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Abstract
The aim of this study was to retrospectively analyze the clinical data of COVID-19 patients with different severity during February 2020
in Wuxi, China.
The present retrospective study included a total of 60 cases who were diagnosed as COVID-19 patients and hospitalized in the

Wuxi Fifth People’s Hospital during February 2020 to March 2020. Among all patients 14 cases were asymptomatic, 25 cases were
with mild stage, 13 cases were with moderate stage, and 8 cases were with severe stage. Basic clinical data as well as clinical
characteristics, including temperature, respiratory rate, heart rate, blood gas analysis data, whole blood test data, and the prognosis
condition, were collected and analyzed. Statistical analysis was conducted in different severity stage patients.
Among the patients, the median temperature gradually increased from the asymptomatic to the severe patients and the median

age increased from the mild to the severe patients with statistical difference. The hospitalization duration was the highest in severe
patients. Higher heart rate, as well as lower oxygen partial pressure and oxygenation index were observed in severe patients than the
other groups. Besides, higher CRP and globulin levels after admission were found in severe patients, and were gradually increased
from the asymptomatic patients to the severe patients. On the contrary, the lymphocyte ratio and count was significant lower in
severe patients. We also observed higher D-Dimer levels in the severe patients and the difference was statistical. Among all patients,
2 cases (3.33%) died and other patients were all cured after treatment.
Statistical difference was mainly found mainly in age, hospitalization duration, temperature, CRP levels, O2 partial pressure and

oxygenation index, globulin, lymphocyte ratio, and D-Dimer in patients with different severity. The higher CRP levels, lower O2 partial
pressure and oxygenation index, higher globulin, lower lymphocyte ratio, and higher D-Dimer might be associated with the patients’
severity.

Abbreviations: ARDS= acute respiratory distress syndrome, CDC=Chinese Center for Disease Prevention andControl, COVID-
19 = 2019 novel coronavirus disease, FiO2 = oxygen concentration, PaO2 = arterial oxygen partial pressure, WHO = World Health
Organization.
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1. Introduction
Up to February 2021, the latest data by the World Health
Organization (WHO) showed over 1 billion (112,209,815 cases)
of people has been diagnosed with the 2019 novel coronavirus
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disease (COVID-19), including 2,490,776 deaths, and the daily
increase diagnosed patients are up to 100 thousands[1] (https://
www.who.int, Accessed February 26, 2021). Although COVID-
19 is also caused by coronavirus, such as SARS-CoV, the
ment of severe and critically ill patients with covid-19 to improve the success rate
les Hospital of Wuxi.
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difference is obvious and is noticed by more and more people.
Compared with SARS-CoV, COVID-19 affected hundreds of
times the population and influences all regions worldwide.[2,3]

The symptoms of COVID-19 are slighter and incubation period is
longer.[4] Besides, more and more evidence indicated the
asymptomatic patients are an important infection source, who
are hardly to find and diagnose.[5]

Currently, there is still no specific drug for COVID-19 and the
treatment strategy mainly contains broad spectrum antiviral and
antibacterial drugs, oxygen inhalation, and supportive treat-
ment.[6–9] Fortunately, vaccines for COVID-19 are developed
and several vaccines have been gradually applied.[10,11] However,
the rampant COVID-19 is still far from the end. Now, many
studies showed clinical characteristics for COVID-19 patients.
Generally, cough, fever, fatigue are the early symptoms, and
dyspnea and decreased blood oxygen saturation indicated severe
symptoms, which might lead to acute respiratory failure or
respiratory distress syndrome.[12–14] Besides, in many cases, the
alteration in inflammation system and coagulation function has
also been noticed.[15,16]

Despite the researches, now, characteristics for COVID-19
patients are still lacking and more clinical findings showed be
shared, especially for characteristics in patients with different
severity. In the present study, we conducted a retrospective
analysis for 60 COVID-19 patients with different severity of
asymptomatic, mild to moderate, and severe COVID-19 during
February 2020 to March 2020 in Wuxi, China.
2. Methods and materials

2.1. Patients and diagnosis

This retrospective study included a total of 60 cases of COVID-19
patients who were hospitalized in the Wuxi Fifth People’s Hospital
during February 2020 toMarch 2020. The diagnosis of the patients
was according to the quick advice guide for diagnosis and treatment
for COVID-19 of Chinese National Health Commission (http://
www.nhc.gov.cn/xcs/zhengcwj/202001/f492c9153ea9437bb587
ce2ffcbee1fa/files/39e7578d85964dbe81117736dd789d8f.pdf,
accessed at 2020-05-26), as well as well as the World Health
Organization interim guidance.[17] Among all patients, only 2 cases
showed negative for nucleic acid test and the other 58 cases were all
positive. The 2 nucleic acid test negative patients showed typical
groundglass lesiononcomputed tomography (CT)andother typical
symptoms were also observed, including dry cough, fever, and
dyspnea. The samples for nucleic acid test were obtained from
pharyngeal swab and were confirmed by the by the Chinese Center
for Disease Prevention and Control (CDC). The patients were
divided into asymptomatic, mild to moderate, and severe according
to their symptoms. For the severity division, according to the quick
advice guide for diagnosis and treatment for COVID-19 of Chinese
National Health Commission, mild patients were defined as mild
symptoms with no imaging evidence for pneumonia; moderate
patientswere definedaspatientswith typical symptoms suchas fever
and cough and with imaging evidence for pneumonia; severe
patients were defined as respiratory rate ≥30/min, blood oxygen
saturation �93% when rest, or arterial oxygen partial pressure
(PaO2)/oxygen concentration (FiO2) �300mm Hg, or advanced
disease was observed >50% by imaging evidence within 24 to 48
hours. The asymptomatic patients were patients who showed no
imaging evidence and with no or only 1 slight symptom, who were
mainly foundbyepidemiological track.Patients’ characteristicswere
2

observed during the hospitalization duration and were analyzed.
The present study was approved by the Ethic committee of the Fifth
Peoples Hospital of Wuxi.
2.2. Clinical measurement and data collection

Demographic data were collected from all patients, including age,
sex, medical history, and pretreatment complications. CT scan
and X-ray were performed for all patients. Temperature was
detected and symptoms were recorded. Laboratory tests,
including whole blood test, blood gas assay, electrolyte analysis,
and coagulation analysis, were conducted and vital signs were
monitored. All patients were hospitalized during February 2020
to March 2020. The outcomes of the patients were recorded
during the hospitalization duration.
2.3. Statistical analysis

The measurement data were expressed by median (range). The
normal distribution of all continuous data was tested by
Kolmogorov–Smirnov test and all data were not normally
distributed. Comparisons were conducted using Kruskal–Wallis
test among different groups and Mann–Whitney test was used
between 2 groups. It was considered to be statistically significant
when P value was less than .05. All calculations were made using
SPSS 18.0 (SPSS Inc., Chicago, USA).
3. Results

3.1. Basic clinical characteristics of all patients

Among all 60 COVID-19 patients, 14 cases (23.33%) were
asymptomatic, 25 cases (41.67) were mild, 13 cases (21.67%)
were moderate, and 8 cases (13.33%) were severe. The basic
characteristics were collected. From the mild to severe patients,
the median age of the patients was gradually increased, and the
median age of the severe patients was markedly higher than the
mild patients (P< .05, Table 1). Besides, significant difference
was also found in temperature of different patients. The
temperature of moderate and severe patients was remarkably
higher than the asymptomatic and the mild patients (P< .05).
Similarly, hospitalization duration of the severe patients was the
longest and was significantly higher than the asymptomatic and
the mild patients (P< .05). The pre-treatment complications and
symptoms were also differently presented in patients with
different severity. Generally, ratio of patients with pre-treatment
complications and typical symptoms was the highest in the severe
patients and the lowest in the asymptomatic patients. At last,
nucleic acid test showed only 2 patients were not positive, but
ground glass lesion on CT was found in these 2 cases and typical
symptoms were also observed. The ground glass lesion on CT
was found in a total of 45 cases (75%) (Fig. 1). The most regular
symptoms of the patients were fever in 36.00 (60.00%) cases,
cough in 26.00 (43.33%) cases, fatigue in 19.00 (31.67%) cases,
expectoration in 18.00 (30.00%) cases, headache in 7.00
(11.67%) cases, diarrhea in 8.00 (13.33%) cases, and dyspnea
in 7.00 (11.67) cases.

3.2. Treatment, complications, and outcomes

For all patients, the basic treatment protocol was antiviral
therapy combined with support treatment. Antiviral therapy was
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Table 1

Basic clinical characteristics of all patients.

Variables Asymptomatic, n=14 Mild, n=25 Moderate, n=13 Severe, n=8 All P
∗

Age, yr 44.5 (6∼57)¶ 35 (5∼79)¶ 50 (10∼75) 58 (36∼75)†,‡ 45 (5∼79) .035
Sex, male: female 6 (42.86):8 (57.14) 13 (52.00):12 (48.00) 8 (61.54):5 (38.46) 4 (50):4 (50) 31 (51.67):29 (48.33) .068
Temperature, °C 36.80 (36.60∼38.20)‡,x,¶ 37.70 (36.50∼38.70)†,x,¶ 38.70 (36.20∼39.30)†,‡ 38.20 (37.20∼39.90)†,‡ 37.6 (36.2∼39.9) <.001
Respiratory rate, /min 18.00 (15.00∼21.00) 18.00 (17.00∼24.00) 20.00 (16.00∼30.00) 18.00 (18.00∼26.00) 18 (15∼30) .422
Hospitalization duration, d 15 (10∼22)x,¶ 19 (11∼25)¶ 20 (11∼29)† 22.5 (14∼35)†,‡ 18.5 (10∼35) .015
Complication, n (%) <.001
Hypertension 7 (50.00) 3 (12.00) 4 (30.77) 3 (37.50) 17 (28.33)
Diabetes 0 (0) 4 (16.00) 2 (15.38) 4 (50.00) 10 (16.67)
Coronary heart disease 0 (0) 0 (0) 2 (15.38) 0 (0) 2 (3.33)
Cerebrovascular disease 0 (0) 0 (0) 1 (7.69) 0 (0) 1 (1.67)
Cancer 0 (0) 1 (4.00) 1 (7.69) 0 (0) 2 (3.33)
Chronic renal disease 0 (0) 0 (0) 0 (0) 1 (12.50) 1 (1.67)
Liver diseases 1 (7.14) 0 (0) 1 (7.69) 0 (0) 2 (3.33)
Current smoker 0 (0) 0 (0) 3 (23.08) 0 (0) 3 (5.00)
Other 1 (7.14) 5 (20.00) 3 (23.08) 0 (0) 9 (15.00)

Symptoms, n (%) <.001
Fever 3 (21.43) 16 (64.00) 10 (76.92) 7 (87.50) 36.00 (60.00)
Cough 1 (7.14) 12 (48.00) 7 (53.85) 6 (75.00) 26.00 (43.33)
Fatigue 0 (0) 13 (52.00) 3 (23.08) 3 (37.50) 19.00 (31.67)
Expectoration 0 (0) 7 (28.00) 6 (46.15) 5 (62.50) 18.00 (30.00)
Headache 0 (0) 2 (8.00) 2 (15.38) 3 (37.50) 7.00 (11.67)
Diarrhea 0 (0) 4 (16.00) 3 (23.08) 1 (12.50) 8.00 (13.33)
Dyspnea 0 (0) 1 (4.00) 2 (15.38) 4 (50.00) 7.00 (11.67)
Other 1 (7.14) 3 (12.00) 0 (0) 0 (0) 4.00 (6.67)
Nucleic acid test positive, n (%) 14 (100.00) 24 (96.00) 12 (92.31) 8 (100.00) 58.00 (96.67)
Ground glass lesion on CT, n (%) 8 (57.14) 18 (72.00) 11 (84.62) 8 (100.00) 45.00 (75.00)

∗
P value was calculated among 3 groups of mild, moderate, and severe patients using Kruskal–Wallis test among different groups and Mann–Whitney test was used between 2 groups.

† Asymptomatic.
‡mild.
xmoderate.
¶ severe.

Figure 1. CT scan for a 36-year-old male moderate patient when admitted (A)
and 12 days after treatment (B). And CT scan for a 61-year-old female severe
patient when admitted (C) and 12 days after treatment (D). In (A) and (C), clear
and obvious ground glass lesions could be seen when admission. After
treatment, the ground glass lesions of both patients obviously decreased.
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used in all patients, and antibacterial treatment was used in 22
(36.67%) cases (Table 2). Gamma globulin was only for 2 cases
with severe symptoms after admission to enhance the immunity.
Thymosin and probiotics were also used in 12.00 (20.00%) and
19.00 (31.67%) cases, respectively. Intranasal oxygen inhalation
was applied in 24.00 (40.00%) cases and high flow oxygen
absorption was applied in only 2 (3.33%) severe patients.
Besides, low molecular weight heparin was used in 3 (5.00%)
cases to reduce the incidence of venous embolism. Glucocorticoid
was used in only 1 (1.67%) case with severe symptoms. A total of
2 cases (3.33%) died during hospitalization. One was a 62-year-
old female patient with diabetes before treatment, the other one
was a 23-year-old female patient with no pre-treatment
complications. The cause of death was respiratory failure for
both. During the treatment, respiratory failure was found in 5
(8.33%) cases in all patients, and 4 cases were in the severe group;
no case was found in asymptomatic and mild patients. The other
most common complications were liver dysfunction in 10 cases
(16.67%), might partly be due to the application of multiple
medications.

3.3. Difference of heart rate, oxygen partial pressure, and
oxygenation index in COVID-19 patients with different
severity

The decrease of blood oxygen saturation is one of the typical
symptoms in COVID-19 patients and might lead to acute
respiratory distress syndrome (ARDS). Thus, blood gas analysis

http://www.md-journal.com


Table 2

Treatment, complications, and outcomes of all patients.

Variables Asymptomatic, n=14 Mild, n=25 Moderate, n=13 Severe, n=8 All P
∗

Treatment method, n (%) <.001
Antiviral therapy 14 (100.00) 25 (100.00) 13 (100.00) 8 (100.00) 60.00 (100.00)
Antibacterial treatment 0 (0) 11 (44.00) 5 (38.46) 6 (75.00) 22.00 (36.67)
Gamma globulin 0 (0) 0 (0) 1 (7.69) 1 (12.50) 2.00 (3.33)
Thymosin 1 (7.14) 3 (12.00) 4 (30.77) 4 (50.00) 12.00 (20.00)

Probiotics 4 (28.57) 8 (32.00) 5 (38.46) 2 (25.00) 19.00 (31.67)
Intranasal oxygen inhalation 1 (7.14) 10 (40.00) 5 (38.46) 8 (100.00) 24.00 (40.00)
High flow oxygen absorption 0 (0) 0 (0) 0 (0) 2 (25.00) 2.00 (3.33)
Low molecular weight heparin 0 (0) 0 (0) 1 (7.69) 2 (25.00) 3.00 (5.00)
Glucocorticoid 0 (0) 0 (0) 0 (0) 1 (12.50) 1.00 (1.67)

Complications, n (%) <.001
Respiratory failure 0 (0) 0 (0) 1 (7.69) 4 (50.00) 5.00 (8.33)
Acute respiratory distress syndrome 0 (0) 0 (0) 1 (7.69) 1 (12.50) 2.00 (3.33)
Renal dysfunction 0 (0) 1 (4.00) 0 (0) 1 (12.50) 2.00 (3.33)
Liver dysfunction 4 (28.57) 1 (4.00) 2 (15.38) 3 (37.50) 10.00 (16.67)
Myocardial dysfunction 0 (0) 0 (0) 1 (7.69) 0 (0) 1.00 (1.67)
Double infection 0 (0) 1 (4.00) 1 (7.69) 1 (12.50) 3.00 (5.00)

Outcomes, n (%) <.001
Deceased 0 (0) 1 (4.00) 1 (7.69) 0 (0) 2.00 (3.33)
Cured 14 (100.00) 24 (96.00) 12 (92.31) 8 (100.0) 58.00 (96.67)

∗
P value was calculated among three groups of mild, moderate, and severe patients using Kruskal–Wallis test among different groups and Mann–Whitney test was used between 2 groups.
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and related data are important in diagnosis. As we observed, the
heart rate was gradually increased along with the severity and the
heart rate in severe patients was the highest, and significantly
higher than the asymptomatic and mild patients (P< .05,
Table 3). No significant difference was found in blood gas pH,
CO2 partial pressure, and oxygen flow. However, remarkably
lower O2 partial pressure and oxygenation index were observed
in severe patients than all other groups (P< .05).
3.4. Whole blood test and CRP in COVID-19 patients with
different severity

The whole blood test result is summarized in Table 4.
Significantly higher fasting blood level was found in severe
patients (P< .05), which was due to the ratio of diabetes. Besides,
remarkably higher lymphocyte ratio was observed in asymptom-
atic patients compared with the other groups (P< .05). The
lymphocyte count was also the lowest in the severe patients and
the highest in the asymptomatic patients with significant
difference (P< .05). Lower hemoglobin and higher neutrophil
Table 3

Blood gas analysis in COVID-19 patients with different severity.

Variables Asymptomatic, n=14 Mild, n=25

Heart rate 82.50 (62.00∼102.00)x,¶ 84.00 (65.00∼110.00)¶

Blood gas pH 7.40 (7.34∼7.45) 7.40 (7.35∼7.47)
CO2 partial pressure, mm Hg 45.00 (40.00∼50.00) 42.00 (38.00∼55.00)
O2 partial pressure, mm Hg 107.50 (78.00∼228.00)¶ 113.00 (73.0∼228.00)¶

Oxygen flow (%) 21.00 (21.00∼21.00) 21.00 (21.00∼29.00)
Oxygenation index 500.00 (390.00∼1085.00)¶ 538.00 (338.00∼1085.00)¶

∗
P value was calculated among 3 groups of mild, moderate, and severe patients using Kruskal–Wallis

† Asymptomatic.
‡mild.
xmoderate.
¶ severe.
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count were observed in severe patients; however, the difference
was not significant. Significant difference was also found in the
highest CRP level during hospitalization, which was the highest
in the severe patients and the lowest in the asymptomatic patients
(P< .05). The PCT level was also higher in severe patients;
however, only 1 case showed an abnormal level of 161ng/mL and
most patients showed PCT level <0.2ng/mL. Obvious difference
was also found in globulin levels in severe patients compared with
the mild and moderate patients, (P< .05), however not different
from the asymptomatic patients. Red blood cell distribution
width was significantly higher in severe patients than the
asymptomatic patients and platelet volume was higher in
moderate patients than the asymptomatic and mild patients
(P< .05); however, no significant difference was found in other
groups. Besides, platelet distribution width was significantly
higher in mild and moderate groups than the asymptomatic
patients (P< .05); neutrophil count was obviously higher in
severe patients than the mild patients (P< .05), and hemoglobin
level was the lowest in the severe patients (P< .05). Creatinine
was observed to be significantly higher in moderate patients than
Moderate, n=13 Severe, n=8 All P
∗

94.00 (52.00∼120.00)† 107.00 (66.00∼130.00)†,‡ 87.5 (52∼130) .027
7.42 (7.33∼7.49) 7.44 (7.33∼7.50) 7.41 (7.33∼7.50) .275

43.00 (32.00∼55.00) 42.50 (37.00∼51.00) 43 (32∼55) .713
100.00 (73.00∼169.00)¶ 73.00 (61.00∼130.00)†,‡,x 103 (61∼223) .015
21.00 (21.00∼21.00) 21.00 (21.00∼29.00) 21 (21∼29) .129

476.00 (348.00∼623.00)¶ 347.50 (1.00∼619.00)†,‡,x 480 (1∼1085) .025

test among different groups and Mann–Whitney test was used between 2 groups.



Table 4

Whole blood test in COVID-19 patients with different severity.
Variables Asymptomatic, n=14 Mild, n=25 Moderate, n=13 Severe, n=8 All P

∗

Lactic acid, mg/dL 1.50 (0.90∼2.90) 1.80 (0.80∼3.40) 1.60 (0.50∼3.50) 1.80 (1.00∼3.90) 1.70 (0.50∼3.90) 0.378
Fasting blood glucose, mmol/L 5.30 (4.20∼8.30)¶ 6.50 (3.20∼18.50)¶ 6.30 (4.80∼17.70)¶ 11.95 (6.30∼18.30)†,‡,x 6.5 (3.50∼18.50) 0.003
White cell, 109/L 5.16 (3.37∼7.47) 5.42 (2.57∼8.48) 5.41 (3.47∼7.91) 4.87 (2.73∼12.63) 4.44 (2.57∼12.63) 0.942
Neutrophil ratio (%) 50.05 (30.00∼70.30) 56.00 (0.44∼90.00) 57.60 (0.56∼79.80) 61.45 (0.77∼98.40) 56.00 (0.44∼98.40) 0.805
Lymphocyte ratio (%) 37.85 (20.20∼59.30)‡,x,¶ 28.70 (0.45∼52.60)†,x 22.20 (0.25∼37.70)†,‡ 21.15 (0.05∼36.02)† 28.05 (0.05∼59.03) 0.002
Monocyte ratio (%) 9.20 (5.70∼11.90) 10.90 (0.04∼18.70) 7.30 (0.08∼19.40) 8.40 (0.03∼10.10) 8.85 (0.03∼19.04) 0.295
Neutrophil count, 109/L 2.53 (1.14∼4.60) 2.90 (1.66∼6.50)¶ 3.06 (2.00∼5.94) 3.52 (1.42∼12.44)b 3.01 (1.41∼12.44) 0.414
Lymphocyte count, 109/L 2.31 (0.68∼2.78)x,¶ 1.40 (0.45∼3.59) 1.33 (0.61∼1.88)†,¶ 0.96 (0.33∼5.00)†,x 1.40 (0.33∼5.00) 0.019
Monocyte count, 109/L 0.52 (0.30∼5.50)¶ 0.51 (0.04∼1.01) 0.47 (0.30∼1.05)¶ 0.28 (0.12∼0.61)†,x 0.48 (0.04∼5.50) 0.080
Red blood cell count, 109/L 4.43 (3.93∼6.54)¶ 4.59 (3.58∼5.93) 4.66 (3.80∼5.51)¶ 4.18 (2.97∼5.11)†,x 4.53 (2.97∼6.54) 0.146
Hemoglobin, g/L 138.00 (122.00∼171.00) 142.00 (12.90∼166.00) 143.00 (86.00∼159.00)¶ 120.50 (14.00∼156.00)x 140.00 (12.90∼171.00) 0.105
Hematocrit (%) 39.50 (0.37∼48.00) 39.00 (0.38∼154.00) 29.00 (0.43∼44.00) 34.00 (0.22∼123.00) 38.50 (0.22∼154.00) 0.327
Platelet count 192.50 (144.00∼281.00) 191.00 (45.00∼344.00) 180.00 (129.00∼216.00) 175.00 (38.00∼303.00) 186.50 (38.00∼344.00) 0.728
Red blood cell distribution width (%) 11.75 (10.90∼14.80)¶ 12.30 (11.00∼244.00) 12.40 (11.60∼36.50) 13.70 (11.80∼179.00)† 12.30 (10.90∼244.00) 0.041
Platelet volume, fL 10.85 (9.40∼13.40)x 11.00 (9.10∼23.40)x 12.10 (10.90∼15.50)†,‡ 11.25 (8.80∼17.40) 11.20 (8.80∼23.40) 0.047
Platelet distribution width, fL 12.45 (9.40∼18.60)‡,x 14.10 (9.60∼22.70)† 14.20 (12.10∼20.40)† 14.30 (9.70∼16.50) 14.00 (9.40∼22.70) 0.066
Thromboplastin (%) 8.12 (0.16∼34.00) 19.50 (0.15∼36.00)x 0.24 (0.15∼26.00)‡ 14.70 (0.18∼27.00) 16.00 (0.15∼36.00) 0.155
The highest CRP level after admission, mg/L 3.40 (0.50∼24.60)x,¶ 8.50 (0.50∼140.70)¶ 23.00 (0.50∼131.90)†,¶ 93.58 (17.06∼192.43)†,‡,x 11.60 (0.05∼192.43) 0.001
The highest PCT level after admission, ng/mL 0.20 (0.20∼0.20) 0.20 (0.20∼5.40) 0.20 (0.20∼0.58) 0.20 (0.20∼161.00) 0.20 (0.20∼161) 0.059
Alanine aminotransferase, U/L 29.50 (11.00∼138.00) 19.00 (8.00∼98.00) 21.00 (13.00∼74.00) 23.50 (10.00∼142.00) 21.00 (8.00∼142.00) 0.455
Glutamic oxaloacetylase, U/L 24.50 (15.00∼90.00) 23.00 (18.00∼40.00) 25.00 (15.00∼52.00) 26.50 (20.00∼51.00) 24.50 (15.00∼90.00) 0.602
Total bilirubin, mmol/L 8.50 (2.00∼40.00) 5.00 (1.00∼17.00) 7.00 (1.00∼25.00) 8.00 (3.00∼17.00) 7.00 (1.00∼40.00) 0.207
Albumin, g/L 42.50 (37.00∼47.00) 43.00 (33.00∼52.00) 41.00 (35.00∼47.00) 39.000 (32.00∼76.00) 42.00 (32.00∼76.00) 0.197
Globulin, g/L 27.00 (22.00∼63.00) 26.00 (21.00∼40.00)¶ 26.00 (22.00∼35.00)¶ 30.00 (25.00∼44.00)‡,x 27.00 (21.00∼63.00) 0.078
Urea, mmol/L 4.50 (2.80∼9.40) 3.80 (2.10∼9.87) 4.10 (3.30∼7.00) 5.15 (3.10∼22.90) 4.05 (2.10∼22.90) 0.501
Creatinine, mmol/L 58.00 (32.00∼90.00) 52.00 (19.00∼87.00)x 66.00 (38.00∼68.00)‡ 62.50 (37.00∼267.00) 56.00 (19.00∼267.00) 0.132

∗
P value was calculated among three groups of mild, moderate, and severe patients using Kruskal–Wallis test among different groups and Mann–Whitney test was used between 2 groups.

† Asymptomatic.
‡mild.
xmoderate.
¶ severe.
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the mild patients (P< .05). At last, electrolyte analysis and
coagulation analysis were also performed. Significantly higher D-
D level was found in moderate and severe patients (P< .05,
Table 5). There was also no significant difference in K+, Na+,
and Cl-.
4. Discussion

FromDecember 2019, COVID-19 has infected millions of people
worldwide with an astonishing speed. Up to now, there is still no
specific medicine, vaccine, or treatment method for COVID-19,
and the characteristics of this virus are still far from clearly
known.[18] Thus, more clinical evidence for COVID-19 patients is
still needed and urgent. In the present study, we conducted a
retrospective study to analyze the clinical characteristics of
Table 5

Electrolyte analysis and coagulation analysis.

Variables Asymptomatic, n=14 Mild, n=25

International normalized ratio 1.00 (1.00∼1.10) 1.01 (1.00∼1.16)
PT, s 13.20 (12.30∼14.30) 13.20 (11.40∼14.90) 1
APTT, s 37.30 (12.30∼44.40) 38.70 (33.90∼49.00) 3
TT, s 16.00 (14.90∼18.80) 16.20 (13.30∼18.50) 1
D-Dimer, mg/mL 0.25 (0.22∼1.17)x 0.22 (0.22∼2.02)x,¶

K+, mmol/L 4.15 (3.10∼4.70) 4.10 (2.90∼5.30)¶

Na+, mmol/L 142.00 (140.00∼144.00) 142.00 (138.00∼145.00) 142
Cl-, mmol/L 105.00 (103.00∼108.00) 104.00 (101.00∼108.00) 10
∗
P value was calculated among three groups of mild, moderate, and severe patients using Kruskal–W

† Asymptomatic.
‡mild.
xmoderate.
¶ severe.

5

COVID-19 patients with different severity and found severe
patients might have higher CRP levels during hospitalization,
longer hospitalization duration, higher temperature, lower O2

partial pressure and oxygenation index, higher globulin, lower
lymphocyte ratio, and count and higher D-Dimer.
The relationship between age and prognosis of COVID-19

patients has been widely noticed. In 1 study from the CDC
COVID-19 response team, about 81% deaths occurred among
adults aged ≥60 years.[19] In another study including 5319
patients, it a relatively low incidence risk was observed for young
people but a very high mortality risk for seniors, especially for
patients older than 80 years.[20] However, the infection sensitivity
seems to cover all ages. It was found that COVID-19 could
rapidly infect young people from 16 to 23 years of age by a
asymptomatic transmission way in a prospective contact-tracing
Moderate, n=13 Severe, n=8 All P
∗

1.01 (1.00∼1.10) 1.00 (1.00∼1.07) 1.00 (1.00∼1.16) .525
3.20 (11.90∼14.20) 13.15 (12.00∼14.00) 13.20 (11.40∼14.90) .517
8.60 (30.70∼44.40) 36.95 (28.60∼47.00) 38.30 (13.20∼49.00) .376
6.20 (12.60∼17.30) 16.45 (13.40∼17.80) 16.20 (12.60∼18.80) .957
0.43 (0.22∼5.05)†,‡ 0.59 (0.22∼1.60)‡ 0.27 (0.22∼5.05) .009
4.20 (2.60∼4.80)¶ 3.55 (2.80∼4.30)‡,x 4.10 (2.60∼5.30) .100
.00 (140.00∼145.00) 140.50 (137.00∼145.00) 142.00 (137.00∼145.00) .424
3.00 (99.00∼109.00) 105.00 (95.00∼109.00) 105. (95.00∼109.00) .115

allis test among different groups and Mann–Whitney test was used between 2 groups.
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study inWuhan city.[21] In this research, we observed COVID-19
patients from 5 to 79 years with a very wide range. However, the
only 2 cases of deaths (3.33% mortality rate) occurred in a 62-
year-old patient and a 23-year-old case. For the 62-year-old
patient, we observed high CPR level as 138.03mg/L, and the
patient had severe diabetes before admission. Unfortunately, we
did not obtain a clear and detailed reason for the 23-year-old
patient, who showed sudden severe respiratory failure during
treatment. We speculated that some factors, such as inflammato-
ry factor storm that we did not notice occurred while admission.
And the lack of treatment experience might be also a factor.
Decreased blood oxygen saturation is one of the typical

symptoms of COVID-19, which might lead to dyspnea and even
respiratory failure. In most severe patients, the oxygen saturation
was less than 94% and thus oxygen supply is one of the key
treatment methods.[22] In the study by Lyons and Callaghan,[23]

the high-flow nasal oxygen was recommended to the physicians,
as the authors demonstrated low-flow nasal oxygen or facemask
oxygen was not enough to provide adequate respiratory support
in many cases. In a recent retrospective research, authors
observed decreased oxygen saturation in 14 cases in 85 COVID-
19.[24] In our research, we also observed significantly lower O2

partial pressure and oxygenation index in severe patients, and in
asymptomatic patients, the levels were the highest. The increased
heart rate in severe patients might be also related to decreased O2

partial pressure.
The change of immune system and inflammation response are

also important factors in COVID-19 patients. In the research by
Runa et al,[25] the authors observed remarkably higher levels of
IL-6 and CRP, as well as myoglobin and cardiac troponin in
deceased patients than the survival. Both IL-6 and CRP could
reflect the inflammation response, and cardiac troponin might be
associated with the pretreatment cardiovascular complications.
In another research by Luo et al,[26] the authors also found higher
CRP and IL-6 levels in COVID-19 patients and the application of
tocilizumabmight improve the situation.More importantly, CRP
levels might reflect lung lesions and disease severity in early stage
of COVID-19. In our research, we also found remarkably higher
CRP levels in severe patients than the other patients. And we also
found higher globulin, which might be also related to activated
inflammation response. Besides, the lower lymphocyte ratio,
count, and lower monocyte count and hemoglobin might have
resulted from damaged immunity.
Finally, coagulation alteration is noticed in some researches for

COVID-19 patients. COVID-19 patients might have a higher risk
for venous embolism, especially for patients with severe
respiratory or systemic manifestations. Thrombocytopenia,
elevated D-dimer, prolonged prothrombin time, and disseminat-
ed intravascular coagulation were found in COVID-19
patients.[27] And the alteration of coagulation might be also
associated with cytokine storm caused by COVID-19.[28] In an
analysis of 22 COVID-19 cases, the authors observed severe
hypercoagulability in patients with acute respiratory failure.[29]

The D-Dimer level reflects venous thrombosis formation, and we
also observed remarkably higher D-Dimer level in severe patients,
indicating severe patients had a higher risk for the incidence of
venous embolism and anticoagulant therapy could be used. We
also observed higher red blood cell distribution width in severe
patients and higher platelet volume in moderate patients with
unclear reason, which need more studies to confirm.
This study also has some obvious limitations, including small

sample size and single center. We did not measure the IL-6 or
6

other interleukin levels during the hospitalization. This might
also influence the analysis of inflammation condition.
5. Conclusion

This retrospective analysis for 60 COVID-19 patients with
different severity demonstrated that higher CRP levels, lower O2

partial pressure and oxygenation index, higher globulin, lower
lymphocyte ratio, and higher D-Dimer might be associated with
aggravating severity of the patients. This study might provide
more clinical evidence for characteristics of COVID-19 patients.
The clinical physicians should keep regulating the treatment
strategies according to the updating clinical findings.
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