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Abstract

Objective: To explore those differences and relationships of the initial diag-
nostic clinical data between confirmed cases of 2019-nCoV and suspected
cases of COVID-19, and then to establish prediction models for predicting
the probability of the first diagnosis of 2019-nCoV. Methods: A total of 81
suspected cases and 87 confirmed cases of moderate 2019-nCoV diagnosed
initially in the isolation wards of the First People’s Hospital of Wuhu and the
People’s Hospital of Wuwei and Wuhan Caidian Module Hospital with the
help of our hospital doctors were gathered, and retrospectively analyzed. Re-
sults: The most common symptoms were fever (76.79%) and cough (64.29%)
in the total of 168 cases. The median age was 45 (35 - 56) years old in the 87
confirmed cases of moderate 2019-nCoV, older than the median age 36 (29 -
50) in the 81 suspected cases. There were significant more in the former than
in the latter in the incidence of myalgia, ground-glass opacity (GGO), inva-
sions of lesion in the peripheral lobes, vascular thickening and bronchial wall
thickening, interlobular septal thicking, and small pulmonary nodules. On
the contrary, there were less in the former than in the latter in the total num-
ber of leukocytes and neutrophils in blood routine examination and the levels
of procalcitonin (PCT). Two groups were statistically significantly different
(P < 0.05). Multivariate logistic regression analysis showed that age, fever,
myalgia, GGO, vascular thickening and bronchial wall thickening, invasions
of lesion in the peripheral lobes were independent factors for identification of
2019-nCoV, and the total number of leukocytes, cough, pharyngalgia and
headache were negatively related. The established mathematical equation for
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predicting model for predicting the probability of the first diagnosis of
2019-nCoV is: P=e*/(1 + €¥), x=—6.226 + (0.071 x ages) + (1.720 x fever) +
(2.858 x myalgia) + (2.131 x GGO) + (3.000 x vascular thickening and
bron-chial wall thickening) + (3.438 x invasions of lesion in the peripheral
lobes) + (—0.304 x the number of leukocytes) + (—1.478 x cough) + (-1.830 x
pharyngalgia) + (-2.413 x headache), where e is a natural logarithm. The area
under the ROC curve (AUC) of this model was calculated to be 0.945 (0.915 -
0.976). The sensitivity is 0.920 and the specificity is 0.827 when the appropri-
ate critical point is 0.360. Conclusions: A mathematical equation prediction
model for predicting the probability of the first diagnosis of 2019-nCoV can
be established based on the initial diagnostic clinical data of moderate
2019-nCoV. The prediction model is a good assistant diagnostic method for
its high accurateness.
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1. Introduction

During this current public health emergency of international concern, screening
and diagnosing patients quickly to aid containment is a priority and these limi-
tations make RT-PCR unsuitable for use in the field. Consequently, new tools
are in great demand. Unfortunately, the sensitivity of the RNA test in the real
world is not satisfactory. Clinical sensitivity of PCR decreases with days post
symptom onset, Serological assay sensitivity increases with days post symptom
onset [1]. Scholars ultimately found that computed tomography (CT) was asso-
ciated with a higher rate of diagnostic accuracy than a real-time quantitative po-
lymerase chain reaction (qQPCR)-based approach. Even so, it is important that
clinicians utilize a combination of laboratory and radiological testing where
possible in order to ensure that this virus is reliably and quickly detected such
that it may be treated and patients may be isolated in a timely fashion, thereby
effectively curbing the further progression of this pandemic [2].

The population is generally susceptible to the 2019-nCoV. In order to prevent
missed diagnosis, the diagnosis and treatment guidelines of the National Health
Commission [3] point out in particular that suspected cases of 2019-nCoV can
be screened first based on clinical manifestations, and then confirmed based on
the new coronavirus nucleic acid detection, but the early clinical characteristics
of suspected cases and confirmed cases have no significant difference [4], the
detection rate of new coronavirus nucleic acid is very low [5], it is easy to delay
diagnosis and treatment, and it is urgent to continue to develop new clinical di-
agnosis study of pneumonia caused by coronavirus infection. This study analyz-
es the clinical manifestations of common 2019-nCoV, screens out common

2019-nCoV risk factors, and initially explores a risk prediction model based on

DOI: 10.4236/0jn.2021.111002

8 Open Journal of Nursing


https://doi.org/10.4236/ojn.2021.111002

R.T.Zhaetal.

clinical manifestations, which is expected to help the clinical diagnosis of
2019-nCoV.

2. Materials and Methods

2.1. Information

This study is a retrospective case-control study that included the patients with
the 2019-nCoV who were admitted to Wuhu First People’s Hospital, Wuwei
People’s Hospital and Wuhan Development Zone Sports Center Fangcang Hos-
pital from January 25, 2020 to March 6, 2020. There were 81 general suspected
cases and 87 confirmed cases. The diagnosis of 2019-nCoV is based on the “New
Coronavirus Pneumonia Diagnosis and Treatment Plan (Trial Sixth Edition)” by
the National Health Commission [2]. The data of the patients were derived from
the medical history collection, the first laboratory examination and the chest CT
examination when the first-line clinicians received the patients. Data entry was
separately recorded by the two groups consisted of different members of the
project team and finally common compared and verified. The chest CT imaging
omics data was obtained by the joint reading of the project team’s imaging and

respiratory experts.

2.2. Statistical Methods

Using SPSS 19.0 statistical software, some patients’ peripheral blood C-reactive
protein (CRP) and procalcitonin (PCT) vacancies were assigned missing values
for statistical analysis. All observations were tested for normal distribution. Ex-
cept for the age variable of the confirmed group which conformed to the normal
distribution, the other variables did not conform to the normal distribution.
Therefore, all measurement data are represented by the median and the 25th and
75th percentile [M (P25, P75)], and the comparison between groups is represented
by the Kruskal-Wallis rank sum test; all the count data are represented by fre-
quency and percentage (%), The comparison between groups was tested by X* or
Fisher’s exact probability method. The Bivariate process is used to analyze the
correlation of various variables in the clinical manifestations, and then the
two-class logistic unconditional regression analysis is used for the observations
with potential correlations to preliminary explore the general 2019-nCoV first

diagnosis prediction mathematical model.

3. Results

3.1. General Information and Clinical Symptoms

Among all 168 patients, 93 were male (55.36%), and the median age was 39 (31 -
54) years old. Fever (76.79%) and cough (64.29%) were the most common
symptoms. Between the two groups, the difference in patient age was statistically
significant (P = 0.013). Among them, the minimum age of the 81 suspected cases

was 5 years, the maximum age was 86 years, and the median age was 36 (29 - 50)
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years, The minimum age of patients in the confirmed 87 cases group is 8 years
old, the oldest age is 90 years old, and the median age is 45 (35 - 56) years; in the
clinical manifestations, 18 (20.69%) patients in the confirmed group have muscle
soreness, which is higher than 4 in the suspected group. (4.94%) cases, the dif-
ference was significant (P = 0.003); there were no significant differences in the
number of cases of fever, cough, sore throat, anorexia, diarrhea, headache, diz-
ziness, chest tightness, and chest pain in the remaining clinical manifestations
between the two groups (P> 0.005). See Table 1 for details.

3.2. Auxiliary Inspection

The peripheral blood median white blood cell count and neutrophil count
(WBC, NEUT, x10°/L) of all ordinary patients were within the normal range,
and the 81 suspected groups were 7.00 (4.79, 8.55) and 4.85 respectively. (3.17,
6.49), higher than 5.40 (4.20, 6.73) and 3.40 (2.43, 4.49) in the 87 confirmed
group, the difference was statistically significant (2 < 0.001). At the first diagno-
sis, the median PCT (ng/ml) of the 81 suspected groups was 0.26 (0.14, 0.35),
which was higher than the 87 cases of the confirmed group of 0.12 (0.05, 0.26),
the difference was significant (P = 0.011). However, The difference of the me-
dian CRP was not significant (P = 0.058), 18.35 (6.60, 43.80) in the suspected
group and 9.81 (4.43, 24.31) in the confirmed group.

Table 1. Comparison of general information and clinical symptoms between the two
groups.

Suspected group Confirmed group

Clinical features A(l]ll p:a';izg)ts Z/X? P value
(n=81) (n=87)
Male (%) 93 (55.36) 44 (54.32) 49 (56.32) 0.068  0.877
Age (years) 39 (31-54) 36 (29 - 50) 45 (35 - 56) 2496  0.013
Clinical symptoms

Fever (%) 129 (76.79) 58 (71.61) 71 (81.61) 2355  0.145

Cough (%) 108 (64.29) 57 (70.37) 51 (58.62) 2.522 0.147

Fatigue (%) 33 (19.64) 12 (14.82) 21 (24.14) 2.310 0.173

Sore throat (%) 27 (16.07) 15 (18.52) 11 (12.64) 1.107 0.394
Runny nose congestion (%) 17 (10.12) 8 (9.88) 9 (10.35) 0.010 1.000
Muscle aches (%) 22 (13.10) 4(4.94) 18 (20.69) 9.145 0.003
Anorexia and diarrhea (%) 20 (11.91) 6(7.41) 14 (16.09) 3.017 0.098
Headache and dizziness (%) 19 (11.31) 11 (13.58) 8(9.20) 0.804 0.467
Chest tightness (%) 17 (10.12) 5(6.17) 12 (13.79) 2.678 0.127
Chest pain (%) 7 (4.17) 6 (7.41) 1(1.15) 4114  0.057
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In chest CT imaging omics, ground-glass shadows and lesions infiltrating
extrapulmonary bands were the most common in the two groups of patients.
The suspected group was 36 (44.44%) and 42 (51.85%), which was less than 64
(73.56%) in the confirmed group.) and 82 (94.25%), the difference is significant
(P < 0.001). In addition, the median number of bronchial vascular bundle
thickening, interlobular thickening, and disease infiltrating lung lobes in the
suspected group were less than those in the confirmed group, and the former
were 6 (7.41%), 5 (6.17%), and 2 (1, 3), the latter are 50 (57.47%), 33 (37.93%)
and 3 (2, 4), the difference is statistically significant (2 < 0.001). The median of
small nodules in the suspected group was 15 (18.52%), and the median of small
nodules in the confirmed group was 34 (39.08%), the difference was significant
(P =0.003). However, there was no significant difference in pleural effusion and

air bronchial signs between the two groups. See Table 2 for details.

3.3. Factors Related to the First Diagnosis of Clinical
Manifestations of Ordinary 2019-nCoV

Taking the 2019-nCoV as the dependent variable and the possible influencing
factors in clinical manifestations as the independent variables, the unconditional
binary logistic regression was used to perform multivariate regression analysis.
The independent variable elimination level was 0.05, and there were missing da-
ta in the first diagnosis. PCT has also been eliminated, and the hazard ratio (HR)
and its 95% CI estimate the intensity of the influence of related factors.

The regression analysis results (see Table 3) showed that the general data of
the patient, fever and muscle aches in the clinical symptoms, ground glass sha-
dow, bronchial blood vessel thickening, and lesion infiltration outside the lung
are common 2019-nCoV in the imaging omics. Independent risk factors; WBC
count in blood routine, cough, sore throat and headache in clinical symptoms

are independent negatively correlated factors of common 2019-nCoV.

3.4. Establish LOGISTIC Regression Equation

Perform binary logistic unconditional regression on clinical data, and get the
probability equation for predicting 2019-nCoV: P=e*/(1 + e*, x= —6.226 + 0.071
x age (years) + 1.72 x Fever + 2.858 x muscle soreness + 2.131 x ground glass
shadow + 3.000 x bronchial vascular bundle thickening + 3.438 x lesion infiltra-
tion outside the lungs-0.304 x blood routine WBC count-1.478 x cough-1.83 x
sore throat-2.413 x headache.

Among them, e is the logarithm of the natural number, the age unit is one
year old, the white blood cell count is derived from the peripheral blood routine
(x10°/L), fever, muscle aches, cough, sore throat, headache, ground glass sha-
dow, bronchial vascular bundle Thickening and lesions infiltrating the lung
extracorporeal zone were calculated by two classifications (0 = none, 1 = yes).

Calculate the predictive value of ordinary 2019-nCoV for the above-mentioned
168 patients, and draw the ROC curve with nucleic acid test results as the gold
standard (Figure 1). The area under the ROC curve (AUC) is calculated to be
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0.945 (0.915 - 0.976). Choosing an appropriate critical value of 0.360, we get sen-
sitivity = 0.920 and specificity = 0.827.

ROC Curve
1.0
0.360 (0.173, 0.920)

0.8 =
> 0.6
=
=
7]
o
(]
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Figure 1. The ROC curve of the first diagnosis prediction
model for the clinical manifestations of ordinary 2019-nCoV.

Table 2. Comparison of auxiliary examinations between the two groups.

Suspected group  Confirmed group

Check index Z/X? Pvalue
(n=281) (n=287)
WBC (x10°/L) 7.00 (4.79, 8.55) 5.40 (4.20, 6.73) 3.965 <0.001
NEUT (x10L) 4.85(3.17,6.49)  3.40 (2.43, 4.49) 3.746 <0.001
LYM (x10°/L) 1.17 (0.87, 1.63) 1.19 (0.93, 1.54) 0.192 0.848
CRP (mg/l) 18.35 (6.60, 43.80) 9.81 (4.43,24.31)  1.895 0.058
PCT (ng/ml) 0.26 (0.14,0.35)  0.12 (0.05, 0.26) 2.539 0.011

Chest CT imaging omics

Ground glass shadow (%) 36 (44.44%) 64 (73.56%) 14.762 <0.001
Lesion infiltrates
41 (50.62%) 82 (94.25%) 40.777 <0.001
the outer lung area (%)

Bronchial vascular 6 (7.41%) 50 (57.47%) 47.310 <0.001
bundle thickening (%) R R ’ '
Interlobular thickening (%) 5 (6.17%) 33 (37.93%) 24.171 <0.001

Number of infiltrating
2(1,3) 3(2,4) 4.449 <0.001
lung lobes
Small nodules (%) 15 (18.52%) 34 (39.08%) 8.584 0.004
Combined pleural effusion (%) 5(6.17%) 3 (3.45%) 0.687 0.484
Air bronchial sign (%) 9 (11.11%) 5 (5.75%) 1.580 0.268
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Table 3. Multivariate logistic regression analysis of clinical manifestations of common
2019-nCoV.

fact Regression  Standard F . P Exp (B) 95%
actor ores X
coefficients confidence P Interval CI
age 0.071 0.020 12.197 <0.001 1.073 1.032 - 1.117
WBC (x10”L) —0.304 0.097 9.728 0.002 0.738 0.610 - 0.893
Cough —1.478 0.634 5.438 0.020 0.228 0.066 - 0.790
Sore throat -1.830 0.875 4.371 0.037 0.160 0.029 - 0.890
fever 1.720 0.701 6.013 0.014 5.584 1.412 - 22.077
headache -2.413 1.038 5.407 0.020 0.090 0.012 - 0.684
Muscle ache 2.858 1.097 6.784 0.009 17.434  2.029 - 149.822
Ground glass shadow 2.131 0.613 12.081 0.001 8.427  2.533-28.030
Bronchial vascular
. i 3.000 0.707 18.016 <0.001 20.082 5.026 - 80.240
bundle thickening
Lesion infiltrates the
3.438 0.849 16.381 <0.001 31.122  5.889 - 164.475
outer lung
Constant -6.226 1.560 15.931 <0.001 0.002

4. Discussion

This study compared the general data of 168 patients with common suspected
cases of 2019-nCoV and confirmed cases, and found that the median age of
common confirmed cases of 2019-nCoV was 45 (35 - 56) years old, which is
consistent with literature reports [6], and more than the normal suspected case
0f 2019-nCoV.

In this study, the clinical symptoms were more common with fever and
cough, but there was only a significant difference in muscle soreness between the
confirmed group and the suspected group (p = 0.003). The number of confirmed
cases of ordinary 2019-nCoV reached 18 (20.69%), the suspected cases have only
4 (4.94%), and there were no significant differences in other symptoms. Xiong
Xiaoming reported that the concentration of serum lactate dehydrogenase in
confirmed 2019-nCoV cases is higher than that in cases excluded from
2019-nCoV [4]. NAD-dependent lactate dehydrogenase can promote the pro-
duction of lactic acid, and a certain concentration of lactic acid in the muscle
space may cause the feeling of muscle aches. Of course, there is a certain degree
of uncertainty in the symptoms complained by patients. The results of this study
suggest that clinicians can fully consider “febrile, dry cough, fatigue and other
symptoms” in accordance with the National Health Commission’s series of
2019-nCoV diagnosis and treatment guidelines, so that there is almost no dif-
ference in clinical symptoms between suspected cases and confirmed cases,
which are relatively rare. The symptoms of “muscle soreness” deserve attention.

This study also compared the commonly used laboratory examination data of

168 patients between common suspected cases and confirmed cases, and found
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that the median white blood cell count (WBC, x10°/L), medium sex granulocyte
count (NEUT, x10°/L), lymphocyte count (LYM, x10%/L) and PCT (ng/ml) are
all within the normal range, but the median white blood cell count, neutrophil
count, and PCT levels in the peripheral blood of the confirmed case were 5.40
(4.20, 6.73), 3.40 (2.43, 4.49), and 0.12 (0.05, 0.26) respectively, which were all
lower than the 7.00 (4.79, 8.55), 4.85 (3.17, 6.49) and 0.26 (0.14, 0.35) of sus-
pected cases (the difference was significant (2 < 0.001, P < 0.001, P = 0.011)).
The median lymphocyte count (LYM, x10°/L) and CRP (mg/1) of the two groups
were not significantly different. It has been reported in the literature [7] [8] that
in patients with severe 2019-nCoV, peripheral blood lymphocyte counts are
lower, and CRP and PCT levels are higher. The confirmed cases and suspected
cases of 2019-nCoV in this study are all common types, and the peripheral blood
white blood cell count, neutrophil count, lymphocyte count and PCT are all
within the normal range, indicating that the body’s inflammatory response in all
cases is relatively not serious. At the same time, the results of this study show
that the peripheral blood median white blood cell count, neutrophil count, and
PCT levels of suspected 2019-nCoV cases are higher than those of confirmed
cases, suggesting that more cases in the suspected group have bacterial infec-
tions. The Committee’s series of 2019-nCoV diagnosis and treatment guidelines
may not completely exclude bacterial pneumonia in clinical practice.

In this study, after comparing the chest CT imaging of 168 patients with
COVID-19 common suspected cases and confirmed cases, it was found that only
pleural effusion and air bronchial signs were not significantly different between
the two groups. The number of lesions infiltrating the outer pulmonary band,
the thickening of the bronchial vascular bundle, the thickening of the interlobu-
lar septum, the number of infiltrating lung lobes and the shadow of small no-
dules were all higher than those in the suspected group, and the difference was
significant ((£ < 0.001 for the first 5 items, 2 < 0.001 for small nodules) = 0.004),
the former are 64 (73.56%), 82 (94.25%), 50 (57.47%), 33 (37.93%), 3 (2, 4) and
34 (39.08%), the latter are 36 (44.44%), 41 (50.62%), 6 (7.41%), 5 (6.17%), 2 (1,
3) and 15 (18.52%). It has been reported in the literature that ground-glass den-
sity shadows, lesions along the bronchial vascular bundles, and thickening of the
internal lobules help to distinguish between 2019-nCoV patients and suspected
patients [9] [10]; due to the rich blood flow in the subpleural pulmonary lobules,
the virus is easier Invasion, the GGO of patients with 2019-nCoV is mostly dis-
tributed along the subpleural [10]; the first diagnosis of 2019-nCoV lung CT is
characterized by ground glass and nodular shadows located under the pleura
[11]; The number of lesions of chest CT of pneumonia infected by 2019-nCoV is
higher than other pneumonia infections [12]. Obviously, the chest CT imaging
omics results of this study are consistent with the above literature reports.

After fully introducing various factors of clinical manifestations and per-
forming binary logistic unconditional regression analysis, this study established
a general 2019-nCoV first diagnosis prediction mathematical model, and the
area under the ROC curve (AUC) reached 0.945 (0.915 - 0.976). With the best
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critical value of 36%, the sensitivity of the prediction model is 0.920 and the spe-
cificity is 0.827. The accuracy of the diagnosis is good, and it has good predictive
significance.

This study is a retrospective case-control study. The clinical data are enrolled
in their first diagnosis. The number and source of samples have specific regional
limitations. These limitations need to be improved and supplemented in future

studies.
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