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Reinfection or Relapse in SARS-CoV-2-Infected Patients; Does it Occur?
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Dear Editor,
The first pneumonia cases of unknown origin were

found in Wuhan City, Hubei Province, China, in early De-
cember 2019. Using high-throughput sequencing, a novel
coronavirus was detected in the throat swab sample of a
patient on January 7. It was named as SARS-CoV-2 on Febru-
ary 11, 2020, by the International Committee on Taxonomy
of Viruses (ICTV) after first being known as 2019-nCoV (1).
The World Health Organization (WHO) announced COVID-
19 to be a “public health emergency of international con-
cern” on January 30, 2020. This virus has a genetic similar-
ity with SARS-CoV responsible for an epidemic in China in
2003 and MERS-CoV in Saudi Arabia in 2012 (2). There were
5939234 confirmed cases and 367225 deaths due to virus in
216 countries up to 30 May 2020 (3). The disease has var-
ious forms from asymptomatic to severe cases with acute
respiratory distress syndrome, leading to death. The trans-
mission of SARS-CoV-2 may occur in different stages of dis-
ease, even from asymptomatic cases or within the incuba-
tion period. Transmission occurs from person to person
by aerosols, contact with fresh secretions, fecal-oral route,
and perhaps airborne droplets.

The duration of viral shedding can range widely, pos-
sibly depending on illness severity. In a mild illness, it
is about 10 days after the onset of symptoms, but in se-
vere cases, it is reported up to 37 days (4). Important di-
agnostic tests are nasopharynx, oropharynx, bronchoalve-
olar lavage, stool RT-PCR, and chest CT scan. The sensitiv-
ity of RT-PCR alone is 78.2%, which increases to 91.9% in
combination with chest CT scan (1). Based on CDC recom-
mendations, the discontinuation of home isolation is in-
dicated using a test-based strategy, as follows: fever res-
olution without fever-reducing medications AND respira-
tory symptoms (such as cough, shortness of breath) im-
provement AND at least two negative results of consecutive

nasopharyngeal swab specimens using an FDA Emergency
Use Authorized molecular assay for COVID-19 ≥ 24 hours
apart (total of two negative specimens) (4). However, there
have been patients whose negative tests became positive
and remained positive for a long time.

Four medical personnel with COVID-19 infection at
Zhongnan Hospital of Wuhan University, Wuhan, China,
from January 1, 2020, to February 15, 2020, were quaran-
tined at home. After recovery, they fulfilled the WHO crite-
ria plus no abnormality in X-ray for return to work. Five to
13 days after the discontinuation of home quarantine, they
underwent repeated RT-PCR tests, and all showed positiv-
ity; besides, three repeated tests were positive in the next
four to five days. Using a different kit did not change the
positivity of results. The patients were asymptomatic and
did not develop new lesions on chest CT scan. An increas-
ing number of discharged coronavirus patients in China
and elsewhere became positive after recovery, which some-
times occurred weeks after hospital discharge. It is not
clear whether patients in their convalescent period have a
risk of “reinfection” or “relapse” (5). Thus, the issues of pro-
longed immunity, the possibility of reinfection, and dis-
ease control are discussed, and once the pandemic is over,
it may demonstrate its value in assessing the image of the
disease.

In a longitudinal tracking study of infected monkeys
with SARS-CoV-2, the primary infection caused viral repli-
cation in different organs. After primary infection, half
of the monkeys were rechallenged with the SARS-CoV-2
strain. Five days after rechallenge, no viral load was found
in anal and nasopharyngeal swabs, and no viral replica-
tion was detected in all primary tissue compartments (6).
The mechanisms possibly responsible for reinfection or re-
lapse are as follows:

1) Like Enterovirus, Coronavirus may have a “biphasic”
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nature, at least in a few infected individuals. Thus, it can
have a dormant phase before symptom reappearance.

2) Patients in the convalescent phase may not produce
enough antibodies and remain sensitive to reinfection (7).

3) Reinfection and relapse may occur in patients re-
ceiving corticosteroids or those who are immunocompro-
mised (4).

4) In cases where the test is initially positive, then be-
comes negative, and again positive, it may be due to wrong
sampling, false kit, or kit change; thus, a negative case is
wrongly negative; that is, the negativity is false.

5) The virus may have acquired the power to hide from
the immune system and escaped from defensive cells for a
short period (8).

6) Reinfection may occur in the evolution between the
body, the virus, and environmental conditions.

7) Positive tests after recovery may also be due to resid-
ual viral RNA detection remaining in the body, but it is not
high enough to cause disease. “Viral RNA can last a long
time even after the actual virus has been stopped”” (9).

Whatever it is, now, it is not so much to affect the pre-
vention strategy. In conclusion, we think it takes more
time to prove the real reinfection with SARS-CoV-2, but if it
is true, it makes the nature of the disease more dangerous.
We need more research in this field and children’s epidemi-
ology.
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