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Abstract: Objective: To study the clinical characteristics, changes in relevant test parameters, time of nucleic acid 
negative conversion, and effect of glucocorticoid treatment in Wuhan area patients with the novel coronavirus pneu-
monia (COVID-19). Methods: Data of 173 inpatients at Huoshenshan Hospital from February 10 to March 17, 2020, 
were analyzed retrospectively. Clinical characteristics, partial test results, and the influence of glucocorticoid thera-
py on the clinical outcomes of nucleic acid negative conversion and changes in lung CT images were compared. The 
patients were divided at admission into 4 groups according to the course of disease and glucocorticoid treatment. 
Differences among the groups were analyzed statistically. Results: The median age of 173 patients was 62 years, 
and 91.3% were over 40 years old. Underlying diseases occurred in 50.3% of patients, 32.6% had family gather-
ings, and 24.3% had exposure while shopping or at a hospital. Median times of nucleic acid negative conversion in 
group A+B (course of disease < 3 weeks) and group C+D (course of disease ≥ 3 weeks) were 23 days and 37 days, 
respectively (P < 0.05). Other group comparisons, i.e., of A+C with B+D, A with B, or C with D, were not statistically 
different. One week after reexamination, chest CT lesion area had changed by 52% in group C and 50% in group 
D (P > 0.05). In some patients, administration of glucocorticoid for more than 4 weeks significantly promoted the 
reduction of inflammatory shadow in the lung. Conclusion: Most patients hospitalized with COVID-19 in Wuhan were 
middle-aged and elderly people with underlying diseases and a history of family gatherings. Glucocorticoid therapy 
did not affect nor prolong the duration of nucleic acid negative conversion. Glucocorticoid therapy could promote 
improvement of lung lesions within 3 weeks after disease onset. Beyond 3 weeks, the treatment did not promote 
reduction in lung shadow area, however the density of shadow did decrease.
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Introduction

The novel coronavirus pneumonia, which has 
spread rapidly around the world since Decem- 
ber 2019 [1-4], was labeled by the World Heal- 
th Organization (WHO) as coronavirus disease 
2019 (COVID-19), and as severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) by 
the International Committee on Taxonomy of 
Viruses [5]. As of the end of October 2020, 
approximately 48 million people were infected 
and 1.2 million had died. Specific antiviral 
drugs were lacking, although chloroquine pro- 
ved partially effective for COVID-19 virus [6], 

and Remdesivir and other antiviral drugs were 
also partially effective [7]. Approaches for CO- 
VID-19 treatment include mainly comprehen-
sive and symptomatic treatments. The effec-
tiveness of glucocorticoid treatment has been 
questioned, partly because of past experience 
in treating SARS. We found that glucocorticoid 
treatment was somewhat more effective in pa- 
tients with COVID-19, which differs from SARS. 
More clinicians tend to use glucocorticoid ther-
apy for COVID-19, and the recent literature has 
also evaluated glucocorticoid therapy in a posi-
tive light [8, 9]. However, whether glucocorti-
coid therapy can improve clinical outcome and 
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alter the time for nucleic acid negative conver-
sion needs further verification. Corticosteroid 
therapy in patients with MERS was not associ-
ated with a difference in mortality after adjust-
ment for time-varying confounders but was 
associated with delayed MERS coronavirus 
RNA clearance [10], During the 2003 SARS  
outbreak, high-dose glucocorticoid was widely 
used, and in cases where its use had limited 
effectiveness, it also brought many side ef- 
fects, such as necrosis of the femoral head, 
aggravation of diabeteslung and skin infec-
tions, and increased fungal infections, which 
increased concerns about the use of glucocor-
ticoid. When MERS broke out in the Middle 
East, it was reported that glucocorticoid could 
prolong the time for coronavirus clearance and 
affect patient prognosis [11]. As a result, many 
doctors expect treatment of COVID-19 virus 
with glucocorticoid to delay negative nucleic 
acid conversion. In order to provide further  
supporting evidence, this study reviewed and 
summarized the epidemiology, clinical mani- 
festations, prognosis of lung lesions, and 
nucleic acid negative conversion times in 173 
patients hospitalized with COVID-19 in the Wu- 
han area. An anti-inflammatory effect of gluco-
corticoid against COVID-19 pneumonia was  
evident, while the use glucocorticoid at low 
dosage had no complications.

Methods

Research subjects

The trial “The novel coronavirus pneumonia 
diagnosis and treatment scheme (Chinese)” 
(fourth, fifth, sixth, and seventh editions) was 
conducted among Wuhan municipal residents. 
Data of 200 inpatients from February 10 to 
March 17, 2020, at Huoshenshan Hospital 
were located by manual extraction and by veri-
fication of the electronic medical record sys-
tem. All the cases were normal or heavy body 
weight, and none used invasive mechanical 
ventilation. Nasal catheters, masks, or high-
flow oxygen therapy through the nose were 
given. Supportive symptomatic treatments we- 
re given according to the diagnosis and treat-
ment plan. Routine examination was performed 
at admission, and chest CT was reexamined 
each week. A total of 173 COVID-19 patients 
who met the discharge criteria of diagnosis and 
treatment plan were included in the study of 

glucocorticoid treatment and time of nucleic 
acid negative conversion.

Research methods

The general situation, epidemiological history, 
chief complaint time, initial symptoms, first lab-
oratory examination, nucleic acid negative con-
version time, and chest CT data of the patients 
were analyzed retrospectively. Glucocorticoid 
treatment after admission was analyzed and 
recorded. The analysis of hospitalization data 
showed that, for some patients admitted within 
3 weeks of the onset of disease, methylpred-
nisolone intravenous drip therapy (40-80 mg/
day) was started after admission (day 1-3), and 
stopped or gradually reduced to discontinua-
tion within 3-7 days. In some patients who were 
hospitalized 3 weeks after onset of disease, 
oral prednisone treatment (15-20 mg/day) was 
started after admission (day 1-3), and stopped 
or gradually reduced to discontinuation within 
3-7 days. Some patients continued to take cor-
ticosteroids for 4 weeks or longer according to 
the need of curative effect. Patients were divid-
ed into 4 groups, according to the disease dura-
tion at admission (groups A and B within 3 
weeks, groups C and D more than 3 weeks) and 
whether they received glucocorticoid therapy 
(groups A and C with glucocorticoid, groups B 
and D without). There were 47 patients in group 
A, including 27 males and 20 females, with a 
median age of 63.5 years, and with 13 severe 
cases and 34 common cases. There were 45 
patients in group B, including 26 males and 19 
females, with a median age of 62.5 years, and 
with 2 severe cases and 43 common cases. 
There were 25 cases in group C, including 15 
males and 10 females, with a median age of 66 
years, and with 5 severe cases and 20 com-
mon cases. There were 56 cases in group D, 
including 35 males and 21 females, with a 
median age of 60.5 years, and with 7 severe 
cases and 49 common cases. 

The results of nucleic acid detection were ana-
lyzed and compared among the patient groups, 
and changes in chest CT after 1 week of treat-
ment with or without glucocorticoid were com-
pared. Due to human factors, such as the uni-
fied arrangement of discharge time during the 
epidemic period, this study did not analyze  
the length of hospital stay. Novel coronavirus 
pneumonia, leukocyte count, interleukin-6 (IL-
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Table 1. Demographic and baseline characteristics of 173 patients with new crown

Features All patients 
(n = 173) A (n = 47) B (n = 45) P-volueΔ C (n = 25) D (n = 56) P volueΔΔ

Age (years) 62 (25~82) 63.5 (25~82) 62.5 (29~81) 0.6366 66 (33~79) 60.5 (26~79) 0.1882

    ≥ 40 years old 158 (91.3%) 44 (93.6%) 42 (93.3%) 0.5554 24 (96%) 50 (89.2%) 0.3485

Gender

    male 103 (59.5%) 27 (57.4%) 26 (57.8%) 0.9747 15 (60%) 35 (62.5%) 0.8332

    female 70 (40.5%) 20 (42.6%) 19 (42.2%) 0.9747 10 (40%) 21 (37.5%) 0.8332

Family gathering history 58 (32.6%) 14 (29.8%) 15 (33.3%) 0.7180 9 (36%) 20 (35.7%) 0.9805

History of shopping or hospital exposure 42 (24.3%) 10 (21.3%) 10 (22.2%) 0.9137 7 (28%) 15 (26.8%) 0.911

Diabetes history 31 (17.9%) 5 (10.6%) 5 (11.1%) 0.9427 7 (28%) 14 (25%) 0.7793

Cardiovascular disease 10 (5.8%) 3 (6.4%) 2 (4.4%) 0.6858 1 (4%) 4 (7%) 0.5927

Chronic lung disease 5 (2.9%) 1 (2.1%) 1 (2.2%) 0.9755 1 (4%) 2 (3.6%) 0.9260

Clinical classification

    Severe 27 (15.6%) 13 (27.7%) 2 (4.4%) 0.0023 7 (28%) 5 (8.9%) 0.0256

    Common 146 (84.4%) 34 (72.3%) 43 (95.6%) 0.0023 20 (72%) 49 (91.1%) 0.3864

Symptom

    Time of chief complaint (d) 17.5 (3-64) 16 (7-20) 14 (3-20) 0.8439 34 (21-61) 32.5 (22-64) 0.2824

    No fever 28 (16.2%) 7 (14.9%) 6 (13.3%) 0.8322 4 (16%) 11 (19.6%) 0.7010

    fever process (d) 12 (3-64) 14 (5-21) 13 (1-21) 0.4114 10 (1-43) 12 (3-64) 0.0845

    Cough 117 (67.7%) 34 (72.3%) 25 (55.6%) 0.0953 20 (80%) 38 (67.9%) 0.2685

    Fatigue 95 (54.9%) 26 (55.3%) 25 (55.6%) 0.9821 14 (56%) 30 (53.4%) 0.8418

    Loss of appetite 85 (49.1%) 24 (51.1%) 22 (48.9%) 0.8370 12 (48%) 27 (48.2%) 0.9860

    Sore throat, headache, etc 51 (29.4%) 14 (29.8%) 13 (28.9%) 0.9257 7 (28%) 17 (30.4%) 0.3339

    diarrhea 46 (26.6%) 13 (27.7%) 12 (26.7%) 0.9159 7 (28%) 14 (25%) 0.6029
(GraphPad Prism software, t-test). ΔStatistical comparison between group A and group B. ΔΔStatistical comparison between group C and group D.

6) concentration, serum IgG, IgM level, and  
CRP level were analyzed statistically, and also 
in a simple comparison between early and late 
stages. Being of potential clinical significan- 
ce, relationships between glucocorticoid treat-
ment and coronavirus pneumonia, or changes 
in imaging data in certain cases, were analy- 
zed. 

Statistical methods

The data were analyzed using GraphPad Prism 
software. For data with non-normal distribu-
tions, medians are presented. Counted data 
are expressed as numbers of cases and per-
centages, and the comparison between groups 
was performed by continuous-correction chi-
squared test and by independent sample medi-
an test. P < 0.05 was considered statistically 
significant. 

Results

General patient information and characteris-
tics of the disease

Of the 173 patients, 103 (59.5%) were male 
and 70 (40.5%) were female. The median age 

was 62 years (25-82 years), and 158 cases 
(91.3%) were ≥ 40 years old (Table 1). All pati- 
ents were positive for 2019-nCoV nucleic acid 
on nasopharyngeal or oropharyngeal swabs. 
Twenty-seven cases (15.6%) were severe, and 
146 cases (84.4%) were of the common type. 
All of the patients lived in Wuhan and came 
from areas or communities affected by the  
new epidemic situation. History of family gath-
ering occurred in 58 patients (32.6%), and 42 
(24.3%) had visited supermarkets, shopping 
malls, or hospitals before onset of the disease. 
Chronic underlying diseases such as hyper- 
tension, diabetes, cardiovascular disease, or 
chronic lung disease occurred in 89 patients 
(51.4%). From the onset of symptoms, fever 
accounted for 83.2% (144/173), cough ac- 
counted for 67.7% (117/173), fatigue account-
ed for 54.9% (95/173), loss of appetite ac- 
counted for 49.1% (85/173), others such as 
sore throat, runny nose, muscle soreness, 
headache accounted for 29.4% (51/173), ac- 
companied by diarrhea, abdominal discomfort 
accounted for 26.6% (46/173) (See Table 1).

Among the 173 patients, the onset of disease 
was from January 10 to February 25, 2020, and 
admission occurred from February 10 to March 
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Table 2. Comparison of initial laboratory examination, chest CT changes and nucleic acid negative conversion in 173 patients with new crown 
(GraphPad Prism software, t test)
Features A (n = 47) B (n = 45) P valueΔ C (n = 25) D (n = 56) P ValueΔΔ

Time of complaint (d) 16 (7-20) 14 (3-20) 0.8439 34 (21-61) 32.5 (22-64) 0.2824
Nucleic acid negative conversion time (d) 23 (13-48) 22 (5-42) 0.1979 38 (13-50) 37 (25-67) 0.2589
IgM* (IU/L) 59.015 (2.98-210.34) 51.6 (1.53-123.85) 0.0484 56.29 (6.13-212.57) 40.095 (0.69-1193.9) 0.7541
IgG** (IU/L) 150.43 (1.4-224.52) 134.84 (0.84-211.17) 0.0470 156.07 (79.07-220.5) 176.465 (54.05-219.94) 0.5811
WBC *109/L 5.3 (1.4-19) 5.4 (3.2-10.1) 0.6428 5.3 (3.48-10.3) 5.6 (3.4-11.3) 0.5749
Lymphocyte count *109/L 1.09 (0.39-2.67) 1.52 (0.48-2.6) < 0.0001 1.5 (0.36-2.53) 1.57 (0.77-3.66) 0.8585
Lymphocyte ratio (%) 21.9 (3.1-50.9) 28.65 (9.3-46.4) 0.0407 26.2 (9.6-35.9) 29.2 (4.6-56.1) 0.1800
CRP mg/L 14.39 (0.19-254.93) 3.28 (0.02-82.64) 0.0094 2.52 (0.21-98.15) 1.57 (0.09-28.03) 0.0886
IL-6 pg/mL*** 3.91 (0.03-104.5) 2.54 (< 1.5-139.6) 0.6786 4.41 (< 1.5-6.53) 2.23 (< 1.5-14.99) 0.7991
PCT ng/ml 0.05 (0.01-0.33) 0.03 (0.01-0.08) 0.1926 0.04 (0.01-0.1) 0.04 (0.01-0.1) 0.4771
Proportion of pulmonary infection (%) 12.6 (1.2-38) 11.3 (0.1-35) 0.6987 15.6 (4-38.5) 15.3 (0.1-43.2) 0.6953
Percentage of lung changes (%)*** 33.05 (5.5-100) 22.5 (1-100) 0.0386 52 (1.4-75) 50 (1-85) 0.5118
Note: ΔP value of group A compared with group B; ΔΔP value of group C compared with group D; *: IgM cases were n = 30 in group A, n = 45 in group B, n = 25 in group C, n = 56 in 
group D; **: IgG cases were n = 30 in group A, n = 45 in group B, n = 25 in group C, n = 56 in group D; ***: IL-6 cases were n = 30 in group A, n = 45 in group B, n = 25 in group C, 
n = 56 in group D; ***: percentage of pulmonary infection decreased or increased after 1 week interval.
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Table 3. Comparison of initial laboratory examination and nucleic acid negative conversion of hos-
pitalized patients in early stage (< 3 weeks) and late stage (≥ 3 weeks) (GraphPad Prism software, t 
test)
Features A+B (n = 92) C+D (n = 81) P valueΔ

Complaint time (d) 14 (3~20) 34 (21-64) < 0.0001
Nucleic acid negative conversion time (d) 23 (5-48) 37 (13-67) < 0.0001
IgM* (IU/L) 51.6 (1.53-210.34) 45.27 (0.69-1193.9) 0.3159
IgG** (IU/L) 147.675 (0.84-224.52) 174.17 (54.05-220.5) 0.0036
WBC *109/L 5.25 (1.4-19) 5.4 (3.4-11.3) 0.5338
Lymphocyte count *109/L 1.2 (0.39-2.67) 1.535 (0.36-3.66) 0.0085
Lymphocyte ratio (%) 26.1 (3.1-50.9) 28.25 (4.6-56.1) 0.0488
CRP mg/L 9.42 (0.02-254.93) 1.68 (0.09-98.15) < 0.0001
IL-6 pg/mL*** 2.87 (0.03-139.6) 2.34 (< 1.5-14.99) 0.0122
PCT ng/ml 0.04 (0.01-0.33) 0.04 (0.01-0.1) 0.6762
Proportion of pulmonary infection (%) 12.6 (0.1-38) 15.3 (0.1-43.2) 0.7676
Note: Δ: P value of A+B group compared with C+D group; *: IgM cases were A+B group n = 75, C+D group n = 81; **: IgG 
cases were A+B group n = 75, C+D group n = 81; ***: IL-6 cases were A+B group n = 75, C+D group n = 81.

17, 2020. On admission, the median chief com-
plaint time was 17.5 days (3-64 days) for all 
patients, 16 days (7-20 days) in group A, 14 
days (3-20 days) in group B, 34 days (21-61 
days) in group C and 32.5 days (22-64 days) in 
Group D. Severe cases accounted for 27.2% 
(13/47) of patients in group A, but only 4.4% 
(2/45) in group B, P < 0.05. Cough cases ac- 
counted for 27.2% (13/47) in group A and 4.4% 
(2/45) in group B, P < 0.05. There was no sig-
nificant difference between groups A and B in 
the remaining items. Comparing group C with 
group D, the median age in group C was 66 
years (33-79) and in group D was 60.5 years 
(26-79), P < 0.05. Patients over 40 years old 

accounted for 96% in group C and 89.2% in 
group D, P < 0.05. Severe cases in groups C 
and D accounted for 28% and 8.9%, respec-
tively, P < 0.05. Cough accounted for 80% of 
cases (20/25) in group C and 67.9% (38/56)  
in group D. There were no significant differenc-
es between the two groups in the remaining 
items (see Table 1).

Levels of IgM, IgG, IL-6, and routine blood 
chemistry values before and after treatment, 
and at different stages of disease

The median IgM and IgG levels, blood cell 
counts, and CRP levels (with ranges) for the 
four patient groups are shown in Table 2. 
Compared with group B, the levels of IgM and 
IgG in group A were higher (P < 0.05), while the 
lymphocyte count was lower (1.09 × 109/L ver-
sus 1.52 × 109/L, P < 0.05), the lymphocyte 
percentage was lower (21.9% versus 28.65%,  
P < 0.05), and the CRP level was higher (14.39 
mg/L versus 3.28 mg/L, P < 0.01; Table 2). 
There were no significant differences in these 
levels between group C and group D. The level 
of IL-6 is group A 3.91 pg/mL, group B 2.54  
pg/mL, group C 4.41 pg/mL, goup D 2.23 pg/
mL, There were no significant differences bet- 
ween goup A with goup B, group C with goup D.

The median IgM level was similar for early sta- 
ge Covid-19 (< 3 weeks, combined group A+B), 
compared to late stage disease (≥ 3 weeks, 
group C+D; see Table 4). The median levels of 

Table 4. Comparison of nucleic acid negative 
conversion in 173 patients with new crown 
(GraphPad Prism software, t test)

Group n Nucleic acid negative 
coversion time (d) P value

A 47 23 (13-48) 0.1979Δ

B 45 22 (5-42)
C 25 38 (13-50) 0.2589ΔΔ

D 56 37 (25-67)
A+B 92 23 (5-48) < 0.0001ΔΔΔ

C+D 81 37 (13-67)
A+C 72 26 (13-50) 0.0704ΔΔΔΔ

B+D 101 31 (5-67)
Note: ΔP value of group A compared with group B; ΔΔP 
value of group C compared with group D; ΔΔΔP value of 
group A+B compared with group C+D; ΔΔΔΔP value of 
group A+C compared with group B+D.
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Figure 1. Statistical chart of nucleic acid negative conversion in 173 pa-
tients with new crown, ★★★★There was significant difference between group 
A+B and group C+D (P = 0.0001). The time of nucleic acid turning negative 
was directly related to the duration of the disease, but not related to the 
application of glucocorticoid. There was no significant difference between 
groups A and B, C and D, A+C and B+D.

IgG were 147.675 IU/L for early stage (group 
A+B) versus 174.17 IU/L for late stage disease 
(group C+D), P < 0.05 (Table 4). Levels of CRP 
were also higher for early than for late stage, 
9.42 mg/L (group A+B) versus 1.68 mg/L 
(group C+D), P < 0.05 (see Table 3). There were 
no other significant differences between the 
goup A with group B, group C with group D (See 
Table 2).

Changes in chest CT shadow before and after 
treatment

The proportion of pulmonary infection was de- 
termined as lung shadow on the day of admis-

sion. Median percentages for 
the four patient groups are 
shown in Table 2. There was 
no significant difference bet- 
ween group A and group B or 
between group C and group  
D (P > 0.05). The percentage 
change in lung infection (shad-
ow area) after one week dif-
fered significantly between gr- 
oup A and group B (P < 0.05), 
but there was no significant 
difference between group C 
and group D (P > 0.05, see 
Table 2). However, shadow 
area cannot fully represent 
treatment effectiveness. In 
many patients, especially in 
early-admission patients, the 
shadow may become less 
dense even though its area 
changes little, accompanied  
by symptom relief, and reflect-
ing an obvious curative effect 
(see Tables 2 and 3). Some 
patients continued glucocorti-
coid treatment for 4 weeks 
beyond the first week, with 
obvious improvements of in- 
flammatory shadow in the lung 
(Figures 4-6).

Case 1: Novel coronavirus 
pneumonia (common type) in a 
female patient, age 41 years, 
date of onset January 25th, 
was treated early with gluco-
corticoid. Chest CT images in 
the same plane were com-
pared before and after treat-

ment (Figure 2). The healthy adult female  
experienced onset of fever for half a month, 
which did not subside during 10 days in the 
hospital, as in other confirmed cases. Several 
measures were taken without obvious effect 
(admission 6 L/min oxygen, oxygen saturation 
95%). There was a risk of severe pneumonia. 
Glucocorticoid (40 mg/day) was given for 4 
days. By the third day, the symptoms impro- 
ved, and continued to improve after stopping 
the drug. An image after 2 weeks showed the 
infection absorbed partly. Conclusion: gluco-
corticoid therapy plays a key role in mid-term 
patients, and the mid-term effect is good.
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Figure 2. Case 1. Chest CT image changes of case 1 before and after early application of Glucocorticoid (in the 
same plane).

Case 2: A 58-year-old female was hospitalized 
on February 10, 2020, for seven days of fever 
and shortness of breath. Seven days earlier, 
her fever was 39°C, and was accompanied by 
shortness of breath and chills. CT indicated 
novel coronavirus pneumonia of the common 
type, with a few shadows in both lungs. The 
diagnosis was clear: coronavirus pneumonia 
(common type), consistent with reports in  
many external hospitals that recorded temper-
atures of 38-39°C, with poor mental function, 
fatigue, loss of appetite, and loss of sleep. She 
was admitted to the hospital at 6 L/min, with 

oxygen saturation 95%, and an oxygenation 
index estimated to be approximately 200 mm 
Hg. After admission, prednisone (10 mg/day) 
was given orally, and was reduced to 5 mg/day 
after 1 week. Body temperature was normal 
within 2 days, and symptoms were completely 
improved in 5 days. Chest CT showed the dis- 
appearance of most of the lung shadows 
(Figure 3). She was discharged from the hospi-
tal on March 2. She had been suffering from 
“left breast cancer” for 5 years and had diabe-
tes mellitus for more than 10 years. The seve- 
re symptoms toward severe pneumonia were 
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Figure 3. Case 2. Imaging changes of case 2 before and after glucocorticoid treatment (in the same plane), Most of 
the shadow absorption, the area does not shrink, but the density becomes low.

relieved, without aggravation of her diabetes. 
This patient’s outcome suggested that the ear- 
ly application of low-dose glucocorticoid had 
good effect.

Case 3: A novel coronavirus pneumonia (com-
mon type) was diagnosed in a 71-year-old wo- 

man who had experienced intermittent fever, 
cough, and shortness of breath for 19 days. 
The highest temperature was 38.2°C. She was 
given anti-infection treatment. The lung shad-
ow did not appear to recede. Prednisone (10 
mg/day) was given orally. Two weeks later, the 
lung shadow had conspicuously improved (Fi- 



COVID-19 characteristics and glucocorticoid effects

4259 Am J Transl Res 2021;13(5):4251-4265

Figure 4. Case 3. Imaging changes of chest CT, Female, 71 years old, taking prednisone 10 mg/D orally for 2 weeks, 
although there were some residual shadows.

gure 4), the dyspnea condition was improved, 
and oxygen saturation had increased from  
89% to 95%. The use of glucocorticoids in the 
medium term can diminish inflammatory shad-
ows in the lung.

Case 4: Diagnosis of novel coronavirus pneu-
monia (severe) was given to a patient, age 67 

years, who had been admitted for symptoms of 
fever, cough, sputum, and shortness of breath 
lasting 21 days. Oral prednisone (20 mg/day) 
was given, with a weekly reduction of 5 mg/ 
day. After 4 weeks, inflammatory shadow in the 
lungs had gradually diminished (Figure 5), oxy-
gen saturation had increased to more than 
95%, and symptoms were completely relieved.



COVID-19 characteristics and glucocorticoid effects

4260 Am J Transl Res 2021;13(5):4251-4265

Figure 5. Case 4. Imaging changes of chest CT, Female, 67 years old, oral prednisone 20 mg/day, 4 weeks, Pulmo-
nary shadow is mostly absorbed.

Case 5: Novel coronavirus pneumonia (severe) 
was diagnosed in a male, age 81 years, who 
was admitted to the hospital for 20 days due  
to fever, cough, shortness of breath, and dys-
pnea lasting 20 days. The hospital determined 
severe lung shadow and oxygen saturation in 
the range of 85%-90%. The patient was given 
anti-infection treatment combined with methyl-
prednisolone (40 mg/day) by intravenous drip 
for one week, when the symptoms had im- 
proved, his condition was stable, and the lung 
shadow was improved (Figure 6). On February 
27 and March 1, after stopping the drug, the 
chest CT shadow had not changed. Oral pre- 
dnisone (20 mg/day) was initiated for one 
week. The shadow was clearly reduced, the 
symptoms gradually improved, and the drug 
was gradually discontinued. It is suggested  
that the prompt treatment with advanced glu-

cocorticoid can promote the clearance of pul-
monary inflammatory shadow.

Comparison of negative conversion intervals of 
each group before and after treatment

Times of nucleic acid negative conversion were 
determined for all 173 patients (Table 2). There 
was no significant difference in median conver-
sion time between group A and group B, or 
between group C and group D (P > 0.05, Table 
2). The median time of nucleic acid negative 
conversion was significantly shorter for pati- 
ents treated at early stage (< 3 weeks, com-
bined group A+B) than for those treated at late 
stage (≥ 3 weeks, combined group C+D); P < 
0.0001 (Tables 3 and 4). These results suggest 
that early treatment is directly related to the 
course of disease, prognosis and nucleic acid 
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Figure 6. Case 5. Imaging changes of chest CT, Male, 81 years old, chest CT, February-18 methylprednisolone 40 mg/d, February-25 shadow absorption, stop hor-
mone, February-27 and March-1 shadow no change, oral prednisone 20 mg/D, shadow absorption.



COVID-19 characteristics and glucocorticoid effects

4262 Am J Transl Res 2021;13(5):4251-4265

clearance rate. There was no significant differ-
ence between group A+C and group B+D (P = 
0.0704) (See Tables 3 and 4, and Figure 1).

Discussion

Coronavirus infection disease-19 (COVID-19) is 
a worldwide pandemic, which seriously endan-
gers human health and disturbs global eco-
nomic development and order. It is urgent to 
deeply understand the COVID-19 disease pro-
cess, and to seek effective treatments and  
prevention and control measures. This study 
retrospectively analyzed the data of 173 pati- 
ents in the Wuhan area who were hospitalized 
with COVID-19 from January 10 to February  
25. The epidemiological and clinical character-
istics were basically consistent with numerous 
literature reports [12-18]. At the same time, 
some new characteristics emerged. Among 
patients in the study, most were middle-aged 
and elderly people, 91.3% being over 40 years 
old, and most had chronic underlying diseas- 
es, 51.4% of them having hypertension, dia- 
betes, cardiovascular disease, or chronic lung 
disease. In terms of disease transmission, his-
tory of family gathering was evident, account- 
ing for 32.6% of cases. In terms of clinical 
symptoms, the predominant respiratory symp-
toms were fever and cough [15, 17], a different 
presentation than in European and American 
COVID-19 patients [19, 20]. No loss of taste 
and smell was reported. It is worth noting that 
16.2% of patients had no fever, while 26.6% of 
patients had diarrhea, abdominal discomfort, 
and other gastrointestinal symptoms.

Patients in this study were divided into groups 
according to the duration of symptoms before 
hospital admission (groups A and B within 3 
weeks, groups C and D more than 3 weeks) and 
whether or not their treatment included gluco-
corticoid (groups A and C with glucocorticoid, 
groups B and D without). Median levels of IgM 
(IU/L) and IgG (IU/L) were higher in group A 
compared with group B (P < 0.05), the lympho-
cyte count was lower [1.09 × 109/L (0.39-2.67 
× 109/L) versus 1.52 × 109/L (0.48-2.6 × 
109/L), P < 0.05], the lymphocyte percentage 
was lower [21.9% (3.1%-50.9%) versus 28.65% 
(9.3%-46.4%), P < 0.05], and the CRP level was 
higher [14.39 mg/L (0.19-254.93 mg/L) versus 
3.28 mg/L (0.02-82.64 mg/L), P < 0.01; see 
Table 2]. These findings indicated the decline in 

inflammatory factors related to glucocorticoid 
treatment, especially among patients treated 
with glucocorticoid earlier in the progress of 
the disease. There were no significant differen- 
ces between group C and group D, suggesting 
that glucocorticoid treatment may have less 
impact on inflammatory factors when given 
later in the course of COVID-19 disease. The 
median IgM level for group A+B (patients treat-
ed within the first 3 weeks of disease) was  
higher than that of group C+D (patients treat- 
ed at a later stage, ≥ 3 weeks). The median lev-
els of IgG were 147.675 (0.84-224.52) for 
group A+B, and 174.17 (54.05-220.5) for group 
C+D, P < 0.05 (Table 3), suggesting that IgG  
levels may be related to duration of the dis-
ease. Median levels of CRP were 9.42 mg/L 
(0.02-254.93 mg/L) in group A+B, and 1.68 
mg/L (0.09-98.15 mg/L) in group C+D (P < 
0.01). This suggests that CRP is closely related 
to the degree of inflammation and anti-inflam-
matory treatment, and can be used as an indi-
cator of Inflammation and disease.

Glucocorticoid has been previously studied for 
use in many viral infectious diseases, but its 
clinical benefits have been widely debated [10, 
11, 21, 22], especially because in the treat-
ment of SARS, MERS, and influenza, adminis-
tration of glucocorticoid did not reduce 90 day 
mortality, and also increased the risk of sec-
ondary infection, osteoporosis, hyperglycemia, 
and other complications, as well as possibly 
prolonging virus clearance time [10, 11], and 
increasing the risk of death after 2 weeks of 
glucocorticoid treatment [22]. At present, drugs 
for the effective treatment of COVID-19 are still 
lacking. Many clinicians continue to use gluco-
corticoid for treatment of COVID-19, and most 
of them choose low dosage and a short course 
of treatment. Recent studies have given gluco-
corticoid therapy a positive evaluation. Studies 
show that among patients who receive mech- 
anical ventilation for COVID-19, glucocorticoid 
treatment reduces the time of ventilator use, 
and reduces 28-day mortality [8, 9, 23]. In our 
retrospective analysis of 173 patients without 
mechanical ventilation, glucocorticoid treat-
ment occurred in some patients in acute stage 
and within the first 3 weeks of disease, who 
received methylprednisolone (40-80 mg/day) 
by intravenous drip, which was stopped after 1 
week or gradually reduced over 3-7 days, and 
also in some patients treated more than 3 
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wise alter nucleic acid negative conversion 
times (see Tables 3 and 4, and Figures 3 and 
4), whether methylprednisolone or prednisone 
was administered. This could be related to the 
dosage and timing of glucocorticoid applica-
tion, because in this study, low-dose and short-
course glucocorticoid treatments were adopt-
ed. Either for patients admitted in the first 3 
weeks of disease or those admitted at a later 
stage, the median times of chief complaint 
were 16 days and 14 days, respectively (see 
Table 2). Thus, the median time until initiating 
glucocorticoid treatment was about 2 weeks, 
suggesting that the disease had already pro-
gressed to a very high level in the acute stage 
of COVID-19. It may prove better to administer 
glucocorticoid in the early stage, but this needs 
to be confirmed in a greater number of cases.

Our study also found that nucleic acid negative 
conversion time was significantly longer for 
patients with a disease course of more than 3 
weeks than for patients with disease course 
less than 3 weeks (37 d versus 23 d, P < 0.01). 
Higher median IgG level and lower CRP level in 
the former group (Table 3) were consistent with 
the disease having developed to the late stage. 
However, the prolonged duration of nucleic acid 
positivity among these patients cannot yet be 
explained. Secretion patterns have been re- 
ported [24, 25]. These studies suggest that 
COVID-specific antibodies level may decrease 
or disappear within a short time, and whether 
this is related to the longer duration of nucleic 
acid positivity still needs further study. Our 
analysis of chest CT scans showed that, al- 
though the proportion of pulmonary infection 
did not differ significantly between patients  
at different stages of disease (15.3% versus 
12.6%), the pulmonary fibrosis lesions were 
more serious in patients with course of disea- 
se beyond 3 weeks. On the one hand, this was 
consistent with pulmonary fibrosis having pro-
gressed beyond the acute stage, and on the 
other hand, it also suggested that the disease 
was more severe in these patients. In addition, 
the lymphocyte count and proportion were at a 
normal, low level, suggesting that poor recovery 
of immune function may also be a reason. 

In summary, most COVID-19 patients in the 
Wuhan area are middle-aged and elderly peo-
ple with chronic underlying diseases and a his-
tory of family gathering. Respiratory symptoms 

weeks after disease onset, who received oral 
prednisone (15-20 mg/day), which was stopp- 
ed after 1 week or gradually reduced within 3-7 
days. Patients in acute stage (within the first 3 
weeks, groups A and B) were more likely to be 
treated with glucocorticoid if they were severe, 
having low lymphocyte ratio or elevated CRP or 
other inflammatory factors (see Tables 1 and 
2). Patients in late stage (more than 3 weeks, 
groups C and D) were also more likely to be 
treated with glucocorticoid if severe (see Ta- 
bles 1 and 2). In contrast to previous reports 
that found glucocorticoid to be ineffective in 
the treatment of SARS and MERS, the present 
study suggested that low-dose and short cour- 
se glucocorticoid treatments showed good ef- 
fect for COVID-19. In patients whose course of 
disease was less than 3 weeks, the rate of 
improvement of lung lesions after 1 week of 
glucocorticoid treatment was significantly high-
er than that in patients whose treatment did 
not include glucocorticoid (33.05% and 22.5%, 
respectively). For patients whose course of dis-
ease was ≥ 3 weeks, there was no significant 
difference in changes in lung lesions with glu-
cocorticoid therapy. Our findings suggest that 
the initiation of glucocorticoid therapy during 
the acute stage of COVID-19 can improve clini-
cal symptoms, but whether glucocorticoid ther-
apy can improve the final clinical outcome still 
needs further study. The length of glucocorti-
coid treatment may be shorter in patients who 
are in the advanced stage, perhaps accounting 
for its weaker effect on lung shadow. Some 
patients who continued the treatment for an 
additional 4 weeks showed good improvements 
in lung shadow (Figures 4-6). These cases sug-
gest, preliminarily, that glucocorticoid use can 
also improve lung shadow in advanced pati- 
ents, with corresponding improvement of dys-
pnea, but this needs to be evaluated in a great-
er number of cases.

On the other hand, it remains to be clarified 
whether glucocorticoid treatment will affect 
nucleic acid negative conversion time in pa- 
tients with COVID-19. Previous studies on SA- 
RS and MERS showed that high viral load was 
associated with early administration of gluco-
corticoid, which prolonged the clearance of 
coronavirus [10, 11]. The present study found 
that, regardless of the disease stage being less 
than or greater than 3 weeks, glucocorticoid 
treatment did not significantly prolong or other-
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are the main symptoms. In this study, we retro-
spectively analyzed patients with concurrent 
onset who had been admitted at different stag-
es of the disease. We found that treatment with 
glucocorticoid did not prolong the time of nucle-
ic acid negative conversion, and that glucocor-
ticoid administration during acute phase can 
promote improvement of lung lesions. However, 
due to the small number of cases, further 
research is needed to verify these findings.
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