Journal of
INTERNATIONAL
MEDICAL RESEARCH

Retrospective Clinical Research Report

Journal of International Medical Research

Clinical observation of © The Auhr(s) 2023
° ° Article reuse guidelines:

gl u C oc o rtl co I d th e rapy fo r sagepub.com/journals-permissions
o, ® . ° ° DOI: 10.1177/0300060522 1149292
critically ill patients with fournas sagepub.comhome/imr

COVID-19 pneumonia SSAGE

Yingjie Zhu'*, Dongmei Chen'*®,
Yanfang Zhu?, Xuhua Ge', Zhuo Li' and
Hongjun Miao'

Abstract

Objective: We aimed to investigate the clinical effects of intravenous glucocorticoid (GC)
therapy for severe COVID-19 pneumonia.

Methods: Seventy-two patients hospitalized with severe COVID-19 pneumonia who were dis-
charged or died between 5 January 2020 and 3 March 2020 at Huangshi Infectious Disease
Hospital were included. Patients were divided into a treatment group (GC group) and non-
treatment group (non-GC group) according to whether they had received GCs within 7 days
of hospital admission.

Results: There was no significant difference between groups for Acute Physiology and Chronic
Health Evaluation (APACHE) Il score and 28-day survival rate. The rate of invasive mechanical
ventilation was higher in the GC group than in the non-GC group. On day 7 after admission, the
GC group had shorter fever duration and higher white blood cell count than the non-GC group.
In subgroup analysis by age and severity, there was no significant difference in 28-day survival rate
and other indicators. Compared with those in the non-GC group, patients in the GC group more
frequently required admission to the intensive care unit.

Conclusion: In the present study, we found no significant improvement in patients with severe
COVID-19 pneumonia treated with GCs within 7 days of admission.
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Introduction

COVID-19 was declared a global pandemic
by the World Health Organization. This
disease is highly contagious and spreads
rapidly. Most patients with COVID-19
pneumonia present with mild symptoms.
However, some patients develop dyspnea
and/or hypoxemia within 1 week of onset,
which can rapidly progress to acute respira-
tory distress syndrome' and can lead to
multiple organ failure. COVID-19 pneumo-
nia has brought great challenges to clini-
cians worldwide, and its pathogenesis is
not fully understood. There is currently no
specific treatment, with treatment being
mainly for symptoms. Studies on severe
COVID-19 pneumonia have found that
some patients have substantially increased
levels of inflammatory factors.'® This sug-
gests that inflammatory cytokine storms
occur in the body, as in severe acute respi-
ratory syndrome (SARS) and Middle East
respiratory syndrome (MERS).® For this
reason, glucocorticoids (GCs) are consid-
ered a potential drug therapy, but their clin-
ical effect remains unclear. In this study, we
retrospectively analyzed the clinical data of
72 patients with severe COVID-19 pneumo-
nia with the aim of clarifying the therapeu-
tic effect of GCs for these patients.

Methods

Patient enrollment

In this analysis, we included patients with
COVID-19 pneumonia who were dis-
charged (or died) between 5 January 2020
and 3 March 2020 at Huangshi City

Infectious Disease Hospital of Hubei
Province. According to their condition at
admission and with reference to the Novel
Coronavirus Pneumonia Diagnosis and
Treatment Program (Sixth Edition),* all
included patients met the diagnostic criteria
for severe or critically severe COVID-19
pneumonia. The diagnostic criteria for
severe COVID-19 pneumonia were meeting
any of the following: 1) respiratory distress,
with respiration rate >30 breaths/minute;
2) oxygen saturation at rest <93%; and 3)
arterial blood oxygen partial pressure
(PaO2)/oxygen uptake concentration
(Fi02) <300 mmHg. The diagnostic criteria
for critically severe COVID-19 pneumonia
were meeting one of the following condi-
tions: 1) respiratory failure requiring
mechanical ventilation; 2) shock; and 3)
other organ failure requiring monitoring
and treatment in the intensive care unit
(ICU). All enrolled patients were tested in
the local disease prevention and control
department and were positive for severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2) nucleic acid in more than
two nasopharyngeal swabs. The exclusion
criteria were as follows: 1) age <18 years;
2) tracheal intubation and invasive mechan-
ical ventilation within 24 hours of admission;
and 3) death within 24 hours of admission.

Study procedure

We retrospectively analyzed patients’ data
according to whether they received intrave-
nous GC treatment or not after admission.
All patients with COVID-19 pneumonia
were categorized according to whether
they received glucocorticoid treatment
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(GC group) or no glucocorticoid treatment
(non-GC group). The collected data includ-
ed the medical history of patients in both
groups, Acute Physiology and Chronic
Health Evaluation (APACHE) II score
within 24 hours of admission, routine
blood test results, blood glucose, and blood
biochemistry within 48 hours after admis-
sion. According to the Novel Coronavirus
Pneumonia Diagnosis and Treatment
Program, all included patients were bedrid-
den after admission and received treatment
to maintain water and electrolyte balance as
well as fully supportive, symptomatic treat-
ment, interferon nebulization, and lopinavir/
ritonavir antiviral treatment. With confirma-
tion of a bacterial infection, antibacterial
drugs were administered. Patients in the
GC group not only received the abovemen-
tioned treatments, they also received intrave-
nous methylprednisolone (1 to 2 mg/kg/day).
On day 7 after admission, all patients in the
GC group had completed more than 3 days
of treatment with GCs, and the clinical data
of patients in both groups were collected
again. The main observation index in this
study was the 28-day survival rate, and sec-
ondary indicators included fever duration,
total hospital stay, ICU admission rate,
ICU residence time, and percentage of
patients requiring invasive mechanical venti-
lation. The two groups of patients were then
divided into those aged <60 years and >60
years and those with a diagnosis of severe or
critically severe illness on admission.
Indicators including the 28-day survival
rate, total hospitalization days, admission
ICU rate, ICU residence time, and percent-
age of patients requiring invasive mechanical
ventilation were then assessed and compared
by subgroup.

Ethical considerations

All procedures involving human partici-
pants were performed in accordance with
the ethical standards of the institutional

and/or national research committee and
with the 1964 Declaration of Helsinki and
its later amendments or comparable ethical
standards. As this was a retrospective
study, informed consent was not required
by the ethics review board. Ethics approval
was received from the institutional ethics
committee of the Children’s Hospital of
Nanjing Medical University in 2022.

Statistical analysis

Data analysis was performed using
GraphPad 7.0 software (GraphPad Software
Inc. La Jolla, CA, USA). Measurement data
are reported using mean = standard devia-
tion, and the r-test was used. Count data
are reported as the rate and Fisher’s exact
test was used. Patients’ survival rates were
compared using the log-rank test. A p-value
<0.05 was considered statistically significant.

Results

Comparison of general characteristics at
admission between groups

The data of 72 patients with COVID-19
pneumonia were included in this study,
with 45 patients in the GC treatment
group and 27 patients in the non-GC treat-
ment group. Among the total, 42 were male
and 30 were female patients; the mean age
was 63.01 £14.87 years. The average time
from illness onset to admission was 6.84 +
3.41 days. The median time until receiving
GC treatment for patients in the GC group
was 3 days after admission, and the average
time was 4.54 4+ 3.82 days; the average treat-
ment time was 4.31 +1.92 days. There was
no significant difference between groups in
age, sex, time from onset to admission,
APACHE II score within 24 hours of admis-
sion, or the presence of hypertension, coro-
nary heart disease, diabetes, cerebrovascular
disease, chronic obstructive pulmonary dis-
ease (COPD), and the proportion with
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malignant tumors or other diseases.
Additionally, there was no significant differ-
ence in fasting blood glucose level, white
blood cell count (WBC), and absolute lym-
phocyte count between the two groups within
48 hours of admission. There were no signif-
icant differences in levels of creatinine (Cr),
alanine aminotransferase (ALT), or aspartate
aminotransferase between groups within 48
hours of admission (Table 1).

Comparison of the treatment effect
between groups 7 days after admission

By day 7 after admission, all patients in the
GC group had received 3 to 5 days of GC
therapy. Data analysis showed that com-
pared with patients in the non-GC group,
WBC levels among those in the GC group
were significantly increased (p-value
<0.05). The difference in absolute

lymphocyte count, C-reactive protein
(CRP), procalcitonin (PCT), blood glucose,
ALT, Cr, and PaO2/FiO2 levels was not
statistically significant (Table 2).

Comparison of 28-day survival between
groups

We compared the survival rates between
groups. At 28 days, the survival rate in
the non-GC group was 88.89%, and that
in the GC group was 71.11%, with hazard
ratio 0.37. There was no significant differ-
ence in the mortality rate between the two
groups (Figure 1).

Comparison of secondary observation

indexes between groups

Compared with the non-GC group, fever
duration in the GC group was significantly

Table 1. Comparison of general information between the two groups of patients on admission.

Number (%) or mean + standard deviation

Total (n=72) GCs (n=45) Non-GCs (n=27) p

Age (y) 63.01 =14.87 6420+ 14.71 61.04£15.21 0.386
Sex 0.625

Female 30 (41.67%) 20 (44.44%) 10 (37.04%)

Male 42 (58.33%) 25 (55.56%) 17 (62.96%)
Time from onset to admission (d) 6.84 £34I 7.15£3.70 6.24 £2.77 0.325
APACHE I 7.60 £3.60 791 £3.57 7.07 £3.67 0.343
Basic illness

Hypertension 28 (38.89%) 16 (35.56%) 12 (44.44%) 0.047

Cardiovascular disease 10 (13.89%) 4 (8.89%) 6 (22.22%) 0.161

Diabetes Il (15.28%) 6 (13.33%) 5 (18.51%) 0.737

Cerebrovascular disease I (1.39%) | (2.22%) 0 (0.00%) >0.999

COPD I (1.39%) I (2.22%) 0 (0.00%) >0.999

Malignant tumor 2 (2.78%) 2 (4.44%) 0 (0.00%) 0.525
Blood glucose (mmol/L) 8.024 +3.675 7.88+3.23 8.38+4.70 0.621
Cr (umol/L) 66.43 £22.74 70.07 £22.38 64.33+£22.93 0.309
WBC (x 10%/L) 5434271 483+1.98 5.744+2.99 0.175
L (x10°1L) 0.85+£0.658 1.03+0.97 0.76 +0.40 0.099
ALT (U/L) 34.01 £27.71 28.92 + 14.58 37.09+£33.03 0.238
AST(U/L) 45.52+29.98 38.62+£22.26 49.70 £31.90 0.125

GC, glucocorticoid; COPD, chronic obstructive pulmonary disease; APACHE, Acute Physiology and Chronic Health
Evaluation; Cr, creatinine; WBC, white blood cell; ALT, alanine aminotransferase; AST, aspartate aminotransferase;

L, lymphocytes.
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Table 2. Comparison of treatment effect between the two groups at day 7 after admission.
GGCs (n=45) Non-GCs (n=27) p

WBC (x I09/L) 11.89 +5.66 7.30+493 0.007
L (x I09/L) 0.78 +-0.48 0.744+0.31 0.760
CRP (mg/L) 26.41 +7.45 23.62+9.08 0.187
PCT (ng/mL) 0.87 +0.35 0.74 +0.42 0218
Blood glucose (mmol/L) 9.21 £4.33 7.45+£3.08 0.086
ALT (U/L) 54.51 4+ 18.48 45.09 +£21.58 0.077
Cr (umol/L) 55.48 4+-19.09 48.63 +21.38 0.202
P/F 17820 +97.11 211.09 4+ 105.53 0.266

GG, glucocorticoid; Cr, creatinine; WBC, white blood cell; ALT, alanine aminotransferase; L, lymphocytes; CRP, C-reactive
protein; PCT, procalcitonin; P/F, arterial blood oxygen partial pressure/oxygen uptake concentration.
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b i - .. GCs
~ 80 LHSRRSSR
S
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Figure |I. Comparison of survival rate between the GC group and non-GC group.

Table 3. Comparison of secondary observation indexes between two groups of patients.

GGCs (n=45) Non-GCs (n=27) p
Fever duration (d) 720£4.10 9.50+4.20 0.026
Total hospitalization (d) 19.00 £ 8.00 17.00 £5.70 0.452
ICU admission (%) 55.32 29.63 0.052
ICU residence time (d) 3.17+£4.10 1.39+3.07 0.120
Invasive mechanical ventilation (%) 3333 Il 0.049

GC, glucocorticoid; ICU, intensive care unit.

shorter (p-value <0.05). There was no sig-
nificant difference between groups in total
hospitalization days, ICU admission rate,
and ICU residence time. Compared with

the non-GC group, the proportion of
patients in the GC group requiring invasive
mechanical ventilation was significantly
higher (p-value <0.05) (Table 3).
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Subgroup analysis of patient prognostic
indicators

p
0.480
0.017
0.064

Patients were grouped according to age
(28 patients aged <60 years and 44 patients
aged >60 years) and severity (33 patients
with severe illness and 39 patients with
critically severe illness) at the time of admis-
sion. By age group, we found no significant
difference in the 28-day survival rate, total
hospitalization days, ICU admission rate,
ICU residence time, and proportion of
patients requiring invasive mechanical ven-
tilation between patients in the GC and
non-GC groups. According to severity, the
28-day survival rate, total hospitalization
days, ICU residence time, and proportion
of patients requiring invasive mechanical
ventilation showed no significant differ-
ence. However, compared with that in the
non-GC treatment group (30.8%), the rate
of ICU admission in the GC group (53.3%)
was significantly higher (p-value <0.05)
(Table 4).

Non-GCs

(n=10)

13.224+8.14 0.391
530+4.42 0.614

70%
40
|

6.41 +6.35

44.83

Critically severe
illness (n=39)
GGCs

(n=29)

55.17%

16.04 +8.54

p
0.282 82.76
0.65+1.58 0.274

17.56 +4.52 0.150

23.53

Non-GCs

(h=17)

1.50£2.71

Severe illness (n=33)
(n=16)

GGCs
43.75

0.170
0.101
0.489

p
16.33+5.50 0.618 20.31+5.92

35.71
2.14+3.96 0.073

Non-GCs
21.43

(n=14)

85.71%

Discussion

COVID-19 pneumonia is an acute respira-
tory infectious disease, which has strong
infectivity and rapid progression. Current
reports show the mortality rate of hospital-
ized patients with COVID-19 pneumonia to
be 4.3% to 28.2%, and the mortality rates
of elderly patients and patients who meet
the diagnostic criteria for severe and criti-
cally severe illness on admission are signif-
icantly increased.’ ® The etiologic agent of
COVID-19 pneumonia is SARS-CoV-2, a
novel type of enveloped RNA betacorona-
virus that is related to SARS-CoV and
MERS-CoV.*!*

There is currently no specific treatment
for COVID-19 pneumonia. Related studies
have investigated monoclonal antibody
therapy,'' soluble recombinant angiotensin-
converting enzyme 2 protein, and lopinavir/
ritonavir;'? '* however, their effects have not

5.60 +6.45

Age >60 years (n=44)
GGCs
(n=30)
17.59+7.84
0.276 66.67
0.102 36.67

0.933

>0.999 63.33%
0.648

p

15.69 +7.12
30.77
2.62+3.50

Non-GCs
0

(n=13)

92.31%

17.13£9.10

53.33
2.73+3.77

26.67

Age <60 years (n=128)

GGCs
(n=15)
86.67%

ventilation (%)

Table 4. Subgroup analysis of prognostic indicators.

GC, glucocorticoid; ICU, intensive care unit.

ICU residence time (d)

28-day survival rate
Total hospitalization (d)
ICU admission (%)
Invasive mechanical
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been confirmed. In clinical practice, compre-
hensive and supportive, symptomatic treat-
ment is mainly used. The pathogenesis of
COVID-19 pneumonia has not yet been
fully clarified, and it is believed that inflam-
matory cytokine storms and viral escape
from cellular immune responses play impor-
tant roles in the severity of this disease.’ In
theory, GCs can influence the production of
inflammatory cells by affecting protein
expression, reducing the inflammatory
response, and inhibiting lung inflamma-
tion.!> Thus, some scholars believe that
GCs can be used to treat patients with
COVID-19 pneumonia.'® However, GCs
also have an immunosuppressive effect on
the body’s immune function. Therefore, no
direct clinical evidence has proven whether it
is beneficial to use GCs to treat patients with
COVID-19 pneumonia.

GCs are widely used in the treatment of
viral pneumonia.'”'® A retrospective study
of clinical data from 401 patients with
SARS showed that the proper use of GCs
could reduce mortality in critically ill
patients with SARS and shorten the
length of hospitalization without causing
secondary infections or other complica-
tions.'” However, a prospective cohort
study of 2141 patients with influenza-
associated pneumonia showed that low to
moderate doses of corticosteroids reduced
mortality in patients with PaO2/FiO2 level
<300mmHg.?® However, in a systematic
review of SARS research, 25 of 29 studies
found no definite conclusions, and the
remaining four studies found negative
effects.’*> A retrospective study on the
use of GCs in MERS showed that patients
treated with GCs were more likely to
require tracheal intubation, ventilation,
and other treatments, and there was no sig-
nificant difference in the 90-day mortality
rate compared with patients who did not
receive GCs.!” Additionally, GCs have
been used in animal experiments to treat
viral pneumonia, which led to decreased

enhanced viral
23,24

lymphocyte recruitment,
replication, and increased mortality.
Another study pointed out that GCs had
no clinical benefit in the treatment of respi-
ratory syncytial virus pneumonia and could
even be harmful.” Owing to different
results in the existing literature, the effect
of GCs in patients with viral pneumonia,
like COVID-19 pneumonia, remains
controversial.

The effect of GCs in treating viral pneu-
monia has been investigated by other
researchers. Ni et al. conducted a retrospec-
tive study on the use of GCs in the treat-
ment of influenza. According to their
findings, the authors concluded that after
receiving GCs, the body’s immune response
is suppressed, and secondary infections
could be more likely to occur.’® In our
study, we found that the post-treatment leu-
kocyte level among patients in the GC
group was higher than that in the non-GC
group, with no significant difference in PCT
and CRP levels between groups. Fever
duration in the GC group was significantly
shorter than that in the non-GC group, and
there was no evidence of a secondary infec-
tion. Therefore, we believe that the
increased blood leukocyte levels in patients
treated with GCs may be owing to the func-
tion of GCs in promoting bone marrow to
produce neutrophils. Because the number
of peripheral blood leukocytes is mainly
affected by neutrophils, the peripheral
blood leukocyte count increases according-
ly, i.e., this increase is not caused by a sec-
ondary infection. However, patients in the
GC group were not found to benefit in
terms of the survival rate and ICU admis-
sion rate. Therefore, we believe that the rel-
atively short fever duration in the GC
group may be owing to the role of GCs in
inhibiting the release of pyrogens from
monocytes, thereby inhibiting the move-
ment of leukocytes and local inflammatory
reactions, which results in lowering the
body temperature but without showing
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any signs of improvement. There was no
significant difference in PaO2/Fi0O2 values
between the GC and non-GC groups, indi-
cating that low-dose GC treatment failed to
improve patients’ oxygenation. After the
treatment, there was no significant differ-
ence in blood glucose, ALT, Cr, and other
clinical findings in either group, indicating
that short-term treatment with low-dose
GCs had no significant effect on liver and
kidney functions or blood glucose levels in
patients with COVID-19 pneumonia.

We found no significant difference in
total hospital days, ICU admission rate,
and ICU residence time between patients
who received GCs and those who did not.
We found that after receiving GCs, the
above clinical indicators did not significant-
ly improve. A comparison of the rate of
invasive ventilation between groups sug-
gested that patients in the GC group were
more likely to require endotracheal intuba-
tion and mechanical ventilation. We
observed that compared with the condition
at admission, some patients’ condition was
aggravated upon starting to receive GC
treatment, accompanied by hypoxemia
and other conditions. Existing studies
have reported different results, so the role
of GCs in severe viral pneumonia remains
controversial. Some research has shown
that when imaging shows an increase in
lung shadows, early and appropriate use
of GCs can significantly reduce lung disease
progression and improve the patient’s clin-
ical symptoms.?’ However, other studies
suggest avoiding the early use of GCs to
prevent complications.”® Clinicians’ choice
of GCs is mostly based on personal experi-
ence, and standards for the use of GCs are
not uniform as yet. All these reasons limit
understanding of the relationship between
the use of GCs and the choice of endotra-
cheal intubation and timing of invasive
mechanical ventilation. We found no signif-
icant difference in 28-day survival rates
between the groups in our study, which

indicates that survival in our patients with
COVID-19 pneumonia did not improve
after receiving treatment with GCs.
However, owing to time constraints, we
could not assess the survival rate at 90 days
or longer, which is a limitation of this study.

To investigate whether the effects of GCs
on COVID-19 pneumonia are related to age
and severity of disease, we conducted a
stratified analysis of the clinical data of
patients with COVID-19 pneumonia
according age group, i.e., <60 years and
>60 years. The results showed no signifi-
cant difference between age groups in
total hospital days, ICU admission rate,
ICU residence time, proportion requiring
invasive mechanical ventilation, and
28-day survival rate between patients who
received GC treatment and those who did
not. Furthermore, the effect of GC treat-
ment in patients aged <60 years and those
aged >60 years was found to be equivalent.
The clinical data of patients with severe and
critically severe illness showed no evidence
of benefit for patients receiving GC treat-
ment in either group.

The evaluation conducted in this study
has some limitations. The study has the lim-
itations inherent to retrospective studies,
such as certain selection bias and recall
bias. Additionally, the sample size was
small, which could lead to bias in the results.

In summary, this study showed that GCs
have no obvious clinical effect in treating
critically ill patients with COVID-19.
However, the pathogenesis of this disease
is complex and factors that affect the prog-
nosis of patients with COVID-19 pneumo-
nia remain unclear. Therefore, a larger
randomized controlled trial is required to
evaluate the effects of GC treatment in
patients with COVID-19 pneumonia in a
more comprehensive way.

Acknowledgements
We thank all participants in this study.



Zhu et al.

Author contributions

Dongmei Chen and Yingjie Zhu drafted the man-
uscript; Yanfang Zhu collected and analyzed the
data. Xuhua Ge performed statistical analyses.
Zhuo Li carried out the follow-up. Dongmei
Chen and Hongjun Miao contributed to study
conception, provided critical review of the manu-
script, and approved the final submission.

Declaration of conflicting interests

The authors declare that there is no conflict of
interest.

Funding

The authors disclose receipt of the following
financial support for the research, authorship,
and/or publication of this article: This research
was funded by grants from the General Project

of Science and Technology Development
Fund of Nanjing Medical University (No.
NMUB20210070).

ORCID iD

Dongmei Chen @ https://orcid.org/0000-0002-
8637-0920

References

1. Huang C, Wang Y, Li X, et al. Clinical fea-
tures of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet 2020;
395: 497-506.

2. Gao Y, Li T, Han M, et al. Diagnostic
Utility of Clinical Laboratory Data
Determinations for Patients with the Severe
COVID-19. J Med Virol 2020; 92: 791-796.

3. Channappanavar R and Perlman S.
Pathogenic human coronavirus infections:
causes and consequences of cytokine storm
and immunopathology. Semin Immunopathol
2017; 39: 529-5309.

4. National Health Commission of the People’s
Republic of China. Chinese management
guideline for COVID-19 (version 6.0).
Feb 19, 2020. http://www.nhc.gov.cn/yzygj/
$7653p/202002/8334a8326dd94d329df351d
7da8aefc2/files/b218cfeblbc54639af227f922
bfob817.pdf (accessed Feb 19, 2020; in
Chinese).

10.

11.

12.

13.

15.

. Wang D, Hu B, Hu C, et al. Clinical

Characteristics of 138 Hospitalized Patients
With 2019 Novel Coronavirus-Infected
Pneumonia in Wuhan, China. JAMA 2020;
323: 1061-1069.

. Guan WJ, Ni ZY, Hu Y, et al. Clinical

Characteristics of Coronavirus Disease 2019
in China. N Engl J Med 2020; 382: 1708—1720.

. Zhou F, Yu T, Du R, et al. Clinical course

and risk factors for mortality of adult inpa-
tients with COVID-19 in Wuhan, China: a
retrospective cohort study. Lancet 2020; 395:
1054-1062.

. Cao J, Tu WIJ, Cheng W, et al. Clinical

Features and Short-term Outcomes of 102
Patients with Corona Virus Disease 2019 in
Wuhan, China. Clin Infect Dis 2020; 71:
748-755.

. Zhu N, Zhang D, Wang W, et al. A Novel

Coronavirus from Patients with Pneumonia
in China, 2019. N Engl J Med 2020; 382:
727-733.

Lu R, Zhao X, Li J, et al. Genomic charac-
terisation and epidemiology of 2019 novel
coronavirus: implications for virus origins
and receptor binding. Lancet 2020; 395:
565-574.

Shanmugaraj B,  Siriwattananon K,
Wangkanont K, et al. Perspectives on mono-
clonal antibody therapy as potential
therapeutic intervention for Coronavirus
disease-19 (COVID-19). Asian Pac J
Allergy Immunol 2020; 38: 10-18.

Batlle D, Wysocki J and Satchell K. Soluble
angiotensin-converting enzyme 2: a potential
approach for coronavirus infection therapy?
Clin Sci (Lond) 2020; 134: 543-545.

Yao TT, Qian JD, Zhu WY, et al. A system-
atic review of lopinavir therapy for SARS
coronavirus and MERS coronavirus-A pos-
sible reference for coronavirus disease-19
treatment option. J Med Virol 2020; 92:
556-563.

. Cao B, Wang Y, Wen D, et al. A Trial of

Lopinavir-Ritonavir in Adults Hospitalized
with Severe Covid-19. N Engl J Med 2020;
382: 1787-1799.

Nicholls JM, Poon LL, Lee KC, et al. Lung
pathology of fatal severe acute respiratory
syndrome. Lancet 2003; 361: 1773-1778.


https://orcid.org/0000-0002-8637-0920
https://orcid.org/0000-0002-8637-0920
https://orcid.org/0000-0002-8637-0920
http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aefc2/files/b218cfeb1bc54639af227f922bf6b817.pdf
http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aefc2/files/b218cfeb1bc54639af227f922bf6b817.pdf
http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aefc2/files/b218cfeb1bc54639af227f922bf6b817.pdf
http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aefc2/files/b218cfeb1bc54639af227f922bf6b817.pdf

Journal of International Medical Research

16.

17.

18.

19.

20.

21.

22.

Shang L, Zhao J, Hu Y, et al. On the use of
corticosteroids for 2019-nCoV pneumonia.
Lancet 2020; 395: 683-684.

Arabi YM, Mandourah Y, Al-Hameed F,
et al. Corticosteroid Therapy for Critically
Il Patients with Middle East Respiratory
Syndrome. Am J Respir Crit Care Med
2018; 197: 757-767.

Stockman LJ, Bellamy R and Garner P.
SARS: systematic review of treatment
effects. PLoS Med 2006; 3: e343.

Chen RC, Tang XP, Tan SY, et al
Treatment of severe acute respiratory syn-
drome with glucosteroids: the Guangzhou
experience. Chest 2006; 129: 1441-1452.

Li H, Yang SG, Gu L, et al. Effect of low-
to-moderate-dose corticosteroids on mortal-
ity of hospitalized adolescents and adults
with influenza A(HIN1)pdmO09 viral pneu-
monia. Influenza Other Respir Viruses 2017;
11: 345-354.

Yam LY, Lau AC, Lai FY, et al
Corticosteroid treatment of severe acute
respiratory syndrome in Hong Kong.
J Infect 2007; 54: 28-39.

Auyeung TW, Lee JS, Lai WK, et al. The
use of corticosteroid as treatment in SARS
was associated with adverse outcomes: a

23.

24.

25.

26.

27.

28.

retrospective cohort study. J Infect 2005;
51: 98-102.

Domachowske JB, Bonville CA, Ali-Ahmad
D, et al. Glucocorticoid administration accel-
erates mortality of pneumovirus-infected
mice. J Infect Dis 2001; 184: 1518-1523.
Panesar NS. What caused lymphopenia in
SARS and how reliable is the lymphokine
status in glucocorticoid-treated patients?
Med Hypotheses 2008; 71: 298-301.

Lee FE, Walsh EE and Falsey AR. The
effect of steroid use in hospitalized adults
with respiratory syncytial virus-related ill-
ness. Chest 2011; 140: 1155-1161.

Ni YN, Chen G, Sun J, et al. The effect of
corticosteroids on mortality of patients with
influenza pneumonia: a systematic review
and meta-analysis. Crit Care 2019; 23: 99.
Soo YOY, Cheng Y, Wong R, et al
Retrospective comparison of convalescent
plasma with continuing high-dose methyl-
prednisolone treatment in SARS patients.
Clin Microbiol Infect 2004; 10: 676-678.
Brun-Buisson C, Richard JC, Mercat A,
et al. Early corticosteroids in severe influen-
za A/HINI pneumonia and acute respirato-
ry distress syndrome. Am J Respir Crit Care
Med 2011; 183: 1200-1206.



	table-fn1-03000605221149292
	table-fn2-03000605221149292
	table-fn3-03000605221149292
	table-fn4-03000605221149292

