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COVID-19 Transmission Within a
Family Cluster in Yancheng, China
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We report the clinical features of novel coronavirus disease 2019 (COVID-19) caused
by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection in a
family setting of 13 people with person-to-person transmission in Yancheng, Jiangsu
Province, China.
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INTRODUCTION

Since the first case of a novel coronavirus disease 2019 (COVID-19) was detected in early December
2019, it has spread rapidly all over the world (1). As of June 17, 2020, more than 8 million of
confirmed cases with 440,000 deaths have been reported globally (2). Several family clusters of
infected individuals have been reported, which presents a serious threat to public health (3-6). In
previously reported family clusters, most infected individuals have exhibited clinical symptoms,
abnormal lymphocyte counts, and chest computed tomography (CT) images and were positive
for the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) on quantitative RT-PCR
(qRT-PCR) assays. However, some patients were found to have lung abnormalities on chest CT
images and positive QRT-PCR results without any clinical symptoms. Here, we report the clinical
characteristics of COVID-19 in a family setting of 13 people with person-to-person transmission in
Yancheng, Jiangsu Province, China.

METHODS

Data were collected from Yancheng Third People’s Hospital of Jiangsu Province, China. A total
of 13 patients from a family cluster were tested SARS-CoV-2 positive after seven of the family
members had been to Wuhan. Patients were hospitalized from January 26, 2020 to February 28,
2020. Throat swab samples were collected, and SARS-CoV-2 was detected using qRT-PCR assay.
CT and hematological examinations were performed. Patients were carefully monitored and treated
during hospital isolation. This study was approved by the ethics committee of Yancheng Third
People’s Hospital of Jiangsu Province, and written informed consent was obtained. This study
followed the reporting guideline for case series.

RESULTS

As shown in Figurel, on January 20, 2020, seven family members without any symptoms
went back to Yancheng from Wuhan via two cars after participating in activities celebrating
the Chinese Spring Festival. In Yancheng, two people from this family were infected after
touching one or more out of the seven people at home on January 20 and January 23,
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Seven people arrived Yancheng from Wuhan by two cars on Jan 20,2020«
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FIGURE 1 | Timeline of SARS-CoV-2 infection in a familial cluster.

respectively. Another four family members were subsequently
infected following a family wedding together with the above nine
people on January 27. Afterwards, all the 13 family members
were tested positive for SARS-CoV-2 infection. Of these 13
patients, six cases had fever, two cases had cough, and one had
fatigue and dizziness as the first manifestations; however, case
did not present with any symptoms (Table 1). Nine patients
developed symptoms after an average of 9 days of exposure, and
those four asymptomatic patients tested as qRT-PCR positive
after exposure for an average of 15.5 days. CT scans of 10
patients when admitted showed mild or moderate pulmonary
fibrosis, but no abnormalities were observed in three patients
by chest CT images. During the hospital isolation ward stay,
all patients were carefully monitored. Besides supportive oxygen
therapy, all the adult patients were treated with intramuscular
thymalfasin (1.6 mg per day to twice per week according to
patients’ response), oral hydroxychloroquine (0.4 mg per day for
7 days), alpha interferon (nebulized inhalation, 500 iu twice per
day for 10 days), and oral lopinavir/ritonavir (500 mg twice per
day for 6-16 days). All patients were also received traditional
Chinese medicine including oral Lianhua Qingwen Granules
(1.4 g three times/day for 6-13 days), oral Shufeng Jiedu Capsules
(2 g three times/day for 6-13 days), and oral Arbidol (0.2 g three
time/day for 6-13 days). No obvious adverse effects of these

agents were observed; an exception was an 88-year-old with mild
dizziness and unstable walking after taking hydroxychloroquine.
All these 13 patients in the family recovered well with symptom-
free and pulmonary fibrosis was absorbed by chest CT and qRT-
PCR re-evaluations until discharge after around 2 months of
hospitalization. Representative changes of chest CT images in
Patient 3 were presented in Figure 2 during this time course.

DISCUSSION

We reported a cluster of 13 family members of infected
with SARS-CoV-2. The uniqueness of this cluster is that only
four people were infected during the wedding with so many
people attending the wedding. Therefore, it has been assumed
that infection of this virus is correlated with the strength of
individual immunity (7, 8). Furthermore, although all individuals
were tested positive for SARS-CoV-2 infection on qRT-PCR
in this family cluster, four patients did not show any clinical
symptoms and diagnosis may have been delayed owing to
atypical presentations. Asymptomatic patients might be unaware
of their disease and therefore not isolate themselves or seek
further treatment, or they might be overlooked by health-care
professionals and thus unknowingly transmit the virus to others
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TABLE 1 | Clinical characteristics of 13 COVID-19 infected patients.

Serial number Gender Age Comorbidity Epidemiological history Clinical manifestations
Patient 1 Male 30 None Arrived Yancheng from Wuhan by A car on Jan Dizziness, fatigue, fever
20, 2020
Patient 2 Male 53 None Arrived Yancheng from Wuhan by A car on Jan Fever, itchy throat
20, 2020
Patient 3 Female 54 None Arrived Yancheng from Wuhan by A car on Jan Fever, fatigue
20, 2020
Patient 4 Male 7 None Arrived Yancheng from Wuhan by A car on Jan Dizziness, fatigue, fever
20, 2020
Patient 5 Male 70 None Arrived Yancheng from Wuhan by B car on Jan Fever
20, 2020
Patient 6 Female 46 None Arrived Yancheng from Wuhan by B car on Jan Dry cough
20, 2020
Patient 7 Male 22 None Arrived Yancheng from Wuhan by B car on Jan ltchy throat, fever
20, 2020
Patient 8 Female 77 None Touched with people in A car from Jan 23. Fever
Attended a wedding on Jan 27-28, 2020
Patient 9 Male 48 None Touched with patient 5 from Jan 23, 2020. No symptoms
Attended a wedding on Jan 27-28, 2020
Patient 10 Male 47 None Touched with patient 5 from Jan 22, 2020. Cough
Attended a wedding on Jan 27-28, 2020
Patient 11 Male 87 Hypertension, chronic Attended a wedding on Jan 27-28, 2020 No symptoms
bronchitis, pulmonary
emphysema
Patient 12 Male 17 None Attended a wedding on Jan 27-28, 2020 No symptoms
Patient 13 Male 63 Hypertension diabetes, Attended a wedding on Jan 27-28, 2020 No symptoms
mellitus
A B

Jan, 28, 2020

Feb, 14, 2020

Feb, 03, 2020

Apr, 03, 2020

FIGURE 2 | Representative changes of chest computed tomography (CT) images in Patient 3. High-resolution chest CT scan showed (A) normal chest at level of left
atrium (January 28, 2020), (B) ground-glass attenuation close to the pleura in the right lower lung (February 03, 2020), (C) fade of ground-glass attenuation after
treatment (February 14, 2020), and (D) resolution of lung inflammation after treatment (April 03, 2020).
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(3, 8, 9). Fortunately, symptoms of the four asymptomatic
patients in this family cluster were mild, and all of them were
recovered. However, to prevent and control this highly infectious
disease as early as possible, people with family members with
COVID-19 diagnosis should be closely monitored and tested
to rule out the virus infection, even if they do not show any
symptoms. It is also important for countries to do active case-
findings among close contacts of confirmed patients to prevent
symptoms worsen and virus spreading (10). Finally, Chinese
medicine was used to as part of the treatment against COVID-
19 in this family cluster with good self-reported feedback and no
obvious adverse effects, thus recommending a consideration of
its use according to our experience, though concrete mechanisms
still need further investigation (11).
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