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Background: Clinicians’ selection of glucocorticoids during hospitalization of COPD
patients is often based on the medical staff’s judgment of the patient’s condition, and there
is no objective judgment standard. The purpose of this study was to investigate the outcome
of severe COPD deterioration in patients treated with glucocorticoid and without glucocorti-
coid during hospitalization.

Methods: This study was an observational cohort study. Data on hospitalization with severe
COPD deterioration were collected and followed up for 1 year. One year after discharge, the
re-hospitalization due to COPD was collected retrospectively. The patients were divided into
glucocorticoid group and control group according to whether the patients were given
glucocorticoid therapy or not when they were admitted to hospital for the first time. The
primary outcome was rate of future COPD exacerbations, while the secondary outcome was
hospital stay, treatment cost and COPD-related readmission time. These results are analyzed
by using Poisson model and Cox regression model.

Results: A total of 91 patients were enrolled in the study, including 39 in the control group
and 52 in the glucocorticoid group. The annual rate of future COPD exacerbations in the
glucocorticoid group was significantly lower than that in the control group (RR,0.50 [95%
CI, 0.26-0.98]; P = 0.045). The risk of COPD recurrence in the glucocorticoid group was
lower than that in the control group, as assessed in a time-to-first-event analysis (HR,0.46
[95% CI 0.22-0.97]; P = 0.042). Subgroup analysis found that in patients with blood
eosinophil <100 cells/p 1, the future annual severe exacerbation rate of glucocorticoid
group was significantly lower than that in the control group (adjusted RR,0.37 [95% CI
0.17-0.83]; P = 0.016).

Conclusion: The use of glucocorticoids during hospitalization in COPD can more effec-
tively reduce the severe deterioration of COPD than without glucocorticoids.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common respiratory disease char-
acterized by persistent airflow limitation. The primary clinical symptoms are cough,
expectoration and dyspnea, and the morbidity and mortality are gradually increasing.
The latest research by Wang et al shows that in China, the overall prevalence rate of
COPD is 8.6%. The prevalence rate of COPD in people over 40 years old is 13.7%."
About 25 million people worldwide die of chronic obstructive pulmonary disease
(COPD) every year.” COPD ranks fourth in the cause of death in the world and seventh
in the burden of disease.”*
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Acute exacerbation of COPD refers to the aggravation
of respiratory symptoms, the degree of change is beyond
the range of daily variation and leads to changes in drug
treatment. The therapeutic drugs for COPD primary
include bronchodilators, glucocorticoids, antibiotics,
expectorants and so on. In stable COPD patients with
FEV1 < 60% predicted, regular inhalation of glucocorti-
coids can improve symptoms, lung function, improve
quality of life and reduce the frequency of acute exacer-
bation. Clinical studies have also shown that glucocorti-
coid use in AECOPD patients can shorten recovery time,
improve pulmonary function and hypoxemia, and reduce
the risk of recurrence and treatment failure,” but may lead
to an increased risk of pneumonia and fungal infection.®
Therefore, the clinical benefits and risks of patients with
COPD need to be fully considered in both acute exacer-
bation and stable phase. The number of eosinophils has
been used as the only biological indicator of long-term
inhalation of sex glucocorticoids in stable COPD, but at
present, there is no unified standard in the guidelines for
the selection of glucocorticoid therapy in patients with
AECOPD, so the clinical selection is quite different, and
the long-term effect is not exact.” Medical staff often make
empirical judgment on the glucocorticoid selection of
patients with AECOPD based on the judgment of patients’
symptoms.

Therefore, this study investigated the indicators and
prognosis of patients with severe COPD deterioration
treated with and without glucocorticoid therapy during
hospitalization, to understand the clinical benefits of glu-
cocorticoid use, and to predict the factors affecting the
long-term prognosis of glucocorticoid by subgroup analy-
sis and interaction study.

Methods

This study is a 1 year observational study. Through elec-
tronic medical records, a retrospective screening was con-
ducted on all hospitalized patients with severe COPD who
occurred in West China Airport Hospital of Sichuan
University (Shuangliu District first people’s Hospital)
between January 1, 2017 and June 1, 2018. The primary
diagnosis of hospitalization must be registered as “acute
exacerbation of COPD”. This study was registered in the
Chinese Clinical Registry (ChiCTR2000038966). The data
used in this study is obtained from the previous clinical
diagnosis and treatment in our hospital, and the risk to the
subjects of this study is not greater than the minimum risk.
Exemption of informed consent will not adversely affect

the rights and health of the subjects. The privacy and
personal identification information of the subjects are pro-
tected. Therefore, the ethics committee of our hospital
does not require patients to agree to review their medical
records. The present study was approved by the ethics
committee of the hospital and adhered to the tenets of
the Declaration of Helsinki.

Study Patients

All patients aged between 18 and 95 met the diagnostic
criteria for acute exacerbation of COPD in the 2018
revised Global
Pulmonary Disease (GOLD) (8). There was a report of

Initiative for chronic obstructive
stable pulmonary function examination within 6 months
before admission, and the compliance was good. ICS/
LABA or ICS/LABA+LAMA was used in the stable per-
iod. Patients with other lung diseases (such as asthma,
pulmonary interstitial disease, pulmonary tuberculosis,
etc.), severe chronic diseases, malignant tumors and
those who were unable to provide hospitalization informa-
tion due to COPD one year before and after admission
were excluded.

Sample Size Estimation

According to PASS15.0 calculations, 41 cases and 41
controls are required to achieve 95% efficacy and 5%
alpha error. We collected 39 cases of control group and
52 cases of glucocorticoid group, achieving 93% efficacy
and 5% alpha error.

Data Acquisition
The data collected manually through the hospital electro-
nic medical record system include the following: demo-
graphic data; clinical characteristics; complications; Date,
time and outcome of laboratory blood tests in the hospita-
lization; medical expenses and information relevant to all
hospitalization records such as specific medication meth-
ods for deterministic treatment components (antibiotics/
glucocorticoids) in hospitalization, start and stop dates,
by discharge records provided by the patient and the read-
missions due to COPD in the hospital database, collection
of readmission treatment details, readmission date.
Patients were consulted by telephone about the number
of acute exacerbations of COPD one year before admis-
sion. Other data manually extracted from the outpatient
system include: stable lung function within 6 months
before admission; the patient’s outpatient medication list
records; and

and medical long-term maintenance
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medication components (ICS/LABA or ICS/LABA

+LAMA) before and after discharge.

Grouping Criteria and Research Variables
According to the inpatient doctor’s advice each eligible
subject will be assigned to glucocorticoid group (gluco-
corticoid used) and control group (no glucocorticoid use).
The primary outcome was the annual severe exacerbation
rate. Severe exacerbation of COPD was defined as the
annual rate of future COPD exacerbations and hospitaliza-
tion in addition to systemic glucocorticoids and/or
antibiotics.” The annual severe exacerbation rate is defined
as the number of serious deterioration per person per year.
The secondary outcome were hospital stay, treatment cost
and COPD-related readmission time and the time of read-
mission for the first time associated with COPD.

Statistical Analysis

Using spss23.0 statistical software to complete the statis-
tical analysis, using bilateral test, P < 0.05 will be con-
sidered to be statistically significant (except for special
instructions). If it accords with normal distribution, the
comparison of continuous parameters between the two
groups is calculated by #-test; if it conforms to non-normal
distribution, the comparison of continuous parameters
between the two groups is calculated by Mann—
WhitneyU test. The frequency difference between groups
passed the chi-square test.

The primary analysis is to use Poisson regression
model to compare the annual severe deterioration rate of
each patient, and to observe the number of days as a
compensation variable. Secondary analysis uses Kaplan-
Meier charts and Cox proportional hazard models for
event analysis to estimate the first increased risk ratio.

Two subgroup analyses were performed to illustrate the
potential response predictors. For the first time, a subgroup
analysis was made for baseline blood eosinophil count and
the number of hospitalizations due to COPD in the past 12
months before the first admission. The second analysis
included the same two covariates and the correlation ana-
lysis of each variable at the baseline. The variables that
had great influence on the outcome and gender, age, BMI,
smoking, complications and GOLD classification were
selected for subgroup analysis.

Two sensitivity analyses were carried out, and the
primary outcome indicators were analyzed according to
the first admission glucocorticoid group and the control
group for the first time. The first sensitivity analysis only

included people with the same admission and re-admission
treatment groups. After the second sensitivity analysis was
divided into groups according to the specific re-admission
glucocorticoid therapy, the re-admission grouping method
was consistent with the first admission treatment mode.

Results

A total of 898 candidate inpatients were included, includ-
ing 52 patients in the glucocorticoid group, 39 patients in
the control group, 42 patients in the glucocorticoid group
and 33 patients in the control group for the first sensitivity
analysis. The specific treatment methods were divided into
systemic glucocorticoid group (n = 32), local glucocorti-
coid group (n = 20) and control group (n = 39). The
second sensitivity analysis included systemic glucocorti-
coid group (n = 21), local glucocorticoid group (n = 15)
33) (Figure 1). Among these
patients, there was no significant difference in baseline

and control group (n =

(Table 1). The control group CRP was significantly higher
than the glucocorticoid group see Table El.

Primary Outcome

In order to study the effect of glucocorticoid use on severe
deterioration during hospitalization, the annual COPD
severe exacerbation rate in the glucocorticoid group was
compared with that in the control group, and it was found
that the glucocorticoid group significantly decreased
(adjusted RR,0.50 [95% CI 0.26-0.98]; P = 0.045)
(Figure 2). Considering that the treatment of COPD re-
admission may be different from that of first-admission
glucocorticoid use, we analyzed the population in which
the glucocorticoid use of re-admission was the same as
that of first-admission glucocorticoid use, and there was no
significant difference between the two groups in the first
sensitivity analysis (Figure 3). In view of the poor stability
of the appeal study, and the fact that glucocorticoid ther-
apy during hospitalization includes systemic glucocorti-
coid therapy and local glucocorticoid therapy, and there
may be differences between systemic glucocorticoid ther-
apy and local glucocorticoid therapy, we are divided into
groups according to patients’ glucocorticoid use patterns
(see Table E2 for details of glucocorticoid use during
hospitalization). The study found that the serious dete-
rioration rate of systemic glucocorticoid COPD in the
control group was significantly lower than that in the
control group (adjusted RR. 0.28 [95% CI 0.12-0.68]. P
= 0.005), there was no significant difference in the severe
exacerbation rate of COPD between the local use of
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898 patients assessed for eligibility

789 excluded
18 Unable to contact

8 age>95

403 missing Pulmonary function

155 no using ICS

33 Asthma

281TD

28 Pulmonary tuberculosis

96 Unable to extract detailed hospitalization data
20 Lung cancer

109 signed

|

Glucocorticoid Group
n=63

11 did not complete follow-up

11 refused to follow-up

52 included in first analysis

Systemic Gluco- Local Glucocor-

ticoid Group
n=20

corticoid Group
n=32

42 included in sensitivity analysis1

21 included
in sensitivity
analysis2

15 included
in sensitivity
analysis2

Figure | Flow chart of patient registration process.

glucocorticoids and the control group (Table E3). The
second sensitivity analysis was carried out for the people
whose re-admission glucocorticoid use group was the
same as that of the first glucocorticoid group. Similar
results were obtained, as shown in Table E4. This means
that systemic glucocorticoid use during hospitalization can
effectively reduce the severe deterioration of COPD in
patients.

Considering that eosinophil count and the number of
readmission due to COPD before admission are indepen-
dent factors affecting readmission, we conducted a sub-
group analysis of these two factors. GOLD guidelines take
blood eosinophil > 300 cells/uL as a recommended indi-
cator for long-term inhalation of glucocorticoids, while
patients with blood eosinophil < 100 cells/uL are opposed
to long-term inhalation of glucocorticoids. Since the

|

Control Group
n=46

7 did not complete follow-up

7 refused to follow-up

‘ 39 included in first analysis

|

Control Group
n=39

33 included in sensitivity analysis1

33 included
in sensitivity
analysis2

median eosinophil count of patients we collected was 80
(30-170), we took blood eosinophil < 100 cells/uL as the
key point. In patients with blood eosinophil < 100 cells
/uL, the annual severe exacerbation rate of glucocorticoid
group was significantly lower than that in the control
group (adjusted RR,0.37 [95% CI 0.17-0.83]; P =
0.016). There was no significant difference in severe
exacerbation rate between the two groups with blood eosi-
nophil > 100 cells/uL (Figure 4). This means that
AECOPD patients with eosinophil < 100 cells/uL can
still get good clinical benefits by using glucocorticoids.
Based on the subgroup analysis of COPD admission
before admission, it was found that there was no signifi-
cant difference in the annual serious exacerbation rate of
COPD between the glucocorticoid group and the control
group (Figure 5).
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Table | Characteristics of the Patients at Baseline
Parameter Total (N =91) | Control Group (n =39) | Glucocorticoid Group (n =52) | P
Age, y, median (IQR) 69 (63-78) 74(63-80) 67(63-76) 0.164
Men, No.(%) 56 (61.5) 23 (59) 33 (63.5) 0.663
BMl,mean+SD 21.04+3.03 20.41+2.42 21.52+3.36 0.082
Former smoker,No.(%) 55 (60.4) 24(61.5) 31(59.6) 0.853
Comorbidities, yes, No./total (%) 70 (76.9) 33 (84.6) 37 (71.2) 0.131
Smoking pack-years, median (IQR) 21 (19-23) 20(0—40) 10(0-30) 0.435
COPD treatment, No. (%) 0.777
ICS/LABA 69 (75.8) 29(74.4) 40(76.9)
ICS/LABA/LAMA 22 (24.2) 10(25.6) 12(23.1)
Gold grade, No. (%) 0.508
| 9 (9.9) 2(5.1) 7(13.5)
2 37 (40.7) 17(43.6) 20(38.5)
3 36 (39.6) 17(43.6) 19(36.5)
4 9 (9.9 3(7.7) 6(11.5)
FEV1% predicted, meantSD 52.34+19.69 51.54+17.26 52.94+21.48 0.739
COPD admission in previous year 0(0-0) 0(0-0) 0(0-0) 0.477
0 73 (80.2) 30 (76.9) 43 (82.7) 0.792
| 12 (13.2) 6 (15.4) 6 (11.5)
22 6 (6.6) 3(7.7) 3 (52)
Eosinophil count (cells per pL), median (IQR) 80 (30-170) 80(10-150) 85(30-180) 0.184
Neutrophil %,median (IQR) 77.1 (65.7-83.5) 79.3(66.7-84.8) 75.5(64.7-83.1) 0.169

Note: The data are expressed as n (%), average +SD or median [quartile interval].

Abbreviations: ICS, inhaled glucocorticoids; LABA, long-acting 3 agonists; LAMA, long-acting muscarinic antagonists.

In order to study the factors affecting the relationship
between glucocorticoids and severe deterioration, we stu-
died the correlation between all variables (Figure 6). We
found that the variables related to the number of read-
missions after discharge were the number of hospitaliza-
tions due to COPD within one year before admission [r =
—0.23] and the number of eosinophils before first admis-
sion [r = 0.24]. Gender, age, BMI, PO2, smoking history,
complications and Gold grade were included in the inter-
action analysis. It was found that more clinical benefits
were obtained during hospitalization in COPD patients
over 65 years old, male, normal BMI, no smoking, con-
comitant symptoms, GOLD3-4, stable use of ICS/LABA
and PO, > 60mmhg during hospitalization (Figure 7).

Secondary Outcome

As shown by the Kaplan-Meier curve of the first serious
deterioration time of COPD, the first severe deterioration
time of the glucocorticoid group was significantly later

than that of the control group (p=0.028). (Figure 8).
Using the Cox model, the HR between the glucocorticoid
group and the control group was 0.46 (P = 0.042).

There was no significant difference in hospitalization
time and hospitalization cost between the two groups. The
median length of stay in the glucocorticoid group was 13
days (IQR, 9-15), with an average hospitalization cost of
8448.65 yuan (SD, 2292.20), while that in the control
group was 11 days (IQR, 9-13), with an average cost of
7656.30 yuan (SD, 1999.26). (Figures 9 and 10)

Adverse Reaction

In the course of hospitalization, a total of 17 adverse
events occurred. Hyperglycemia was found in 3 cases,
gastrointestinal reaction in 13 cases and osteoporosis in 2
cases. There was no difference in the incidence of adverse
events between the glucocorticoid group and the control

group. Table 2
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Figure 2 The ratio of the serious deterioration rate of COPD between the
glucocorticoid group and the non-glucocorticoid group within one year after dis-
charge, adjusting the number of hospitalization due to COPD in the year before
admission, the number of eosinophil cells and the number of CRP before admission
for the first time. The data in the bar chart represents the mean. *Means the
difference was statistically significant.

Relative Rate, 0.50
95%Cl,(0.23-1.06)

| P=0.072 |

e o o =
A o o o
] ] ] ]

Severe Exacerbation Rate
o
1

0.0-

Control Group Glucocorticoid
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Figure 3 Only the people in the re-admission treatment group and the first
admission group were analyzed. The ratio of the serious deterioration rate of
COPD in the glucocorticoid group and the non-glucocorticoid group within one
year after discharge was adjusted. The number of admission due to COPD, the
number of blood eosinophils and the number of CRP in the first year before
admission were adjusted.

Discussion

So far, there is still no uniform standard for the selection
of glucocorticoids during hospitalization in COPD. Due to
the side effects of glucocorticoids, medical staff and
patients may be conservative in the selection of glucocor-
ticoids. Although previous studies have shown that eosi-
nophils can be used as a biological indicator of stable
inhaled glucocorticoids, there are no studies on the long-

Glucocorticoid

- Group

mm Control Group

Relative Rate, 0.54
95%ClI,(0.13-2.25)

P=0.401

g
o
]

-
(3}
1

Relative Rate, 0.49
95%Cl,(0.23-1.04)

P=0.063

Severe Exacerbation Rate
(=) -
3] =)
| |

o
=)
l

Admission in
previous year ( NO)

Admission in
previous year( YES)

Figure 4 A subgroup analysis was made on whether there was acute aggravation of
COPD one year before the first admission, and the ratio of severe deterioration of
COPD between the glucocorticoid group and the non-glucocorticoid group.

term benefits and influencing factors of glucocorticoids
during hospitalization.

In our study, our results show that systemic glucocor-
ticoids during hospitalization can significantly reduce the
severe deterioration rate of COPD; in the past 20 years,
17 (Table 3) that glucocorti-
coids can significantly reduce the risk of COPD recurrence

related studies have shown

and prolong the time of recurrence, which is consistent
with our results. However, more than 70% of the studies
took place before 2007, when the long-term stable inhala-
tion drugs and methods of use of COPD patients were
immature, so the results at that time could not objectively
reflect the current situation. In addition, the maximum
follow-up time of all studies is limited to half a year,
only the recurrence rate and treatment failure rate have
been studied, and the design of setting the follow-up time
at 6 months may come from the design principles of the
SCCOPE study in 1998'® and the results of Dennis et al in
1999."% Dennis et al designed a six-month RCT trial and
found that glucocorticoids significantly reduced the rate of
first treatment failure for 30 days (23% vs 33%, P = 0.04)
and 90 days (37% vs 48%, P = 0.04) compared with
placebo. There was no significant difference in the six-
month treatment failure rate (51% in the combined gluco-
corticoid group and 54% in the placebo group, P = 0.58). It
was not until 2007 that the long-term natural history study
of severe exacerbation and death of chronic obstructive
pulmonary disease (COPD) revealed the rule of severe
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Figure 5 A subgroup analysis was made on whether eosinophil was less than 100 cell/uL before admission for the first time, and the ratio of severe deterioration rate of
COPD between glucocorticoid group and non-glucocorticoid group. * Means the difference was statistically significant.
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Figure 6 Bivariate correlation analysis of AECOPD patients: * means 0.05mm 2 p > 0.01; **means < 0.001. The data in the box represents the r value.

exacerbation of COPD.'” Therefore, the researchers at that
time may not realize that the change in the number of
acute events each year may have an impact on the

frequency of acute exacerbation thereafter, even if hospi-
talization a year ago may have a long-term impact on
subsequent COPD, so we raised the study time to 1 year.
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2 : 4 7 10

Figure 7 Ratio of severe deterioration of COPD in glucocorticoid group and non-glucocorticoid group in univariate model. BMI < 18.5 indicates malnutrition, BMI 2 25
indicates overnutrition, age > 65 represents advanced age, PO, < 60 indicates hypoxemia, GOLD -2 represents mild to moderate airflow limitation, GOLD3-4 represents
severe acute and severe airflow limitation. #Use inhalation drugs during COPD stabilization.

Our study not only compared the risk ratio of recurrence
between the two groups of patients, but also compared the
relative risk of annual acute exacerbation rate between the
two groups. Our results are more valuable for clinical
application and scientific research. Our research method
is based on the natural change law of severe aggravation of
COPD and the method innovation of cohort study method,
which provides a new research idea for the long-term
benefit of COPD hospitalization. In addition, inhalation
medication in the long-term stable period has been rela-
tively standardized at this stage. All the patients in our
study regularly used ICS, before and after discharge with
bacterial infection during hospitalization, all of them used
antibiotics, excluded the confounding factors of non-inhal-
ing glucocorticoids in the stable period, excluded the con-
founding factors of non-antibiotic treatment during
hospitalization, and the results were more reliable.
Moreover, a meta-analysis in 2014 found that oral

hormone can significantly reduce the rate of readmission
risk than the control group in obstructive lung disease.?’
Our study found that the use of glucocorticoids can effec-
tively reduce the risk of severe acute exacerbation of
chronic obstructive pulmonary disease patients, the results
of our study were consistent with the results of meta-
analysis. The different is, the former had a shorter fol-
low-up period and was designed to study the risk of read-
mission and recurrence rate of COPD, aiming at a single
event of the first COPD attack, while our study is mainly
aimed at the rate of future COPD exacerbations of patients
in the two groups within one year, which is the frequency
of the event attack over a period of time.

We are surprised to find that patients with eosinophil <
100 cells/ul use glucocorticoid can still get good long-term
benefits, which seems to be contrary to the fact that most
studies have found that the long-term benefits of glucocor-
ticoid use in patients with eosinophil < 100th/u 1 are not
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significant. Eosinophil count is an important potential
marker for evaluating the efficacy of steroids in the treat-
ment of chronic obstructive pulmonary disease. A large
number of clinical studies on the use of eosinophil-guided
glucocorticoids have focused on long-term low-dose inha-
lation guidelines for stable periods.?’ The 2018 Global
chronic obstructive Pulmonary Disease Initiative (GOLD)
guidelines recommend the use of peripheral blood eosino-
phil count (PBEC) to guide the selection of inhaled ster-
COPD
recommended when eosinophils > 300 cells/ul, and

oids to prevent deterioration,  strongly

considered for 100-300/ul.® Therefore, sometimes clinical
medical staff may subconsciously use the rules guided by
eosinophil as the rules for glucocorticoid selection in acute
exacerbation, but the research population and intervention
methods of the two are not consistent, so the results
obtained are not necessarily similar. Our study population
is in the acute episode of COPD, and the intervention is
the short-term use of large doses of systemic or local
glucocorticoids, which is different from the previous clin-
ical research population and intervention methods guided
by eosinophils, so our results do not violate the guidelines.
In another study, The treatment failure rate was 66% in
patients with a blood eosinophil count >2% who did not
receive prednisolone and 11% in those who did (mean
difference 55% (95% CI 38-73%), p<0.001). In patients
with a blood eosinophil count <2% there was no difference
in treatment failure rate.” This suggests that patients with
high levels of eosinophils treated with prednisolone have a
lower risk of COPD recurrence, while patients with low
eosinophils have a higher risk of COPD recurrence.”
However, it seems that our result was contrary to the
study. However, the primary outcome of former study
was different from our study, which aim at a single event
of the first COPD attack, our study is mainly aimed at the
rate of future COPD exacerbations of patients in the two
groups within one year, which is the frequency of the
event attack over a period of time. In addition our study
was a retrospective cohort study with a single center and
small sample. The overall eosinophil count in patients with
a response greater than or equal to 200 cells/ul was only
15 (16%). The accuracy of long-term benefits of glucocor-
ticoid use in AECOPD patients with a response greater
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Table 2 Adverse Events

Event Total (N 9= 91) Control Group (n = 39) Glucocorticoid Group (n = 52) P
Any adverse event 17(18.5) 7(17.9) 10 (19.2) 0.877
Any serious adverse event 0(0) 0(0) 0(0)
Most frequent adverse events
Hypertension 0 (0) 0 (0) 0 (0)
Hyperglycemia 3(33) 2 (5.1 1(1.9) 0.397
Gastrointestinal reaction 13 (14.3) 5(12.8) 8(15.4) 0.729
Osteoporosis 2(22) 0(0) 2(3.8) 0.216

than or equal to 200/p 1 was limited. In this study, our
results emphasize that the use of blood eosinophils as
biomarker in patients with stable COPD may not be
applicable to the selection of glucocorticoids in patients
with acute exacerbation of COPD, and the hormonal meth-
ods of eosinophils in patients with acute exacerbation of
COPD need to be further studied.

In this study, interaction analysis showed that COPD
patients use glucocorticoid during hospitalization may get
more long-term clinical benefits, who over 65 years old,
male, normal BMI, no smoking, concomitant symptoms,
GOLD3-4 grade, stable use of ICS/LABA and PO, >
60mmhg. GOLD2018 guidelines suggest that the risk fac-
tors for COPD are age, sex, airway hyperresponsiveness,
infection, chronic bronchitis and so on.® This is why we
use gender, concomitant complications and GOLD grading
as variables for interactive grouping. A study of 50,991
people found that they smoked 20 packs. Age or above
and body mass index < 18.5 kg/m? were also risk factors
for COPD, so BMI and smoking were also included in the
analysis variables.”® In addition, the therapeutic drugs
during the stable period are also variables that affect the
severe deterioration of COPD in patients, and PO2, which
we found in the bivariate correlation, is also one of the
variables that affect the severe deterioration. In this study,
almost all the factors that may affect the severe deteriora-
tion of patients were included in the interaction analysis,
and the biological significance of each group of variables
was clearly defined in the cross-grouping diagram. This
study analyzed in detail the long-term benefits of gluco-
corticoid therapy under various variables, and found for
the first time a number of factors affecting the long-term
benefits
AECOPD, in order to provide a reference for the evalua-

of glucocorticoid therapy in patients with

tion of optimal glucocorticoid selection in patients with
AECOPD.

Advantage

Our study found for the first time that the use of systemic
glucocorticoids during hospitalization can effectively
reduce rate of future COPD exacerbations in patients,
and found a number of factors affecting the long-term
benefits of glucocorticoids, which provides a clinical
basis and evaluation direction for the selection of gluco-
corticoids in acute exacerbation, and is of great clinical
significance. Our study found for the first time that cosi-
nophil count as a biological index for the selection of
glucocorticoids during hospitalization is not necessarily
reliable, breaking the conventional inertia and opening up
a new field of vision for the future study of biological
indicators in stable and acute stages of chronic diseases.
Based on the natural history characteristics of acute
exacerbation of COPD and the theory of clinical metho-
dology of cohort study, we break the traditional inherent
mode of studying the effect of hospitalization medication
on prognosis, and construct a new system for studying
hospitalization treatment and long-term prognosis of the
disease, which provides new research ideas for hospitali-
zation medication and long-term effect in the future.

Limitation

Our study is a single-center retrospective cohort study,
which can not achieve randomized double-blind, and
may produce regional and subjective treatment bias,
which can be verified by a multicenter randomized dou-
ble-blind prospective study with a larger sample size in the
future. In addition, due to the lack of objective and unified
evaluation criteria for acute exacerbation of COPD hospi-
talization, it may have an impact on the results of the
study. Therefore, the follow-up research direction can
focus on the research and development of convenient and
enforceable COPD hospitalization score criteria. Secondly,
although all hospitalized patients were treated with
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Control Group)

The relative risk of recurrence 30 days after oral

prednisone treatment was 0.63 (95% confidence

interval was 0.40 to 1.01). Prednisone

significantly prolonged the time of recurrence

0.04) (Figure 2).

Hazard ratio is 0.56 (95% confidence interval is

0.32 to 0.99)

compared with placebo (P

The risk ratio of moderate to severe

exacerbations was 0.95. The 95% ClI ranged from

0.66 to 1.37.

RCT

RCT

Follow-Up | Study | Primary Finding (Intervention Group vs

I month

6 months

Control Group

Placebo

14-day glucocorticoid

Intervention Group

Oral glucocorticoid

5-day systemic glucocorticoid

Population

AECOPD

AECOPD

Sample

Size, n

147

311

Article

Table 3 (Continued).

Publish
Year

2003

2013

antibiotics during the first hospitalization, which reduced
the antibiotic bias, we did not collect information on anti-
biotic treatment after re-admission, which may affect the
follow-up results. Finally, as the follow-up is a retrospec-
tive review of patients after one year, it is difficult to
collect the daily routine use of COPD during the stable
period, which will affect the final conclusion. Future pro-
spective studies can introduce electronic inhalation dosi-
meters and daily monitoring of patients’ daily medication
to accurately control confusion.

Conclusion

Systemic glucocorticoid use during hospitalization can
effectively reduce the severe deterioration rate of COPD
in patients. The number of blood eosinophils before
admission, age, sex, BMI, smoking, complications,
GOLD grade and stable medication may affect the long-
term effect of glucocorticoids during hospitalization.
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