
Anesthetic 

o Sevoflurane induction, followed by fentanyl IV bolus (1mcg/kg) 
and vecuronium (0.1mg/kg) 

o After intubation, ventilation became difficult with decreased lung 
compliance noted. 

o The child became gray and dusky. A call for help was made as 
SpO2 dropped.

o Help arrived and the team began to deliver CPR.

o No palpable pulses, so the team continued chest compressions, 
epinephrine, steroids and antihistamines and obtained additional 
IV access (Figure 1)

o A presumptive diagnosis of anaphylaxis was made and a blood 
sample was sent for a tryptase level

o Spontaneous circulation resumed. Surgery proceeded.

o Anticipating this child would require future VPS revisions, 
consultation with an allergy specialist became critical
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Summary

o Anesthesia NOW! Called for a CODE! 

o 32 month-old male with pulseless cardiac arrest immediately after 
induction of anesthesia and intubation.

Conclusions

o Wider use of sugammadex may lead to higher rates of aminosteroid NMB 
administration and thus more frequent NMB-related anaphylaxis events.

o Sugammadex might have the potential to ameliorate NMB-induced anaphylaxis.

o While human trials to address this question may be unfeasible, in vitro studies may 
offer insight into sugammadex’ ability to reduce IgE crosslinking.

Laboratory data

o Tryptase level: 58 ug/L (ref <= 10.9 ug/L) HIGH
o Skin prick test: Highly positive for vecuronium, negative for rocuronium

Discussion

o Neuromuscular blockers (NMB's) cause most anesthesia related anaphylaxis. 

o An elevated tryptase level indicates mastocyte degranulation and usually confirms 
the diagnosis. 

o Sugammadex has been described in the treatment of aminosteroid NMB related 
anaphylaxis. Its mechanism of action involves encapsulating rocuronium or 
vecuronium with rapid clearance from the circulation (Figure 2). 

o IgE antibodies crosslink with offending agents at the basophil and sustain the 
release of inflammatory and vasomodulation substances (1). 

o Sugammadex was considered but ultimately not administered in this case.  The 
patient had full and complete recovery from this event without sequelae.

o Questions:

o Does sugammadex-aminosteroid complex prevent IgE cross-linkage and halt 
the immunologic process?

o To what extent does sugammadex bind other, important steroids?

o What would be the “correct” dose of sugammadex in suspected NMB 
anaphylaxis?

Patient

o At 6 months old, oligodendoglioma -> hydrocephalus -> VPS

o Uneventful sedations and general anesthetics for imaging and 
VPS revisions

o Allergies to Tegaderm and amoxicillin, but no formal testing

o Presented with signs and symptoms indicating VPS malfunction

o Somnolent upon arrival to the preop area. His vital signs were 
stable. A peripheral IV was present and functioning well.

Figure 1. Anesthesia record
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 Clinical findings relevant to the above comments were 
soon obtained and provided in the form of some recently 
published case reports. In the first case, a bolus of 
sugammadex (6.5 mg/kg) was found to apparently quickly 
reverse a difficult to manage rocuronium-induced 
anaphylactic reaction involving cardiovascular collapse [78]. 
At least two other similar cases have been described [79,80] 
although a recent similar case with similar onset and 
recovery time-frames was resolved successfully without the 
use of sugammadex [81]. It is clearly not possible to conduct 
a clinical trial to examine the question of the efficacy of 
sugammadex in the treatment of rocuronium- (or 
vecuroniun-) induced anaphylaxis. The obvious ethical 
considerations for such a trial and infrequent occurrence of 
the anaphylactic reactions means that further examination of 
this question can only be carried out by accumulation and 
assessment of intermittent reports of isolated cases, 

appropriate skin test investigations and/or by the execution 
of appropriate carefully planned in vitro studies. 

 Some investigations prompted by the questions raised by 
Jones and Turkstra have already been presented. Utilizing 
the basophil activation test together with flow cytometric 
analysis to detect the cell surface marker CD63, Leysen et al. 
[82] challenged blood samples from skin test-positive 
rocuronium-allergic patients with preincubated mixtures of 
rocuronium and sugammadex and found that sugammadex 
inhibited rocuronium-induced basophil activation. On-going 
basophil activation induced by rocuronium could not be 
prevented by sugammadex but relevant to this conclusion is 
the relationship between the presence of the CD63 marker 
already expressed on the basophil surface and a continuing 
allergic reaction. In other words, is the presence of CD63 
always an indicator of active and continuing release of 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (6). Space filling ball-and-stick (a,b,c) and CPK (d,e,f) three-dimensional molecular models illustrating the encapsulation of the 
rocuronium molecule (b and e) by sugammadex (a and d) to form the rocuronium-sugammadex inclusion complex (c and f). The 
pyrrolidinium quaternary ammonium group (circled) and the tertiary ammonium group, part of the morpholine ring, are shown in dark 
shading at the right and left hand ends respectively of the rocuronium molecule. In the inclusion complex, the quaternary ammonium group 
attached to ring D of rocuronium (see Fig. 5) is visible at the primary rim end (right hand side) surrounded by thio(2-carboxyethyl) sodium 
groups (c,f). One of the eight thio(2-carboxyethyl) sodium groups of sugammadex is ringed. The morpholine group containing the tertiary 
ring nitrogen and attached at position 2 of the rocuronium molecule protrudes from the complex at the secondary rim end (left hand side). 
The hydroxyl group at position 3 is behind the morpholine ring in the selected view. All four rings A-D of the rocuronium steroid nucleus 
and the ~11Å C3 -- C16 length are within the sugammadex extended cavity.  
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Figure 2. Sugammadex-rocuronium interaction
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