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Background To prevent the spread of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), strict control of person-to-per-
son transmission is essential. Family transmission is the most com-
mon route of transmission; however, family transmission patterns and
outcomes are not well understood.

Methods We enrolled confirmed cases discharged from W uhan
Zhuankou Fangcang Shelter Hospital from February 17, 2020 to
March 8, 2020 along with the family members they had contact with,
to evaluate baseline characteristics, family transmission patterns and
outcomes. The follow-up period lasted until May 8, 2020.

Results This study evaluated 369 participants, which included 100
patients admitted to the shelter hospital and the family members they
had contact with. Family transmission occurred in 62% of
house-hold, with 190 cases confirmed to have SARS-CoV-2 infection.
There were eight patterns of family transmission, and spousal
transmission (44/83, 53.0%) was the most common pattern, especially
in the middle-age generation group (35/83, 42.2%). The homes of the
families in which all members were infected had a smaller per capita
area than those of other families (29.1 +11.89cm? vs 41.0+19.70
cm?, respec-tively, P = 0.037), and the per capita area was
negatively associated with the number of infected family members
(R=-0.097, P=0.048). Of the 190 confirmed cases, the 113 mild
or moderate cases were monitored in fangcang (including Wuhan
Zhuankou Fangcang and other fangcang), and the 59 severe cases
were treated at designated hospitals. By the end of follow-up,
185 patients recovered and returned home after completing at
least 14 days of isolation at the community quarantine center, four
died in hospitals, and one died at home before hospitalization.
Interestingly, four patients had positive nucleic acid test results after
previous negative results, though none of these patients were re-
hospitalized, and none of their close con-tacts reported an infection.
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were also found to have positive test results during follow-up.
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On December 29, 2019, several cases of pneumonia caused by a novel coronavirus, recognized as
severe acute respiratory syndrome virus 2 (SARS-CoV-2), were reported in Wuhan, Hubei Province,
China [1,2]. Since then, the associated disease, coronavirus disease 2019 (COVID-19), was identified
and increasingly reported. By April 29, 2020, it had affected more than thirty million patients in 200
countries [3]. The escalating pandemic gained global attention, and the World Health Organization
(WHO) increased the risk assessment to a very high level [3]. Many countries locked down and enact-
ed social isolation measures. Previously, China’s epidemics have been contained, which may be due to
strict control at the community level to prevent person-to-person transmission.

As previous investigations have shown, cluster cases and community transmission of COVID-19 have
been common, with family clusters being one of the most common patterns of transmission [4,5]. How-
ever, how SARS-CoV-2 is transmitted between family members and the outcomes of infected patients
has been largely unknown. In this study, we investigated the characteristics of 100 infected families
from Wuhan, the epidemic center of COVID-19 in China, to explore patterns of family transmission
and the outcomes of patients with confirmed SARS-CoV-2 infections.
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METHODS

Participants

Wuhan Zhuankou Fangcang Shelter Hospital was set up as a temporary quarantine location with limited
medical resources from February 17, 2020 to March 8, 2020 [6]. During that period, Fangcang provid-
ed medical care for nearly 1000 patients. We randomly enrolled (according to the ratio 1:10) 100 con-
firmed COVID-19 cases and the family members they had contact with. Suspected cases were defined
as patients with an epidemiological history and clinical manifestations such as fever and/or respiratory
symptoms. Confirmed cases were those suspected cases with positive reverse transcription-polymerase
chain reaction (RT-PCR) assays or serology tests for SARS-CoV-2, or they were clinically confirmed cas-
es meeting the diagnostic criteria provided in Diagnosis and Treatment Protocol for Novel Coronavirus
Pneumonia (radiological evidence of viral pneumonia with or without a certain epidemiological link;
no confirmed virus etiology required) [7,8]. Family members who lived in the same apartment and
shared a meal with confirmed cases before hospital admission were defined as having been in contact.

Clinical characteristics

During the clinical assessment, information including symptoms, coexisting conditions, RT-PCR for
SARS-CoV-2 and chest computed tomography (CT) results, and the disease severity of confirmed cas-
es were recorded. Mild or moderate cases were defined as patients presenting with mild symptoms
without any severe comorbidities. Severe cases referred to patients with any of the following: breath-
ing rate greater than 30 breaths per min; oxygen saturation level less than 93% at rest; Pao /FiO, (ratio
of arterial oxygen partial pressure to fractional inspired oxygen) less than 300 mm Hg; lung infiltrates
greater than 50% within 24-48h; severe co-existing conditions; respiratory failure requiring mechanical
ventilation; septic shock; or multiple organ dysfunction or failure. Recovery referred to patients meet-
ing all the following criteria: normal temperature for more than three days; marked improvement in
respiratory symptoms; decrease in inflammation on pulmonary imaging; and two consecutive negative
nucleic acid tests from respiratory tract samples (at least 24-hour interval between samples).

Transmission characteristics

Family transmission was defined as at least two members having confirmed SARS-Cov-2 infections in
one family. Family transmission was determined by examining the relationship between index cases
and other infected family members. According to age and marriage status, family members were di-
vided into the young-age generation, middle-age generation and old-age generation group. Consider-
ing that some family members presented with an onset of illness at the same time, we could not iden-
tify the index cases and therefore used the house effect rate rather than the second infection rate. The
household effect rate was calculated as the ratio of infected family members to total family members.
The index case was the family member who presented with symptoms at the earliest time and had a fi-
nal confirmed diagnosis. When two or more cases showed symptoms at the same time, the index case
could not be confirmed.
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Data collection

All patients admitted to Wuhan Zhuankou Fangcang Shelter Hospital were asked to complete a ques-
tionnaire (including infection condition, symptoms, time of symptom onset, testing results, hospital
admissions, and outcomes) to obtain basic information and family transmission data (Supplement).
Paper of photo images of all laboratory and imaging tests performed before admission were provided,
including those of the family members.

Follow-up continued for two months after discharge, with the last follow-up performed on May 15,
2020. Telephone or WeChat was used for communication between physicians and patients to acquire
the latest follow-up information, including repeated RT-PCR and CT results, immunoglobulin (Ig) M
and IgG for SARS-CoV-2, rehospitalizations and reinfections. All confirmed cases of COVID-19 dis-
charged from Wuhan Zhuankou Fangcang Shelter Hospital were followed up. Any repeated test results
(if available) of the patients and the family members in contact with them were provided to physicians
through WeChat in the form of photos.
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Data were collected independently by two physicians. All data were extracted manually for quality as-
surance and validity. When there was a discrepancy between the two physicians, they reviewed the
original records to ensure the data were accurate. Statistical analyses were performed by a third person
who was not involved in the data-entry process. All patients provided consent to participate in the sur-
vey. The Inner Mongolia Health Committee, which dispatched health staff to Wuhan Zhuankou Fang-
cang Shelter Hospital, approved this study.

Statistical analysis

Continuous variables were expressed as the mean or median and compared using the Student’s t or
Mann-Whitney U test as appropriate. Categorical variables were described as frequency rates and per-
centages and analyzed using the x*or Fisher exact test as appropriate. Correlation coefficients were
calculated for living conditions and family transmission, using the Spearman or Pearson correlation as
appropriate. The kappa coefficient was used to test for consistency of the RT-PCR tests and CT scans.
A 2-tailed P<0.05 was established as the level of statistical significance for all tests. All analyses were
performed using SPSS version 24.0 software (SPSS Inc. Chicago, IL, USA).

RESULTS

Demographics and characteristics of infected cases

There was a total of 369 cases included in this study. The family members in contact with 100 pa-
tients admitted to the Wuhan Zhuankou Fangcang Shelter Hospital were enrolled, including 190 con-
firmed to have COVID-19 and 179 who were not infected. The median age was 28 (interquartile range
(IQR) = 13.0-49.8) and 46 (IQR = 38.8-56.0) years in the uninfected group and infected group,
respec-tively (P < 0.001). The proportion of children younger than 14 years in infected group was
significant-ly lower than that in the uninfected group (1.0% vs 26.7%, P < 0.001). Compared with
patients in the uninfected group, those in the infected group also had a higher incidence of
hypertension (0.0% vs 0.4%, respectively, P = 0.001), diabetes (0.0% vs 3.2%, respectively, P =
0.005), cardiovascular disease (1.7% vs 8.5%, respectively, P = 0.003) and chronic pulmonary
disease (0.0% vs 2.1%, respectively, P=0.021)(Table 1).

Of the 190 confirmed cases, 26 (13.7%) were asymptomatic. The most common symptoms found in
the symptomatic patients at onset of illness were fever (67.4%), cough (42.6%), and dyspnea (15.8%).
Less common symptoms included fatigue and pharyngalgia. In total, 152 patients had positive results
on both CT and RT-PCR, showing high consistency between them (R=0.817, P < 0.001). Nineteen
patients presented with positive RT-PCR test results and normal CT imaging, whereas 17 patients had
abnormal CT results and no RT-PCR confirmation. Moreover, two patients with normal CT and RT-
PCR results were confirmed by antibody testing to have SARS-CoV-2 infection. Among the 100
patients discharged from Wuhan Zhuankou Fangcang Shelter Hospital, 98 provided CT reports.
Ground glass opacities and fibrous stripes were the most common features of SARS-CoV-2 infection
on CT. Nearly 70% of the patients had bilateral infiltration (Table 2).
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§ Table 1. Demographics and other characteristics of infected and uninfected subjects*, T

- E Uninrecten (N = 179) Inrecren, (N = 190) P-vaLuE

= E Age (years), median (IQR) 28 (13.0-49.8) 46 (38.8-56.0) <0.001%

§ o -Age <14 46 (26.7%) 3(1.6%) <0.001%

& E -Age >70 12 (7.0%) 21 (11.3%) 0.159

] = Gender: 0.131

= é Male 97 (54.2%) 88 (46.3%)

E ~ -Female 82 (45.8%) 102 (53.7%)

I @) Current smoker 21 (11.7%) 18 (9.5%) 0.831

‘%ﬁ) g Previous smoker 1 (0.6%) 4 (2.1%) 0.001%#

§ 23] Comorbidities:

@ 5 -Hypertension 0 (0.0%) 12 (6.4%) <0.001%

aas -Diabetes 0 (0.0%) 6 (3.2%) 0.005%
-Cardiovascular disease 3(1.7%) 16 (8.5%) 0.003%
-Cerebrovascular disease 2 (1.1%) 0 (0.0%) 0.235
-Chronic pulmonary disease 0 (0.0%) 4(2.1%) 0.021%

IQR — interquartile range

*Data are expressed as the n (%) unless otherwise specified.

FInfected and uninfected groups are not adjusted; statistics should be interpreted with caution.
#Indicates statistical difference.

Tahle 2. Baseline characteristics of infected patients* Family transmission
In total, 100 families were analyzed for family transmission
“Asymptomatic 26/190 (13.7%) patterns. Family transmission occurred in 62 families, of which
Fever 128/190 (67.4%) 16 families were 100% infected and 43 families had more than
_Cough 81/190 (42.6%) one infected family members (Figure 1).
:FD;?EZ? 32228 2}52?/:?) As shown in Figure 2, 61 patients were identified as index
“Pharyngalgia 3/190 (1.6%) cases, and 83 were diagnosed with SARS-CoV-2 infection con-
CT manifestation: tracted from the index cases. In one family, there were 8 in-
_Ground glass opacities 85/98 (86.7%) fected members and the index case could not be determined.
_Fibrous stripes 8/98 (8.2%) Patients in the middle-age generation group (40/61) were most
-Nodule 4/98 (4.1%) commonly identified as index cases. More than 60% of the
-Pulmonary bulla 4/98 (4.1%) old-age generation (52/83) and middle-age generation groups
-Lymph nodes changes 4/98 (4.1%) (124/183) were affected, whereas less than 15% of the young-
~Consolidation 2/98 (2.0%) age generation group (14/103) was infected. There were eight
-Pleural effusion 2/98 (2.0%) . L L
~Colcification 2798 (2.0%) patterns of family transmission. Spousal transmission was the
“Interstitial thickening 1/98 (1.0%) most common pattern (44/83), especially in the middle-age
Affected lobes: generation group (35/83). In our survey, transmission was not
“Left upper lobe 57/98 (58.2%) reported between old-age and young-age generations.
:E;:[Oz:;::iebe 2;2: Eg:?zz We also investigated the relationship between living condi-
“Right middle lobe 44/98 (44.9%) tions and family transmission. There were no significant dif-
_Right lower lobe 64/98 (65.3%) ferences in home size (110.8+48.76 cm? vs 102.3+37.26 cm?,
_Bilateral lobes affected 69/98 (70.4%) P=0.367) or per capita area (31.1+16.25 cm? vs 30.5+8.72
Results of REPCR and CT: cm?, P=0.805) between the family transmission and no fam-
-Positive RT-PCR + positive CT" 152/190 (80.0%) ily transmission groups. However, families with all members
-Positive RT-PCR + negative CT 197190 (10.0%) infected had a smaller per capita area (29.1+11.89 cm? vs
-Negative RT-PCR + positive CT" 17/190 (8.9%) 41.0£19.70 cm?, P=0.037) compared to other families, and
-Negative RT-PCR + negative CT 2/190 (0.1%)

per capita area was negatively related to the number of infect-
CT — computed tomography, RT-PCR — reverse transcription poly- ed family members (R=-0.097, P=0.048).

merase chain reaction assay

*Data are expressed as the number ratio (percentage).

"Positive CT refers to ground glass opacity and/or mix consolidation
in one or both lobes.

Clinical courses

The complete clinical courses of the 190 infected subjects
are depicted in Figure 3. Forty-five patients were admitted
to the designated hospital directly, 144 were initially isolated at the quarantine center, and 113 were
transferred to Fangcang (including Wuhan Zhuankou Fangcang Shelter Hospital and other Fang-
cang) later. Four patients from Fangcang shelter hospitals were referred to designated hospitals due
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Negative family to worsening conditions and three patients were trans-
transmission (N=38)

ferred to Fangcang shelter hospitals from designated

Positive family

hospitals when their clinical conditions improved, but
transmission (N=62)

the RT-PCR results were still positive. By the end of fol-
low-up, a total of 164 (86.3%) patients were discharged
and isolated in the quarantine center, five (2.6%) pa-

S

10

Number of families
SRS

tients died, including one (male, aged 81 years old)
who died at home and four who died during hospital-

o N & O ®

ization (three males and one female, aged 40-79 years
1/6 1/5 1/4 1/3 12 2/6 2/5 37 2/4 417 3/5 2/3or 3/4 4/5 100%

old). None of the confirmed cases died at the Fangcang
N (Infected family members) / N (total family members) shelter hospital.

S8
O
Z
5]
Q
&
2
=
>
(@)
)]
Z
(@)
%)
=
=
2
&

=
<
2
i
W
=
@
T
=
T
@)
&
<
0
7
|63
%

Figure 1. Distribution of house effect rate.

Old-age generation as index
case (N=19)

Old-age generation
N=9 [age (54-85)], infection rate 52/83
—>
Spousal

transmission

Middle-age generation as index
case (N=40)

Young-age generation as index

0 35 © case (N=2)

Spousal
transmission

Middle-age generation
[age (26-58)] , infection rate 124/183

Young-age generation
[age (5-29)], infection rate 14/103

Figure 2. Description of family cluster infections. Line thickness of line reflects the number of infected cases;
dotted line indicates no positive family transmission.

| 4 pati died in hospital
Quarantine
Severe cases Recovered m discontinued
N=45 N=52 N=164
—> —_—
Conditions
Hospital |m%r:;1ed Community quarantine center

Conditions Recovery
worsen N=112
Severe cases —

N=10

Fangcang shelter hospital Home quarantine

Confirmed cases
N=190

Confirmed Mild or Recovered and
cases m moderate cases quarantine discontinued
1 patient died

N=144 N=113 N=21

at home

Community Quarantine center

Figure 3. Triage and quarantine management of confirmed cases of COVID-19. Confirmed cases are patients with
an epidemiological history and clinical manifestations as well as a positive viral etiology test or pulmonary imaging.
Mild or moderate cases are patients who presented with mild symptoms and no severe underlying disease. Severe
cases are patients with unstable vital signs or severe chronic comorbidities. Recovery was defined as patients meet-
ing all the following criteria: normal temperature for more than three days; marked improvement in respiratory
symptoms; decrease in inflammation on pulmonary imaging; and two consecutive negative nucleic acid tests taken
from respiratory tract samples (at least 24-hour interval between samples).

Follow-up

By the end of follow-up, 185 (97.4%) patients had return home from the community quarantine cen-
ter and RT-PCR and viral serology were reevaluated during home quarantine. Four patients had naso-
pharyngeal swabs for RT-PCR that were positive after previously negative results, and three presented
with persistent positive results of IgM and IgG for SARS-CoV-2 (at 72, 61, and 68 days after the onset
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of illness). None of these patients were re-hospitalized, and no infections of close contacts were report-
ed. Furthermore, of the 17 patients with CT-confirmed features but without a positive nucleic acid or
viral serology test, 8 had negative IgG and IgM results for SARS-CoV-2, indicating that those patients
might have had a false positive diagnosis of COVID-19.

DISCUSSION

To our knowledge, this is the first study to explore transmission patterns of family clusters and out-
comes for COVID-19. The study showed that: (1) children have less potential to be infected, whereas
individuals with chronic diseases such as hypertension, diabetes, and cardiovascular disease are more
likely to be infected by family members; (2) common transmission occurs in more than 60% of fami-
lies and spousal transmission is the most common; (3) individuals with smaller per capita living areas
are more prone to be infected; (4) the Wuhan Zhuankou Fangcang Shelter Hospital supported mild
or moderate confirmed cases by providing basic medical resources; and (5) some patients may present
with positive RT-PCR results after recovery.
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Home quarantine

Previous studies have reported that family members can be infected with COVID-19 after close con-
tact (eg, attending dinner) with confirmed-positive family members, demonstrating a person-to-person
transmission of the virus within the family and providing evidence for asymptomatic carriers as poten-
tial sources of SARS-CoV-2 transmission [4,5,9]. SARS-CoV-2 has been shown to have various routes
of transmission, the most common of which are respiratory droplets and close contact [10]. Research-
ers have detected SARS-CoV-2 on the surfaces of objects (eg, table, floor, door handle) in a confirmed
case’s room and toilet area (eg, sink, toilet bowl) [11]. Moreover, one study revealed that samples from
the soles of the shoes of medical were positive for the virus [12]. Compared to other relationships,
spouses have closer contact and spend more time together. In our study, spousal transmission was the
most common pattern of family transmission.

However, strict home quarantine is still effective in protecting some family members from family trans-
mission, especially during periods of insufficient medical capacity [13]. Suspected or confirmed case
should be isolated in a solitary area, and face masks are essential [4]. In addition, some family mem-
bers may choose to have meals at different times to lower the risk of infection, according to our survey.

Our study also showed that children had a lower risk of infection, which contrasts with the results of
a recent study from Shenzhen, China [5]. The reason for this discrepancy might be that: in the epi-
center of COVID-19 in Wuhan, some parents managed to send their children to other relatives when
they were sick, where the epidemic was not as severe. With respect to the old-age generation, studies
have shown that mortality was higher in the elderly population with underlying comorbidities [14].
Therefore, we advise that these patients be admitted to the hospital as early as possible when condi-
tions worsen. Furthermore, this patient population requires the attention of other family members;
thus, family transmission is inevitable. In addition, even though asymptomatic carriers tend to be mild,
transmission to family members may cause severe COVID-19 pneumonia [15]. Family transmission
from asymptomatic carriers occurred in 21 of the 26 carriers in our study, and four of the infected fam-
ily members had severe disease. Owing to the potential for a worsening condition in these patients or
family members, home quarantine alone may be insufficient.

Fangcang shelter hospital

In our study, one patient died before hospitalization at an early stage of the epidemic due to medical
care shortage. After several Fangcang shelter hospitals started admitting patients with mild or moderate
symptoms, the number of newly confirmed cases decreased steadily [13,16]. The three characteristics
and five essential functions of Fangcang shelter hospitals in Wuhan, which has been well discussed
previously [17], made up for the lack of home quarantine. Patients in Fangcang shelter hospitals were
well protected by wearing surgical masks, practicing social distancing and performing hand hygiene
[17]. In particularly, all patients’ stools were specially disposed of by a company to prevent potential
transmission [11]. In Wuhan Zhuankou Fangcang Shelter Hospital, where the authors worked, close
communication with medical staff provided patients with emotional support. Popular social activities
and exercises such as square dancing were also practiced in Fangcang shelter hospitals to maintain
basic exercise [17]. Previous studies have demonstrated that regular physical activity is an important
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component of therapy for most cardiovascular diseases and is associated with reduced cardiovascular
and all-cause mortality. Therefore, regular exercise was recommended for all individuals, regardless of
whether they had cardiovascular diseases or not [18]. Regular exercise in the Fangcang shelter hospital
might have promoted faster rehabilitation. When the Fangcang shelter hospital was suspended, none
of the patients had died, and all the medical staff were free from COVID-19, implying that the protec-
tive function of the Fangcang shelter hospitals was effective [19].

Unsettled issues

Our study describes triage and quarantine measures for suspected or confirmed COVID-19 cases, which
reflected the full picture of Wuhan (Figure 3). However, by the end of follow-up, some issues are still
unclear and warrant further study. First, some recovered patients had recurrent positive results of RT-
PCR, while there was no evidence suggesting that they were still infectious. It has been demonstrated
that virus clearance is associated with the patient’s condition, with severe cases having a longer duration
of positive RT-PCR results [20]. To date, the longest duration of virus-spillover reported was 37 days
[21]; however, some patients in our group had persistent or recurrent positive RI-PCR even longer.
Second, six previously confirmed cases with positive CT but negative RI-PCR in our study had negative
antibody test results during follow-up, all of whom had been labeled as clinically confirmed cases by
the fifth definition. We presume that these COVID-19 diagnose might have been false positives. This
is the first time that the number of confirmed cases has been proposed to be potentially overestimat-
ed since clinically confirmed COVID-19 cases were counted [8]. However, from the experience of our
study, the quarantine measures taken for these patients were still considered to be necessary to prevent
possible SARS-CoV-2 transmission even at risk of over-treating false positive cases.

This study has some limitations. First, this is a single-center study with a limited sample size. We only
enrolled patients discharged from Wuhan Zhuankou Fangcang Shelter Hospital and tracked their con-
tacted family members, meaning that confirmed cases at a very early stage of the epidemic were not in-
cluded. Second, information on the distribution of the virus in patients’ home was not available, which
limited knowledge of the exact routes of family transmission.

CONCLUSIONS

In conclusion, in this study, children had a lower risk of infection, and individuals with multiple co-
morbidities were more susceptible. Our study described family transmission patterns, showing that
although strict home quarantine prevents SARS-Cov-2 transmission in some families, family transmis-
sion was evident in nearly two-thirds of the families, and spousal transmission was the most common
pattern. In addition, some patients had recurrent positive RI-PCR results, which requires further in-
vestigation.

Funding: This work received no funding.

Authorship contributions: WL designed the study. UH and HC conducted data collection. YG wrote the 1st draft of
the manuscript. PX and JW performed statistical analyses. All authors reviewed all drafts and gave the final approval.

Competing interests: The authors completed the ICMJE Unified Competing Interest form (available upon request
from the corresponding author), and declare no conflicts of interest.

1 Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early Transmission Dynamics in Wuhan, China, of Novel Coro-
navirus—Infected Pneumonia. N Engl ] Med. 2020;382:1199-207. Medline:31995857 doi:10.1056/NEJM0a2001316

2 Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus from Patients with Pneumonia in China,
2019. N Engl J Med. 2020;382:727-33. Medline:31978945 doi:10.1056/NEJM0a2001017

3 World Health Organization. Coronavirus disease 2019 (COVID-19) Situation Report — 100. Available: https:/www.
who.int/docs/default-source/coronaviruse/situation-reports/20200429-sitrep-100-covid-19.pdf?sfvrsn=bb{bf3d1_6. Ac-
cessed: 29 April 2020.

4 Chan JF-W, Yuan S, Kok K-H, To KK-W, Chu H, Yang J, et al. A familial cluster of pneumonia associated with the 2019
novel coronavirus indicating person-to-person transmission: a study of a family cluster. Lancet. 2020;395:514-23. Med-
line:31986261 doi:10.1016/50140-6736(20)30154-9

www.jogh.org ® doi: 10.7189/jogh.10.021102 7 DECEMBER 2020 ¢ VOL. TONO. 2 » 021102

=
<
2
i
W
=
@
T
=
T
@)
&
<
0
7
|63
%

S8
O
Z
5]
Q
&
2
=
>
(@)
)]
Z
(@)
%)
=
=
2
&



https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31995857&dopt=Abstract
https://doi.org/10.1056/NEJMoa2001316
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31978945&dopt=Abstract
https://doi.org/10.1056/NEJMoa2001017
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200429-sitrep-100-covid-19.pdf?sfvrsn=bbfbf3d1_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200429-sitrep-100-covid-19.pdf?sfvrsn=bbfbf3d1_6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31986261&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31986261&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30154-9

Horchinbilig et al.

5Bi Q, Wu Y, Mei S, Ye C, Zou X, Zhang Z, et al. Epidemiology and transmission of COVID-19 in 391 cases and
1286 of their close contacts in Shenzhen, China: a retrospective cohort study. Lancet Infect Dis. 2020;20:911-9. Med-
line:32353347 doi:10.1016/51473-3099(20)30287-5

6 Wuhan Zhuankou Fangcang Shelter Hospital Has Been Suspended. Available: http://cq.people.com.cn/n2/2020/0309/
€365405-33862644.html. Accessed: 9 March 2020.

7 Diagnosis and Treatment Protocol for Novel Coronavirus Pneumonia. (Trial Version 5). Available: http://www.nhc.gov.
cn/yzygj/s7652m/202002/e84bd30142ab4d8982326326e4db22ea.shtml. Accessed

8 Tsang TK, Wu P, Lin Y, Lau EHY, Leung GM, Cowling B]J. Effect of changing case definitions for COVID-19 on the epi-
demic curve and transmission parameters in mainland China: a modelling study. Lancet Public Health. 2020;5:¢289-96.
Medline:32330458 doi:10.1016/52468-2667(20)30089-X

9 Huang R, Xia J, Chen 'Y, Shan C, Wu C. A family cluster of SARS-CoV-2 infection involving 11 patients in Nanjing, Chi-
na. Lancet Infect Dis. 2020;20:534-5. Medline:32119823 doi:10.1016/S1473-3099(20)30147-X

10 Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of 2019-nCoV and controls in dental practice. Int J
Oral Sci. 2020;12:9. Medline:32127517 doi:10.1038/541368-020-0075-9

11 Ong SWX, Tan YK, Chia PY, Lee TH, Ng OT, Wong MSY, et al. Air, Surface Environmental, and Personal Protective
Equipment Contamination by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) From a Symptomatic
Patient. JAMA. 2020;323:1610-2. Medline:32129805 doi:10.1001/jama.2020.3227

12 Guo ZD, Wang ZY, Zhang SE, Li X, Li Lin, Li C, et al. Aerosol and Surface Distribution of Severe Acute Respiratory Syn-
drome Coronavirus 2 in Hospital Wards, Wuhan, China, 2020. Emerg Infect Dis. 2020;26:1583-91. Medline:32275497
doi:10.3201/eid2607.200885

13 Xinhua News. Noah’s Ark: the story of Fangcang shelter hospitals. [in Chinese]. Available: http://www.xinhuanet.
com/2020-02/19/c_1125598560.html. Accessed: 19 February 2020.

14 Chen N, Zhou M, Dong X, Qu J, Gong E Han Y, et al. Epidemiological and clinical characteristics of 99 cases of 2019
novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet. 2020;395:507-13. Medline:32007143
doi:10.1016/S0140-6736(20)30211-7

15 Hu Z, Song C, Xu C, Jin G, Chen Y, Xu X, et al. Clinical characteristics of 24 asymptomatic infections with COVID-19
screened among close contacts in Nanjing, China. Sci China Life Sci. 2020;63:706-11. Medline:32146694 doi:10.1007/
s11427-020-1661-4

16 Chinese News Reported by XINHUANET [in Chinese]. Available: http://www.nhc.gov.cn/wjw/xwdt/202004/al16aa8a
88034744a001d5d2b06f6{df.shtml. Accessed: 28 April 2020.

17 Chen S, Zhang Z, Yang J, Wang J, Zhai X, Barnighausen T, et al. Fangcang shelter hospitals: a novel concept for respond-
ing to public health emergencies. Lancet. 2020;395:1305-14. Medline:32247320 doi:10.1016/S0140-6736(20)30744-3

18 Pelliccia A, Sharma S, Gati S, Biack M, Borjesson M, Caselli S, et al. 2020 ESC Guidelines on sports cardiology and ex-
ercise in patients with cardiovascular disease. Eur Heart J. 2020;ehaa605. Online ahead of print. Medline:32860412
doi:10.1093/eurheartj/ehaa605

19 China News. All Fangcang shelter hospitals are suspended: achieving zero cross-infection and zero death; bolstering
Wuhan’s fight against COVID-19. [in Chinese]. March 10, 2020. Available: http://www.chinanews.com/gn/2020/03-
10/9120429.shtml. Accessed: 10 March 2020.

20 Liu Y, Yang Y, Zhang C, Huang F Wang E, Yuan J, et al. Clinical and biochemical indexes from 2019-nCoV infected pa-
tients linked to viral loads and lung injury. Sci China Life Sci. 2020;63:364-74. Medline:32048163 doi:10.1007/s11427-
020-1643-8

21 Zhou E Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors for mortality of adult inpatients with
COVID-19 in Wuhan, China: a retrospective cohort study. Lancet. 2020;395:1054-62. Medline:32171076 doi:10.1016/
S0140-6736(20)30566-3

wn
4}
@]
Z
83|
g
S|
o
2}
o~

s3]
O
z
83|
=
=
8a]
=
=
>
O
O
z
©)
n
=
=
=
63|
(a4

=
<
o
=
53
=
53]
an
=
an
Q
(a4
<
[l
22}
48]
a9

DECEMBER 2020 ¢ VoOL. TONoO. 2 ¢« 021102 8 www.jogh.org ® doi: 10.7189/jogh.10.021102


https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32353347&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32353347&dopt=Abstract
https://doi.org/10.1016/S1473-3099(20)30287-5
http://cq.people.com.cn/n2/2020/0309/c365405-33862644.html
http://cq.people.com.cn/n2/2020/0309/c365405-33862644.html
http://www.nhc.gov.cn/yzygj/s7652m/202002/e84bd30142ab4d8982326326e4db22ea.shtml
http://www.nhc.gov.cn/yzygj/s7652m/202002/e84bd30142ab4d8982326326e4db22ea.shtml
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32330458&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32330458&dopt=Abstract
https://doi.org/10.1016/S2468-2667(20)30089-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32119823&dopt=Abstract
https://doi.org/10.1016/S1473-3099(20)30147-X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32127517&dopt=Abstract
https://doi.org/10.1038/s41368-020-0075-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32129805&dopt=Abstract
https://doi.org/10.1001/jama.2020.3227
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32275497&dopt=Abstract
https://doi.org/10.3201/eid2607.200885
http://www.xinhuanet.com/2020-02/19/c_1125598560.html
http://www.xinhuanet.com/2020-02/19/c_1125598560.html
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32007143&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30211-7
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32146694&dopt=Abstract
https://doi.org/10.1007/s11427-020-1661-4
https://doi.org/10.1007/s11427-020-1661-4
http://www.nhc.gov.cn/wjw/xwdt/202004/a116aa8a88034744a001d5d2b06f6fdf.shtml
http://www.nhc.gov.cn/wjw/xwdt/202004/a116aa8a88034744a001d5d2b06f6fdf.shtml
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32247320&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30744-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32860412&dopt=Abstract
https://doi.org/10.1093/eurheartj/ehaa605
http://www.chinanews.com/gn/2020/03-10/9120429.shtml
http://www.chinanews.com/gn/2020/03-10/9120429.shtml
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32048163&dopt=Abstract
https://doi.org/10.1007/s11427-020-1643-8
https://doi.org/10.1007/s11427-020-1643-8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32171076&dopt=Abstract
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/S0140-6736(20)30566-3

	_GoBack



