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Recurrence of SARS-CoV-2 RNA in upper respiratory tract samples
from recovered patient with coronavirus disease 2019 (COVID-19)
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Abstract
Background

Case isolation and contacts tracing are the most widely used strategies to control the outbreak of COVID-19. However, little attention has
been paid to the infectiousness of recovered patients with COVID-19.

Case presentation

In this study, we reported a confirmed case of COVID-19 whose nasopharyngeal swab test of SARS-CoV-2 RNA turned positive 28 days after
hospital discharged.

Conclusions

SARS-CoV-2 RNA can be detected in respiratory tract sample 28 days after hospital discharged. Further studies about consecutive detection
of SARS-CoV-2 combined with viral isolation among COVID-19 cases should be designed to determine the accurate contagious period.

Background
The coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has been responsible
for over 4 million confirmed cases in more than 200 countries as of 14 May, 2020, and the number is still increasing [1]. On 30 January 2020,
this outbreak was declared a Public Health Emergency of International Concern and on March 11 [2], the WHO Director-General made the
assessment that COVID-19 can be characterized as a pandemic [2]. Case isolation and contact tracing are the most effective measures to
against the spread of this outbreak. However, little attention has been paid to the follow-up of recovered patients. Limited studies have
revealed that SARS-CoV-2 nuclear acid can be detected from rectal swabs or respiratory samples in patients recovered from COVID-19 [3–6].
In this study, we followed up one patient who had positive respiratory RT-PCR results 28 days after recovery from COVID-19 disease and tried
to discuss the possible explanation and response measures.

Methods
Since 20 March 2020, all abroad people came to Qingdao Municipal should be quarantined in single hotel room for 14 days and two times of
RT-PCR test for respiratory sample should be implemented during quarantine. Persons with positive results would be transported into
designated hospital for isolation and treatment. The COVID-19 confirmed case was defined as a person presented with fever or other
respiratory symptoms and had a positive result of SARS-CoV-2 detection in respiratory specimens by real-time RT-PCR methods [7]. The
COVID-19 asymptomatic case was defined as a person presented with positive SARS-CoV-2 detection in respiratory or other specimens by
real-time RT-PCR methods without clinical symptoms [7]. All following criteria should be met for hospital discharge: 1) normal temperature
lasting longer than 3 days, 2) resolved respiratory symptoms, 3) substantially improved acute exudative lesions on chest computed
tomography (CT) images, and 4) two consecutively negative RT-PCR test results separated by at least 1 day [8]. The illness severity of COVID-
19 was classified as mild, normal, severe and critical according to the Chinese diagnosis and treatment guidance of COVID-19 (version 7.0)
[8].

The RT-PCR tests were performed on nasopharyngeal swabs and stool samples based on the universal methods [9]. The RT-PCR test kits
were recommended by the Chinese Center for Disease Control and Prevention. Same technician and brand of test kit was used for both
positive and negative samples. The cycle threshold values less than 40 is interpreted as positive for SARS-CoV-2 RNA.

Demographic and epidemiological information were collected from epidemiological reports and National Notifiable Infectious Disease
Reporting Information Symtem (NNIDIRS). Clinical symptoms, treatment, laboratory test (routine blood examination, biochemical test,
antibody test for COVID-19 and other respiratory pathogens) and radiological features were extracted from electronic medical records. Date
of RT-PCR test results were collected from laboratory registration form in the Qingdao Municipal Center for Disease Control and Prevention.

Case Presentation
On 24 March 2020, local center for disease control and prevention (cdc) performed routine RT-PCR test for COVID-19 nucleic acid in
nasopharyngeal swab samples among quarantined abroad people, and a positive result was identified. The patient is a 19 years-old Chinese
female with underlying disease of myocarditis. She has become an oversea student in England since September 2019. On March 19, 2020
she came back to China by taking plane and self-reported a man sitting next to her on the plane experienced serious cough during the
journey. However, we can’t determine whether this man was COVID-19 case because he got off plane in Singapore. On March 21 she arrived
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in China and quarantined in single hotel room. The patient was initially asymptomatic with normal CT imaging and routine blood
examination before March 26. On March 27 the patient developed fever (37.5℃), slight cough and running nose and CT imaging showed
scattered mottling opacity in the left lung. On April 1, the patient was diagnosed as COVID-19 confirmed case and the severity of disease was
normal.

On admission, antiviral treatment including interferon α 5 million units of taken aerosol inhalation every 12 hours and ribavirin 300 mg of
taken orally every 8 hours, was provided for the patient, and the treatment procedure lasted for 12 days. Other adjunctive therapy such as
oxygen supplemented and traditional Chinese medicine therapy were also provided. The patient’s body temperature persistently normal since
hospitalization, and respiratory symptoms (cough) were significantly relieved and completely disappeared on April 13, and CT imaging
abnormalities had resolved since April 3. Results from routine blood examination and biochemical tests were normal throughout disease
course and normal vital signs with oxygen saturation of 98% while the patient was breathing ambient air. IgM test for influenza A and B,
parainfluenza, respiratory syncytial virus, adenovirus, coxsackievirus, Mycoplasma pneumoniae, and Chlamydia pneumoniae was negative.
IgM and IgG colloidal gold test for COVID-19 was negative on April 2, while the IgG turned positive on April 7. Four times of RT-PCR test were
performed during hospitalization including 2 positive results (March 29 and April 9) and 3 negative results (April 1, April 11 and April 12), she
discharged on April 13. The time from symptom onset to negative result of nucleic acid test was 16 days and the length of hospital stay was
21 days.

After hospital discharge, the patient continued to be quarantined at designated hospital for 14 days (April 13- April 26). She experienced
asymptomatic and normal CT imaging throughout the quarantined period, and the routine blood examination and biochemical tests were
also normal. RT-PCR tests for nasopharyngeal swab and stool were performed in 10th and 14th days of quarantine and all were negative.
After discontinuation of quarantine at hospital, the patient was asked to continue the quarantine protocol at home for 14 days (April 27 –
May 11). Positive RT-PCR test results were identified in respiratory sample on May 11 and May 12 while the results in stool was negative. The
patient continued to be asymptomatic by clinician examination and chest CT findings showed no change from previous images. However,
routine blood examination revealed abnormal white blood cell count (10.85 × 109, reference range: 4–10 × 109). Two following RT-PCR tests
were performed on May 13 and May 15, and negative result were identified in both respiratory and stool samples. Two household contacts
(the patient’s family member) were traced and sampled and none of them was infected.

Discussion
We speculate on the reasons why the SARS-CoV-2 nuclear acid was detected in the hospital discharged COVID-19 case. No study has
accurately established the contagious period of COVID-19 and SARS-CoV-2 RNA from respiratory tract specimens may be persistent or
recurrently positive during the course of this disease. The angiotensin-converting enzyme-2 (ACE-2), which is the cell entry receptor of SARS-
CoV-2, was highly expressed in lower respiratory tract rather than in the upper respiratory tract [10]. The result of the SARS-CoV-2 RNA test
likely depends on viral load of the specimen [5]. Therefore, false negatives for nasopharyngeal swab tests may occur, affected by the
experience of the operator, site from which the sample was taken and the actual quantity of virus.

Although SARS-CoV-2 RNA were found among convalescent COVID-19 patients, however, all nuclear acid test of COVID-19 was performed by
RT-PCR method. An important limitation of PCR testing, however, is the inability to differentiate between actual viral replication and the
detection of non-viable viral material [6]. This has been a key challenge when assessing the infectiveness of recovering patients and
determining the clinical course of infectious diseases. In addition, until now, no research revealed that the alive viral was isolated from
respiratory tract samples among recovered patients. Recently, a screening survey conducted in Wuhan Municipal (the most endemic area in
China), Hubei Province found 659 asymptomatic carriers and 559 of them were recovered patients. Fifty-five respiratory tract samples from
the asymptomatic carriers were selected for viral isolation and all were negative. Besides, until now, no confirmed or asymptomatic COVID-19
cases were identified among contacts of recovered COVID-19 patient with positive result of SARS-CoV-2 RNA [3–5, 11, 12]. In terms of
disease containment, it is better that patients should be kept in isolation as long as they show signs of viral RNA shedding. However, based
on the impact on health care systems, virology laboratories, and patients would be enormous if kept isolation for a long time, it may be
necessary to accept some uncertainties and to rely on clinical improvement from COVID-19 and the current discharge criteria to inform
strategies for ending isolation.

This study had two limitations. Firstly, viral isolation wasn’t done, therefore we couldn’t determine the infectiousness of this case. Secondly,
limited times of RT-PCR test was done during the quarantine period.

Conclusions
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A confirmed patient with COVID-19 who met all criteria for hospital discharge in Qingdao Municipal had positive RT-PCR test results for
respiratory samples 28 days later after hospital discharge. This finding, with the addition of other studies, suggest that at least a proportion
of recovered patients still may be tested positive for SARS-CoV-2. Further study of consecutively RT-PCR test combine with viral isolation in
lower respiratory tract samples among COVID-19 cases should be designed to determine the accurate contagious period of COVID-19.
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Figures

Figure 1

Timeline of recurrence of SARS-CoV-2 RNA from recovered patient with coronavirus disease 2019.


