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Re-appearance of the SARS-CoV-2 virus nucleic acid in patients
recovering from COVID-19
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As of March 13, 2020, the ongoing pandemic of COVID-19
worldwide has caused more than 130,000 infections and
the death toll near 5,000. A study of 72,314 Chinese
patient records revealed that most cases (80.9%) had mild
symptoms while the elderly and people with comorbid
conditions such as hypertension and diabetes are at higher
risk of severe disease (1). So far, more than 60,000 patients
have recovered from COVID-19 pneumoniae and are
discharged home based on the Novel Coronavirus Infection
Diagnosis and Treatment Plan released by the China
National Health Commission (CNHC). The discharge
standards include: (I) body temperature back to normal for
more than 3 days; (II) respiratory symptoms significantly
improved; (III) chest CT images of bilateral lungs showing
significant absorption of acute exudative lesions; and (IV)
negative nucleic acid test for two consecutive respiratory
specimens with at least 1-day sampling interval.
After hospital discharge, recovered patients are advised
to stay isolated at home for another 14 days because of their
lower immune functions. Re-examination of the recovered
patients is recommended after 2 weeks of discharge.
Recently, four patients recovered from COVID-19 were

tested positive again via RT-PCR in the affiliated Zhongnan
Hospital of Wuhan University (2), which indicates that
recovered patients might still carry the SARS-CoV-2 virus.
Considering the large number of infected patients and the
high recovery rate in China, it is possible that there might
be many recovered or recovering patients still carrying the
virus. However, whether recovered patients are contagious
or not is still not clear and requires further investigation.
In general, these recovered SARS-CoV-2 carriers make
the control and prevention of COVID-19 infection more
challenging and complicated (3).
In this correspondence, we reported a family cluster
of four patients who were discharged from hospital and
were recovering from COVID-19 in Xuzhou, China. All
cases stayed isolated in independent rooms in a hotel after
discharge, among which two cases (father and daughter 2)
turned into SARS-CoV-2 positive during virus reexamination through nuclei acid test (Shanghai BioGerm
Medical Biotechnology Co., Ltd., Shanghai, China). The
father is a 56-year-old farmer (Case 1) with Wuhan travel
history. He arrived in Xuzhou on Jan 14, 2020 and was
the first imported COVID-19 case in the city. Between
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Figure 1 Timelines of progression in the clinical course in a family cluster of four patients with confirmed COVID-19. Dates of peak body
temperature, hospital admission, and discharge were labelled. Real-time fluorescent RT-PCR for SARS-CoV-2 detection (T: throat sample; A:
Anal sample) and corresponding results were marked (green dot: negative; red dot: positive), together with the dates of chest CT scanning.

January 14 and January 22, he had close contacts with his
two daughters, a 32-year-old pregnant teacher (Case 2)
and a 21-year-old undergraduate student (Case 3). Since
January 15, the man took care of his 42-year-old son-inlaw (Case 4, husband of Case 2) admitted to the affiliated
hospital of Xuzhou Medical University until January 20.
Epidemiological study revealed that Case 1 was the index
patient, leading to the infection of other 3 family members.
On Jan 29, Case 1 was in severe conditions (breaths per
minute ≥30 and oximetry saturation ≤93%). After medical
treatment, he was discharged on Feb 9. On Feb 26 and 27,
two consecutive nucleic acid tests showed positive results
for SARS-CoV-2 through throat swab samples. Another
throat swab test for SARS-CoV-2 on Feb 29 was still
positive. On March 1 and 2, nuclei acid tests on throat swab
samples and anal samples turned into negative. Case 3 is
the younger daughter of Case 1. She was also discharged
on Feb 9 and re-examed on Feb 26 and 27. Nucleic acid
tests were consistently negative on samples from throat
swab. However, tests on anal swab samples on Feb 26
and Feb 28 were positive. Nucleic acid tests on anal swab
samples turned into negative on March 2. For the two cases,
although being re-tested positive for SARS-CoV-2 infection
after discharge, whether virus viability nor the quantitative
virus load was not available. As for clinical diagnosis, chest
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CT scanning images for the two patients with SARS-CoV-2
nuclei acid re-appearance showed obvious absorption of
bilateral lung lesions when compared with that at discharge,
though high-density areas still exist, which indicates
continuing recovery. The other two cases (Case 2 and
Case 4) kept negative for SARS-CoV-2 tests after discharge.
For a timeline of the progression in the clinical course in
the family cluster, please refer to Figure 1.
Discovery of SARS-CoV-2 nucleic acid reappearance
in recovering patients is alarming. It raises the question of
could the low accuracy of nucleic acid tests be responsible
for the false negative result during hospitalization or
the false positive result during re-examination (4)? In
addition, since other swab tests (samples of urea, anus,
and blood) are not included in the latest national standard
diagnosis plan in China, should it be more reliable to test
multiple samples than just throat swab test? What is also
interesting to investigate is the viability of viruses detected
in samples. Most importantly, are the SARS-CoV-2 carriers
at recovering stage still contagious? Answers to these
questions are urgently needed and could provide better
guidelines for COVID-19 prevention and control. In sum,
SARS-CoV-2 only recently jumped from bats to human
beings through unknown intermediate hosts (5), there are
still many things that we currently do not know about it.
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More epidemiological, clinical, and molecular studies are
needed to get an overall understanding of the cunning
virus.
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