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Abstract

Objective: This report summarizes the clinical features and 1‐month follow‐up
observations for pediatric patients who were hospitalized with coronavirus disease

2019 (COVID‐19) in Wuhan Women and Children's Hospital.

Methods: The 1‐month follow‐up data included clinical manifestations and results

from serum severe acute respiratory syndrome coronavirus 2 (SARS‐CoV‐2) IgG
and IgM tests, reverse‐transcription polymerase chain reaction (RT‐PCR) for

SARS‐CoV‐2, lung computed tomography (CT) scans, and laboratory tests.

Results: Between January 20 and March 15, 2020, 127 patients aged 0–15 years

were hospitalized for COVID‐19 treatment, including 3 severe cases and 124 mild

or moderate cases. The main therapies included inhalation of aerosolized interferon‐
α (122/127) and additional antiviral drugs (28/127). Among the 81 patients who had

pneumonia at admission, 35 with right lobe pneumonia had the longest hospital stay

(mean 14.5 ± 7 days); 17 with left lobe pneumonia had the highest creatine kinase

(154 ± 106 U/L) and creatine kinase myocardial band (CK‐MB, 43 ± 48 U/L) levels;

and 29 with bilateral pneumonia had the highest white blood cell counts

(8.3 ± 4 × 109/L). Among the 46 patients who were successfully followed up 1 month

after discharge, two notable findings were right lobe pneumonia in 22% (95%

confidence interval [CI]: 11%–37%) of patients and persistently elevated serum

creatine kinase and CK‐MB levels. The median duration of elevated CK‐MB was 45

days. The mean concentrations of serum SARS‐CoV‐2 IgG and IgM in 41 patients

were 8.0 ± 7.5 and 98 ± 40 ng/ml, respectively. At follow‐up, four patients retested

positive for SARS‐CoV‐2.
Conclusions: The involvement of different lung lobes in patients with COVID‐19
was associated with variations in the persistence of pneumonia and elevation of

CK‐MB levels and body temperature.
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1 | INTRODUCTION

In December 2019, the severe acute respiratory syndrome coronavirus 2

(SARS‐CoV‐2) was identified as the pathogen responsible for a series of

infections typical of pneumonia in the city of Wuhan in China.1 This

infectious disease soon became a global pandemic given the name cor-

onavirus disease 2019 (COVID‐19) by the World Health Organization

(WHO). By March 9, 2021, theWHO had reported 116 million cases and

2.6 million deaths due to COVID‐19 worldwide.2 A cohort study of

44,672 Chinese cases reported that 2.1% of patients were aged

<20 years.3 It is well established now that COVID‐19 can cause damage

to several vital organs, including the lungs, heart, liver, and kidney,4

generating a variety of complex clinical features.

Compared with the clinical features and treatment outcomes ob-

served in adult COVID‐19 patients, pediatric patients with COVID‐19
have presented with milder clinical manifestations.5 In the early stage of

the pandemic, pediatric patients were sometimes treated with aero-

solized interferon‐α and sometimes with lopinavir/ritonavir syrup, and

most recovered within 1 month of COVID‐19 diagnosis.5 However, a few

patients who were clinically cured later tested positive for SARS‐CoV‐2
again.6 These findings complicate the assessment of treatment outcomes

and highlight the importance of a comprehensive follow‐up. The patho-

genic mechanisms of SARS‐CoV‐2 infection are analogous to those for

the first SARS virus (SARS‐CoV‐1) because the viruses use the same

receptors for cell entry. Thus, it is expected that SARS‐CoV‐2 infection

may lead to long‐term adverse outcomes as seen in SARS patients.4 As

distinct immunological responses to SARS‐CoV‐2 infection may exist

in pediatric patients and result in damage to vital organs,7 a follow‐up of

pediatric patients is necessary.8 This study aimed to analyze outcomes in

pediatric patients hospitalized at WuhanWomen and Children's Hospital

based on a 1‐month follow‐up after discharge. The following character-

istics of pediatric COVID‐19 cases at the 1‐month follow‐up were

examined: (1) detection of SARS‐CoV‐2 by reverse‐transcription (RT)‐
polymerase chain reaction (PCR); (2) clinical features, including symptoms

and laboratory indices reflecting dysfunction of vital organs; and (3)

differential outcomes in patients with different presentations on com-

puted tomography (CT) scans.

2 | METHODS

2.1 | Study patients

This study was approved by the Ethics Committee of Wuhan Women

and Children's Hospital and followed the principles of the Declaration of

Helsinki. Written informed consent was acquired from the guardians of

the patients. The study analyzed the clinical features of 127 pediatric

patients aged 0–15 years who were hospitalized in Wuhan Women and

Children's Hospital. These patients had RT‐PCR‐confirmed COVID‐19
based on testing of nasopharyngeal swabs according to the diagnosis and

treatment guidelines released by the National Health and Health Com-

mission of the People's Republic of China.9 These patients received ex-

clusive diagnoses of other possible infections, including influenza A,

influenza B, parainfluenza, Chlamydophila pneumonia, and Mycoplasma

pneumonia. Follow‐up was performed after the patients were clinically

cured according to the following criteria9: fever‐free for 3 consecutive

days, improvement in pneumonia in terms of CT scans and upper re-

spiratory manifestations, and two 3‐day‐interval consecutive negative

RT‐PCR results for SARS‐CoV‐2.

2.2 | RT‐PCR assay for SARS‐CoV‐2 detection

The sample collection, RT‐PCR conditions, and results interpretation

were conducted as previously described.10 Two sets of primers were

used for the two target genes, that is, open reading frame1ab (ORF1ab)

and nucleocapsid protein(N), according to the protocol released by the

National Institute for Viral Disease Control and Prevention (China)

(http://ivdc.chinacdc.cn/kyjz/202001/t20200121_211337.html).

2.3 | Chest CT scanning

Patients had nonenhanced chest CT examinations for pneumonia using a

Siemens SOMATOM Definition AS128 instrument (Siemens Healthi-

neers). CT features considered abnormal included cavitation, lymphade-

nopathy, pleural effusion consolidation, lesion, and infiltration suggestive

of infection, as well as increased lung markings. CT scanning results were

classified as no evidence of abnormality, increased lung markings, left and

right lobe pneumonia, or bilateral pneumonia.

2.4 | Clinical classification and treatment

On admission, all cases were classified as mild, moderate, severe, or

critically ill cases according to the guidelines for scoring pediatric

patients with COVID‐19.11 Briefly, in addition to a positive RT‐PCR
test for SARS‐CoV‐2 for all cases, mild cases presented with or

without upper respiratory symptoms and no abnormal radiographic

presentation; moderate cases had additional mild pneumonia; severe

and critical cases presented with manifestations suggesting injury to

vital organs and rapid disease progression.5 The treatment included

control of high fever, antiviral therapy, oxygen therapy as needed for

hypoxia, and antibiotic therapy if a bacterial infection was suspected.

The antiviral therapy involved inhalation of aerosolized interferon‐α
two times per day as well as anti‐influenza drugs such as Abidor and

Oseltamivir, as required.

2.5 | Collection of clinical data on admission

The data of patients at admission and after 1‐month follow‐up were

retrospectively collected from electronic medical records and included

demographic data, exposure history, underlying comorbidities, symptoms,

laboratory examination results, CT scans, and therapy details. The la-

boratory examinations included immunological tests (C‐reactive protein)
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as well as the measurement of biomarkers for liver function (alanine

aminotransferase, aspartate transferase), myocardial function (creatine

kinase myocardial band isoenzyme [CK‐MB], creatine kinase, lactate

dehydrogenase, and lactate dehydrogenase isoenzyme‐1), and renal

function (creatinine and blood urea nitrogen).

2.6 | Follow‐up examination

At approximately 1 month after discharge, the following patient

data were obtained: continued clinical manifestations, results

from serum SARS‐CoV‐2 IgG and IgM measurements, results

from RT‐PCR detection of SARS‐CoV‐2, CT scans of the lungs,

and results of laboratory tests (Tables 1–3). The SARS‐CoV‐2 IgG

and IgM concentrations were measured using the iFlash SARS‐
CoV‐2 IgG and IgM set (iFlash 3000 Chemiluminescence Im-

munoassay Analyzer, Shenzhen YHLO Biotech Co., Ltd.) and are

reported in units of ng/ml.

2.7 | Data analysis and statistical methods

Data for continuous variables were described as mean and standard

deviation (SD) and were compared between groups by independent

group two‐tailed t tests when values were normally distributed;

otherwise, the Mann–Whitney U test was used. Data for categorical

variables were described as number and percentage (%) and were

compared between groups by Fisher's exact test. A two‐sided α less

than .05 was considered statistically significant. We defined elevated

CK‐MB as the initial event and normal CK‐MB as the corresponding

failure event. We compared the median duration of CK‐MB elevation

by Kaplan–Meier survival analysis to assess the treatment effect in

different groups of patients. All data analyses were conducted using

the R package (version 3.6).

TABLE 1 Demographic and clinical characteristics at admission
for all included pediatric patients and pediatric patients who
completed the 1‐month follow‐up examination

Features All patients Follow‐up patients p value

No. of patients 127 46 –

Age, years 5.1 ± 4.4 5.1 ± 4.3 >.99

Age, range (years) 2 days–15 years 20 days–14 years –

<1 35 (28, 20–36) 13 (28, 16–44) >.99

1–5 35 (28, 20–36) 13 (28, 16–44) >.99

5.1–14 57 (45, 36–54) 20 (44, 29–59) >.99

Female 63 (50, 41–59) 15 (33, 20–48) .06

Family members

with COVID‐19
117 (92, 86–96) 43 (94, 81–98) >.99

Chronic medical

illness

9 (7, 4–13) 3 (7, 2–19) >.99

Clinical

classification

Mild and

asymptomatic

46 (36, 28–45) 14 (30, 18–46) .6

Moderate 78 (61, 52–70) 32 (70, 54–82) .4

Severe and

critical

3 (2, 1–7) 0 –

Interferon‐α 122 (96, 91–99) 46 (100, 100–100) .3

More than one

antiviral drug

28 (22, 15–30) 12 (26, 15–41) .7

Antibiotics 40 (32, 24–40) 18 (39, 25–55) .4

Hospital stay, days

(range)

12.8 ± 6.0 [8, 39] 13.2 ± 4.9 [8, 30] .69

Note: Data are presented as n (percentage [%] and 95% confidence

interval [CI]) or mean ± SD, unless otherwise indicated.

Abbreviation: COVID‐19, coronavirus disease 2019.

TABLE 2 Comparison of lung CT scan
results for all patients at admission and
the patients who completed the follow‐up
examination

Features

All patients

(%, 95% CI)

Follow‐up patients

(%, 95% CI) p value

No. of patients 127 46 –

Pneumonia 81 (64, 55–72) 10 (22, 11–37) <.0001

Increased lung markings 35 (28, 20–36) 12 (26, 15–41) >.99

Left lobe pneumonia 17 (13, 8–21) 0 <.001a

Right lobe pneumonia 35 (28, 20–36) 10 (22, 11–37) <.001a

Bilateral pneumonia 29 (23, 16–31) 0 <.0001

No evidence of abnormality 7 (6, 2–11) 24 (52, 37–67) <.0001

No CT scan 4 (3, 1–8) 0 –

Abbreviations: CI, confidence interval; CT, computed tomography.
aThe numbers of patients with left or right lobe pneumonia at admission are represented by the sum

(46 or 64) of the number (17 or 35) of patients with left or right lobe pneumonia and the number (29)

of patients with bilateral pneumonia, as left lobe pneumonia at follow‐up may have been derived from

the bilateral pneumonia on admission.
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3 | RESULTS

A total of 127 pediatric patients, aged 0–15 years (mean age,

5.1 ± 4.4 years; 63 females), who were hospitalized for COVID‐19
treatment between January 20 and March 15, 2020, were in-

cluded in this study (Table 1). There were 124 mild or moderate

cases and 3 severe cases, including one that resulted in death,

one that required continued treatment in the pediatric intensive

care unit (PICU) at the time of follow‐up, and one that was cured.

A total of 125 patients were clinically cured and discharged with

an average hospital stay of 12.8 days (SD, 6.0 days).9 For most

patients (117/127, 92%, 95% confidence interval [CI]: 86%–96%),

the transmission mode was a family cluster. The applied thera-

pies included inhalation of aerosolized interferon‐α (122/127,

96%, 95% CI: 91%–99%), antiviral drugs (28/127, 22.0%, 95% CI:

15%–30%, including Arbidol [n = 12], Ribavirin [n = 7], Oseltami-

vir [n = 5], and Ganciclovir [n = 4]), and antibiotics (40, 32%, 95%

CI: 24%–40%).

Among the 123 patients who underwent CT scanning at ad-

mission, 81 patients were found to have pneumonia, including 17

(13%, 95% CI: 8%–21%) with left lobe pneumonia, 35 (28%, 95%

CI: 20%–36%) with right lobe pneumonia, and 29 (23%, 95% CI:

16%–31%) with bilateral pneumonia. Among the 42 patients

without pneumonia, 35 (28%, 95% CI: 20%–36%) had increased

lung markings and 7 showed no evidence of abnormality on lung

CT scans (Table 2). The 81 patients with pneumonia exhibited a

significantly higher body temperature than those with increased

lung markings or no evidence of abnormality in the lungs

(Figure 1). The 35 patients with right lobe pneumonia had the

longest mean hospital stay (14.5 ± 7 days). The 17 patients with

left lobe pneumonia had the highest mean creatine kinase level

(154 ± 106 U/L) and mean CK‐MB level (43 ± 48 U/L). Patients

with bilateral pneumonia showed the highest white blood cell

counts (8.3 ± 4 × 109/L). The prevalence of pneumonia decreased

from 64% (81/127, 95% CI: 55%–72%) at admission to 22% (10/

46, 95% CI: 11%–37%) at follow‐up (p < .001; Table 2), and only

right lobe pneumonia was present at the follow‐up.
Of the 125 discharged patients, 46 patients were success-

fully followed for collection of symptom details and laboratory

results after an average time of 26 ± 9.1 days since discharge.

Mean patient age, sex, applied therapy, and hospital stay were

comparable between the patients who completed the follow‐up
and the total hospitalized group (Table 1). Notably, the CK‐MB,

creatine kinase, lactate dehydrogenase, and lactate dehy-

drogenase isoenzyme‐1 levels were not significantly reduced to

normal reference ranges at the 1‐month follow‐up, in contrast to

most clinical features for which the prevalence of abnormalities

had significantly declined (Table 3). Moreover, the prevalence

(34/46, 74%, 95% CI: 59%–85%) of CK‐MB elevation at the

follow‐up was significantly greater than that at admission (23/46,

50%, 95% CI: 36%–64%, p = .03; Table 3). The CK‐MB level in-

creased after discharge in most patients in the follow‐up group

(Figure 2). Abnormalities among other laboratory indices

TABLE 3 Comparison of clinical features at admission versus
follow‐up for 46 pediatric COVID‐19 patients who completed the
postdischarge follow‐up

Features

Admission

(n = 46)

Follow‐up
(n = 46) p value

Symptoms

Asymptomatic 10 (22, 11–37) 36 (78, 63–89) <.0001

Dry cough 21 (46, 31–61) 1 (2, 1–12) <.0001

Dyspnea or tachypnea 1 (2, 1–12) 0 NA

Pharyngeal congestion 5 (11, 4–24) 1(2, 1–12) .2

Vomiting or diarrhea 3 (7, 2–19) 0 NA

Body temperature (℃) 37.6 ± 1.0 36.8 ± 1.0 .0002

Fever (>37℃) 18 (39, 25–55) 1 (2, 1–12) <.0001

Laboratory tests (reference

values)

WBC count (4–10×109/L) 7.3 ± 2.0 6.9 ± 1.8 .316

>10×109/L (n) 6 (13, 5–27) 0 NA

<4×109/L (n) 0 0 NA

C‐reactive protein (<8mg/L) 5.2 ± 1.5 3.2 ± 1.2 .01

Increased (n) 2 (4, 1–16) 0 NA

Creatine kinase (20–250U/L) 123 ± 73 153 ± 88 .078

Increased (n) 3 (7, 2–19) 6 (13, 5–27) 0.5

Creatine kinase MB

( < 25 U/L)

31 ± 21 32 ± 12 .780

Increased (n) 23 (50, 36–64) 34 (74, 59–85) .03

Lactate dehydrogenase‐L
(120–300U/L)

266 ± 88 245 ± 55 .173

Increased (n) 9 (20, 10–34) 7 (15, 7–29) .8

Lactate dehydrogenase‐1
(15–65 U/L)

58 ± 18 59 ± 13 .761

Increased (n) 16 (35, 22–50) 17 (37, 23–52) >.99

Alanine aminotransferase

(<50 U/L)

23 ± 21 21 ± 12 .576

Increased (n) 6 (13, 5–27) 0 .03

Aspartate transferase

(<50 U/L)

37 ± 21 32 ± 12 .164

Increased (n) 6 (13, 5–27) 4 (9, 3–22) .7

Creatinine (27–88 µmol/L) 33 ± 11 30 ± 11 .194

Increased (n) 0 0 NA

Blood urea nitrogen

(3–7mmol/L)

4.0 ± 1.4 4.1 ± 1.1 .704

Increased (n) 0 0 NA

SARS‐CoV‐2‐IgM (ng/ml) 8.0 ± 7.5 NA

SARS‐CoV‐2‐IgG (ng/ml) 98 ± 40 NA

Note: Data are presented as n (percentage [%] and 95% confidence

interval [CI]) or mean ± SD, unless otherwise indicated.

Abbreviations: IgM, immunoglobulin M; SARS‐CoV‐2, severe acute

respiratory syndrome coronavirus 2; WBC, white blood cell.
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reflecting immune responses and liver and renal damage showed

a low prevalence both at admission and at follow‐up, including
elevation of alanine aminotransferase (n = 6 at admission), as-

partate transferase (n = 6 at admission), creatinine (n = 0), blood

urea nitrogen (n = 0), C‐response protein (n = 2 at admission), and

white blood cells (above 10 × 109/L, n = 6 at admission) (Table 3).

As elevated CK‐MB was the most prevalent and persistent

clinical feature among the 46 patients in the follow‐up group, we

considered elevated CK‐MB as the initial event and normal CK‐MB

as the failure event in performing survival analysis to demonstrate

the temporal trend (Figure 3). The median duration of elevated

CK‐MB was 45 days, meaning 50% of patients still had an elevated

CK‐MB level at 45 days after admission. Elevated CK‐MB levels

persisted long after discharge, as the mean hospital stay was 13.2

days. Although 0–1‐year‐old patients may have a higher reference

range for CK‐MB than >1‐year‐old patients, a longitudinal compar-

ison between admission and follow‐up showed slightly elevated

creatine kinase and CK‐MB levels at the follow‐up time in most pa-

tients (Figure 2). At the follow‐up examination, four patients again

tested positive for SARS‐CoV‐2.

F IGURE 1 Comparisons of body temperature, length of hospital stay, white blood cell count, creatine kinase, and creatine kinase‐MB among
patients with different CT presentations. CT, computed tomography; MB, myocardial band [Color figure can be viewed at wileyonlinelibrary.com]
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4 | DISCUSSION

This study summarizes the clinical features and 1‐month follow‐up
observations for 127 pediatric patients who were hospitalized for

COVID‐19. Among these patients, 125 were clinically cured and

discharged. The other two patients included one critically ill patient

who died and one critically ill patient who continued to receive

treatment in the PICU at the end of the study. Lung CT images

collected 1 month after discharge showed that right lobe pneumonia

persisted in 22% of patients, whereas left lobe pneumonia had re-

solved. We observed persistently elevated creatine kinase and

CK‐MB levels in the 46 patients who completed the follow‐up.
Because COVID‐19 is still an emerging infectious disease, follow‐up

information for pediatric patients is scarce. Based on the criteria for

cured COVID‐19 in China,9 the length of hospitalization reflects the time

required to achieve a negative SARS‐CoV‐2 RT‐PCR test, the improve-

ment of pneumonia and upper respiratory symptoms, and the end of

fever. Therefore, the length of hospital stay is often used as an index to

assess treatment effects. For the pediatric patients included in this study,

the length of hospital stay varied from 8 to 39 days, indicating the varied

severity of COVID‐19 among these patients. The current 127 patients

were treated with aerosolized interferon‐α (122/127, 96%) and antiviral

drugs (28/127, 22.0%) according to the early version guidelines (the in-

terim first to 7th edition) related to COVID‐19. The current guideline

(the interim 8th edition) suggested antiviral drugs only for severe and

critically ill patients or rapidly progressing cases.12

Although RT‐PCR has been used as the main method for COVID‐19
diagnosis, the radiological examination was used as a diagnostic tool for

screening and early diagnosis of COVID‐19 pneumonia during the early

stage of the COVID‐19 pandemic according to the early version guide-

lines (the interim first to 7th edition). Nonetheless, previous studies re-

ported inconsistent diagnostic values of CT on COVID‐19. One study

reported 98% sensitivity of chest CT scan during COVID‐19 onset and

diagnosis,13 while another study reported CT had limited sensitivity

especially in the first 2 days after onset of symptoms, as 56% of patients

had normal findings and chest CT therefore cannot be used to rule out

infection from SARS‐CoV‐2.14 These previous findings indicated com-

prehensive consideration of an examination tool was essential owing to

the complex presentations of COVID‐19. In the current Chinese guide-

line (the interim 8th edition), CT scan is not recommended for mild and

moderate patients, while the radiological examination is included as an

assessment criterion of clinical severity types and hospitalization

F IGURE 2 Creatine kinase‐MB levels at admission and follow‐up (n = 46). Letters “f” and “m” represent female and male, respectively.
The age unit is year, unless otherwise indicated. MB, myocardial band [Color figure can be viewed at wileyonlinelibrary.com]
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discharge.12 However, this study and literature suggested radiological

evidence of pneumonia plays a role in the assessment of organ damage

resulting from COVID‐19.15 Notably, the 81 patients with pneumonia in

this study had a significantly higher body temperature than patients

without pneumonia (p< .05). We also observed distinct outcomes ac-

cording to the different lobes where pneumonia occurred (Figure 1).

Patients with right lobe pneumonia had the longest hospital stay, and

right lobe pneumonia was present in all patients with persistent pneu-

monia at follow‐up, suggesting that right lobe pneumonia predicted a

worse outcome compared with nonright lobe pneumonia (p= .003). Pa-

tients with bilateral pneumonia often had a higher white blood cell count

than those with pneumonia in a single lobe. Notably, 17 patients with left

lobe pneumonia had much higher creatine kinase and CK‐MB levels than

patients with nonleft lobe pneumonia. The present findings support the

point of view that chest CT manifestations in children with COVID‐19
are potentially a useful marker for early identification and severity

assessment.16

Among the 46 patients who were successfully followed up 1 month

after discharge, the prevalence of two common symptoms, dry cough and

fever, decreased to 2% (Table 3). From the follow‐up laboratory tests,

notable findings included elevation of creatine kinase, CK‐MB, lactate

dehydrogenase, and lactate dehydrogenase isoenzyme‐1 levels above

normal ranges in most patients (Figure 2). This phenomenon was dif-

ferent from other clinical features, which no longer showed abnormality

at the 1‐month follow‐up (Table 3).

Survival analysis demonstrated that 50% of the patients had

elevated CK‐MB levels for 45 days from the time of COVID‐19 di-

agnosis (Figure 3). Elevated creatine kinase is often seen when the

F IGURE 3 Survival analysis of the duration of creatine kinase‐MB elevation among patient groups stratified by age, sex, use of additional
antiviral drugs, and use of antibiotics. MB, myocardial band [Color figure can be viewed at wileyonlinelibrary.com]
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heart muscle is damaged and thus defined as a cardiac biomarker in

predicting the severity of patients with COVID‐19.17,18 Persistently

elevated creatine kinase and CK‐MB levels suggest prolonged car-

diac damage, which has been reported previously in some COVID‐19
patients.19,20 Notably, in children with COVID‐19, cardiac involve-

ment has been linked to an abnormal inflammatory response.21 Our

findings of persistently elevated CK‐MB levels are consistent with

the previous hypothesis that the heart is a primary target of injury in

the multisystem inflammatory syndrome in children.22 The duration

of elevated CK‐MB for up to 45 days is very close to the 1‐month

time course of multisystem inflammatory syndrome.23 Although

mere elevation of CK‐MB does not meet the criteria for the diagnosis

of the multisystem inflammatory syndrome, this factor still provides

evidence for the common occurrence of cardiac injury, possibly due

to an uncontrolled immune response even in mild cases. Viral myo-

carditis or elevated CK‐MB is often observed in various viral infec-

tions; examples include transient cardiac injury during H7N9

infection,24 elevated CK‐MB in rotavirus infection,25 and viral myo-

carditis as a complication of acute upper respiratory tract infection.26

We speculate a similar situation may exist in COVID‐19, although
more evidence is required to draw a sound conclusion.

Other laboratory indices reflecting the immune response and liver

and renal damage, including C‐reactive protein, alanine aminotransferase,

aspartate transferase, creatinine, and blood urea nitrogen, showed a low

prevalence of abnormality both at admission and at the 1‐month

follow‐up (Table 3). Serum IgG and IgM against SARS‐CoV‐2 were de-

tected in 41 patients at the 1‐month follow‐up. Notably, four pediatric

patients with high levels of IgG and IgM tested positive for SARS‐CoV‐2
again at the 1‐month follow‐up.

This study has several limitations. First, this study was an early

follow‐up observational study. Longer follow‐up is needed to observe the

resolution or outcome of several clinical features, such as abnormal CT

imaging and CK‐MB levels. Second, only a proportion of patients were

successfully followed up. Third, although the retrospective study ob-

served persistently elevated creatine kinase in pediatric patients, we

performed an echocardiogram only for three severe cases and observed

abnormal presentations. For mild and moderate patients, no echo-

cardiogram was performed, as COVID‐19 was considered primarily a

respiratory disease during the early stage of the pandemic. Because

COVID‐19 continues to spread rapidly in many countries around the

world and is an urgent public health challenge, we believed an early

follow‐up report on pediatric patients would be valuable.

To summarize, we described the on‐admission and follow‐up
clinical features of a cohort of hospitalized pediatric patients with

COVID‐19. Lung CT scans showed persistence of right lobe pneu-

monia at the 1‐month follow‐up. Most laboratory results reflecting

the immune response or liver or renal damage showed a low pre-

valence of abnormality both at admission and at the 1‐month follow‐
up. However, half of the pediatric patients who completed the

follow‐up had persistently elevated CK‐MB levels at 1 month after

discharge. The clinical implications of continued CK‐MB elevation

long after discharge require further investigation.
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