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Abstract
Background: COVID-19 has rapidly spread worldwide; however, the prognostic factors of COVID-19 have
not been well described. Based on the prospective medical records in a secondary epidemic area, we
examined the epidemiological, clinical characteristics, and explored the prognostic factors of COVID-19
patients.
Methods: This retrospective, multi-center cohort study included consecutive cases with laboratorycon rmed COVID-19 from January 22 to February 22, 2020 in Wenzhou, China. All cases were followed
up to discharge, death, or up to March 16, 2020. Demographic, clinical, laboratory, treatment, and
prognosis data were extracted with standardized form, and compared between severe and non-severe
cases. Logistic regression and Cox regression were used to explore the factors associated with ICU
admission and hospital stay, respectively.
Results: The epidemic curve showed that the duration of the whole epidemic in this secondary epidemic
area was relatively short. Of the 148 included cases, 29 were severe cases. The median age was 52 years
(range, 10–93 years), 62.2% were male, and 60.8% were overweight or obese. Fever (81.8%) and cough
(61.5%) were the most common symptoms. Importantly, 25.0% had no clear contact history. The median
length of hospital stay was 20 days (95%CI: 19–21), and 5.4% of patients were admitted to ICU, and one
patient died. Compared with the non-severe cases, the severe patients were older, had a longer hospital
stay, and had higher proportions of smoking, laboratory abnormalities, and ICU risk. Elevated alanine
aminotransferase was independently associated with ICU admission; however, type of antiviral drugs had
no signi cant association with duration of hospital stay. Older age, faster respiratory rate, smoking, and
comorbidity tended to have higher risk of ICU admission and longer duration of hospital stay.
Conclusions: The second-generation cases had atypical symptoms, and one quarter of cases had no
clear contact history with cases, indicating the importance of strict preventive and control measures.
Abnormal liver function, faster respiratory rate and smoking may be associated with worse prognosis of
COVID-19; however, there was no convincing evidence for an association between antiviral therapy and
length of hospital stay.

Introduction
The ongoing outbreak of pneumonia associated with a novel coronavirus began with the rst reported
case on 12 December 2019[1] in Wuhan, Hubei province. On February 12, 2020, the World Health
Organization (WHO) o cially named the disease as coronavirus disease 2019 (COVID-19). It was then
found in different regions of China and at least 143 other countries[2]. Mounting epidemiological
evidence suggests COVID-19 is more contagious than either SARS-CoV or MERS-CoV. The WHO declared
that the COVID-19 pneumonia epidemic constituted a pandemic on March 11[3]. As of April 3, there were
972,303 con rmed cases and 50,322 deaths worldwide [4]. Several studies [5-7] documenting the clinical
features of patients with laboratory-con rmed COVID-19 have been published, and most of them were
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from Wuhan, with a relatively high proportion of severe cases and complications. There are few clinical
studies of COVID-19 cases in secondary epidemic areas, where clinical manifestations might be different
with those of the Wuhan cases.
With the rapid global spread of the virus, exploring the clinical characteristics of patients outside Wuhan
is necessary to advance our understanding of COVID-19 in secondary epidemic areas and provide
information that could aid in COVID-19 prevention and treatment worldwide. Many people from Wenzhou,
a city on the southeast coast of Zhejiang province, work in Wuhan. Consequently, this city suffered
greatly in the COVID-19 outbreak, with the largest number of con rmed cases outside Hubei province in
China. Therefore, we aimed to examine the epidemiological, clinical characteristics of con rmed COVID19 patients, and we also explored the prognostic factors of COVID-19 patients in this city in China.

Methods
1.1. Participants
This study included all laboratory-con rmed COVID-19 cases in two of the top three hospitals in Wenzhou
(the First and Second a liated Hospitals of Wenzhou Medical University), from January 22 to February
22, 2020. They were categorized based on the Chinese diagnosis and treatment guidelines of new
coronavirus infection (seventh edition)[8] as mild, moderate, severe, and critically severe.
All cases were followed up to discharge, or the end of this study (March 16, 2020). Discharge criteria
were: negative results from two consecutive RT-PCR tests, negative routine stool tests, and no obvious
positive signs on imaging examination.

1.2. Data collection
Using a standardized data collection form (modi ed from the case record form of novel coronavirus
shared by the WHO), we extracted the following information: (1) Demographic characteristics, including
age, sex, height, and weight. Based on the Chinese standard for obesity in adults, patients were classi ed
as obese (BMI≥28.0), overweight (24.0≤BMI<28.0), normal (18.5≤BMI<24.0), and thin (BMI<18.5) [9]. (2)
History of Wuhan exposure: patients were classi ed into four groups: direct Wuhan exposure (patient had
recently resided in or visited Wuhan); indirect Wuhan exposure (close contact with someone who had
been to Wuhan during this outbreak); exposure to other con rmed patients; and no clear exposure
history. (3) Clinical symptoms, and the durations from disease onset to hospital admission. (4)
Laboratory ndings on admission, such as complete blood count, blood chemistry, liver and renal
function, coagulation test, and levels of C-reactive protein, procalcitonin, and cardiac enzymes (lactate
dehydrogenase and creatine kinase). To explore the effect of coronavirus on cytokine production in the
acute phase of the disease, plasma cytokines and chemokines (IL-2, IL-4, IL-6, IL-10, IFN-g, and TNF-a)
were measured in 43 patients. (5) Radiologic assessment data (chest CT scans), such as number, size,
and lesion density. (6) Treatment, including antiviral drugs, antibiotics, glucocorticoid and interferon. (7)
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Prognosis: the primary outcome was intensive care unit (ICU) admission, and the secondary outcome
was the duration from hospital admission to discharge or the end of follow-up (March 16, 2020).
Two researchers independently extracted the data. If information was missing or unclear, the researchers
contacted the doctor responsible for treating the patient for clari cation.

1.3. Statistical analysis
Quantitative data are expressed as the mean (SD) and were compared using the t-test if normally
distributed; such data are otherwise expressed as the median (inter-quartile range) and were compared
using the rank sum test. Qualitative data are expressed as the frequency (%) and were compared using
the Chi-square test or Fisher exact test as appropriate. The risk factors for ICU admission were assessed
using multivariate logistic regression models. With respect to duration of hospital stay, we conducted
time-event data analyses where discharge was treated as the event and the follow-up duration was the
time from hospital admission to discharge or the end of follow-up, whichever occurred rst; the one death
among our cases was treated as censored at the end of follow-up duration. We used Kaplan-Meier curves
and log-rank tests for univariate analysis and used Cox proportional-hazards models to calculate the
adjusted hazard ratios (HRs) with their 95% con dence intervals (CIs). We examined the proportional
hazards assumption by testing the signi cance of interaction terms for the variable of interest and time,
and found no evidence for apparent departure from the assumption of proportional hazards[10].
Statistical analyses were conducted by using SAS version 9.3 (SAS Institute, Inc., Cary, NC, USA). All tests
were two-sided, and without further speci cation; p < 0.05 was considered statistically signi cant.

Results
In this outbreak of COVID-19, 504 cases were con rmed in Wenzhou, making it the largest infected city in
China outside Hubei Province. Figure 1 shows the epidemic curve of these con rmed cases (They
constitute the majority of cases in Zhejiang Province). The outbreak lasted for less than one month, from
the rst case on January 21, to February 18 (no new case found).
Among them, 148 patients were included in the current study. In total, 19.6% of patients was severe; and
other patients were moderate (77.7%) or mild (2.7%), these two groups were combined in the subsequent
analysis.

1.1. Demographic characteristics
The basic demographic characteristics of the included patients are shown in Table 1. The median age
was 52 years (IQR, 43–57 years; range, 10–93 years), 92 (62.20%) subjects were male, and 60.77% were
overweight or obese. The prevalence of smoking (current and ever smokers) was 14.19%, and 77.70%
never drank.
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Compared with non-severe patients, severe patients were older (p=0.008). Severe patients also tended to
have a higher rate of smoking and higher BMI, which were marginally signi cant in the univariate
analysis.
Regarding the history of Wuhan exposure, 21.62% of patients either traveled to Wuhan or worked in
Wuhan, i.e. had direct contact with Wuhan; 16.22% had family members who came back from Wuhan
after the onset of the COVID-19 outbreak; 37.16% had close contact with other con rmed patients, and
the remaining 25.00% did not have any known contact history. As shown in Table 1, the severe patients
had a higher proportion of indirect contact with Wuhan.

1.2. Clinical symptoms at the time of hospital admission
There were ve (3.38%) asymptomatic patients in our study. Fever (81.76%) and cough (61.49%) were the
most common symptoms at the time of admission, while less common symptoms included myalgia
(20.27%), fatigue (17.57%), and pharyngalgia (17.57%) (Table 1).
Compared with the non-severe cases, severe patients had faster respiratory rate and higher systolic blood
pressure at the time of admission. The severe group had a higher proportion of fever (96.55%) compared
with the non-severe group (78.15%) (p=0.021) but had lower rates of myalgia and pharyngalgia. The
median duration from disease onset to hospital admission was 6 days (IQR: 3.5–10 days); there was no
signi cant difference in this duration between the severe and non-severe groups.
Of the 148 patients, 62 (41.89%) had one or more comorbidities. Hypertension (34 [22.97%]), history of
operation (18 [12.16%]), diabetes (16 [10.81%]), and cardiovascular disease (5 [3.38%]) were the most
common coexisting conditions. Compared with the non-severe cases, the severe patients had a higher
proportion of chronic obstructive pulmonary disease (COPD) (p=0.037).

1.3. Laboratory ndings at the time of hospital admission
The mean C-reactive protein (CRP) level at the time of admission was elevated, with 67.57% of COVID-19
patients having an abnormal CRP level. Additionally, 41.89% of all patients had lymphopenia; COVID-19
patients also had elevated levels of alanine aminotransferase and aspartate aminotransferase (Table 2,
sTable 1). To adjust for multiple comparisons, 0.0016 was used as the signi cance level in Table 2.
Compared with the non-severe cases, severe patients had signi cantly higher white blood cell counts and
signi cantly higher CRP, D-dimer, ALT, AST, urea nitrogen, LDH, troponin, and myoglobin levels.
Furthermore, the lymphocyte count was signi cantly lower in the severe group. The oxygenation index of
patients in the severe group was signi cantly lower than that in the non-severe group, and the abnormal
rate was signi cantly higher than that of the non-severe group. When the data were adjusted for age, the
results remained unchanged.
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Immunological data were available for 43 (21 severe, 22 non-severe) patients (Table 2). The CD4+ and
CD8+ cell counts of the severe patients tended to be lower than those of the non-severe patients, and the
interleukin levels in severe patients tended to be higher than those in the non-severe patients; however,
these differences are not statistically signi cant.

1.4. Radiologic assessments
We obtained CT images for 96 of the 148 con rmed COVID-19 patients. Three con rmed patients had no
sign of pneumonia on chest imaging. In patients with abnormal imaging (90 severe and 3 non-severe
patients), bilateral lung involvement was observed in 76 (81.72%) patients. Almost all (97.86%) of the
patients’ chest CT ndings showed ground glass opacity (GGO) or GGO combined with consolidation
(sFigure 3). Lesion positions were near the pleura in 58 (62.37%) patients. Air bronchogram signs and
crazy paving sign were observed in 25 (26.88%) and 42 (45.16%) patients, respectively. Compared with
the non-severe patients, the severe patients tended to have a wider area of lung involvement (p<0.05,
sTable 2). Additionally, 22 (23.66%) patients had other manifestations, such as bullae and pulmonary
nodules.

1.5. Treatments
All patients received antiviral therapy; 65.7% used one type, and 34.3% used combined antiviral drugs.
Almost all (96.8%) patients received interferon. Additionally, 103 (69.6%) patients received antibacterial
therapy (76 used a single type of antibiotic, 27 used two types of antibiotics together). Among the 72
patients whose records included information about whether they received traditional Chinese herbal
medicine, all received the Chinese medicine. Only 18.1% (13/72) of patients used glucocorticoid therapy.
For the patients who were discharged, the median treatment fee was 6615.06 RMB (IQR: 3162.35–
8849.13 RMB).
As shown in table3, severe cases had a higher rate of using combined antiviral drugs (84.62%) compared
with the non-severe cases (29.89%). Furthermore, the severe group also had a higher proportion of
antibiotic use, higher number of antibiotics, and higher proportion of glucocorticoid use compared with
the non-severe group. This may be because the severe patients usually had more symptoms at the time
of hospital admission, so they were treated more aggressively.

1.6. Prognosis
Eight patients (5.41%; all in the severe group) were admitted to ICU and used mechanical ventilation. One
79-year-old patient who had hypertension, diabetes, and cardiovascular disease, died of gastrointestinal
hemorrhage and disseminated intravascular coagulation (DIC). As of March 16, 146 patients had been
discharged, and the median duration of hospital stay was 20 days (95%CI: 19–21 days; IQR: 15–26
days). sFigure 1 shows the process of discharge among these patients.
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The discharge process was slower for severe patients (p=0.031, sFigure 2). After adjustment for age (>50
years or not), gender, comorbidity, and lymphocyte count (normal or not), the results remained
unchanged; the adjusted HR was 0.56 (95%CI: 0.35–0.90).

1.7. Factors of prognosis among COVID-19 cases
Based on the results of the univariate analysis, the factors considered to be professionally meaningful
and considered collinearity; factors shown in Table 4 were nally included in multivariable regression
models. We found that higher ALT level was independently associated with ICU admission. Additionally,
older age, higher respiratory rate (beats/min), smoking, and comorbidity tended to be associated with
higher risk to ICU and longer hospital stays (although these differences failed to reach statistical
signi cance). Additionally, the combination use of arbidol and lopinavir/ritonavir did not have better
prognosis than that using arbidol alone. When we restricted the analysis subset to the severe patients, we
found similar results (see sTable 3).

Discussion
Although the rate of new cases of COVID-19 has gradually reduced in China, the situation abroad is
becoming increasingly more serious. This report, to our knowledge, is one of the largest cohort studies of
hospitalized patients with COVID-19 in China outside Hubei province. We found some speci c clinical
features different with previous studies of patients in Wuhan, and we also found some potential factors
of ICU admission, and duration of hospital stay.
First, the symptoms of the second-generation cases were less typical compared with those in Wuhan, and
25% of patients did not have any clear contact history with Wuhan or con rmed patients. We found here
that the proportion of patients with fever (81.76%) at admission was lower than that of some earlier
studies in Wuhan (98.0%[5], 98.6%[11]), but similar to another study in Zhejiang province (77%)[12]. The
proportion of patients with cough was also not as high as reported in other publications[6]. But consistent
with other reports[4, 6, 13, 14], people of different ages (10–93 years old) could all be infected by SARSCoV-2. Moreover, we identi ed ve asymptomatic patients (four with visible abnormalities on chest CT,
one patient without any signs), which is consistent with other studies [15], but these individuals were still
somewhat contagious; moreover, being asymptomatic may cause a delay in treatment, and so needs
more attention. Another important nding was that 25% of our patients did not have any clear contact
history with Wuhan or con rmed COVID-19 patients, which is higher than other reports [12, 16, 17].
Although some patients may have been withholding information or were unwilling to state a speci c
contact history, this high rate may indicate the high strength of viral infectivity. Therefore, to prevent largescale spread of the virus worldwide, it is urgent to adopt prompt and strict control measures, such as
close monitoring and isolation of patients and those with close contact to patients.
Secondly, the proportion of overweight or obese among these COVID-19 patients was over 60%, which is
much higher than general populations[18, 19]. And the proportion of smokers (14.2%) was also higher
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than other studies(1.4%)[20]. Moreover, we found that the proportion of smokers in the severe group was
higher than that in the non-severe group (26.92% vs. 11.83%, respectively), which is consistent other
reports[7, 20](22.1% vs. 13.1%, respectively). Although the reason for these associations needs to be
explored, this nding may suggest that maintaining a healthy lifestyle and weight may lower the risk of
succumbing to infectious diseases, in addition to helping prevent chronic non-communicable diseases.
Other clinical characteristics and laboratory ndings in this population were consistent with previous
studies. The proportion of patients with comorbidities in this study(41.89%), was higher than that
reported in a national-wide study in China (25.2%)[7], but lower than that in other studies (46.4%)[11]. The
most common coexisting conditions were consistent with other studies[11]. This nding further con rms
that people with chronic diseases, especially diabetes and hypertension, should take extra care to avoid
contact with potential sources of COVID-19 infection. Laboratory ndings in our study were also
consistent with those of previous studies. For example, 41.49% and 2.03% of patients had lymphopenia
and thrombocytopenia, respectively, which are consistent with the rates reported by a previous study in
Zhejiang province (42%, 3%)[12], but lower than the average national level of China (82.1%, 36.2%)[7] and
other studies in Wuhan[5, 20]. Compared with the non-severe cases, severe cases had a higher proportion
of abnormalities in C-reactive protein level, white blood cell count, lymphocyte count, and
aminotransferase level, which are consistent with previous reports[7, 20].
Our study observed that most patients’ chest CT ndings showed GGO or consolidation; this rate is higher
than those in other studies[21]. Some studies found that patients with COVID-19 infection may have
abnormal imaging ndings on CT before they have clinical symptoms[21, 22]. And in our study, four
(80.00%) symptomatic patients had abnormal CT imaging. The possibility that some patients with
insigni cant clinical manifestations could be identi ed through abnormal CT signs is of great
signi cance to the early diagnosis of secondary epidemic areas. There were three patients in our study
whose CT scans appeared normal but were positive for COVID-19 according to a nucleic acid test. As
noted by other studies, these patients require careful attention to avoid a missed diagnosis[23].
As for treatment, the proportion of antiviral therapy reached almost 100% in this study, with 69.59% of
patients receiving antibiotic treatment, similar to other studies[7]; however, the proportion of
glucocorticoid therapy is signi cantly lower than that of previous studies (44.9%)[11]. The median
duration of hospital stay(20 days) was higher than other reports (10–13 days)[11, 24]. This difference
may be due to our relatively long follow up time, during which almost all patients were discharged,
whereas other studies included many patients who were still in the hospital and had high mortality.
The duration of the whole epidemic in this study was relatively short, suggesting that Wenzhou’s
prevention and control measures were very effective. In this outbreak, Zhejiang was the rst province in
China to initiate a Primary Public Health Emergencies Primary Response. As the worst-affected city in
Zhejiang province, Wenzhou also adopted a series of control measures. Owing to the government’s strong
measures and the efforts of medical workers, all con rmed COVID-19 patients in Wenzhou as of March
16 were cleared completely. Additionally, the fatality rate of patients in Wenzhou(0.2%, 1 death among
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504 con rmed cases), was much lower than the national average (4.0%)[25] and other ndings (15%[5],
11%[6]). Furthermore, the proportion of patients transferred to the ICU (5.4%) in our study is lower than
other results [5, 7, 11] .
Interestingly, we found that increased ALT level was independently associated with the odds of admission
to ICU. Moreover, older age, faster respiratory rate, smoking, decreased lymphocyte count, tended to be
positively associated with ICU admission and longer hospital stay. To improve the prognosis of COVID-19
patients, doctors should pay more attention to these high-risk individuals. However, there is no evidence
that the combination of arbidol and lopinavir/ritonavir had better prognosis than that using arbidol alone.
As a new emerging virus, more effective treatment or vaccine are urgently needed.
Our study has several limitations. First, as an observational study, residual confounding owing to
unmeasured factors might still be possible. Because repeated measures of all laboratory ndings were
lacking for most patients, we cannot analyze trends in their change or their effect on prognosis. Twentyfour patients were transferred to other hospitals for treatment, and subsequent treatment information
was missing for these individuals. Last but not least, interpretation of our ndings might be limited by the
sample size. However, by including all patients in the two designated hospitals for COVID-19 in Wenzhou,
we believe our study population is representative one for a city outside Wuhan.
In summary, this retrospective, multi-center cohort of patients with COVID-19 outside Wuhan provided
new insight into a secondary epidemic area. The symptoms of the second-generation cases were less
typical, and some patients did not have a clear contact history, which can cause a delay in treatment, as
well as more infections. Lifestyle factors, such as smoking and being overweight, may play some role in
the disease incidence and/or progression. Older age, smoking behavior, faster respiratory rate, increased
ALT level, and decreased lymphocyte count may be positively associated with ICU admission, so
individuals with these factors constitute a high-risk population. However, further studies with a longer
follow-up and larger sample size need to be performed to con rm these ndings. Future research on
developing a vaccine and identifying effective drugs for COVID-19 are also needed.
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Tables
Table 1 Basic characteristics at time of hospital admission for COVID-19 patients in Wenzhou, China (n=148)
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Characteristics
Age, years

All (n=148)

Non-severe (n=119) severe (n=29) p value

52.00 (42.75-57.00)

51.00 (41.00,57.00)

<20

1(0.68%)

1(0.84%)

20-

9(6.08%)

9(7.56%)

0(0%)

30-

15(10.14%)

13(10.92%)

2(6.9%)

40-

39(26.35%)

31(26.05%)

8(27.59%)

50-

52(35.14%)

45(37.82%)

7(24.14%)

60-

32(21.62%)

20(16.81%)

12(41.38%)

Male, n(%)

92 (62.20%)

71 (59.66%)

21 (72.41%)

0.204

Body mass index, kg/m2

24.50 (3.60)

24.26 (3.56)

26.03 (3.54)

0.051

8 (6.15%)

8 (7.14%)

0 (0.00%)

Normal

43 (33.08%)

38 (33.93%)

5 (27.78%)

Overweight

62 (47.69%)

53 (47.32%)

9 (50.00%)

Obese

17 (13.08%)

13 (11.61%)

4 (22.22%)

17 (11.49%)

11 (9.24%)

6 (20.69%)

Thin

56.00 (49.00,72.00) 0.008
0(0%)

Smoke

0.050

current smoker
past smoker

4 (2.70%)

2 (1.68%)

2 (6.90%)

Non-smoker

127 (85.81%)

106 (89.08%)

21 (72.41%)

14 (9.46%)

9 (7.56%)

5 (17.24%)

134 (90.54%)

110 (92.44%)

24 (82.75%)

direct contact with Wuhan

32 (21.62%)

26 (21.85%)

6 (20.69%)

indirect contact with Wuhan

24 (16.22%)

15 (12.61%)

9 (31.03%)

contact with other confirmed patients

55 (37.16%)

46 (38.66%)

9 (31.03%)

did not have any known contact

37 (25.00%)

32 (26.89%)

5 (17.24%)

37.24 (0.76)

37.16 (0.75)

37.57 (0.75)

85.07 (14.09)

84.95 (14.09)

85.55 (14.31)

0.837

20.18 (3.31)

19.58 (2.62)

22.62 (4.58)

<0.001

Drink

0.214

Daily or Frequently
Rarely or Never
History of Wuhan exposure

Temperature, °C
Heart rate, times/min
Respiratory rate, times/min

0.105

0.009

SBP, mmHg

129.89 (16.74)

128.2 (14.6)

136.7 (22.5)

0.014

DBP, mmHg

81.32 (11.69)

81.60 (11.83)

80.17 (11.22)

0.558

Fever

121 (81.76%)

93 (78.15%)

28 (96.55%)

0.021

Cough

91 (61.49%)

70 (58.82%)

21 (72.41%)

0.177

Myalgia

30 (20.27%)

28 (23.53%)

2 (6.90%)

0.046

Fatigue

26 (17.57%)

21 (17.65%)

5 (17.24%)

0.959

Pharyngalgia

26 (17.57%)

26 (21.85%)

0 (0.00%)

0.006

Nausea, diarrhea or abdominal pain

18 (12.16%)

14 (11.76%)

4 (13.79%)

0.764

9 (6.08%)

8 (6.72%)

1 (3.45%)

0.508

Symptoms

Running nose
Days from onset to admission*
Comorbidities

6.00 (3.50-10.00)

6.00 (3.50-10.50) 8.00 (5.00-10.00) 0.953

62 (41.89%)

49 (41.18%)

13 (44.83%)

0.721

Hypertension

34 (22.97%)

26 (21.85%)

8 (27.59%)

0.510

History of operation

18 (12.16%)

14 (11.76%)

4 (13.79%)

0.764

Diabetes

16 (10.81%)

13 (10.92%)

3 (10.34%)

0.928

Cardiovascular disease

5 (3.38%)

5 (4.20%)

0 (0.00%)

0.583

Chronic pulmonary disease

2 (1.35%)

0 (0.00%)

2 (6.90%)

0.037

*57 cases had missing values. Quantitative data are expressed as the mean (SD) and were compared using a t-test if normally
distributed; otherwise, quantitative data are expressed as the median (inter-quartile range) and were compared using the rank sum
test. Qualitative data are expressed as the frequency (%) and were compared using a Chi-square test or Fisher exact test as
appropriate. Age and BMI were treated as continuous when compared.
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Table 2 Laboratory findings of COVID-19 patients at time of admission in Wenzhou (n=148)
All (n=148)

Non-severe (n=119)

Severe (n=29)

p value

14.66 (4.58-43.08)

11.42 (3.74, 36.55)

37.30 (16.70, 91.99)

<0.001

White blood cell count, ×109/L

5.04 (4.43-6.35)

4.940 (4.05, 5.77)

8.21 (5.31,11.09)

<0.001

Lymphocyte count, ×109/L

1.21 (0.89-1.53)

1.29 (0.98, 1.56)

0.71 (0.50,0.99)

<0.001

4.47 (0.55)

4.53 (0.54)

4.24 (0.54)

0.012

134.49 (17.41)

135.61 (17.63)

129.90 (15.94)

0.113

203.50 (167.25-262.50)

204.0 (169.0, 270.0)

194.0 (155.0, 251.0)

0.152

0.16 (0.10, 0.33)

0.16 (0.10,0.33)

0.17 (0.10,0.31)

0.915

oxygen saturation(day1)

97.28 (1.68)

97.37 (1.54)

96.82 (1.92)

0.122

oxygen saturation(day2)

97.26 (2.97)

97.96 (1.64)

95.43 (4.29)

<0.001

APTT †,s

40.64 (36.55, 45.00)

41.80 (38.70,45.00)

36.20 (34.35,41.45)

0.001

Thrombin time,s

15.55 (14.80, 16.30)

15.30 (14.70,15.90)

16.30 (15.65,17.40)

<0.001

Prothrombin time,s

13.40 (12.67, 13.90)

13.50 (12.80,13.80)

13.10 (12.20,14.05)

0.259

0.54 (0.34, 0.94)

0.47 (0.32,0.71)

1.05 (0.64,1.45)

<0.001

Alanine aminotransferase, U/L

33.00 (23.50, 49.00)

30.00 (22.00,42.00)

48.50 (27.50,76.00)

0.003

Aspartate aminotransferase,U/L

38.50 (26.00, 52.00)

31.50 (24.00,42.00)

50.50 (41.50,68.50)

0.001

Creatinine, µmol/L

62.00 (54.00, 74.50)

62.20 (52.50,75.60)

63.50 (54.50,70.00)

0.575

Laboratory findings
C-reactive protein, mg/L

Red blood cell count, ×1012/L
Haemoglobin, g/dl
9

Platelet count, ×10 /L
Procalcitonin, ng/mL

D-dimer, mg/L

Blood urea nitrogen, mmol/L

4.40 (1.79)

4.20 (1.74)

5.11 (1.82)

0.017

Lactate dehydrogenase, U/L

378.00 (308.50-460.25)

374.0 (287.0,410.0)

459.0 (332.0,520.0)

0.079

0.012 (0.011, 0.013)

0.012 (0.012, 0.012)

0.014 (0.007, 0.030)

0.088

72.00 (50.50, 141.00)

66.00 (44.00,102.00)

81.0 (63.0,316.0)

0.026

36.00 (25.00, 60.70)

31.90 (23.00,42.70)

70.0 (47.8,178.1)

<0.001

391.20 (321.21, 479.00)

452.40 (355.00, 490.48)

332.00 (248.00,378.23)

<0.001

All (n=43)

Non-severe (n=22)

CD4+ /ul

165.0 (39.10, 342.00)

253.5 (43.6,446.0)

142.0 (36.2,208.0)

0.114

CD8+ /ul

83.0 (23.10, 200.00)

152.5 (27.0,259.0)

45.00 (22.90,134.00)

0.198

CD4+/8+

1.760 (1.31, 2.29)

1.74 (1.40,2.18)

1.87 (1.22,2.29)

0.903

IL2 pg/ml

0.97 (0.69, 1.08)

0.83 (0.6700,1.08)

0.99 (0.86,1.11)

0.048

IL4 pg/ml

1.02 (0.56, 1.39)

0.62 (0.43,1.12)

1.23 (0.67,1.44)

0.065

IL6 pg/ml

28.60 (5.19, 77.46)

17.22 (5.86,66.90)

32.19 (4.69,103.34)

0.429

Troponin, ng/ml
Creatine kinase, U/L
Myoglobin, ng/ml
PaO2/FiO2
Immunological indicators

IL10 pg/ml

severe (n=21)

7.11 (4.29, 13.09)

5.47 (2.87,8.99)

9.55 (4.62,16.35)

0.052

TNF-a, pg/ml

0.24 (0.10, 0.56)

0.28 (0.10,1.88)

0.18 (0.10,0.47)

0.188

IFN-g, pg/ml

1.70 (0.84, 2.98)

1.60 (0.74,2.78)

1.79 (0.72,4.13)

0.484

* Quantitative data are expressed as the mean (SD) and were compared using a t-test if normally distributed; otherwise,
quantitative data are expressed as the median (inter-quartile range) and were compared using the rank sum test.

†APTT= Activated partial thromboplastin time

Table 3 Treatments of COVID-19 patients in Wenzhou, China
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Treatment

All (n=148)

Non-severe(n=119)

Severe(n=29)

Arbidol

65 (43.92%)

61 (51.26%)

4 (13.79%)

Arbidol + Lopinavir/ritonavir

48 (32.43%)

26 (21.85%)

22 (75.86%)

Others

35(23.65%)

32(26.89%)

3(10.35%)

Yes

103 (69.59%)

74 (62.18%)

29 (100.00%)

No

45 (30.41%)

45 (37.82%)

0 (0.00%)

Antiviral drugs

p value
<0.001

Antibiotics

<0.001

Number of antibiotics

<0.001

0

45 (30.41%)

45 (37.82%)

0 (0.00%)

1

76 (51.35%)

58 (48.74%)

18 (62.07%)

2

27 (18.24%)

16 (13.45%)

11 (37.93%)

120 (81.08%)

93 (78.15%)

27 (93.10%)

Interferon

1.000

Yes
No

4 (2.70%)

3 (2.52%)

1 (3.45%)

24(16.22%)

23(19.33%)

1(3.45%)

Yes

13 (13.54%)

10 (10.87%)

3 (75.00%)

No

59 (61.46%)

59 (64.13%)

0 (0.00%)

unknown

76 (25.00%)

50 (25.00%)

26 (25.00%)

unknown
Glucocorticoid

0.005

Table 4 Factors for prognosis of COVID-19 cases in Wenzhou, China#
Factors*

Admission to ICU

Discharge and hospital stay

Crude OR (95%CI)

Adjusted OR (95%CI)

Crude HR (95%CI)

Adjusted HR (95%CI)

age(y)

1.08 (1.02, 1.14)

1.09 (0.99, 1.19)

0.99 (0.98, 1.00)

0.91 (0.58, 1.42)

Male

1.02 (0.23, 4.42)

0.83 (0.09, 7.86)

1.08 (0.77, 1.52)

1.15 (0.74, 1.76)

RR

1.27 (1.10, 1.46)

1.20 (0.98, 1.46)

0.96 (0.91, 1.02)

0.94 (0.87, 1.00)

Smokers

7.24 (1.65, 31.65)

4.61 (0.48, 43.84)

0.91 (0.57, 1.45)

0.70 (0.39, 1.27)

Comorbidity

2.43 (0.56, 10.56)

0.50 (0.06, 4.43)

0.97 (0.70, 1.35)

0.69 (0.46, 1.04)

RBC¯

7.75 (1.76, 34.06)

1.47 (0.15, 13.94)

0.79 (0.49, 1.27)

0.69 (0.37, 1.31)

LYM¯

10.82 (1.30, 90.36)

2.50 (0.19, 32.30)

1.32 (0.95, 1.84)

1.39 (0.90, 2.16)

ALT

18.00 (3.35, 96.64)

10.00 (1.31, 76.38)

0.96 (0.60, 1.52)

1.56 (0.89, 2.75)

..

..

0.72 (0.49, 1.07)

1.17 (0.66, 2.06)

AV

*RR: respiratory rate (beats/min), WBC: white blood cell, RBC: red blood cell, LYM: lymphocyte count, ALT: alanine
aminotransferase, AV: antiviral drugs (1=Arbidol+Lopinavir/ritonavir, 0=Arbidol)

# OR>1 means risk factor (because ICU admission was coded as 1 in the logistic regression), HR<1 means risk factor (because
discharge was coded as 1 in the Cox regression). When analyzing the factors of ICU admission using a logistic regression, the AV
could not be included in the model because all eight cases who were admitted to the ICU were in the second (Arbidol
+Lopinavir/ritonavir) group; when analyzing the factors of duration of hospital stay, the data were stratified by case severity.
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Figure 1
Epidemic curve of con rmed COVID-19 cases in Wenzhou and Zhejiang through March 16, 2020
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