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A B S T R A C T

Background: The 2019 coronavirus disease (COVID-19) was first identified in Wuhan, Hubei, China in December
2019, caused by a novel coronavirus (SARS-CoV-2). There is a need to study the clinical features of patients in a
hospital near Wuhan.
Objective: To identify clinical features of patients with COVID-19 in a tertiary hospital near Wuhan.
Study design: General information, clinical manifestations, laboratory data, and computed tomography (CT) data
were collected for 225 patients diagnosed of COVID-19 admitted between January 20 and February 14, 2020, to
the Hanchuan City People’s Hospital.
Results: The patients included 120 male and 105 females who had no connection to the Wuhan Huanan
Seafood Market. Their average age was 50± 14 years. The major clinical symptoms were fever (84.44% of
patients), cough (56.44% of patients), and dyspnea (4.00% of patients); 3.56%–22.67% of subjects suf-
fered from expectoration, fatigue, chills, headache, chest pain, and pharyngalgia. Hypertension was
present in 20.89% of patients. The counts of white blood cells (WBCs) and lymphocytes were normal or
decreased in 86.67% and 99.11% of patients. CRP was increased in 86.22% of patients, PCT in 10.67%,
and ESR in 90.22%. CT showed that 86.22% of patients had multiple patchy glassy shadows in both lungs,
particularly in the peripheral area. Thirty-seven (16.44%) patients were diagnosed with severe COVID-19.
Methylprednisolone was administered in 44.44% of cases. The mortality among the patients was 0.89%.
Conclusions: Clinical characteristics of COVID-19 patients in the tertiary hospital near Wuhan are very similar to
those found in Wuhan, but the lower mortality.

1. Background

A worldwide outbreak of a respiratory illness, first identified in
Wuhan, China, is ongoing. The disease is caused by a novel coronavirus,
SARS-CoV-2 and on February 11, 2020, was officially named the
Coronavirus Disease 2019 (COVID-19) by the World Health
Organization(WHO) [1,2]. Many of the COVID-19 patients during the
early outbreak in Wuhan, reportedly had some link to a large seafood
and animal market, suggesting an animal-to-person spread of the virus.
However, a growing number of patients reportedly have not had ex-
posure to animal markets, indicating that a person-to-person spread is

occurring [3,4].

2. Objectives

In the present investigation, clinical characteristics of 225 patients
with COVID-19 have been collected. All patients were admitted be-
tween January 20 and February 14, 2020, to the Hanchuan City
People's Hospital located in Hanchuan city near Wuhan. Their clinical
manifestation, laboratory data, and computed tomography (CT) results
have been analyzed.
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3. Study design

3.1. Patients

The study included 225 COVID-19 patients admitted to the
Department of Infectious Diseases, Hanchuan City People's Hospital,
between January 20 and February 14, 2020. The subjects were selected
according to the Novel Coronavirus Infection Pneumonia Diagnosis and
Treatment Standards (the fifth edition) (National Health Committee)
and their general information, clinical symptoms, laboratory data, and
CT data were collected for further analysis.

3.2. Blood biochemistry

Blood tests were performed on the day of admission in all patients.
They included blood cell differential count, C-reactive protein (CRP),
procalcitonin (PCT), erythrocyte sedimentation rate (ESR), alanine
aminotransferase (ALT), aspartate aminotransferase (AST), total bilir-
ubin (TBil), serum creatinine (Cr), and blood urea nitrogen (BUN).

3.3. Chest imaging examination using CT

All patients were subjected to chest CT imaging using the
SOMATOM Definition AS 64 instrument and the results were analyzed
by the Syngovia software (Siemens, Berlin, Germany) one day before
the admission.

3.4. Detection of SARS-CoV-2 using one-step real-time PCR

Total RNA was extracted from exfoliated cells of the pharynx or the
nasal cavity with throat swabs or sputum using Trizol (Sigma-Aldrich,
St. Louis, MO, USA) [5]. A one-step real-time PCR kit (VR-11-120) for
the detection of 20219-nCoV ORF1ab/N gene was purchased from
Shanghai Huirui Biotechnology (Shanghai, China).The PCR reactions
were performed using the Roche 480 thermocycler (Roche Molecular
Systems, Branchburg, NJ, USA). The PCR program consisted of 50 °C for
15min, 95 °C for 5min, 45 cycles of 95 °C for 10 sec, 55 °C for 45 s, and
was terminated by dissociation.

3.5. Statistical analysis

Data were analyzed using the SigmaStat software (SPSS Inc.,
Chicago, IL, USA). The count data are expressed as a rate (%) and
compared using the χ2 test. The difference was considered statistically
significant when P<0.05.

4. Results

4.1. Clinical findings

The patients were diagnosed on the basis of clinical manifestations
and laboratory findings. All subjects were positive for SARS-CoV-2 virus
RNA detected by RT-PCR. The patients included 120 males and 105 fe-
males and had had no contact with the Wuhan Huanan seafood market.
Their average age was 50±14 years. The major clinical symptoms were
fever (84.44 % of patients), cough (56.44 % of patients), dyspnea (4.00
% of patients), expectoration, fatigue, chills, headache, chest pain, and
pharyngalgia (3.56 %–22.67 %). Hypertension was present in 20.89 % of
subjects. Severe COVID-19 was diagnosed in 37 (16.44 %) patients. The
antimicrobial agent moxifloxacin was used in 65.78 % of cases.
Moreover, 31.56 % of patients received Ribavirin, 59.11 % of patients
received Abidol, and 61.33 % of patients received Oseltamivir.
Methylprednisolone was administered in 44.44 % of cases, and anti-in-
flammatory drugs and supportive care were used for some patients. One
or two weeks later, patients' respiratory symptoms began to improve, the
infiltrates in the lung began to absorb gradually, and the counts of white

blood cells (WBCs) and lymphocytes returned to normal values. Twenty
of non-severe COVID-19 patients recovered and were discharged. As of
February 29, 2020, there were only two cases of death (0.89 %) with an
underlying disease or bacterial co-infection.

4.2. Laboratory test results

At admission, the counts of WBCs and lymphocytes were normal or
decreased in 86.67 % and 99.11 % of patients, respectively. CRP was
increased in 86.22 % of patients (mean, 60.4± 57.5; normal range,
0–10mg/L), PCT was increased in 10.67 % of patients (mean,
0.87±0.56; normal range, 0–0.5mg/L), and ESR was increased in
90.22 % of patients (mean, 55.8± 25.3; normal range, 0–15mm/h).
ALT, AST, TBil, Cr, and BUN were within normal ranges.

4.3. Chest CT findings

CT results documented that all patients had lung infiltrates. Multiple
patchy glassy shadows were present in both lungs, particularly in the
peripheral areas, in 86.22 % of COVID-19 patients. With the progression of
the disease, the lesions increased and their scope in size or number ex-
panded; glassy shadows co-existed with solid or stripe shadows (Fig. 1).

4.4. Statistical analysis

Hypertension was found more frequent in the severe COVID-19
group than in the non-severe group (45.95 % (n=188) vs. 15.96 %
(n= 37), X2= 16.824, P<0.0001), and there is no significant sexual
difference in morbidity between male group and female group (20.8 %
(n= 120) vs 11.4 % (n=105), X2= 3.605, P>0.05)

5. Discussion

COVID-19 pneumonia caused by a novel SARS-CoV-2 virus emerged in
December 2019 inWuhan, China, and then spread to the suburbs, the rest of
China, and the entire world [6–9]. Fever, cough, multiple patchy glassy
shadows on CT images of the peripheral and posterior lungs, and normal or
decreased white blood cells are the common clinical feature of COVID-19,
while some of patients showed severe acute respiratory syndrome (SARS) or
death. Early epidemic investigation showed that the Wuhan Huanan sea-
food market may be the first identified source of infection7, but solid data
have shown the possibility of a person-to-person spread [10,11]. None of
the patients included in the current study had any direct or indirect con-
nection with the Huanan seafood market. It has been known that the SARS
coronavirus utilizes the angiotensin-converting enzyme 2 (ACE2) receptor
to enter the cell [12]. ACE2 receptor is a relatively new member of the
renin-angiotensin system, and the maintenance of normal ACE2 levels in the
lung promotes resistance against inflammatory lung disease [13]. SARS-
CoV-2 is a novel coronavirus and the mechanism by which SARS-CoV-2
viruses enter and damage the cells is still unclear. The studies of Huang et al.
[14] and Zhang et al. [15] have found that, respectively, 6 of 41(15 %) and
42 of 140 (30 %) COVID-19 patients have hypertension. In the present in-
vestigation, the incidence of hypertension was 45.95 % (17of 37patients) in
the severe COVID-19 group compared to 15.96 % (30 of 188 patients) in the
non-severe group. This finding is consistent with the notion that hy-
pertension is a high risk for COVID-19 patients. However, the mechanism
underlying this link is unknown. The possibility can be raised that high
blood pressure may damage ACE2 receptor-expressing endothelial or al-
veolar epithelial cells in the lung.

Hanchuan is a smaller city with a population of 1,000,000, located
45 km from Wuhan. Patients with COVID-19 in this type of city near
Wuhan have not been previously described in detail. The present in-
vestigation provides clinical, laboratory, and imaging findings of
emerging SARS-CoV-2 coronavirus pneumonia in humans, and can re-
present the real-world scenario of the epidemics in the suburbia after
the initial breakout of COVID-19 in the epicenter of Wuhan, China.
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Fever, cough, and conspicuous ground-grass opacity lesions in the
lungs apparent in CT images combined with a normal or decreased
count of WBCs are highly suspected clinical features of COVID-19
pneumonia found in patients from a city near Wuhan without a history
of epidemic exposure. These clinical characteristics of COVID-19 are
very similar to those identified in Wuhan, but the lower mortality can
be attributed to better supplies of medical devices, a better under-
standing of the disease, and possibly lower levels of toxic substances in
the environment. Defining the role of these factors will require further
studies. The study confirmed that hypertension is a high-risk factor of
the disease. The collected data provide insights on COVID-19 caused by
SARS-Cov-2 in a smaller city near Wuhan, China.
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Fig. 1. Chest CT imaging on day 0 (one day
before the admission), day 8, and day 23.
Image obtained on day 0 shows slight opacities
in the left and right upper lobes. Evolution to a
mixed pattern of ground-glass opacities and
consolidation is apparent on day 8. On day 23,
healing of the consolidations and ground-glass
opacities is evident.
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