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Abstract
BACKGROUND
Based on the results of some large randomized controlled trials (RCTs) confirmed the efficacy of corticosteroids in coronavirus disease 2019 (COVID-19), corticosteroids have been included in World Health Organization guidelines, but remain controversial.

AIM
To investigate the efﬁcacy and safety of low-to-moderate dose (30 to 40 mg/d) short-term methylprednisolone for COVID-19 patients.

METHODS
The clinical data of 70 patients diagnosed with COVID-19 who received antiviral therapy with Arbidol for 7-10 d before admission but had no obvious absorption on chest computed tomography (CT) imaging were retrospectively analyzed. Arbidol (as the control group) and methylprednisolone (as the corticosteroid group) were given respectively after admission. After treatment, chest CT was reexamined to evaluate the absorption of pulmonary lesions. Additionally, we evaluated and compared the lymphocyte count, erythrocyte sedimentation rate (ESR), interleukin-6(IL-6), serum ferritin, lactate dehydrogenase (LDH), creatine kinase-MB (CK-MB), hypersensitive C-reactive protein (hs-CRP) and D-dimer levels, and also analyzed the incidence of toxic and side effects.

RESULTS
All patients in the corticosteroid group had varying degrees of CT absorption, which was significantly better than that in the control group (CT obvious absorption rate: 89.47% vs 12.5%, P < 0.05). The average daily dose and course of methylprednisolone in the patients with significant improvement on chest CT was (38.55 ± 13.17) mg and (6.44 ± 1.86) d respectively. During the treatment, the lymphocyte count, ESR, IL-6, serum ferritin, LDH, CK-MB, hs-CRP and D-dimer levels all improved gradually, indicating that both Arbidol and methylprednisolone therapy were contributed to improving the condition of COVID-19 patients. The corticosteroid regimen did not prolong the clearance time of SARS-CoV-2. There were no severe adverse reactions such as gastrointestinal bleeding, secondary severe infection, hypertension, diabetic ketoacidosis, mental disorders or electrolyte disorders during the whole corticosteroid treatment process.

CONCLUSION
Low-to-moderate dose short-term methylprednisolone can accelerate the chest CT imaging absorption of COVID-19 so as to improve symptoms and alleviate the condition in a short term, reduce the hospital stay, meanwhile avoid severe COVID-19 phases. The protocol has been proven to be effective and safe in clinical use.
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Core Tip: This study aimed to explore the efficacy and safety of methylprednisolone for treating coronavirus disease 2019 (COVID-19). Low-to-moderate dose short-term methylprednisolone could accelerate the chest computed tomography imaging absorption of COVID-19 and prevent it from deteriorating into critical type, shorten hospital stay and save medical resources.

INTRODUCTION
As an emerging severe infectious respiratory disease, coronavirus disease 2019 (COVID-19) has caused a pandemic outbreak with a high infection rate, high mortality and general population susceptibility, which makes this disease a major threat to international health and economy[1]. In the absence of specific treatment methods and widespread mass vaccination, it is urgent to find clinically effective drugs to reduce mortality and shorter hospitalization stay. The therapeutic effect of corticosteroids in severe acute respiratory syndrome (SARS) has been confirmed before[2,3], but the use of corticosteroids in COVID-19 remains controversial due to the absence of evidence from randomized controlled trials(RCTs)[4]. Clinically, we observed that some patients who received low-to-moderate dose short-term corticosteroids had better pulmonary imaging absorption. A retrospective analysis of clinical data was conducted to explore the optimal time, dosage, and course of corticosteroids in the treatment of COVID-19, expecting to evaluate the efficacy and safety profiles of corticosteroid therapy.

MATERIALS AND METHODS
Subjects
A total of 70 hospitalized patients who were admitted to Wuhan Union Hospital, Renmin Hospital of Wuhan University Hubei General Hospital and Wuhan Jinyintan Hospital from January 27, 2020, to March 30, 2020 were included in this study. The inclusion criteria were as follows: ① the patients had confirmed COVID-19 and typical radiological characteristics; and ② the patients were treated with Arbidol Hydrochloride Tablets (hereinafter, Arbidol) for 7-10 d before admission, and no obvious absorption was found on reexamination of chest computed tomography (CT) scan. The exclusion criteria were as follows: ① previous rheumatic immune system related diseases and long-term use of corticosteroids; ② use of corticosteroids within 2 mo before admission; ③ serious cardiovascular and cerebrovascular diseases, refractory hypertension, epilepsy or delirium, glaucoma; ④ active gastrointestinal bleeding in the recent 3 mo; ⑤ combination with bacterial infection; ⑥ mild and critical types or ⑦ patients received antiviral therapy other than Arbidol before admission. We collected the clinical data of patients, including sex, age, underlying diseases, clinical symptoms, epidemiological history, radiological characteristics, laboratory tests, etc. The diagnostic criteria and clinical classification referred to the Diagnosis and Treatment Protocol for COVID-19 (Trial version 7th)[5]. The study was retrospectively analyzed and approved by the Medical Ethics Committee of Fujian Medical University Union Hospital (ethics approval No. 2020KJTXGF001) and conformed to the principles of the Declaration of Helsinki.

Therapy and groups
All patients were received routine oxygen therapy and nutritional support. Some of them continued to be treated with Arbidol (200 mg tid) as the control group, and some were treated with methylprednisolone (orally or intravenously) as the corticosteroid group. Chest CT was reexamined to evaluate the absorption of pulmonary lesions after 7-10 d therapy. Two senior radiologists evaluated the chest radiological characteristics independently and contributed to confirming the degree of absorption, which was classified as four situations: no absorption, slightly absorption, obvious absorption and progression.

Efficacy evaluation
Routine blood tests, liver and kidney function tests, hypersensitive C-reactive protein (hs-CRP) levels, erythrocyte sedimentation rate (ESR), interleukin-6 (IL-6), serum ferritin (SF), lactate dehydrogenase (LDH), creatine kinase-MB (CK-MB), and D-dimer levels were evaluated before and after treatment. Throat swab samples were collected for detecting SARS-CoV-2 RNA by real-time reverse transcription polymerase chain reaction (RT-PCR). During the treatment, the patient's temperature, respiration, pulse rate, blood pressure, blood glucose and oxygen saturation were closely monitored. The discharge criteria were as follows: body temperature that returned to normal for more than 3 d; respiratory symptoms that improved significantly; chest CT that showed significant improvement of acute exudative lesions; and two consecutive negative nucleic acid tests of respiratory tract specimens (sampling interval of at least 24 h). 


Statistical analysis
Statistical analysis was performed using SPSS software (version 17.0). Enumeration data are represented by the number of cases and percentages. In addition, the differences in the variables between the corticosteroid group and control group were evaluated using the chi-square test or Fisher’s exact test for categorical variables. Ridit analysis was used for ranked data. Normally distributed measurement data are represented as the mean ± SD, and comparisons between groups were performed by the T-test or two-factor repeated measurement analysis of variance. Nonnormally distributed data are represented by the median and mean rank, and comparisons between groups were performed by the rank-sum test. The index differences before initial medication, post initial medication and post-subsequent medication between the corticosteroid group and control group were compared by repeated-measures analysis. Spearman's correlation coefficient was used to determine the association between blood glucose variation and diabetes. P<0.05 was considered to indicate a statistically significant difference.

RESULTS
General Characteristics of the Patients
All 70 patients were local cases in Wuhan. The general characteristics of the patients are shown in Tables 1 and 2. There were 32 patients in the control group aged from 33 to 85 years old among whom 14 patients had underlying diseases (8 cases with of hypertension, 4 cases of type 2 diabetes, 2 cases of chronic obstructive pulmonary disease, 1 case of hyperlipidemia, 2 cases of gallstone, 1 case of kidney stone, 1 case of Parkinson's disease, 1 case of rheumatoid arthritis and 1 case of systemic lupus erythematosus). There were 38 patients in the corticosteroid group aged from 27-91 years old among whom 15 patients had underlying diseases (8 cases of hypertension, 7 cases of type 2 diabetes, 1 case of rheumatoid arthritis, and 1 case of postoperative cervical cancer). There was no significant difference between the two groups in the gender distribution, classification, clinical symptoms or baseline data of underlying diseases (P > 0.05) (Tables 1-2). There was no significant difference between the two groups in the time of medication (P > 0.05) (Table 2). Since the time of admission did not conform to the normal distribution, the rank-sum test obtained Z = -0.132 and P = 0.898, suggesting that the days from the onset of illness to admission between the two groups was not statistically significant.

Use of methylprednisolone
The total days of methylprednisolone use in the corticosteroid group were 2-12 d, with the initial dose ranging from 24 to 80 mg. The patients in corticosteroid group were divided into the non-obvious absorption group (including no absorption, slightly absorption and progression) and obvious absorption group according to whether chest CT was obviously absorbed after medication. There was no significant difference in the course of corticosteroid therapy, total or daily corticosteroid dosage between the two groups (P > 0.05) (Table 3).

Therapeutic effect evaluation
During the treatment, the viral nucleic acid condition of the throat swab was dynamically monitored. If two consecutive nucleic acid tests of throat swab specimens (sampling interval of at least 24 h) were negative, the time of the first test turned negative was taken as the negative nucleic acid conversion time, and the time interval from the onset date to the negative nucleic acid conversion time was taken as the nucleic acid clearance time. The negative conversion rates of SARS-CoV-2 nucleic acid were 65.62% in the control group and 73.68% in the corticosteroid group before medication. The negative conversion rates of SARS-CoV-2 nucleic acid in the control group and the corticosteroid group were 93.75% and 97.37% after medication, respectively. There was no significant difference between the two groups in the negative conversion rate (P > 0.05) (Table 4) and total clearance time of SARS-CoV-2 nucleic acid (P > 0.05) (Table 5). After medication, all the patients in the corticosteroid group had varying degrees of CT absorption, with an obvious CT absorption rate of 89.47%. In contrast, 40.63% patients in the control group showed no absorption in chest CT and the CT obvious absorption rate was only 12.5%. The CT absorption degree of the corticosteroid group was significantly better than that of the control group, with a statistically significant difference (P < 0.05) (Table 4). None of them developed into critical type.

All the 70 patients completed the detection of peripheral blood indicators before and after medication. The results were as follows (Tables 6-9): ① There was no significant difference in the lymphocyte count, ESR, SF, hs-CRP and IL-6 Level between the two groups. However, for the patients in the same group, the values of the above indexes varied at different time points with statistical significance (lymphocyte count: before the medication < after the medication; ESR, SF, hs-CRP and IL-6 Level: before the medication > after the medication). However, the interaction effects between the groups and time points did not exhibit significant differences. In other words, there was no significant difference in the gradient of each index. ② The LDH, CK-MB and D-dimer values of the two groups were significantly different (the corticosteroid group>the control group). Moreover, for the patients in the same group, the values of the above indexes varied at different time points with statistical significance (LDH, CK-MB and D-dimer levels: before the medication > after the medication). However, the interaction effects between the groups and time points also exhibited no significant differences.

Observation of adverse reactions to corticosteroid therapy
We observed no severe adverse reactions such as gastrointestinal bleeding, secondary severe infection, hypertension, diabetic ketoacidosis, mental disorders or electrolyte disorders during the whole corticosteroid treatment process (Table 10). There were 11 cases (28.95%) of hyperglycemia in the corticosteroid group, among which only 2 patients needed short-acting insulin hypodermic injections to control blood glucose, while no elevated blood glucose was observed among patients in the control group. The Chi-square test was used to compare the incidence of elevated blood glucose between the two groups (c2 = 10.990, 28.95% vs 0%, P = 0.001). Spearman rank correlation analysis showed no significant correlation between elevated blood glucose and the existence of underlying diabetic diseases (r = 0.052, P = 0.668).

DISCUSSION
COVID-19 is an emerging respiratory infectious disease caused by the novel SARS-CoV-2 that has declared a pandemic outbreaks. SARS-CoV-2 including new variants is characterized by strong infectivity, diverse transmission routes, and non-specific clinical manifestations, and people are generally susceptible. Currently, the treatment for COVID-19 is still mainly focused on antivirals, nutritional support, respiratory support, expectorants, antiasthmatics and immune enhancement. Unfortunately, there is no specific drug to treat COVID-19[1,4-5]. Therefore, searching for effective treatment for COVID-19 has attracted considerable attention worldwide.

Corticosteroids offer advantages over conventional therapy for alleviating clinical symptoms, reducing mortality and improving prognosis by inhibiting excessive inflammatory responses and cytokine release and reducing systemic toxic symptoms and pulmonary exudation[6]. Clinical trials of dexamethasone have shown that it decrease 28-d mortality in patients with COVID-19 receiving respiratory support, but has no benefit in patients not require oxygen even may be harmful[7]. A randomized clinical trial concluded that use of intravenous dexamethasone increased the number of ventilator free days over a 28-d in patients with COVID-19 and moderate or severe acute respiratory distress syndrome (ARDS)[8]. Wu et al[9] reported that in patients with ARDS due to COVID-19, a standard dose of methylprednisolone significantly reduced the risk of death by 62%.

However, corticosteroids are a "double-edged sword". On the one hand, these drugs can help reduce excessive inflammatory responses; on the other hand, they may suppress immune function and delay the clearance of SARS-CoV-2 RNA[5,10]. Whether patients with COVID-19 benefit from adjunctive corticosteroids still a debated issue. It has been reported that corticosteroids did not reduce mortality in patients with severe COVID-19 in intensive care units (ICUs)[11]. Liu et al[12] carried out their study among 137 participants with 2019-nCOV infection found no significant benefits from systemic corticosteroid therapy. Evidence even showed that mortality benefit in severely ill COVID-19 patients treated with corticosteroids from a meta-analysis of 21,350 COVID-19 patients[13]. In view of this, to make good use of the "double-edged sword" of corticosteroids to maximize the therapeutic effect while minimizing adverse effects, the timing, dosage and treatment course are of vital importance and should be carefully considered by clinicians. Few studies focused on the effects of corticosteroids on pulmonary imaging absorption in patients with COVID-19, so this study highlights this issue.

Arbidol is a non-nucleoside broad-spectrum antiviral drug that has been proven to be effective against coronavirus in vitro[14,15]. A retrospective study of 69 COVID-19 patients revealed that Arbidol treatment improved the discharge rate (33% in the -treated group vs 19% in the -untreated group) and decreased the mortality rate[16]. Arbidol treatment has been recommended as antiviral therapy according to the 7th trial version of Diagnosis and Treatment Protocol for COVID-19 released by the China’s National Health Commission: for adults, a dose of 200 mg tid for no more than 10 d is recommended[5]. 

In this study, a total of 70 patients with no obvious absorption on chest CT after 7-10 d of Arbidol antiviral therapy were included in strict accordance with the recommended treatment regimen. Arbidol (as the control group) and methylprednisolone (as the corticosteroid group) were given respectively after admission. There was no difference between the two groups in the time of medication (P > 0.05). All patients in the corticosteroid group had varying degrees of CT absorption, and the CT absorption degree in the corticosteroid group was significantly better than that in the control group (CT obvious absorption rate: 89.47% vs 12.5%, P < 0.05). In the corticosteroid group, there was no significant difference in the course of treatment, total dosage and daily corticosteroid dosage between the patients with obvious CT absorption and those without obvious CT absorption (P > 0.05), indicating that there was no difference in the corticosteroid dosage and medication time between 34 patients with obvious CT absorption and 4 patients with slight absorption.

The average daily methylprednisolone dose of the 34 patients with significant improvement in chest CT was (38.55 ± 13.17) mg, and the average course of methylprednisolone use was (6.44 ± 1.86) d; thus, this could be regarded as a low-to-moderate dose short-term regimen. There was no significant difference in the negative conversion rate and total clearance time of SARS-CoV-2 nucleic acid between the corticosteroid group and the control group (P > 0.05), indicating that the corticosteroid regimen did not affect the clearance time of the virus.

Lymphopenia and elevated levels of LDH, hs-CRP, D-dimer, IL-6, CK-MB, ESR and SF can be regarded as risk factors for progression or predictors of disease severity of COVID-19[9,16-23]. During the treatment, lymphocytes gradually increased and the ESR, SF, LDH, CK-MB, hs-CRP, IL-6 and D-dimer levels gradually decreased. It was suggested that both Arbidol and corticosteroids therapy can improve COVID-19 patients' condition.

In the whole treatment process of this study, we did not observe serious adverse reactions such as gastrointestinal bleeding, secondary severe infections, hypertension, diabetic ketoacidosis, mental disorders and electrolyte disorders. There were 11 cases (28.95%) of hyperglycemia in the corticosteroid group, which was statistically significant compared with the control group (0%) (P = 0.001). Spearman rank correlation analysis suggested that there was no correlation between elevated blood glucose and the existence of underlying diabetic diseases, indicating that the increase in blood glucose was caused by corticosteroids. However, only 18.18% (2/11) of patients with hyperglycemia needed short-acting insulin to control blood glucose. Thus, the above corticosteroid regimen was safe. During the treatment of COVID-19 with corticosteroids, we should monitor the patients' blood glucose more closely to avoid the occurrence of life-threatening situations such as hyperosmotic hyperglycemia coma and ketoacidosis.

CONCLUSION
Our study showed that the chest CT absorption in the corticosteroid group was significantly better than that in the control group. Low-to-moderate dose short-term methylprednisolone treatment can promote pulmonary radiological absorption and improve the indexes of lymphocyte count, ESR, SF, LDH, CK-MB, hs-CRP, IL-6 and D-dimer levels. The corticosteroid regimen was not associated with any serious adverse reactions and did not delay the clearance time of SARS-COV-2. COVID-19 has caused a lot of morbidity and mortality worldwide, occupying more medical resources. Low-to-moderate dose short-term methylprednisolone can rapidly improve symptoms, oxygenation and pulmonary function, alleviate the patients’ condition in a short term, reduce the hospital stay, avoid severe COVID-19 phases and save medical resources ultimately. Therefore, we suggest that confirmed COVID-19 patients with the common and severe types with no obvious improvement on chest CT after initial antiviral treatment with Arbidol can be treated with a low-to-moderate dose (30 to 40 mg/d) and short-term treatment (5-7 d) of methylprednisolone. A personalized regimen should be developed based on the underlying disease and infectious severity of the patient to fully demonstrate the advantages of corticosteroids in clinical use and to avoid adverse effects. Furthermore, RCTs need to be designed to further confirm the therapeutic effect of corticosteroids in the future.




ARTICLE HIGHLIGHTS
Research background
Coronavirus disease 2019 (COVID-19) has caused a pandemic outbreak with a high infection rate, high morbidity and mortality, occupying more public medical resources. Therefore, it is urgent to find effective treatment for COVID-19.

Research motivation
The use of corticosteroids in COVID-19 has been included in World Health Organization guidelines, but still remains controversial.

Research objectives
Examine the efﬁcacy and safety of low-to-moderate dose short-term methylprednisolone on COVID-19 patients.

Research methods
Seventy COVID-19 patients received antiviral therapy with Arbidol for 7-10 d before admission but had no obvious absorption on chest computed tomography (CT) imaging were retrospectively analyzed. Arbidol (as the control group) and methylprednisolone (as the corticosteroid group) were given respectively after admission. After treatment, chest CT was reexamined to evaluate the absorption of pulmonary lesions.

Research results
The degree of CT absorption in the corticosteroid group was significantly better than that of control group (P < 0.05). The average daily dose and course of methylprednisolone in the patients with significant improvement on chest CT was (38.55 ± 13.17) mg and (6.44 ± 1.86) d respectively.

Research conclusions
Low-to-moderate dose short-term methylprednisolone can accelerate the chest CT imaging absorption of COVID-19.

Research perspectives
The protocol has been proven to be effective and safe in clinical use, it can improve the condition, reduce the hospital stay, avoid severe phases and save medical resources.
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Figure Legends
Table 1 Patient Demographic Characteristics
	Indicator
	Control group (n = 32)
	Glucocorticoid group (n = 38)
	summation
	χ2 or Hc value
	P value

	Gender
	F
	15
	15
	30
	0.389
	0.533

	
	M
	17
	23
	40
	
	

	Underlying diseases
	N
	18
	23
	41
	0.131
	0.717

	
	Y
	14
	15
	29
	
	

	Hypertension
	N
	24
	30
	54
	0.154
	0.695

	
	Y
	8
	8
	16
	
	

	Type 2 diabetes
	N
	28
	31
	59
	0.460
	0.498

	
	Y
	4
	7
	11
	
	

	Classification
	Common type
	20
	22
	42
	0.154
	0.695

	
	Severe type
	12
	16
	28
	
	

	Fever
	N
	8
	4
	12
	2.562
	0.109

	
	Y
	24
	34
	58
	
	

	Cough
	N
	11
	13
	24
	0
	0.988

	
	Y
	21
	25
	46
	
	

	Polypnea
	N
	28
	26
	54
	3.586
	0.058

	
	Y
	4
	12
	16
	
	

	Fatigue
	N
	22
	30
	52
	0.946
	0.331

	
	Y
	10
	8
	18
	
	

	Muscle soreness
	N
	25
	36
	61
	2.924
	0.087

	
	Y
	7
	2
	9
	
	

	Poor appetite
	N
	30
	34
	64
	0.043
	0.835

	
	Y
	2
	4
	6
	
	

	Chest distress
	N
	29
	38
	67
	1.787
	0.181

	
	Y
	3
	0
	3
	
	

	Chest pain
	N
	31
	37
	68
	
	1

	
	Y
	1
	1
	2
	
	

	Diarrhea
	N
	31
	37
	68
	
	1

	
	Y
	1
	1
	2
	
	

	Throatpain
	N
	31
	38
	69
	
	0.457

	
	Y
	1
	0
	1
	
	


F: Female; M: Male.

Table 2 Comparison of age, the time of medication in the two groups (mean ± SD)
	Indicator
	Control group
	Corticosteroid group
	t value
	P value

	Age (yr)
	62.84 ± 13.97
	59.05 ± 13.95
	1.132
	0.262

	The time of medication (d)
	7.66 ± 2.29
	6.82 ± 1.84
	1.668
	0.101


 

Table 3 The relationship between duration, dose of methylprednisolone uses and CT improvement in the corticosteroid group (mean ± SD)
	Indicator
	Non-obvious absorption group (n = 4)
	Obvious absorption group (n = 34)
	t value
	P value

	Duration of methylprednisolone use (d)
	6.0 ± 2.0
	6.44 ± 1.86
	-0.445
	0.659

	Total methylprednisolone dose (mg)
	210.0 ± 66.33
	239.15 ± 86.09
	-0.652
	0.519

	Daily methylprednisolone dose (mg)
	35.72 ± 4.95
	38.55 ± 13.17
	-0.422
	0.676


 

Table 4 The results of SARS-CoV-2 RNA and chest CT absorbtion
	Indicator
	Control group
	Corticosteroid group
	Summation
	χ2 or Hc value
	P-value

	SARS-CoV-2 RNA before medication
	N
	21
	28
	49
	0.537
	0.464a

	
	P
	11
	10
	21
	
	

	SARS-CoV-2 RNA after medication
	N
	30
	37
	67
	0.023
	0.879a

	
	P
	2
	1
	3
	
	

	CT absorption degree after medication
	No absorption
	13
	0
	13
	41.681
	< 0.001b

	
	Slightly absorption
	15
	4
	19
	
	

	
	Obvious absorption
	4
	34
	38
	
	


aThere was no statistically difference in the negative conversion rate of SARS-CoV-2 nucleic acid between the two groups. 
bThere was significant difference in CT absorption degree between the two groups. 
N: Negtive; P: Positive; CT: Computerized tomography; No absorption: No change in inflammatory range; Slightly absorption: The range of inflammation is absorbed than before, less than 25%; Obvious absorption: The range of inflammation is absorbed than before, more than 25%. 

Table 5 Comparison of the total clearance time of SARS-CoV-2 nucleic acid in the two groups (mean ± SD)
	Indicator
	Control group
	Corticosteroid group
	t value
	P value

	The total clearance time (d)
	22.13 ± 7.66
	20.89 ± 7.70
	0.667
	0.507


 

Table 6 Comparison of laboratory results between the two groups before and after the medication (mean ± SD)
	Indicator
	Group
	Before the medication
	After the medication

	Lymphocyte
	Control group
	1.35 ± 0.39
	1.58 ± 0.44

	
	Corticosteroid group
	1.34 ± 0.54
	1.61 ± 0.62

	ESR
	Control group
	25.22 ± 18.41
	15.41 ± 9.67

	
	Corticosteroid group
	25.71 ± 14.74
	13.79 ± 8.24

	LDH
	Control group
	171.66 ± 50.70
	136.06 ± 36.80

	
	Corticosteroid group
	226.13 ± 82.36
	187.05 ± 68.53

	SF
	Control group
	344.69 ± 209.42
	202.22 ± 109.76

	
	Corticosteroid group
	428.28 ± 249.29
	255.19 ± 105.59


ESR: Erythrocyte sedimentation rate; LDH: Lactate dehydrogenase; SF: Serum ferritin.

Table 7 Comparison of laboratory results between the two groups before and after the medication (median)
	Indicator
	group
	Before medication
	After medication

	hs-CRP
	Control group
	2.38 (1.12-10.96)
	1.57 (1.33-3.20)

	
	Corticosteroid group
	5.65 (1.57-22.0)
	2.75 (0.87-9.0)

	IL-6
	Control group
	8.29 (6.81-11.14)
	6.60 (5.64-8.38)

	
	Corticosteroid group
	10.30 (7.78-13.08)
	8.21 (6.26-9.79)

	CK-MB
	Control group
	0.60 (0.40-1.15)
	0.60 (0.40-0.90)

	
	Corticosteroid group
	6.0 (0.90-8.80)
	4.25 (0.80-6.90)

	D-dimer
	Control group
	0.80 (0.40-1.05)
	0.54 (0.20-0.80)

	
	Corticosteroid group
	1.14 (0.85-1.89)
	0.89 (0.57-1.08)


hs-CRP: Hypersensitive C-reactive protein; IL-6: Interleukin-6; CK-MB: Creatine kinase-MB.

Table 8 Comparison of different indicators between the two groups by repeated-measures analysis
	Indicator
	Group
	Time
	Group × Time

	
	F value
	P value
	F value
	P value
	F value
	P value

	Lymphocyte
	0.013
	0.909
	21.331
	< 0.001
	0.203
	0.654

	ESR
	0.038
	0.846
	66.617
	< 0.001
	0.627
	0.431

	LDH
	13.725
	< 0.001
	48.610
	< 0.001
	0.106
	0.746

	SF
	3.152
	0.080
	61.862
	< 0.001
	0.582
	0.448


ESR: Erythrocyte sedimentation rate; LDH: Lactate dehydrogenase; SF: Serum ferritin.

Table 9 Comparison of different indicators between the two groups by using generalized linear mixed model
	Indicator
	Group
	Time
	Group × Time

	
	F value
	P value
	F value
	P value
	F value
	P value

	hs-CRP
	2.376
	0.128
	5.237
	0.025
	0.005
	0.945

	IL6
	0.022
	0.882
	13.798
	< 0.001
	0.787
	0.378

	CK-MB
	29.785
	< 0.001
	10.998
	0.001
	1.429
	0.236

	D-dimer
	11.266
	0.001
	18.322
	< 0.001
	2.926
	0.092


hs-CRP: Hypersensitive C-reactive protein; IL-6: Interleukin-6; CK-MB: Creatine kinase-MB.

Table 10 The adverse reaction of corticosteroids
	
	Control group, n = 32 (%)
	Corticosteroid group, n = 38 (%)

	Gastrointestinal bleeding
	0
	0

	Secondary infection
	0
	0

	Mental disorders
	0
	0

	Elevated blood glucose
	0 (0%)
	11 (28.95%)

	Diabetic ketoacidosis
	0
	0

	Hypertension
	0
	0

	Sever electrolyte disorders
	0
	0



