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Abstract

Objective The aim of this study was to investigate the clinical characteristics of Corona Virus Disease 2019 in Taizhou,
China.

Methods A single center retrospective observational study was performed between Jan 1, 2020 and Mar 11, 2020 at Taizhou
Public Health Medical Center, Zhejiang, China. All patients with confirmed Corona Virus Disease 2019 were enrolled, and
their clinical data were gathered by reviewing electronic medical records. Outcomes of severely ill patients and non-severely
ill patients were compared.

Results Of 145 hospitalized patients with COVID-19, the average age was 47.5 years old (standard deviation, 14.6) and
54.5% were men. Hypertension was the most common comorbidity (15.2%), followed by diabetes mellitus (9.7%). Common
symptoms included dry cough (81.4%), fever (75.2%), anorexia (42.8%), fatigue (40.7%), chest tightness (32.4%), diarrhea
(26.9%) and dizziness (20%). According to imaging examination, 79.3% patients showed bilateral pneumonia, 18.6% showed
unilateral pneumonia, 61.4% showed ground-glass opacity, and 2.1% showed no abnormal result. Compared with non-severely
ill patients, severely ill patients were older (mean, years, 52.8 vs. 45.3, p <0.01), had a higher proportion of diabetes mel-
litus (16.3% vs. 6.9%, p=0.08), had a higher body mass index (mean, 24.78 vs. 23.20, p=0.02) and were more likely to
have fever (90.7% vs. 68.6%, p=0.01), anorexia (60.5% vs. 35.3%, p=0.01), chest tightness (60.5% vs.20.6%, p <0.01) and
dyspnea (7.0% vs. 0%, p=0.03). Of the 43 severely ill patients, 6 (14%) received high-flow nasal cannula oxygen therapy,
and 1 (2.3%) received invasive mechanical ventilation.

Conclusions Older patients or patients with comorbidities such as obesity or diabetes mellitus were more likely to have
severe condition. Treatments of COVID-19 is still experimental and more clinical trials are needed.
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Introduction

In early December 2019, a group of acute respiratory ill-
ness, now known as Corona Virus Disease 2019 (COVID-
19) occurred in Wuhan, Hubei Province, China [1-5]. The
disease has spread rapidly from Wuhan to other parts of
China and even around the world. The new novel corona-
virus was identified in samples of airway epithelial cells
from a patient in Wuhan and was confirmed as the cause of
COVID-19 [6]. After a month, the Coronavirus Study Group
of the International Committee on Taxonomy of Viruses des-
ignates it as severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) [7]. As with the closely related severe acute
respiratory syndrome (SARS) coronavirus, there is evidence
of human-to-human transmission, extensively in family set-
tings, but also in hospitals [§—13].

As of April 13th, 2020, a total of 82,249 COVID-19 cases
in China have been confirmed with 3341 deaths [14]. Inter-
nationally, cases have been reported in 213 countries, areas
or territories [15]. At present, information regarding the
epidemiology and clinical features of COVID-19 is scarce.
Taizhou is a prefecture level city of Zhejiang Province with
a population of 6 million. However, Taizhou has a large
number of people engaging in trade and learning in Wuhan.
According to statistics alone, there were more than 20,000
people returning from Wuhan to Taizhou when the epidemic
started. Therefore, Taizhou has become one of the main out-
break places of imported cases. Given the rapid spread of
SARS-CoV-2, an analysis with larger sample size cases in
Taizhou is urgently warranted. Here, by collecting the data
from 145 laboratory-confirmed cases, we sought to provide
an up-to-date delineation of the clinical characteristics of
patients with COVID-19 throughout Taizhou. The objective
of this case series was to describe the clinical characteristics
of 145 hospitalized patients with COVID-19 and to compare
severely ill patients with non-severely ill patients.

Materials and methods
Patients and study design

The study was approved by the Ethics Committee of
Taizhou Enze Medical Center (Group) Enze Hospital (No.
K20200303). Due to the retrospective nature of the study,
the Ethics Committee determined that no patient consent
was required. In addition, a statement of permission from
patients for submission the present study was not required as
the study did not include any personal information.
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Taizhou Public Health Medical Center is located in
Taizhou Enze Medical Center (Group) Enze Hospital,
Zhejiang Province, which is jointly established by Taizhou
Municipal Government and Taizhou Enze Medical Center.
As the first special medical institution for infectious diseases
in Taizhou, it is responsible for the task issued by Zhejiang
Provincial Government in the treatment of COVID-19 in
Taizhou. According to the arrangements put in place by the
Zhejiang Provincial Government, all patients were admit-
ted centrally to the hospital from the whole Taizhou with-
out selectivity. All patients with COVID-19 enrolled in this
study were diagnosed according to World Health Organiza-
tion interim guidance [16]. The clinical outcomes (ie, dis-
charges, length of stay) were monitored up to March 11th,
2020.

Data collection

The medical records of patients were analyzed by the team
of the Department of Critical Care Medicine, Taizhou Enze
Medical Center (Group) Enze Hospital. The patients’ data
were collected by reviewing electronic medical records. We
recorded demographic data including age and gender, the
clinical data including underlying diseases, medical history,
exposure history, symptoms, signs, laboratory findings, chest
computed tomographic (CT) scans, and treatment measures
(ie, antiviral therapy, corticosteroid therapy, respiratory sup-
port), Sequential Organ Failure Assessment (SOFA) score,
MuL.BSTA score, the Acute Physiology and Chronic Health
Evaluation (APACHE) II, epidemiological, and outcomes
data.

Statistical analysis

Statistical analysis was performed with SPSS 20.0 software
(IBM Corp, Armonk, NY, USA). Continuous variables were
presented as mean =+ standard deviation if normally distrib-
uted, and as median and interquartile range (IQR) if non-
normally distributed. Continuous variables were compared
by Student t test or Mann—Whitney U test and enumeration
variables were compared by Pearson »? or Fisher exact test,
where appropriate. A two-tailed P < 0.05 was considered sta-
tistically significant. The analyses have not been adjusted
for multiple comparisons and, given the potential for type I
error, the findings should be interpreted as exploratory and
descriptive.

Definitions

Cases were diagnosed based on the World Health Organi-
zation (WHO) interim guidance [16]. A confirmed case
with COVID-19 was defined as a positive result to high-
throughput sequencing or real-time reverse-transcriptase
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polymerase-chain-reaction (RT-PCR) assay for nasal and
pharyngeal swab specimens [17]. Acute respiratory distress
syndrome (ARDS) was defined according to the Berlin defi-
nition [18]. For severely and non-severely ill patients, refer
to Diagnosis and Treatment of Pneumonia caused by SARS-
CoV-2 (version 7) [19] issued by of National Health Com-
mission of the People’s Republic of China. Severe condition
is defined as one of the following: (1) The respiratory rate is
more than 30 times/min; (2) In the resting state, transcutane-
ous oxygen saturation (Sa0,) <93%; (3) Oxygenation index
(PaO,/FiO,) <300 mmHg. Sepsis was defined according to
the new definition of Sepsis-3 [20].

Results
Demographic and clinical characteristics
The study population included 145 hospitalized patients

with confirmed COVID-19. The demographic and clinical
characteristics of these patients were summarized in Table 1.

The average age was 47.5 years old (S.D. 14.6), and 54.5%
(79/145) were male. All patients were admitted to the iso-
lation ward for treatment, including 43 severe cases. One
patient was admitted to intensive care. Hypertension was
the most common comorbidity (15.2%, 22/145), followed
by diabetes mellitus (9.7%, 14/145). The average age of
severely ill patients was older than that of non-severely ill
patients (mean, years, 52.8 vs. 45.3, p <0.01), and the body
mass index (BMI) of severely ill patients was higher than
non-severely ill patients (mean, 24.78 vs. 23.20, p=0.02),
but there were no significant differences in smoking history
and gender between the two groups. In terms of co-morbid-
ities, a significant high percentage of diabetes mellitus was
observed in severely ill patients (16.3% vs. 6.9%, p=0.08).
As expected, severely ill patients had a higher APACHE
II score (median, 5 vs. 3, p<0.01), a higher SOFA score
(median, 2 vs. 1, p<0.01) and a higher MuLBSTA score
(median, 9 vs. 5, p<0.01). In terms of epidemiology, 45.5%
(66/145) of the patients were those who returned to Taizhou
from or around Wuhan, 44.8% (65/145) were close contacts,
and 9.7% (14/145) could not determine the source.

Table 1 Baseline characteristics

. ” Characteristics Non-severely ill Severely ill patients (n=43) P-value
of patients with COVID-19 patients (n=102)
Age, median years (IQR) 453+13.6 52.8+15.5 0.00
Male sex 56 (54.9%) 23 (53.5%) 0.88
BMI 23.20 (21.66,25.71) 24.78 (23.07,26.96) 0.02
Comorbidities
Hypertension 13 (12.7%) 9 (20.9%) 0.21
Diabetes mellitus 7 (6.9%) 7 16.3%) 0.08
COPD 6 (5.9%) 0 (0%) 0.18
Chronic liver disease 2 (2.0%) 4 (4.7%) 0.73
Chronic kidney disease 2 (2.0%) 1(2.3%) 1
Peptic ulcer 1 (1%) 2 (4.7%) 0.21
Solid tumor 1 (1%) 2 (4.7%) 0.44
Chronic cardiac insufficiency 0 (0%) 12.3%) 0.30
HIV infection 0 (0%) 12.3%) 0.30
Hyperlipidemia 0 (0%) 12.3%) 0.30
Smoking history 12 (11.8%) 3(7.0%) 0.57
Exposure to source of transmission within 14 days
Returned from Wuhan 49 (48%) 17 (39.5%) 0.35
Close contact with the confirmed 46 (45.1%) 19 (44.2%) 0.92
patient who returned from Wuhan
Uncertain 7 (6.9%) 7 (16.3%) 0.08
APACHE 1II score, median (IQR) 3(L5) 5(3.,8) 0.00
SOFA score, median (IQR) 1(0,1.25) 2 (1,3) 0.00
MuLBSTA score, median (IQR) 5(4.75,7) 9(7,11) 0.00
Hospitalization ward
ICU stay 0 (0%) 1(2.3%) 0.30

IQR interquartile range, COPD chronic obstructive pulmonary disorder, SOFA sequential organ failure
assessment, APACHE acute physiology and chronic health evaluation, /CU intensive care unit, BMI body

mass index
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Signs and symptoms of patients with COVID-19 were
shown in Table 2. The most common symptoms at onset
of illness were dry cough (81.4%, 118/145), fever (75.2%,
109/145), anorexia (42.8%, 62/145), fatigue (40.7%, 59/145),
chest tightness (32.4%, 47/145), diarrhea (26.9%, 39/145)
and dizziness (20%, 29/145). Less common symptoms were
nausea, headache, myalgia, rhino-pharyngitis, abdominal
pain, vomiting, dyspnea and hypoacusis (Table 2). Com-
pared with non-severely ill patients, severely ill patients
were more likely to report fever, anorexia, chest tightness
and dyspnea (90.7% vs. 68.6%, 60.5% vs. 35.3%, 60.5% vs.
20.6% and 7.0% vs. 0%, all p <0.05), and the duration of
fever in severely ill patients was longer (median days, 6 vs.
4, p<0.01). The median time from onset of symptoms to
hospitalization was 6 days (IQR, 3-9). There was no differ-
ence in signs between the two groups.

Laboratory and radiologic parameters in severely
and non-severely ill patients

There were numerous differences in laboratory findings
between severely ill patients and non-severely ill patients
(Table 3). Severely ill patients have higher absolute neu-
trophil count and erythrocyte sedimentation rate, as well as

higher levels of activated partial thromboplastin time, tro-
ponin I, creatine kinase, aspartate aminotransferase, gamma
glutamyl transpeptidase, lactate dehydrogenase and procal-
citonin. In terms of lymphocyte count, albumin, partial pres-
sure of oxygen and carbon dioxide were lower in severely
ill patients.

According to CT, 79.3% (115/145) patients showed bilat-
eral pneumonia (Fig. 1) with just 18.6% (27/145) patients
showing unilateral pneumonia (Fig. 2). 61.4% (89/145)
patients showed ground-glass opacity (Table 3). Finally,
2.1% (3/145) patients showed no abnormal results.

Main intervention measures and outcome

As of March 11, all patients had been discharged. Only one
patient has been admitted to ICU and has been discharged.
Complications among the 145 patients included sepsis
(36.6%, 53/145) and ARDS (0.07%, 1/145). Severely ill
patients were more likely to have sepsis than non-severely ill
patients (67.4% vs. 23.5%, p <0.01). Most patients received
oral antiviral therapy [97.2%, 141/145, (lopinavir/ritona-
vir, 96.2%, 138/145, or arbidol, 43.4%, 63/145)], atomized
inhalation of interferon therapy (96.6%, 140/145), and tradi-
tional Chinese medicine treatment (90.3%, 131/145). Many

Table 2 Signs and symptoms of

. . Signs and symptoms Non-Severely ill Severely ill P-value

patients with COVID-19 patients (n=102)  patients (n=43)
Symptoms
Dry cough 80 (78.4%) 38 (88.4%) 0.34
Fever 70 (68.6%) 39 (90.7%) 0.01
Anorexia 36 (35.3%) 26 (60.5%) 0.01
Fatigue 38 (37.3%) 21 (48.8%) 0.20
Chest tightness 21 (20.6%) 26 (60.5%) 0.00
Diarrhea 23 (22.5%) 16 (37.2%) 0.07
Dizziness 23 (22.5%) 6 (14%) 0.24
Rhino-pharyngitis 20 (19.6%) 8 (18.6%) 0.89
Nausea 14 (13.7%) 10 (23.3%) 0.16
Headache 16 (15.7%) 8 (18.6%) 0.67
Myalgia 13 (12.7%) 7 (16.3%) 0.57
Abdominal pain 6 (5.9%) 2 (4.7%) 1
Vomiting 3(2.9%) 3 (7.0%) 0.51
Dyspnea 0 (0%) 3(7.0%) 0.03
Hypoacusis 2 (2.0%) 0 (0%) 1
Duration of fever (days) (IQR) 4(2,6) 6 (4,8) 0.00
No abnormality was noted on initial presentation 12 (11.8%) 0 (0%) 0.02
Onset of symptom to hospital admission, median (IQR) 5@3,9) 6 (3,10) 0.23
Signs
Heart rate, median (IQR), bpm 83 (76,90.5) 83 (75,93) 0.81
Respiratory rate, median (IQR) 19 (18,20) 19 (18,20) 0.32
Mean arterial pressure, media (IQR), mmHg 97 (88,104) 98 (90,104) 0.75

IQR interquartile range, bpm beat per minute
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Table 3 Radiol.ogic and . Radiologic and laboratory findings Non-Severely ill Severely ill patients (n=43) P-value

laporatory findings of patients patients (n=102)

with COVID-19
Blood routine test
WBC (x 10°/L) (IQR) 5(4.18,6.4) 6 (4.44,7.40) 0.07
Hb(g/L) (mean+S.D.) 139.78 +15.98 133.98+17.35 0.05
ANC (x 10°/L) (IQR) 3.1(2.38,4.4) 4.5(2.7,5.6) 0.00
Lymphocyte count (x 10%/L) (IQR) 1.3 (1,1.63) 0.9 (0.6,1.1) 0.00
Monocyte count (x 10°/L) (IQR) 0.4 (0.3,0.5) 0.4 (0.3,0.5) 0.57
Platelet (x 10°/L) (IQR) 204.5 (175,254) 192 (142,259) 0.27
CRP (mg/L) (IQR) 2.6 (1,8.6) 4.7 (1,26.78) 0.10
ESR (mm/h) (IQR) 30 (17.45) 42 (30,63) 0.00
Coagulation function
PT (s) (IQR) 11.85 (11.3,12.4) 11.9 (11.45,12.5) 0.27
APTT (s) IQR) 29.2 (27.63,31.85) 31.2 (28.5,32.8) 0.02
D-dimer (mg/L) IQR) 0.24 (0.16,0.39) 0.32 (0.21,0.49) 0.11
Cardiac function
CK (pg/L) (IQR) 60 (42.75,79.25) 90 (59,166) 0.00
CK-MB (pg/L) (IQR) 0.72 (0.41,1.25) 0.87 (0.43,2.28) 0.21
Tnl (pg/L) AQR) 0.01 (0,0.01) 0.01 (0.01,0.01) 0.01
Liver and kidney function
Albumin (g/L) (mean+S.D.) 40.35+3.95 37.20+4.68 0.00
ALT (U/L) (IQR) 20 (14,31.5) 25 (15,37) 0.10
AST (U/L) (IQR) 23.5(19,30) 28 (20,45) 0.02
ALP (U/L) (IQR) 72 (60.75,87) 68 (56,80) 0.14
y-GT (U/L) (IQR) 23 (16,37) 32 (21,55) 0.00
LDH (U/L) (IQR) 187 (165.25,183) 241 (207,311) 0.00
TBil (pmol/L) (IQR) 12.75 (8.35,17.38) 14.9 (11,19.2) 0.11
SCr (pmol/L) (IQR) 74 (66,88) 74 (65,93) 0.57
BUN (mmol/L) (IQR) 4(3.2,4.85) 4.5 @3.1,5.7) 0.15
PCT (ng/mL) (IQR) 0.03 (0.02,0.05) 0.05 (0.03,0.07) 0.01
Abnormalities on chest CT
Ground-glass opacity 60 (58.8%) 29 (67.4%) 0.33
Unilateral pneumonia 25 (24.5%) 2 (4.7%) 0.01
Bilateral pneumonia 75 (73.5%) 40 (93.0%) 0.01
Normal 2 (2.0%) 1(2.3%) 1
Blood gas analysis
pH (IQR) 7.42 (7.40,7.44) 7.45 (7.42,7.47) 0.00
PaO, (mmHg) (IQR) 93.5 (82.75,111) 72 (65,81) 0.00
PaCO, (mmHg) (IQR) 42 (39,45) 39 (35,41) 0.00
Lactate (mmol/L) (IQR) 1.8 (1.3,2.2) 2.1(1.4,2.9) 0.55

IQR interquartile range, WBC white blood count, ANC absolute neutrophil count, ALT alanine aminotrans-
ferase, AST aspartate aminotransferase, ALP alkaline phosphatase, y-GT gamma glutamyl transpeptidase,
LDH lactate dehydrogenase, TBil total bilirubin, SCr serum creatinine, PCT procalcitonin, PT prothrombin

time, APTT activated partial thromboplastin time, CK creatine kinase, CK-MB creatine kinase MB, CRP
C-reactive protein, BUN blood urea nitrogen, Tl troponin I, ESR erythrocyte sedimentation rate, CT com-
puted tomographic, Hb hemoglobin, pH hydrogen ion concentration

received glucocorticoid therapy (32.4%, 47/145), intrave-
nous immunoglobin therapy (28.3%, 41/145), and antibacte-
rial therapy (19.3%, 28/145). Compared with non-severely
ill patients, the proportion of severely ill patients receiving
intravenous immunoglobulin therapy and glucocorticoid

therapy were higher (83.7% vs. 4.9% and 88.4% vs. 8.8%,
both p <0.01), and the course of antiviral treatment was
longer (mean, days, 20.29 vs. 15.69, p <0.01). A total of
67.6% (98/145) of the patients received oxygen therapy,
and the rate of this in severely ill patients was as high as
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Fig. 1 Multiple patchy shadows and ground-glass opacity were observed in both lungs

100% (p <0.01). Of the 43 severely ill patients, 14% (6/43)
received high-flow nasal cannula oxygen therapy, and 2.3%
(1/43) received invasive mechanical ventilation. In addi-
tion, severely ill patients had prolonged length of hospital
stay compared with non-severely ill patients, [median, days,
22(15.5-25.5) vs. 13(9-18), p<0.01].

Discussion

This report, to our knowledge, is one of the largest case
series of patients with COVID-19 in Taizhou, Zhejiang
Province, mostly imported from the city of Wuhan.

The severely ill patients were older and had comorbidi-
ties such as obesity and diabetes mellitus more often than

@ Springer

non-severely ill patients. As with previous studies [21],
there were no gender difference between severely and non-
severely ill patients in our study. Our study has shown that
severely ill patients had a higher APACHE II score and a
higher SOFA score. In addition, we also found that severely
ill patients had a higher MuLBSTA score than non-severely
ill patients. The MuLBSTA score is an early warning model
for predicting mortality in viral pneumonia [22]. However,
since there are no deaths in our study, further investigation
is needed to explore the applicability of the MuLBSTA score
in predicting the risk of mortality in COVID-19.

In our study, dry cough and fever were dominant symp-
toms. Notably, fever occurred in 68.6% of non-severely ill
patients and 90.7% severely ill patients. Thus, non-severely
ill patients with absence of fever may be missed if the
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Fig.2 Ground-glass opacity and patchy and patchy high-density shadows were mainly on the left middle lobe and the lower left lobe, edges
were blurred, ground-glass opacity were observed in the upper left lobe. A few fibrous high-density shadows were observed in the left lower lobe

surveillance case definition focused heavily on fever detec-
tion. Consistent with previous studies [18, 21, 23], our study
also found that the absolute value of lymphocytes in most
patients decreased, and it was more obvious in severely ill
patients. Severely ill patients were more likely to show pro-
longed activated partial thromboplastin time, a higher level
of troponin I, creatine kinase, aspartate aminotransferase,
gamma glutamyl transpeptidase, lactate dehydrogenase and
procalcitonin than non-severely ill patients. These results
further confirm that pathogenicity of SARS-CoV-2 infection
may be associated with cellular immune deficiency, coagu-
lation activation, myocard injury, and hepatic injury [21].
Our study found that in the lung imaging CT of severely
ill patients were mostly bilateral pulmonary lesions. This

suggests that perhaps bilateral pneumonia is one of the risk
factors for severely ill patients.

Until now, all treatments possibilities are still mainly
due to meticulous supportive care and improve self-immu-
nity. According to the suggestion of Diagnosis and Treat-
ment of Pneumonia Caused by SARS-CoV-2 (version 7)
[19], all of the patients in this study received antiviral
therapy (lopinavir/ritonavir or arbidol), aerosol inhala-
tion of interferon-alpha and traditional Chinese medicine
treatment. 19.3% received antibiotic therapy, and 28.3%
received intravenous immuno-globulin (IVIG). Because
severely ill patients are more likely to suffer from lym-
phopenia, intravenous immunoglobulin have been given
to enhance the anti-infection defense reaction of severely
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ill patients [23]. In addition, among our cohort of 145
confirmed patients with COVID-19, glucocorticoid was
given to 8.8% of non-severely ill patients and 88% of
severely ill patients. However, the use of glucocorticoid
is still controversial. According to WHO interim guidance,
glucocorticoid should not be routinely given systemically
[16]. Another study has shown that clinical evidence does
not support glucocorticoid treatment for COVID-19 and
that no benefit was observed from glucocorticoid support
[24]. However, according to the study of Jinyintan Hospi-
tal [23], it is suggested that steroids (methylprednisolone
1-2 mg/kg per day) are recommended for patients with
ARDS, for as short a duration of treatment as possible.
Further evidence is urgently needed to assess whether
systematic glucocorticoid treatment is beneficial or harm-
ful for patients with COVID-19. 90.3% of patients have
been treated with traditional Chinese medicine. In another
report [25], traditional Chinese medicine (Shufeng Jiedu
Capsule) treatment has also shown a certain improvement
of the clinical symptoms.

Our study has some notable limitations. First, most cases
were diagnosed in out-patient settings of the local hospital
where medical information was briefly documented, and
then transferred to our institution for centralized treatment.
Some cases had incomplete documentation of symptoms
and laboratory testing given the variation in the structure
of electronic database among different participating sites.
Second, because some critical ill patients were transferred
to provincial medical institutions for unified treatment, only
one critical ill patient was monitored in our study. Thus, our
research may not be applicable to critically ill patients and
differences in prevalence of comorbidities might go unde-
tected. Last, we took reference on Diagnosis and Treatment
of Pneumonia Caused by SARS-CoV-2 (version 7) [19]
issued by of National Health Commission of the People’s
Republic of China, to define the severity of COVID-19, so
its applicability may be limited.

Conclusions

Older patients or patients with comorbidities such as obesity
or diabetes mellitus were more likely to have severe con-
dition. Treatments of COVID-19 is still experimental and
more clinical trials are needed.
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