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Introduction

In December 2019, an infectious disease, caused by a novel
coronavirus, emerged in Wuhan City, China. The disease
was later named coronavirus disease 2019 (COVID-19) and
the virus causing it was named the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). The rapid spread
of COVID-19 worldwide has brought great challenges to
local and global public health security and health systems.
On March 12, 2020, the World Health Organization
(WHO) declared the coronavirus outbreak a global
pandemic and raised the risk of a global SARS-CoV-2
outbreak to “very high” (1-6).

COVID-19, and its pathogen SARS-CoV-2, represent
a novel infectious disease and all populations are therefore
susceptible to infection. Its basic reproductive number R,
has been estimated at 3.3 (range 1.4 to 6.5), which is similar
to SARS and much higher than Middle East respiratory
syndrome (MERS) or influenza (7-10). By April 15, around
two million confirmed cases had been reported over
200 countries worldwide. The exact number of patients
under the age of 18 remains unknown, but their percentage
among all cases is estimated to be less than 2% (11,12).
Evidence indicates that the family cluster is the main source
of COVID-19 infection for children (13). In contrast to
adults, most infected children are asymptomatic or have
only mild clinical manifestations.

The existing COVID-19 clinical practice guidelines
for public health policies have mostly focused on the
prevention, diagnosis and treatment in adults, with little
attention paid to children. Few of them are based on
evidence from systematic reviews (14). Based on the above
considerations, an international multidisciplinary working
group developed this rapid advice guideline for management
of children with COVID-19 using the methods and process
proposed by the WHO and GRADE working group
(15-17). We present the following article in accordance with
the RIGHT reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-3754).

Scope and definitions

This guideline focuses on the management of children
younger than 18 years old infected with SARS-CoV-2 (18),
including screening, diagnosis, treatment, and patient
education. The target users of the guideline include
paediatricians, clinical pharmacists, general practitioners,
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nurses, policy makers, national ministries of health, child
rights advocacy groups and other health workers in general
and children’s hospitals, primary clinics and communities
worldwide, as well as families involved in the prevention
and control of COVID-19 in children. The definitions for
about the terminology and epidemic features of COVID-19
are presented in supplementary.

Guideline working group

The guideline was launched on January 26, 2020. The
67 members of the working group came from 11 countries
and were divided into three groups: (I) a Guideline
Development Group (GDG), which comprised 39 panelists
from various disciplines, including paediatricians, infectious
disease physicians, pulmonologists, epidemiologists,
clinical pharmacists, methodologists, nurse practitioners,
health economists, general practitioners, legal experts
and global health researchers; (II) a Rapid Review Group
(RRG), which comprised 26 team members who had
experience with conducting systematic reviews; and (III)
patient representatives (PR), two guardians of children
who were primarily involved in the voting process for
recommendations and feedback on the full text of this
guideline. All participants were asked to complete a
declaration of conflict of interest form.

Guideline development process
Registration of the guideline and protocol

The guideline has been registered at the International
Practice Guidelines Registry Platform (registration No.
IPGRP-2020CN008), and the protocol of the guideline
has been published (19). This guideline was developed in
accordance with the WHO handbook for guideline development,
and the drafting and reporting of the full text followed
the RIGHT (Reporting Items for Practice Guidelines in
Healthcare) statement (20,21).

Collection and priovitization of clinical questions

The core members of the GDG including three respiratory
paediatricians (EL, RLS, ZL), and a methodologist (YC)
initially identified 20 clinical questions, which were
emailed to the panelists to rate their importance. The
top ten clinical questions were selected for the guideline.
The collection and prioritization method of the clinical
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Quality of evidence Description

High quality of evidence

We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality of evidence We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different

Low quality of evidence
estimate of the effect

Our confidence in the effect estimate is limited: the true effect maybe substantially different from the

Very low quality of evidence We have very little confidence in the effect estimate: the true effect is likely to be substantially different from

the estimate of effect

Strength of recommendation Description

Strong Advantages of intervention significantly outweigh disadvantages or disadvantages of intervention
significantly outweigh advantages
Weak Advantages of intervention may outweigh disadvantages or disadvantages of intervention may outweigh

advantages or the relationship between advantages and disadvantages is not clear

questions is detailed in the protocol.

Evidence syntheses and assessment

The RRG developed rapid reviews as evidence support
for each recommendation. Given the limited number of
published studies on COVID-19, for some clinical questions,
the RRG also included studies on SARS, MERS and influenza
as indirect evidence. GRADE (Grading of Recommendations
Assessment, Development and Evaluation) approach was
used to assess and rate the quality of evidence and strength
of recommendations (7able 1) (16,22). The RRG also drafted
the evidence-to-decision (EtD) tables for Delphi surveys.

Formulation of recommendations

The GDG and PR participated in two rounds of Delphi
surveys on February 24 and 28, 2020, discussed the EtD
tables, and voted for the preliminary recommendations. A
total of 186 suggestions were collected from the panelists.
After considering the patients’ preferences and values,
and the costs, benefits and harms of the interventions,
ten recommendations were finally formed. Panelists also
reached a consensus on a pathway of management (Figure I).
We will update the recommendations, based on the 10
clinical questions identified in this guideline, based on new
evidence in real time as a living guideline on the official
websites of The National Clinical Research Center for
Child Health and Disorders (https://www.chcmu.com/) and

© Annals of Translational Medicine. All rights reserved.

International Practice Guidelines Registry Platform (http://
www.guidelines-registry.org/).

Recommendations

Clinical question 1: what are the symptoms of children
with COVID-19 and who needs further assessment?

Recommendation 1: the most common symptoms

of COVID-19 in children are fever and/or cough,

with vomiting and diarrhea occurring less frequently.
Children who had contact with COVID-19 patients
should be monitored by their guardians for symptoms
(weak recommendation, moderate quality of evidence)
Rationale

Being aware of the main symptoms of COVID-19 in
children helps guardians and clinicians to detect suspected
cases promptly. Children infected with SARS-CoV-2 are
more likely to have only mild symptoms compared with
adults, and about one-fifth of children are asymptomatic.
Less than half of children present with fever or cough,
and one third have both fever and cough. Only a
small minority of cases have vomiting and diarrhea.
Evidence summary

A rapid review included 49 studies (25 case reports,
23 case series and one cohort study) with 1,667 children.
The results showed that 83% [95% confidence interval (CI):
78% to 88%] of the cases appeared in family clusters, and
48% (95% CI: 39% to 56%) of the children had fever, 39%
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Screening and management of children with high risk of COVID-19
- Contact with a confirmed or suspected case of COVID-19 (ie, <2 metre for >15 minutes, living
together, direct contact with body fluids)

A4 A
Asymptomatic Symptomatic: Fever, Cough, etc
v

Call doctors or use telemedicine before going to hospital

Judged by clinical presentation

A
A A
Watchful quarantine at home for 14 days Assessed by Fever-Clinic or Triage
v \ 4
™| Monitor temperature (Twice a day) and Considering suspected case
follow up symptoms
PCR (+) PCR (-)
A 4 A4
v
Health education and preventive Confirmed case Can’t rule out
measures [
| v
\4 A 4
A A Isolation with
Mild case Severe case supportive care
N Any symptom
0 symptoms
occurs 3
A 4 A4
Getting .
Y Isolation with worse .Con§|delr
supportive care »  isolation in
Call doctors or use Call health hospital 2 times
telemedicine before Lare service PCR ()
oing to hospital
gong P Getting
better
Don’t need
v hospital care Monitoring and recording vital
signs; Providing psychological
Discharged from therapy; Supportive care;
quarantine Adequate health care staff
A 4
Arrange follow-up
Discharge

Figure 1 Screening and management of children with high risk of COVID-19.
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(95% CI:30% to 48%) cough, 30% (95% CI: 18% to 42%)
both fever and cough, and 19% (95% CI: 14% to 23%)
were asymptomatic. Only 3% (95% CI: 2% to 4%) of the
children had severe symptoms. Seven percent (95% CI: 5%
to 9%) of the children had diarrhea and 6% (95% CI: 4%
to 9%) of the children had nausea or vomiting (23).

Clinical question 2: bow should children who have bad
contact with COVID-19 patients be managed?

Recommendation 2: children who have had contact

with COVID-19 patients should stay at home for
observation for a duration of 14 days if no symptoms
occur. During this time schoolwork should continue

and attention should be given to the psychological well-
being of the children. If there are any symptoms, the
guardians should first consult the healthcare system and/
or family doctors (depending on the country-specific
arrangements) by telephone call or over the internet
(weak recommendation, low quality of evidence)
Rationale

Respiratory droplets and contact are the main routes of
transmission of SARS-CoV-2. The risk of nosocomial
infection of SARS-CoV-2 is high (24). The prognosis
of COVID-19 is favorable for children, and deaths have
seldom been reported. Guardians should tell children
what is happening and why, explaining how long it
will continue, providing meaningful activities for them
while in quarantine (25). Through telephone or online
consultation, family doctors or clinicians can advise about
further investigations, depending on the child’s clinical
condition. A case series suggested that the incubation for
children is probably longer than adults (14).

Evidence summary

According to a review, the basic reproductive number R, of
COVID-19 (range 1.4 to 6.5) is roughly similar to that of
SARS (range 1.5 to 5), and higher than that of MERS (range
0.3 to 0.8) and influenza (range 2 to 3) (9,10,26,27). Most
children with SARS-CoV-2 infection have so far been either
asymptomatic or presented with only mild symptoms (23).
In adults with COVID-19, the incubation period is usually 2
to 14 days (28-31). A rapid review of nosocomial coronavirus
infection included 40 studies (case reports and case series)
with 22,519 patients, but none of the studies provided
direct evidence from children with COVID-19. Among the
confirmed patients, the proportions of nosocomial infections
with early outbreaks of COVID-19, SARS and MERS were
44% (95% CI: 36% to 51%), 36% (95% CI: 23% to 49%),
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56% (95% CI: 8% to 100%), respectively (32). A rapid
review of modelling studies showed that they predicted that
isolating people exposed to confirmed or suspected cases
would reduce incident cases by between 44% to 81% and
deaths by between 31% to 63%, compared with no such
measures (33). A rapid review of the application of
telemedicine during coronavirus epidemics included
nine cross-sectional studies with 100,659 consultations.
People were most concerned about symptoms (64.2%),
epidemic situation and public health measures (14.5%), and
psychological problems (10.3%) during the COVID-19
epidemic. During the SARS epidemic, the proportions of
people asking for consultation for symptoms, prevention
and 35%, 22% and 23%, respectively. Telemedicine can be
helpful in screening suspected patients and providing advice,
but the limited possibilities for following up people calling
hotlines and difficulties in identifying all suspect cases should
be taken into consideration (34).

Clinical question 3: should computed tomography (CT)
scan be used for the diagnosis and monitoring of children
with COVID-19?

Recommendation 3: CT scan should not be used
routinely in the diagnosis of COVID-19 in children,
although it may be helpful in monitoring children

who develop severe respiratory symptoms (strong
recommendation, low quality of evidence)

Rationale

Radiological examination is widely utilized in the diagnosis
of COVID-19 in adults and is recommended by COVID-19
guidelines (35-37). Studies have shown that the symptoms
of COVID-19 in children are usually mild, and not
associated with any specific changes on a CT scan. While
the benefits of a CT scan as a diagnostic tool in children
with COVID-19 are uncertain, there is high quality
evidence that CT has harmful effects on children (38). After
balancing the advantages and disadvantages of CT scan,
we suggest not using it routinely in children suspected of
having COVID-19. If more evidence on the role of CT for
children with severe symptoms emerges, CT scan may be
useful for monitoring the severity of the disease.

Evidence summary

A rapid review included 103 studies (82 case series and
21 case reports) with 5,673 cases. All studies used CT scan as
a diagnostic tool for patients with COVID-19. Seven of the
included studies focused on children with COVID-19. Using
reverse transcription polymerase chain reaction (RT-PCR)

Ann Transl Med 2020;8(10):617 | http://dx.doi.org/10.21037/atm-20-3754



Page 6 of 13

results as reference, the meta-analysis showed that the pooled
sensitivity of chest CT scan in all patients regardless of age
was 99% (95% CI: 97% to 100%). However, in children the
sensitivity of CT was only 66% (95% CI: 15% to 100%).
The most common imaging manifestation was ground-glass
opacities (GGO) which was found in 75% (95% CI: 68%
to 82%) of the patients. The pooled probability of bilateral
involvement was 84% (95% CI: 81% to 88%). The role of
a chest CT scan in diagnosis of children with COVID-19 is
therefore likely to be limited (39).

Clinical question 4: should antiviral drugs such as ribavirin,
interferon, remdesivir (GS-5734), lopinavir/ritonavir or
oseltamivir be used to treat children with COVID-19?

Recommendation 4: antiviral drugs to treat COVID-19
in children should only be used in the context of
clinical trials (strong recommendation, low quality of
evidence)

Rationale

Most viral diseases are self-limiting illnesses that do
not require specific antiviral therapy. Several guidelines
recommend antiviral drugs such as lopinavir/ritonavir
(LPV/r), interferon, arbidol and hydroxychloroquine to
treat COVID-19 (36,40,41). In China, almost all children
with COVID-19 received antiviral therapy (42). However,
there is no evidence of the effectiveness of antiviral therapy
in children with COVID-19. Published studies have shown
that LPV/r and arbidol are not effective against COVID-19,
and the efficacy of remdesivir is still controversial (43,44).
Evidence summary

A rapid review included 23 studies (six randomized
controlled trials and 17 cohort studies) with 6,008 patients.
None of the studies included direct evidence in children
with COVID-19. In adults with COVID-19, the use of
LPV/r had no effect on mortality [relative risk (RR) = 0.77,
95% CI: 0.45 to 1.30] and probability of negative a PCR
test (RR =0.98, 95% CI: 0.82 to 1.18). Arbidol had no
benefit on the probability of a negative PCR test (RR =1.27,
95% CI: 0.93 to 1.73). Hydroxychloroquine was effective
for promoting the remission of radiographic abnormalities
(RR =1.47, 95% CI: 1.02 to 2.11) and decreasing the
duration of fever [weighted mean difference (WMD) =-0.90
days, 95% CI: -1.48 to -0.31], but it was not associated with
the probability of a negative PCR result (RR =0.93, 95%
CI: 0.73 to 1.18). There was also no statistically significant
difference in the incidence of adverse reactions between
the patients receiving the above antiviral drugs and the
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respective control groups (45).

Clinical question S: should antibiotics be used to treat
children with COVID-19?

Recommendation 5: antibiotics should not be used

for children with COVID-19 if there is no evidence

of bacterial coinfection (strong recommendation,
moderate quality of evidence)

Rationale

Antibiotics are generally not recommended for viral
infections except for patients with concurrent or secondary
bacterial infections. Guidelines for COVID-19 consistently
recommend against using antibiotics, especially broad-
spectrum antibiotics. Among the patients with COVID-19,
1.0% to 27.3% have secondary bacterial infections, such
as Acinetobacter baumannii, Klebsiella pneumoniae, while the
proportion of the patients who received antibiotics ranged
from 13% up to 100%. Early prophylactic use of antibiotic
agents in SARS patients was likely to cause dysbacteriosis.
Evidence summary

A rapid review included six studies (five case series, one
cohort study) with 626 patients on the efficacy of antibiotics
for patients infected with coronavirus, and 33 studies on the
present situation of antibiotics use and bacterial coinfections
in 3,203 COVID-19 patients. There was no direct evidence
from children with COVID-19. In 349 adults with critical
MERS, macrolide therapy was not independently associated
with a significant difference in 90-day mortality [adjusted
odds ratio (OR) =0.84, 95% CI: 0.47 to 1.51] and MERS-
CoV RNA clearance [adjusted hazard ratio (HR) =0.88,
95% CI: 0.47 to 1.64] compared with the control group.
In 14 SARS patients with secondary infection, antibiotics
were effective in relieving symptoms (50.0%) and reducing
the total number of leukocytes (61.5%), supporting
the use of antibiotics when there is confirmed bacterial
coinfection. Studies on children with COVID-19 indicated
that the proportion in which antibiotics were used ranged
from 19.4% to 100%, despite the lack of etiological
evidence, with the most common types being meropenem
and linezolid. Furthermore, 29 studies on adults with
COVID-19 revealed that 13.2% to 100% of all patients
received antibiotics and the most common types were
quinolones, cephalosporins and macrolides. However, only
1.0% to 27.3% of the patients had bacterial coinfections;
the most common pathogens were Gram-negative bacilli
such as Acinetobacter baumannii, Klebsiella pneumoniae and
Haemophilus influenzae (46).
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Clinical question 6: should systemic corticosteroids be used
to treat children with severe COVID-19¢

Recommendation 6: systemic glucocorticoids should
not be used routinely for children with COVID-19
(strong recommendation, low quality of evidence).
Only low-dose and short-duration systemic
glucocorticoid therapy can be used for children with
severe COVID-19 in the context of clinical trials (weak
recommendation, very low quality of evidence)
Rationale

Systemic glucocorticoids are highly effective anti-inflammatory
drugs, but their use in severe respiratory viral infections remains
controversial. Evidence has shown that systemic glucocorticoids
may have no benefit in severe cases of COVID-19, SARS and
MERS, and severe side effects such as femoral head necrosis
may occur after high dose administrations.

Evidence summary

A rapid review included 23 studies (one RCT, 22 cohort
studies) with 13,815 patients. There was no direct evidence
from children with COVID-19. In adults with COVID-19,
the use of systemic glucocorticoids did not reduce mortality
(RR =2.00, 95% CI: 0.69 to 5.75) or the duration of lung
inflammation (WMD =-1 day, 95% CI: -2.91 to 0.91). In
patients with SARS, glucocorticoids also did not reduce the
mortality (RR =1.52, 95% CI: 0.89 to 2.60), duration of
fever (WMD =0.82 days, 95% CI: -2.88 to 4.52) or duration
of lung inflammation absorption (WMD =0.95 days, 95%
CI: -7.57 to 9.48). The use of systemic glucocorticoid
therapy prolonged the duration of hospital stay in patients
with COVID-19 (WMD =2.43 days, 95% CI: 1.42 to 3.43),
SARS (WMD =6.83 days, 95% CI: 1.48 to 12.17) and
MERS (WMD =6.30 days, 95% CI: 2.36 to 10.24). Long-
term use of high-dose glucocorticoids increased the risk of
adverse reactions in patients with SARS such as coinfections

(RR =3.52, 95% CI: 2.33 to 5.32) (47).

Clinical question 7: should intravenous immunoglobulin
(IVIG) be used to treat children with severe COVID-19?

Recommendation 7: intravenous immunoglobulin
(IVIG) should not be used to treat children with severe
COVID-19 (strong recommendation, low quality of
evidence)

Rationale

IVIG is an alternative treatment for children with
agammaglobulinemia, and an effective treatment for
Kawasaki disease. Several Chinese guidelines recommend
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IVIG for severe COVID-19 patients (48-50). One-
third of patients with severe COVID-19 have received
IVIG in China (51). Unlike convalescent plasma from
patients with COVID-19, IVIG does not contain SARS-
CoV-2 neutralizing antibody (52). Evidence shows that
the use of IVIG to treat patients with severe SARS has no
significant benefits. Moreover, IVIG may increase the risk
of transfusion transmitted diseases and lead to vaccination
delay (53,54). In addition, the cost of IVIG is high.
Evidence summary

A rapid review included six studies (one RCT, four case
series and one case report) with 198 patients. There was
no direct evidence from children with COVID-19. The
survival of adult COVID-19 patients with acute respiratory
distress syndrome (ARDS) was not improved by using
IVIG (P=0.051). In adults with severe SARS, IVIG did
not reduced mortality (18.1% vs. 23.8%) or the risk of
nosocomial coinfections (65.2% wvs. 52.4%) compared with
the control group, and there was no significant difference in
the incidence of nosocomial infection between (50.0% vs.

38.5%) and ARDS (81.8% us. 75.0%) patients (55).

Clinical question 8: what is appropriate supportive care for
children with severe COVID-192

Recommendation 8: the following forms of supportive
care for children with severe COVID-19 are suggested:
ensuring sufficient number of adequate health

care staff (weak recommendation, low quality of
evidence); systematically monitoring and recording
vital signs (weak recommendation, low quality of
evidence); using supportive care for respiratory and
cardiovascular symptoms according to clinical needs
(weak recommendation, low quality of evidence); and
providing psychological interventions to children and
their families when needed (weak recommendation,
low quality of evidence)

Rationale

Supportive treatments are an important and effective part
of the management of children with respiratory diseases.
Most critically ill patients are treated in the intensive care
unit ICU), and adequate staffing is crucial. The monitoring
of vital signs is very important to enable timely intervention
in the case of respiratory failure. For critically ill patients,
reducing mortality is still the top priority. Therefore, in
patients who do not respond adequately to supplemental
oxygen therapy, respiratory support should be provided
promptly. It is also important to support the circulation and
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fluid balance. Due to the impact of these interventions and
the environment in which they are delivered, it is important
to provide appropriate learning activities (for example by
reading to the child) and psychological support. It is also
important to support parents, so healthcare-givers should
communicate regularly with them (56,57).

Evidence summary

An umbrella review included 18 systematic reviews and meta-
analyses with COVID-19, SARS, MERS and influenza. The
results showed that extracorporeal membrane oxygenation
(ECMO) reduced mortality in HIN1 (Influenza A virus
subtype HIN1) patients by 25-72% compared with the
control group, but there was no statistically significant
difference in the reduction of mortality in patients with
ARDS. Besides, the umbrella review showed that increased
registered nurse staffing was associated with lower mortality
in ICUs (OR =0.91, 95% CI: 0.86 to 0.96), in surgical
patients (OR =0.84, 95% CI: 0.80 to 0.89), and in medical
patients (OR =0.94, 95% CI: 0.94 to 0.95). Enhanced
monitoring of intermittent vital signs was associated with
modest reduction in the risk of death when compared with
usual care (OR =0.78, 95% CI: 0.61 to 0.99). In addition,
the umbrella review showed that the psychological impact
of quarantine is wide-ranging, substantial, and can be long
lasting. Officials should quarantine individuals for no longer
than required, provide a clear rationale for the quarantine and
information about protocols, and ensure sufficient supplies

are provided (58).

Clinical question 9: should mothers with COVID-19
continue to breastfeed their babies?

Recommendation 9: breastfeeding mothers infected
with SARS-CoV-2 should continue to breastfeed if
their own health permits (strong recommendation,

low quality of evidence). Mothers should take
appropriate precautions when they come into contact
with their babies (strong recommendation, low quality
of evidence). If the mother is quarantined without
rooming in, her baby may be fed using expressed milk
(strong recommendation, low quality of evidence)
Rationale

Breast milk is the best source of nutrition for infants,
and numerous studies have shown that breastfeeding has
multiple benefits. Breastfeeding is recommended by WHO
and other international authorities (59). Some guidelines
recommend mothers infected with SARS-CoV-2 to suspend
breastfeeding while others suggest continuing (60-65). The
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main transmission routes of SARS-CoV-2 are via droplets
and contact. Existing studies have shown that children with
COVID-19 tend to have asymptomatic or mild infections.
There is no evidence indicating that SARS-CoV-2 can be
transmitted via breast milk. We believe that the advantages
of breastfeeding outweigh the risks related to the possible
infection from the mother. Infected mothers need to take
appropriate precautions, such as handwashing before
handling their baby and wearing a face mask while in close
contact with their baby, to avoid transmission via other
routes while breastfeeding.

Evidence summary

A rapid review included six studies (five case reports,
one case series) with 58 breastfeeding mothers. The data
contained thirteen samples of breast milk from mothers
with COVID-19. The viral nucleic acid tests were negative.
There was no direct evidence indicating that SARS-
CoV-2 could be transmitted by breast milk. The review
also contained data from forty-two influenza infected
postpartum mothers taking precautions (hand hygiene and
wearing masks) before breastfeeding. During one-month of
follow-up, no neonates were infected with influenza (65).
A systematic review showed wearing masks and hand
hygiene (wearing masks: OR =0.32, 95% CI: 0.26 to 0.39
and frequent hand washing: OR =0.54, 95% CI: 0.44 to
0.67) can reduce the risk of respiratory virus transmission
via droplets and contact (66).

Clinical question 10: how should parents be advised to get
information on SARS-CoV-2 infection?

Recommendation 10: parents should obtain information
from the official websites of authorities such as the
WHO and national Centers of Disease Control and
Prevention (CDC), or from other sources endorsed by
these authorities, rather than from a general search of
the internet or social media (strong recommendation,
low quality of evidence)

Rationale

Outbreaks of COVID-19 and other emerging infectious
diseases may be associated with considerable fear in the
community, because of their evolving nature and inherent
uncertainties. Social media is filled with diverse and
conflicting information about the epidemic and health
education, but surveys have shown that the data posted by
government authorities are more reliable. Official websites
of the WHO and most national CDCs update information
on the epidemic and preventive measures promptly.
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Guardians need to educate their children on the importance
of evidence-based information on COVID-19 and help
them practice preventive measures and hygiene behaviors.
The latest public health information on these official
websites is an essential resource for planning activities such
as family travel or overseas studies.
Evidence summary
A rapid review included six anonymous network
sampling surveys after the outbreak of COVID-19 with
15,869 participants, and 18 surveys during SARS and MERS
epidemics with over 20,000 participants. There was no direct
evidence in health education for parents after COVID-19
outbreak. Many studies revealed that the public did not
know how to face emerging infectious diseases. Some
surveys showed that people had good knowledge attitude and
practice of COVID-19 prevention measures in China, but
it is necessary to continue strengthening the public health
education of the general population. One study showed that
fear and stigmatization of potential SARS patients emerged
early in the outbreak, as global media reported dramatic
stories from Asia in print media, television and the Internet.
One study revealed that emerging health hazards are over-
reported in mass media in comparison to more familiar
threats to public health. Two studies showed that health
information from nonprofit, government and academic
websites are more accurate than from privately owned
commercial and media websites. Five studies demonstrated
that religious travelers lacked knowledge of MERS during
the outbreak, and conducting health surveys and health
education are needed. Three studies from China showed that
after a health education intervention, the awareness of how
to prevent SARS or MERS was enhanced, and the health
behavior was improved (67).

The screening and management of children with high
risk of COVID-19 pathways are shown in Figure 1.

Discussion
Summary

This guideline covers COVID-19 in children less than 18
years old, and reflects the differences between children and
adults in terms of diagnosis, assessment, and management,
as well as the needs of children of different ages. For
evaluation and diagnosis of children with COVID-19, we
believe home observation is an important and appropriate
option since most children infected with SARS-CoV-2 are
often asymptomatic and present with milder symptoms
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than adults. CT scan should not be used routinely as an
imaging test for diagnosis. Regarding pharmacotherapy,
there is no direct clinical evidence for the effectiveness
of antiviral drugs, antimicrobial agents, corticosteroids
or IVIG in the treatment of children with COVID-19.
Considering the potential side effects, resource availability,
and patients’ preferences related to these interventions,
none of these drugs were recommended, except within the
context of a clinical trial. Breastfeeding mothers should
continue to breastfeed, if their condition permits, but with
appropriate protection. Children should first be screened
and their families referred for consultation by telemedicine
by telephone or Internet, which can promote the rational
use of medical resources and reduce the risk of nosocomial
infection. Parents and guardians should obtain reliable
health information regularly from official channels, and
communicate this to their children.

Dissemination and implementation

This guideline will be published in multiple languages
including English, Chinese, Japanese, Russian, German,
French, Italian, Vietnamese, Thai, Spanish, Arabic,
Portuguese, Polish, Czech, Romanian, Burmese, Hungarian,
Hebrew, Hindi, Turkish and Malay. The participants of
the guideline working group will promote the guideline
first in their own countries, covering a population of
3.65 billion. This guideline will be promoted through
WHO Collaborating Centre for Guideline Implementation
and Knowledge Translation and Guidelines International
Network. The guideline working group will share all the
relevant materials related to the guideline, as well as collect
feedback from end-users and update the guidelines in the
website of International Practice Guidelines Registry Platform
and National Clinical Research Center for Child Health and
Disorders. We will also develop an easily understandable
online patient and public version guideline or brochure
based on this guideline, so that children and their caregivers
can better understand the advice on the management of
COVID-19 in children. Considering the differences in health
policies and systems, resources, feasibility and equity across
the countries, we will assist countries and regions to adapt the
guidelines into their local context.

Strengths and limitations

Our guideline has several strengths. First, to our knowledge,
this guideline is the first international rapid advice guideline
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for management of children with COVID-19 based on
WHO guidance approach. Second, our recommendations
are supported by rapid reviews and our guideline is
based on a systematic review of existing guidelines on
COVID-19 (14). Third, the novel coronavirus emerged
first in China and most of the early articles on COVID-19
were published in Chinese medical journals. In addition
to English-language literature, we reviewed all relevant
studies including original clinical data published in Chinese
with the help of the National Clinical Research Center
for Children Health and Disorders (Chongqing Children
Hospital) and the National Clinical Research Center for
Infectious Diseases (Shenzhen Third People’s Hospital).

Our recommendations should be considered with
following limitations: First, the number of confirmed cases
in children is still quite small, hence robust evidence is not
available. The evidence is still evolving and things may
change. Second, most of the evidence is from adults with
COVID-19, or extrapolated from other diseases in adults.
The generalizability of results from adults to children
regarding the mental, physical and social implications of
strict quarantine may be questionable. However, many of
our recommendations suggest restricting interventions
to avoid overdiagnosis and treatment, and the quality of
evidence supporting the harmfulness of those interventions
is moderate or even high.

Research gaps

A report by the WHO, UNICEF (United Nations
International Children’s Emergency Fund) and The Lancet
has recently urged future research to focus on children,
particularly on the mental health of children during the period
of pandemic prevention and control (68,69). Based on the
recommendations and evidence of this guideline, we have
identified the following research gaps to guide future research:

% How contagious are children infected with SARS-
CoV-2 compared with adults (viral shedding, viral
load, serum antibody)?

% Under what condition should children who have had
contact with COVID-19 patients be tested for SARS-
CoV-2 PCR?

% What is the effectiveness and safety of antiviral drugs
for the treatment of children with COVID-19?

% What is the effectiveness and safety of systemic
glucocorticoids (low dose and short duration) for the
treatment of children with COVID-19?

% How does quarantine affect the psychological
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condition of children with COVID-19?

% Should public health officials close schools, and what
is the effect of school closure on the children and for
disease control?
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Supplementary

Basic definitions
Asymptomatic infection

Children who have been exposed to a confirmed or
suspected case of COVID-19, and are tested positive
for SARS-CoV-2 without manifestations of any clinical
symptoms and abnormal chest imaging findings (40,70).

Confirmed case

Suspected case with at least one of the following types of
pathogenic evidence (70):

(I) Positive result for SARS-CoV-2 by reverse
transcription-polymerase chain reaction (RT-PCR)
test for nucleic acid in respiratory or blood or stool
samples.

(II) Viral gene sequencing showing high homogeneity
to SARS-CoV-2 in respiratory or blood or stool
samples.

Contact

Contact is defined as a person who is involved in any of the
following (70):

() Staying in the same close environment of a
COVID-19 patient (including apartments, houses,
classroom, gatherings).

(II) Traveling together in close proximity (1 m) with a
COVID-19 patient in any kind of transport.

(III) Direct exposure to body fluids or specimens
including aerosols.

There are so far no separate criteria for contact

specifically for children.

Incubation period

Incubation period refers to the interval between exposure
to SARS-CoV-2 and the symptom onset. Incubation period
of COVID-19 is usually 1 to 14 days, and in most cases
between 3 and 7 days (71). The longest incubation period
observed was 24 days in one study (28).

Mild case

Children with a SARS-CoV-2 infection who present upper
respiratory tract infection (with fever, cough and/or fatigue),
without manifestation of pneumonia (40,72).

Route of transmission

The main route of the transmission of SARS-CoV-2 is
through respiratory droplets and contact (73). Transmission
may occur through aerosol when exposed to high
concentrations of aerosols in a relatively closed environment
for a long time (74) and fecal-oral route (75). Whether
transmission can occur through urinary tract, or from
mother to infant either in utero (76), perinatally or through
breast milk, has not been established yet.

Quarantine

If children are asked to quarantine, they should stay at
home and avoid going to a public area or attending social
gatherings for 14 days after the date of their suspected
epidemic contact or exposure to SARS-CoV-2. In addition,
their caregivers should report any symptoms of COVID-19
immediately to their health providers. Appropriate personal
protective equipment and hygiene practices should be used
when contact is needed (77,78).

Severe acute respivatory syndrome covonavirus 2 (SARS-
Col-2)

A novel coronavirus (CoV) is a new strain of coronavirus
that has not been previously identified in humans. The
virus that caused the outbreak of respiratory illness
first detected in Wuhan, China, is named Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) (79).
This is an enveloped RNA virus belonging to the genus
Betacoronavirus (80), with a diameter of 60-140 nm. The
genetic characteristics of SARS-CoV-2 are different from
those of the severe acute respiratory syndrome coronavirus
(SARS-CoV) and the Middle East respiratory syndrome
coronavirus (MERS-CoV) (80). The genome of SARS-
CoV-2 is suggested to be 88% identical with the genome
of two bat-derived SARS-like coronaviruses (bat-SL-
CoVZC45 and bat-SL-CoVZXC21) (80). The official
name given by the World Health Organization to the
disease caused by SARS-CoV-2 is coronavirus disease 2019
(COVID-19) (79).

Severe case

Children with COVID-19 who fulfill the criteria of severe
pneumonia (such as tachypnoea, dyspnea, respiratory
distress, hypoxemia, change of consciousness, or trouble



feeding) or critical illness (such as respiratory failure, septic 75. Xiao F, Tang M, Zheng X, et al. Evidence for
shock or other organ failure requiring intensive care) gastrointestinal infection of SARS-CoV-2.
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