced risk of respiratory failure 
(Kheterpal 2020). Sugammadex is also more effective for reversing deeper neuromuscular 
blockade and has a faster onset than Neostigmine. One study showed how much quicker 
Sugammadex works than Neostigmine. 2 mg/kg of Sugammadex was 6.6 times faster in 

reversing a moderate neuromuscular blockade and 4 mg/kg Sugammadex was 16.8 times faster 
reversing a deep blockade. The same study also found that Sugammadex had 40% fewer adverse 
events than Neostigmine (Hristovsaka 2017). It also does not have the side effect of bradycardia 

like Neostigmine. The main reason Neostigmine is more widely used is because of how 
expensive Sugammadex is. Neostigmine is more cost-efficient for hospital and performs an 

adequate job in reversing patients. Neostigmine can also reverse more NDMR’s while 
Sugammadex only reverses Rocuronium and Vecuronium. 

Limitations of Sugammadex:

As mentioned earlier, Sugammadex only works on reversing the 
effects of Rocuronium and Vecuronium, not other NDMR’s like 

Neostigmine. The major drawback is how expensive Sugammadex is. 
For example, in Belgium, Sugammadex has an average cost of 82.70 
euro for a 200 mg vial, while the cost for a comparable amount of 
Neostigmine and Glycopyrrolate is 4.05 euros (Cammu, 2018). The 
high cost of Sugammadex combined with the fact that Neostigmine 
is adequate for most case has limited its usage. Another known is 
issue, although rare, is hypersensitivity. It is also reccomended to 

avoid this drug in patients with severe renal impairment or on 
dialysis. Another problem is if you underdose Sugammadex, it is 

possible to have the recurrence of neuromuscular blockade. 

Fun Facts about Sugammadex:

1. Sugammadex inactivates Rocuronium by encapsulating 
the free molecule to form a stable complex.

2. Sugammadex can reduce the clinical efficacy of 
hormonal contraceptive drugs and should be explained to 

female patients.

3. There are 3 different doses for Sugammadex, 2 mg/kg, 4 
mg/kg, and 16 mg/kg. 2 mg/kg is the standard dose given 
if we have response on a TOF test. 4 mg/kg is if there is a 
PTC of 0-15. 16 mg/kg is the emergency dose if you need 
to reverse a large dose of rocuronium that was just given.

4. The tradename of Sugammadex is Bridion.

5. The concentration of Sugammadex is 100 mg/mL. It 
comes either as 200 mg/ 2L or 500 mg/ 5mL. 

6. Recovery could be delayed in patients using the drug 
Toremifene. 

Conclusion:

Sugammadex is the most effective drug on the market for 
reversing neuromuscular blockade. It has a very quick 

onset and can reverse deep levels of blockade at any point 
in the surgery, even right after the administration of 

Rocuronium. It also has less adverse side effects than 
Neostigmine. However, it is not viable at the current time 
to overtake Neostigmine as the most used reversal agent. 
This is since Sugammadex is much more expensive than 

Neostigmine and Neostigmine can still do an adequate job 
with reversal. Sugammadex should still be used in 

emergency situations and certain procedures or patients 
when indicated but is probably not the best option for 

routine cases with healthy patients due to cost. 
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