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Dear Editor,

In China, the epidemic of COVID-19 has been temporarily
brought under control due to strong measures, while there are
few new cases except some imported ones (https://static.wecity.
gg.com/wuhan-haiwai-pre/dist/index.html#/). The PCR-based test
result combined with clinical symptoms has widely been used for
the detection and confirmation of COVID-19." However, the
prevalence of asymptomatic or subclinical SARS-CoV-2 infection in
China remained unknown.

Serological investigation can comprehensively identify the infected
people in community, especially those asymptomatic. Presence of
positive IgM antibody in serum indicates an early infection, while
positivity in IgG antibody, which persists for a long time after disease,
indicates a prior infection. A recent study demonstrated that 100% of
COVID-19 patients were tested positive for antiviral immunoglobu-
lin? Although the antibody test has a false rate of 10%-15% (false
negative and false positive), it can detect the former asymptomatic
infections and be used to estimate the true infection rate of the
population. A serosurvey in Santa Clara county at California indicated
that the infection rate of SARS-CoV-2 may be 30-50 times of that in
official reports based on nucleic-acid diagnoses.?

Here, we studied the seroprevalence of IgM/IgG antibodies to
SARS-CoV-2 of hospital visitors from the First Affiliated Hospital of
Guangzhou Medical University in Guangzhou, the largest city in
Southern China, and the Hubei Cancer Hospital in Wuhan, the
epicenter of the outbreak, respectively. These visitors, including
inpatients and their healthy companions, represented a popula-
tion with a common social exposure and without COVID-19-
related symptoms.

Up to April 30", a total of 8272 individuals in the Wuhan cohort
(epicenter) and 8782 individuals in the Guangzhou cohort (non-
epicenter) were included (Supplementary information, Table S1); the
median age was 54 (IQR (interquartile range), 44-62) and 55 (IQR,
38-67), respectively. All these individuals were tested negative for
SARS-CoV-2 RNA, and most of them had no COVID-19-related
symptoms within the past three months. The seroprevalence of IgM/
IgG was 2.1% in Wuhan and 0.6% in Guangzhou, respectively
(Fig. 1a). In Wuhan, the seroprevalence against SARS-CoV-2 of IgG is
higher than that of IgM (Fig. 1b). There was no significant difference
of seroprevalence in sex and age subgroups (Fig. 1¢; Supplementary
information, Table S2). The time trend of IgM and IgG prevalence
among hospital visitors in Guangzhou cohort was illustrated in
Fig. 1d, which matched with ‘two peaks’ of the total RNA-positive
(RNA™) case number in Guangzhou with a slight delay in time.

This serosurvey of hospital visitors detected individuals positive
for antibodies against SARS-CoV-2. These individuals had no
history of COVID-19 symptoms, and therefore regarded as
asymptomatic or mild. There was no consensus on whether
individuals with asymptomatic patients are infectious or not. On
this basis, public health interventions are still required to avoid the
second wave of outbreak. In addition, serosurveys might partially
reflect the disease prevalence.? In this survey, the seroprevalence
of epicenter Wuhan was higher than that in Guangzhou, which is
outside the epicenter, and the trends of RNA" cases in Guangzhou
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and antibody positive rates of hospital visitors in Guangzhou were
well matched with each other. Admittedly, the current seropre-
valence might be underestimated due to the sensitivity of assays
and biased by the comorbidity burden among patients requiring
hospitalization. There might be also a bias for the investigated
population (patients with other disease and without significant
COVID-19 symptoms), as most RNA™ cases has been detected and
isolated due to the comprehensive screening strategy in China. On
this basis, this study did not provide an exact number of infection
prevalence and of the comparison between the two cities. Still, the
relatively low seropositivity suggests that prevention and control
measures in China are effective.* On the other hand, this study
showed that in Wuhan and Guangzhou, whether inside or outside
the epicenter of outbreak, the population immunity is still at a low
level. Therefore, there is an urgent need for an effective vaccine
against SARS-CoV-2, and strict isolation and community measures
should be continued until such a vaccine is available.
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Fig. 1

Summary of SARS-CoV-2 seroprevalance among hospital visitors. a Positive rate of SARS-CoV-2 IgM/IgG in Wuhan and Guangzhou.

b Proportion of IgM positive, IgG positive and IgM+1gG double positive in Wuhan and Guangzhou. ¢ Positive rate of IgM/IgG in different
age groups. x-axis, age ranges; y-axis, positive rate. d IgM (blue bars and fitted line) and IgG (red bars and fitted line) prevalence in cases tested
in Guangzhou hospital cohort, and total RNA-confirmed cases (gray areas) in Guangzhou city, in each week since outbreak. x-axis, date ranges;

y-axis, positivity burden. n, number of positivity (b, d).
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Supplementary information

Serosurvey of SARS-CoV-2 among Hospital Visitors in China

Methods

Since Jan 20™, the First Affiliated Hospital of Guangzhou Medical University required
all inpatients and their companions to undergo chest CT, routine blood collection and
viral RNA testing of respiratory swabs, with random samples selected for antibody
testing using a chemiluminescence assay (YHLO, Shenzhen, Guangdong). The
chemiluminescence assay provided by YHLO was in approval process in the Chinese
Food and Drug Administration. Using a fully automated chemiluminescent assay on a
YHLO Biotech analyzer, Qian and his colleagues processed the serum of patients with
or without COVID-19 at 10 hospitals." They tested for IgM and IgG to the nucleocapsid
and spike proteins (both recombinant). Clinical sensitivity (in over 500 samples) of IgM
was 85.9% and to IgG 96.6%, relative to RT-gPCR. They used over 900 samples from
patients with diseases other than COVID-19, as well as over 500 non-hospitalized
(healthy) patient samples to determine specificity. They found the specificity of test to
be 97.3% for hospitalized patients. In order to minimize false positivity, we requested
YHLO to recalculate the cut-off for achieving 100% specificity for both IgM and IgG; in

this situation, the new sensitivity was 75% for IgM, 94.2% for IgG.

The Hubei Cancer Hospital began to readmit patients on March 9%, and required chest
CT, blood routine and antibody tests by colloidal gold immunoassay (INNOVITA,

Tangshan, Hebei) in the outpatient department to screen COVID-19. These tests use



blood samples from a finger prick, saliva samples, or nasal swab fluids. COVID-19 IgM
+lgG Colloidal Gold Kit is based on a one-step lateral flow chromatographic
immunoassay. The test line was precoated with anti-Human COVID-19 IgM + IgG
antibodies. If the specimen contains COVID-19 antibodies, the "colloidal gold
conjugated SARS-Cov-2 antigen, anti-human COVID-19 IgM+IgG" complex will bind
to the capture antibody coated on the test line to develop a burgundy-colored band.
This antibody assay was approved by the Chinese Food and Drug Administration and
pended approval by US FDA. The reported sensitivity is 87.3% and specificity is 100%

(https://www.centerforhealthsecurity.org/resources/COVID-19/serology/Serology-

based-tests-for-COVID-19.html#sec1). Those patients with positive SARS-CoV-2

specific antibodies were screened for SARS-CoV-2 RNA in throat swabs by PCR.

Positive rate of each antibody was calculated by the positive number divided by the

total number of individuals being tested. The trend curves were estimated by

polymerization smoothing. Microsoft Excel 2013 was used for all calculation and data

storage.
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Table S1. Demographic and geographic characteristics

Guangzhou cohort Hubei cohort
N (%) N (%)
Number of cases 8,782 8,272
Sex, males 4249 (48.3) 4140 (50.0)
Age 54 (IQR, 44-62) 55 (IQR, 38-67)
Patients/healthy caregivers 8,257 (94) /525 (6) 6,052 (73.2) /2,220 (26.8)
Inside Guangzhou 2,514 (28.6) -

Inside Wuhan -

4,153 (50.2)

IQR, interquartile range



Table S2. Distribution of antibody positivity against SARS-CoV-2 in Guangzhou and Wuhan cohort.

Types Types
Groups ™Y g+ 1gG+ lgM  Any IgM+  IgG+
positive IgM+ IgG+ and positive IigM+ IgG+ IgM and
only only IgG only only IgG
Guangzhou (N=8,782) N, (%) Hubei (N=8,272) N, (%)
Overall 52 (0.59) 39 (0.44) 14(0.16) 38(0.43) 13(0.15) 1(0.01) 177 (2.14) 71(0.86) 123(1.49) 54 (0.65) 106 (1.28) 17 (0.21)
Total 52 (0.59) 39 (0.44) 14(0.16) 38(0.43) 13(0.15) 1(0.01) 177 (2.14) 71(0.86) 123(1.49) 54(0.65) 106 (1.28) 17 (0.21)
Sex Male 22(0.22) 14(0.33) 9(0.21) 13(0.31) 8(0.19) 1(0.02) 66(1.59)  23(0.56) 47 (1.14) 19 (0.46) 43 (1.04)  4(0.10)
Female 29(0.65) 25(0.56) 4(0.09) 25(0.56) 4(0.09) 0(0.00) 111(2.69) 48(1.16) 76(1.84)  35(0.85) 63 (1.52) 13 (0.31)
Total 52 (0.59) 39 (0.44) 14(0.16) 38(0.43) 13(0.15) 1(0.01) 177(2.14) 71(0.86) 123(1.49) 54(0.65) 106 (1.28) 17 (0.21)
0-9 1(0.38) 1(0.38) 0(0.00) 1(0.38) 0(0.00) 0(0.00) 0(0.00) 0(0.00)  0(0.00) 0(0.00)  0(0.00) 0 (0.00)
10-19 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0 (0.00) 0(0.00)  0(0.00) 0(0.00)  0(0.00) 0 (0.00)
20-29 1(0.09) 1(0.09) 0(0.00) 1(0.09) 0(0.00) 0(0.00) 4(0.79) 0(0.00)  4(0.79) 0(0.00)  4(0.79) 0 (0.00)
30-39 2(0.15)  1(0.07) 2(0.15) 0(0.00) 1(0.07) 1(0.07) 15(1.39)  2(0.18) 13(1.20)  2(0.18)  13(1.20)  0(0.00)
Age 40-49 9(0.74) 4(0.33) 5(0.41) 4(0.33) 5(0.41) 0(0.00) 28(1.74) 11 (0.68) 19 (1.18) 9(0.56) 17 (1.06)  2(0.12)
50-59 16 (0.97) 13(0.79) 3(0.18)  13(0.79) 3(0.18) 0(0.00) 63(2.61)  28(1.16) 39(1.61)  24(0.99) 35(1.45)  4(0.17)
60-69 15(0.87) 12(0.69) 3(0.17) 12(0.69) 3(0.17) 0(0.00) 56(2.73)  23(1.12) 39 (1.90) 17 (0.83) 33(1.61)  6(0.29)
70-79 6(0.73) 5(0.61) 1(0.12) 5(0.61) 1(0.12) 0(0.00) 10(1.98)  6(1.19)  8(1.58) 2(0.40)  4(0.79) 4 (0.79)
80-89 2(0.61) 2(0.61) 0(0.00) 2(0.61) 0(0.00) 0(0.00) 1 (2.44) 1(2.44)  1(2.44) 0(0.00)  0(0.00) 1 (2.44)
90-99 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) -
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