
P
os

te
d

on
A

u
th

or
ea

16
J
u
l

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

49
33

00
.0

88
85

72
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Analysis of clinical characteristics and risk factors in COVID-19

patients

Wen Lu1, Shuhui Yu2, and Ke Hu2

1Rizhao People’s Hospital
2Renmin Hospital of Wuhan University

July 16, 2020

Abstract

Abstract: The aim of this study is to evaluate the clinical characteristics and outcomes in 2019 novel coronavirus patients

and to help clinicians perform correct treatment and evaluate prognosis and guide the treatment. Methods: 239 patients who

were diagnosed with COVID-19 were included in this study. Patients were divided into the improvement group and the death

group according to their outcome (improvement or death).Clinical characteristics and laboratory parameters were collected from

medical records. Continuous variables were tested by independent sample T test, and categorical variables were analyzed by

chi-square test or Fisher exact test. Cox proportional hazard regression model was used for survival analysis in death patients.

Results: Efficacy evaluation indicated that 99 patients (41.4%) had deteriorated, and 140 patients (58.6%) had improved.

Oxygen saturation, hemoglobin levels, infection-related indicators, lymphocyte and platelets counts, C-reactive protein, serum

albumin, liver and kidney function and lactate dehydrogenase in improvement group were statistically significant between the

improvement and death groups. Survival analysis revealed that upper respiratory tract symptoms, hypertension, pulmonary

basic diseases, high level of white blood cells, lymphocyte counts, C-reactive protein, lower serum albumin, blood urea nitrogen,

were associated with mortality risk in COVID-19. Conclusion: Patients with older age, comorbidities, lower lymphocyte counts

in hemogram and serum albumin, high c reactive protein level and renal dysfunction may have higher risk to death. It warned

us that more attention should be given more attention on risk management in the progression of COVID-19.
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BACKGROUND: The aim of this study is to evaluate the clinical characteristics and outcomes in 2019
novel coronavirus patients and to help clinicians perform correct treatment and evaluate prognosis and guide
the treatment.

METHODS: 239 patients who were diagnosed with COVID-19 were included in this study. Patients were
divided into the improvement group and the death group according to their outcome (improvement or
death).Clinical characteristics and laboratory parameters were collected from medical records. Continuous
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variables were tested by independent sample T test, and categorical variables were analyzed by chi-square
test or Fisher exact test. Cox proportional hazard regression model was used for survival analysis in death
patients.

RESULTS: Efficacy evaluation indicated that 99 patients (41.4%) had deteriorated, and 140 patients
(58.6%) had improved. Oxygen saturation, hemoglobin levels, infection-related indicators, lymphocyte and
platelets counts, C-reactive protein, serum albumin, liver and kidney function and lactate dehydrogenase
in improvement group were statistically significant between the improvement and death groups. Survival
analysis revealed that upper respiratory tract symptoms, hypertension, pulmonary basic diseases, C-reactive
protein, lymphocyte counts, albumin and blood urea nitrogen were associated with mortality risk in COVID-
19.

CONCLUSION: Patients with older age, comorbidities, lower lymphocyte counts in hemogram and
serum albumin, high c reactive protein level and renal dysfunction may have higher risk to death. It warned us
that more attention should be given more attention on risk management in the progression of COVID-19.

KEYWORDS: COVID-19; risk factors of death; survival probability

Introduction

Covid-19 broke out in 2019 and spread rapidly. Confirmed cases could be found in countries around the
world. The novel coronavirus has a raised spike glycoprotein on its surface. The S glycopretein of the
virus binds to angiotensin converting enzyme 2 of the recipient cell, which causes the virus to enter the cell.
Viruses can also enter cells through membrane fusion and release nucleic acids to synthesize new viruses,
causing cytopathic disease and death, thus leading to tissue and organ lesions. Novel Coronavirus is mainly
related to pulmonary infection, which can involve multiple organs such as liver, spleen, cardiovascular and
cerebrovascular systems, stomach and esophagus, etc. In serious cases, it can develop into acute respiratory
distress syndrome, metabolic acidosis and multi-organ dysfunction syndrome, or even death. The initial clin-
ical symptoms are mostly fever, dry cough and fatigue. A few patients are accompanied by nasal congestion,
runny nose, pharyngeal pain, myalgia and diarrhea, some patients may have no obvious symptoms. Previous
studies[1] suggest that the most prevalent comorbidities were hypertension(17%),DM (8%) and CVD (5%)
in COVID-19. It is important to evaluate patients’ clinical symptoms based on current influencing factors
and comorbidities. Therefore, it is necessary to evaluate possible factors that may result the progression or
improvement of COVID-19 patients. Therefore, the influencing factors of status for COVID-19 patients and
the result was investigated and analyzed in order to provide guidance about the treatment of this disease.

Patients and Methods

The study was approved by the the Ethics Committee of Renmin Hospital of Wuhan University (No.
WDRY2020-K019). The requirement for written informed consent was waived in consideration of emerging
infectious diseases.The study included data from 239 COVID-19 patients in Renmin Hospital of Wuhan
University in China from December 31, 2020 to April 20, 2020. Patients diagnostic criteria about COVID-
19: Real-time fluorescent RT-PCR was used to detect COVID-19 in nasal or pharyngeal swab specimens,
and patients with positive results twice were included in the study. In addition, relevant clinical symptoms,
laboratory parameters, and major treatments were also included. The outcomes of the patients included
improvement to discharge criteria or worsening to death. The patient discharge criteria and clinical types
shall be based on the COVID-19 diagnosis and treatment protocol version 6.

Clinical characteristics andtherapeutic modalities

The following clinical symptoms were recruited in the study: 1. The upper respiratory tract symptoms such
as cough, runny nose or sneezing, 2. Oppression in chest or dyspnea , 3. Muscle pain, 4. Headache, 5.
Gastrointestinal symptoms such as nausea, vomiting and diarrhea, 6. Comorbidities, 7. Body temperature,
8. Time from onset to admission, 9. Total time in hospital, Comorbidities included a history of pulmonary
basic disease (chronic obstructive pulmonary disease, lung cancer, bacterial pneumonia, pulmonary heart
disease, et.al),hypertension,coronary artery disease, diabetes,cerebral infarction. Clinical characters include
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clinical symptoms, time from symptom onset to hospitalization, total length of hospitalization, treatment
and medication, and disease outcome.

Laboratory parameters

Routine tests were performed to determine blood routine, liver and kidney function, creatinine, albumin,
procalcitonin, C-reactive protein, , and potassium levels. Oxygen saturation was monitored.

Statistical analysis

SPSS.19 and R softwares statistical analysis was performed using the R Software. The measurement data
were statistically described by mean ± standard deviation and performed by t test. Count data was described
by frequency, and the chi-square test or Fisher’s exact test was used for the comparison between groups.
Multivariable analyses to identify factors associated with death from COVID-19 patients were performed by
cox proportional hazards regression model. P<0.05 was considered statistically significant.

Results

Demographic characters and laboratory parameters

The cohort consisted of 239 patients,140 patients met discharge criteria (58.6%) and 99(41.4%) patients
eventually returned to death (%).Among the patients, 122(51%) were male and 117(49%) were female. The
median age was 57 (39, 71) years. 107 patients were aged [?]60 years (44.8%). Patients were divided into the
improvement group and death groups according to their final outcomes. The majority of patients had low
and moderate fever, while the remaining patients had high or no fever. A higher proportion of patients in the
improvement group came to the hospital within 6 days of the onset of symptoms, as opposed to patients in
the death group, who took longer than 6 days from symptom onset to treatment. The mean age of patients
in the death group was significantly higher than that in the improvement group(70.00+-13.53 vs.47.47+-
16.83 ,p<0.001). Patients in the death group had higher rates of upper respiratory symptoms(coughing ,
runny nose, and sneezing), dyspnea, headache, muscle pain, gastrointestinal symptoms(vomiting and di-
arrhea), and comorbidities. There were statistically significant differences in hypertension, diabetes and
coronary heart disease among the comorbidients. Among clinical symptoms, there were statistically signif-
icant differences in upper respiratory tract symptoms and dyspnea. The proportion of male in death group
was higher than that in the improvement group, and the difference was statistically significant. All data of
patients with demographic characters, clinical symptoms and comorbidities were summarized in Table1.

Discussion

Coronavirus disease 2019 (COVID-19) is the seventh known human coronavirus[2]. It is a new coronavirus
caused by SARS-COV-2 coronavirus. The new virus has an envelope[3], consisting of a single strand of
RNA.Sars-cov-2 is thought to have originated in bats, with 89% to 96% of its nucleic acid sequence identical
to that of the virus carried by bats[4]. SARS-CoV-2 is believed to have originated in bats, similar to many
other coronaviruses, because it shares 89% to 96% nucleotide identity with bat coronaviruses. Sars-cov-2
mainly transmitted through droplets, but can also be transmitted by aerosols. The median incubation period
of the virus is 4-5 days, and 97.5% of patients develop symptoms at 11.5 days after infection. At the start of
the pandemic, The median period from clinical symptoms onset to progression to death is about 14 days[5].
Morbidity and mortality varied from time to time and region to region, for reasons that may be related to
virus variation in addition to regional differences.

For its infectiousness, the number of cases increases exponentially without control measures. The hyperin-
flammatory response triggered by SARS-CoV-2 is the principal causes of death in infected patients[6].The
most common symptoms are fever and tussiculation, some patients appear runny nose, sneezing, a small
number of patients develop nausea, vomiting or diarrhea. Part of the population can have no symptoms, or
tends to improve after the infection, some people can appear rapid progression such as respiratory failure
even to death[7]. The mortality increased significantly in patients with cardiovascular diseases, diabetes,
COPD and hypertension[8]. Fatality increases with the progression of the severity of disease. We analyzed

3



P
os

te
d

on
A

u
th

or
ea

16
J
u
l

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

49
33

00
.0

88
85

72
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

some relevant indicators and outcomes of patients diagnosed with COVID-19 in a hospital in wuhan in order
to provide guidance for the treatment and prognosis of patients with coronavirus pneumonia.

The study included 239 patients with confirmed COVID-19. All patients were assessed until disease outcome(
improve or dead). The study showed that 140 patients were discharged with a better health condition and 99
patients died. There was a statistically significant difference in age between the two groups, suggesting that
old age is a risk factor for the disease, which is usually accompanied by a variety of complications, resulting
in complicated conditions.

Data from the Chinese Center for Disease Control and Prevention showed that 80% patients experienced
mild disease or even non-symptom and 20% developed severe symptoms such as respiratory failure and multi-
ple organ failure. Previous observational studies reported patients with old age and comorbidities were more
likely to deteriorate. It was later found that previously healthy patients also developed severe hypoxemia
and respiratory failure, which were caused by inflammatory cascades[6, 9]. Pathological examination showed
lesions involved multiple organs in severe patients[10].

Studies have shown that inflammatory markers C-reactive protein and neutrophil-to-lymphocyte ratio are risk
factors in COVID patients[11-13]. Excessive inflammatory responses, including high levels of cytokines, lym-
phocytosis, and mononuclear macrophage infiltration, are considered important reasons for the rapid pro-
gression of the disease[6]. Our study found significant differences in white blood cell counts, neutrophil counts
and lymphocyte counts between the improvement group and the death group, CRP was also associated with
the risk of death, suggesting that excessive inflammation is a risk factor for patients and should be con-
trolled clinically. Given the consideration of the importance of white blood cell and neutrophil counts for
the COVID-19, we also plot the two factors in the survival curve.

In our study, survival analysis suggests that renal function factor such as blood urea nitrogenis was associated
with a risk of death in patients. The differences of urea nitrogen and creatinine between the improvement
group and the death group were statistically significant. Data from complete autopsy including histopatho-
logic and virologic analysis in 12 patients who died from COVID-19 showed that high viral RNA titers
were detected in kidney[14]. A study[15] involving 701 patients with COVID-19 found that 5.1% patients
experienced acute kidney injury. The mechanism involved acute tubular injury may be associated with
infiltration of lymphocytes and monocytes in renal tissue. In addition, cytokine injury and organ interfer-
ence may also play a role in some biological processes. Patients with renal dysfunction who are infected
with SARS-CoV-2 coronavirus will face an increased risk of death, suggesting that effective renal function
control should be paid attention into the clinical treatment. Serum albumin levels partially reflect body’s
immune state. Patients with bad nutritional status are more likely to experience lower serum albumin lev-
els, which is harmful to the antibody production and virus clearance, and should be given high attention.
Recent study suggest [9]showed that poor nutritional status was significant risk factors for severe COVID-19
infection. Severe anorexia, and malnutrition may increase risks for respiratory failure and even required
noninvasive ventilation[16].

Assessment of the risk factors of the disease is helpful for clinicians to timely understand the risk of disease
progression, so as to carry out appropriate and multifaceted intervention earlier to achieve the best thera-
peutic purpose. There were a few limitations in our study. Our data sources were single-center and the sam-
ple size was not large enough to represent all infected people. Highly subjective outcomes such as pain may
bias the accessment results. Patients without access to treatment were not included. Some patients were
complicated with uremia, resulting in a large degree of dispersion of creatinine values in samples.
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