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Abstract: Objective: This study was designed to explore the clinical characteristics, outcomes, and related influenc-
ing factors for asymptomatic patients with positive Severe Acute Respiratory Syndrome Corona Virus 2 (SARS-Cov-2)
nucleic acid test. Methods: Clinical data of 1568 patients with positive SARS-Cov-2 nucleic acid test (SNAT) were
collected retrospectively. The patients were assigned to an asymptomatic group and a symptomatic group accord-
ing to the existence of clinical symptoms when they got positive result in nucleic acid test, and the clinical data of
the two groups were analyzed and compared. In addition, the data of asymptomatic patients who showed clinical
symptoms later and the results of two-week follow-up after cure were analyzed. Results: Among all enrolled patients,
there were 1489 patients with positive symptoms and 79 asymptomatic patients, including 34 patients who de-
veloped symptoms during treatment. Logistic analysis revealed that age <45 years (OR=2.722, P<0.001), history
of diabetes mellitus (OR=0.446, P=0.007), and history of cancer (OR=0.259, P=0.008) were independent factors
for asymptomatic presentation in patients with positive SNAT, and age >46 years (OR=1.562, P=0.012) and history
of hypertension (OR=2.077, P<0.001) were risk factors for the occurrence of clinical symptoms in asymptomatic
patients with positive SNAT during hospitalization. During the follow-up after cure, 8 patients got reoccurring posi-
tive SNAT result. Conclusion: Asymptomatic patients with positive SNAT are mostly young and middle-aged people,
and old age and hypertension are risk factors for the occurrence of positive clinical characteristics in asymptomatic
patients.
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Introduction highly contagious disease that can spread hori-
zontally among people, which causes a consis-
tent increase in the number of cases. At pres-
ent, effective control of population flow is con-
firmed to be the most important measure to
atory Syndrome Coronavirus 2 (SARS-Cov-2). It control the spread of the disease [5]. However,
spreads to human beings through unknown there is a class of asymptomatic patients who
intermediate hosts, damaging the respiratory get positive SARS-Cov-2 nucleic acid test (SN-
system function, and finally endangering the AT) but have no clinical symptoms. Such pati-

health of patients and even causing death due ents also pose a potential risk of infection [6].
to multiple organ failure [1]. Recent epidemiol-

ogy showed that over 10 million patients suffer SNAT for asymptomatic SARS-Cov-2-positive
from COVID-19 worldwide [2-4]. COVID-19 is a patients have been listed as the focus of

Corona Virus Disease 2019 (COVID-19) is the
pandemic caused by infection of a newly dis-
covered coronavirus, the Severe Acute Respir-
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Collection of 1841 COVID-19 nucleic acid-positive patients admitted to the Guanggu District, Jinyintan Hospital and
Huoshenshan Hospital of Hubei Maternity and Child Health Hospital from January 2020 to March 2020

Y

Screen out asymptomatic

Inclusion criteria :
COVID-19 nucleic acid test positive, with or

Exclusion criteria:
Diagnosed new corenary pneumoniain=133;

without clinical symptoms related to COVID-19 -
(cough, chest pain, fever, dyspnea, etc.)

N=79

1.Evaluation of baseline data of asymptomatic
2.Record changes of asymptomatic in condition
during treatment

Follow-up after cure:Two weeks

[
SRAS-cov2(+):8 patients of 79 ;
One patient: dry cough;

One patient: muscle aches;

COVID-19 prevention and control, but there are
still few studies on the infection route and clini-
cal characteristics of such patients and the
reoccurring positive SNAT after discharge [7,
8]. The existing studies are mostly reports on
individual cases [9, 10]. Therefore, this study
aimed to explore the clinical characteristics of
asymptomatic patients with positive SNAT
through multi-center data analysis, with the
goal of providing reference and suggestions for
clinical treatment and prevention of this pan-
demic disease.

Methods and methods
Collection of clinical data

In this study, clinical data of 1841 patients with
positive SNAT from January 2020 to March
2020 were collected retrospectively. The data
of 1568 patients were enrolled finally, with
data of 273 patients excluded according to
the criteria. Among the patients whose data
were enrolled, there were 649 males and 919
females, including 1489 symptomatic SARS-
Cov-2-positive patients and 79 asymptomatic
SARS-Cov-2-positive patients in first SNAT. This
study was conducted with permission from the
Ethics Committees of our hospital. All enrolled
patients agreed to participate in the study, and
the study was in strict accordance with the
Declaration of Helsinki [11].
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| Clinical new coronary pneumonia infection ; n=85 ;
Impaired consciousness or unable to describe ; n=55;
N=1489

Figure 1. Include exclude flow chart with grouping.

Inclusion and exclusion criteria

The inclusion criteria of the study: Patients with
positive SNAT at admission and with or without
SARS-Cov-2-related clinical symptoms (cough,
chest pain, fever, dyspnea, etc.) [12]. The exclu-
sion criteria of the study: Patients diagnosed
with SARS-Cov-2 who got negative result in
SNAT, and those whose clinical data were miss-
ing [13]. See Figure 1.

Determination of asymptomatic patients

Asymptomatic patients met the Guidelines on
the Novel Coronavirus-Infected Pneumonia
Diagnosis and Treatment (7th Edition), namely,
patients without symptoms including fever, dry
cough, hypodynamia, nasal obstruction, phary-
ngodynia, myalgia, diarrhea got positive result
in SNAT at admission.

Follow-up

After treatment, patients who got negative
results in two nucleic acid tests in different
time periods could be discharged, and they
were followed up. Before April 12, 79 asymp-
tomatic patients admitted to hospital on
February 19th and discharged on March 30th
were followed up by three trained experts
through telephone interviews or electronic out-
patient medical records. The principle was as
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follows: In case of symptoms, the patient was
required to go back to the hospital to receive
reexamination of SARS-Cov-2 nucleic acid
immediately. In case of no symptoms, the
patient was required to receive SNAT once a
week in the hospital. If the SNAT of the patient
was positive (the patient was determined to be
positive once his/her one test result was posi-
tive), he/she would receive reexamination of
SARS-Cov-2 nucleic acid one week later. The
follow-up period spanned two weeks after
discharge.

Evaluation indexes

Primary outcome measures: Related influenc-
ing factors on positive SNAT result without cli-
nical symptoms were analyzed.

Secondary outcome measures: Related influ-
encing factors on the occurrence of clinical
symptoms in asymptomatic patients with posi-
tive SNAT were analyzed, and the rate of reoc-
curring positive SNAT in asymptomatic patients
with positive SNAT after rehabilitation was re-
corded.

Statistical analysis

SPSS 26.0 was adopted for analyses. Bidirec-
tional disordered enumeration data were ana-
lyzed using the chi-square test for R*C table,
and unidirectional ordered data were analy-
zed using the multiple independent samples
Kruskal-Wallis H test. In addition, risk factors
for the reoccurrence of positive clinical symp-
toms in patients with positive SNAT and no
symptoms of patients with positive SNAT were
taken as dependent variables, and the index-
es of univariate analysis (P<0.05) were taken
as independent variables and included in bina-
ry logistic regression analysis. The conditional
step-by-step method was used for statistical
analysis. P<0.05 indicates a significant differ-
ence.

Results

Analysis of risks factors for asymptomatic pa-
tients and symptomatic patients

A total of 1568 patients were enrolled in this
study, including 79 asymptomatic patients and
1489 symptomatic patients. In both groups,
there were more female patients than male
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patients, and hypertension and diabetes me-
llitus were the most common underlying dis-
eases of all the patients. In addition, the two
groups were not significantly different in co-
morbid hypertension, coronary heart disease,
chronic renal function injury, CT imaging fea-
tures, and disease classification (all P>0.05),
while they were significantly different in the
proportion of young and middle-aged people,
history of diabetes mellitus, history of cancer,
monocyte count, alanine aminotransferase
(ALT), C-reactive protein (CRP), and clinical
classification (all P<0.05). Multivariate logistic
regression analysis revealed that young and
middle age (45 years old), history of diabetes
mellitus, time from exposure to patients to
positive nucleic acid test, and history of cancer
were independent risk factors for asymptomat-
ic patients (Tables 1-3).

According to the statistical results, factor ana-
lysis and Logistic regression analysis were car-
ried out.

On the above analysis of factors influencing the
asymptomatic representation of patients with
positive SNAT among groups, a model of fac-
tors influencing the asymptomatic representa-
tion with positive SNAT was established. Age,
sex, ALT and CRP were assigned according to
grade variables, and multivariate Logistic re-
gression analysis was carried out to analyze
the factors. In addition, the step-by-step (Ward)
method was used to screen the variables, in
which the inclusion standard was 0.05 and the
exclusion standard was 0.10. The relative fac-
tors influencing the asymptomatic representa-
tion of patients with positive SNAT were expre-
ssed by the calibrated odds ratio (OR value;
Tables 2, 3).

Comparison of clinical data between asymp-
tomatic infected patients who became ill after
hospitalization and recessive infected patients
without symptoms all the time

In this study, among the 79 asymptomatic
infected patients at admission, 34 patients
showed positive clinical features during the
admission period. The 79 patients were divid-
ed into infected patients with long incubation
period (n=34) and recessive infected patients
without symptoms all the time (n=45). Further
analysis revealed that there were significant
differences between the two kinds of patients
in age, hypertension and comorbid underlying
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Table 1. Clinical date

Value
Characteristics Asymptomatic Symptomatic X/t P
(n=79) (n=1489)
Age (years) Distribution (%) 7.488 0.006
<45 years 25 (31.65) 276 (18.54)
>46 years 54 (68.35) 1213 (81.46)
Sex (%) 0.002 0.907
Male 32 (40.51) 617 (41.44)
Female 47 (59.49) 872 (58.56)
Coexisting disorder (%)
Respiratory disease 1(1.27) 69 (4.63) 1.284 0.258
Time of contact with SARS-COV-2 (+) to test (d) 9.5+2.6 5.1+1.8 20.622 0.000
Coronary heart disease 5 (6.33) 77 (5.17) 0.037 0.848
Diabetes 16 (20.25) 174 (11.69) 4.398 0.036
Hypertension 17 (21.52) 406 (27.27) 0.983 0.262
Cerebrovascular disease 4 (5.06) 0 (3.36) 0.243 0.647
Chronic hepatopathy 1(1.27) 2 (1.48) 0.107 0.743
Cancer 5(6.33) 7 (1.81) 5.560 0.022
Chronic renal disease 3(3.80) 4 (0.94) 3.357 0.065
Total with 22 comorbidity 12 (15.19) 299 (20.08) 0.842 0.488
Abnormalities on chest CT (%) 5.110 0.078
No abnormal 7 (8.86) 57 (3.83)
Unilateral 12 (15.19) 207 (13.90)
Bilateral 60 (75.95) 1225 (82.27)
Ground-glass opacity 19 (24.05) 410 (27.54) 0.300 0.498
Patchy shadowing 47 (59.49) 985 (66.15) 1.197 0.224
Interstitial abnormalities 7 (8.86) 5 (4.37) 2.510 0.063
Thickening of the adjacent pleura 11 (13.92) 186 (12.49) 0.040 0.708
Clinical classification (%) 16.053 0.000
Mild 7 (8.86) 57 (3.83)
Popular 70 (88.61) 1166 (78.31)
Severe 2(2.53) 217 (14.57)
Critical 0 (0.00) 49 (3.29)
Clinical outcome 0.445 0.505
Discharged 79 (100.00) 1465 (98.39)
Died 0 (0.00) 24 (1.61)

Table 2. Variable and assignment of COVID-19 nucleic acid positive asymptomatic influence indica-
tors

Variate Name Value

Dependent variable  COVID-19 nucleic acid positive asymptomatic 0= normal 1= abnormal

Independent variable Age 0=<45years 1=>46 years
Diabetes 0= nonjoinder 1= joinder
Cancer 0= nonjoinder 1= nonjoinder
ALT 0=<15U/L 1=>15 U/L
CRP 0=<0.9 mg/L 1=>0.9 mg/L

Time from exposure to patients to positive nucleic acid test ~ 0=<7 days 1=>7 days
Note: ALT: alanine aminotransferase; CRP: C-reactive protein; COVID-19: Corona Virus Disease.
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Table 3. Influence factor ofCOVID-19 nucleic acid positive asymptomatic

OR (95% Cl)

Factor B SE Wals P OR Lower Upper
limit limit
Age <45 years 1.001 0.262 14.566 <0.001 2.722 1.628 4.553
Diabetes -0.806 0.300 7.208 0.007 0.446 0.248 0.804
Cancer -1.352 0.509 7.049 0.008 0.259 0.095 0.702

Time from exposure to patients to positive nucleic acid test 1.841 0.372 22.733 <0.001 6.303 2.147 10.947
Note: COVID-19: Corona Virus Disease.

Table 4. Comparison of clinical data between asymptomatic infected patients who became ill after
hospitalization and recessive infected patients without symptoms

Infected patients Recessive infected

Factor who became ill patients without X/t P
(n=34) symptoms (n=45)
Age distribution (%) 9.932 0.002
<45 years 12 (35.29) 33(73.33)
>46 years 22 (64.71) 12 (26.67)
Sex (%) 1.594 0.135
Male 17 (50.00) 15 (33.33)
Female 17 (50.00) 30 (66.67)
Coexisting disorder (%)
Asthma 0 (0.00) 1(2.22) 0.002  1.000
Diabetes 10 (29.41) 6 (13.33) 2.184 0.078
Hypertension 15 (44.12) 2 (4.44) 15.777 <0.001
Coronary heart disease 3(8.82) 2 (4.44) 0.106 0.076
Cerebrovascular disease 2 (5.88) 2 (4.44) 0.053 1.000
Cancer 3(8.82) 2 (4.44) 0.106 0.076
Chronic renal disease 3(8.82) 0 (0.00) 2.065 0.151
Abnormalities on chest CT (%) 1.789 0.453
Unilateral 7 (20.59) 5(11.11)
Bilateral 25 (73.53) 35 (77.78)
No abnormal 2 (5.88) 5(11.11)
Ground-glass opacity 6 (17.65) 13 (28.89) 0.795 0.247
Patchy shadowing 23 (67.65) 24 (53.33) 0.746 0.199
Interstitial abnormalities 4 (11.76) 4 (8.89) 0.002 0.720
Thickening of the adjacent pleura 6 (17.65) 5(11.11) 0.253 0.406
Nucleic acid and antibody detection results 0.090 0.956
Qpcer+igm- 6 (17.65) 7 (15.56)
Qpcr+igm+ 24 (70.59) 32 (71.11)
Qpcr-igm+ 4 (11.706) 6 (13.33)
Nucleic acid detection results after discharge 0.002 0.966
Qpcr+ 3(8.82) 5(11.11)
Qpcr- 31(91.18) 40 (88.89)
diseases (all P<0.05; Table 4). Then indexes Tracing of medical history and follow-up after
with differences were selected for multivariate discharge
logistic regression analysis. It was found that
hypertension and age (=46 years old) were In this study, 79 patients got negative result in
main independent risk factors for asymptom- nucleic acid test after treatment, but 8 patients
atic patients with positive SNAT (Tables 5, 6). of them showed reoccurring positive SNAT
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Table 5. COVID-19 nucleic acid positive symptoms in no clinical
symptoms index variable names and the influence of the assign-

history of diabetes mellitus,
and history of cancer are

ment sheet the influencing factors for
Variate Name Value asymptomatic infection with
Dependent variable  Clinical symptoms 0= exist 1=no exist SARS-Cov-2, _Wh'Ch may be
Independent variable Age 0=<45years 1=>46 years relatsd 'to Imn;une—relatej

Hypertension O= nonjoinder 1= joinder mechanisms. oung an

Note: COVID-19: Corona Virus Disease.

Table 6. Analysis of clinical data infection risk factor in the hospital

after the onset of asymptomatic

middle-aged people resist
SARS-Cov-2 infection becau-
se of their good immune sys-
tem function. The general
incubation period of SARS-

Factor B SE Wals P

OR (95% Cl)

Cov-2 infection is 3-5 days,
so contact history of more

Lower Upper
PP than one week indicates

Age (=46 years) 0.446 0.129 2.142 0.012 1.562
0.731 0.571 1.420 <0.001 2.077

Hypertension

limit limit
1237 24184 th?'t the t:jod?fhats- prgsented
1534 3187 active and effective immune

(10.13%), including 1 patient with dry cough
and 1 patient with positive symptoms including
muscle soreness. In addition, the medical his-
tory of the 79 patients was traced, with a trace-
ability rate of 100.00%, in which 60 patients
had a definite contact history, including 36
patients contacting the disease in familial
aggregation, 11 patients in nursing homes, 8
patients in workplace, 4 patients in public plac-
es, and 1 patient in an isolation point, and 19
patients had no definite contact history.

Discussion

Asymptomatic patients with positive SNAT are
special people among infected patients [14].
Such patients get positive result of SNAT, but
have no pneumonia-related features, which
leads to negligence in epidemic prevention.
They are also infectious with potential to de-
velop positive and typical clinical symptoms
[15]. However, how occur the development of
asymptomatic patients with positive SNAT re-
mains unclear [16]. Therefore, this study ana-
lyzed the general data and course develop-
ment of patients with positive SNAT but with-
out positive clinical symptoms at admission so
as to find clues that would contribute to the
overall study of COVID-19 pandemic.

This study compared the clinical data between
asymptomatic patients and symptomatic pati-
ents. Our results suggest that young and mid-
dle age, contact history more than one week,
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response. In addition, pati-
ents with diabetes mellitus
may have taken metformin hypoglycemic drugs
that have certain anti-inflammatory effects,
and patients with cancer are asymptomatic,
with positive SNAT, because they have recei-
ved medicine that would enhance immune sys-
tem function. It is verified that young and mid-
dle age, diabetes mellitus, contact history of
more than one week, and history of cancer are
influencing factors for negative symptoms of
patients with positive SNAT. However, the
number of individuals enrolled in this study is
small, and further in vitro experiments are
needed to confirm the above research results.
Similar research conclusions have been re-
ported previously [17].

In this study, according to analysis of the dis-
ease course of the 79 patients with positive
SNAT at admission, 34 patients showed posi-
tive clinical symptoms during treatment. Data
analysis revealed that history of hypertension
and old age were main risk factors for positive
signs of patients with positive SNAT, which in-
dicated that hypertension and old age were
main influencing risk factors for the occurring
of positive clinical symptoms in patients with
positive SNAT but negative clinical symptoms,
and combination of the two had a good predic-
tive value. Therefore, measures should be ac-
tively taken to regulate the blood pressure of
patients with positive SNAT but negative clini-
cal symptoms and comorbid hypertension and
old-age patients with positive SNAT but nega-
tive clinical symptoms, and their diseases
changes should be monitored closely. It also

Am J Transl Res 2021;13(4):3650-3657
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has been reported that hypertension and old
age may be influencing factors for the occur-
rence of positive clinical symptoms in patients
with positive SNAT but negative clinical symp-
toms [18, 19].

At the end of the study, the asymptomatic
patients were followed up, and the results
revealed that the COVID-19 appeared in ag-
gregation, and the incidence of it increased in
families and public places [20, 21]. Therefore,
effective prevention and control of population
mobility is an important means to prevent dis-
ease spread and transmission [2, 22, 23].

To sum up, patients with positive SNAT but
without symptoms long termly can be found in
individuals at all ages, but are more common in
young individuals. Old-age asymptomatic pa-
tients with underlying diseases face a higher
risk of showing clinical symptoms than young
asymptomatic patients without underlying dis-
eases, which can be used as clinical observa-
tion reference. However, we notice that the
sample size of the study is small, so it is
required to expand the sample size to further
evaluate the relevant epidemiological charac-
teristics of asymptomatic patients. Moreover,
whether hypoglycemic drugs and immune adju-
vant drugs for tumor treatment have actual ef-
fects on patients suffer from COVID-19 needs
further confirmation.
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