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Abstract
BACKGROUND
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Coronavirus disease 2019 (COVID-19) has spread rapidly to multiple countries through its infectious agent severe acute respiratory syndrome coronavirus 2. The severity, atypical clinical presentation, and lack of specific anti-viral treatments have posed a challenge for the diagnosis and treatment of COVID-19. Understanding the epidemiological and clinical characteristics of COVID-19 cases in different geographical areas is essential to improve the prognosis of COVID-19 patients and slow the spread of the disease.

AIM
To investigate the epidemiological and clinical characteristics and main therapeutic strategy for confirmed COVID-19 patients hospitalized in Liaoning Province, China.

METHODS
Adult patients (n = 65) with confirmed COVID-19 were enrolled in this retrospective study from January 20 to February 29, 2020 in Liaoning Province, China. Pharyngeal swabs and sputum specimens were collected from the patients for the detection of severe acute respiratory syndrome coronavirus 2 nucleic acid. Patient demographic information and clinical data were collected from the medical records. Based on the severity of COVID-19, the patients were divided into nonsevere and severe groups. All patients were followed until March 20, 2020.

RESULTS
[bookmark: OLE_LINK23]The mean age of 65 COVID-19 patients was 45.5 ± 14.4 years, 56.9% were men, and 24.6% were severe cases. During the 14 d before symptom onset, 25 (38.5%) patients lived or stayed in Wuhan, whereas 8 (12.3%) had no clear history of exposure. Twenty-nine (44.6%) patients had at least one comorbidity; hypertension and diabetes were the most common comorbidities. Compared with nonsevere patients, severe patients had significantly lower lymphocyte counts [median value 1.3 × 109/L (interquartile range 0.9-1.95) vs 0.82 × 109/L (0.44-1.08), P < 0.001], elevated levels of lactate dehydrogenase [450 U/L (386-476) vs 707 U/L (592-980), P < 0.001] and C-reactive protein [6.1 mg/L (1.5-7.2) vs 52 mg/L (12.7-100.8), P < 0.001], and a prolonged median duration of viral shedding [19.5 d (16-21) vs 23.5 d (19.6-30.3), P = 0.001]. The overall median viral shedding time was 19.5 d, and the longest was 53 d. Severe patients were more frequently treated with lopinavir/ritonavir, antibiotics, glucocorticoid therapy, immunoglobulin, thymosin, and oxygen support. All patients were discharged following treatment in quarantine.

CONCLUSION
Our findings may facilitate the identification of severe cases and inform clinical treatment and quarantine decisions regarding COVID-19.
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[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK18][bookmark: OLE_LINK19]Core Tip: This study describes the clinical and laboratory characteristics of 65 adult coronavirus disease 2019 (COVID-19) patients who were diagnosed and treated in Liaoning Province. The prevalence of afebrile patients was significantly higher in nonsevere COVID-19 patients than in severe patients, whereas severe COVID-19 patients were more likely to have lymphopenia and elevated levels of lactate dehydrogenase and C-reactive protein. The longer median duration of viral shedding in severe patients should be noted to improve transmission control measures.



INTRODUCTION
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]The ongoing spread of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2; previously 2019-nCoV), the virus that causes coronavirus disease 2019 (COVID-19), continues worldwide[1] and poses a constant threat to global public health[2]. On March 11, 2020, the World Health Organization (WHO) declared COVID-19 a pandemic, and more than 88 million infections and almost 1.9 million deaths from more than 200 countries, areas, or territories as of January 10, 2021[1]. The most-affected regions as of January 10, 2021 are the Americas and Europe, which are not only responsible for 77% of cumulative cases and 80% of cumulative deaths globally but also for the majority of new cases and deaths[1]. According to the Centers for Disease Control and Prevention, as of January 13, 2021, over 22 million COVID-19 cases have been confirmed in the United States, and 379255 patients have died due to the disease[3]. Many countries have imposed restrictions on the movement[4-6] of people to limit the spread of SARS-CoV-2 and reduce the burden on health systems, but these measures have brought a heavy economic cost and global economic decline[6].
In the early stage of the coronavirus outbreak in China, the government employed two strategies-containment and suppression-in an attempt to prevent and control COVID-19 spread. Thereafter, the number of new cases of COVID-19 in China declined, and internationally imported cases or second-generation cases from importations accounted for the majority of new COVID-19 cases[7]. In December 2020, there were 104 new confirmed cases of COVID-19 in China, representing an increase of 76.3% over November. During the New Year's Day and Spring Festival there was an increase in the number of overseas returnees; high mobility of domestic personnel; more gathering activities, especially indoor activities; and a rise in imported cold-chain food and cargo logistics. All of these factors are believed to have contributed to an increased transmission risk of SARS-CoV-2[8]. Therefore, the epidemic situation in China remains severe and complicated. As of January 13, 2021, SARS-CoV-2 has caused 4635 deaths out of 87844 confirmed cases in mainland China[9], of which 68149 (77.6%) cases occurred in Hubei Province[10], and 396 (0.045‰) occurred in Liaoning Province[11]. Several recent studies have indicated that COVID-19 case frequency and/or mortality vary according to population characteristics, socioeconomic status, climate, and social distancing interventions[12-15]. Previous studies in China have mainly documented the epidemiological and clinical characteristics of COVID-19 cases in Hubei Province[16-19]; however, descriptions of confirmed cases in Liaoning Province have remained limited to date[20].
This study aimed to analyze the epidemiological, clinical, and laboratory characteristics as well as the main therapeutic strategy for hospitalized COVID-19 patients in Liaoning Province, China.

MATERIALS AND METHODS
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Study design and subjects
This retrospective observational study included 65 COVID-19 patients (≥ 18 years old) on whom the principle investigator of this study participated in the clinical guidance, as a member of the Liaoning Province COVID-19 medical treatment expert team from January 20 to February 29, 2020 in Liaoning Province, China. Throat swabs and sputum samples from suspected SARS-CoV-2 infected patients were obtained to detect viral nucleic acid using real-time reverse transcription-polymerase chain reaction. The patients were divided into two groups: Nonsevere group and severe group based on the level of COVID-19 severity.
This case series was approved by the Medical Ethics Committee of Shengjing Hospital of China Medical University (reference number 2020PS065K).

Data collection and definitions
Demographics and clinical data of patients, including age, sex, medical history, exposure history, comorbidities, signs and symptoms, laboratory findings, chest computed tomographic (CT) findings, and treatment measures, were retrospectively collected. Patients were discharged when deemed clinically recovered, including afebrile for at least 3 d, resolution of symptoms, radiologic improvement, and two negative results of consecutive nucleic acid tests taken at least 24 h apart. Clinical outcomes were followed until March 20, 2020. 
The date of disease onset was defined as the day when the first symptoms were noticed. Fever was considered as an increase in body temperature above 37.2 °C. The level of COVID-19 severity was defined according to the New Coronavirus Pneumonia Diagnosis and Treatment Protocol (Trial Version 8) released by China’s National Health Commission[21]. Adult COVID-19 cases meeting at least one of the following criteria were considered to have severe COVID-19: (1) Shortness of breath with a respiratory rate > 30 breaths/min; (2) Oxygen saturation level using a pulse oximeter ≤ 93% at rest; (3) Oxygenation index (partial pressure of artery oxygen/fraction of inspired oxygen, PaO2/FiO2) ≤ 300 mmHg; or (4) Progressively worsening clinical symptoms with pulmonary imaging showing significant progression of lesions within 24-48 h > 50%.

Statistical analysis
Categorical variables are reported as frequencies and percentages, and continuous variables are described using the mean and standard deviation, or median and interquartile range (IQR) according to the normality of distribution. Missing values of the variables were filled with median or mean imputation. Differences between groups were compared using the Student’s t-test or the Mann-Whitney U test for quantitative variables according to their distribution, and the χ2 test or Fisher exact test when appropriate for categorical variables. Statistical significance was represented by a P value < 0.05. All statistical analyses were performed with Statistic Package for Social Science (IBM Statistic Package for Social Science Statistics 21.0).

RESULTS
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Epidemiological and clinical characteristics
This study involved 65 SARS-CoV-2 infected patients with pneumonia, all of whom were confirmed and treated in Liaoning Province. Among them, 25 (38.5%) patients lived or stayed in Wuhan within 14 d after confirmation of COVID-19, 5 (7.7%) lived or stayed in Hubei Province except Wuhan, 27 (41.5%) who were residents of Liaoning Province had an exposure to confirmed cases, and 8 (12.3%) who were residents of Liaoning Province had no clear exposure history. There were no significant differences between the nonsevere and severe groups in the percentages of potential exposure to the source of infection within 14 d after confirmation of COVID-19 (Figure 1). The 65 patients were neither hospital workers nor did they have a direct exposure history to the Huanan Seafood Wholesale Market or wildlife animals in Wuhan.
Of the 65 patients, 49 (75.4%) and 16 (24.6%) were classified into the nonsevere and severe groups, respectively (Table 1). The mean age was 45.5 ± 14.4 years, and 37 (56.9%) were men. The mean time from illness onset to first hospital admission was 4.7 ± 3.5 d. Twenty-nine (44.6%) patients had at least one underlying comorbidity; hypertension (15.4%), diabetes (13.8%), cardiovascular disease (6.2%), and chronic liver disease (6.2%) were the most frequent comorbidities. The most commonly experienced symptoms were fever (70.8%) and dry cough (60%), followed by expectoration (29.2%), fatigue (24.6%), dyspnea (17.2%), and pharyngalgia (12.3%). Other less common symptoms included myalgia, runny or stuffy nose, headache, diarrhea, nausea or vomiting, chest pain, and hemoptysis. In addition, eight nonsevere patients showed no clinical symptoms since the onset of illness. As expected, the prevalence of dyspnea was higher in severe patients than in nonsevere patients (40% vs 10.2%, P = 0.022). Furthermore, compared with severe patients, afebrile was more frequent in nonsevere patients (38.8% vs 0%, P = 0.008).

Radiological and laboratory findings
Based on chest CT scans, 53 (81.5%) patients showed bilateral lung involvement, and a small amount of pleural effusion was found in 3 (4.6%) patients (Table 2). No lung cavitation was observed. Additionally, pure ground-glass opacity (GGO) occurred in 24 (36.9%) patients, and GGO and consolidation were observed in 41 (63.1%) patients. The chest CT images of nonsevere patients were more likely to show pure GGO compared to severe patients (46.9% vs 6.3%, P = 0.003). In contrast, GGO and consolidation were more frequently observed in severe patients than in nonsevere patients (53.1% vs 93.8%, P = 0.003). A peripheral distribution of pulmonary infiltrates was demonstrated in all patients; however, there were no statistical differences between the two groups in the proportion of peripheral and central pulmonary lesions.
Overall, blood cell counts in the majority of patients were within normal limits, excluding the lymphocyte count that was notably lower in severe cases than in nonsevere cases [1.3 × 109/L (IQR: 0.9-1.95) vs 0.82 × 109/L (IQR: 0.44-1.08), P < 0.001]. Moreover, severe patients showed higher levels of D-dimer, blood urea nitrogen, creatine kinase, and creatine kinase-MB, despite the median values of these laboratory tests for the two groups being within their corresponding normal range. Markedly elevated levels of C-reactive protein (CRP) [6.1 mg/L (IQR: 1.5-7.2) vs 52 (IQR: 12.7-100.8), P < 0.001] and lactate dehydrogenase (LDH) [450 U/L (IQR: 386-476) vs 707 (IQR: 592-980), P < 0.001] were observed in severe patients than in nonsevere patients. 
The duration of viral shedding from illness onset ranged from 4 to 53 d, and the median duration of viral shedding was 19.5 d (IQR: 17-24). Notably, severe patients showed a longer median duration of viral shedding from illness onset than nonsevere patients [19.5 d (IQR: 16-21) vs 23.5 (IQR: 19.6-30.3), P = 0.001]. The severity of illness scores for hospitalized patients with COVID-19 is shown in Table 3.

Outcomes and treatments
As of March 20, 2020, all patients had been discharged after undergoing treatment in isolation. Except for four nonsevere cases, the remaining 61 (93.8%) patients were administered antiviral treatment (Table 4). Overall, 36 (55.4%) patients were given empirical antibiotic treatment, including moxifloxacin (46.1%), levofloxacin (4.6%), cefoperazone sodium and sulbactam sodium (4.6%), carbopenems (9.2%), linezolid (4.6%), and caspofungin (1.5%). Expectedly, severe patients were more likely to receive lopinavir/ritonavir (LPV/r), antibiotics, glucocorticoid therapy, immunoglobulin, thymosin, and oxygen support than nonsevere patients. The prone position was intermittently used to improve oxygenation in six patients with severe hypoxemia, four of whom received oxygen via high-flow nasal cannula and the other two received oxygen via regular nasal cannulas. Consequently, oxygenation was significantly improved in five patients after being placed in the prone position. Only one of the six patients, whose hypoxemia did not improve rapidly, received subsequent noninvasive ventilation, invasive mechanical ventilation, extracorporeal membrane oxygenation, and pulmonary rehabilitation. Finally, this 41-year-old male patient recovered following antiviral, glucocorticoid, and antibiotic therapies.

DISCUSSION
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Owing to the high infectivity and high pathogenicity of SARS-CoV-2, the rising number of COVID-19 cases has caused global public health concerns. Here, we report the results of a comparative analysis of 49 nonsevere and 16 severe cases with pneumonia diagnosed and treated as COVID-19 in Liaoning Province. Nearly 12.3% of the patients did neither live in nor visit Hubei Province; they also had no exposure history of direct contact with confirmed COVID-19 cases. Thus, we speculate that in these COVID-19 cases, transmission was likely linked to asymptomatic COVID-19 patients[22,23] mainly through inhalation of respiratory droplets or contact with contaminated surfaces[24]. In contrast to our data, Guan et al[25] reported in their study of patients from 552 hospitals in China, the percentage reporting no direct contact with confirmed COVID-19 cases reached a higher rate, at nearly 25.9%. In another study of 94 COVID-19 patients in China, the proportion of presymptomatic transmission was reported to be approximately 44%[26]. These findings suggested that as potential sources of SARS-CoV-2 infection, the identification and management of asymptomatic cases or presymptomatic COVID-19 patients should be strengthened.
The median age of COVID-19 patients was previously reported to range from 49 to 57 years in Wuhan[16-19,27]. The mean age of patients in our study was slightly lower (45.5 years), but similar to recent data from Beijing (median age 47.5 years)[28] and another selected cohort of patients throughout China (median age 47 years)[25]. Despite people of any age being susceptible to SARS-CoV-2[29], older age has been associated with higher mortality[18,30] and more frequent severe COVID-19 cases than younger age[16,17], as observed in the present study. 
In agreement with recent findings[17,18], our data showed hypertension and diabetes as the most frequent underlying diseases in infected people. Nevertheless, our study failed to find a significantly larger proportion of underlying diseases in severe patients than in nonsevere patients, as reported in recent studies[16,17]. The main reason for this discrepancy may be the younger mean age and/or a smaller sample size in our study. The most common clinical symptoms of COVID-19 in the present study included fever, cough, fatigue, dyspnea, and pharyngalgia, consistent with other recent reports[16]. Interestingly, our results showed that 17 (34.7%) patients with nonsevere COVID-19 had no febrile response and the occurrence of fever and dyspnea was remarkably higher than that in severe patients (0%). This suggests that COVID-19 patients with stable vital signs, who lack fever or dyspnea, may be relatively mild cases, excluding those with impaired immune function.
Regarding radiological findings, in this study bilateral involvement (81.5%), peripheral distribution (100%), and GGO (100%) were the most common chest CT manifestations of COVID-19, and pleural effusions (4.6%) were rare. Notably, our results showed that critically ill patients had a higher incidence of GGO with consolidation (93.8%) than nonsevere patients (53.1%). Similarly, in other studies, it has been observed that as the illness progressed, GGO in chest CT images of COVID-19 patients increased, enlarged, and consolidated[31]. These findings may help clinicians recognize the time-course and severity of COVID-19.
As expected, compared to nonsevere COVID-19 patients, we observed notable increased levels of D-dimer, creatine kinase-MB, LDH, and blood urea nitrogen in severe patients, suggesting that coagulation derangements, myocardial injury, and decreased renal function were more common in severe COVID-19 cases[32]. Recent studies showed the association of lymphopenia with the severity and poor prognosis of COVID-19[18,33]. It has been demonstrated that SARS-CoV-2 infection leads to the functional exhaustion of cytotoxic lymphocytes and the breakdown of antiviral immunity in the early stage of infection[34]. We did not find significantly elevated serum procalcitonin levels in our patients, which may indicate that increased concentrations of other inflammatory markers, such as CRP and LDH, are due to a SARS-CoV-2 infection rather than a bacterial infection. CRP has been extensively used as a marker of inflammation in clinical practice. In the host innate immune response, CRP is involved in recognition of viral infection[35], activation of complement, and promoting the inflammatory response in severe influenza infection[36]. Previous studies found that high levels of CRP and LDH in COVID-19 patients were correlated with more severe COVID-19 illness[18,37]. In the present study, 43.1% of COVID-19 patients had lymphopenia, and severe patients with COVID-19 had significantly lower absolute lymphocyte counts and abnormally higher levels of CRP and LDH than nonsevere patients. These results are similar to previously reported data[16,17,38]. This suggests that the maladjusted immune response and excessive activation of the inflammatory response are more likely to occur in critically ill patients with COVID-19, and thus contribute to pulmonary tissue damage, functional impairment, and deterioration of severe COVID-19 patients.
Previous reports of COVID-19 cases found that the viral load from the respiratory tract declined after the first week of symptom onset[39,40]. The results of the present study show that the median viral shedding time for COVID-19 from throat swabs or sputum samples was 19.5 d, which was close to the finding of 20.0 d reported by Zhou et al[18], but longer than 12.0 d reported by Qian et al[41]. We found that the longest viral shedding time for COVID-19 persisted for 53 d, in contrast to 37 d and 34 d in other reports[18,41]. The 53-d viral shedding time was found in the nonsevere COVID-19 case of a 66-year-old man with a history of diabetes, hypertension, and intracerebral hemorrhage; he was treated with arbidol. However, the reason for the prolonged shedding time in this case remains unclear, and host factors may have contributed. Zhou et al[18] recently reported that SARS-CoV-2 ribonucleic acid from respiratory tract samples was present until death in non-survivors. Similarly, ours results showed that the median duration of viral shedding in the severe COVID-19 group was 4 d longer than that of the nonsevere group. Understanding the duration and pattern of viral shedding in individuals infected with SARS-CoV-2 could help reduce exposure to and transmission of SARS-CoV-2 and improve infection control.
To date, no antiviral drug has been fully proven effective for COVID-19, and some potential vaccine candidates against COVID-19 have already reached phase 3 clinical trials[42]. Encouragingly, several COVID-19 vaccines, including Pfizer-BioNTech COVID-19 vaccine and Sinopharm vaccine, have been approved for conditional or emergency use in some countries, and these are expected to prevent SARS-CoV-2 infection and reduce the severity of the illness.
A recent in vitro study demonstrated that remdesivir and chloroquine were highly effective against SARS-CoV-2 infection[43]. Grein et al[44] observed clinical improvement in 68% of 53 COVID-19 patients treated with compassionate-use remdesivir. In addition, remdesivir was demonstrated to significantly shorten the time to recovery compared to a placebo[45,46]. Despite the proven efficacy, in a trial with 1062 hospitalized patients with COVID-19[45], grade 3 or 4 adverse events with remdesivir therapy were reported in 51.3% of patients in the remdesivir group, while serious adverse events observed in 24.6% of patients. The WHO suggests against remdesivir except treating patients hospitalised with COVID-19 regardless of disease severity[47]. A retrospective cohort study reported that arbidol combined with LPV/r delayed the progression of lung injury and reduced viral load in COVID-19 patients[48], whereas a recent randomized controlled clinical trial in severe COVID-19 cases did not show any obvious benefit of LPV/r in clinical improvement, mortality, or throat viral ribonucleic acid detectability[49]. In the present study, according to Chinese clinical guidance for COVID-19 pneumonia diagnosis and treatment[21], antiviral drugs were empirically used in most patients, especially LPV/r in severe patients. As mentioned above, the patients in the present study did not show significantly high procalcitonin levels; thus, antibiotics were considered as compassionate use in 55.4% of the patients, including the application of linezolid and caspofungin in severe patients.
The evidence for corticosteroid therapy for COVID-19 is controversial and inconclusive, and systemic corticosteroids are recommended for the treatment of severe and critical COVID-19 patients according to the WHO living guidance[47]. Thus, corticosteroids were prescribed depending on disease severity and clinical experience in this study. Of 16 severe COVID-19 patients in the present study, 81.3% received LPV/r, 62.5% received corticosteroids, 50% received arbidol, and 43.8% received thymosin. These drugs may have been helpful in clinical improvement of these COVID-19 patients. In our study, in addition to medication, a 41-year-old male patient with severe COVID-19 received mechanical ventilation and extracorporeal membrane oxygenation in the early phase of acute respiratory distress syndrome, and he subsequently underwent an early pulmonary rehabilitation program after weaning, including prone position, respiratory training, physical exercises, psychological intervention, and sleep promotion. Early identification and mechanical ventilation of hypoxemia, prone position ventilation, and early pulmonary rehabilitation may contribute to improved oxygenation and survival among COVID-19 patients with acute respiratory distress syndrome[20,50].
Our study has several limitations. First, this observational study was subject to the limitations of a retrospective cohort design. Second, this study was limited by a relatively small sample size. Third, the estimated duration of viral shedding was limited by the frequency of respiratory specimen collection. Furthermore, the present study lacks information on COVID-19 patients who did not recover and survive.

CONCLUSION
In summary, our study findings and therapeutic regimens may provide useful information for the identification and treatment of severe cases, and inform quarantine practices for COVID-19 patients. 

ARTICLE HIGHLIGHTS
Research background
Coronavirus disease 2019 (COVID-19) has spread rapidly to multiple countries, and the illness severity, the atypical clinical presentation, and lack of specific anti-viral treatment have posed a challenge for the diagnosis and treatment of COVID-19.

Research motivation
Understanding the epidemiological and clinical characteristics of COVID-19 cases in different geographical areas are essential to improve the prognosis of COVID-19 patients.

Research objectives
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]This study aimed to investigate the epidemiological and clinical characteristics and main therapeutic strategy for confirmed COVID-19 patients hospitalized in Liaoning Province, China.

Research methods
A total of 65 adult patients with confirmed COVID-19 were enrolled in this retrospective study from January 20 to February 29, 2020 in Liaoning Province, China. Based on the severity of COVID-19, the patients were divided into nonsevere and severe groups. 

Research results
Compared with nonsevere patients (75.4%), severe patients (24.6%) had significantly lower lymphocyte counts, elevated levels of lactate dehydrogenase and C-reactive protein, and a longer median duration of viral shedding. The overall median viral shedding time was 19.5 d, and the longest was 53 d. Severe patients were more frequently treated with lopinavir/ritonavir, antibiotics, glucocorticoid therapy, immunoglobulin, thymosin, and oxygen support. 

Research conclusions
Our findings may facilitate the identification of severe cases and inform clinical treatment and quarantine decisions regarding COVID-19 patients.

Research perspectives
The identification of severe cases with COVID-19 may help prevent poor outcomes, while the estimated duration of viral shedding may help inform quarantine decisions and prevent acute respiratory syndrome coronavirus 2 spread.
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Table 1 Demographics and clinical characteristics of hospitalized patients with coronavirus disease 2019, n (%)
	Characteristic
	Total (n = 65)
	Nonsevere (n = 49)
	Severe (n = 16)
	P value

	Age, yr
	45.5 ± 14.4
	43.6 ± 14.2
	51.2 ± 14.1
	0.067

	Male sex
	37 (56.9)
	26 (53.1)
	11 (68.8)
	0.271

	Current and former smokers
	7 (10.8)
	3 (6.1)
	4 (25)
	0.099

	Comorbidities
	29 (44.6)
	20 (40.8)
	9 (56.3)
	0.281

	Diabetes mellitus
	9 (13.8)
	8 (16.3)
	1 (6.3)
	0.551

	Hypertension
	10 (15.4)
	9 (18.4)
	1 (6.3)
	0.443

	Cardiovascular disease
	4 (6.2)
	3 (6.1)
	1 (6.3)
	1

	Cerebrovascular disease
	1 (1.5)
	1 (2)
	0 (0)
	1

	Chronic bronchitis
	2 (3.1)
	1 (2)
	1 (6.3)
	0.435

	Chronic liver disease
	4 (6.2)
	4 (8.2)
	0 (0)
	0.565

	Signs and symptoms
	
	
	
	

	Fever
	46 (70.8)
	30 (61.2)
	16 (100)
	0.008

	Highest temperature, °C
	37.9 ± 0.9
	37.7 ± 0.9
	38.5 ± 0.6
	< 0.001

	< 37.3
	17 (26.2)
	17 (34.7)
	0
	NA

	37.3-38.5
	30 (46.2)
	21 (42.9)
	9 (56.3)
	NA

	> 38.5
	18 9 (7.7%)
	11 (22.4)
	7 (43.8)
	NA

	Dry cough
	39 (60)
	27 (55.1)
	12 (75)
	0.158

	Expectoration
	19 (29.2)
	14 (28.6)
	5 (31.3)
	1

	Dyspnea
	11 (17.2)
	5 (10.2)
	6 (40)
	0.022

	Fatigue
	16 (24.6)
	12 (24.5)
	4 (25)
	1

	Myalgia
	4 (6.2)
	2 (4.1)
	2 (12.5)
	0.252

	Pharyngalgia
	8 (12.3)
	6 (12.2)
	2 (12.5)
	1

	Stuffy and runny nose
	3 (4.6)
	1 (2)
	2 (12.5)
	0.147

	Hemoptysis
	2 (3.1)
	1 (2)
	1 (6.3)
	0.435

	Chest pain
	2 (3.1)
	1 (2)
	1 (6.3)
	0.435

	Headache
	3 (4.6)
	2 (4.1)
	1 (6.3)
	1

	Nausea
	3 (4.6)
	2 (4.1)
	1 (6.3)
	1

	Vomiting
	2 (3.1)
	2 (4.1)
	0 (0)
	1

	Diarrhea
	3 (4.6)
	2 (4.1)
	1 (6.3)
	1

	Days from illness onset to first hospital admission
	4.7 ± 3.5
	4.4 ± 3.4
	5.6 ± 3.9
	0.218

	Heart rate, bpm1 
	82.6 ± 9
	82.8 ± 9
	82.1 ± 9.2
	0.81

	Respiratory rate, bpm2
	19 (18-20)
	18 (18-20)
	20 (18.3-20)
	0.084

	Mean arterial pressure, mm Hg 
	98.2 ± 12
	98 ± 12.9
	98.8 ± 9.1
	0.819


1Beats per minute.
2Breaths per minute. NA: Not applicable.

Table 2 Radiological and laboratory findings of hospitalized patients with coronavirus disease 2019
	
	Normal range
	Total (n = 65)
	Nonsevere (n = 49)
	Severe (n = 16)
	P value

	Chest CT findings, n (%)
	
	
	
	
	

	Bilateral distribution
	NA
	53 (81.5)
	37 (75.5)
	16 (100)
	0.069

	Pure ground-glass opacity
	NA
	24 (36.9)
	23 (46.9)
	1 (6.3)
	0.003

	Ground-glass opacity and Consolidation
	NA
	41 (63.1)
	26 (53.1)
	15 (93.8)
	0.003

	Peripheral distribution
	NA
	65 (100)
	49 (100)
	16 (100)
	NA

	Peripheral and central distribution
	NA
	26 (40)
	17 (34.7)
	9 (56.3)
	0.126

	Laboratory findings
	
	
	
	
	

	White blood cell count, × 109/L
	3.5-9.5
	5 (3.47-6.75)
	5 (3.47-6.8)
	5.01 (3.59-5.51)
	0.976

	Neutrophil count, × 109/L
	1.8-6.3
	3.71 ± 2.58
	3.26 ± 1.59
	5.1 ± 4.2
	0.104

	Lymphocyte count, × 109/L
	1.1-3.2
	1.15 (0.83-1.78)
	1.3 (0.9-1.95)
	0.82 (0.44-1.08)
	< 0.001

	< 1.0, n (%)
	NA
	26 (40)
	15 (30.6)
	11 (68.8)
	0.007

	Monocyte count, × 109/L
	0.1-0.6
	0.41 (0.3-0.41)
	0.4 (0.35-0.47)
	0.4 (0.3-0.4)
	0.253

	Platelet count, × 109/L
	125-350
	200 ± 72
	204 ± 79
	188 ± 47
	0.445

	Prothrombin time, s
	11-14 
	11.58 (10.5-12)
	11.5 (10.5-11.6)
	11.5 (10.4-12.2)
	0.788

	D-dimer, mg/L
	0-0.55
	0.27 (0.18-0.44)
	0.27 (0.16-0.27)
	0.51 (0.27-0.81)
	< 0.001

	Albumin, g/L
	35-50
	35.6 ± 5.5
	36.2 ± 5.2
	33.6 ± 6.1
	0.099

	Alanine aminotransferase, U/L
	0-40
	29 (19.5-48.5)
	29 (17-40)
	41.5 (21.8-69.3)
	0.068

	Aspartate aminotransferase, U/L
	0-40
	25 (20-31)
	25 (17-29)
	27.5 (22.3-43.5)
	0.105

	Total bilirubin, mmol/L
	3-22
	18.5 ± 6.6
	17.7 ± 6.1
	21.1 ± 7.7
	0.08

	Creatinine, μmol/L
	58-110
	56.8 ± 13.8
	56.6 ± 14.4
	57.4 ± 12.2
	0.843

	Blood urea nitrogen, mmol/L
	2.5-6.1
	3.7 ± 1.1
	3.6 ± 0.9
	4.2 ± 1.3
	0.046

	Creatine kinase, U/L
	55-170
	50 (35-79)
	50 (32.5-62.5)
	74 (48.3-130)
	0.03

	Creatine kinase-MB, U/L
	0-16
	2 (1-6.5)
	2 (1-4)
	5.5 (2-12.1)
	0.015

	Lactate dehydrogenase, U/L
	313-618
	461 (407-614)
	450 (386-479)
	707 (592-980)
	< 0.001

	> 618, n (%)
	NA
	16 (24.6)
	4 (8.2)
	12 (75)
	< 0.001

	Potassium, mmol/L
	3.5-5.1
	4.1 ± 0.5
	4.3 ± 0.5
	3.8 ± 0.5
	0.001

	Sodium, mmol/L
	137-145
	134 ± 3.5
	135 ± 3.1
	132 ± 3.8
	0.002

	C-reactive protein, mg/L
	0-8
	6.2 (2.9-28.7)
	6.1 (1.5-7.2)
	52 (12.7-100.8)
	< 0.001

	> 8, n (%)
	NA
	21 (32.3)
	9 (18.4)
	12 (75)
	< 0.001

	Procalcitonin, ng/mL
	0-0.25
	0.04 (0.04-0.05)
	0.04 (0.04-0.05)
	0.043 (0.04-0.08)
	0.084

	Duration of viral shedding after COVID-19 onset
	NA
	19.5 (17-24)
	19.5 (16-21)
	23.5 (19.6-30.3)
	0.001


CT: Computed tomography; COVID-19: Coronavirus disease 2019; NA: Not applicable.

Table 3 Severity of Illness Scores of hospitalized patients with coronavirus disease 2019
	
	Total (n = 65)
	Nonsevere (n = 49)
	Severe (n = 16)
	P value

	APACHE II
	4.8 ± 3.6
	3.9 ± 2.9
	7.4 ± 4.4
	0.009

	SOFA
	1 (0-2)
	0 (0-1)
	3 (2-4)
	< 0.001

	PSI
	49.5 ± 21.7
	43.2 ± 18.5
	68.7 ± 19.7
	< 0.001
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	5 (5-8)
	5 (4.5-7)
	9 (5-11)
	< 0.001


APACHEII: Acute physiology and chronic health evaluation II; SOFA: Sequential organ failure assessment; PSI: Peumonia severity index.

Table 4 Treatments and outcomes of hospitalized patients with coronavirus disease 2019, n (%)
	
	Total (n = 65)
	Nonsevere (n = 49)
	Severe (n = 16)
	P value

	Antiviral therapy
	
	
	
	

	Oseltamivir
	12 (18.5)
	8 (16.3)
	4 (25)
	0.685

	Arbidol
	40 (61.5)
	32 (65.3)
	8 (50)
	0.275

	Ribavirin
	3 (4.6)
	3 (6.1)
	0
	0.569

	Lopinavir/Ritonavir
	35 (53.8)
	22 (44.9)
	13 (81.3)
	0.011

	Interferon
	21 (32.3)
	16 (32.7)
	5 (31.3)
	0.917

	Chloroquine
	1 (1.5)
	0
	1 (6.3)
	0.246

	Antibiotic therapy
	36 (55.4)
	21 (42.9)
	15 (93.8)
	< 0.001

	Antifungal therapy
	1 (1.5)
	0
	1 (6.3)
	0.246

	Glucocorticoid therapy
	12 (18.5)
	2 (4.1)
	10 (62.5)
	< 0.001

	Immunoglobulin
	3 (4.6)
	0
	3 (18.8)
	0.013

	Thymosin
	11 (16.9)
	4 (8.2)
	7 (43.8)
	0.004

	Traditional Chinese medicine
	51 (78.5)
	38 (77.6)
	13 (81.3)
	1

	Oxygen support
	20 (30.8)
	4 (8.2)
	16 (100)
	< 0.001

	Nasal cannulas
	20 (30.8)
	4 (8.2)
	16 (100)
	< 0.001

	HFNC
	6 (9.2)
	0
	6 (37.5)
	< 0.001

	NIV
	1 (1.5)
	0
	1 (6.3)
	0.246

	IMV
	1 (1.5)
	0
	1 (6.3)
	0.246

	ECMO
	1 (1.5)
	0
	1 (6.3)
	0.246

	Prone position 
	6 (9.2)
	0
	6 (37.5)
	< 0.001


COVID-19: Coronavirus disease 2019; HFNC: High-flow nasal cannula; NIV: Noninvasive ventilation; IMV: Invasive mechanical ventilation; ECMO: Extracorporeal membrane oxygenation.


[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]



© 2021 Baishideng Publishing Group Inc. All rights reserved.
[bookmark: _GoBack]
image3.png




image1.tiff
Percentage

1.04
T
0.54
0.0 T T
&
& <

=] Percentage of patient A
[ Percentage of patient B
BE3 Percentage of patient C
[ Percentage of patient D




image2.png
9

JSaishideng®




