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Abstract
Objective: The novel coronavirus pneumonia (COVID-19) has spread rapidly across the globe with the
movement of people. How to diagnose COVID-19 quickly and accurately is a concern for all. We
retrospectively assessed the clinical characteristics of patients with COVID-19 detected by outpatient
screening in areas outside Wuhan, China, to guide early screening outside the epidemic area, to isolate
and treat COVID-19-positive patients, and to control the spread of this virus in the region.

Results: Among the 213 patients treated in the fever clinic of our hospital, 41 tested positive for novel
coronavirus (2019-nCoV) and 172 were negative. Among the positive patients, 13 (31.7%) of the patients
had been to Wuhan, while 28 (68.3%) had not been to Wuhan. There were 4 cases of clustering
occurrence. The main symptoms exhibited by COVID-19-positive patients were fever (87.8%), cough
(68.3%), and expectoration (34.1%). The C-reactive protein (CRP) levels were increased in 35 (85.3%)
positive patients; the hydroxybutyrate dehydrogenase in the myocardial zymogram was increased in 22
positive patients (53.6%) and 38 negative patients (22.1%); computed tomography (CT) �ndings revealed
lung lesions in all 41 positive patients (100%).

Conclusion: We classi�ed the patient population and analyzed the data to understand the early clinical
performance of COVID-19. Our research illustrate that screening for COVID-19 outside Wuhan should
focus on early symptoms such as fever and cough, in combination with lung CT �ndings, epidemiological
history, and sputum pathogen detection to determine whether patients need further isolation.

Introduction
In December 2019, a novel acute respiratory disease emerged in the Wuhan Province. This infectious
disease is caused by the 2019-nCoV, and it rapidly spread to other regions.[1] Since then, there have been
case reports from 24 countries across 5 continents, which has caused great concern worldwide.[2–6] The
2019-nCoV infectious pneumonia (NCIP) has spread rapidly across the globe with the movement of
people. To block the source of infection and to control the spread of the virus, it is particularly important
to screen for people who are infected with the 2019-nCoV outside its place of origin. In our clinical work,
we found that some of those positive for the 2019-nCoV had been to Wuhan; others had not, but have
had local contact with people returning from Wuhan; some of the affected patients have not been to
Wuhan, and have not come in contact with people who had been to Wuhan; we even found positive
patients with no apparent epidemiological history and positive patients with no obvious symptoms.
Therefore, clarifying the clinical characteristics of NCIP outpatients outside Wuhan can further improve
the screening accuracy and achieve early detection, early diagnosis, early isolation, and early treatment.

Research Design
This was a retrospective study that was approved by the Ethics Committee of the First A�liated Hospital
of Zhejiang University School of Medicine and met institutional and national guidelines, and all of the
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patients were informed of the retrospective review and signed informed consent forms before the clinical
data were collected. All the patients who attended the fever clinic at the First A�liated Hospital of
Zhejiang University from January 22 to February 8, 2020, were included in the study. After the patient
provided oral consent, he or she was included in the retrospective study. The �nal follow-up date was
February 22, 2020. Scope of the screening: We divided the scope of the screening into four categories: 1)
people who returned from Wuhan or Hubei within 14 days; 2) those who were in contact with patients
who had been diagnosed in this area within 14 days; 3) those who had been in contact with recent
returnees from Wuhan within 14 days; 4) those with no obvious epidemiological history as above but
exhibiting recent symptoms of cough, fever, throat discomfort, chest tightness, and other respiratory
symptoms. Exclusion criteria included: 1) Patients with two negative sputum tests for 2019-nCoV RNA
taken at an interval of 24 hours, and with no obvious abnormalities on lung CT scan were considered as
negative for 2019-nCoV infection. These patients were excluded from the study, and prescribed home
isolation for 2 weeks with a follow-up thereafter. 2) Patients with two negative sputum tests but
presenting with infectious lesions in the lung CT scan; however, their CT images were not similar to those
of con�rmed patients. These patients were provided treatment in a single room in the general ward and
followed up thereafter. 3) Patients with two negative sputum tests and presenting with infectious lesions
in the lung CT scan, and the images were similar to lung CT images in con�rmed patients. These patients
were provided symptomatic treatment in single room isolation, and the sputum test was repeated.

Data collection
We analyzed the medical records of patients who went to the fever clinic. Epidemiological, clinical,
laboratory, and radiological characteristics, as well as treatment and outcome data were all obtained
from data collection forms in electronic medical records. The recorded information included demographic
data, medical history, exposure history, potential comorbidities, symptoms, signs, laboratory results, and
chest CT scan. The onset date was de�ned as the date on which the symptoms appeared. Real-time
reverse transcription polymerase chain reaction was carried out to detect nCoV according to the
recommendation of the National Institute for Viral Disease Prevention and Control (China)
(http://ivdc.chinacdc.cn/kyjz/202001/t20200121_211337. html). Sputum samples were collected, and
the total RNA was extracted within 2 hours of sample collection using a respiratory sample RNA isolation
kit, and real-time reverse transcription polymerase chain reaction (RT-PCR) was used to detect 2019-nCoV
RNA. [7]

Statistical analysis
Categorical variables were described in terms of frequency and percentage, and continuous variables
were described as means ± standard deviation or median and interquartile range (IQR) values. For
normally distributed data, an independent t test was used to compare the mean of continuous variables;
otherwise, the Mann-Whitney test was used. Proportions of categorical variables were compared using

http://ivdc.chinacdc.cn/kyjz/202001/t20200121_211337
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the Χ2 test. All statistical analyses were performed using SPSS 19.0 software. A p value of <0.05 were
considered statistically signi�cant.

Patient and public involvement
This was a retrospective case series study and no patients were involved in the study design, setting the
research questions, or the outcome measures directly. No patients were asked to advise on interpretation
or writing up of results.

Results

I. Clinical
Of the 213 patients, there were 94 men and 119 women. The average age was 44.3 years. Among the 213
patients, 41 were positive for 2019-nCoV and 172 were negative. The commonly encountered symptoms
 in  these  41  patients  included  fever (36  cases,  87.8%),  cough  (28  cases,  68.3%), expectoration (14
cases, 34.1%), muscle soreness (10 cases, 24.4%), fatigue (9 cases, 22.0%), chest tightness (8 cases,
19.5%), headache (6 cases, 14.6%), chills (6 cases, 14.6), and anorexia (3 cases, 7.3%). Among them, 1
positive patient was asymptomatic, but her sputum was tested as her husband had a positive diagnosis,
and it tested positive for 2019-nCoV RNA, and her lung CT results presented with obvious lesions. The
main symptoms of the 172 negative patients were fever (122 cases, 70.93%), cough (104 cases, 60.5%),
expectoration (42 cases, 24.1%), and sore throat (44 cases, 25.6%). Among positive patients, fever
symptoms were statistically signi�cant compared with negative patients . Among all the 213 outpatients,
the vital signs were stable, and the heart rate, blood pressure, and respiratory rate were within the normal
range. (Tables 1 and 2).

II. Epidemiological
Of the 213 outpatients, 50 had been to Wuhan. Of these 50, 13 tested positive for 2019-nCoV while the
remaining 37 tested negative. A total of 18 patients had contact with con�rmed patients, of which 10
were positive and 8 were negative. and 54 patients had contact with returnees from Wuhan, of which 8
were positive and 46 were negative; 91 patients had no clear epidemiological history, of which 10 were
positive and 81 were negative. There was statistical signi�cance between patients with and without
contact history. Of the 41 positive patients, 13 (31.7%) had been to Wuhan; 28 (68.3%) had not been to
Wuhan. Of the 172 negative patients, 37 (21.5%) had been to Wuhan, 8 (4.7%) had been contacted with
con�rmed patients,,46 (26.7%) had been contacted with recent returnees from Wuhan, and 81 (47.1%)
had no clear contact history (Table 1).

Of the 41 positive patients (26.8%), there were 12 clustering occurrences, and there were 4 cases of
familial clustering: one was a couple (the husband was in contact with returnees from Wuhan), one had 6
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cases (colleagues in the same unit who had contact with returnees from Wuhan), and the other two were
a couple and a father and son, neither of whom had a clear contact history. The average time from onset
to diagnosis of 41 positive patients was 5.1 days; this was 4.6 days among patients who had been to
Wuhan (n = 13) and 5.3 days for patients who had not been to Wuhan. There was no statistically
signi�cant difference between the two (Table 2).

III. Underlying disease
Of the 41 positive patients, 7 had underlying diseases: 5 had hypertension, 1 had diabetes, and 1 had
chronic kidney disease.

IV. Inspection result
1. General laboratory tests: All the patients underwent routine blood test, liver and kidney function tests,

myocardial zymogram, erythrocyte sedimentation rate (ESR), and Compared with 2019-nCoV-
negative patients, 2019-nCoV-positive patients had signi�cantly lower levels of peripheral blood
leukocytes, neutrophils, and lymphocytes. The CRP levels were signi�cantly higher in 2019-nCoV-
positive patients (35 cases, 85.3%) than in 2019-nCoV-negative patients (75 cases, 3.6%). In the
myocardial zymogram, 2019-nCoV-positive patients showed signi�cantly higher enzyme levels than
2019-nCoV-negative patients: lactate dehydrogenase was elevated in 13 2019-nCoV-positive patients
(31.7%) and 14 2019-nCoV-negative patients (8.1%); hydroxybutyrate dehydrogenase was increased
in 22 positive patients (53.6%) and 38 negative patients (22.1%), creatine kinase (CK) was increased
in 1 positive patient and 0 negative patients, and creatine kinase-MB (CK-MB) was elevated in 1
positive patient and 1 negative patient. The ESR level was increased in 22 positive cases (53.6%) and
in 64 negative cases (37.2%), and there was no signi�cant difference between the two. In terms of
liver function, the alanine aminotransferase (ALT) levels were elevated in 4 positive cases (9.7%) and
7 negative cases (4.1%) (p < 0.05), the aspartate aminotransferase (AST) levels were increased in 5
positive cases (12.1%) and 10 negative cases (5.8%) (p < 0.05); total bilirubin was increased in 2
positive cases (4.8%) and 3 negative cases (1.7%) (p > 0.05). In terms of renal function, creatinine
levels were elevated in 5 of the positive cases (12.1%) and 4 of the negative cases (2.3%) (p < 0.05);
urea nitrogen was elevated in 3 positive patients (7.3%) and 6 negative patients (3.4%); uric acid was
increased in 1 positive case (2.4%) and 8 negative cases (4.6%) (p > 0.05). We found that there were
no statistically signi�cant differences in all the laboratory tests between positive patients who had
been to Wuhan and those who had not. (Tables 3 and 4).

2. Etiological examination: Of the 41 positive patients, 38 (92.7%) tested positive in the �rst sputum
test, 1 (2.4%) tested positive in the second sputum test, 1 (2.4%) tested positive in the sixth sputum
test, and another patient (2.4%) tested positive in the �fth sputum

3. Imaging and pulmonary function tests: Lung CT scans were performed in all the screened Lung CT
showed lesions indicative of pneumonia in 41 cases (100%), and lesions were also observed in 69
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negative cases (40.1%), and there was a statistically signi�cant difference between the two groups.
Lung lesions in positive cases were primarily local patchy shadows or ground-glass shadows in one
lung or bilaterally (Figures 1 and 2). Negative cases showed various lung lesions, which were
commonly observed as sheet density shadow (Figure 3).

V. Diagnosis time
The average time from the onset to the diagnosis of pneumonia among the 41 positive patients was 5.1
days (range, 1–12 days). The average times of diagnosis among patients who had been to Wuhan and
those who had not were 4.6 and 5.3 days, respectively. There was no statistically signi�cant difference
between the two. A total of 38 cases were diagnosed in the �rst sputum test, 1 case was diagnosed in the
second sputum test carried out 24 hours later. Two patients were very special. One tested negative in the
second sputum test despite having a history of contact with returnees from Wuhan, and collectively
contacted colleagues from the unit that had clustering occurrence. Lung CT for this patient revealed
suspected lesions (Figure 1), single-room isolation screening was continued, and the sixth sputum test
was positive. The second patient had a negative result in the second sputum test but the lung CT
revealed suspected lesions (Figure 2), single-room isolation was continued and 2 additional sputum tests
remained negative. As he did not have a clear history of contact with people from Wuhan or with a
con�rmed patient, he was transferred to a single room in the general ward, and the �fth sputum test was
positive. Among the 173 negative patients, 103 had no obvious abnormalities in the lung CT, and the
second sputum test was negative, and they were excluded. There were another 69 cases with lesions on
lung CT, the lesions were revealed to be atypical (Figure 3). The second sputum test of these patients was
negative, and considering their epidemiological history, they were considered free of infection.

Discussion
We retrospectively analyzed patients with 2019-nCoV infection in our hospital, which is located outside
Wuhan. The clinical manifestations of patients with COVID-19 infection were mainly fever, cough,
expectoration, muscle soreness, fatigue, chest tightness, and headache, which were similar to those
observed among 2019-nCoV patients in Wuhan. [7] These symptoms were also similar to the common
upper respiratory tract or lung infections in patients who tested negative for 2019-nCoV. Some 2019-nCoV
patients showed gastrointestinal symptoms such as bloating, anorexia, and diarrhea. One patient had no
symptoms, but had a clear history of contact with positive patients. This patient had a mild lung
infection, but it required special attention as a special infection source. Other literatures have also
reported such patients. [8] Fever is the most important symptom of the 2019-nCoV infection, which occurs
in more than 87% of patients, which is higher than patients who tested negative in the 2019-nCoV
screening during the same period. Fever has also been reported in literature as the most important
symptom of patients with COVID-19, exceeding 80%. [9]
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Results of the laboratory tests revealed that the leukocyte, neutrophil, and lymphocyte counts in 2019-
nCoV-positive patients was signi�cantly than that of negative patients. More than 85% of the infected
patients had elevated CRP levels, which was more meaningful than the CRP levels in negative patients,
indicating that the in�ammatory response was a more common phenomenon in 2019-nCoV-positive
patients. [10] A small number of 2019-nCoV-positive patients in our study had mild liver dysfunction,
which was statistically signi�cant compared to 2019-nCoV-negative patients, indicating that 2019-nCoV
could cause mild liver dysfunction. A small number of positive patients also had abnormal renal function,
re�ected by increased creatinine, urea, and uric acid levels. Compared with the negative patients in the
same time period, the positive patients exhibited a signi�cant increase in the creatinine level, indicating
that the 2019-nCoV can also cause early renal damage; this needs our attention. More than 53% of the
2019-nCoV positive patients in our study had abnormal myocardial zymogram, which was mainly
manifested by elevated hydroxybutyrate dehydrogenase, and this difference was statistically signi�cant
compared with that in negative patients. We compared and analyzed the clinical symptoms and
laboratory indicators of 2019-nCoV-infected patients who had been to Wuhan and those who had not,
and found no signi�cant difference between the two groups, indicating that there were no signi�cant
differences in early symptoms and laboratory tests of infected people in different regions.

We found that patients with positive 2019-nCoV had lung CT lesions, and only 40% of 2019-nCoV-
negative patients had abnormal lung CT. There were also reports of early patients showing no signs of
pneumonia on the chest radiographs on day 4 of symptom onset. [11] The time from onset to diagnosis of
our patients was about 5 days. We believed that lung CT was a more sensitive approach and could detect
lung lesions earlier.

In our study, we also found an asymptomatic case. The patient was married to 1 patient with con�rmed
infection. After the husband was diagnosed, the wife was tested although she did not exhibit any clinical
symptoms. She had a positive sputum test and a CT scan of her lungs showed infection. We thought that
early-stage patients with COVID-19 have no clinical symptoms, but exhibited a small range of lesions in
lung CT. Therefore, early detection using lung CT scanning has positive signi�cance for patients due to
an early diagnosis. Additionally, we found one patient who was negative for multiple sputum tests but
had an epidemiological history. Lung images in this patient revealed lesions that were consistent with the
virus infection, isolation screening was continued and the sixth sputum test was positive. Some scholars
also performed bronchoscopic bronchoalveolar lavage �uid on viral RNA for inpatients to further con�rm
the diagnosis. [1] We also found that one patient had obvious lesions on lung CT, but this patient had no
obvious history of contact. After the second sputum test was negative, CT images of the lungs were
considered to be more in line with viral infection lesions, and two sputum tests were negative. After being
transferred to the general ward for 1 day, the �fth sputum test was positive. Therefore, we believe that the
presence of lesions in the lung CT should be the main basis for initiating clinical treatment, and a positive
sputum test is the main basis for isolating patients and controlling the source of infection. For patients
with negative secondary sputum tests, if there are obvious lesions on the lung CT suggesting viral
infection, sputum screening needs to be continued.
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Epidemiological history is usually one of the main parameters used to judge infectious diseases.
Our data showed that 13 of the 50 patients who had been to Wuhan were positive; 10 of 18 patients who
had been in contact with con�rmed patients were positive; 8 of 54 people who had been contact with
returnees from Wuhan were positive. For areas outside the epidemic area, when considering the human-
to-human susceptibility, a second or even third generation of infected persons will appear. Therefore,
there is also a risk of infection for those who have no epidemiological history. [12] We also found that of
the 91 patients with no clear epidemiological history, 10 were infected with 2019-nCoV. We also found
four cases of clustering occurrence. In one case, 20 employees from the same unit had a meeting with
one person from Wuhan, and 6 of the 20 people acquired the infection. In one case with fever and cough,
lung CT scan showed an obvious infection, and the sixth sputum test was positive. The remaining three
cases were a familial clustering occurrence: two couples, a father and son, further clarifying that 2019-
nCoV can be transmitted from person to person. [12]

In this study, the average time from the onset of symptoms to the diagnosis of 41 positive patients was
approximately 5 days. Among these patients, the average time from symptom onset to diagnosis of
those who returned from Wuhan was 4.6 days, and that of those who had not been to Wuhan was 5.3
days; however, there were no statistically signi�cant differences between the two. Considering that many
of the people experiencing fever, cough, and other symptoms had not been to Wuhan, most did not expect
that they would be infected with the 2019-nCoV. These subjects thought that they were suffering from a
common upper respiratory infection and did not go to the hospital clinic in time for targeted screening. In
fact, according to our data, of the 41 positive patients who were screened at the outpatient clinic of the
hospital, 38 (92.7%) were positive for the �rst sputum test, i.e., they were con�rmed positive on the day of
consultation. One case (2.4%) was positive for the second sputum test, i.e., the diagnosis was con�rmed
on the second day of consultation; only one case was con�rmed on the 12th day. Therefore, we should
increase public awareness and understanding of the disease in order to encourage hospital visits for
early diagnosis, early isolation, and early treatment.

Our research revealed that screening for the 2019-nCoV outside Wuhan is an urgent task. The results of
our retrospective analysis revealed that our four-point criteria for the exclusion of 2019-nCoV is
signi�cant: it is vital to accurately identify positive patients among many patients with fever, cough, or
other symptoms, or even among asymptomatic patients with no obvious epidemiological history, so as to
avoid missed diagnosis and to control the infection source at an early stage. Of course, our results will
inevitably be biased due to the relationship between time and number of cases.
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Figures

Figure 1

Lung CT of patients diagnosed with 6 sputum tests: patchy blurry density shadows in the right middle
lobe and lower left lung. Lesions were distributed around the lungs, and locally showed ground-glass
density shadows.
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Figure 2

Lung CT of patients with four negative and positive sputum tests after transferring to general ward: the
dorsal segment of the lower left lung lobe was nodular, with patchy blurry high-density shadows.
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Figure 3

Lung CT of patients with common pulmonary infection with a negative second sputum test: parahilar
sheet density shadows in the lower right lung lobe.
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