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Abstract

Introduction: COVID-19 is a newly emerging life-threatening respiratory disease caused by a newly identified coronavirus SARS-CoV-2.
Methodology: We included 28 COVID-19 patients admitted to Nantong Third Hospital from January 23 to February 26, 2020. SARS-CoV-2
infection was confirmed using real-time RT-PCR. The demographic, epidemiological, clinical, laboratory parameters were obtained from each
patient.

Results: The vast majority (71.4%) of confirmed COVID-19 patients were brought in from outside of the city, and all others had contact history
with these confirmed cases. The median age of patients was 50 years old and half had underlying diseases. The most common symptoms at the
onset of illness were fever (96.4%), cough (67.9%), and chilly (28.6%), and 75.0% patients had two or more symptoms. Increased erythrocyte
sedimentation rate, serum ferritin and C-reactive protein levels, and reduced absolute counts of total lymphocytes and T lymphocyte subsets
were observed among the patients. The vast majority (85.7%) of patients showed bilateral or unilateral pneumonia, and three symptomatic
patients and one asymptomatic case did not show abnormalities in their CT image. Among the 28 admitted patients, 24 were discharged as of
February 26, 2020, with an average hospital stay of 14.96 (+4.27) days, which was not significantly associated with the interval between the
onset of symptoms and admission.

Conclusions: In the absence of specific antiviral drugs or a vaccine, quarantine or isolation is the most effective intervention strategy for

preventing the spread of the virus. Adequate supportive medical care is crucial for good prognosis of COVID-19 patients.
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Introduction

Since December 2019, an emerging infectious
disease caused by a novel coronavirus SARS-CoV-2
occurred in Wuhan, China [1-4]. The origin of SARS-
CoV-2 was believed to be linked to a local seafood
market where the virus spilled over from its animal
reservoir to human through zoonotic transmission [2, 5,
6]. SARS-CoV-2 infection leads to severe and lethal
pneumonia [5,7,8]. The disease caused by SARS-CoV-
2 infection is called coronavirus disease 2019 (COVID-
19) by WHO, and the COVID-19 pandemic was
declared as a public health emergency of international
concern in January 30, 2020. SARS-CoV-2 is spreading
rapidly all over the world. As of May 21, 2020, it has
resulted in 84,516 (including 4,645 deaths) and
5,033,215 (including 325,737 deaths) laboratory-

confirmed cases in China and abroad, respectively.
Currently, the continuing COVID-19 epidemic is the
greatest threat to global health [9].

As the source of the outbreak and the worst-hit
regions by COVID-19 in China, Wuhan and other cities
of Hubei province account for over 60.8% and 22.6%
of all confirmed cases, respectively. It is believed that
the vast majority of COVID-19 patients in other regions
of China had an exposure history linked to Wuhan
(stayed in or traveled through Wuhan). Therefore, a
lock-down measure was implemented in Wuhan and
other cities of Hubei province since January 23, 2020.
However, the influence of lock-down measure on the
outbreak in other regions has not been examined
directly. In this study, we performed a detailed
epidemiological investigation on COVID-19 patients in
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Nantong city, Jiangsu province, which is approximately
480 miles northeast of Wuhan, and described the
clinical presentation, treatment, and outcomes of these
patients.

Methodology
Patients

We recruited 28 COVID-19 patients who were
admitted to Nantong Third Hospital Affiliated to
Nantong University from January 23 to February 26,
2020. Nantong Third Hospital is a specialized
infectious diseases hospital, which is designated to
admit and manage most COVID-19 patients in Nantong
city during this outbreak. The epidemiological and
demographic data were obtained from patients or their
family. Throat swabs were collected and maintained in
viral-transport medium. Chest CT scans were
performed for all patients on admission or during
hospitalization. The study was approved by Nantong
Third Hospital Ethics Committee (E2020003). Written
informed consents were obtained from each of the
involved patients.

Diagnosis of COVID-19

COVID-19 patients were diagnosed according to
National Guidelines for Diagnosis and Treatment of
COVID-19. RNA was extracted from throat swabs and

Figure 1. Timeline of laboratory-confirmed COVID-19 cases
in Nantong city, China (n = 28).
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Red and blue indicate the patients returning from Wuhan and other
regions, respectively. P3 and p4 are the wife and son of P2 (the severe
case in ICU), respectively. P26 took the same flight with individuals
from Wuhan before returning back to Nantong. The dates of potential
exposure were not available for P27 and P28. The red arrow indicates
the date of implementation of lock-down measure in Wuhan. *
Asymptomatic case.
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subjected to the detection of SARS-CoV-2 using a
2019-nCoV real-time RT-PCR kit according to the
manufacturer’s instruction (Liferiver, Shanghai). Only
the samples with positive for two or more different
SARS-CoV-2 genes were defined as SARS-CoV-2
RNA positive. Positive samples were further sent to
Nantong Center for Disease Control and Prevention for
confirmation using real-time RT-PCR assay. The
patients with SARS-CoV-2 RNA positive were
hospitalized.

Data collection and Statistical analysis

The clinical data of all laboratory-confirmed
patients were retrieved from their electronic medical
records, including their symptoms, clinical parameters,
CT images, and treatment and outcomes.

Statistical analysis

The variables were expressed as mean (+=SD) or
median (with IQR). Categorical variables were
expressed as numbers (%). The statistical analysis was
performed using T-test.

Results

By February 26, 2020, 28 patients admitted in
Nantong Third Hospital were confirmed to be infection
with SARS-CoV-2. The median age of the patients was
50.0 years (26-73 years) (Table 1). The majority
(60.7%) were male. Half (50.0%) were older than 50
years old, and half (50.0%) had underlying diseases,
including cardiovascular and cerebrovascular diseases
(32.1%) (Table 1). The median time from onset of
symptoms to first hospital admission was 5.0 days
(IQR: 3.0-9.0). One SARS-CoV-2-positive individual
did not develop any clinical symptoms and signs of
COVID-19. One patient was admitted to ICU because
of hypoxaemia and hypoxia, and had spread the virus to
his wife and son (Figure 1).

Of the 28 patients, 16 (57.1%) had a direct link to
Wuhan (returned back from Wuhan), and five (17.9%)
had indirect link to Wuhan by contacting with patients
who returned from Wuhan (Table 1 and Figure 1). Four
(14.3%) had a recent travel history to other regions, and
other three local patients had contact history with those
confirmed cases. There were no newly transported
cases from Wuhan after January 23 when the lock-down
was imposed, and other regions after January 30, 2020
(Figure 1).

Consistent with previous clinical studies [5, 7, 8],
the most common symptoms of COVID-19 patients at
onset of illness were fever (27/28, 96.4%), cough
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(19/28, 67.9%), and chilly (8/28, 28.6%) (Table 1). Less
common symptoms included myalgia (5/28, 17.9%),

Table 1. Demographics, baseline characteristics, treatment and
clinical outcomes of 28 laboratory-confirmed patients admitted

to Nantong Third Hospital.

Patients (n = 28)

headache (4/28, 14.3%), chest distress or pain (3/28,
10.7%), sore throat (1/28, 3.6%), diarrhea (1/28, 3.6%)

+13.5; o
Age, years (Mean + SD) 483135 and Nausea and vomiting (1/28, 3.6%). Twenty one
Range of age (years old) 26-73 o .
<29 3(10.7%) (75%) patients had two or more symptoms.
30-39 5 (17.9%) According to chest CT image, 20 (71.4%) and 4
40-49 6 (21.4%) (14.3%) patients showed bilateral pneumonia and
50-59 9 (32.1%) unilateral pneumonia, respectively (Table 1 and Figure
207'89 41((13463"//3) 2). Four (14.3%) patients with pneumonia showed
. 0 . . .
Sex multlp.le mottling and g.round—glass opacity (Table 1
Male 17 (60.7%) and Figure 1C). In particular, there are four SARS-
Female 11 (39.3%) CoV-2 positive patients who did not show
Exposure history™ , abnormalities in chest CT image (Figure 1D).
Direct link to Wuhan 16 (57.1%) The COVID-19 patients in Nantong showed similar
Indirect link to Wuhan 5 (17.9%) .. . . . lati
Other regions outside of Wuhan 4(14.3%) chnlc.al presentations in blood routine tests, coagulation
Indirect link to other regions 3(10.7%) function, liver function, renal routine, cardiac function,
Chronic medical illness 14 (50.0%) and infection-related biomarkers with the patients in
anrdwvascular and cerebrovascular 9 (32.1%) Wuhan and other endemic regions (Table 2) [5, 7, 8].
15eases . 0 The most striking clinical features of SARS-CoV-2
Endocrine system disease 2 (7.1%) ; . K X
Respiratory system disease 2(7.1%) infection were that .rnost patients had 1ncrea§§d
Urinary system disease 2 (7.1%) erythrocyte sedimentation rate (89.3%), serum ferritin
Digest system disease 2(7.1%) (82.1%) and C-reactive protein (53.6%) levels.
3 (V) .
Nervous system disease 1(3.6%) Furthermore, most patients (85.7%) had decreased
Tumor 1(3.6%) .
Signs and symptoms lymphocyte count (especially T lymphocyte subsets:
Fever 27 (96.4%) 57.1%) (Table 2). Exception was that fewer patients in
Cough 19 (67.9%) Nantong had decreased albumin (21.4% vs. 98%) and
Chilly 8 (28.6%) lactate dehydrogenase (25.0% vs. 76%) levels
1 0, . .
Myalgia 3 (17.9%) compared with those in Wuhan [5].
Headache 4 (14.3%)
Chest distress or pain 3 (10.7 %)
Sore throat 1(3.6%)
Diarrhea 1(3.6%) . .
Nausea and vomiting 1 (3.6%) Figure 2. Chest CT images.
No symptom 1 (3.6%) g ——
Only one symptom 6 (21.4%) - w ‘
Two symptoms 9 (32.1%) i
Three symptoms 5(17.9%) BT
More than three symptoms 7 (25.0%) 5 \
CT findings : A @,
Unilateral pneumonia 4 (14.3%)
Bilateral pneumonia 20 (71.4%)
Mult.lple mottling and ground-glass 4(14.3%)
opacity
Normal 4 (14.3%) _
Treatment c r D :
Oxygen support 9 (32.1%) o7
Antiviral therapy 27 (96.4%)
Antibiotic therapy 24 (85.7%) < -1 s B
Antianaphylaxis therapy 7 (25.0%) G
Immunological enhancement 7 (25.0%) e ‘
Chinese herbal therapy 15 (53.6%) > ‘ h\h ‘
Clinical outcome* ; ===
Discharged 24 (85.7%) A and B. show the chest CT i c dent dmissi d
: : . . an . Show € ches 1mages oI a patient on admission an
gei:;r(lialned in hospital 4 (()l(é(t)’;(?) discharge dates, respectively. C. shows the CT image with bilateral
0

* As of February 26, 2020.

ground-glass opacity. D. shows the CT image of a SARS-CoV-2-
positive asymptomatic individual.
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Table 2. Laboratory results of the 28 laboratory-confirmed
patients admitted to Nantong Third Hospital.

Table 2. (continued).
Cardiac function

Patients (n = 28)
Blood routine

Myoglobin, ng/mL, normal range <
150

80.46 + 149.10

Leucocytes, *10° per L, normal range 5184176 Increased 3 (10.7%)
4-10 ' ' Troponin, ng/mL, normal range < 0.1 0.012 £0.040
Decreased 9 (32.1%) Increased 1 (3.6%)
?zu;rophils, *10° per L, normal range 357+ 1.60 %gatine kinase, U/L, normal range 5- 104.61 < 111.73
Decreased 2 (7.1%) Increased 3 (10.7%)
Increased 1 (3.6%) Alanine aminotransferase, U/L 33.61 £29.62
Percentage of neutrophils (N%), normal 6739+ 10.02 Increased . 6 (21.4%)
range 45-77 Aspartate aminotransferase, U/L 37.18 £22.29
Increased . 4 (14.3%) Increased 4 (14.3%)
Lymphocytes, *10”per L, normal range 1.11 £0.53 Total protein, g/L, normal range 60-83 67.44 +£5.57
0.8-4.0 D d 3 (10.7%
Decreased 6 (21.4%) eereasec (10.7%)
Pec f lvmph Lo% ) Total bilirubin, pumol/L, normal range 12,58 + 6.15

ercentage of lymphocytes (L%), 67.39 = 10.02 3.42-20.5 - -
normal range 20-40 o

Decreased 1 (3.6%)
Decreased 14 (50.0%) d 4 (14.3%
Increased 1(3.6%) Increase dehvd / | (14.3%)
: Lactate dehydrogenase, U/L, norma
9

;’z)zz)telets, *10° per L, normal range 100- 175.89 + 54.94 range 109-245 300.21 £192.61
D d 2 (7.1% Increased 7 (25.0%)

eerease (7.1%) Glucose, mmol/L, normal range 3.9-6.1 7.13 £3.04
Increased 1 (4%) o
Haemoglobin, g/L, normal range120 Increased 15(33.6%)
1 6(? Oglobmm, gk, 1o £¢ 138.96 + 14.95 Infection-related biomarkers
Decreased 1 (3.6%) Procalcitonin, ng/mL, normal range < 0134031
Increased 3 (10.7%) 0.046
C lation functi ’ Increased 13 (46.4%)

oagulation function E . .

L rythrocyte sedimentation rate, mm/h,
Il’zothrombln time, s, normal range 10- 1333 £0.75 normal range < 15 51.79 +£32.02
I d 25 (89.3%

Increased 4 (14.3%) Snecrfleris;erritin ng/mL, normal range < ( X
Activated partial thromboplastin time, 3074 + 4.33 200 ’ ’ 433.16 £295.34
s, normal range23-40 ’ ’ I d 23 (82.1%
Decreased 2 (7.1%) ferease : (82.1%)

ec. ) C-reactive protein, mg/L, normal range
D-dimer, pg/L, normal range < 0.8 1.30 £2.53 <3 19.01 +27.73
In.creased ) 3(10.7%) Increased 15 (53.6%)
Liver f.“mt“’“ Immune function
Albumin, g/L, normal range < 37 39.64 £3.55 Percentage of T lymphocyte (T%), 68.80 49,33
Decreased 6 (21.4%) normal range 58-84 : ‘
Alanine aminotransferase, U/L 33.61 £29.62 Decreased 5(17.9%)
Increased 6 (21.4%) Increased 1 (3.6%)
Aspartate aminotransferase, U/L 37.18 £22.29 Percentage of CD4" T lymphocyte 41134912
Increased 4 (14.3%) (CD4%), normal range 25-56 ’ ’
Total protein, g/L, normal range 60-83 67.44 £5.57 Decreased 1 (3.6%)
Decreased 3 (10.7%) Increased 1 (3.6%)
Total bilirubin, umol/L, normal range Percentage of CD8" T lymphocyte
3.42-20.5 12.58£6.15 (CD8%%), normal range 17-44 24.02+6.01
Decreased 1 (3.6%) Decreased 3 (10.7%)
Increased 4 (14.3%) Percentage of B lymphocyte (B%), 14.90 + 6.27
Renal routine normal range 5-22
Blood urea nitrogen, mmol/L, normal 448+ 168 Decreased 1(3.6%)
range 2.86-8.20 : : Increased ‘ 3 (10.7%)
Increased N 1 (3.6%) Percoentage of natural killer cell 1474 + 4 83
Serum creatinine, pmol/L, normal 7719 + 55.69 (NK%), normal range 5-15
range 57-111 : : Decreased 1 (3.6%)
Increased 1 (3.6%) Increased 14 (50.0%)
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Table 2 (continued). Laboratory results of the 28 laboratory-
confirmed patients admitted to Nantong Third Hospital.
Immune Function
CD47/CD8" ratio, normal range 0.71-

278 1.85+0.67
Decreased 2 (7.1%)
Increased 1 (3.6%)

Lymphocyte count, per pL., normal
range 1530-3700

Decreased

T lymphocyte count, per pL, normal
range 723-2737

Decreased

CD4" T lymphocyte count, per pL,
normal range 404-1612

1116.64 + 589.60
24 (85.7%)
787.11 + 439.70
16 (57.1%)
461.57 +282.53

Decreased 14 (50.0%)
CD8* T lymphocyte count, per uL, n
normal range 220-1129 26146 £ 137.96
Decreased 12 (42.9%)

B lymphocyte count, per uL, normal 159.64 + 92.00
range 80-616

Decreased 4 (14.3%)
Natural killer cell count, per pL,

normal range 84-724 165.64+103.14
Decreased 4 (14.3%)

The treatment of COVID-10 patients included
oxygen support, antiviral therapy, antibiotic therapy,
antianaphylaxis  therapy, and  immunological
enhancement (Table 1). The antiviral drugs included
Aluvia/Kaletra,  Arbidol, ribavirin, darunavir,
ganciclovir, and/or foscarnet sodium. The antibiotics
were moxifloxacin, piperacillin tazobactam, imipenem,
fosfomycin, daptomycin, and/or linezolid. The
treatment regimens were personalized based on each
patient’s clinical presentation. As of February 26, 2020,
24 (85.7%) of 28 patients were discharged, four patients
were still in hospital, and no one died (Table 1 and
Figure 1). Fitness for discharge was based on abatement
of fever for at least 3 days, relief of respiratory
symptom, improvement of chest radiographic image,
and SARS-CoV-2 negative in two consecutive samples
collected from upper respiratory tract at an interval of
one or more days. The mean duration of hospitalization
for 24 discharged patients was 14.96+4.27 days
(median 15.0; IQR 14.0-16.0), and there was no

Table 3. Duration of hospitalization of discharged patients.

J Infect Dev Ctries 2020; 14(5):440-446.

significant difference in hospitalization duration
between those admitted within 5 days of the onset of
symptoms and those admitted after (Table 3).

Discussion

The vast majority of the COVID-19 patients in
China are believed to be originated from Wuhan, the
epicenter of the pandemics. However, documentation of
these cases outside of Wuhan is relatively limited. In
this study, we described in details the epidemiological
features of 28 laboratory-confirmed COVID-19
patients in Nantong city, Jiangsu province, a place
about 480 miles northeast of Wuhan, and presented
their clinical characteristics, treatment and outcomes.

Epidemiologically, 20 (71.4%) COVID-19 patients
were imported from Wuhan (57.1%) and other regions
(14.3%), and 8 (28.6%) other cases all had contact
history with infected patients. The same mode of spread
may be true for other regions of China. Compared to
SARS-CoV and MERS-CoV, the Spike protein of
SARS-CoV-2 has higher affinity to human receptor
ACE2 [10], which confers stronger capacity for its
human-to-human transmission [11, 12]. Therefore,
quarantine or isolation of confirmed and suspected
COVID-19 case, as well as imported population from
high-risk area such as Wuhan, might be the most
effective intervention strategy for preventing the spread
of the virus [13]. In Nantong, there was no new cases
from Wuhan after its lockdown on January 23, 2020.
The national data also showed a decrease of new
COVID-19 cases in other provinces since February 3,
2020, indicating the effectiveness of lockdown strategy
in preventing the spread of the virus. In view of the
rapid increase of new COVID-19 cases in other
countries all over the world (e.g. the United States,
Brazil, Russia, etc.), effective intervention strategies
such as quarantine or isolation should also be
implemented in spite of potential negative
psychological effects caused by long quarantine
duration [14].

Clinically, fever and cough were the most common
symptoms of COVID-19 patients at the onset of illness
[5, 7, 8]. However, a 27-year old woman was confirmed

Interval between symptom

Interval between symptom onset and

Duration of hospitalization (days,

onset and admission (days) Number hospital discharge (days, mean + SD) mean = SD)
0-5 12 18.42 £4.11 15.83 £3.83
>5 12 23.75+4.95 14.08 +4.50
Total* (5.81 +4.11) 24 21.08 +£5.28 14.96 +4.27
P value - 0.012 0.336

* As of February 26, 2020, 24 of 28 patients were discharged from the hospital, and four were still remained in hospital. One of 24 discharged patients was

excluded from the analysis because of no any signs and symptoms of COVID-19.
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to be infected with SARS-CoV-2 without any
symptoms and signs of COVID-19 (including fever and
cough), and had no abnormalities in chest CT image.
Abnormalities in chest CT image was also not observed
in other three confirmed patients, indicating that SARS-
CoV-2 infection does not necessarily cause pneumonia.
The proportion of patients who has no radiographic or
CT abnormality in Nantong was 14.3%, close to the
national level (15.4%) [7]. The presence of
asymptomatic infection with SARS-CoV-2 increases
the risk of virus transmission [7, 15].

Among laboratory tests, increased erythrocyte
sedimentation rate, serum ferritin and C-reactive
protein levels were the main features of COVID-19
patient, although these parameters are non-specific and
often associated with other diseases [16-18].
Importantly, absolute counts of lymphocytes and T
lymphocyte subsets were reduced in most patients,
consistent with the existing knowledge that SARS-
CoV-2 infection induces a cytokine storm and
suppresses antiviral immune responses [5, 7, 8].

Prognosis varied significantly among different
provinces in China. The mortality of COVID-19 in
Wuhan was very high initially (about 11-15%) [5, 8],
and then gradually decreased to the current level of
4.6% (as of Mar. 3, 2020), which is still much higher
than the national average of 0.9% excluding Hubei
province, where the health care system was strained by
a sudden surge of tens of thousands of patients that
required care from specialized medical staffs. The
reduction is largely benefited from additional medical
supplies and personnel support from all over the
country. In Nantong, only one severe case was admitted
to ICU, and no patient died. In addition, the discharge
rate was high (85.7% as of February 26, 2020). The
hospital stay duration had no association with the
interval between the onset of symptoms and admission,
suggesting patients’ defense system is crucial for the
recovery of COVID-19 in the absence of effective anti-
SARS-CoV-2 drugs.

A major limitation of this study is its relatively
small patient number. Although the vast majority of
COVID-19 patients in Nantong were admitted in
Nantong Third hospital, not all patients in this city were
enrolled in this study during the brief enrollment period.
More accurate clinical results and epidemiological data
would be obtained if more patients were included. In
addition, there was only one severe patient, and thus
limited our power to perform a comparison between
mild and severe patients.

In conclusion, we present detailed epidemiological
and clinical characteristics of COVID-19 patients in

J Infect Dev Ctries 2020; 14(5):440-446.

Nantong. The vast majority of the COVID-19 patients
were imported cases from Wuhan, and all others had
contact history with infected patients. Therefore,
quarantine or isolation is the most effective intervention
strategy for preventing the spread of the virus. Like
other regions outside of Hubei province, a lower fatality
and a higher discharge rate were observed in Nantong,
suggesting that good and adequate medical care are
crucial for better prognosis in COVID-19 patients.
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