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BACKGROUND: Coronavirus disease 2019 (COVID-19) is associated with high perioperative 
morbidity and mortality among adults. The incidence and severity of anesthetic complications 
in children with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is unknown. We 
hypothesized that there would be an increased incidence of intra- and postoperative complica-
tions in children with SARS-CoV-2 infection as compared to those with negative testing.
METHODS: We conducted a retrospective cohort study analyzing complications for children 
<18 years of age who underwent anesthesia between April 28 and September 30, 2020 at a 
large, academic pediatric hospital. Each child with a positive SARS-CoV-2 test within the prior 
10 days was matched to a patient with a negative SARS-CoV-2 test based on American Society 
of Anesthesiologists (ASA) physical status, age, gender, and procedure. Children who were intu-
bated before the procedure, underwent organ transplant surgery, or had severe COVID-19 were 
excluded. The primary outcome was the risk difference of a composite of intra- or postoperative 
respiratory complications in children positive for SARS-CoV-2 compared to those with negative 
testing. Secondarily, we used logistic regression to determine the odds ratio for respiratory com-
plications before and after adjustment using propensity scores weighting to adjust for possible 
confounders. Other secondary outcomes included neurologic, cardiovascular, hematologic, and 
renal complications, unanticipated postoperative admission to the intensive care unit, length of 
hospital stay, and mortality.
RESULTS: During the study period, 9812 general anesthetics that had a preoperative SARS-
CoV-2 test were identified. Sixty encounters occurred in patients who had positive SARS-CoV-2 
testing preoperatively and 51 were included for analysis. The matched controls cohort included 
99 encounters. A positive SARS-CoV-2 test was associated with a higher incidence of respira-
tory complications (11.8% vs 1.0%; risk difference 10.8%, 95% confidence interval [CI], 1.6–
19.8; P = .003). After adjustment, the odds ratio for respiratory complications was 14.37 (95% 
CI, 1.59–130.39; P = .02) for SARS-CoV-2–positive children as compared to controls. There was 
no occurrence of acute respiratory distress syndrome, postoperative pneumonia, or periopera-
tive mortality in either group.
CONCLUSIONS: Pediatric patients with nonsevere SARS-CoV-2 infection had higher rates of 
perianesthetic respiratory complications than matched controls with negative testing. However, 
severe morbidity was rare and there were no mortalities. The incidence of complications was 
similar to previously published rates of perianesthetic complications in the setting of an upper 
respiratory tract infection. This risk persisted after adjustment for preoperative upper respi-
ratory symptoms, suggesting an increased risk in symptomatic or asymptomatic SARS-CoV-2 
infection. (Anesth Analg 2021;133:483–90)

KEY POINTS
• Question: For children with nonsevere severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) infection, are there higher rates of perianesthetic respiratory complications as 
compared to matched controls?

• Findings: The incidence of respiratory complications in children with nonsevere SARS-CoV-2 
infection was higher than in matched controls, but no children suffered severe complications 
such as postoperative pneumonia, acute respiratory distress syndrome (ARDS), or death.

• Meaning: The incidence of complications for children with nonsevere SARS-CoV-2 infection 
was similar to what has been reported for an upper respiratory tract infection.
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GLOSSARY
ARDS = acute respiratory distress syndrome; ASA = American Society of Anesthesiologists; CDC = 
Centers for Disease Control and Prevention; CI = confidence interval; COVID-19 = coronavirus disease 
2019; ETT = endotracheal tube; ICU = intensive care unit; IPTW = inverse probability of treatment 
weighting; IV = intravenous; MIS-C = multisystem inflammatory syndrome in children; N/A = not appli-
cable; OR = odds ratio; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; SGA = supra-
glottic airway; STD = standardized difference; STROBE = STrengthening the Reporting of OBservational 
studies in Epidemiology; URI = upper respiratory infection

Coronavirus disease 2019 (COVID-19) is a highly 
contagious respiratory disease caused by the 
novel coronavirus, severe acute respiratory syn-

drome coronavirus 2 (SARS-CoV-2). Since December 
31, 2019, COVID-19 has afflicted more than 50 million 
people and has been associated with widespread mor-
bidity and mortality. The COVIDSurg Collaborative 
reported that 51% of adult patients with perioperative 
SARS-CoV-2 infection suffered postoperative pulmo-
nary complications, which were associated with a 38% 
mortality at 30 days.1 Similarly, a retrospective cohort 
study in Italy described high odds of mortality and 
postoperative complications in adult patients with 
SARS-CoV-2 who underwent surgery.2

In light of concerning data from adult studies, 
anesthesiologists might be worried about significant 
perioperative complications in the pediatric popula-
tion. While elective surgical procedures among chil-
dren positive for SARS-CoV-2 have been postponed 
or cancelled,3 patients with urgent or emergent con-
ditions continue to require anesthesia for procedural 
intervention. Data describing perianesthetic compli-
cations among children with SARS-CoV-2 will help 
clinicians weigh the relative risks of anesthetic care 
in the setting of infection against the risks associated 
with omitting or delaying procedural care. Minimal 
data exist to describe the risk for perianesthetic com-
plications among children.

Therefore, we performed a retrospective cohort 
study to evaluate the rate of complications in children 
infected with SARS-CoV-2 with nonsevere COVID-19  
at a large, tertiary pediatric hospital who received 
anesthesia as compared to SARS-CoV-2–negative 
matched controls undergoing anesthesia for similar 
procedures during the same time period. We selected 
nonsevere COVID-19 cases by excluding SARS-CoV-
2–infected children with severe disease who had 
concurrent pneumonia, sepsis, respiratory failure, or 
multiorgan failure. We hypothesized that even among 
children with nonsevere COVID-19, there would be 
an increased incidence of complications associated 
with SARS-CoV-2 infection.

METHODS
This article adheres to the applicable STrengthening 
the Reporting of OBservational studies in 
Epidemiology (STROBE) guidelines. The University 
of Texas Southwestern Medical Center Institutional 
Review Board waived the requirement for written 
informed consent for this retrospective study.

Case Selection Process
The electronic medical record (Epic, Epic Systems 
Corporation) at Children’s Health Medical Center 
Dallas was queried for anesthetic encounters in 
patients <18 years of age between April 28 and 
September 30, 2020 for whom preoperative SARS-
CoV-2 testing was performed. We began counting 
cases on April 28 because preoperative SARS-CoV-2 
testing became standardized and obligatory on this 
date. Children were considered positive for SARS-
CoV-2 if they had a positive result on an assay per-
formed in our institution (Abbott M2000 Real-Time 
SARS-CoV-2 assay; 2019 Novel Coronavirus Rapid 
test; or Biofire Respiratory Panel) within 10 days 
before the procedure with no prior positive test-
ing, consistent with the Centers for Disease Control 
and Prevention (CDC) guidelines.4 Exclusion crite-
ria included preoperative intubation or escalation of 
baseline respiratory support for patients with trache-
ostomy, patients undergoing organ transplant sur-
gery, and presence of severe COVID-19 as has been 
previously defined as COVID-19 with diagnosis of 
pneumonia, sepsis, respiratory failure, or multiorgan 
failure.5 We excluded these children due to the inability 
to discern complications related to severe COVID-19,  
the perianesthetic episode, or complications solely 
caused by surgical pathology.

Definitions of Data Extracted
The following data were extracted from each study 
subject: age, gender, weight, race/ethnicity, American 
Society of Anesthesiologists (ASA) physical status 
classification, SARS-CoV-2 test result, procedure, 
emergent status of surgical posting (defined as a sur-
gery that must occur within 24 hours per the attend-
ing surgeon), preoperative admission to the intensive 
care unit (ICU), presence of preoperative fever greater 
than 38 °C, preanesthetic oxygen requirement, preop-
erative symptoms which have been associated with 
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hospital admission among children with COVID-19 
(sore throat, cough, nasal congestion, and dyspnea),6 
type of anesthetic induction (inhalational versus 
intravenous [IV]), type of intraoperative airway man-
agement (endotracheal tube versus laryngeal mask 
airway versus natural airway), intra- and postop-
erative complications, unanticipated pediatric or 
neonatal ICU admission, and length of hospital stay. 
Outcomes were assessed during the first 7 postopera-
tive days to capture acute complications more likely 
to result from perioperative care.

Matching Process and Selection of Controls
The patients in the SARS-CoV-2–positive group were 
matched at a 1:2 ratio to children with negative SARS-
CoV-2 testing based on ASA physical status, gender, 
age, and procedure via the following protocol: (1) 
encounters with the exact or near exact matching sur-
gical posting during the study time period were iden-
tified, (2) controls were narrowed to those encounters 
with the same ASA physical status and gender, (3) 2 
controls with age in years closest to the index posi-
tive case were then selected. If there were multiple 
encounters that met matching criteria, 2 of the eligi-
ble encounters were selected at random by selecting 
those with the highest medical record number. If there 
were <2 matched control encounters, opposite gen-
der was included in the search. If only 1 match was 
obtained, the index patient and matched control were 
included. If no matches were available, the SARS-
CoV-2–positive patient was excluded from analysis.

Outcome Definition
The primary outcome was a composite of respiratory 
complications including laryngospasm (administration 
of succinylcholine or propofol for an airway-related 
event, or specific documentation in the record), bron-
chospasm (increased inspiratory pressures with the 
use of bronchodilator therapy, or specific documen-
tation in the record), hypoxemia (oxygen saturation 
<90% for more than 5 consecutive minutes), postop-
erative need for supplemental oxygen for >2 hours 
above baseline preoperative need, and unanticipated 
need for postoperative respiratory support including 
high-flow nasal cannula, continuous or bilevel positive 
airway pressure, and endotracheal intubation. Initially, 
the composite included severe complications including 
postoperative pneumonia and acute respiratory distress 
syndrome (ARDS). A posteriori these complications 
were removed from the composite as no child in either 
the SARS-CoV-2–positive or SARS-CoV-2–negative 
groups suffered these complications. Secondary out-
comes were nonrespiratory complications (neurologic, 
cardiovascular, hematologic, or renal), unanticipated 
admission to the neonatal or pediatric ICU, length of 
hospital stay, and mortality. Neurologic complications 

included new-onset seizures, altered mental status, 
thromboembolic stroke, and delirium. Cardiovascular 
complications included intra- or postoperative hypo-
tension (defined as hypotension requiring treatment 
with vasoactive agents), elevated troponin levels, 
and cardiovascular dysfunction on echocardiogram. 
Hematologic complications included need for blood 
transfusion for reasons other than acute surgical bleed-
ing or thromboembolic disease. Renal complications 
included acute renal injury (defined by postoperative 
creatinine above the upper limit of normal for age), 
and renal failure requiring continuous veno-venous 
hemofiltration. The intraoperative records and postop-
erative notes were extensively reviewed to examine for 
anesthetic-related complications by 2 members of the 
research team to aid in consistency.

Statistical Analysis
Descriptive statistics were calculated for the entire 
patient population stratified by positive and negative 
SARS-CoV-2 testing. The risk difference and corre-
lated 95% confidence interval (CI) were calculated for 
respiratory, nonrespiratory, and any complications. 
Statistical differences between groups for the distri-
bution of composite complications were calculated 
using Fisher exact test. Statistical differences between 
groups for continuous outcomes that were not nor-
mally distributed were assessed with Wilcoxon rank-
sum test. As a sensitivity analysis, we conducted 
propensity score analysis and used inverse probability 
of treatment weighting (IPTW) to adjust for preopera-
tive fever, preoperative symptoms, emergency status 
of surgical posting, type of airway management, and 
type of anesthetic induction. The propensity score, 
defined as the probability of being SARS-CoV-2 posi-
tive, was estimated using a multivariable logistic 
regression model. We examined balance in the con-
founders in the original and weighted data by using 
standardized differences (STD). An absolute STD 
<0.33 indicates a good balance, using Austin’s crite-
rion.7 Univariable logistic regression was used to com-
pute the unadjusted odds ratios (OR) for complication 
composites. The IPTW logistic regression was used to 
compute the adjusted OR for complication compos-
ites. The standard errors of OR were estimated by the 
robust “sandwich” variance method. The OR and cor-
responding 95% CIs were reported. As our study was 
limited to a single center with relatively low numbers 
of SARS-CoV-2–positive patients undergoing general 
anesthesia, no sample size calculation was performed 
a priori. Instead, data for all positive patients who met 
inclusion and not exclusion criteria were extracted to 
provide the most robust possible statistical analysis. 
All analyses were performed using Stata/SE, version 
15.1 (StataCorp), and P < .05 was considered statisti-
cally significant.
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RESULTS
Between April 28 and September 30, 2020, 9812 gen-
eral anesthetics were performed in children <18 years 
of age with preoperative SARS-CoV-2 testing at our 
institution. During this study time frame, 60 encoun-
ters for an urgent or emergent surgical procedure or 
radiologic study occurred in children who tested pos-
itive for SARS-CoV-2. Nine encounters were excluded 
from analysis: 6 of these patients were intubated pre-
operatively, 1 underwent a cardiac transplantation, 
and 2 did not have appropriate matched controls. A 
total of 99 patients were included as matched controls 
(Figure). Procedure types included general surgery 24 
(47.1%); orthopedic surgery 11 (21.6%); interventional 
radiology 8 (15.7%); radiology 2 (3.9%); hematology/
oncology 2 (3.9%); cardiovascular surgery 1 (2.0%); 
gastroenterology 1 (2.0%); neurosurgery 1 (2.0%); and 
ear, nose, and throat surgery 1 (2.0%).

Table 1 lists the baseline characteristics stratified by 
SARS-CoV-2 test result. There were 48 patients (48.5%) 
in the SARS-CoV-2–negative cohort and 18 patients 
(35.3%) in the SARS-CoV-2–positive cohort who were 
admitted to the hospital preoperatively. STDs for gen-
der, age, and ASA physical status were <0.33, con-
firming minimal differences between groups after our 
matching protocol. The STD was >0.33 for urgency of 
the procedure. Positive SARS-CoV-2 test was associ-
ated with a higher incidence of respiratory complica-
tions (11.8% vs 1.0%; risk difference, 10.8%, 95% CI, 
1.6–19.8; P = .003) and any complications (13.7% vs 
3.0%; risk difference, 10.7%, 95% CI, 0.7–16.8; P = .01; 
Table  2). There was no detected difference between 
groups for nonrespiratory complications. The length 
of hospital stay was similar for each group and 

there were no mortalities detected within 7 days of 
anesthesia.

Propensity score weighting resulted in a generally 
good balance in confounders, with STDs of <0.33 for 
all variables except for Black race (Table 3). The uni-
variable logistic regression defined unadjusted OR for 
respiratory complications (13.07, 95% CI, 1.53–111.75; 
P = .02) and all complications (5.09, 95% CI, 1.23–
20.62; P = .02) were higher for SARS-CoV-2–positive 
patients as compared to matched controls (Table  4). 
The IPTW adjusted OR remained significantly higher 
for respiratory complications (14.37, 95% CI, 1.59–
130.39; P = .02) among SARS-CoV-2–positive patients 
as compared to matched controls (Table 4). The IPTW 
adjusted OR of nonrespiratory and any complications 
were similar among the 2 cohorts.

The detailed intra- and postoperative complica-
tions are presented in Supplemental Digital Content, 
Table 1, http://links.lww.com/AA/D551. There were 
2 children with SARS-CoV-2 infection who required 
admission to the pediatric ICU for invasive mechani-
cal ventilatory support following anesthesia and were 
extubated several days later. There were no reported 
cases of death within 7 days of the procedure or read-
mission to our institution. However data were not 
available if care was sought at another facility.

DISCUSSION
The majority of the currently available literature 
describes clinical manifestations of COVID-19 in 
adults; however, the pediatric burden of illness is 
not insignificant.5,6,8–10 The CDC reports that 10.1% 
of COVID-19 cases in the United States are among 
children.11 In a large multicenter retrospective 

Figure. Study flowchart. SARS-CoV-2 indicates severe acute respiratory syndrome coronavirus 2.

http://links.lww.com/AA/D551


Copyright © 2021 International Anesthesia Research Society. Unauthorized reproduction of this article is prohibited.

E  OrigiNAl CliNiCAl reseArCh repOrt

August 2021 • Volume 133 • Number 2 www.anesthesia-analgesia.org 487

cohort study, 7% of pediatric cases were defined as 
severe and the mortality rate was 0.2%.5 It appears 
that most children infected with SARS-CoV-2 have a 
good prognosis and a short recovery period of 1 to 
2 weeks after onset of symptoms.8–10 To our knowl-
edge, our study is the first to describe the incidence 
of perianesthetic complications in pediatric patients 
infected with SARS-CoV-2 compared to matched 
controls. Early in the COVID-19 pandemic, stud-
ies demonstrated that adults with SARS-CoV-2 
infection had dramatically higher rates of periop-
erative complications than noninfected matched 
controls.2 While in our study children with nonse-
vere SARS-CoV-2 infection had higher rates of intra- 
and postoperative respiratory complications than 
matched controls, the rate was lower than adults 

with SARS-CoV-2 infection. These results are con-
sistent with a review of the limited available data 
on children with SARS-CoV-2 infection undergoing 
surgery.10 Interestingly, the incidence of respiratory 
complications in children with SARS-CoV-2 was 
similar in our study to what has previously been 
described among children with an active upper 
respiratory infection (URI) undergoing anesthesia, 
but most of the infected children in our study did 
not have preoperative upper respiratory tract infec-
tion symptoms.12

In our cohort of SARS-CoV-2–infected patients, 
there were 7 (13.7%) patients who experienced com-
plications: 4 (7.9%) with respiratory adverse events, 
1 (2.0%) with cardiovascular adverse events, and 
2 (3.9%) with both respiratory and cardiovascular 
adverse events. No patients from either cohort suf-
fered postoperative pneumonia, ARDS, or death. No 
child with SARS-CoV-2 infection required noninva-
sive or invasive ventilatory support at postoperative 
day 7.

IV induction of anesthesia has been shown to incur 
lower rates of perioperative respiratory adverse events 
compared to inhalation induction.12 In our study, IV 
induction was the preferred method for induction in 
the SARS-CoV-2–positive and SARS-CoV-2–negative 
groups (98.0% and 90.9%, respectively). This likely 
reflects the placement of an IV catheter during the ini-
tial management of urgent pathology, along with the 
presumed risks of airway adverse events or provider 
exposure during inhalational induction for SARS-
CoV-2–positive patients.12

The incidence of endotracheal intubation was 
higher for the SARS-CoV-2 positive group (88.2% 
vs 70.7%), consistent with recommendations from 
the Pediatric Difficult Intubation Collaborative for 
a cuffed tracheal tube.13 It is controversial whether 
the use of an endotracheal tube affects the risk of 
an adverse respiratory event in a child with a URI. 
Previous studies identified an 11-fold increased risk 
of respiratory complications among children with 
a URI who underwent anesthesia with an endotra-
cheal tube as compared to a laryngeal mask airway 
or natural airway.14 However, more recent data indi-
cate that the use of a laryngeal mask airway is asso-
ciated with an increased risk of laryngospasm.15,16 
We conducted propensity score analysis and used 
IPTW to adjust for type of anesthetic induction and 
airway device used. Additionally, we adjusted for 
the presence of preoperative fever, need for sup-
plemental oxygen, and the presence of preopera-
tive upper respiratory symptoms which have been 
associated with hospital admission for COVID-19.6 
After adjustment, the OR for respiratory complica-
tions remained significantly elevated for patients 
infected with SARS-CoV-2. The results suggest that 

Table 1. Baseline Study Population Characteristics

Characteristic

SARS-CoV-2 
negative 
(n = 99)a

SARS-CoV-2 
positive 
(n = 51)a STD

Gender    
 Female 49 (49.5) 22 (43.2) −0.126
 Male 50 (50.5) 29 (56.8)  
Age, y 11 [5–14] 10 [4–15] 0.045
Weight, kg 45.5 [20–66.2] 45 [19–68.2] −0.016
ASA physical status    
 I 6 (6.1) 3 (5.9) −0.055
 II 46 (46.5) 23 (45.1)  
 III 45 (45.5) 23 (45.1)  
 IV 2 (2.0) 2 (3.9)  
Race/ethnicity    
 Non-Latino White 66 (66.7) 42 (82.4) 0.293
 Non-Latino Black 13 (13.1) 5 (9.8)  
 Latino 4 (4.0) 2 (3.9)  
 Other 13 (13.1) 2 (3.9)  
Anesthetic induction    
 Intravenous 90 (90.9) 50 (98.0) 0.316
 Inhalation 9 (9.1) 1 (2.0)  
Urgent/emergent procedure    
 Yes 71 (71.7) 47 (92.2) 0.551
 No 28 (28.3) 4 (7.8)  
Airway management    
 Endotracheal tube 70 (70.7) 45 (88.2) 0.241
 Laryngeal mask airway 22 (22.2) 1 (2.0)  
 Natural or mask airway 7 (7.1) 5 (9.8)  
Preoperative fever
 Yes 19 (19.2) 11 (21.6) 0.056
 No 80 (80.8) 40 (78.4)  
Preoperative ICU admission    
 Yes 3 (3.0) 4 (7.8) −0.211
 No 96 (97.0) 47 (92.2)  
Preoperative oxygen 

requirement
   

 Yes 6 (6.1) 3 (5.8) −0.008
 No 93 (93.9) 48 (94.2)  
Preoperative upper 

respiratory symptoms
   

 Yes 4 (4.0) 4 (7.8) 0.161
 No 95 (96.0) 47 (92.2)  

Abbreviations: ASA, American Society of Anesthesiologists; ICU, intensive 
care unit; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; 
STD, standardized difference.
aData are number and percentages, or median [interquartile range].
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the risk associated with infection exists independent 
of the presence of COVID-19 symptoms. However, 
relatively few infected patients were symptomatic. 
Studies with larger numbers of patients with care-
ful attention to the presence of preoperative symp-
toms are warranted to confirm this finding.

Evidence is lacking to inform guidelines on defer-
ring elective surgery, optimizing preoperative man-
agement, or postoperative monitoring for children 
with COVID-19.17 We did not detect any complica-
tions occurring after 24 hours postprocedure. Our 
results do not support that prolonged monitoring is 
required postoperatively for SARS-CoV-2–positive 
patients. Further, our results suggest periopera-
tive decision making similar to that for an active 
URI may be reasonable for children with nonsevere 
COVID-19.

There were several limitations to our study. 
While we attempted to minimize confounding by 
matching index cases with controls who underwent 
an identical or near-identical procedure, we could 
not adjust for heterogeneity in baseline health con-
ditions and mix of procedures. We recognize that 
our primary outcome, a composite of respiratory 
complications, is weighted toward higher frequency 
events which are less severe such as laryngospasm, 
bronchospasm, or hypoxemia. Importantly, whether 
patients with SARS-CoV-2 experience higher rates 
of severe complications is unclear as our study is 
insufficiently powered to detect the occurrence or 
differences in the occurrence of rare complications. 
Future studies with a larger sample size should con-
sider analysis of differences in specific complica-
tions or of composites with lower frequency events. 

Table 2. Risk of Perianesthetic Complications
Outcome SARS-CoV-2 negative (n = 99)a SARS-CoV-2 positive (n = 51)a P value
Respiratory complications 1 (1.0) 6 (11.8) .003b

 Risk difference 10.8% {1.6–19.8}
Nonrespiratory complications 2 (2.0) 3 (5.9) .21b

 Risk difference 3.9% {−3.2 to 10.9}
Any complications 3 (3.0) 7 (13.7) .01b

 Risk difference 10.7 {0.7–16.8}
Length of hospital stay, d 1 [0–5] 2 [0–6] .24c

Mortality 0 0 N/A

Abbreviations: N/A, not applicable; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
aData are number and percentages, percentage {95% confidence interval}, or median [interquartile range].
bFisher exact test.
cWilcoxon rank-sum test.

Table 3. Comparison of Covariables Before and After Propensity Score Weighting
Characteristic Before weighting After weighting

 
SARS-CoV-2 
positive

SARS-CoV-2 
negative STD

SARS-CoV-2 
positive

SARS-CoV-2 
negative STD

Presence of respiratory symptoms (%) 7.8 4.0 0.161 5.2 5.2 0.002
Fever (%) 21.6 19.2 0.056 16.7 19.5 −0.066
Preanesthetic oxygen requirement (%) 5.9 6.1 −0.008 4.7 6.0 −0.054
Urgent/emergent procedure (%) 92.2 71.7 0.551 86.1 78.7 0.199
Race (%)       
 White 82.4 69.7 0.300 63.0 73.5 −0.249
 Black 9.8 13.1 −0.105 26.6 12.5 0.443
Latino ethnicity (%) 3.9 4.0 −0.006 3.5 4.0 −0.029
Airway device (%)       
 ETT 88.2 69.7 0.467 74.2 76.0 −0.045
 SGA 2.0 22.2 −0.654 16.0 15.4 0.020

Abbreviations: ETT, endotracheal tube; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SGA, supraglottic airway; STD, standardized difference.

Table 4. Unadjusted and Adjusted Odds Ratio of Perianesthetic Complications for SARS-CoV-2–Positive 
Patients Compared to SARS-CoV-2–Negative Patients
Outcome Unadjusted logistic regression IPTW adjusted logistic regression

 Odds ratio (95% CI) P value Odds ratio (95% CI) P value
Respiratory complications 13.07 (1.53–111.75) .02 14.37 (1.59–130.39) .02
Nonrespiratory complications 3.03 (0.49–18.75) .23 2.06 (0.32–13.18) .45
Any complications 5.09 (1.26–20.62) .02 4.21 (0.95–18.75) .06

Standard errors of odds ratios were estimated by the robust “sandwich” variance.
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Our retrospective chart review may have underes-
timated the rates of anesthetic complications due 
to inadequate documentation, particularly among 
controls testing negative for SARS-CoV-2. This is 
may be related to a differential, decreased level of 
clinical suspicion and overall vigilance for cardio-
respiratory morbidity affecting controls more than 
cases. Furthermore, charts of patients with positive 
SARS-CoV-2 testing were not flagged in a stan-
dardized manner in our electronic medical record. 
Despite our best attempts to capture every pediatric 
patient with a preoperative positive SARS-CoV-2 
test who underwent general anesthesia, cases may 
have been missed, thus diminishing the total num-
ber of patients in our study. Furthermore, a positive 
SARS-CoV-2 test result may be due to continued 
viral shedding rather than active infection in some 
children. Additionally, children with multisystem 
inflammatory syndrome (MIS-C) may have positive 
SARS-CoV-2 testing but are suffering the second-
ary inflammatory response to infection rather than 
active infection. We were not able to discriminate 
between these entities in this study. Residual con-
founding by unmeasured covariates and differen-
tial misclassification of data, particularly outcome 
data among children testing negative for SARS-
CoV-2 infection, are important threats to the valid-
ity of the associations demonstrated. Finally, the 
incidence and severity of COVID-19 are variable in 
distinct regions, so the perianesthetic complications 
in children may also vary throughout the United 
States, limiting the generalizability of our results.

CONCLUSIONS
Pediatric patients with nonsevere SARS-CoV-2 
infection had higher rates of perianesthetic respi-
ratory complications than matched controls with 
negative testing. The incidence of respiratory com-
plications was similar to previously published rates 
of perianesthetic complications in the setting of an 
upper respiratory tract infection. This risk persisted 
after adjustment for preoperative upper respiratory 
symptoms, suggesting an increased risk in symp-
tomatic or asymptomatic SARS-CoV-2 infection. E
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