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Abstract: The study aim was to explore the clinical efficacy and safety of inhaled corticosteroids (ICS)/long-acting
beta2-agonists (LABA) in combined with idiopathic pulmonary fibrosis and emphysema. 45 patients with combined
idiopathic pulmonary fibrosis and emphysema (CPFE) who were treated with ICS/LABA (Group A), 24 patients with
CPFE who were treated without ICS/LABA (Group B) and 35 patients with idiopathic pulmonary fibrosis (IPF) (Group
C) were enrolled into this study. Then, clinical efficacy and safety of ICS/LABA was analyzed through lung function
scores and lung high-resolution computed tomography (HRCT) scans. Compared with baseline levels, the FEV1%,
FVC% and DLCO% levels were increased 11.2%, 13.53% and 12.8% respectively in group A, but declined 14.21%,
16.8% and 21.25% respectively in group B, meanwhile, lung HRCT score was declined 9.31 in group A but increased
14.87 in group B, and there was significant difference between group A and group B (P<0.01). Furthermore, the
acute outbreak frequency was 44.4% and 75% in group A and B respectively within 12 months (P<0.05); moreover,
CPI index and HRCT score were both lower in group A than those in group B in acute episode period (P<0.05), but
there was no significant difference of PO, value between group A and B (P>0.05). The incidence of adverse reaction
was higher in group A than that in group B during this study, but there was no significant difference (P>0.05). ICS/
LABA therapy could improve lung function condition in patients with CPFE and declined acute out-break frequency
and severity of diseases during acute episode period.
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Introduction

Idiopathic pulmonary fibrosis (IPF) is a clinico-
pathological syndrome characterized by pulmo-
nary interstitial fibrosis caused by diffuse
alveolitis and anatomical disorder in alveolus,
and the histopathological characteristics of IPF
mainly presented usual interstitial pneumonia,
but the cause of pulmonary fibrosis is still
unknown. Furthermore, IPF is a chronic and ulti-
mately fatal pulmonary disease characterized
by a progressive decline in lung function [1] and
the poor prognosis of IPF is usually associated
with age, sex, smoking history, lung function
and lung computed tomography (CT) scores. In
addition, the prognosis of patients with com-
bined pulmonary fibrosis and emphysema was
much poorer than those with IPF but without
emphysema [2-6]. Moreover, Prof. Wiggnins
and his team firstly reported eight cases with
combined ldiopathic pulmonary fibrosis and em-

physema (CPFE) in 1990 [7]. Then, Prof. Cottin
also reported 61 patients with CPFE who had
special imaging features through chest high-
resolution computed tomography (HRCT) analy-
sis in 2005 [8]. Recently, some studies have
found that CPFE was relatively independent
particularity in many aspects, such as patho-
genesis, imaging features and prognosis [9,
10], but there was not any report about treat-
ment of CPFE in our country. Our aim was to
explore treatment method of CPFE primarily in
order to estimate the clinical efficacy and safety
of inhaled corticosteroids (ICS)/long-acting
beta2-agonists (LABA) in treatment of CPFE.

Material and methods
Selection of patients

A prospective cohort study were performed in
this paper. 73 patients with CPFE were enrolled
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into this study from January 2009 to December
2013, including 62 males and 11 females, with
the mean age of 64+7 years old, and all patients
conformed diagnostic criteria of IPF under non-
invasive condition that was a collaborative
effort of the ATS/ERS in 2011 [11]. This study
was conducted in accordance with the declara-
tion of Helsinki. This study was conducted with
approval from the Ethics Committee of Harbin
Medical University. Written informed consent
was obtained from all participants. Diagnostic
criteria of CPFE referred to following criteria [8]
that 1) chest HRCT showed pulmonary fibrosis
and emphysema and clear low density zone, a
very thin wall (<1 mm) or no wall, and/or multi-
ple bullae (>1 cm) with upper zone; 2) presence
of a diffuse parenchymal lung disease with sig-
nificant pulmonary fibrosis on CT scan, defined
as reticular opacities with peripheral and basal
predominance, honeycombing, architectural
distortion and/or traction bronchiectasis or
bronchiolectasis; focal ground-glass opacities
and/or areas of alveolar condensation may be
associated but should not be prominent.
Meanwhile, all cases were excluded the known
other connective tissue diseases, including
hypersensitivity pneumonitis, sarcoidosis, pne-
umoconiosis, pulmonary histiocytosis, lympha-
ngioleiomyomatosis and eosinophilic pneumo-
nia. Interpretive criteria of clinical character of
the acute attack CPFE was used as the refer-
ence standard for chronic obstructive pulmo-
nary disease (COPD) and IPF. Here, all cases
were divided into three groups, including group
Athat used ICS/LABA to treat patients, group B
that patients were not treated by ICS/LABA,
group C that patients with IPF at the same time,
place and conditions as control group. Group C
included 24 males and 11 females, with the
mean age of 65 years old (65+5). Furthermore,
therapeutic drugs were chosen strictly, for
example, ICS and LABA were used for over 3
months in group A and should conform to relat-
ed therapeutic measures of GOLD COPD (2011
version) [12]. Meanwhile, group B and control
group were treated without ICS and LABA.
Besides, patients whose conditions got worse
in three groups should be recorded thoroughly.

Assessment of chest HRCT scoring

Chest HRCT scoring, pulmonary ventilation and
related indexes of diffuse function were firstly
performed in three groups, and starting time (O
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month) was as onset time, then the inspection
results were analyzed for every 3 months,
including clinical symptoms, adverse reactions.
Chest HRCT analysis was as follows: 1) emphy-
sema evaluation used visual grade method
[13] as follows and was scored by two CT
observers independently: O=non-emphysema,
1-8 score=mild emphysema, 9-16 score=
moderate emphysema and 17-24 score=severe
emphysema; 2) pulmonary fibrosis was scored
by two CT observers independently at the origin
of the great vessels, the carina and 1cm above
the right hemidiaphragm and then calculated
the ratio of fibrosis zone and corresponding
lobe area respectively. Meanwhile, ground-
glass opacification, intralobular fibrosis, micro-
cystic honeycombing and macrocytic honey-
combing were also calculated [14]. The score
criterion was as follows: O=no change; 1=
lesions range <5%; 2=lesions range from 6% to
24%; 3=lesions range from 25%-49%; 4=lesions
range from 50%-74% and 5=lesions range
>75%. Then all pulmonary fibrosis and emphy-
sema scores were adjusted through multiplied
by 4.8. Moreover, total HRCT scores of CPFE
were pulmonary fibrosis scores + emphysema
scores. forced vital capacity (FVC)%, forced
expiratory volume in one second (FEV1)%, diffu-
sion capacity for carbon monoxide (DLCO)%
and pulmonary function composite physiologic
index (CPI) were as dynamic monitoring indexes
[15]. Finally, the average values of dynamic
monitoring results were analyzed.

End point

Our research cycle was 12 months and set the
study termination as end point, if some patients
were dead during this study, death time would
be the end point.

Statistical analysis

Statistical analysis was performed by SAS 9.13
software and measurement data results were
presented as mean + SD. Multiplied test results
used multivariate analysis of variance, once
the results had statistically significant; the data
were analyzed by one-way analysis of variance.
Count data were presented as frequency and
percentage and analyzed by chi-square test.
Rank sum test was used to analyze ranked
data, P<0.05 denoted a significant statistical
difference.
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Table 1. Differential analysis of lung function and chest HRCT in patients with CPFE 12 months after treated with ICS/LABA

FEV1% FVC% DLCO% HRCT score

Group Treatment group (n=45) Control group (n=24) Treatment group (n=45) Control group (n=24) Treatment group (n=45) Control group (n=24) Treatment group (n=45) Control group (n=24)
0 month 54.07+8.69 57.13+10.04" 52.36+8.83 57.63+10.75" 46.49+7.91 55.5+6.66" 36.6+5.47 31.214+6.73

3 months 55.57+8.69 53.04+10.03" 56.27+8.21 54.67+8.24" 50.47+7.36 50.5+6.87" 31.164+5.23 33.54+5.88

6 months 60.32+5.84 49.29+9.45% 60.31+7.63 49.83+8.83" 53.29+7.68 45.96+6.78" 28.51+4.94 36.75+5.08

9 months 62.77+4.54 44.96+8.64% 63.11+7.53 45.42+7.51% 55.16+7.47 40.13+7.24% 27.53+5.05 40.63+3.81

12 months 65.27+4.86 42.92+7.86" 65.89+8.05 40.83+7.81"% 57.29+7.17 34.25+7.01*% 27.29+5.13 46.08+2.17

F value 35.63618 26.02683 17.83554 40.70971

P value <0.0001 <0.0001 <0.0001 <0.0001

“There was no significant difference between two groups (P>0.05); “There was significant difference between two groups (P<0.05).
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Figure 1. Variation tendency of FEV1 with time in two groups.
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Figure 2. Variation tendency of FVC with time in two groups.
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Figure 3. Variation tendency of DLCO with time in two groups.

Results

In total, 103 subjects completed the study. 8
patients were excluded, including 4 patients in
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ICS/LABA

CONTROL

ICS/LABA

= CONTROL
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CPFE group and 4 patients in
IPF control group due to some
reasons. Table 1 showed the
changes of all kinds of test
indexes and differential anal-
ysis 12 months after treat-
ment in group A and B. FE-
V1%, FVC% and DLCO% were
65.27%, 65.89% and 57.29%
respectively in group A, and
compared with before the
treatment, FEV1%, FVC% an-
d DLCO% were increased
11.2%, 13.53% and 12.8%
respectively; and in group B,
FEV1%, FVC% and DLCO%
were 42.92%, 40.83% and
34.25%, which were decr-
eased 14.21%, 16.8% and
21.25% respectively com-
pared with before the treat-
ment. The changes of lung
function were significant dif-
ferences both in two groups
(P<0.01, Figures 1-4). Furt-
hermore, above indexes for 6
months, 9 months and 12
months in group A and B were
compared and were signifi-
cant differences (P<0.05).
Additionally, HRCT score was
27.29 in group A, which was
decreased 9.31 compared
with before the treatment,
but in group B, the HRCT
score was 46.08, which was
increased 14.87 compared
with before the treatment.
There was statistically signifi-
cant difference in two groups
(P<0.01).

Comparative analysis of CPI
and chest HRCT

Table 2 showed that after
observing for 12 months, CPI
index was 61.42 and 51.1 in
CPFE group and IPF group
respectively, whichwereincre-
ased 14.19 and 3.13 respec-
tively, compared before 12

months. Meanwhile, HRCT score was 46.08
and 36.84 in CPFE group and IPF group respec-
tively, which were increased 14.87 and 7.1
respectively, compared before 12 months, the

Int J Clin Exp Med 2015;8(6):8617-8625
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Figure 4. Variation tendency of HRCT with time in two groups.

increase of speed was faster in CPFE group
than that in IPF group (P<0.01, Figures 5, 6).
These results indicated that the progress of
disease was faster in CPFE group than that in
IPF group.

Changes of all indexes of patients with CPFE
during acute aggravating period

Table 3 showed that the acute seizure frequen-
cy was 44.4% and 75% in group A and B respec-
tively within 12 months, but the frequency was
lower in group A than that in group B, which was
a significant difference (P<0.05). Besides,
there were significant differences of CPIl up-
index and HRCT scores between two groups
(P<0.05), but there was no significant differ-
ence of PO, value between two groups (P>0.05).
These results demonstrated that ICS/LABA
therapy obviously reduced acute seizure fre-
quency of patients with CPFE and made
patients not suffer from severe disease during
acute outbreak period.

Possible related adverse reactions during
treatment of ICS/LABA

Table 4 showed that treatment of ICS/LABA
increased risks of gastroesophageal reflux, car-
diovascular diseases, gastric mucosal lesion
and gastrointestinal bleeding, somnipathy and
oral fungus infection, but there were no signifi-
cant differences between two groups (P>0.05),
but treatment of ICS/LABA could reduce inci-
dence rate of cardiopulmonary disease, which
suggested this therapy might delay the prog-
ress of disease.
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Discussion

ATS/ERS referred to using HR-
CT analysis to diagnose IPF as
noninvasive diagnostic meth-
od in new revised IPF therapy
guideline, which was great
helpful to study IPF further.
However, there were still not
specific measures to cure IPF
[5]. Recently, with the high inci-
dence rate of IPF [16] and short
median survival time [11], it
was necessary to explo-
re the effective methods to
treat IPF. Since pulmonary HR-
CT became a noninvasive diag-
nostic method to diagnose IPF,
many reports about CPFE have been studied,
nearly, some researchers have primary studies
on pathogenesis and prognosis through specif-
ic imaging features of CPFE [17]. The results
demonstrated that CPFE was a special disease
and different from IPF. This study hopes to
explore effective therapeutic method for CPFE
and get more information about clinical charac-
teristics of CPFE.

CONTROL

. ICS/LABA

This study chose drugs on the basis of patho-
genesis and clinical characteristics of IPF and
therapeutic measures of COPD. Although exact
pathogenesis of IPF was still not known, many
hypotheses indicated that cell injury caused by
inflammation and exceed repairmen of fibro-
blast played much more important role in
pathogenesis of IPF [18]. Glucocorticoid pro-
moted inflammatory resolution through inhibit-
ing angiotelectasis and suppressed prolifera-
tion of fibroblast in the late stage of inflamma-
tion. Furthermore, Glucocorticoid have used
widespread in COPD and IPF [3]. Therefore,
inhaled corticosterioids were chosen as objec-
tives. CPFE presented classic emphysema fea-
ture in imageology and lung function showed
the changes of FEV1, FVC and DLCO [19, 20],
and airway constriction and lesion happened
on the process of CPFE, which implied that the
pathomechanism of CPFE was similar with
COPD. Thus, we combined ICS and LABA to
treat CPFE and assessed the effect of these
two drugs on CPFE.

Our study proved that ICS/LABA not only slowed
the progression of disease, but improve clinical
characteristics. Results showed that FEV1%,

Int J Clin Exp Med 2015;8(6):8617-8625
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Table 2. Comparison of CPl and HRCT in patients with CPFE and IPF

CPI Chest HRCT

Group CPFE control IPF control E CPFE control IPF control E b
group group group group

0 month 47.23+7.98 47.97+£7.93 1.462423 0.22789 31.21+6.73 29.74+3.04 4.9779 >0.0001
3 months 47.24+7.4 48.42+7.8 3.76982 0.05351 33.54+5.88 30.32+2.97 37.43908 <0.0001
6 months 51.47+7.65 49.02+7.7 16.11451 <0.0001 36.75+5.08 32.77+£3.13 57.10978 <0.0001
9 months 56.13+7.01 50.28+7.79 91.78243 <0.0001 40.63+3.81 35.97+3.34 78.36473 <0.0001
12 months 61.42+7.83 51.1+7.6 284.9828 <0.0001 46.08+2.17 36.84+3.28 308.7724  <0.0001
F value 146.3116 314.041547
P value <0.0001 <0.0001
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Figure 5. Variation tendency of CPI with time in two groups.
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Figure 6. Variation tendency of HRCT with time in two groups.

FVC% and DLCO% improved 11.2%, 13.53 and
12.8% respectively in ICS/LABA treatment
group after 12 months, and lung HRCT scores
declined 9.31, which were significant different
to non-treatment group. This demonstrated
ICS/LABA was effective. Additionally, patients
with CPFE presented ventilation function
lesions through comparisons of above indexes.
Meanwhile, patients might suffer from severe

8622

CO2 retention, but we spent short
time to study so as not to collect
specimens to perform relative
biochemistry test. This study
made full use of lung HRCT scores
system and calculated score coef-
—IPF ficient of emphysema and pulmo-
——CPFE nary fibrosis after revision, which
was beneficial to reflect the CPFE
condition and data statistics. Da-
ta showed that CPFE imaging
scores declined 9.31 in group A,
but increased 14.87 in control
group after 12 months according
to HRCT score system. Thus, resul-
ts of image examination confirm-
ed our treatment was effective.

Moreover, this study analyzed
clinical characteristics of CPFE in
acute outbreak periods. Results
implied that ICS/LABA could effe-
ctively decreased acute attack
times, and data from PO,, FEV1%,
FVC% and DLCO% also proved
that ICS/LABA could alleviate the
severity of CPFE in acute attack
periods.

——CPFE

We also analyzed adverse events

and found that ICS/LABA increas-

ed adverse reactions risks, includ-

ing gastroesophageal reflux, hy-
pertension disease, coronary heart disease,
gastrointestinal mucous membrane hemor-
rhage and oral fungus infection, but could not
cause pneumonia, recurrence or infection of
pulmonary tuberculosis. Firstly, drugs’ mecha-
nisms might cause adverse events, and doses
or administration routes also led to adverse
reactions. This problem should be studied
further.

Int J Clin Exp Med 2015;8(6):8617-8625
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Table 3. Comparative analysis of indexes of patients with CPFE during acuteaggravating period in

treatment group and non-treatment group

Group CPFE treatment group (n=45) CPFE control group (n=24)  Statistics P value
Frequency 20 (44.4%) 18 (75%) 5.9062 0.0151
PO, descent (mmHg) 3.7014 0.0544
<10 10 (22.2%) 4 (16.67)
10-20 6 (13.33%) 6 (25%)
>20 4 (8.9%) 8 (33.3%)
CPI up-index 9.4375 0.0021
1-5 11 (24.4%) 3 (12.5%)
5-10 7 (15.56) 5 (20.83%)
>10 2 (4.4%) 10 (41.67%)
HRCT up-value 5.4802 0.0192
<5 4 (8.89%) 2 (8.33%)
5-10 13 (28.89%) 7 (29.16%)
>10 4 (8.89%) 12 (50%)

Table 4. Impairment condition after inhaled corticosteroids

Adverse events

CPFE control CPFE treatment

Chi-square value P value

group group

Pneumonia 5 (20.83%) 9 (19.57%) 0.02 0.9
Gastroesophageal reflux 3(12.5%) 12 (26.67%) 1.85 0.17
BMI<18 4 (16.67%) 4 (8.7%) 0.99 0.32
BMI>25 3 (12.5%) 5 (10.87%) 0.04 0.84
Secondary diabetes or aggravation of daibetes 6 (25%) 6 (13.04%) 1.59 0.21
Spontaneous fracture or caput femoris necrosis 2 (8.33%) 1(2.17%) 1.46 0.23
Secondary erythremia 6 (25%) 11 (23.91%) 0.01 0.92
Cerebrovascular diseases 6 (25%) 9 (19.57%) 0.28 0.6
Cardiovascular diseases 3(12.5%) 8 (17.39%) 0.28 0.59
Cardiopulmonary diseases 8 (33.33%) 2 (4.35%) 10.82 0

Gastric mucosal lesion and gastrointestinal bleeding 4 (16.67%) 12 (26.09%) 0.79 0.37
Somnipathy or anxiety 2 (8.33%) 8 (17.39%) 1.06 0.3
Oral fungus infection 3 (12.5%) 13 (28.26%) 2.22 0.14
Newly developed tuberculosis 2 (8.33%) 1(2.17%) 1.46 0.23

Besides, this study also observed whether
CPFE had independent clinical characteristics.
We collected 12 months of data, including in
lung function and lung HRCT scores between
CPFE control group and IPF control group and
found FEV1%, FVC% and DLCO% values were
declined faster in CPFE group than those in IPF
group during 12 months courses (P<0.05),
which was consistent with previous references
[20, 21], moreover, the change of lung HRCT
score was synchronous with the change of lung
function, thus, we concluded that CPFE might
be a pulmonary interstitial disease and inde-
pendent of IPF

Our study has certain limitations. First, the
study’s sample size was relatively small. How-

8623

ever, we performed long-term follow-up to allow
the evaluation of efficacy and safety of ICS/
LABA in the specific population. Second, our
study was nonrandomized clinical research and
may have some selected bias.

In summary, our results indicated that ICS/
LABA therapy could improve lung function con-
dition in patients with CPFE and declined acute
out-break frequency and severity of diseases
during acute episode period.
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