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A B S T R A C T

Objective: The aim of this study was to evaluate the respiratory and physical function of patients who
retested positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) RNA during post-
coronavirus disease 2019 (COVID-19) rehabilitation.
Methods: A total of 302 discharged COVID-19 patients were included. Discharged patients were followed
up for 14 days to 6 months. The modified Medical Research Council (mMRC) dyspnea scale, Borg rating of
perceived exertion, and manual muscle testing (MMT) scores on day 14 and at 6 months after discharge
were compared between the redetectable positive (RP) and non-RP (NRP) groups. Prognoses of
respiratory and physical function were compared between patients who recovered from moderate and
severe COVID-19.
Results: Of the study patients, 7.6% were RP. The proportion of patients who used antiviral drugs was
significantly lower in the RP group than in the NRP group. There were no differences in mMRC, Borg, or
MMT scores within the RP and NRP groups. The mMRC, Borg, and MMT scores were worse for patients
with severe disease when compared to those with moderate disease at both follow-up time points.
Conclusions: COVID-19 patients who did not take antiviral drugs were more likely to be RP after discharge.
The recovery of respiratory and physical function was not related to re-positivity during rehabilitation,
but was related to disease severity during hospitalization.
© 2021 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

Introduction

The coronavirus disease 2019 (COVID-19) pandemic is a major
global public health event. COVID-19 is caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2). As of April 4,
2021, a total of 131 487 572 confirmed cases of COVID-19
worldwide, including 2 857 702 deaths, had been reported to
the World Health Organization (WHO) (WHO, 2021). Significant

progress has been made in the treatment of COVID-19, and a large
number of patients have been cured and discharged.

Some recent studies have successively reported that SARS-CoV-
2 may be redetected by reverse transcription PCR (RT-PCR) during
post-COVID-19 rehabilitation (Du et al., 2020; Kang, 2020; Mei
et al., 2020; Zheng et al., 2020). The proportion of re-positive
patients has ranged from 2.4% to 69.2% (Du et al., 2020), and the
redetectable positive (RP) results have been reported to last from 1
to 38 days after discharge (Mei et al., 2020). Most RP patients have
been asymptomatic or have had mild symptoms; however, some
patients have progressed to a severe condition and died (Gousseff
et al., 2020). At present, the characteristics of RP patients are not
well understood. Moreover, there is no report on the prognosis of
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ubjects and methods

tudy subjects

A total of 302 patients with confirmed COVID-19 who were
ischarged from Tianjin Haihe Hospital between January 21, 2020
nd January 11, 2021 were recruited. Of the 156 non-local patients
ho had returned to their home country by 6 months after
ischarge, 12 were lost to follow-up and two died. A total of 132
atients were followed up for 6 months. All enrolled patients met
he diagnostic criteria, clinical classification, and discharge criteria
utlined by the Chinese Clinical Guidance for COVID-19 Pneumo-
ia Diagnosis and Treatment published by the China National
ealth Commission (Shen et al., 2020). The criteria for diagnosis
ere as follows: suspected case with one of the following
tiological or serological factors: (1) positive real-time fluores-
ence RT-PCR detection of SARS-CoV-2 nucleic acid; (2) virus gene
equencing, highly homologous with the known SARS-CoV-2; (3)
he new coronavirus-specific IgG antibody changes from negative
o positive or the IgG antibody titer in the recovery phase is 4 times
r more higher than that in the acute phase.
The criteria for patient discharge were as follows: (1) a normal

ody temperature for more than 3 days, (2) respiratory symptoms
ad been significantly relieved, (3) acute exudative lesions on chest
omputed tomography (CT) scan had resolved, and (4) two
onsecutive respiratory specimens (specimens collected at least
4 h apart) were negative for SARS-CoV-2 RNA by RT-PCR. All
ischarged patients continued to quarantine and were observed
or 14 days. The discharged patients were followed up every week.
ARS-CoV-2 RNA testing was performed at each follow-up.
atients who were RP for SARS-CoV-2 RNA were readmitted for
urther medical observation.

For this study, the patients were divided into RP and non-RP
NRP) groups according to their SARS-CoV-2 RNA RT-PCR results
uring rehabilitation. They were also further subdivided into
roups according to the severity of the disease during their
ospitalization: moderate and severe groups. Moderate-type
isease was defined as cases in which symptoms such as fever

and respiratory tract symptoms were present and manifestations
of pneumonia could be seen on imaging. Patients who met any of
the following criteria were classified as having severe-type
disease: (1) dyspnea, respiratory rate �33 breaths/min; (2) in
resting state, finger oxygen saturation �93%; (3) arterial blood
partial pressure of oxygen/fraction of inspired oxygen �300 mmHg
(1 mmHg = 0.133 kPa); and (4) lung imaging showing that
the lesion had progressed significantly, by more than 50% within
24–48 h.

The exclusion criteria were patients who (1) died before the
follow-up, (2) refused to participate in the follow-up, and (3) left
the local area and could not complete the follow-up.

Data collection

Basic data collection
Each patient’s, sex, age, comorbidities, use of antiviral drugs,

and modified Medical Research Council (mMRC), Borg, and manual
muscle test (MMT) scores were collected through a combination of
questionnaires and a review of the electronic medical records.

SARS-CoV-2 RT-PCR test
Nasal, throat, anal, and stool swabs were collected, and SARS-

CoV-2 RNA RT-PCR tests were conducted at the Tianjin Center for
Disease Control.

Assessment of respiratory function
Dyspnea was assessed with the mMRC dyspnea scale, which is

used in many respiratory diseases (Casanova et al., 2015). The
mMRC scale used in this study was graded as follows: grade 0,
difficulty breathing only during strenuous exercise; grade 1,
dyspnea when walking fast on flat ground or walking on small
slopes; grade 2, due to dyspnea, the patient is slower than peers or
needs to stop and rest when walking on flat ground; grade 3, the
patient needs to stop and rest after walking about 100 meters or a
few minutes on flat ground; and grade 4, the patient cannot leave
the house due to severe breathing difficulties or has difficulty
breathing while getting dressed and undressed.
Figure 1. Flow chart of patients with COVID-19 discharged from hospital in this study. RP, redetectable positive; NRP, non-redetectable positive.
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Assessment of physical function
The Borg scale is a valuable non-invasive test for the

prediction of muscle weakness in patients (Just et al., 2010).
The Borg rating of perceived exertion was used in this study: 0
points, no dyspnea or fatigue at all; 0.5 points, very slight
dyspnea or fatigue, almost imperceptible; 1 point, very slight
dyspnea or fatigue; 2 points, mild dyspnea or fatigue; 3 points,
moderate dyspnea or fatigue; 4 points, slightly severe dyspnea
or fatigue; 5 points, severe dyspnea or fatigue; 6–8 points, very
severe dyspnea or fatigue; 9 points, extremely severe dyspnea or
fatigue; and 10 points, excessive dyspnea or fatigue, reaching
the limit. Physical function can be assessed readily through
MMT (Lee et al., 2012). MMT was used to assess the muscle
strength of the upper (biceps (elbow flexion), triceps (elbow
extension)) and lower (iliopsoas (hip flexion), quadriceps (knee
extension), tibialis anterior (ankle dorsiflexion)) left and right
limbs. The patient’s condition was evaluated based on fatigue
and physical strength.

Ethical approval statement

The present study was approved by the Institutional Review
Board of Tianjin Haihe Hospital (2020HHKT-023). Written
informed consent was obtained from all study participants

Statistical methods

IBM SPSS Statistics for Windows, version 26.0 (IBM Corp.,
Armonk, NY, USA) was used for the statistical analysis. Numerical
data are presented as the number of cases (%), and the comparison
of rates was performed by Chi-square test. Measurement data with
a skewed distribution are presented as the median and inter-
quartile range (IQR, 25th percentile, 75th percentile), and the
Mann–Whitney U-test was used for comparison between groups. P
< 0.05 indicated statistical significance.

Results

Patient enrollment process and basic data

The case data of a total of 302 patients with COVID-19 were
collected in this study. Of these patients, 23 were in the RP group
(19 with moderate disease and four with severe disease) and 279
were in the NRP group (219 with moderate disease and 60 with
severe disease). In total, 302 patients completed the mMRC, Borg,
and MMT assessments on day 14 after discharge and 132 patients
completed the assessments at 6 months after discharge (Figure 1).

The condition of specimens and the dynamic changes in nucleic acid
tests in the RP group

Among the 23 patients who retested positive, 12 were positive
for throat swabs, five for nucleic acid in stool samples, three for
nasal swabs, two for anal swabs, and one for a throat swab and
nucleic acid in a stool sample at the same time. The average time
between the positive retest result and the time of discharge was
11.61 days. The average time for nucleic acid to turn negative again
after the positive retest result was 11.48 days (range 3–37 days)
(Figure 2).

Comparison of clinical characteristics between the RP and NRP group
patients

There was no significant difference between the two groups of
patients in terms of sex, disease type, and comorbidities. The
median age in the RP group was 35 years (IQR 27–48 years), which
was lower than that in the NRP group at 41 years (IQR 27–54 years)
(Table 1). In further detail (Table 2), the percentage of severe cases
within the age group >60 years was 40.6% (26/64), which was
much higher than that in the age group <60 years at 7.1% (17/238).
The proportion of patients using antiviral drugs in the RP group
was significantly lower than that in the NRP group (Table 1). In the
Figure 2. Dynamic profile of intermittent negative status of redetectable positive (RP) patients.
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oderate-type disease group, the proportion of RP patients using
ntiviral drugs was lower than that of the NRP patients. However,
n the severe-type disease group, there was no difference in the
roportion of patients using antiviral drugs between the RP and
RP groups (Table 2).

valuation of respiratory and physical function of COVID-19 patients
n day 14 after discharge

This study showed that on day 14 after discharge, the mMRC,
org, and MMT scores of patients in the severe-type disease group
ere worse than those of the patients in the moderate-type
isease group (Table 3). There were no differences in mMRC, Borg,
nd MMT scores between the RP and NRP groups (Table 4). Further
tratified comparison showed no differences in the mMRC, Borg,
nd MMT scores between patients who had recovered from
oderate-type COVID-19 and severe-type COVID-19 in the RP
roup. However, the mMRC, Borg, and MMT scores for the patients
ho had recovered from severe-type COVID-19 were worse in the
RP group (Table 5).

valuation of respiratory and physical function of COVID-19 patients
t 6 months after discharge

This study conducted a 6-month follow-up of 132 discharged
OVID-19 patients, including 23 in the RP group and 109 in the NRP

group. A comparison between the two groups showed that the
proportion of patients using antiviral therapy was still lower in the
RP group than in the NRP group (Table 6). Moreover, there was a
statistically significant difference in age between the patients in
the RP and NRP groups (Table 6).

At 6 months after the COVID-19 patients had been discharged
from the hospital, the mMRC, Borg, and MMT scores of patients
who had recovered from severe-type COVID-19 were still worse
than those of patients who had recovered from moderate-type
COVID-19 (Table 7). There were no differences in mMRC, Borg, and
MMT scores between the RP and NRP groups (Table 8). Further
stratified comparison showed that there were no differences in
mMRC, Borg, and MMT scores between patients who had recovered

able 1
linical characteristics of redetectable positive (RP) and non-redetectable positive
NRP) patients.

Characteristics RP (n = 23) NRP (n = 279) P-value

Age (years), median (IQR) 35 (27–48) 41 (27–54) 0.195
Sex, n (%) 0.289

Male 15 (65.2%) 150 (53.8%)
Female 8 (34.8%) 129 (46.2%)

Type, n (%) 0.843
Moderate 19 (82.6%) 219 (78.5%)
Severe 4 (17.4%) 60 (21.5%)

Antiviral therapya, n (%) 0.015
Yes 18 (78.3%) 259 (92.83%)
No 5 (21.7%) 16 (5.73%)
Missing 0 (0%) 4 (1.43%)

Comorbidity, n (%) 0.823
Yes 6 (26.1%) 67 (24.0%)
No 17 (73.9%) 212 (76.0%)

R, interquartile range.
a Antiviral drugs included arbidol, lopinavir, ritonavir, oseltamivir, darunavir
obistat, and favipiravir.

able 2
linical characteristics of patients with moderate and severe disease.

Characteristics Moderate (n = 238) Severe (n = 64)

RP (n = 19) NRP (n = 219) P-value RP (n = 4) NRP (n = 60) P-value

Age (years), n (%) 0.325 0.923
�14 2 (10.5%) 9 (4.1%) 0 0
15–59 17 (89.5%) 193 (88.1%) 2 (50.0%) 36 (60.0%)
�60 0 17 (7.8%) 2 (50.0%) 24 (40.0%)

Sex, n (%) 0.208 1.000 1.000
Male 13 (68.4%) 117 (53.4%) 2 (50.0%) 33 (55.0%)
Female 6 (31.6%) 102 (46.6%) 2 (50.0%) 27 (45.0%)

Antiviral therapya, n (%) 0.013 1.000
Yes 14 (73.7%) 201 (91.8%) 4 (100%) 58 (96.6%)
No 5 (26.3%) 15 (6.8%) 0 1 (1.7%)

Table 3
Assessment of respiratory function and physical function in patients with moderate
and severe disease, on day 14 after discharge.

Moderate
(n = 238)

Severe(n = 64) P-value

mMRC score <0.001
0 238 (100%) 55 (85.9%)
�1 0 (0%) 9 (14.1%)

Borg score <0.001
0 234 (98.3%) 52 (81.25%)
�1 4 (1.7%) 12 (18.75%)

MMT score <0.001
5 238 (100%) 59 (92.2%)
�4 0 (0%) 5 (7.8%)

mMRC, modified Medical Research Council; Borg, Borg dyspnea scale; MMT, manual
muscle test.

Table 4
Assessment of respiratory and physical function in RP and NRP patients, on day 14
after discharge.

RP
(n = 23)

NRP(n = 279) P-value

mMRC score 0.383
0 23 (100%) 270 (96.8%)
�1 0 (0%) 9 (3.2%)

Borg score 0.239
0 23 (100%) 263 (94.3%)
�1 0 (0%) 16 (5.7%)

MMT score 0.518
5 23 (100%) 274 (98.2%)
�4 0 (0%) 5 (1.8%)

RP, redetectable positive; NRP, non-redetectable positive; mMRC, modified Medical
Research Council; Borg, Borg dyspnea scale; MMT, manual muscle test.
Missing 0 3 (1.4%) 0 1 (1.7%)
Comorbidity, n (%) 0.886 1.000

Yes 4 (21.1%) 37 (16.9%) 2 (50.0%) 30 (50.0%)
No 15 (78.9%) 182 (83.1%) 2 (50.0%) 30 (50.0%)

P, redetectable positive; NRP, non-redetectable positive.
a Antiviral drugs included arbidol, lopinavir, ritonavir, oseltamivir, darunavir cobistat, and favipiravir.
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from moderate-type COVID-19 and those who had recovered from
severe-type COVID-19 in the RP group. However, the mMRC, Borg,
and MMT scores for patients who had recovered from severe-type
COVID-19 were worse in the NRP group (Table 9).

Comparison of respiratory and physical function between the RP and
NRP groups on day 14 and at 6 months after discharge

There were no differences in the mMRC, Borg, and MMT scores
of the RP and NRP groups at 14 days and 6 months after discharge
(Table 10).

Discussion

This study retrospectively analyzed the demographic character-
istics and respiratory and physical function of patients who were
RP and those who were NRP. A total of 23 RP patients were
included, accounting for 7.6% of the patients discharged during the
study period. The study results showed that the proportion of
patients using antiviral drugs in the RP group was significantly
lower than that in the NRP group. A lack of antiviral treatment may
cause incomplete elimination of the virus. When the viral load is
insufficient or below the reagent threshold, a false-negative result
will occur. After the patient is discharged from the hospital, due to
a lack of treatment, virus proliferation fluctuates, resulting in a
positive nucleic acid test again (He et al., 2020).

In this study, patients in the RP group had recovered from
mainly mild and moderate COVID-19. The amount of virus in
patients with different disease courses and conditions may vary.
When the SARS-CoV-2 load is low, intermittent detoxification will
occur during the disease course. This will manifest as negative
nucleic acid test results in the intermittent period and positive
results during detoxification (Qi et al., 2020). This may also be the
cause of the positive nucleic acid retest results.

The current study showed that at 6 months after the patients
had been discharged from the hospital, the proportion of moderate
disease patients in the RP group was greater. Previous studies have
reported that patients with moderate disease were younger than
those with severe disease (Zhou et al., 2020). The present study
showed that the age of the patients in the RP group was
significantly lower than that of the patients in the NRP group;
this may be related to the higher proportion of patients with
moderate disease in the RP group. Therefore, for patients
discharged from the hospital, more attention should be paid to

Table 5
Assessment of respiratory and physical function in RP and NRP patients according to disease severity, on day 14 after discharge.

RP (n = 23) NRP (n = 279)

Moderate(n = 19) Severe(n = 4) P-value Moderate(n = 219) Severe(n = 60) P-value

mMRC score 1.000 <0.001
0 19 (100%) 4 (100%) 219 (100%) 51 (85.0%)
�1 0 (0%) 0 (0%) 0 (0%) 9 (15.0%)

Borg score 1.000 <0.001
0 19 (100%) 4 (100%) 215 (98.2%) 48 (80.0%)
�1 0 (0%) 0 (0%) 4 (1.8%) 12 (20.0%)

MMT score 1.000 <0.001
5 19 (100%) 4 (100%) 219 (100%) 55 (91.7%)
�4 0 (0%) 0 (0%) 0 (0%) 5 (8.3%)

RP, redetectable positive; NRP, non-redetectable positive; mMRC, modified Medical Research Council; Borg, Borg dyspnea scale; MMT, manual muscle test.

Table 6
Clinical characteristics of patients followed up to 6 months.

Characteristics RP (n = 23) NRP (n = 109) P-value

Age (years), median (IQR) 35 (27–48) 48 (37–60) 0.002
Sex, n (%) 0.258

Male 15 (65.2%) 57 (52.3%)
Female 8 (34.8%) 52 (47.7%)

Type, n (%) 0.053
Moderate 19 (82.6%) 67 (61.5%)
Severe 4 (17.4%) 42 (38.5%)

Antiviral therapya, n (%) 0.003
Yes 18 (78.3%) 104 (95.4%)
No 5 (21.7%) 3 (2.8%)
Missing 0 (0%) 2 (1.8%)

Comorbidity, n (%) 0.294
Yes 6 (26.1%) 41 (37.6%)
No 17 (73.9%) 68 (62.4%)

RP, redetectable positive; NRP, non-redetectable positive; IQR, interquartile range.
a Antiviral drugs included arbidol, lopinavir, ritonavir, oseltamivir, darunavir

cobistat, and favipiravir.

Table 7
Assessment of respiratory function and physical function in patients with moderate
and severe disease followed up to 6 months after discharge.

Moderate
(n = 86)

Severe(n = 46) P-value

mMRC score 0.006
0 84 (97.7%) 39 (84.8%)
�1 2 (2.3%) 7 (15.2%)

Borg score 0.001
0 82 (95.3%) 35 (76.1%)
�1 4 (4.7%) 11 (23.9%)

MMT score 0.006
5 86 (100%) 42 (91.3%)
�4 0 (0%) 4 (8.7%)

mMRC, modified Medical Research Council; Borg, Borg dyspnea scale; MMT, manual
muscle test.

Table 8
Assessment of rehabilitation in RP and NRP patients followed up to 6 months after
discharge.

RP (n = 23) NRP (n = 109) P-value

mMRC score 0.155
0 23 (100%) 100 (91.7%)
�1 0 (0%) 9 (8.3%)

Borg score 0.06

0 23 (100%) 94 (86.2%)
�1 0 (0%) 15 (13.8%)

MMT score 0.686
5 22 (95.7%) 106 (97.2%)
�4 1 (4.3%) 3 (2.8%)

RP, redetectable positive; NRP, non-redetectable positive; mMRC, modified Medical
Research Council; Borg, Borg dyspnea scale; MMT, manual muscle test.
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nucleic acid testing of young patients who had disease of moderate
type at the initial stage of onset.

However, to date, there has been no report of infections in
individuals exposed to patients who have retested positive. A study
from South Korea conducted virus culture on 285 COVID-19
patients who retested positive during rehabilitation, and all culture
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esults were negative. This confirmed that there was no active
irus in the samples from these patients (Kang, 2020). Therefore, a
ositive nucleic acid test result for SARS-CoV-2 can only indicate
hat viral nucleic acid has been detected, but not that the virus is
eactivated or has caused reinfection (Lan et al., 2020). Whether
einfection or reactivation has occurred can be further confirmed
y virus whole genome sequencing and virus culture.
A follow-up study of 383 patients recovering from severe acute

espiratory syndrome (SARS) indicated that 27.3% of the patients
ad impaired pulmonary diffusion function at hospital discharge.
orty of these patients were followed up for 1 year, at which time
0 patients (50%) still had abnormal lung function (Xie et al., 2005).
his shows that the impact of coronaviruses on the lungs is long-
asting. Most reports on abnormal respiratory function in COVID-
9 patients have focused on the state of the patients at discharge
Mo et al., 2020). Some COVID-19 patients had difficulty breathing
fter activities of varying degrees at discharge. Post-inflammation
ulmonary fibrosis was seen on imaging, and some cases
anifested as varying degrees of usual interstitial pneumonia or
on-specific interstitial pneumonia (Zhan et al., 2020). In addition,
ngiotensin-converting enzyme 2 receptors are widespread in the
uman body, and SARS-CoV-2 causes an inflammatory factor
torm. Thus, apart from the damage to the lungs, SARS-CoV-2
nfection may cause damage to the cardiovascular and renal
ystems (Su et al., 2020; Lindner et al., 2020). We retrieved only one
ohort study on the prognosis of patients with COVID-19 during
he rehabilitation period. The study suggested that abnormalities
n lung diffusion function and imaging are more common in

differences in respiratory and physical function between the RP
and NRP groups on day 14 and at 6 months after discharge. In the
NRP group, the respiratory and physical function scores of severe-
type cases were worse. In the RP group, the respiratory and
physical function scores of severe-type cases did not differ from
those of moderate-type cases. This may be related to the lower
average age and lower proportion of severe-type cases in the RP
group of this study. Therefore, we believe that the follow-up of RP
patients can be the same as that of NRP patients.

When assessing the prognosis of COVID-19, attention should be
paid to disease severity at the time of initial hospitalization, and
focus should be on the severe-type cases. Patients with possible
abnormal prognoses should be screened out through the assess-
ment form for respiratory and physical functions. Corresponding
examinations, assessments, and rehabilitation guidance should
then be performed on this population. This study clarified the
populations that deserve close attention after discharge, provided
a simple evaluation method, and screened out patients with
abnormal recovery through simple evaluation. However, there is a
need to further study the correlation of these abnormal scores with
abnormal lung function and chest CT scans. This will require
multicenter studies on a larger scale.

Conclusions

Overall, the study findings reveal that the prognoses of RP and
NRP patients are not different in terms of respiratory and physical
function. The recovery of respiratory and physical function in
COVID-19 patients during rehabilitation was not related to
whether the patient retested positive; however, it was related to
the patient’s condition during hospitalization. It is necessary to
strengthen the evaluation and observation of patients with severe-
type disease after discharge.

Limitations

This study has several limitations. First, this was a single-center
retrospective study with a limited sample size and follow-up.
Therefore, multicenter studies with a longer follow-up are needed
to evaluate the prognosis of patients who retest positive. Second,
dynamic changes in serum specific antibody levels in RP patients
were not studied. These should be further studied in order to
determine the continuous protective effect of serum specific
antibodies against SARS-CoV-2 and the relationship between

able 9
espiratory function and physical function assessment of RP and NRP patients followed up to 6 months after discharge.

RP (n = 23) NRP (n = 109)

Moderate(n = 19) Severe(n = 4) P-value Moderate(n = 67) Severe(n = 42) P-value

mMRC score 1.000 0.013
0 19 (100%) 4 (100%) 65 (97.0%) 35 (83.3%)
�1 0 (0%) 0 (0%) 2 (3.0%) 7 (16.7%)

Borg score 1.000 0.002
0 19 (100%) 4 (100%) 63 (94.0%) 31 (73.8%)
�1 0 (0%) 0 (0%) 4 (6.0%) 11 (26.2%)

MMT score 0.456 0.027
5 19 (100%) 3 (75.0%) 67 (100%) 39 (92.9%)
�4 0 (0%) 1 (25.0%) 0 (0%) 3 (7.1%)

P, redetectable positive; NRP, non-redetectable positive; mMRC, modified Medical Research Council; Borg, Borg dyspnea scale; MMT, manual muscle test.

able 10
ssessment of respiratory function and physical function in RP and NRP patients, 14
ays and 6 months after discharge.

RP (n = 23) NRP (n = 109)

14 days 6 months P-value 14 days 6 months P-value

mMRC score 1.000 0.857
0 23 (100%) 23 (100%) 101 (92.7%) 100 (91.7%)
�1 0 (0%) 0 (0%) 8 (7.3%) 9 (8.3%)
Borg score 1.000 0.832
0 23 (100%) 23 (100%) 93 (85.3%) 94 (86.2%)
�1 0 (0%) 0 (0%) 16 (14.7%) 15 (13.8%)
MMT score 0.317 0.466
5 23 (100%) 22 (95.7%) 104 (95.4%) 106 (97.2%)
�4 0 (0%) 1 (4.3%) 5 (4.6%) 3 (2.8%)

P, redetectable positive; NRP, non-redetectable positive; mMRC, modified Medical
esearch Council; Borg, Borg dyspnea scale; MMT, manual muscle test.
evere-type cases at 6 months after discharge (Huang et al., 2021).
owever, the study did not analyze the prognosis of patients who
etested positive.

The current study found that the mMRC, Borg, and MMT scores
f severe-type cases on day 14 and at 6 months after discharge
ere worse than those of the moderate-type cases. There were no
1

antibody levels and positive retest results.
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