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CASE REPORT

Recurrent SARS-CoV-2 RNA positivity 
and prolonged viral shedding in a patient 
with COVID-19: a case report
Chun‑Hua Xiao1†, Lin‑Fa Chen1,2† and You Li3*  

Abstract 

Background: The ongoing coronavirus disease 2019 (COVID‑19) global pandemic caused by the SARS‑CoV‑2 
virus remains a major threat to public health. At present, it is recommended that patients with known or suspected 
COVID‑19 undergo quarantine or medical observation for 14 days. However, recurrent SARS‑CoV‑2 RNA positivity and 
prolonged viral shedding have been documented in convalescent COVID‑19 patients, complicating efforts to control 
viral spread and ensure patient recovery.

Case presentation: We report the case of a patient who experienced two recurrent episodes of SARS‑CoV‑2 RNA 
and IgM positivity and viral shedding over 60 days during hospitalization.

Conclusions: This case report demonstrates that relapses of SARS‑CoV‑2 RNA and IgM positivity may occur even 
after COVID‑19 symptoms have resolved, possibly as a consequence of prolonged viral shedding rather than 
re‑infection.
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Background
Coronavirus disease 2019 (COVID-19) is a pandemic dis-
ease that was first reported in Wuhan, China [1], and that 
has since spread to over 190 countries, causing over 46 
million infections and 1.1 million deaths as of November 
1st, 2020. Current World Health Organization guidelines 
indicate that COVID-19 patients can be discharged from 
the hospital when they are negative for SARS-CoV-2 
viral RNA in two consecutive polymerase chain reac-
tion (PCR) tests conducted ≥ 24  h apart [2]. However, 
there have been some reports of patients that exhibit 
prolonged viral RNA shedding even after they are no 

longer symptomatic [3]. There are also documented cases 
of SARS-CoV-2 recurrence in patients who have recov-
ered from the disease [4, 5]. Herein, we report the case 
of a patient who experienced two episodes of recurrent 
SARS-CoV-2 RNA and IgM antibody positivity and viral 
RNA shedding over an 60-day period.

Case presentation
A 56-year-old woman who had traveled to Wuhan, 
China on January 2, 2020, presented with nasal con-
gestion, cough, expectoration, anorexia, and fatigue 
on January 21, 2020. On January 22, she developed an 
intermittent fever lasting for 2 days, reaching a peak 
body temperature of 39.4 °C. She was treated with anti-
biotics (ceftriaxone) in a local clinic on January 23. She 
returned home to Huizhou on January 27, and reported 
to the fever clinic of Huizhou Third People’s Hospital 
on the following day with symptoms of nasal conges-
tion, cough, expectoration, anorexia, nausea, vomiting, 
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rhinorrhea, fatigue, fever, diarrhea, chest congestion, 
and dyspnea (Fig.  1). Initial blood tests revealed a 
slightly elevated lymphocyte count and normal oxy-
gen saturation (Additional file  1: Table  1). Computed 
tomography (CT) scans showed multiple bilateral scat-
tered regions of patchy ground-glass opacity in the 
lungs (Fig. 2A). RT-PCR tests (Additional file 2: Meth-
ods) of throat swabs collected later on the same day 
from this patient were positive for SARS-CoV-2 (ORF1 
and N genes; cycle threshold values of approximately 
22–23), and as such the patient was diagnosed with 
COVID-19 and transferred to an isolation ward. Her 
husband (Feb 11) and daughter-in-law (Jan 30) were 
also diagnosed with COVID-19, while her daughter 
(Jan 30) and older grandson (Jan 30) were found to be 
asymptomatic carriers (Fig.  3). Other family members 
were negative for SARS-CoV-2 infection at the time of 
testing (Fig. 3).

After hospitalization, the patient received moxiflox-
acin and arbidol for anti-infection therapy, methox-
amine and ketotifen for anti-cough therapy, as well as 
pantoprazole for inhibition of gastric acid. Her symp-
toms improved significantly after symptomatic treat-
ment (Fig. 2B, Additional file 1: Tables 1 and 2), but she 
was still positive for SARS-CoV-2 RNA on February 7 
and 10 (Table 1). On February 11, routine blood tests, 
liver function tests, creatinine levels, and bilirubin lev-
els were normal (Additional file 1: Tables 1 and 2), and 
chest CT scans indicated the resolution of the scattered 
bilateral lung lesions (Fig. 2C). On February 12 and 14, 
two consecutive oropharyngeal and anal swabs were 
found to be negative for SARS-CoV-2 RNA (Table  1). 
As per the recommendations of the New Coronavirus 
Infection Pneumonia Protocol (version 7) proposed 
by the National Health Commission of China, this 

patient was now eligible for discharge and release from 
isolation.

Given that SARS-CoV-2 viral clearance patterns remain 
poorly understood, all discharged COVID-19 patients are 
transferred to a designated clinical observation center for 
an additional 14-day quarantine. On February 15, this 
patient was still experiencing a cough and some sputum 
production (Fig. 1), although her other symptoms (ano-
rexia, nausea, rhinorrhea, and fatigue) had improved. 
On February 28, she developed worsening anorexia and 
abdominal  discomfort. On February 29, biochemical 
tests revealed slightly abnormal liver function (ALT40 
U/L) (Additional file 1: Table 2), and a subsequent chest 
CT revealed the presence of a small number of bilateral 
fibrous lesions as well as the slight thickening of the left 
pleura (Fig.  2D). Anal swabs obtained on this same day 
were positive for SARS-CoV-2 RNA (cycle threshold val-
ues of approximately 36–37) (Table  1). The patient was 
thus transferred back to an isolation ward for further 
treatment. On March 5, chest CT follow-up demon-
strated the resolution of the bilateral pulmonary lesions 
in this patient (Fig.  2E), and both throat and anal swab 
samples were found to be negative for SARS-CoV-2 RNA 
on March 3, March 4, and March 6 (Table 1). The patient 
was then discharged to a designated clinical observation 
center for an additional 14-day quarantine period.

On March 7, the patient experienced a nonproductive 
cough and anorexia (Fig.  1). A chest CT scan revealed 
the presence of a few fibrous bilateral pulmonary lesions 
on March 13 (Fig. 2F). On March 21, anal swab samples 
from this patient were found to be negative for SARS-
CoV-2 RNA, whereas nasal swab samples were positive 
for viral RNA (cycle threshold values of approximately 
36) (Table  1). IgM and IgG antibody tests (Additional 
file  2: Methods) specific for SARS-CoV-2 were positive 
on this same date (Additional file 1: Table 3). To minimize 
the risk of further viral transmission, the patient was 
admitted to the isolation ward for the third time. She was 
treated with oseltamivir. Oropharyngeal swab and blood 
samples tested negative for SARS-CoV-2 RNA on March 
25 and March 28 (Table  1). The patient was discharged 
on Mach 28 and was transferred to the designated clini-
cal observation center for an additional 14-day quaran-
tine. IgM and IgG antibody tests specific for SARS-CoV-2 
were positive on March 30 (Additional file  1: Table  3). 
Anal and nasal swabs from this patient were negative for 
SARS-CoV-2 RNA on April 2 (Table 1).

Discussion and conclusion
There have been several reports to date of recurrent 
SARS-CoV-2 RNA positivity in patients who have recov-
ered from COVID-19 [4–6]. In the present case, our 
patient had two consecutive negative RT-PCR tests of 

Fig. 1 Symptoms according to day of illness, January 16 to April 09, 
2020
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nasopharyngeal and oropharyngeal swabs after recov-
ering from acute COVID-19 symptoms, but was subse-
quently found to exhibit SARS-CoV-2-positive anal and 
nasopharyngeal swabs on days 39 and 60 after symptom 
onset, respectively. Recently, Osman et  al. performed a 
review of similar re-positive cases after discharge from 
hospitals in China, and concluded that such repositivi-
zation may be attributable to false-negative laboratory 
results and prolonged viral shedding, rather than to re-
infection [7]. Although no official guidelines have been 

released to differentiate between whether recurrent RT-
PCR positivity is a consequence of true COVID-19 recur-
rence or intermittent RNA shedding, a growing body 
of evidence supports that the viral RNA re-positivity is 
more likely to be the result of prolonged viral shedding 
rather than re-infection. Several studies have reported 
prolonged RT-PCR positivity in a significant propor-
tion of recovered patients, however, RT-PCR re-positiv-
ity after recovery does not imply the presence of live or 
transmissible virus [8–10]. Viral culture tests failed to 
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Fig. 2 CT of the chest obtained on different time points of the disease course
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detect any virus growth in samples taken at Ct > 24 or for 
the first 8–18 days after symptom onset [11]. Recent ani-
mal model research further suggests that recovered rhe-
sus macaques are resistant to SARS-CoV-2 re-infection 
[12]. Alexandersen et al. confirmed the presence of highly 
stable virus genomic and subgenomic RNAs in diagnostic 

swab samples, which may shed light on prolonged and 
sometimes inconsistent PCR-positivity [13]. Together, 
these lines of evidence thus suggest that the recurrence 
of SARS-CoV-2-RNA positivity may not be indicative of 
true re-infection.

Fig. 3 Schematic presentation of epdemiological investigation. 0, Unknown source of infection in Wuhan; 1, patient of the present study; 2, 
daughter‑in‑law of case 1; 3, older grandson of case 1; 4, daughter of case 1; 5, husband of case 1; 6, older sister of case 1; 7, younger sister of case 
1; 8, son of case 1; 9, son‑in‑law of case 1; 10, granddaughter‑in‑law of case 1; 11, grandson‑in‑law of case 1; 12, younger grandson of case 1. The 
patient was diagnosed with COVID‑19 on Jan 28. Her daughter‑in‑law was diagnosed with COVID‑19 on Jan 30, while her husband was diagnosed 
with COVID‑19 on Feb 11. Her daughter and older grandson were found to be asymptomatic carriers. Other family members were negative for 
SARS‑CoV‑2 infection at the time of testing

Table 1 Results of real‑time reverse‑transcriptase–polymerase‑chain‑reaction testing

A cycle threshold (Ct) value of 40 is ued as the cut-off point. Lower Ct values indicate higher viral loads

NT denotes “not tested”. N/A denotes “not available”

Positive nucleic acid test results are shown in bold

Date/Specimen Nasopharyngeal swab Oropharyngeal swab Anal
swab

Blood
sample

Jan 28 (illness day 7) Positive
(Ct, 22–23)

NT NT NT

Feb 07 (illness day 17) Positive
(N/A)

NT NT NT

Feb 10 (illness day 20) Positive
(N/A)

NT NT NT

Feb 12 (illness day 22) NT Negative Negative NT

Feb 14 (illness day 24) NT Negative Negative NT

Feb 29 (illness day 39) NT Negative Positive
(Ct, 36–37)

NT

Mar 03 (illness day 42) NT Negative Negative NT

Mar 04 (illness day 43) NT Negative Negative NT

Mar 06 (illness day 45) NT Negative Negative NT

Mar 14 (illness day 53) NT Negative Negative NT

Mar 21 (illness day 60) NT Positive
(Ct, 36–36)

Negative NT

Mar 25 (illness day 64) NT Negative NT NT

Mar 28 (illness day 67) NT NT NT Negative

Apr 02 (illness day 72) NT Negative Negative NT
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Four members of this patient’s family who had been in 
close contact with her tested positive for SARS-CoV-2 
RNA. The basic reproduction rate (R0) for SARS-CoV-2 
in the present case was 5, consistent with the higher 
transmissibility of this virus relative to that of SARS-CoV 
(R0: 2–5) [14]. Further adaptation of SARS-CoV-2 to 
human hosts may further increase this R0 value, further 
expediting the global spread of this virus.

SARS-CoV-2 can be transmitted through both respira-
tory and extra-respiratory routes, which led us to recog-
nize the importance of testing specimens from multiple 
sites to improve overall sensitivity and to reduce rates of 
false-negative test results. Nasopharyngeal swabs and/or 
oropharyngeal swabs are often recommended for patient 
screening or for the diagnosis of early-stage COVID-
19 infections [15]. A single nasopharyngeal swab has 
become the standard sampling modality of choice, as it 
provides higher diagnostic yields, better patient toler-
ance, and is safer for operators. Nasopharyngeal swabs 
may also be combined with oropharyngeal swabs to 
increase sensitivity in the detection of SARS-CoV-2. 
Wang et  al. were able to detect SARS-CoV-2 viral RNA 
in different types of clinical specimens, and found that 
bronchoalveolar lavage fluid samples exhibited the high-
est positivity rate, followed by sputum, nasopharyngeal 
swabs, fiberoptic bronchoscopy brush biopsy, oropharyn-
geal swabs, feces, and blood samples [16]. In order to 
improve the sensitivity of our detection assays in the 
present study, we analyzed at least two specimens from 
different sites, as viral shedding patterns may vary dur-
ing different stages of infection. As anal swabs from this 
patient were positive for viral RNA after nasopharyngeal 
tests were negative, there is a possibility that viral shed-
ding from the gastrointestinal tract may occur, potentially 
facilitating the fecal–oral transmission of SARS-CoV-2.

There are prior reports of prolonged SARS-CoV-2 
shedding by COVID-19 patients even after symptoms 
have resolved and virus-specific antibodies have been 
detected. The patient in the present case report exhib-
ited an 84-day clinical course, which was longer than 
the 37-day course reported in another recent study [17]. 
She had a cough that lasted for 56 days, as well as nau-
sea and anorexia that lasted for 65 days, suggesting that 
SARS-CoV-2 was attacking both her respiratory and 
the digestive systems. This conclusion is further sup-
ported by the fact that both nasopharyngeal and anal 
swabs were positive for SARS-CoV-2 RNA. Even after 
the apparent resolution of lung pathology, this patient 
experienced cough, nausea, and anorexia, and recur-
rent SARS-CoV-2 RNA positivity. This indicates that 
viral shedding persisted in the respiratory and digestive 
tracts even after lung lesions had improved. Antibody 

tests may represent a valuable supplement to RT-PCR 
analyses when monitoring the course of COVID-19 dis-
ease in affected patients. Unexpectedly, the present case 
revealed that positive IgM antibodies were detected on 
days 60 after symptom onset. Li et al. recently reported 
that positive IgM and IgG titers were detected in 8 out 
of 16 discharged COVID-19 patients, suggesting the 
presence of active immunity and ongoing infection 
[18]. Qiu et al. [19] also found that IgM and IgG titers 
remained positive at day 51 after symptom onset, even 
when RT-PCR tests were negative. We thus speculate 
that the prolonged IgM positivity in our patient may be 
attributable to prolonged low-level viral shedding. Dur-
ing hospitalization, the patient received multiple antivi-
ral drugs, suggesting that the duration of viral shedding 
may be prolonged despite such treatment [20]. Previ-
ous reports have suggested that the duration of viral 
shedding is correlated with the host’s immune status, 
as immunocompromised patients can shed influenza 
A virus for 18  months [21]. Many COVID-19 patients 
have low  CD4+ and  CD8+ T cell counts [21, 22]. Con-
sistent with this, we observed low  CD4+,  CD8+, and 
 CD3+ counts in the present patient on day 60 (Addi-
tional file 1: Table 4), at which time her nasopharyngeal 
swabs were again positive for SARS-CoV-2 viral RNA. 
We therefore speculate that the recurrent SARS-CoV-2 
positivity in this patient may have been associated with 
impaired immune function, although further samples 
will need to be analyzed to confirm this hypothesis.

The limitations of this study should also be noted. 
First, we could not perform whole genome sequencing 
and viral culturing to confirm the RT-PCR results. Sec-
ond, we did not titrate IgM and IgG and their ratios to 
determine whether there was sustained immune system 
maturation. Third, we did not monitor the viral load of 
SARS-CoV-2 at different stages of infection to verify 
nucleric acid results and viral shedding patterns.

In summary, the COVID-19 patient in this case 
report experienced two episodes of recurrent SARS-
CoV-2 RNA positivity and prolonged viral shedding 
after the resolution of her symptoms, and was addi-
tionally positive for SARS-CoV-2-specific IgM at the 
time of recurrent shedding. This case emphasizes that 
it is important for discharged patients to comply with 
strict post-convalescent home isolation guidelines for 
at least 2  weeks, as SARS-CoV-2 RNA re-positivity or 
prolonged viral shedding may occur in some a subset 
of recovering patients. Further research is necessary in 
order to understand the mechanisms whereby SARS-
CoV-2 RNA positivity recurs and viral shedding is pro-
longed in convalescent COVID-19 patients.
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