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To the editor:
Perioperative respiratory adverse events (PRAE) are the 

most common cause of critical events in children under-
going anesthesia and surgery [1]. While ongoing research 
continues to improve our understanding of the impact of 
risk factors of PRAE and the effects of specific interventions 
on PRAE in children, there is no consensus on prophylactic 
pharmacologic interventions on PRAE in children yet. Qi-
Wen Deng et al. recently conducted a systematic review with 
a meta-analysis of 29 randomized controlled trials (RCTs), 
including 4452 children, to evaluate perioperative pharma-
cologic interventions to prevent PRAE in children. In their 
systematic review, lidocaine (Odds ratio [OR] 0.27; 95% 
CI 0.17, 0.42; moderate certainty of evidence), dexmedeto-
midine (OR 0.31; 95% CI 0.12, 0.76; moderate certainty 
of evidence), B2 adrenoreceptor agonist (OR 0.45; 95% CI 
0.24, 0.83; low certainty of evidence) reduced overall PRAE 
compared with placebo, and propofol induction reduced 
overall PRAE compared with sevoflurane induction (OR 
0.35; 95% CI 0.16, 0.74; low certainty of evidence) [2]. Gen-
erally, there are a few considerations when interpreting the 

results of PRAE studies: lack of a gold standard definition 
for PRAE, the use of meta-analysis for a composite outcome, 
and the impact of broad inclusion criteria.

The absence of a universally accepted gold standard 
for defining PRAE poses a challenge for conducting a sys-
tematic review with meta-analyses. Many RCTs include 
laryngospasm, bronchospasm, oxygen desaturation, airway 
obstruction, coughing, and stridor in the definition of PRAE 
[3–6]. However, some RCTs included other events such as 
excessive secretions, nausea and vomiting, or biting/teeth 
clenching [7, 8]. Qi-Wen Deng et al. defined PRAE as a 
composite outcome, incorporating major events (laryngo-
spasm and bronchospasm) along with at least two minor 
events (oxygen desaturation, airway obstruction, coughing, 
or stridor), or including at least three of the six major or 
minor events [2]. Recognizing the heterogeneity in PRAE 
definitions across their included studies, they defined PRAE 
by comprising any common adverse events so that they were 
able to assess the effect of interventions comprehensively. 
Nevertheless, this variability in definition can lead to a dif-
ferent finding from the true incidence in the population, 
potentially affecting the validity of the results, as the pooled 
overall PRAE incidence was derived from aggregated study-
level data from each RCT included in the meta-analysis [9].

The broad inclusion criteria employed in this meta-analy-
sis may have an impact on the selection of RCTs and conse-
quently on the outcomes [10]. Qi-Wen Deng et al. acknowl-
edged heterogeneity in the type of surgery, administration 
routes of pharmacologic agents, and phase of PRAE meas-
urement across the included RCTs, and conducted subgroup 
analyses to assess the reliability of the primary outcome 
results [2]. The heterogeneity in the timing of pharmaco-
logic agent administration and the phase of PRAE measure-
ment may significantly impact the results, as the interplay 
between these factors cannot be overlooked. For instance, 
Karam et al. investigated “postoperative” respiratory adverse 
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event using propofol for both induction and maintenance [8], 
whereas Ramgolam et al. focused on “perioperative” respira-
tory adverse event using propofol solely for induction [11]. 
This difference in conditions between the two RCTs may 
affect the outcome, which subgroup analyses alone may not 
fully account for.

Qi-Wen Deng et al. recognized as a limitation that the 
correlation between each component of their defined PRAE 
affected the results of the meta-analysis [2]. If there is a posi-
tive correlation within the composite outcome, the treatment 
effect may be overestimated, whereas a negative correlation 
could result in an underestimation. Furthermore, inaccurate 
specification of the correlation could lead to inconsistent 
estimates of effects [12]. For instance, consider two PRAEs 
with different components: one comprising laryngospasm 
with oxygen desaturation, and the other comprising laryngo-
spasm with coughing. Clinically, laryngospasm can induce 
oxygen desaturation; however, it does not always lead to 
coughing. Therefore, while the effect of lidocaine on oxygen 
desaturation inherently includes its effect on laryngospasm, 
its effect on coughing would be evaluated separately from 
laryngospasm. Consequently, the effect of lidocaine on the 
PRAE defined as laryngospasm with oxygen desaturation 
could be overestimated compared to the PRAE defined as 
laryngospasm with coughing.

Establishing a standardized definition of PRAE is crucial 
for ensuring consistency and comparability across studies, 
thereby enhancing the validity of future studies on PRAE. 
Moreover, future meta-analyses should correctly account 
for the correlation between components of composite out-
comes to prevent biased effect estimates. Future RCTs with 
consistent administration timing and routes of pharmaco-
logic agents, along with clear distinctions between high-risk 
populations and types of surgery, will provide more robust 
evidence.

Acknowledgements  KA acknowledges the Department of Anesthesi-
ology and Pain Medicine, University of Toronto, and the Hospital for 
Sick Children, for secured academic time to conduct the current work 
as a recipient of a Merit Award 2023-2025.

Author contribution  KA conceived this paper. KK and MS wrote the 
initial and subsequent draft of the manuscript. MS, AY, and KA com-
mented and edited. All authors approved the final version.

Funding  This work was supported by POS Facilitator Grant 2024, 
Hospital for Sick Children (AY, KA), Canadian Anesthesiologists’ 
Society Research Award 2022–2024 (KA), Canadian Anesthesiolo-
gists’ Society Career Scientist Award in Anesthesia 2024–2026 (KA), 
and Project Grants (PJX179857, PJT183603) 2022–2025, Canadian 
Institutes of Health Research (KA).

Declarations 

Conflict of interest  There is no conflict of interest.

References

	 1.	 Egbuta C, Mason KP. Recognizing risks and optimizing periop-
erative care to reduce respiratory complications in the pediatric 
patient. J Clin Med. 2020;9:1–29.

	 2.	 Deng QW, Tan WC, Zhan YQ, Wang XW, Lai HJ, Wen SH. Pro-
phylactic pharmacological interventions against perioperative 
respiratory adverse events in children undergoing noncardiac 
surgery: a systematic review and meta-analysis. J Anesth. 2025. 
https://​doi.​org/​10.​1007/​s00540-​024-​03453-y.

	 3.	 Guler G, Akin A, Tosun Z, Ors S, Esmaoglu A, Boyaci A. Single-
dose dexmedetomidine reduces agitation and provides smooth 
extubation after pediatric adenotonsillectomy. Paediatr Anaesth. 
2005;15:762–6.

	 4.	 He L, Wang X, Zheng S, Shi Y. Effects of dexmedetomidine infu-
sion on laryngeal mask airway removal and postoperative recov-
ery in children anaesthetised with sevoflurane. Anaesth Intensive 
Care. 2013;41(3):328–33.

	 5.	 Kim EH, Lee SH, Kim JK, Park YH, Kang P, Bin PJ, et al. Effect 
of tulobuterol patch versus placebo on the occurrence of respira-
tory adverse events in children undergoing tonsillectomies: a ran-
domized controlled trial. Anesth Analg. 2023;136:1067–74.

	 6.	 Shen F, Zhang Q, Xu Y, Wang X, Xia J, Chen C, et al. Effect of 
intranasal dexmedetomidine or midazolam for premedication on 
the occurrence of respiratory adverse events in children undergo-
ing tonsillectomy and adenoidectomy: a randomized clinical trial. 
JAMA Netw Open. 2022;5:e2225473.

	 7.	 Shaw CA, Kelleher AA, Gill CP, Murdoch LJ, Stables RH, Black 
AE. Comparison of the incidence of complications at induction 
and emergence in infants receiving oral atropine vs no premedica-
tion. Br J Anaesth. 2000;84(2):174–8.

	 8.	 Karam C, Zeeni C, Yazbeck-Karam V, Shebbo FM, Khalili A, 
Abi Raad SG, et al. Respiratory adverse events after LMA® mask 
removal in children: a randomized trial comparing propofol to 
sevoflurane. Anesth Analg. 2023;136:25–33.

	 9.	 Sumie M, Yamaura K, Aoyama K. Comment on: Letter to the 
article by Sasaki et al. J Anesth. 2025. https://​doi.​org/​10.​1007/​
s00540-​025-​03459-0.

	10.	 Niimi N, Pankiv E, Adam RI, Hayes J, Maynes JT, Aoyama K. 
Roles of evidence synthesis studies and evidence-based clinical 
practice guidelines in pediatric perioperative outcomes research. 
J Anesth. 2025;39(1):1–4.

	11.	 Ramgolam A, Hall GL, Zhang G, Hegarty M, Von Ungern-
Sternberg BS. Inhalational versus intravenous induction of anes-
thesia in children with a high risk of perioperative respiratory 
adverse events: a randomized controlled trial. Anesthesiology. 
2018;128:1065–74.

	12.	 Song Y, Sun F, Redline S, Wang R. Random-effects meta-analysis 
of combined outcomes based on reconstructions of individual 
patient data. Res Synth Methods. 2020;11:594–616.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s00540-024-03453-y
https://doi.org/10.1007/s00540-025-03459-0
https://doi.org/10.1007/s00540-025-03459-0

	Considerations for interpreting clinical research findings on perioperative respiratory adverse events in children
	Acknowledgements 
	References




