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Letter to the Editor: Three cases of redetectable positive
SARS-CoV-2 RNA in recovered COVID-19 patients

with antibodies

To the Editor,

In December 2019, a series of unexplained pneumonia cases ap-
peared which clinical manifestations suggested viral pneumonia.
Deep sequencing of lower respiratory tract samples identified a
novel coronavirus named the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), and the disease it caused was named
coronavirus disease 2019 (COVID-19)." By the end of March 2020,
the number of patients with COVID-19 in China has reached 82 545
and 3314 deaths. A total of 750890 confirmed cases and 36 405
deaths were registered worldwide.? The number of confirmed cases
in Wuhan steadily declined from 18 February 2020, 12 days after
the first Fangcang shelter hospitals started admitting patients.’
Unfortunately, there have been some readmission patients due to
redetectable positive results of SARS-CoV-2 RNA test in Wuhan
recently. Among them, we found three readmission patients with IgM
negative and positive I1gG antibodies during hospitalization. However,
there is currently no reported study on readmission COVID-19 pa-
tients with antibodies. Here, we report three readmission patients of
COVID-19 with negative IgM and positive IgG, and describe
their diagnosis and treatment process, fever symptoms, computed
tomography (CT) images, and the dynamic changes of IgM and IgG
antibodies during the first and second admissions.

Three readmission patients with COVID-19 admitted to Tongji
Hospital, Tongji Medical College, Huazhong University of Science and
Technology from 12 February to 1 March 2020. One of them was
male and two were female. The ages of the patients was 36, 74, and
34 vyears old, respectively. These three patients were admitted to
Tongji Hospital from 12 February to 1 March 2020. Epidemiological
data showed that all three patients had a long history of residence in
Wuhan. Case 2 had a medical history of hypertension.The first onset
date of these three patients was 19 January to 8 February 2020. All
three patients presented with a fever and two of them had a cough.
Patients' body temperatures fluctuated within the range of 37.1°C to
38.6°C. The respiratory rate of three patients were 19, 20, and 17
per minute, respectively. The length of the first hospitalization of
these three patients was 10, 16, and 10 days, respectively. Diagnosis
of patients was confirmed by a positive SARS-CoV-2 RNA test.* All
three patients had a chest CT scan and showed multiple patchy
ground-glass shadows in lungs. The readmission of the three patients
was from 10 March to 20 March 2020 due to positivity for the
SARS-CoV-2 RNA test. During there readmission period, the patient's

temperature was normal and there was no special symptom. The

respiratory rate of three patients were 20, 18, and 18 per minute,
respectively. The time from the first discharge to the second
admission was 7, 12, and 9 days, respectively. The length of the
second hospitalization of case 1 was more than 17 days while case 2
was 16 days, and case 3 was 11 days.

The SARS-CoV-2 RNA test of all three patients was positive
before being admitted to hospital. The results of SARS-CoV-2 RNA
test during the two periods of hospitalization were shown in
Table 1. During the first hospitalization, physical examination
revealed normal vital signs of three patients with oxygen saturation
of 99%, 99%, and 98%, respectively, while the patients were
breathing ambient air. Some relevant auxiliary examinations such
as blood routine, urine routine, stool routine, coagulation function,
liver and renal function, electrolytes, and inflammation indicators
were completed and the results were normal. IgM test for re-
spiratory syncytial virus, adenovirus, influenza A and B, parain-
fluenza, Legionella pneumophila, Mycoplasma pneumoniae, and
Chlamydia pneumoniae were negative. All patients were given
treatments such as anti-infection medicaitons, antiviral medicaitons,
Traditional Chinese Medicine therapy, immunomodulatory medi-
caitons, and oxygen therapy were given in time as well. Further-
more, systematic health education was given to the three patients
for building confidence in coping with the disease. The antiviral
medications used include Abidol, ribavirin, hydroxychloroquine
sulfate, and chloroquine phosphate tablets; antibacterial medicai-
tons include azithromycin, moxifloxacin, and amoxicillin; Traditional
Chinese Medicines include Naoxintong capsule and Lianhua Qing-
wen capsule; and immunomodulators include thymosin, tocilizumab,
human immunoglobulin, and human blood albumin. After the
treatment, the symptoms of all three patients were alleviated, and
they maintained normal body temperature. The dynamics of chest
high-resolution CT revealed gradual absorption of lung lesions, as
shown in Figure 1. Nasopharyngeal swab tests of SARS-CoV-2 RNA
were performed repeatedly for surveillance, the results were ne-
gative for at least two consecutive times (sampling interval = 1 day),
which meets the discharge standards. All patients were isolated in
hotel for 2 weeks after discharge. All three patients were observed
in isolation hotel after the first discharge, and continuously treated
with Traditional Chinese Medicine. Although no special discomfort
was found, all patient's nasopharyngeal swab tests of SARS-CoV-2
RNA were positive during the isolation. All three patients had no

fever, only one patient has developed the symptom of cough.
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TABLE 1 Results of SARS-CoV-2 RNA and antibody tests of readmission patients

Readmission

Hotel Isolation

First hospitalization

Before hospitalization

Second

First

Second

First

Third

Third

First

(date)

1gG

(Date) IgM

1gG

IgM

(Date)

First (date)

+(3/14)

(date)
#

IgG

(Date) IgM

1gG

IgM

(Date)

Second (date)
+(2/24)

(date)

Case

+(3/23)

<10 4192

+(3/22)

<10 36.28

+(3/19)

<10 8239

-(3/2)

<10 89.26

-(2/27)

+(2/8)

Case 1

-(3/17)
-(3/28)

-(3/10) <10 23154 -—(3/13) <10 226.66

+(3/21)

+(3/10)

-(2/25)
-(3/8)

#

+(2/13) <10 106.15 -(2/19) #

-(3/2)

+(2/3) #

+(2/20)

Case 2

<10 78.67

-(3/26)

73.39

<10

+(3/19)

134.60 -(3/5) <10 162.71

24.87

+(2/27)

Case 3

Note: For results of SARS-CoV-2 RNA, “+”": positive; “~": negative; “#”: no test. For results of antibody tests, “>10": positive; “< 10”: negative; “#": no test.

Abbreviation: SARS-CoV-2, severe acute respiratory syndrome coronavirus-2.
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After readmission, CT examination showed that the lesions of all
three patients were further absorbed compared with first hospitaliza-
tion period, see Figure 1. Blood routine, urine routine, and stool routine
tests, coagulation function, liver and renal function, electrolytes, and
inflammation indicators were completed and the results were normal.
IgM test for respiratory syncytial virus, adenovirus, influenza A and B,
parainfluenza, L. pneumophila, M. pneumoniae, and C. pneumoniae were
negative. During the second hospitalization, subcutaneous injection of
thymic pentapeptide was used as a treatment for immunity. Hydroxy-
chloroquine sulfate, chloroquine phosphate tablets, and abidol hydro-
chloride tablets were used for antiviral therapy. Azithromycin and
moxifloxacin were used for anti-infection. Symptomatic treatment of
glycyrrhizin diamine enteric-coated capsules for protecting liver and
reducing enzymes. The nasopharyngeal swab test of SARS-CoV-2 of
three patients were seen in Table 1. The result of case 1 was still
positive, and she stayed in hospital for further treatment until now. The
results of case 2 and 3 turned negative for two consecutive times. They
were discharged and were encouraged to maintain hotel isolation for at
least 14 days.

It is reported that detectable and continuous high level of IgM
indicated the acute phase of infection of SARS-CoV-2.” 1gG responded
later than IgM and persisted at high levels in SARS-CoV-2 infected
patients, indicating the humoral immune reaction to protect the body
against the SARS-CoV-2 virus. Details of dynamic changes and results
of IgM and IgG antibodies were listed in Table 1. For the first test, IgM
was negative in cases 1 and 2 and positive but in low level in case 3,
while IgG was positive in all three patients. The results for IgM were
negative and positive for IgG when all three patients were discharged.
During readmission to hospital, the results were still negative for IgM
and positive for IgG antibodies. Compared with the first admission, I1gG
levels declined in case 1 and 3, while it increased in case 2.

There could be a few possible reasons for the fluctuation of the
results of the SARS-CoV-2 RNA retests while all three patients were
negative for IgM and positive for IgG. First of all, these patients were
isolated in a single room after being discharged, they were not
exposed to new sources of infection. It is not proved that the patients
had contagious virus by detection of specific gene fragments. The
detoxification procedure does occur which will cause redetectable
positive SARS-CoV-2 RNA in recovered patients with COVID-19.°
Furthermore, viral RNA detection is almost the only way to confirm
the infection of SARS-CoV-2 in practice. However, various factors
could lead to reduced sensitivity by RNA detection, such as sample
type, specimen collection and transport, RNA extraction, detection
reagents, and viral load, which proposes serious challenge to disease
control.” Therefore, even if the RNA test is negative, it cannot be
used as a basis for exclusion of COVID-19, and it needs to be com-
prehensively judged in combination with actual conditions. Lastly,
with the continued passage of SARS-CoV-2, it may show a tendency
of weakened toxicity and enter into a symbiosis between human and
virus.® As a result, the recovered patients with COVID-19 may
become silent carriers. Recent studies indicated that the concentra-
tion of antibodies in the plasma was independently associated with

disease severity in patients with COVID-19.”'° However, these
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(A) (B)

G

Case 3

Case 3

patients redetectable positive for SARS-CoV-2 RNA displayed high
levels of IgG and negative IgM in the plasma during two hospitali-
zation periods. Future studies are needed to investigate humoral
immune reaction to the SARS-CoV-2 virus.
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