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ABSTRACT

Objective: To provide reference for prevention and control of SARS-CoV-2 infection through analysis of related
factors of patients diagnosed and suspected with COVID-19.

Methods: Data of 40 confirmed cases and 24 suspected cases of COVID-19 admitted from January to February 2020
in the Second People's Hospital of Jingzhou City were collected, and the differences in indicators and related
factors between the confirmed and suspected groups were compared.

Results: There was no significant difference in patients age and APACHE II score between the two groups (P>0.05).
Compared with the suspected group, WBC and Neut decreased in the diagnosed group, and the difference was
statistically significant (p <0.05). PCT, Lymph, hs-CRP, ALT, IL-6, LDH, CK and other indicators including; gender,
fever, dry cough, limb soreness, fatigue, underlying disease, were not statistically significant (p> 0.05). There was
no significant difference in the factors such as single lung lobe lesions and multiple lobe lesions (P> 0.05).

Conclusion: Thereis no significant difference between the common COVID-19 patients and the suspected patients

in terms of population characteristics, clinical manifestations and most laboratory tests.
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INTRODUCTION

In late December, 2019, a novel Coronavirus infection
emerged in Wuhan as an outbreak [1,2]. The infection was then
named Coronavirus disease 2019 (COVID-19) by the WHO [3].
The virus was reported to belong to beta-Coronavirus with
phylogenetic similarity of SARS-CoV [4], and was subsequently
named severe acute respiratory syndrome Coronavirus 2,
SARS-CoV-2 [5]. Since the population is generally susceptible,
prevention of the transmission route is not easy to be
effectuated. Therefore, COVID-19 has apparently become a
global pandemic from an epidemic in just few months [6].
Globally, 234, 079 confirmed cases have been reported as at
March 19, 2020 with 9840 deaths worldwide [7]. Additionally,
infected individuals can be asymptomatic carriers [8], and
patients with mild cases of COVID-19 may exhibit varying
clinical manifestations making it difficult to making it difficult
to make a differential diagnosis and increasing the difficulty of
prevention and control. Early studies mentioned fever, dry
cough, chest pain, difficulty in breathing and fatigue as the
clinical characteristics of individuals infected with SARS-CoV-2
[1,2,4,9]. In this study, we retrospectively analyze a total of 64
suspected and confirmed cases of COVID-19 treated during late
January and February, 2020 in Jingzhou City in Hubei Province
and explored the relevant factors of COVID-19 to provide a
reference for clinical identification.

MATERIALS AND METHODS

Collection of General Information

Forty cases of COVID-19 confirmed, and twenty-four
suspected cases were admitted to the Second People’s
Hospital of Jingzhou City from January to February 2020. Of the
confirmed cases, the mild type was the main types hospitalized
(39 cases of mild type, 1 of moderate type). The selected cases
in this study are in line with the National Health and Health
Commission’s “Pneumonitis Diagnosis and Treatment Scheme
for New Coronavirus Infection (First Edition)” [10] and “New
Coronavirus Infection Pneumonia Diagnosis and Treatment
(Sixth Edition)” [11]. Diagnostic criteria; confirmed cases were
throat swab samples RT-PCR test SARS-CoV-2 nucleic acid
positive.

Methods

Collecting patient data include: age, gender, APACHE II
score, clinical symptoms (fever, dry cough, fatigue, sore limbs),
underlying diseases (cardiovascular disease, COPD, diabetes,
malignant tumors), imaging changes (single lung lobe lesions,
Multilobe lesions), White Blood Cell (WBC), Neutrophil (Neut),
Lymphocyte (Lymph), High Sensitivity C Reactive Protein (hs-
CRP), Procalcitonin (PCT), Alanine aminotransferase (ALT),
Interleukin-6 (IL-6), Lactate Dehydrogenase (LDH), Creatine
kinase (Creatine Kinase, CK) and so on. The patients were
divided into a confirmed group and a suspected group.
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Table 1. Comparison of general information and laboratory
testing indicators

Diagnosed group Suspected group

AGE (YEARS) 44.4+13.19 42.21+13.56
APACHE II (SCORE) 2.53+1.80 2.25+1.76
PCT (pg/ml) 0.07£0.07 0.19+0.57
WBC (10"9/L) 4.62+1.91° 6.17+2.20
Neut (10"9/L) 3.12+1.74° 4144217
Lymph (10"9/L) 1.2140.42 1.38+0.45

Hs-CRP (mg/L) 17.73+28.79 31.18+27.95

ALT (U/L) 31.15+41.61 37.75+29.07

LDH (U/L) 193.35462.16 177.5+64.72
IL-6 (pg/ml) 9.15+16.62 7.71+8.61

CK (U/L) 219.25+659.57 139.75+127.90

Note: Compared with the suspected group, °p < 0.05

Table 2. COVID-19 infection single factor analysis

Diagnosed Suspected x2

Factor 2roup eroup X2 pualue

M alie/r:::ale) 20/20 13/11 0.104 P>0.05
(Prese'r:li\;e/:bsent) 33/7 20/4 0.007  P>0.05
(Prezgltc?/liE:ent) 31/9 15/9 1.670 P>0.05
(Preszzti/gxﬁsent) 24/16 11/13 1215 P>0.05
Pmpssoreness ®m 2p 073 w005
oreeont abseny 128321 2560 P00
S orasent beenty 7 618 o po00s
presentjamemy 28 168 1422 P>005

All the above data were collected and entered into the
EXCEL form for basic data analysis. SPSS software was used to
perform single factor analysis on the data of suspected and
confirmed cases.

Statistical Methods

SPSS 17.0 was used for data analysis. Measurement data
are expressed as mean + standard deviation (+ s), using
independent sample t test; count data are expressed as cases
and percentages, using x2 test. p <0.05 was considered
statistically significant.

RESULTS

General Information

Among the 40 patients diagnosed, the age was 23 to 68
years, the average age was 44.4 + 13.19 years, and the average
APACHE Il score was 2.53 + 1.80 points. Among the 24 suspected
patients, the age was 23 to 65 years, and the average age 42.21
+ 13.56 years old, the average APACHE II score was 2.25 +
1.76 points. There was no significant difference in age and
APACHE I score between the two groups (P> 0.05), and the
data were balanced and comparable. See Table 1.

Comparison of Related Indicators between the Two Groups

Compared with the suspected group, the WBC and Neut in
the diagnosed group decreased, and the differences were

statistically significant (p <0.05); the remaining PCT, Lymph, hs-
CRP, ALT, IL-6, LDH and CK, the differences were not
statistically significant (p> 0.05). See Table 1.

Univariate Analysis of COVID-19 Infection

Gender, fever, dry cough, limbs soreness, fatigue,
underlying disease, single lobe disease, multilobe disease and
other factors were not uniformly different between the two
groups. See Table 2.

DISCUSSION

From the statistical data of this study, the average age of
the diagnosed group was 44.4 & 13.19 years, the ratio of males
and females was low, and the APACHE II score was low, which
confirmed the general population’s susceptibility of the SARS-
CoV-2 infection. The mildly infected patients are mainly young
and middle-aged individuals. There was no statistical
difference in age, gender, APACHE II score, and underlying
diseases between the suspected and confirmed groups,
suggesting that there were no differences in the characteristics
of the two groups, which increased the difficulty of early
identification and prevention. In bacterial infections, patients
with inflammation indicators such as WBC, Neut, and PCT often
increase significantly. Among them, PCT is a sensitive and
specific biomarker reflecting the bacterial infection of the body
[9]. In this study, there were clinical changes and imaging
changes in patients, and no significant changes were found in
indicators such as WBC, Neut, and PCT, which were consistent
with the characteristics of viral infection. However, WBC and
Neut in the confirmed group were lower than those in the
suspect group, which may be a potential distinguishing
indicator. In a study by Zhang JJ et al. [12], it was also found
that a reduction in Neut was often present in COVID-19
patients. In this study, Hs-CRP and IL-6 were slightly high in
both groups, but the difference was not statistically significant.
CRP as an acute phase response protein can be significantly
increased during infection and tissue damage, significantly
increased during bacterial infection, and normal or slightly
elevated during viral infection. IL-6 is an important cytokine
expressed by the immune system in response to injury and
early infection. Its elevated level is positively correlated with
the severity of the infection. CRP and IL-6 can also be elevated
in a non-infective state, resulting in a lack of specificity for
infection [13]. LDH and CK are higher in skeletal muscle and
myocardium of the body, and will increase significantly when
myolysis and myocardial injury occur. Muscle soreness was
found in 20% of the patients diagnosed in this study, and only
8.3% of the suspected patients. The LDH in both groups was
within the normal range. Although the CK in the diagnosed
group increased, there was no statistical difference compared
with the suspected group.

In this study, 82.8% of patients had fever, 71.9% had dry
cough, and 54.7% were fatigued (Figure 1). Also, 15.6% had
limb soreness and 24% had underlying diseases. Imaging study
of the patients showed 20.3% with a single lobe lesion while
75% had multi-lobe lesions (Figure 2).

A univariate analysis was performed, and the results
showed that there were no differences between the two groups
of factors such as fever, dry cough, sore limbs, fatigue,
underlying diseases, single lung lobe lesion, and multiple lung
lobes lesion indicating that the mild COVID- 19 patients and



Luetal./ELECTRON J GEN MED, 2021;18(1):em262 3/4

Gender

100%+ o

90% [ S ED Male
m- e l+ - I.lll - - m Femb
70% [, R

m- l:ll » " ) "

m.

40% 4

m-

20% 4

10%

o%-

Diagnosed group  Suspected group
Dry cough

100%  poceoooeosoaoenas -

90% - o : ”:-: EX] Present
80%- s " 2| E=3 Absent
70%- S

60% -

50%

m-

m-

m.

10%-

09 -

Diagnosed group  Suspected group

Figure 1. Percentages of the gender and most common factors
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Figure 2. Percentages of other factors and imaging features

suspected patients’ characteristics are more difficult
distinguishing therefore, nucleic acid detection is an important
means for their diagnosis. However, the sensitivity and
specificity of the SARS-CoV-2 test have not been fully studied
[14]. The positive rates of different respiratory samples are
distinct, and the positive rates of patients with different
disease levels are also distinct [15]. The SARS-CoV-2 nucleic
acid test specimens in this study were all throat swabs. The
sampling personnel’s level and operating methods can also
influence the positive rate.

Fever

E3 Present
E3 Absent

Diagnosed group
Fatigue

Suspected group

B3 Present
E=3 Absent

~

g

Ial e
-:-?- o,

Diagnosed group  Suspected group

Underlying disease

&3 Present
E= Absent

-E- e
--IE'II

Diagnosed group  Suspected group
Multilobe lesion

-

2FFERER388E

e E3 Present

. s B3 Absent

Diagnosed group  Suspected group

Through this study, we found that patients with mild
COVID-19 were not significantly different from suspected
patients in terms of population characteristics, clinical
manifestations, laboratory testing, and imaging. The diagnosis
can only be confirmed by nucleic acid testing or gene
sequencing, which enhances early epidemic prevention and
control.

Limitation

This study has some limitations. First, the interpretation of
our findings was limited to our study sample which was small.
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Future large sample studies are encouraged. Secondly, lack of
normal population control, making it difficult to know the
difference from normal population. And lastly, our data mainly
consisted of the mild type COVID-19 cases, and this study can
be enriched if different types of patients including severe and
critical cases are included.

CONCLUSION

There is a potential diagnostic dilemma for establishing a
differential diagnosis given that there is no significant
difference between patients with suspected and confirmed
COVID-19 cases. Only Nucleic acid testing or gene sequencing
can confirm the diagnosis. This makes early epidemic
prevention and control difficult to execute. Therefore,
suspected cases should be isolated and tested timely.
Treatment should be instituted early with optimization for
confirmed cases.

ABBREVIATION

COVID-19  :2019 Coronavirus disease

SARS-CoV-2 : Severe Acute Respiratory Syndrome-related
Coronavirus 2

APACHE Il : Acute Physiology and Chronic Health
Evaluation Il

WBC : White Blood Cell

Neut : Neutrophil

Lymph : Lymphocyte

hs-CRP : High Sensitivity C Reactive Protein

PCT : Procalcitonin

ALT : Alanine aminotransferase

IL-6 : Interleukin-6

LDH : Lactate Dehydrogenase Creatine kinase

CK : Creatine Kinase

WHO : World Health Organization
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