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Background. Clinical differences between critical illness from influenza infection vs coronavirus disease 2019 (COVID-19)
have not been well characterized in pediatric patients.

Methods. We compared demographics, clinical characteristics, and outcomes of US children (aged 8 months to 17 years)
admitted to the intensive care or high-acuity unit with influenza or COVID-19. Using mixed-effects models, we assessed the
odds of death or requiring life support for influenza vs COVID-19 after adjustment for age, sex, race and Hispanic origin, and
underlying conditions including obesity.

Results. Children with influenza (n= 179) were younger than those with COVID-19 (n= 381; median, 5.2 years vs 13.8
years), less likely to be non-Hispanic Black (14.5% vs 27.6%) or Hispanic (24.0% vs 36.2%), and less likely to have ≥1
underlying condition (66.4% vs 78.5%) or be obese (21.4% vs 42.2%), and a shorter hospital stay (median, 5 days vs 7 days).
They were similarly likely to require invasive mechanical ventilation (both 30.2%), vasopressor support (19.6% and 19.9%),
or extracorporeal membrane oxygenation (2.2% and 2.9%). Four children with influenza (2.2%) and 11 children with

COVID-19 (2.9%) died. The odds of death or requiring life
support in children with influenza vs COVID-19 were
similar (adjusted odds ratio, 1.30; 95% confidence interval,
.78–2.15; P= .32).
Conclusions. Despite differences in demographics and

clinical characteristics of children with influenza or
COVID-19, the frequency of life-threatening complications
was similar. Our findings highlight the importance of
implementing prevention measures to reduce transmission
and disease severity of influenza and COVID-19.
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Influenza and severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) are respiratory viruses that can cause severe ill-
ness and death. Coronavirus disease 2019 (COVID-19) first
emerged in China and was initially detected in the United
States in January 2020. Although severe COVID-19 is less com-
mon in children than in adults, children are at risk for it [1]; as
of 27 April 2022, 1017 US children had died of COVID-19 [2].
Influenza can also cause life-threatening illness, especially in
young children [3–5].

Influenza and COVID-19 are vaccine-preventable diseas-
es, with evidence that vaccination effectively prevents criti-
cal influenza infection in children [5, 6] and severe
COVID-19 in patients aged 12–18 years [6]. The influenza
vaccine is approved in and recommended for all children
aged ≥6 months. As of April 2022, COVID-19 vaccines
were under investigation for children aged 6 months to 4
years, are available under emergency use authorization for
children aged 5–15 years, and are approved for those aged
≥16 years; COVID-19 vaccination is recommended for all
children aged ≥5 years [7, 8].

Data comparing the clinical characteristics and outcomes of
children with influenza and those with COVID-19 are limited
[9–13]. Given the overlap in their clinical presentation, being
able to communicate to healthcare providers, policy makers,
and parents about the risk and prognosis of severe
COVID-19 compared with influenza could help inform public
health policies around mitigation measures such as vaccines,
school closures, and masks. Thus, we compared the clinical
characteristics and outcomes of children admitted to pediatric
intensive care units with severe influenza to those with
COVID-19, analyzing data from 2 nationwide US pediatric
cohorts.

METHODS

We used data from the Pediatric Intensive Care Influenza
(PICFLU) study (17 US pediatric hospitals in 14 states) and
the Overcoming COVID-19 Public Health Surveillance
Registry (52 US pediatric hospitals in 25 states), 2 studies fund-
ed by the US Centers for Disease Control and Prevention
(CDC) that enrolled patients admitted to the intensive care
unit or high-acuity unit (hereafter, ICU) with influenza infec-
tion or COVID-19, respectively. Sites are shown in
Supplementary Figure 1. Both study protocols were approved
by the Boston Children’s Hospital Institutional Review Board
(IRB), which served as the single IRB for enrolling sites, and
by each site IRB. Both studies were reviewed by the CDC and
were conducted consistent with applicable federal law and
CDC policy. At least 1 parent/guardian consented for enroll-
ment for the PICFLU study. Overcoming COVID-19 was a

public health surveillance registry developed to assess severe
COVID-19 in children and included a waiver of consent.

PICFLU

Children aged 8 months to 17 years with influenza were en-
rolled in a multicenter vaccine effectiveness study of critical in-
fluenza illness [5]. As previously described [5], active
surveillance was conducted from 19 December 2019 to
9 March 2020 for critical acute respiratory illness. We defined
critical acute respiratory illness as admission to the ICU with
≥1 sign of systemic illness (temperature ≥38°C or ≤35°C, leu-
kocytosis, elevated C-reactive protein or procalcitonin, or al-
tered mental status) and ≥1 sign of acute respiratory illness
(cough, shortness of breath, tachypnea or retractions, invasive
or noninvasive mechanical ventilation, need for oxygen to
maintain at least 92% saturation, or pulmonary infiltrate or hy-
perinflation on chest imaging). We excluded children who pre-
sented >10 days after illness onset and those receiving chronic
ventilator support, awaiting lung transplant, previously en-
rolled in the study, with no respiratory specimen collection
within 72 hours of hospitalization, or who were pregnant.

Overcoming COVID-19

Patients aged <21 years hospitalized with evidence
of SARS-CoV-2 detection or multisystem inflammatory syn-
drome in children (MIS-C) were enrolled in Overcoming
COVID-19, a nationwide active surveillance network registry
[1, 8, 9]. For this study, we included patients from the
Overcoming COVID-19 cohort if they were aged 8 months to
17 years at admission and admitted to an ICU with ≥1 sign
of systemic illness (as defined above for PICFLU) from
15 March 2020 to 31 December 2020 with symptomatic
SARS-CoV-2 infection confirmed by real-time reverse-
transcription polymerase chain reaction prior to, or within
72 hours of, hospitalization. We excluded patients diagnosed
with MIS-C as defined by CDC criteria [14], those admitted
to the ICU with asymptomatic SARS-CoV-2 infection (eg, de-
tected on admission and/or pre-operative screening), those re-
ceiving chronic ventilator support, and those with codetection
with influenza.

Data Collection for Both Studies

Details of the data collection for both studies, variables of inter-
est, and viral and bacterial coinfection collection details are in-
cluded in the Supplementary Material [15–22].

Statistical Analyses

In our descriptive analysis, we used absolute and relative fre-
quencies to characterize categorical variables and medians
and interquartile ranges (IQRs) to characterize continuous
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variables. We used the Pearson χ2 test (categorical variables) or
linear regression with robust standard errors (continuous vari-
ables) to compare children with influenza to those with
COVID-19. We used generalized linear mixed-effects models
with a logistic link and study site as a random effect to estimate
adjusted odds ratios for predictors of a composite measure of life-
threatening illness including death or need for life-supporting in-
terventions (vasopressors, invasive mechanical ventilation, or ex-
tracorporeal membrane oxygenation [ECMO]). We also assessed
predictors of vasopressor use or invasive mechanical ventilation
separately. In all 3 models, we included the following predictors:
illness (influenza or COVID-19), age, sex, race and Hispanic or-
igin, presence of any underlying condition, presence of a respira-
tory condition, presence of a nonrespiratory condition, and
obesity. The significance threshold was set at α= 0.05. We per-
formed all analyses using R (version 4.0.2).

RESULTS

Demographics, Clinical Characteristics, and Laboratory Values

We compared 179 children with influenza infection to
381 with COVID-19. Of 2110 patients enrolled in the
Overcoming COVID-19 registry, 1729 did not meet our eligi-
bility criteria: 850 were diagnosed with MIS-C, 154 were aged
<8 months, 512 were aged ≥18 years, 66 tested negative or
were asymptomatic for SARS-CoV-2, 139 were not admitted
to the ICU, 7 were receiving chronic ventilator support, and
1 tested positive for influenza and SARS-CoV-2. In addition,
we excluded 1 patient from PICFLU who was receiving chron-
ic ventilator support.

Children with COVID-19 were older than those with
influenza; almost half of the children with influenza were
aged 8–59 months, while 83.7% of those with COVID-19
were aged 5–17 years, and more than half comprised the oldest

age group, 13–17 years (Figure 1). The proportion of males was
higher in both cohorts (Table 1). Children with influenza were
more likely to be non-Hispanic White, while children with
COVID-19 were more likely to be non-Hispanic Black or
Hispanic (Table 1). The frequencies of children from the
Northeast and Midwest were similar within each group, but
the proportion of children from the South was higher in the
COVID-19 group (Table 1). When restricting to a comparison
between patients from the 16 sites who participated in PICFLU
andOvercoming COVID-19, differences in age, race, or ethnic-
ity persisted (Supplementary Table 1).
Most children with influenza or COVID-19 had ≥1 underly-

ing medical condition (119, 66.4% vs 299, 78.5%; P= .002).
Underlying respiratory conditions were the most common condi-
tion in both groups, with similar frequencies (Table 1). One-third
of childrenwith influenza had a neurologic/neuromuscular condi-
tion comparedwith nearly one-fourth of childrenwithCOVID-19
(P= .03). Obesity was more frequent in children aged ≥2 years
with COVID-19 compared with those with influenza (42.2% vs
21.4%, respectively; P< .001). Almost half of the children in
each group had pulmonary infiltrates on chest radiography within
the first 24 hours of admission (Table 1). When comparing labo-
ratory values at admission, children with influenza had a signifi-
cantly higher neutrophil to lymphocyte ratio and platelet count
than those with COVID-19 (Table 1).

Antiviral Use and Strain Types

The frequency of antiviral use was higher in children with in-
fluenza; 169 of 179 (94.4%) influenza patients received antivi-
rals (oseltamivir, n= 168; peramivir, n= 14; baloxivir, n= 1),
whereas only 153 of 381 (40.2%) COVID-19 patients received
an antiviral (remdesivir). Of the 179 influenza cases, 106
were influenza A (89, H1N1; 2, H3N2; and 15, unspecified
A), 70 were B, and 3 were coinfections with influenza A and

Figure 1. Age distribution of critically ill children with influenza (n= 179) compared with those with COVID-19 (n= 381). Abbreviation: COVID-19, coronavirus disease 2019.
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B. All COVID-19 cases occurred in the pre-Delta and
pre-Omicron eras.

Clinical Presentation, Severity, and Outcomes

Fever was the most common symptom in children with influ-
enza and COVID-19 (92.7% and 69.6%, respectively), followed
by cough (91.6% and 55.4%, respectively; Figure 2). Compared

with children with influenza, those with COVID-19 were less

likely to present with fever, cough, fatigue or decreased activity,

shortness of breath, congestion or runny nose, vomiting, head-
ache, body ache or myalgia, sore throat, and confusion or al-
tered mental status. The frequencies of diarrhea and seizures
did not significantly differ between groups (Figure 2).
The organ involvement is compared in Figure 3, with 310 of

Table 1. Comparison of Demographics, Clinical Characteristics, and Laboratory Values Within 48 Hours of Admission of Critically Ill Children With
Influenza and Those With Coronavirus Disease 2019

Characteristic Influenza (n= 179) Coronavirus Disease 2019 (n=381) P Value

Age, median (IQR), years 5.2 (2.5–9.8) 13.8 (8.0–16.4) <.001

Male, n (%) 112 (62.6) 214 (56.2) .15

Race and Hispanic origin, n (%)

Non-Hispanic White 101 (56.4) 94 (24.7) <.001

Non-Hispanic Black 26 (14.5) 105 (27.6)

Non-Hispanic other 9 (5.0) 22 (5.8)

Hispanic 43 (24.0) 138 (36.2)

Unknown 0 (0) 23 (6.0)

Site region, n (%)

Northeast 60 (33.5) 95 (24.9) <.001

Midwest 64 (35.8) 87 (22.8)

South 29 (16.2) 139 (36.5)

West 26 (14.5) 60 (15.7)

Underlying condition, n (%)

At least 1 underlying condition 119 (66.4) 299 (78.5) .002

Respiratory (including asthma) 71 (39.7) 143 (37.5) .63

Asthma 40 (22.4) 85 (22.3) .99

Cardiovascular 13 (7.3) 47 (12.3) .07

Neurological/neuromuscular 59 (33.0) 92 (24.1) .028

Oncologic/immunosuppressive 3 (1.7) 47 (12.3) <.001

Renal/urologic 7 (3.9) 34 (8.9) .034

Gastrointestinal/hepatic 27 (15.1) 81 (21.3) .084

Endocrine/metabolic (excluding obesity) 37 (20.7) 104 (27.3) .092

Body mass index–based obesity, a n (%) 27/126 (21.4) 147/348 (42.2) <.001

Pulmonary infiltrates on chest radiography within first 24 hours, n (%) 88 (49.2) 189 (49.6) .92

Bilateral infiltrates, n (%) 57/88 (64.8) 143/189 (75.7) .06

Laboratory results at admission, median (IQR)

C-reactive protein, mg/dL 3.9 (1.3–9.7)b 6.1 (1.8–15.0)c .18

White blood cell count, ×103/mL 8.9 (5.7–13.8)d 8.7 (5.4–12.1)e .40

Absolute neutrophil count, ×103/mL 7.3 (3.7–10.8)f 5.4 (3.1–8.8)g .032

Absolute lymphocyte count, ×103/mL 0.8 (0.5–1.8)h 1.2 (0.7–2.2)i .003

Neutrophil-to-lymphocyte ratio 6.7 (2.5–14.4)j 3.9 (2.2–8.2)k <.001

Platelet count, ×103/mL 217 (163–298)l 196 (139–274)m .014

Bold values represent p-values that meet our significance threshold as described in the methods comparing differences between the COVID-19 and influenza groups.

Abbreviation: IQR, interquartile range.
aBody mass index was not calculated for 53 influenza and 33 coronavirus disease 2019 patients because the patients were aged <2 years or missing a height or weight measurement.
bn=70.
cn= 228.
dn=125.
en=111.
fn=105.
gn=335.
hn=119.
in= 325.
jn= 105.
kn= 340.
ln= 113.
mn=335.
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381 (81.4%) in the COVID-19 cohort having respiratory in-
volvement compared with 100% in PICFLU. However,
the number of organ systems involved was similar between
the influenza and COVID-19 groups, each with a median
(IQR) 3 (2, 3) organ systems involved during hospitalization.

While we did not identify statistically significant differences
in pediatric sequential organ failure assessment score and the
proportion meeting the pediatric acute respiratory distress syn-
drome criteria between groups, the pediatric logistic organ
dysfunction-2 scorewas significantly higher in childrenwith in-
fluenza (score based on characteristics within 48 hours of ad-
mission, P= .03; Table 2). Noninvasive mechanical ventilation
was more frequently used in children with influenza compared
with thosewithCOVID-19 (75, 41.9% vs 93, 24.4%;P< .001). In
contrast, children in the 2 groups had similar rates of vasopres-
sor use, invasive mechanical ventilation, and ECMO (Table 2).

Children with influenza had a shorter hospital and
ICU stay (median [IQR], 5 days [3–10 days] and 2 days
[2–5 days], respectively) than those with COVID-19
(7 days [3–14 days] and 4 days [2–8 days], respectively).

However, for children aged 8–23 months and 5–12 years,
no differences were noted between the 2 groups in lengths
of hospital and ICU stay (Figure 4). Overall, 4 children
(2.2%) with influenza and 11 children (2.9%) with
COVID-19 died during hospitalization.

Viral Codetections and Bacterial Coinfections

A total of 175 children with influenza (97.8%) underwent addi-
tional viral testing, and another virus was detected in 30
(17.1%), with rhinovirus and respiratory syncytial virus being
the most common (Table 3). Of the 170 children with
COVID-19 (44.6%) who underwent additional viral testing, an-
other virus was detected in 19 (11.2%), with rhinovirus being
the most common. Adjudicated community-onset bacterial co-
infections were diagnosed in 15.6% and 9.2% of children with
influenza and COVID-19, respectively.

Multivariable Analysis of Outcomes

Our multivariable models did not identify statistically signifi-
cant differences in the adjusted odds of invasive mechanical

Figure 2. Symptoms at presentation of critically ill children with influenza (n= 179) compared with those with COVID-19 (n= 381). Abbreviation: COVID-19, coronavirus
disease 2019.
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ventilation, vasopressor use, or a composite outcome of life-
threatening illness between children with influenza and those
with COVID-19 (Table 4). However, across both conditions,
younger age and other underlying medical conditions were as-
sociated with higher odds of invasive mechanical ventilation,
whereas the odds of invasive mechanical ventilation were lower
in Hispanic children compared with non-Hispanic White

children. Further, the presence of ≥1 underlying condition
was a significant predictor of vasopressor use.

DISCUSSION

In this multicenter comparison of US children admitted to the
ICU with influenza or COVID-19, the prevalence of life-

Figure 3. Comparison of multiorgan involvement in children with severe influenza (A) and children with coronavirus disease 2019 (B).
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threatening illness was similar between the 2 cohorts after ad-
justing for significant differences in demographics and clinical
characteristics. Mortality was uncommon, but approximately
one-third of these critically ill children were intubated for re-
spiratory failure and approximately one-fifth required vaso-
pressors in both cohorts. The frequency of viral codetection
and bacterial coinfection in both cohorts was low. This study
highlights that both influenza and COVID-19 are associated
with critical illness in children and that prevention strategies
are essential.

Early in the pandemic, Song et al reported similar frequen-
cies of hospitalization, ICU admission, and mechanical ventila-
tion between influenza and COVID-19 in US children;
however, their study included 1 center and only a minority of
children with influenza or COVID-19 were hospitalized (21%
and 17%, respectively) [13]. A second single-center study also
reported no differences in invasive mechanical ventilation or
death [11] but had limited numbers of severe cases. Our find-
ings differ from a study in critically ill adults hospitalized
with influenza or COVID-19 across 2 academic centers that

reported COVID-19 to be associated with worse respiratory
outcomes [23]. Another study of hospitalized adults [24] re-
ported patients with COVID-19 to have fewer underlying con-
ditions, increased need for ICU care and mechanical
ventilation, andmuch higher mortality than those with influen-
za infection. Similar to that adult study, we showed that adoles-
cents (aged 13–17 years) and preschoolers (aged 24–59
months) had longer hospital and ICU stays with COVID-19
than with influenza. Our finding that children with
COVID-19 were older compared with those with influenza is
also consistent with 3 other studies from the United States,
United Kingdom, and Mexico City [10, 11, 13].
The age difference in children with severe influenza vs

COVID-19 might be related to several factors, such as differ-
ences in preexisting humoral and innate immunity, viral fac-
tors, and transmission risks. It is important to note that
influenza has been an endemic disease with yearly epidemics
and that a high proportion of children have been vaccinated
or likely previously infected. An ideal comparison of virus
pathogenicity would compare unvaccinated cohorts and those
with similar history of prior infections. However, we did not
have a sufficient sample size of unvaccinated influenza cases
or cases with a history of prior infections in either group to re-
strict analysis to these subgroups. However, we suspect such
analysis might show less frequent progression to critical illness
with COVID-19 vs influenza, in contrast with our study find-
ings. With SARS-CoV-2 vaccination of older children, there
has been a shift toward higher hospitalization rates among
young children with the Omicron variant [25], which we did
not assess as our cohort was limited to 2020. Furthermore,
even though the children with COVID-19 were older, we did
note that children aged 24–59 months with COVID-19 had
longer hospital and ICU lengths of stay compared with children
with influenza. Therefore, further studies are warranted to
document if these differences continue.
We noted that a higher frequency of children with

COVID-19 were Hispanic or non-Hispanic Black compared
with children with influenza, which has been reported.
Specifically, Hispanic and non-Hispanic Black children had
higher cumulative rates of COVID-19–associated hospitaliza-
tions [26]. Although our findings could be influenced by higher
numbers of hospitals from the US South in the COVID-19 co-
hort, they are similar to findings from a nationwide study of
children admitted to ICUs in the United Kingdom that found
that children with COVID-19 were more often Black or
Asian compared with children with influenza [10]. We also
documented that the frequency of obesity in children aged
>2 years was higher in the COVID-19 group, which is con-
sistent with the study from the United Kingdom and a retro-
spective French study comparing COVID-19 and influenza
[10, 12]. In the 2009 H1N1 influenza pandemic, obesity
was recognized as a risk factor for severe influenza [27],

Table 2. Severity Scores and Outcomes of Critically Ill Children With
Influenza Compared With Those With Coronavirus Disease 2019

Characteristic
Influenza
(n= 179)

Coronavirus
Disease 2019

(n= 381)
P

Value

Outcome

Noninvasive mechanical
ventilation,an (%)

75 (41.9) 93 (24.4) <.001

Invasive mechanical ventilation,bn
(%)

54 (30.2) 115 (30.2) 1.00

Median days (IQR) 4 (2–10) 5 (2–10) .65

Vasopressor-dependent shock,c n
(%)

35 (19.6) 76 (19.9) .91

Extracorporeal membrane
oxygenation, n (%)

4 (2.2) 11 (2.9) .66

Intensive care unit LOS,d median
(IQR), days

2 (2–5) 4 (2–8) .014

Hospital LOS,dmedian (IQR), days 5 (3–10) 7 (3–14) .004

In-hospital death, n (%) 4 (2.2) 11 (2.9) .66

Severity score

Pediatric sequential organ failure
assessment,e median (IQR)

3 (1–6) 3 (0–5) .095

Pediatric logistic organ
dysfunction-2,e median (IQR)

2 (0–4) 1 (0–3) .03

Pediatric acute respiratory
distress syndrome criteria met, n
(%)

33 (18.4) 79 (20.7) .53

Abbreviations: IQR, interquartile range; LOS, length of stay.
aNoninvasive ventilation includes bilevel positive airway pressure or continuous positive
airway pressure >5 during intensive care unit (ICU) or high-acuity unit stay and for daily
ventilation checks at days 1, 2, 3, 4, 5, 6, 7, 14, 21, and 28.
bInvasive ventilation includes endotracheal tube or tracheostomy use during ICU or
high-acuity unit stay and for daily ventilation checks at days 1, 2, 3, 4, 5, 6, 7, 14, 21, and 28.
cVasopressor-dependent shock was defined as vasopressor use during ICU or high-acuity
unit stay and for pediatric logistic organ dysfunction at days 1, 2, 3, 4, 5, 6, 7, 14, 21, and 28.
dChildren with influenza (n=4) or coronavirus disease 2019 (n=11) who died during
hospitalization were not included.
eBased on clinical laboratory values within 48 hours of admission.
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and it continues to be a risk factor for severe COVID-19 [28].
Our study reinforces the importance of collecting compre-
hensive demographic data to help delineate the relative im-
pact of environmental exposures and social factors that
underlie disease risk.

Fever was the most common symptom in both groups, but
children with influenza were more likely to present with fever
than those with COVID-19. The higher frequency of fever in
children with influenza has also been reported when compared
with other common respiratory viruses [29]. The second most
common symptom in both groups was cough but, once again,
this symptom was more frequent in children with influenza.
In a study of hospitalized adults comparing influenza and
COVID-19, Zhang et al also reported that fever and cough

were the 2 most common symptoms for both viruses [30].
Also, a study of hospitalized children in Mexico City noted
that fever and cough were the most common clinical manifes-
tations, but cough was more than twice as common in children
with influenza (76% vs 30%) [11]. Differentiating COVID-19
and influenza by symptoms is therefore difficult, and testing
is needed to accurately diagnose the causative pathogen in
children with acute respiratory illness when both viruses
cocirculate.
Our comparative evaluation had notable strengths and lim-

itations. Both the influenza and COVID-19 cohorts were mul-
ticenter, geographically diverse, and limited to children
admitted to the ICU, allowing comparison of acute severe re-
spiratory illnesses. The sites overlapped (94% of PICFLU sites

Figure 4. Median length of hospital stay (A) and ICU stay (B) by age group of critically ill children with influenza (n= 179) compared with those with COVID-19 (n= 381).
Abbreviations: COVID-19, coronavirus disease 2019; ICU, intensive care unit.
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were in Overcoming COVID-19), but the COVID-19 cohort
had more sites and had waiver of consent, while not all eligible
influenza-positive patients consented to PICFLU participation.
Furthermore, the inclusion criteria between the studies were

different. Both studies required admission to the ICU with
≥1 sign of systemic illness defined in the same way; however,
the PICFLU cohort inclusion required respiratory involve-
ment. The influenza cohort was enrolled over 1 season and
the COVID-19 cohort was enrolled during the pre-Delta and
pre-Omicron eras. Future studies to determine if severity dif-
ferences between these newer variants and other influenza sea-
sons exist in children should be conducted. Infants aged
<8 months, who are at higher risk of severe COVID-19, were
excluded in this analysis because the PICFLU cohort was re-
stricted to children aged ≥8 months because this is the earliest
age at which children could have been fully vaccinated [5].
Some of the differences in severity may also be explained by
the fact that all children with COVID-19 had not received
SARS-CoV-2 vaccination because enrollment preceded vaccine
authorization. In contrast, some children with influenza were
either fully (69 of 179, 39.0%) or partially (17 of 179, 9.5%) vac-
cinated, which likely attenuated influenza severity [5].
Therefore, the similarities in the severity and outcomes of chil-
dren with influenza or COVID-19 should be interpreted with
caution until future studies include a cohort of COVID-19–
vaccinated children. The study designs were different. The
COVID-19 data were obtained solely via chart review rather
than parent/guardian interviews. Consequently, signs and
symptoms for COVID-19may be underreported. Moreover, vi-
ral testing for children with COVID-19 and bacterial cultures
for both groups were ordered at the discretion of the providers,
and coinfection may be underappreciated. In addition, the

Table 3. Viral Codetections and Bacterial Coinfections in Critically Ill
Children With Influenza or Coronavirus Disease 2019

Group
Influenza
(n=179)

Coronavirus Disease
2019 (n=381)

Any viral codetection, n (%) 30/175 (17.1) 19/170 (11.2)

Rhinovirus/enterovirus 11/175 (6.3)a 14/160 (8.8)

Respiratory syncytial virus 11/175 (6.3) 0/161 (0.0)

Adenovirus 2/175 (1.1) 7/162 (4.3)

Non–severe acute respiratory
syndrome coronavirus 2
coronavirus

2/175 (1.1) 1/112 (0.9)

Metapneumovirus 3/175 (1.7) 1/160 (0.6)

Parainfluenza 3/175 (1.7) 1/159 (0.6)

Positive bacterial specimens (≤72
hours), n (%)

28 (15.6) 35 (9.2)

Respiratory (tracheal or sputum) 18 (10.1) 13 (3.4)

Blood 13 (7.3) 11 (2.9)

Urine 1 (0.6) 8 (2.1)

Otherb 1 (0.6) 5 (1.3)
aSingle-plex for rhinovirus only.
bOther positive bacterial specimens include group A Streptococcus pharyngeal swab (n=0
in influenza, n=2 [0.5%] in coronavirus disease 2019 [COVID-19]), Clostridioides difficile
polymerase chain reaction from stool sample (n=0 in influenza, n= 1 [0.3%] in
COVID-19), Chlamydia trachomatis nucleic acid amplification test from urine sample (n=0
in influenza, n=1 [0.3%] in COVID-19), peritoneal fluid post appendix rupture (n=0 in
influenza, n=1 [0.1%] in COVID-19), sample from retropharyngeal abscess (n=1 [0.6%] in
influenza, n=0 in COVID-19).

Table 4. Mixed-Effects Models of Vasopressor Use, Invasive Mechanical Ventilation, and Severe Illness in Critically Ill Children With Influenza or
Coronavirus Disease 2019

Characteristic Vasopressor Use Invasive Mechanical Ventilation Life-Threatening Illnessa

Adjusted Odds Ratio (95% Confidence Interval), P Value

Illness

Influenza Reference Reference Reference

Coronavirus disease 2019 0.90 (.50–1.62), P= .72 1.19 (.70–2.03), P= .51 1.30 (.78–2.15), P= .32

Age in years 1.02 (.98–1.07), P= .37 0.96 (.92–.99), P= .04 0.97 (.94–1.01), P= .12

Sex

Male Reference Reference Reference

Female 1.05 (.67–1.63), P= .84 0.93 (.63–1.38), P= .72 0.91 (.62–1.32), P= .61

Race and Hispanic origin

Non-Hispanic White Reference Reference Reference

Non-Hispanic Black 0.84 (.45–1.56), P= .57 0.79 (.46–1.35), P= .40 0.84 (.50–1.40), P= .50

Non-Hispanic other 0.51 (.16–1.62), P= .26 0.53 (.20–1.38), P= .19 0.62 (.26–1.50), P= .29

Hispanic 0.88 (.50–1.56), P= .67 0.52 (.31–.87), P= .014 0.72 (.44–1.18), P= .19

Unknown 2.76 (.97–7.87), P= .057 0.81 (.28–2.33), P= .69 1.17 (.44–3.16), P= .75

Underlying condition

At least 1 underlying condition 2.05 (1.01–4.17), P= .047 1.09 (.56–2.12), P= .80 1.42 (.77–2.63), P= .26

Respiratory (including asthma) 0.76 (.46–1.24), P= .27 1.29 (.83–2.01), P= .25 1.17 (.77–1.78), P= .48

Other underlying conditionb 0.85 (.50–1.45), P= .54 1.82 (1.10–3.02), P= .02 1.25 (.78–1.99), P= .35

Body mass index–based obesityc 0.91 (.54–1.52), P= .72 1.11 (.70–1.76), P= .66 0.95 (.61–1.46), P= .80

Bold values represent findings that meet our significance threshold as defined by the methods.
aLife-threatening illness is defined as vasopressor-dependent shock, invasive mechanical ventilation, extracorporeal membrane oxygenation, or in-hospital death.
bIncludes cardiovascular, neurological/neuromuscular, oncologic, immunosuppressive, renal, urologic, gastrointestinal, hepatic, endocrine, and metabolic conditions.
cChildren aged <2 years were considered not obese.
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COVID-19 cases were pre-Delta and pre-Omicron variant cir-
culation, and we did not compare severity by influenza strains.

In conclusion, despite notable differences in the demograph-
ic and clinical characteristics of unvaccinated children with
COVID-19 in the pre-Delta and pre-Omicron variant eras
compared with children with influenza admitted to the ICU,
both viruses were associated with critical illness and the need
for life-saving measures. Prevention measures for both influen-
za and COVID-19, such as vaccination and nonpharmaceutical
interventions, are essential to reduce transmission and severe
outcomes in children.

Supplementary Data
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