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Introduction

When assessing risks of SARS-CoV-2 and the need for public health measures for children, some cite
its similarities to influenza.1-3 However, it is unclear whether pediatric critical illness differs between
SARS-CoV-2 and influenza. Therefore, we used the Virtual Pediatric Systems database (VPS)4 to
compare epidemiology and outcomes of patients in the pediatric intensive care unit (PICU) with
SARS-CoV-2–related disease during the first 15 months of the COVID-19 pandemic vs children with
critical influenza prior to the pandemic.

Table. Mean Patient Characteristics per Quarter

Characteristic

Patients, mean, No. (%)

P valuea
With influenza
(n = 1561 in 8 quarters)

With SARS-CoV-2
–related disease
(n = 1959 in 5 quarters)

Age

<29 d 2.8 (1.4) 6.0 (1.5)

<.001

29 d to 2 y 66.1 (33.9) 48.6 (12.4)

2 to 6 y 56.8 (29.1) 60.0 (15.3)

6 to 12 y 43.5 (22.3) 108.2 (27.6)

12 to <18 y 26.0 (13.3) 169.0 (43.1)

Weight, median (IQR), kg 14.8 (10.0-26.4) 38.8 (18.9-70.0) <.001

Sex

Female 85.0 (43.6) 162.4 (41.5)
.22

Male 110.1 (56.4) 229.4 (58.6)

Comorbidities

Neurologic 63.9 (32.7) 74.8 (19.1) <.001

Respiratory 34.5 (17.7) 22.8 (5.8) <.001

Genetic 27.8 (14.2) 28.0 (7.1) <.001

Cardiac 22.4 (11.5) 33.0 (8.4) .003

Obesity 4.5 (2.3) 59.4 (15.2) <.001

Premature 15.9 (8.1) 12.0 (3.1) <.001

Tracheostomy 9.3 (4.7) 12.8 (3.3) .03

Oncologic 3.5 (1.8) 14.2 (3.6) .002

Other 2.3 (1.2) 8.4 (2.1) .03

Transplantation 2.8 (1.4) 6.6 (1.7) .61

None identified 87.3 (44.7) 214.0 (54.6) <.001

PIM-2 score, median (IQR), % 1.0 (0.8-3.1) 1.1 (0.9-1.8) <.001

Received endotracheal intubation 36.9 (18.9) 49.0 (12.5) <.001

Received ECMO 3.0 (1.5) 3.8 (1.0) .17

Died before PICU discharge 4.5 (2.3) 5.4 (1.4) .05

Abbreviations: ECMO, extracorporeal membrane
oxygenation; PICU, pediatric intensive care unit; PIM-2,
Pediatric Index of Mortality.
a Statistical analyses done with χ2 or Wilcoxon-rank

sum tests. For the categorical variables, patient
numbers are shown as the mean number and
percentage of children per quarter (ie, total number
divided by 8 for influenza or by 5 for SARS-CoV-2).
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Methods

With institutional review board approval from the Connecticut Children’s Medical Center and a
waiver of informed consent owing to this cohort study’s use of already collected data, we queried
VPS for PICU patients younger than 18 years with a primary diagnosis of influenza (admitted April
2018 to March 2020) or SARS-CoV-2–related disease (COVID-19 or multisystem inflammatory
syndrome in children [MISC]; admitted April 2020 to June 2021). Only US PICUs reporting data in all
13 quarters were included (66 centers). Mean admissions per center per quarter were calculated.
Data were compared using χ2, Wilcoxon rank-sum, or signed-rank tests; 2-tailed P < .05 defined
statistical significance. This study followed the STROBE reporting guideline. More details appear in
the eAppendix in the Supplement.

Results

We identified 1561 PICU patients with influenza (aged <6 years: 64%; without comorbidity: 45%) and
1959 with SARS-CoV-2 disease (aged <6 years: 29%; without comorbidity: 55%). More children were
admitted per center per quarter with SARS-CoV-2 disease than with influenza (median [IQR], 2.8
[1.4-9.6] vs 2.4 [0.9-4.0]; P < .001). Children with SARS-CoV-2 disease had higher risk of mortality,
but actual mortality did not differ (Table).

Per quarter, there were twice as many mean admissions from SARS-CoV-2–related disease as
influenza, and one-third more children received endotracheal intubation (Figure, A). PICU and

Figure. Patient Volumes and Outcomes From Influenza and SARS-CoV-2–Related Disease in 66 Pediatric
Intensive Care Units (PICUs)
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A, The mean numbers of children per quarter admitted
to PICUs and undergoing intubation by virus and
combordities are shown. B, Lengths of stay (LOS) in
PICU and hospital by virus and comorbidities are
shown. Bars indicate 25th to 75th percentile, with
median indicated by the interior horizontal line.
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hospital length of stay were significantly longer with SARS-CoV-2–related disease (Figure, B). Similar
patterns were observed in children with and without identified comorbidities.

Discussion

Among 66 PICUs in the United States, the number of children admitted each quarter with a primary
diagnosis of COVID-19 or MISC during the first 15 months of the pandemic was twice as high as that
for influenza during the 2 years before the pandemic. Influenza outcomes were observed during a
time with no unusual public health measures in place (2018 to early 2020), while those of SARS-
CoV-2 occurred while masking, social distancing, and remote schooling occurred. Those measures
were sufficient to markedly decrease critical illness from many respiratory viruses, including nearly
eliminating influenza admissions to these PICUs.4 Without these measures in place for this largely
unvaccinated population, SARS-CoV-2 would likely have led to a number of critically ill children
several-fold higher than seen with prepandemic influenza as well as more deaths.

Our findings are supported by studies showing increased admissions,1 mortality rate,3 and
absolute numbers of deaths2 among children with SARS-CoV-2 vs influenza. However, limitations
include our results reflecting the original and Alpha variants and the 2018 to 2020 influenza seasons;
applicability to strains of different severities (eg, Delta, Omicron, H1N1) may be limited. Pediatric
vaccination and natural immunity were uncommon during the study period, so our findings can best
be applied to unimmunized children. We assessed admissions per quarter because influenza seasons
and COVID-19 waves have variable onsets and durations, so our data compare overall burden rather
than peak seasonal activity. Public health measures5 and PICU admissions6 have been associated
with negative schooling and mental health outcomes that warrant consideration but were
unmeasurable in our study. Referring hospitals may have been more likely to transfer patients with
SARS-CoV-2 because of their own limited capacity.

In summary, even with pandemic-era public health measures in use, we observed more PICU
admissions from SARS-CoV-2 between April 2020 and June 2021 than from influenza during the
preceding 2 years. Absence of public health measures when SARS-CoV-2 variants similar to the
original and Alpha strains are in circulation would likely lead to a volume of critical illness and death
in unimmunized children that is markedly higher than what is typically seen with influenza.
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