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Since March 28, 2022, Shanghai has become the new
COVID-19 epicenter in China, with more than 500,000
COVID-19 cases until May 5th, 2022, of which more than
90% are asymptomatic. More than 12,000 children in Shang-
hai were infected with COVID-19 during the current Omi-
cron wave, which was characterized by family clustering.
Because an increasing number of symptomatic children are
required to be hospitalized, four major pediatric medical
centers in Shanghai and other general hospitals were desig-
nated for admitting symptomatic pediatric COVID-19 cases
in the early April. There were approximately 3,500 pediatric
cases admitted from April 1st until May 5th, 2022.

Our hospital is a designated general hospital with 890
beds (235 for children) for admitting COVID-19 patients
and admitted approximately one-fifth of all symptomatic
pediatric cases in Shanghai. In total, there were 713 cases
admitted from April 7th to May 5th, with males account-
ing for 54.6% (389/713). For the age distribution, 70.3%
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(501/713), 19.1% (136/713), and 10.7% (76/713) were 0-3,
4-7, and 8-14 years, respectively. Among the 76 children
aged 8-14 years, 44.7% (34/77) had underlying diseases,
including 12 postchemotherapy patients with cancer or leu-
kemia, 7 with neurodevelopmental impairments, 4 post-
transplantation patients (liver 2, bone marrow 2), 4 with
asthma, 3 with autoimmune disease, 2 postcardiac opera-
tions, 1 with nephritis, and 1 with paraplegia. Among the
501 cases aged 0-3 years and the 136 cases at 4-7 years,
5.2% (26/501) and 12.5% (17/136) had underlying condi-
tions, respectively (Fig. 1). Except for one patient who was
in a severe condition coinfected with mycoplasma pneu-
monia, all the other cases were under mild or moderate
conditions.

Based on the data analysis, we found two features of pedi-
atric COVID-19 cases admitted during this Omicron wave
in Shanghai. First, the percentage of younger hospitalized
patients was much higher than before. This can be seen by
comparing the percentage of patients aged 0-3 years in our
data with that of the reported symptomatic patients aged 0-5
years in China from January 16, 2020 to February 8, 2020
[70.3% aged 0-3 vs. 41.4% (845/2039) aged 0-5 years] [1].
This finding is consistent with the latest published paper
demonstrating that the average age of hospitalized pediat-
ric cases during the Omicron period was much lower than
that in the pre-Omicron period (2.2+2.1 vs. 4.4 +4.5 years,
P <0.001) [2]. The potential reasons for such a situation
are that vaccination of children aged 3—17 years was initi-
ated on Nov. 2021 and that students aged 3—17 years had
shifted to online learning since March 12, 2022 in Shanghai
prevented COVID-19 transmission among them in schools.
Second, admitted older children and young adolescents were
more likely to have underlying conditions. Since most of
their conditions were considered contraindications for vac-
cination, the rate of COVID-19 vaccination in children with
underlying conditions is extremely low. However, paradoxi-
cally, compared with other healthy and vaccinated children,
they are more predisposed to symptomatic COVID-19 infec-
tion [3, 4]. In addition, if pediatric cases with underlying
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With underlying diseases

1 n 501 136
100
S ]
= ] —_—
= ]
[E« i
] 50 —
° .
.2 B
t -
=} 4
[=9
g ]
& 1 . . e
0 T T T
0-3 4-7 8-14

Age (y)

Post-cardiac surgery (6%)~_

| Autoimmune disease (9%)-~

Nephritis (3%)

Paraplegia (3%)
N/

_ Post-chemotherapy (35%)

Asthma (12%)—'

Post-transplantation (12%)/

“S\NDI (21%)

Fig.1 Age distributions of infected pediatric cases and those with underlying diseases aged 8—14 years. NDI neurodevelopmental impairments

conditions progressed to severe conditions, they would be
more likely to require critical care or multidisciplinary care.
Thus, even though no critical COVID-19 pediatric cases
have been reported until May 5th, 2022. During this epi-
demic in Shanghai, we should still pay attention to pediatric
patients with underlying diseases.

In combating this wave of COVID-19 in Shanghai, we
have the following suggestions to share: (1) it is urgent to
set up a hierarchical admission system for pediatric patients
in China. Now, all the pediatric hospitals were designated
to admit patients of various severities in Shanghai, making
those large tertiary pediatric medical hospitals with well-
equipped pediatric intensive care units and multidisciplinary
teams overwhelmed with patients who had mild conditions.
Doctors and nurses were working overtime for admitting
mild cases, while the patients with underlying conditions
potentially requiring close monitoring and multidisciplinary
care received insufficient attention. Therefore, the major
pediatric medical centers should only admit COVID-19
patients with high risk (e.g., patients with underlying con-
ditions) to fully take advantage. Patient triage, referring and
transport systems need to be improved and streamlined as
soon as possible; (2) The contraindications of vaccination
should be clarified in official guidelines based on sound sci-
entific evidence so that children with underlying diseases
can also be safely vaccinated. Voluntary COVID-19 vacci-
nation for 3—11 year-old children was initiated in Nov. 2021
in China, but with a low rate of vaccination among children
with underlying conditions. When contraindications for vac-
cination were not clarified, even though theoretically, the
absolute contraindication for vaccination is rare [5], most
primary doctors qualifying vaccination for a specific child
may consider congenital heart disease, atopic diseases,
asthma, cancer, and other mild underlying diseases as con-
traindications for COVID-19 vaccination. Of note, children
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with these underlying diseases are predisposed to COVID-
19 infection and potentially benefit most from vaccination.
Therefore, an official guideline for vaccinating children with
underlying diseases must be introduced, so that some pre-
viously “Covid-19 vaccinating unsuitable” children can be
vaccinated in the near future, and (3) Systematic studies on
the epidemiology of COVID-19 among children are needed.
Public fear and uncertainty about COVID-19 impede the
control of the pandemic. We should perform scientific stud-
ies on the transmission, severity, and long-term complica-
tions of COVID-19 among children, the optimal isolation
duration of pediatric cases, and the efficacy of vaccination in
younger age groups, such as children aged 1-3 years. These
studies are urgently needed to guide further anti-pandemic
policies.

In conclusion, after 2 years of the COVID-19 pandemic,
Shanghai reported a high number of pediatric cases driven
by the Omicron variant (BA.2), characterized by high trans-
missibility and immune evasion. Children aged younger
or with underlying conditions are two major concerns for
potential severe cases. Improving patient triage, referring
and transport systems, increasing the vaccination rate in
children with underlying conditions, and systematically
studying the characteristics of Omicron variant infection in
children are strongly suggested.
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