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RESEARCH ARTICLE /  ÖZGÜN ARAŞTIRMA

Side effects of sugammadex use in pediatric patients

Pediatrik hastalarda sugammadeks kullanımının yan etkileri

Sinem Sarı1, Banu Taşdemir1, Sezen Sözkısacık2, Feray Gürsoy1

ÖZET

Amaç: Sugammadeks’in diğer nöromuskuler blok an-
tagonisti ajanlardan daha hızlı etki gösterdiği yapılan 
çalışmalarla kabul edilmektedir fakat özellikle pediatrik 
olgularda güvenilirlik, yan etkileri ile ilgili yapılan çalışma-
ların sınırlı olduğu görülmektedir. Kliniğimizdeki pediatrik 
olgularda bir yıllık süredeki sugammadeks deneyimlerimi-
zin yan etkileri bakımından olgu serisi olarak sunulması 
amaçlanmıştır.
Yöntemler: Bir yıllık sürede Tıp Fakültesi ameliyathanesi, 
çocuk cerrahisi odasında genel anestezi altında sugam-
madeks uygulanmış olguların dosyaları ve intraoperatif 
anestezi kayıtları, postoperatif 24 saat ve postoperatif 24 
saat sonrası kayıtları incelendi.
Bulgular: İnfant (28 gün- 23 ay) (n= 24), çocuk (2 yas- 11 
yas) (n= 16), adolesan (11- 17 yas) (n=6) olmak üzere su-
gammadeks uygulanan toplam hasta sayısı 46 idi. Has-
taların hiçbirisinde hipersensitivite bulgularına ve sugam-
madeks ile ilişkilendirilen istatistiksel anlamlı yan etkiye 
rastlanmadığı tespit edildi.
Sonuç: Sugammadeks’in sahip olduğu özellikleri ile pe-
diatrik hasta grubunda yeni kapılar açabileceğini düşün-
mekteyiz. Fakat pediatrik hasta grubunda özellikle infant-
larda güvenliği ile ilgili daha fazla dökümantasyona ihtiyaç 
vardır.
Anahtar kelimeler: Sugammadeks, pediatrik hasta, yan 
etki

ABSTRACT

Objective: It is accepted that sugammadex show its ef-
fects more rapidly than the other neuromuscular block an-
tagonists in many studies, however especially in pediatric 
cases, it is seen that about its reliability and side effects 
are limited in some studies. In our retrospective study, 
we aimed to present our experiences on sugammadex 
in terms of its side effects in the pediatric cases in our 
hospital for a 1-year period. 
Methods: The patient files and intraoperative anesthesia 
records, postoperative 24th hour and after postoperative 
24th hour of the cases that underwent the application of 
sugammadex under general anesthesia in pediatric sur-
gery operating room in a 1-year period were analyzed. 
Results: Totally 46 patients received sugammadex; in-
fants (28 days-23 months) (n=24), children (2 years-11 
years) (n=16) and adolescent (11-17 years) (n=6). None 
of the patients showed hypersensitivity and statistically 
significant side effects correlated to sugammadex.
Conclusion: We think that sugammadex may open new 
doors in pediatric patient group with its features. How-
ever, more documentation is needed about the safety in 
pediatric patient group, particularly in infants. J Clin Exp 
Invest 2013; 4 (3): 265-268
Key words: Sugammadex, pediatric patient, side effect

INTRODUCTION
Sugammadex is a new drug designed to eliminate 
the effects of steroid formed nondepolarizing mus-
cle relaxants such as rocuronium, vecuronium by 
selectively binding them. The first phase I study that 
was performed with sugammadex in volunteers was 
published in 2005 [1]. It is accepted that its effect 
more rapidly than the other neuromuscular block 
antagonist agents with its mechanism of action in 
many performed studies during the period up to 
the present [2-5], however especially in pediatric 
cases, it is seen that the studies about its reliability 
and side effects are limited. Even though European 

Registration Authorities (EMEA) accepted Sugam-
madex on July 2008, the FDA (Food and Drug Ad-
ministration, USA) seks more information about the 
hypersensitivity tests [6,7]. More pediatric recording 
studies and the documentation of sugammadex use 
in different clinical conditions will be important in 
terms of increasing our knowledge about the use of 
sugammadex.

For this reason, it is aimed that to present our 
experiences on sugammadex in terms of its side 
effects in the pediatric cases in our hospital for a 
1-year period in this retrospective study.
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METHODS
After approval by the local ethics committee, the pa-
tient files and intraoperative anesthesia records of 
the cases that underwent sugammadex application 
under general anesthesia in ADU Medical Faculty 
pediatric surgery operating room in a 1-year period 
between November 2011 and November 2012 were 
analyzed. The patients were divided into 3 groups 
according to their ages; infant (28 days-23 months), 
child (2 years-11 years), adolescent (11-17 years). 
For all patients, the ASA score, body weight, opera-
tion time, extubation time, presence of complica-
tion, previous anesthesia experiences, presence or 
non-presence of comorbid diseases, if yes which 
diseases were obtained from the records. The side 
effects that the patients showed were examined 
intraoperative, acute postoperative (in 24 hours af-
ter the operation) and 24 hours after the operation. 
Side effects were questioned by telephoning the 
patients.

RESULTS
The demographic data and duration of the opera-
tions are shown in Table 1. Total number of pa-
tients who underwent sugammadex application was 

46; infants (28 days-23 months) (n=24), children 
(2 years-11 years) (n=16) and adolescent (11-17 
years) (n=6). 30.4% of the patients went into opera-
tion electively, whereas 69.6% of them emergence 
(Table 2). The mean operation time was the longest 
in infant group (Table 1). It was seen that the cases 
received one dose of rocuronium for general anes-
thesia. It was seen that tracheal intubation was per-
formed by giving the patient 0.6 mg/kg rocuronium 
and propofol and caudal analgesia or opioid analge-
sia was performed. All of the patients were in ASA 
1-2 group. It was detected that the cases did not 
have neuromuscular diseases, renal dysfunction, 
malignant hyperthermia or a history of allergy. Ex-
tubation time of 12 patients in the infant group, 7 
patients in the child group and 5 patients in the ado-
lescent group were detected. The mean extubation 
time was 56.5, 84.5 and 77.4 seconds in the infant, 
child and adolescent group, respectively. When the 
patients were analyzed in terms of the side effects, 
it was seen that there was a significant difference 
between the groups in terms of the incidence of 
nausea, vomiting in postoperative 24 hours and 
surgical complication after postoperative 24 hours. 
None of the intraoperative and postoperative pa-
tients showed hypersensitivity findings (Tables 3-5).

Infant
(n=24)

Child
(n=16)

Adolescent
(n=6)

Age 11.0 (2.2-12.0) mo 4.0 (2.0- 7.0) yrs 15.0 (14.2-15.0) yrs
Weight
(median, 25-75 percent) 9.25 (6.0-10.0) 17.0 (10.5-21.5) 40.0 (30.0-46.2)

Gender (male/female) 22/2 12/4 2/4

Operation time (min) 29.71 18.0 13.33

Table 1. The demo-
graphic findings of 
the patients

Table 2. Operation types according to the groups

Infant
(n=24)

Child
(n=16)

Adolescent
(n=6)

Esophagoscopy 4 11 4
Umblicalhernia 0 1 0
Ileus 1 1 0
Anus surgery 0 1 0
Bronchoscopy 7 2 0
Cyscostopy 1 0 0
Pyeloplasty 2 0 0
Diagnostic laparotomy 1 0 0
Pyloromyotomy 5 0 0
Testicular torsion 1 0 0
Appendectomy 0 0 2
VUR 1 0 0

Undescended testis 1 0 0

Table 3. The distribution of intraoperative side effects ac-
cording to the groups

Infant
(n=24)

Child
(n=16)

Adolescent
(n=6)

Bradycardia 3 0 0

Hypersensitivity
(flushing, tachycardia) 0 0 0
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Table 4. The distribution of side effects in postop 24 hours 
according to the groups

Infant
(n=24)

Child
(n=16)

Adolescent
(n=6)

Nausea, vomiting 4 5 3

Pain 8 2 3

Bradicardia 0 0 0

Spasm 0 0 0

Hypersensitivity 0 0 0

Urinary retention 0 0 0

Disuria 4 1 0

Hematuria 4 0 0

Hypoglycemia 0 0 0

Anemia 0 0 0

Enteritis 0 0 0

Pharyngitis 0 0 0

Surgical complication 1 0 0

Table 5. The distribution of side effects after postopera-
tive 24 hours according to the groups

Infant
(n=24)

Child
(n=16)

Adolescent
(n=6)

Weight gain 0 0 0

Anemia 2 0 0

Enteritis 1 0 0

Surgical complication 9 0 2

Constipation 0 1 0

Fever 1 0 0

DISCUSSION

Neuromuscular blockers are the main part of bal-
anced anesthesia. The metabolism and elimination 
of neuromuscular blocker agents may change de-
pending on the agent and it may be spontaneously 
slow. The most important indication of neuromuscu-
lar blocker agents is the presence of residual block. 
Nowadays, neuromuscular blocker antagonist 
agents are the most preferred group of anticholin-
esterases with their features [1].

Anticholinesterases do not only inhibit the ace-
tylcholinesterase in the nicotinic receptors at the 
neuromuscular junction. They cause bradycardia, 
hypotension, salivation, an increase in gastroin-
testinal motility and bronchospasm with muscarinic 

receptor blockage. For this reason they have to be 
administered with antimuscarinic agents such as at-
ropine, glycopirrolate [6]. Moreover, because they 
may be insufficient in deep block and residual block 
and they may cause fasciculations, the interest in 
the new agent sugammadex has increased [1,8].

Sugammadex is completely different from the 
anticholinesterases. It effects independently from 
acetylcholin concentration and nicotinic or musca-
rinic receptors. Sugammadex, being particularly 
effective on the steroid formed nondepolarizing 
muscle relaxants rocuronium and vecuronium, is 
an agent that is in cyclodextrin shape and the first 
selective steroid formed nondepolarizing muscle 
relaxant binder. By binding to rocuronium, sugam-
madex decreases the amount of drug circulating 
freely in plasma and in the nicotinic receptors [9]. 
For this reason, the side effects that are seen with 
anticholinesterases are not expected with sugam-
madex [6].

Studies that were performed about sugamma-
dex are seen in patients diagnosed with terminal 
phase renal failure [10-12], cardiac disease [13], 
pulmonary disease [14]. It is suggested that sugam-
madex can be used in these patients more safely 
the results of these studies. However, when these 
studies are examined, it is seen that the patient 
number is too low and the performed studies do not 
include pediatric patient group.

Infants, children and adults should be evalu-
ated differently because the pharmacokinetic and 
pharmacodynamic profiles of NMBA’s are different 
depending on the ages [15]. The use of muscle re-
laxants in infants are more effective than in children 
and adults [6]. For instance, rocuronium’s duration 
is much longer in infants when compared to the chil-
dren and its potency is higher in infants than chil-
dren and adults [15]. Residual paralysis in children 
occurs less often than adults [8]. Infants are more 
sensitive to nondepolarizing muscle relaxants and 
the required concentration of muscle relaxants for 
neonates and infants is less than the amount for the 
older children and adults. This situation is also im-
portant for the muscle relaxant to be reversed [6].

The first pediatric sugammadex studies showed 
that 2 mg/kg sugammadex is enough to reversed 
medium neuromuscular blockage with rocuronium 
in infants, children and adolescents. The required 
duration for the TOF rate to be 90% in children, ado-
lescents and adults is reported as 1.2, 1.1 and 1.2 
minutes respectively [6]. Even though our observa-
tions in our clinic are supportive of the studies that 
are performed in terms of the duration of effect, we 
could not reach to the TOF rates of all patients be-
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cause neuromuscular monitorization was not rou-
tinely performed.

In a study that Plaud et al performed, sugam-
madex’ different doses and placebo were compared 
in 8 infants (28 days-23 months), 24 children (2-11 
years), 31 adolescents as rocuronium adminis-
tered pediatric patients. 1 infant, 5 children and 6 
adolescent patients received 2 mg/kg sugamma-
dex whereas 2 infants, 4 children, 5 adolescent 
patients received placebo. Of all the patients who 
received sugammadex, in 1 infant patient fever and 
nasopharyngitis; in 1 of 5 children patients vomit-
ing, in 2 of them pain related to surgery; in 3 of 6 
adolescent patients surgical pain, and in 3 of them 
vomiting were observed. In the group that received 
placebo, vomiting, rhinitis, fever and complica-
tion related to procedure in 1 patient; vomiting in 2 
children patients, pain related to surgery in 1 child 
patient, pain related to surgery in 3 adolescent pa-
tients, vomiting in 3 patients and nausea in 1 patient 
were observed. The seen side effects are not cor-
related to sugammadex. They reported that sugam-
madex use in infant, child and adolescent groups is 
effective and reliable and that they did not find any 
hypersensitivity findings with 2 mg/kg sugammadex 
[15]. We found hypersensitivity findings in none of 
our patients. The most common side effect in our 
patients was acute postoperative nausea, vomiting 
and pain related to the surgery. We thought that the 
side effects we observed were related to the type 
of surgery. However, we could not relate these side 
effects with sugammadex because we did not have 
a placebo group.

In conclusion, we think that sugammadex may 
open new doors in pediatric patient group with its 
features. However, more documentation is needed 
about the safety in pediatric patient group, particu-
larly in infants.
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