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Abstract

The use of corticosteroids has been controversial in viral pneumonia. In most

cases, application of methylprednisolone in severe and critical viral pneumonia

patients can quickly alleviate the symptoms of dyspnea and prevent disease

progression. However, some scholars have confirmed that corticosteroids de-

layed the body's clearance of the virus. In our retrospective non‐randomized

study, 34 patients under 50 years old and diagnosed with coronavirus disease

2019 (COVID‐19) were included. According to the given methylprednisolone

treatment (n = 18) or not (n = 16), they were separated into two groups. By

comparing the clinical data we concluded that corticosteroids therapy can ef-

fectively release COVID‐19 symptoms such as persistent fever and difficult in

breathing, improve oxygenation, and prevent disease progression. However, it

can prolong the negative conversion of nucleic acids.

K E YWORD S

COVID‐19, CT image lesion, methylprednisolone, treatment, virus nucleic acid

1 | INTRODUCTION

In Yichang city, Hubei province, the first outbreak of coronavirus

disease 2019 (COVID‐19) commenced on 24 January 2020 in the

Yichang Third People's Hospital. With 931 persons becoming in-

fected and the increasing number of COVID‐19 patients, the med-

ical resources of the Yichang Third People's Hospital were in short

supply. In this case, Jiangnan District of Yichang Central People's

Hospital has been put into use urgently, and nearly 30% of COVID‐19
confirmed patients in Yichang have been treated in our hospital.

Until date, this highly contagious respiratory disease has caused

infections worldwide, 211 countries have found confirmed patients

until 29 April 2020.1 Unfortunately, there is no specific drug for this

disease at present. As one of the drugs for the treatment of inter-

stitial pneumonia, corticosteroid have been studied in many epi-

demic viral pneumonia. Arabi et al2 found that corticosteroid

therapy can relieve respiratory symptoms in middle east respiratory

syndrome (MERS) patients, and this treatment was not related to

mortality, but related to MERS coronavirus RNA clearance re-

placement. Peiris et al3 reported that corticosteroid treatment in

early stage of severe acute respiratory syndrome was associated

with a higher subsequent plasma viral load. Brun‐Buisson4 analyzed
the clinical impact of corticosteroids therapy on 208 H1N1

influenza‐related acute respiratory distress syndrome (ARDS) pa-

tients and found no beneficial effect. During the progression of viral

pneumonia, an outbreak of inflammation may cause ARDS. Despite

the controversial role of corticosteroids, they are often used as a

supportive approach to minimize inflammatory response in viral

pneumonia.5,6 As a type of corticosteroid, methylprednisolone is

widely used in clinics because of its large distribution, high con-

centration, and long retention time in alveolar epithelial cells.7

However, although there are concerns about whether the use of

corticosteroids will slow down the clearance of the coronavirus8

and increase the possibility of opportunistic infections9, in severe

cases, especially in critically ill COVID‐19 patients, the use of cor-

ticosteroids seems to be indispensable.10‐12
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2 | MATERIALS AND METHODS

A retrospective comparison study was performed on COVID‐19
patients under 50 years old who were admitted between 30 January

and 20 February 2020. Regardless of whether the patient has a

positive nucleic acid test result before hospital admission, we re‐tested
the nasopharyngeal swabs for COVID‐19 on the first day of admission.

All patients were tested positive for new coronavirus nucleic acid in

nasopharyngeal swabs by real‐time fluorescent reverse transcription

polymerase chain reaction. Among them, 8 patients developed per-

sistent high fever (body temperature >39°C) for three consecutive

days, or progressed in computed tomography (CT) imaging within

2 days (ie, the number of affected lung segments increased by 50%, or

the range of the original affected lung segments increased by 50%) or

progressed into hypoxia and difficulty breathing, so they received

methylprednisolone treatment, the initial dose was calculated based

on his body weight (1‐2 mg/kg/d) and this dose were gradually halved

every 3 days, the total glucocorticoid treating course ranged from 5 to

10 days. In addition, all the 34 patients have received antiviral therapy

(200mg of arbidol three times a day, 400mg/100mg of lopinavir and

ritonavir twice daily) for 7 to 10 days. In the end, all these patients

recovered smoothly and were discharged according to the standard,

that is, the symptoms were significantly relieved, the CT imaging le-

sions were obviously absorbed, and the two consecutive nucleic acid

detection were negative. Most important, there was no death. Based

on whether they were treated with methylprednisolone or not, they

were divided into two groups, the basic information and disease

typology are described in Table 1.

CT images, 20 days before and after treatment, of the two

groups were compared. Good lung CT lesion image absorption is

defined as the number of affected lung segments is reduced by half,

or the CT density of lesion images is significantly reduced. The time

of viral nucleic acid negative conversion is calculated as the time

interval between the two consecutive negative detections of new

coronavirus nucleic acid and the onset of illness (Table 1).

Statistical analyses were performed using the SPSS 21.0 (IBM).

Data were shown as mean values ± standard deviation (SD). The two‐
tailed Student t test was used to compare the two groups of means in

this study, P values were determined to measure the significance.

P values <.001 were considered extremely significant (expressed as ***),

<.01 were considered very significant (expressed as **), <.05 were

considered significant (expressed as *), ≥.05 were considered not

significant (abbreviated as N.S) (Table 2).

3 | RESULTS

We compared the changes of CT imaging, 20 days before and after

treatment, and found that most of the lung lesions were presented as

follows: ground glass opacity, cloudy, interstitial changes, fibrous

stripes, and consolidation (Figure 1). After 20 days of antiviral

treatment, four cases in the non‐methylprednisolone treatment

group completely absorbed the lung lesion on CT image, 12 cases

partially absorbed the lung lesion (Figure 2A,B). In the methyl-

prednisolone treatment group, compared with CT image 20 days

before antiviral and methylprednisolone treatment, 2 cases

TABLE 1 Clinical demographics of COVID‐19 confirmed cases in the methylprednisolone treatment and nontreatment group

Methylprednisolone
treatment group

Non‐methylprednisolone
treatment group

No. of patients 18 16

Age, y 38.22 ± 8.95 33.75 ± 7.80

Female 7 5

Male 11 11

Comorbidities 3 hypertension 1 hypertension

Typology 6 moderate, 12 severe 12 moderate, 4 severe

PaO2/FiO2 (P/F) 236.61 ± 47.13 358.19 ± 38.82

Pneumonia severity index (PSI) 4.44 ± 11.99 −3.75 ± 5.00

Nuclei acid negative period 29.11 ± 6.61* 24.44 ± 5.21*

Number of pulmonary segments with lesion before treatment 6.78 ± 3.62 N.S 5.13 ± 4.10 N.S

Number of pulmonary segments with lesion after 20‐d treatment 6.22 ± 4.68 N.S 2.63 ± 2.87 N.S

Typology of COVID‐19: Mild: the clinical symptoms are mild and no pneumonia manifestations can be found in imaging. Moderate: patients have

symptoms such as fever and respiratory tract symptoms, etc, and pneumonia manifestations can be seen in imaging. Severe: Adults who meet any of the

following criteria: respiratory rate ≥30 breaths/min; oxygen saturation ≤93% at a rest state; arterial partial pressure of oxygen (PaO2)/oxygen

concentration (FiO2) ≤300 mm Hg. Patients with >50% lesions progression within 24 to 48 h in lung imaging should be treated as severe cases. Critical:

meeting any of the following criteria: occurrence of respiratory failure requiring mechanical ventilation; presence of shock; other organ failure that

requires monitoring and treatment in the ICU. Critical cases are further divided into early, middle, and late stages according to the oxygenation index and

compliance of respiratory system.13

*P < .05.
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completely absorbed the lung lesion on CT image, 14 cases partially

absorbed the lung lesion, and 2 cases enlarged the lung lesion

(Figure 2C,D). However, there was no statistical difference in the total

number of pulmonary segments with lesion before and after 20 days

of treatment in both the groups. The time needed for viral nucleic

acid negative conversion in the non‐methylprednisolone treatment

group (24.44 ± 5.21) was shorter than that in the methylprednisolone

treatment group (29.11 ± 6.61, P = .03). Fifteen patients in the

methylprednisolone treatment group developed hypoxia before

treatment (ie, the percentage of finger oxygen saturation without

oxygen inhalation was less than or equal to 97%). However, after these

patients were discharged and isolated for 14 days, the blood oxygen

saturation returned to normal levels (Figure 3).

4 | DISCUSSION

COVID‐19 is an animal‐derived virus,14 bats may be the host of the

virus and intermediate hosts may include pangolins.15 To date, 237

cases of COVID‐19 diagnosed patients in Yichang City, Hubei

Province have been treated in our hospital. The age of all the COVID‐19
patients treated in our hospital range from 0.5 to 87 years old, and

there is no significant difference in the number of infections based

on their gender, which indicates that the entire population is

susceptible to COVID‐19, regardless of gender or age. Unfortunately,
there are still no specific drug to treat COVID‐19 at present.

According to the diagnosis and treatment guideline issued by the

Chinese National Health Council on 3 March 2020, corticosteroids

are recommended for severe, especially critically ill patients,13

which can effectively alleviate the symptoms of patients such as

dyspnea and high fever, but also can prevent patients from rapid

progress in lung imaging. However, due to the well‐known reasons,

corticosteroids are highly controversial in the treatment of viral

pneumonia. Some scholars believe that corticosteroids can slow down

the clearance of the virus,8 and long‐term use of corticosteroids will

also cause a series of such as opportunistic fungal infection, femoral

head necrosis, etc.16

In our study, we found that the time required for nucleic acid

negative conversion in the corticosteroids treatment group was

longer than that in the non‐corticosteroids treatment group, which is

TABLE 2 Characteristics of CT imaging changes, 20 d before and after treatment, in the methylprednisolone treatment and non‐
methylprednisolone treatment group

Time point Ground glass opacity Cloudy

Interstitial changes and

fibrous stripes Consolidation

Methylprednisolone treatment group (n = 18)

20 d Before treatment 10 0 7 6

20 d After treatment 4 11 3 2

Non‐methylprednisolone treatment group (n = 16)

20 d Before treated 12 0 8 3

20 d After treated 2 10 2 0

F IGURE 1 Features of lung lesions on CT images of COVID‐19 confirmed cases. A, Ground glass opacity. B, Cloudy. C, Interstitial changes
and fibrous stripes. D, Consolidation
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consistent with the opinion that the use of corticosteroids can slow

down the clearance of the virus.4,12,17 But more importantly, al-

though the proportion of severe and critical typology patients in the

methylprednisolone treatment group is higher than that in the non‐
methylprednisolone treatment group, the percentage of good CT

imaging lung lesion absorption in methylprednisolone treatment

group (88.9%) is comparable with that of the non‐corticosteroids
treatment group (100%), and oxygen‐deficiency of the hypoxic pa-

tients are gradually improved in the corticosteroids treatment group.

Despite the fact that two severe patients in methylprednisolone

treatment group had larger lung lesions after 20 days of treatment,

they did not turn into critical cases and both of them recovered and

were successfully discharged with no complications.

On the basis of the result of retrospective analysis of clinical

data, we concluded that corticosteroids are a safe and effective

treatment for COVID‐19. In the early stage of the disease, the use of

corticosteroids may affect the clearance of the virus, but in the

period of rapid disease progression, the use of corticosteroids can

inhibit the further deterioration of the disease and create opportu-

nities for treatment. From the perspective of the treatment for cri-

tical and severe patients in our hospital, corticosteroids plays a very

important role in saving patients' lives and rapidly suppressing the

progress of the disease. Considering that the majority typology of

COVID‐19 patients under 50 years old are moderate typology, the

use of corticosteroids requires individualized selection. Corticoster-

oids need to be used promptly when disease progression changes

rapidly and may develop into severe or critical cases. If there is in-

sufficient evidence, it is best to avoid the use of corticosteroids, as

nucleic acid negative transformation takes longer after treatment,

which may be due to slower virus removal.

5 | CONCLUSION

This study has limitations because it is not a randomized study, and

the population included in the study are all under the age of 50,

which cannot represent the characteristics of all COVID‐19 patients,

furthermore, we only used one type of corticosteroid in our study.

which cannot represents the efficacy of all glucocorticoid drugs.

F IGURE 2 Lung lesion on CT image before and after 20 days of treatment. A, Lung CT image before treatment of non‐methylprednisolone
treatment group group. B, Lung CT image after 20 days treatment of non‐methylprednisolone treatment group. C, Lung CT image before

treatment of methylprednisolone treatment group. D, Lung CT image after 20 days treatment of methylprednisolone treatment group

F IGURE 3 Changes in oxygen saturation in methylprednisolone
treatment group at different time point
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Due to the urgency, it is difficult to conduct rigorous large‐scale
clinical trials in a short period of time. Although corticosteroids

therapy is widely controversial in viral pneumonia, it is safe and ef-

fective in clinical applications. Therefore, larger randomized studies

are needed to confirm our preliminary results.
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