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ARTICLE INFO ABSTRACT

Article history: Information on SARS-CoV-2 asymptomatic infection and infectivity in children is limited. In this study,
Received 12 April 2020 we aimed to report the epidemiological and clinical characteristics of a familial cluster infection including
Received in revised form 18 May 2020 children with SARS-CoV-2. On February 1, 2020, two children (case 1 and case 2), an 8-year-old girl and a
Accepted 20 May 2020

9-year-old boy, were admitted to the isolation ward in Xiangyang Central Hospital, Hubei province, China,
with the diagnosis of COVID-19. Before admission, they had been staying at home with their father and

Keywords: never contacted with any confirmed patients except their mother (case 3) who returned from Wuhan on

COVID-19 . S . _
SARS-CoV-2 January 22.Both case 1 and case 2 got mild symptoms. Case 3 didn’t develop any symptoms until February
Children 6, 2020, with an asymptomatic period of 15 days. She was transferred to ICU and administered multiple
Asymptomatic infections treatment according to the disease progression and chest CT manifestations. Her nucleic acid test turned
Transmission positive until Feb 21, 2020, 15 days after symptoms onset, 30 days after her return from Wuhan. Our
data showed that patients with SARS-CoV-2 may have the ability to transmit during their asymptomatic

period even with the negative of viral nucleic acid in pharyngeal swabs.

© 2020 The Author(s). Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for
Health Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
Introduction familial cluster consisting of two children infected by their asymp-

tomatic and viral nucleic acid negative mother.

The transmission of SARS-CoV-2 through asymptomatic carriers
via person-to-person contact was observed in many reports,while
all those asymptomatic carriers were confirmed with positive .
SARS-COV-2 nucleic acid [1,2]. Available reports to date show that ~ Case presentation
COVID-19 seems to be uncommon in children [3,4], and pediatric
cases are mainly family cluster cases that have epidemiological
links to adult patients [5]. In this study, we report a SARS-COV-2

Case 1

The first patient, an 8 years girl, got a fever of 38.6 °C with a mild
cough on January 30, 2020. She had not been to Wuhan recently or
in close contact with anyone suffering from fever or cough, and
she lived with her brother and father who had not been to Wuhan

* Corresponding authors. neither, but her mother (case 3) returned from Wuhan on January

E-mail addresses: chenming830427@yahoo.com (M. Chen), 22, 2020. Her chest CT showed subpleural ground-glass opacities
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(R. Pan), swhuang718@126.com (S. Huang), m13797631535@163.com (J. Li), (GGO) in the left lower lobe and nucleic acid of SARS-CoV-2 on the
zhao wh2004@hotmail.com (D. Zhao). next day was positive, so she was immediately admitted in isolation
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Fig. 1. Timeline of COVID-19 cases within a familial cluster in Xiangyang, Hubei Province, China. The mother returned to Xiangyang from Wuhan on Jun.22 and then lived
with her family. In the following month, the younger sister, brother, and mother developed COVID-19.The course of symptoms and hospitalization are shown in different
colors. RT-PCR, real-time reverse transcription PCR; ICU, intensive care unit. The white box is father, 1), @) are cases.

After admission, laboratory investigations showed a white blood
cell (WBC) count of 3.36 x 10°/L and an absolute lymphocyte count
value of 1.78 x 10%/L. Her symptoms disappeared one day after
admission although the nucleic acid tests turned negative 22 days
later. The course of disease is shown in Fig. 1.

Case 2

A 9 years boy, elderly brother of casel, got a fever of 38.6°C
accompanied with mild headache on January 31, 2020. His chest
CT images showed a small piece of GGO accompanied by consoli-
dation in the right lower lobe and nucleic acid was also positive.
After admission, his laboratory results showed a WBC count of
2.32 x 10°/L without lymphopenia. His symptoms lasted for two
days, however the nucleic acid tests turned negative 17 days later.

Case 3

The initial patient, a 34-year-old women, mother of case 1 and 2,
had spent a couple of days in Wuhan and returned to Xiangyang on
January 22, 2020. Although having no symptoms, she performed
a routine examination on January 30, 2020. Her chest CT image
showed GGO in the right lower lobe, while the nucleic acid test
was negative. So, she was diagnosed with suspected case accord-
ing to the diagnostic criteria at that time [6], and was in quarantine
until she developed a cough and expectoration on February 6, 2020,
15 days after returning from Wuhan. On February 9, 2020, she
developed a fever, which lasted for 10 days. On February 11, 2020,
she developed shortness of breath. On February 17, 2020, she was
transferred to intensive care unit (ICU) since dyspnea onset with
CT imaging demonstrated a large consolidation with GGO in the
right lower lobe (Fig. 2). On February 27, after 11 days in ICU, her
conditions improved significantly. She was discharged on March 3,
2020.

On February 8, her laboratory results showed a normal WBC
count of 6.87 x 10°/L and lymphocyte count of 1.12 x 109/L. On
February 18, the next day she was transferred to ICU, the WBC count
was 6.70 x 10°/L and lymphopenia 0.99 x 10%/L. And on February
19, the results showed a WBC count of 9.37 x 10%/L and lympho-
cytes was 0.55 x 10%/L. The viral nucleic acid in pharyngeal swabs

kept negative even when her condition progressed,while it turned
positive on February 21, 2020, 16 days later after symptoms onset,
and turned negative 6 days later.

Discussion

Currently, SARS-COV-2 is increasingly being reported to be
transmitted by droplets from asymptomatic or oligo-symptomatic
patients during incubation period [1,7-9]. In our study, case 3
showed a more than 14 days incubation period or asymptomatic
period. And the nucleic acid of SARS-CoV-2 kept negative even
when the symptoms got exacerbated, and turned positive on the
16th day since symptoms onset.

The first and most likely scenario of transmission is that she was
infected during her stay in Wuhan, and then transmitted the virus
to her two children during her asymptomatic and nucleic acid neg-
ative period. And the scenario shows that asymptomatic patients
have the ability to transmit the virus even with the negative
SARS-CoV-2 nucleic acid of pharyngeal swabs. Indeed, according to
existing reports, false-negative results may be particularly common
in real-time polymerase chain reaction (RT-PCR) tests for SARS-
CoV-2, probably due to insufficient viral specimens and thermal
inactivation procedures before testing [10]. Another explanation
for the low viral load of the upper respiratory tract is that the virus
tends to target the lower respiratory tract, where there are high
level-expressed ACE2 on type II alveolar cells which can mediate
SARS-CoV-2 entry to the host [11].

Adults represent the population with the highest infection rate,
however, children can also be easily infected by SARS-CoV-2 once in
closely contact [12]. One possible reason for lower morbidity may
be the fewer outdoor activities which making them less likely to
contract the virus. In our study, except for two children, the father
who was likewise a close contact was not infected, indicating that
children may be especially susceptible to COVID-19.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.



M. Chen et al. / Journal of Infection and Public Health 13 (2020) 883-886 885

Jun.22 Return from
WuHan

Negetive for
SARS-CoV-2

Feb.6 Cough

Fever

Feb.11

Dyspnea

Positive for
SARS-CoV-2

Feb.28 Negetive for
SARS-CoV-2
& Symptoms
disappeared

Mar.4 Discharged

Fig. 2. Dynamic changes of case 3 lung CT imaging. Two different scanning layers are displayed at each time point. (A) 8 days after returning from Wuhan: only a small
pure GGO (black arrow) in the right lower lobe. (B) 18 days after returning from Wuhan and 3 days after the onset of initial symptoms: more severe lesions with GGO in the
dorsal segment of right lower lobe (black arrow). (C) 11 days after the onset of initial symptoms: the predominant pattern of abnormality was consolidation (white arrow),
accompanied by a small GGO (black arrow) in the right lower lobes. (D-E) 16 to 20 days after the onset of initial symptoms: the extent of the lesions was reduced with
consolidation (white arrow), linear opacities (thick black arrow) and GGO (thin black arrow) in the right lower lobe. (F) 2 days after the clinical symptoms disappeared, only
residual pure GGO (black arrow).
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