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To the Editor—According to the current guideline of the National
Health Commission of China, discharge of inpatients with the
coronavirus 2019 (COVID-19) infection in China have to fulfill
2 recovery criteria: (1) symptoms disappear and computed tomog-
raphy (CT) images become normal and (2) test negative for 2 con-
secutive times in reverse transcriptase-polymerase chain reaction
(RT-PCR) tests for SARS-CoV-2.1 However, Lan et al1 recently
reported 4 cases who were tested positive for SARS-CoV-2 at 5
days after discharge, suggesting positive status among discharged
patients.2 To date, the prevalence and associated risk factors
remain unclear.

We investigated all 209 patients with laboratory-confirmed
SARS-CoV-2 infection who were discharged from the designated
hospital in Shenzhen, China, between January 23 and February 21,
2020. Demographic data, laboratory profile, clinical data, and CT
images were collected from these patients’ electronic medical
records. Throat swabs and anal swabs were collected from all
patients for RT-PCR tests according to the following scenarios:
(1) on February 18, 2020, for those discharged before February
12, 2019; (2) on February 19, 2020 for those discharged between

February 13 and 19, 2019; (3) on days 7 and 14 after discharge
thereafter. This study was approved by the Shenzhen Center for
Disease Control and Prevention review board and the need for
informed consent was waived. All data used in this work are avail-
able upon request and approval of Shenzhen Center for Disease
Control and Prevention.

We compared the settings in the study by Lan et al2 with those
in this study (Appendix Table S1 online). Logistic regression mod-
els were adopted to explore the factors associated with the RT-PCR
test results. Odds ratios (ORs) were calculated for the probability of
positive test in throat swabs, or anal swabs, or either, and the rest
were considered negative in each of the 3 scenarios. The results are
as follows:

• Scenario 1: 9 positive RT-PCR test results from throat swabs
• Scenario 2: 13 positive RT-PCR test results from anal swabs
• Scenario 3: 22 positive RT-PCR for test results from either throat
or anal swabs

Normally, only scenario 3 should be considered, but we included
scenario 1 to be consistent with Lan et al.2

Among all 209 discharged patients, 9 (4.3%) tested positive in
throat swabs only, 13 patients (6.2%) tested positive in anal swabs
only, and 22 (10.5%) tested positive in either. Together, 10.5% of
discharged patients showed virus shredding around an average of
4.7 days after discharge (range, 2–13 days). Under scenario 3, the
logistic regression models revealed that a high risk of positive test
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was significantly associated with older age (OR, 0.95; 95% confi-
dence interval [CI], 0.93−0.98), diarrhea during hospital stage
(OR, 10.44; 95% CI, 1.60−68.16). The “during disease” stage
was the other significant factor, with an adjusted and 9.59 (95%
CI, 2.02−45.62) under scenarios 2 and 3, respectively.
Expectoration during the disease stage is also a significant factor,
with an adjusted OR of 4.00 (95% CI, 1.24−12.88) but only under
scenario 3 (Table 1).

Although the prevalence of virus was substantial (10.5%), no
infection was discovered among close contacts. Discharged
COVID-19 patients in Shenzhen are required to be self-isolated
for an additional 14 days after discharge to prevent the possible
transmission due to the positive test post discharge.

Although live SARS-CoV-2 virus has been found in stool sam-
ples in some cases,3 the role of fecal–oral transmission remains
unclear. Among 209 patients, 10 (4.8%) had diarrhea, and this ratio

is slightly higher than the 3.8% rate based on 1,099 patients nation-
wide,4 and 2 of 10 patients (20%) with diarrhea showed positive
tests post discharge with positive anal swabs. We report that
15.7% of patients <50 years old showed positive tests, while
2.4% of patients >50 years old showed positive tests from anal
swabs. The delay between discharge and RT-PCR result date
was negatively associated among positive cases of throat swabs,
with an adjusted OR of 0.36 (95% CI, 0.18−0.72). This finding
implies that the risk of positive tests gradually vanishes over time.

Our study was limited by the lack of treatment information.
Further and large-scale study on this phenomenon is warranted.
Nevertheless, this study sheds lights on the viral dynamics of
COVID-19.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ice.2020.134

Table 1. Summary of the Characteristics of Study Patients and the Estimated Association Between the Individual Features and RT-PCR Testing Outcomes

Throat Swabs

Scenario 1
Positive
(N = 9)

Negative
(N = 200) Crude OR Adjusted ORa

Sex Male 3 88 0.64 (0.15–2.71) 0.99 (0.27–3.62)

Age, y Median (IQR) 32 (28–36) 45 (32–57) 0.97 (0.93–1.00) 0.95 (0.92–0.99)

Sampling delay, d Median (IQR) 2 (2–2) 6 (3–7) 0.41 (0.21–0.81) 0.36 (0.18–0.72)
Symptoms Dry cough 4 72 1.42 (0.36–5.65) 1.38 (0.44–4.32)

Expectoration 2 27 1.83 (0.35–9.67) 3.03 (0.61–15.14)

Cough 5 89 1.56 (0.39–6.19) 1.56 (0.52–4.70)

Diarrhea 1 9 2.65 (0.28–24.89) 7.01 (0.52–95.40)

Anal Swabs

Scenario 2
Positive
(N = 13)

Negative
(N = 196) Crude OR Adjusted ORa

Sex Male 5 86 0.80 (0.25–2.61) 0.83 (0.28–2.46)

Age, y Median (IQR) 25 (6–39) 45 (32–58) 0.95 (0.91–0.98) 0.95 (0.92–0.98)

Sampling delay, d Median (IQR) 7 (5–7) 5 (2–7) 1.04 (0.91–1.19) 1.11 (0.97–1.26)

Symptoms Dry cough 6 70 1.54 (0.48–4.91) 1.92 (0.65–5.63)

Expectoration 3 26 1.96 (0.49–7.87) 3.00 (0.67–13.37)

Cough 8 86 2.05 (0.63–6.67) 3.12 (0.97–10.07)

Diarrhea 2 8 4.27 (0.78–23.55) 10.44 (1.60–68.16)

Either Throat or Anal Swabs

Scenario 3
Positive
(N=22)

Negative
(N=187) Crude OR Adjusted ORa

Sex Male 8 83 0.72 (0.28–1.83) 0.70 (0.29–1.66)

Age, y Median (IQR) 28 (20–38) 46 (32–59) 0.95 (0.93–0.98) 0.95 (0.93–0.98)

Sampling delay, d Median (IQR) 4 (2–7) 5 (3–7) 0.90 (0.77–1.05) 0.95 (0.81–1.10)

Symptoms Dry cough 10 66 1.53 (0.61–3.81) 1.89 (0.81–4.39)

Expectoration 5 24 2.00 (0.66–6.08) 4.00 (1.24–12.88)

Cough 13 81 1.89 (0.75–4.75) 2.70 (1.12–6.51)

Diarrhea 3 7 4.06 (0.93–17.64) 9.59 (2.02–45.62)

Note. RT-PCR, reverse transcriptase-polymerase chain reaction; OR, odds ratio; IQR, interquartile range.
aThe OR is adjusted by the age, sex, sampling delay, disease severity and the backgrounds of the healthcare staff who delivered the treatment.
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To the Editor—In December 2019, a novel coronavirus pneumonia
(COVID-19) was reported in Wuhan, China. As of April 2, 2020,
82,774 confirmed cases had been reported in China and 874,995
confirmed cases had been reported in other countries. No vaccine
or antiviral therapeutics are yet available to prevent or treat
COVID-19.1 Preventing infection is the current priority for disease
control.

The SARS-CoV-2 virus is transmitted from person to person
through droplets or direct contact.2 However, non-respiratory
samples are also potential sources of COVID-19 infection.3

Virus-laden aerosols generated from blood-sample centrifugation
pose risks for laboratory staff and broader nosocomial transmis-
sion.3,4 Traditional precautionary measures for infectious-sample
processing include tertiary protection and operating in the biologi-
cal safety cabinet. Preventive resources have been limited during
this multiregional outbreak, posing huge risks to laboratory staff.
Therefore, effective methods to ensure the safety of laboratory staff
in low-resource settings are needed.

Pasteurization at 56°C for 30 minutes has been recommended
to inactivate coronavirus, which might decrease the infectivity of
samples and aerosols. To reduce infections and ensure safe and
effective transfusion, we investigated the effects of pasteurization
on transfusion compatibility testing.

Methods

Blood samples were collected from Xiangya Hospital, Central
South University. Each sample was divided into 2 groups, an exper-
imental group and a control group. Experimental samples were
treated by pasteurization. The results of blood-group typing,
irregular antibody screening, and cross-matching were compared
between these 2 groups. Finally, samples of suspected SARS-CoV-2
were treated with pasteurization. Treated samples were used to test
transfusion compatibility. Patients with suspected COVID-19 then
received red blood cell (RBC) transfusion, and the effectiveness and
safety of these transfusion were evaluated.

Results

The agglutination intensities of A, B antigens and anti-A, anti-B
antibodies of the samples in the 2 groups were 4þ. The forward
and reverse types were consistent in the ABO blood group. In
the Rh blood group, the agglutination intensity of D antigen
was reduced from 4þ to between 2þ and 3þ after heat treatment
(Fig. 1). Regarding the effect of heat treatment on irregular anti-
body screening, our results showed that the response pattern of
panel cells remained unchanged after heat treatment when the
agglutination intensity was negative(-), uncertain(±) or zero,
and 1þ, 2þ, or 3þ, respectively. However, the agglutination inten-
sities of samples rating 4þwere reduced to 3þ after heat treatment
(Fig. 2). Finally, no effect of heat treatment on the primary cross-
matching was observed.

Our results indicated that heat treatment did not affect the
results of transfusion compatibility testing. The RBC transfusion
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