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Abstract: Objective: To investigate clinical features and prognosis differences of advanced pulmonary fibrosis (PF)
and combined advanced pulmonary fibrosis and emphysema syndrome in the elderly. Methods: The clinical data
of 80 cases of elderly patients with advanced pulmonary fibrosis admitted to our hospital from January 2009 to
January 2015 were retrospectively analyzed. According to the condition of whether combined with emphysema
syndrome, the patients were divided into combined pulmonary fibrosis and emphysema (CPFE) group (n=57) and
PF group (n=23). Analysis of blood gas, pulmonary function examination, VEGF, TGF-B1 level, survival time and
high-resolution CT scanning results of the two groups were statistically analyzed. Results: Compared with PF group,
CPFR group has lower Sa02 (P=0.027), higher PA-aD02 (P=0.003), higher FVC and TLC (P=0.003, P=0.014), lower
FEV1/FVC (P=0.031), lower VEGF and TGF-B1 levels (P=0.013, P=0.009) as well as significantly shorter survival
time (P=0.041) and lower incidence of reticular pattern (P=0.023). Conclusion: The clinical features of advanced
pulmonary fibrosis are significantly different from those of combined advanced pulmonary fibrosis and emphysema
syndrome in elderly patients. And the prognosis of the former is better than that of the latter.
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Introduction

Pulmonary fibrosis is a proliferation of pulmo-
nary fibroblasts and large collections of extra-
cellular matrix, accompanied with inflammatory
injury and destruction of tissue structure [1].
Emphysema is an abnormality and a persistent
cavity enlargement of the distal to the terminal
bronchiole as well as a destruction of the alveo-
lar wall with unapparent fibrosis [2]. In terms of
pathological characteristics, the two diseases
are very different. But as early as in 1985,
there were clinical cases of patients with
emphysema showed pulmonary fibrosis [3].
With the continuous development of the stud-
ies, pulmonary fibrosis combined with emphy-
sema is regarded as an independent disease,
named as combined pulmonary fibrosis and
emphysema (CPFE) [4-6]. To improve the differ-
ential diagnosis and targeted treatment of
CPFE, this study retrospectively analyzed the
clinical data of 80 cases of elderly patients with

advanced pulmonary fibrosis admitted to our
hospital from January 2009 to January 2015.
The clinical features and prognosis differences
between elderly patients with advanced pulmo-
nary fibrosis and with combined advanced pul-
monary fibrosis and emphysema syndrome
were compared and reported as follows.

Materials and methods
General information

The clinical data of 80 cases of elderly patients
with advanced pulmonary fibrosis admitted to
our hospital from January 2009 to January
2015 were retrospectively analyzed. Informed
consents were signed by all patients and their
families. This study was approved by the Ethics
Committee of our hospital.

Inclusion criteria: All patients met the diagnos-
tic criteria of elderly pulmonary fibrosis in the
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Table 1. Comparison of the general data of the two groups

Age (year)

Gender
Group Case
Male Female
CPFE group 57 43(75.44) 14 (24.56) 69.7+9.0
PF group 23 15(65.22) 8(34.78) 70.3+9.4
t/x? 2.71 1.886
P 0.394 0.493

Course of Smoking Mean follow-up

disease (year) history (year) period (month)
14.0+£9.7 22.1+1.3 30+2.3
14.61£9.8 22.4+1.4 33+2.0
1.638 1.533 -1.705
0.331 0.384 0.163

Table 2. Comparison of blood gas analysis of the two

groups (X +s)

The treatment and hospitalization
information

PaC02 Pa02

Group Case Sa02 (%) (mmHg)  (mmHg)

PA-aD0O2
(mmHg)

The two groups of patients were given

CPFE group 57 90.0+1.2 36.3+4.8 69.2+14.4 64.4+34.6
PF group 23 96.7+1.6 38.6£5.0 71.2+17.0 35.7+18.3
3.182

t 4.303 1.476 1.440
P 0.027 0.095 0.084

conventional therapies, including oxy-
gen therapy, anti-infection, anti-fibro-
sis as well as symptomatic and sup-
portive treatments. The blood gas

0.003 analysis, the arterial oxygen satura-

Table 3. Comparison of pulmonary function tests of the two

groups (X +s)

tion (Sa02), arterial partial pressure
of carbon dioxide (PaCO2), arterial
partial pressure of oxygen (Pa02) and
alveolar-arterial oxygen partial pres-

Group Case FEV1(L) FVC(L) FEV1/FVC

TLC (L) sure difference (PA-aD02) of the

CPFEgroup 57 1.7+0.2 2.5+0.4 0.68+0.06 5.4+1.0
PF group 23 1.6x0.1 2.0+0.2 0.84+0.07 4.2+0.8
t 1.306 2.776 2.571
P 0.343 0.003 0.031

patients were recorded in detail. The
occurrences of carbon dioxide reten-

2.447 tion and hypoxemia were observed. At
0.014 the same time, the lung function was

advanced stage [7]. The diagnostic criteria
were as follows: in high-resolution CT film, the
reticular pattern and the honeycomb lung were
mainly showed both in peripheral and lower
lung field; the structures of the lung tissue were
damaged; traction bronchiectasis existed; a
spot of ground-glass opacity and consolidation
might exist in partial. All the patients were in
the late stage, the stage showed collagenous
fiber deposition in pulmonary interstitium.

Exclusion criteria: Patients with pneumoconio-
sis, non-extrinsic allergic alveolitis or other sec-
ondary diseases were excluded.

According to the condition of whether combined
with emphysema syndrome or not, the patients
were divided into two groups: combined pulmo-
nary fibrosis and emphysema group (CPFE
group, n=57) and pulmonary fibrosis group (PF
group, n=23). The diagnostic criteria of emphy-
sema: In high-resolution CT film, there was a
clear low-density image; no wall or thin wall
showed at the boundary; or bullae of lung were
appeared; the upper lung field lesions were
severe.
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examined, and the data of forced
expiratory volume in one second
(FEV1), forced vital capacity (FVC), FEV1/FVC
value and total lung capacity (TLC) of the
patients were recorded. The occurrences of
ventilatory dysfunction and diffusion disorder
were observed. In addition, the vascular endo-
thelial growth factor (VEGF) and serum trans-
forming growth factor-B1 (TGF-B1) of the two
groups were measured by enzyme-linked immu-
nosorbent assay.

Follow-up

The two groups of patients were followed up by
outpatient service or telephone monthly. The
survival time of the patients was recorded, and
the last follow-up time was April 1%, 2017.

Statistical analysis

Statistical analysis was performed with soft-
ware SPSS 20.0. The measurement data such
as blood gas analyses,pulmonary function
tests, VEGF and TGF-B1 levels, pulmonary fibro-
Sis scores were expressed as mean * standard
deviation (Xs), and the comparison betwe-
en the two groups was conducted with the
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Table 4. Comparison of the VEGF, TGF-31 levels and survival time of the
two groups (X £s)

nificant (P>0.05), see
Table 3.

Group Case VEGF (pg/L) TGF-B1 (pg/L)  Survival time (month) Comparison of the
CPFE group 57 465.8+33.7 158.3+23.6 18.0+3.1 VEGF, TGF-B1 levels
PF group 23 527.7+41.5 183.4+27.1 23.0+3.8 and survival time of
t 2.365 2.360 4.541 the two groups

P 0.013 0.009 0.041

Table 5. Comparison of the results of high-resolution CT of the two groups

The VEGF and TGF-B1
levels of CPFE group
were significantly lo-

Group Case Reticular Honeycombing Mediastinal " Bronchiectasis wer than those of PF

pattern shadow lymphadenectasis group (P<0.05), and

CPFE group 57 8(14.04) 24 (42.1) 14 (24.6) 9(15.8) the survival time in

PF group 23 17 (85.0) 9 (45.0) 5 (25.0) 5(25.0) CPFE group was evid-

X2 12.83 1.32 411 ently shorter than that

P 0.023 0.197 0.352 in PF group (P<0.05),
see Table 4.

Student’s t-test. Survival time was compared by
nonparametric test. The count data including
the incidence of reticular pattern, honeycomb-
ing shadow, mediastinal lymphadenectasis and
the ratio of traction bronchiectasis of the two
groups were expressed as rates (%). The com-
parison between the two groups was conduct-
ed by x2 test with the inspection standard of
«=0.05.

Results

Comparison of the general data of the two
groups

The general data between the two groups were
not statistically significant (P>0.05, Table 1).

Comparison of blood gas analysis of the two
groups

In CPFE group, the Sa02 was significantly lower
thanthatin PF group (P<0.05), and the PA-aD02
was evidently higher than that in the PF group
(P<0.05), but the differences of PaC0O2 and
Pa02 between the two groups were not signifi-
cant (P>0.05), see Table 2.

Comparison of pulmonary function of the two
groups

Compared with PF group, the FVC and TLC
of patients in CPFE group were significan-
tly higher (P<0.05) and the FEV1/FVC was
apparently lower (P<0.05), but the difference
of FEV1 between the two groups were not sig-
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Comparison of the results of high-resolution CT
of the two groups

The patients in CPFE group showed significant-
ly lower incidence of reticular pattern than
patients in PF group (P<0.05), but the differ-
ences of the incidence of honeycombing shad-
ow, mediastinal lymphadenectasis and traction
bronchiectasis between the two groups were
not significant (P>0.05), see Table 5.

Discussion

The results of this study showed that compared
with PF group, CPFE group has lower Sa02 and
FEV/FVC as well as higher PA-aD02, FVC and
TLC (all P<0.05). The differences were signifi-
cant. The results illustrated that patients with
CPFE had basic normal ventilation function,
TLC etc. And the main pathogenesis of CPFE
was that emphysema caused hyperinflation,
while pulmonary fibrosis obstructed the ventila-
tion, so the disorder was alleviated to some
extent. In addition, fibrosis would cause trac-
tion of the bronchus, prevent the expiratory air-
way collapse caused by emphysema, maintain
the tension of small airway to protect the FEV
[8]. Less blood of pulmonary capillary and vas-
cular bed thicker alveolar membrane were the
major causes of severe damage of CPFE gas
exchange [9]. In patients with CPFE syndrome,
the decreased lung capacity caused by lung
fibrosis and hyperinflation caused by emphyse-
ma cancelled each other out, but their effects
on diffusion function would overlap. Thus, it
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caused that patients had relatively normal lung
volume but had significantly lower diffusion
function. Therefore, in patients with CPFE,
severe hypoxemia would occur both in the rest-
ing state and in the exercise state [10].

VEGF is also called angiotropin or vascular per-
meability factor, mainly in vascular endotheli-
um. It can provide a good prerequisite for the
proliferation of vascular endothelial cells, pro-
mote the increasing of permeability, prevent
endothelial cell apoptosis, and induce the
expression of survivin and antiapoptotic pro-
teins [11, 12]. In idiopathic pulmonary fibrosis
(IPF), TGF-B1 stimulated the proliferation of
cells originated in mesenchyme, inhibited the
proliferation of cells originated in epithelial
cells and neuroectodermal cells [13, 14].
Meanwhile, TGF-B1 could also inhibit the colony
of mouse hemopoietic precursor cells in long-
term bone marrow cultures, the expression of
megakaryocyte colony stimulating factor and
IL-3 as well as the proliferation of T, B cells and
mitogen [15, 16]. Compared with healthy peo-
ple, IPF patients had significantly higher level of
serum TGF-B1 [17]. The results of this study
showed that the VEGF and TGF-B1 levels of
patients in CPFE group were significantly lower
than those in PF group (P<0.05). The reason
might be that TGF-B1 provided a good prerequi-
site for high expression of extracellular matrix.
At the same time, it inhibited the degradation of
extracellular matrix, altered the cell morpholo-
gy, and promoted the development of abnormal
differentiation and proliferation. Animal experi-
ments showed that local TGF-B1 injection could
provide a good prerequisite for the formation of
typical granulation tissue. Simultaneously, it
also accelerated the healing speed of the
wound [18, 19].

The main high-resolution CT manifestation of
CPFE patients was reticular pattern and honey-
combing shadow in double lower lobes. It could
be seen that the bronchus was stretched and
dilated, and the interlobular septum was thick-
ened. These all reflected the interstitial fibrous
changes. Honeycombing shadow was an extre-
mely typical change of pulmonary fibrosis [11].
The results of this study showed that the inci-
dence of reticular pattern in CPFE group was
significantly lower than that in PF group
(P<0.05). It illustrated that high-resolution CT
could provide an effective basis for clinical
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identification and judgement. Patients with
CPFE had significantly higher mortality. At the
same time, compared with PF patients, patients
in CPFE group had a poorer prognosis [20]. This
study also found that the survival time of
patients in CPFE group was significantly shorter
than that in PF group.

There were also some shortcomings in this
study. The quantity of patients in CPFE group
was small, and bias may exist. The sample size
should be increased in future studies to obtain
more accurate results.

In conclusion, the clinical characteristics of
advanced pulmonary fibrosis in the elderly were
significantly different from those of combined
pulmonary fibrosis and emphysema in the
elderly. The prognosis of the former was better
than that of the later. Thus, clinical attention is
deserved.
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