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methods or culture from a sterile body site. The study was conducted via 
the 12 centres of the Canadian Immunization Monitoring Program, Active 
(IMPACT) network from January 1, 2016 – December 31, 2020.
RESULTS:  During 2016-2020, a total of 105 pediatric (<20 years of age) 
and 145 adult IMD cases occurred. Serogroup B accounted for the great-
est proportion of pediatric cases (N=58, 55.2%), followed by W (n=19, 
18.1%) and Y (n=9, 8.6%) and C (n=2, 1.9%). Among adults, serogroup 
W accounted for the majority of cases (n=55, 38.0%), followed by Y (n=41, 
28.3%), B (n=33, 22.8%) and C (n=7, 4.8%). The age distribution for 
serogroups covered by MCV programs has shifted to adults. The median 
age was 24.2 years (33.4 mean). Whereas the median age of serogroup B 
cases was 7.7 years (19.4 years mean) with 63.7% of cases occurring in chil-
dren < 19 years of age and 46.2% in children 0-4 years of age.
A total of 20 people died from meningococcal infections in 2016–2020. 
Five deaths were in children, four from serogroup B and one from sero-
group W. Fifteen deaths were in adults, one from serogroup B, eight from 
serogroup W, three from serogroup Y, and three from Non-typeable/
Other/Unknown serogroups.
CONCLUSION:  Serogroup B, which is not covered by MCV programs, 
still accounts for the majority of pediatric IMD. Serogroup C has been con-
trolled and rarely causes pediatric infection. With the implementation of 
MCV programs in children and adolescents, the median and mean age at 
infection has increased across all serogroups, except serogroup B. Serogroup 
W is still causing IMD among pediatric age groups.
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BACKGROUND:  There are limited data on outcomes of SARS-CoV-2 
infection among infants (<1 year of age). In the absence of approved vac-
cines for infants, understanding characteristics associated with hospitaliza-
tion and severe disease from COVID-19 in this age group will help inform 
clinical management and public health interventions.
OBJECTIVES:  The objective of this study was to describe the clini-
cal manifestations, disease severity, and characteristics associated 
with hospitalization among infants infected with the initial strains of 
SARS-CoV-2.
DESIGN/METHODS:  This is a nationwide prospective observational 
study using the infrastructure of the Canadian Paediatric Surveillance 
Program. All cases of infants aged <1 year of age with microbiologically 
confirmed SARS-CoV-2 infection were reported from April 8th 2020 to 
May 31st 2021, and were classified by disease severity and primary cause 
of hospitalization. Multivariable logistic regression was performed to 
identify infants' characteristics associated with hospitalization.
RESULTS:  A total of 531 cases were reported, including 332 (62.5%) 
non-hospitalized and 199 (37.5%) hospitalized infants. Among hospi-
talized infants, 141 of 199 infants (70.9%) were admitted because of 
COVID-19-related illness, and 58 (29.1%) were admitted for reasons 
other than acute COVID-19. Amongst all cases with SARS-CoV-2 infec-
tion, the most common presenting symptoms included fever (66.5%), 
coryza (47.1%), cough (37.3%) and decreased oral intake (25.0%). In 
our main analysis, infants with a comorbid condition had higher odds 
of hospitalization compared to infants with no comorbid conditions, 
and infants <1 month had higher odds of hospitalization than infants 
aged 1-3  months (Table). In total, 20 infants (3.8%) met criteria for 
severe disease.

CONCLUSION:  We describe one of the largest cohorts of infants with 
SARS-CoV-2 infection. Overall, severe COVID-19 in this age group is 
uncommon with most infants having mild disease. Comorbid conditions 
and younger age were associated with COVID-19-related hospitalization 
amongst infants.
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BACKGROUND:  Enhanced health and safety measures, such as symp-
tom screening, physical distancing, cohorting, masking, and asymptomatic 
testing for children have been introduced into schools to prevent SARS-
CoV-2 transmission. Although asymptomatic testing has been considered 
a measure to reduce in-school transmission, it has not been broadly imple-
mented or evaluated. To address this, a pilot project with public health, 
school boards, and hospital-based testing partners was established to assess 
the feasibility of offering on-site and low barrier SARS-CoV-2 polymerase 
chain reaction (PCR) testing across schools in the Toronto region.
OBJECTIVES:  The primary objective of this study was to assess the feasi-
bility of offering on-site and low barrier PCR asymptomatic testing across 
schools in the Toronto region.
DESIGN/METHODS:  A six-week testing pilot across the Greater Toronto 
Area took place. Schools were selected to participate in expanded testing 
to determine case prevalence in high-risk settings of school-based SARS-
CoV-2. Students and staff were excluded if they had tested positive for 
COVID-19 in the last 3  months. Different testing opportunities were 
offered based on the testing partner and school preference including loca-
tion and modality. Descriptive methods were used to assess the uptake of 
testing and case positivity by individuals recommended to be tested.
RESULTS:  Eighteen schools participated in the pilot testing. All students and 
staff were invited to participate in asymptomatic testing. Testing was offered to 
9282 students and 1000 staff, and testing uptake was 29% (2729 students) and 
54% (544 staff), respectively. Forty-eight percent of tests (1645) were oral nasal 
tests, 18% (622) were NP swab tests and 33% (1120) were saliva tests. Of the 
saliva tests, 52% (590) were on-site saliva tests and 48% (530) were take-home 
saliva kits. The staff and student positivity rate for on-site testing was 1.9% and 
4.9% for tests completed at the COVID-19 Assessment Center at SickKids.
CONCLUSION:  Results from this pilot project demonstrate that on-site PCR 
testing uptake remained low despite offering in-school testing, specialized sup-
port, and reduced barriers by using non-invasive testing with the use of saliva/
oral nasal/PCR testing kits. Results highlight the challenges of asymptomatic 
testing and the balance of resource utilization for low case counts. Future stud-
ies should examine alternate means of symptomatic testing.
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BACKGROUND:  Inhaled nitrous oxide (N

2
O) is a potentially effective 

agent for pain and procedural distress in children but questions remain 
regarding indication specific effectiveness.
OBJECTIVES:  Our objective was to synthesize the evidence for N

2
O in 

children and youth regarding procedural distress, pain, and adverse events 
(AEs).
DESIGN/METHODS:  We performed electronic searches of MEDLINE, 
EMBASE, Google Scholar, CINAHL, conference proceedings, and trial 
registries. We included randomized trials of N

2
O in children and youth 

0-21.99 years that reported procedural distress or pain. Methodological rigor 
and quality of evidence were evaluated using the Cochrane Collaboration’s 
Risk of Bias tool and the Grading of Recommendations Assessment, Development, 
and Evaluation system, respectively. Where meta-analysis wasn’t possible, we 
summarized results using Tricco et al.’s classification system of “favorable” 
or “unfavorable” (p<0.05), or “neutral” (p>0.05).
RESULTS:  We included 29 trials, involving 2,404 children aged 3 weeks-
21 years. The overall quality of evidence for distress and pain was “low” and 
“moderate”, respectively. For venous cannulation (n=12), three meta-anal-
yses were possible: A) pain was significantly lower with 70% N

2
O versus 

eutectic mixture of local anesthetics (EMLA) (mean difference: -16.5; 95% 
CI: -28.6 to -4.4; p=0.008; 85 participants; 3 trials; I2= 0%); B) pain was not 
significantly different with 50% N

2
O alone versus EMLA (mean difference: 

-0.4; 95% CI: -1.2 to 0.3; p=0.26; 65 participants; 2 trials; I2= 15%); C) 
combination 50% N

2
O plus EMLA was significantly better than EMLA 

alone (mean difference: -1.2; 95% CI: -2.1 to -0.3; p=0.007; 65 participants; 
2 trials; I2= 43%). For pain and distress during laceration repair (n=5), 
N

2
O was deemed “favorable” versus subcutaneous lidocaine, oxygen, or 

oral midazolam, but “neutral” versus intravenous ketamine. For pain and 

distress during fracture reduction (n=3), N
2
O was deemed “neutral” versus 

combination intramuscular meperidine plus promethazine, intravenous 
lidocaine, or combination intravenous ketamine plus midazolam. For pain 
and distress during lumbar puncture (n=1), N

2
O was deemed “favorable” 

versus oxygen. Higher concentrations of N
2
0 were associated with more 

AEs per participant: 6.7% (1/15), 13.7% (64/468), and 25.3% (56/221) 
with 30%, 50%, and 70% N

2
O, respectively. The most common AEs were 

nausea and agitation (both 3.5% [40/1128]). There were no AEs requiring 
resuscitative measures.
CONCLUSION:  N

2
O is a potentially effective agent for reducing pro-

cedural distress and pain in children, although high quality evidence is 
lacking. Most data exist for venous cannulation where safety and efficacy at 
reducing pain are optimized with combining 50% N

2
O and topical anes-

thetic cream. For laceration repair, there is considerably less data. Still, N
2
O 

appears to be superior to oral midazolam but equivalent to intravenous 
ketamine.
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BACKGROUND:  Ileocolic intussusception requires timely reduction to 
prevent complications. Reduction can be distressing. Sedation is uncom-
mon due to controversial beliefs surrounding an increased risk of perfora-
tion. Analgesia and sedation practices for children undergoing reduction of 
intussusception remain largely unknown.
OBJECTIVES:  To characterize global practice patterns of analgesia and 
sedation for reduction of intussusception.
DESIGN/METHODS:  We conducted a global, cross-sectional study involving 
84 centres in 14 countries. We included children 4 to 48 months with a sono-
graphic or radiographic diagnosis of ileocolic intussusception and attempted 
reduction between January 1, 2017, and December 31, 2019. The primary and 
secondary outcomes were analgesia and sedation, respectively, prior to reduc-
tion. An a priori explanatory analysis was performed to explore the association 
of sedation with (i) adverse events, (ii) perforation, and (iii) failed reduction.
RESULTS:  We included 3203 children [2054/3203 (64.1%)] males, 
with median (IQR) age of 17 (9,27) months. Suspected abdominal pain 
was present in 2283/3187 (71.6%) children. At triage, a pain assessment 
tool was documented in 1859/3112 (59.7%) and analgesia was adminis-
tered to 305/3171 (9.6%) children. After triage, pain was reassessed in 
1448/3169 (45.7%) and analgesia was administered to 552/3158 (17.5%) 
children. Prior to reduction, 550/3161 (17.4%) children were sedated. Non-
opioid and opioid analgesia were administered to 183/2945 (6.2%) and 
560/3134 (17.9%), respectively. Reduction was performed using air enema 
in 2372/3184 (74.5%) children and 2700/3184 (84.8%) of all reductions 
were successful. Reduction related adverse events [65/3166 (2.1%)] were 
reported in 59 patients, most commonly vomiting [31/3166 (1.0%)] and 
perforation [13/3166 (0.4%)]. In the bivariate analyses, sedation was not 
associated with an increased odds of adverse events [OR: 1.1; 95% CI: 0.6-
2.1; p=0.79] or perforation [OR: 2.1; 95% CI: 0.7-6.9; p=0.21]. Sedation 
was associated with an increased odds of failed reduction [OR: 1.4; 95% 
CI: 1.1-1.7; p=0.01], but this became non-significant in the multivariable 


