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Abstract
Objective: To investigate the constituent ratio and clinical features of diffuse interstitial lung 

disease (DILD) in Tianjin, and to identify the existing problems of its diagnosis and treatment. 
Methods: Data of all patients diagnosed as DILD in ten comprehensive hospitals in Tianjin 

from 2003 to 2009 was collected. The disease constituent ratio of DILD to all kinds of diseases in 
the respiration department or in the whole hospital, the clinical manifestation, lung function, the re-
sult of blood gas analysis, and biopsy were analyzed. 

Results: A total of 804 DILD patients were included in the study aged (69.28±12.09) years 
with a male/female ratio of 1.32. The disease constituent ratios of DILD were 4.52‰ in respiratory 
department and 0.31‰ in the whole hospital in 2003, which increased to 35.9‰ and 1.51‰ respec-
tively in 2009. Reticular abnormality (43.1%), ground glass (25.6%) and honeycombing (11.4%) 
were the predominant imaging manifestations. 26.7% patients’ lung function were tested, and 10.3% 
had diffusion function tests. Most patients presented with hypoxemia, and the average oxygenation 
index was (281±98.3) mmHg. Only 4.0% of patients underwent bronchoalveolar lavage, and 3.5% 
had pathologic data.

Conclusion: The disease constituent ratio of DILD increased progressively from 2003 to 2009. 
A definite diagnosis of DILD demands cooperation of physicians, radiologists and pathologists. 
Doctors should attach more importance on lung function test, bronchoalveolar lavage and biopsy.
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Introduction
Diffuse interstitial lung disease (DILD) refers 
to a group of lung diseases characterized by fi-
brosis and inflammation in the interstitium and 
parenchyma of the lung. Prolonged DILD may 
result in pulmonary fibrosis, which can result in 
death from respiratory failure. There are more 
than 150 diseases in the spectrum of DILD, and 
the incidence rate of DILD has been increasing 
in recent years. However, the study on the in-
cidence of DILD is rare in China. So this study 

is aimed to analyze the incidence and clinical 
manifestation of DILD retrospectively, which 
may help to improve the clinical diagnosis and 
treatment of DILD.

Methods
Participants
A total of 804 patients diagnosed as DILD in 
ten comprehensive hospitals in Tianjin from 
2003 to 2009 were included, ages between 
19~ 97 years, among which 457 patients were 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://fm

ch.bm
j.com

/
F

am
 M

ed C
om

 H
ealth: first published as 10.15212/F

M
C

H
.2013.0205 on 1 June 2013. D

ow
nloaded from

 

http://fmch.bmj.com/


Family Medicine and Community Health
ORIGINAL RESEARCH

Family Medicine and Community Health
ORIGINAL RESEARCH

Family Medicine and Community Health 2013;1(2):26–31 27

male. The chest X-ray and/or CT tests 
of all patients showed the changes of 
DILD and parenchymal infiltration. 
The diseases included seven diseases of 
idiopathic interstitial pneumonia (IIP), 
lymphangioleiomyomatosis (LAM), 
Langerhan-cell granulomatosis (LCG), 
pulmonary fibrosis due to connective 
tissue disease, sarcoidosis, extrinsic 
allergic alveolitis (EEA), pulmonary 
eosinophilia, diffuse panbronchiolitis 
(DPB), and other unclassified interstitial 
lung diseases and occupational diseases. 
The cases were excluded if pulmonary 
fibrosis was caused by tumor, infectious 
disease, or cardiac disease. 

Diagnostic criteria  
The diagnosis criteria included: Inter-
national Multidisciplinary Consensus 
Classification of the Idiopathic Inter-
stitial Pneumonias (IIP) published by 
American Thoracic Society (ATS) and 
European Respiratory Society (ERS) in 
2002 [1]; Guideline on Diagnosis and 
Management of Idiopathic Pulmonary 
Fibrosis (IPF) issued in China in 2002 
[2]; the guidelines on diagnosis and 
management of diffuse parenchymal 
lung disease publish by British Thoracic 
Society (BTS) [3]and those published 
on the Chinese textbooks of internal 
medicine; and the evidence-based guide-
lines for diagnosis and management of 
IPF issued by ATS/ERS/JRS/ALAT in 
2011[4].

Data collection
The following information was collected 
from study participants: demographic in-
formation such as gender, ethnicity, and 
age; the course of the disease; length of 

hospital stay, symptoms and signs when 
admitted;  results of chest X-ray, CT, 
pulmonary function test and blood gas 
analysis; the methods for definite diag-
nosis; and the relative treatment.

Statistical analysis
All data were analyzed with SPSS 13.0.

Results 
General information and the disease 
spectrum 
A total of 804 patients were included 
in this study, among which 6 were Hui 
ethnic, 3 were Man ethnic, and the rest 
were all Han ethnic. The average age 
was 69.28±12.09 years, with 14 pa-
tients aged under 40 years old, 34 aged 
between 41 and 50 years, 125 aged 
between 51-60, 177 aged between 61-
70, 322 aged between 71- 80, and 132 
aged above 80 years. There were 457 
male patients, with the average age of 
69.89±12.02 years and 347 female, with 
age of 68.49±12.15 years. 444 patients 
were smokers. The mean course of the 
disease was 3.24 years, and the average 
length of hospital stay was 15.5 days. 
And 82 patients died in hospital, which 
accounted for 10.2% of all patients.

The disease distribution was as fol-
lows: 466 unclassified cases (55.5%);  
197  cases  o f  IPF  (24 .5%)  aged 
(70.17±11.17) years with male/ female 
ratio of 1.75; 24 cases of other IIPs 
(3.0%) including 6 cases of cryptogenic 
organizing pneumonia (COP), 5 cases of 
acute interstitial pneumonia (AIP) and 
13 cases of nonspecific interstitial pneu-
monia (NSIP); 78 cases due to connec-
tive tissue disease, including 58 cases of 
rheumatoid arthritis, 2 cases of derma-

tomyositis, 1 case of ankylosing spon-
dylitis, 8 cases of Sjogren’s syndrome, 
3 cases of systemic lupus erythematosus 
(SLE), and 6 cases of mixed connected 
tissue disease; 47 cases due to other 
disease, including 25 with silicosis, 3 
with asbestosis , 5 with pneumoconiosis, 
11with drug induced pneumonitis, 2 
with radiation pneumonitis, 1 with neu-
rofibroma; and 12 cases of rare ILD, in-
cluding 4 cases of sarcoidosis, 1 case of 
EEA, 1 case of eosinophilic pneumonia, 
1 case of pulmonary alveolar proteinosis 
(PAP), 2 cases of LCG, 2 cases of DPB, 
and 1 case of alveolar hemorrhage. 

The changes of hospitalization rate 
over the decade
In general, the constituent ratio of DILD 
increased year by year. The patients with 
DILD accounted for 4.52‰ of the inpa-
tients in the respiratory department and 
0.31‰ in the entire hospital in 2003, 
which increased to 39.5‰ and 1.51‰ in 
2009, respectively. There were 29 DILD 
inpatients in 2003 (4.52‰ in respira-
tion department, 0.31‰ in the whole 
hospital), 55 in 2004 (7.38‰, 0.46‰), 
57 in 2005 (7.27‰, 0.47‰), 92 in 2006 
(11.2‰, 0.72‰), 125 in 2007 (14‰, 
0.87‰), 209 in 2008 (22.4‰, 1.34‰), 
and 237 in 2009 (39.5‰, 1.51‰). 

Clinical features 
All patients experienced cough and 
breathlessness in varying degrees. 
Velero rales were heard in 457 (56.8%) 
patients, which were especially common 
in IPF patients. Clubbing fingers or toes 
were also manifested in 127 (15.8%) 
patients. 
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Imaging examinations
Chest x-rays were taken of only 192 
patients, while all 804 patients under-
took CT scan, of which 33 took High-
resolution CT scan (HRCT). The imag-
ing examinations showed that the main 
lung features of the cases in our study 
were reticular abnormality (347 cases, 
43.2%), ground glass change (206 cases, 
25.6%), nodular change (79 cases, 
9.8%) and honeycomb change (92 cases, 
11.4%).

Pulmonary function 
Pulmonary function tests were used in 
215 patients (26.7%), among which 
83 patients’ lung diffusion capacities 
were tested. Among the 215 patients, 
the total lung capacity (TLC%pred) 
was (70.01±20.55)%; the forced expira-
tory volume in 1 s (FEV1%pred) was 
(61.12±25.87)%; the forced vital capac-
ity (FVC%pred) was (60.16±20.74)%; 
the diffusing capacity of the lung for 
carbon monoxide (DLCO%pred) was 
(47.51±23.42)%; and the residual vol-
ume (RV% pred) was (89.93±96.23)%.

Arterial blood gas analysis 
There were 429 patients (53.4%) who 
had arterial blood gas tests. The mean 
oxygenation index (PaO2/FiO2) was 
281.0±98.3 mm Hg (1 mm Hg =0.133 
kPa), and the mean arterial carbon diox-
ide tension (PaCO2) was 39.6±10.4 mm 
Hg. Two hundred and thirty six patients 
(29.4%) suffered Type I respiratory 
failure, and 40 (5.0%) suffered Type II 
respiratory failure. 

Pathological tests
Thirty two cases (4.0%) underwent 

bronchoalveolar lavage, among which 
one case happened in 2004, 5 in 2006, 
9 in 2007, and 17 in 2008. Lung biopsy 
was done in 28 patients (3.5%), among 
which 1 case happened in 2003, 2 in 
2004, 2 in 2005, 4 in 2006, 5 in 2007, 
and 14 in 2008. Nineteen patients were 
examined by bronchoscope, of which 1 
case was diagnosed as EEA, 1 as PAP, 
and the rest not classified. Two patients 
were examined by video-assisted thora-
coscopic surgery (VATS), of which one 
case was diagnosed as sarcoidosis, and 
the other one not classified. Four pa-
tients were examined with thoracotomy, 
of which one case was diagnosed with 
NSIP, one as COP, one as UIP, and one 
as alveolar hemorrhage. Three patients 
undertook skin biopsy, of which one was 
diagnosed as sarcoidosis, one as Sjo-
gren’s syndrome, and one as ankylosing 
spondylitis. 

Treatment
Among the 804 patients, 222 patients 
(27.6%) were treated with glucocorti-
coids, 5 (0.6%) were treated with gluco-
corticoids and cytotoxic drugs, 48 (6.0%) 
were treated with glucocorticoids and 
N-acetylcysteine (NAC), 3 were treated 
with glucocorticoids combining with 
cytotoxic drugs and NAC, and 15 (1.9%) 
were treated only with NAC.

Discussion 
General information
This study found that DILD patients 
were mainly adults. The mean age at 
diagnosis was 69.28±12.09 years, while 
the male to female ratio was 1.32. All 
patients suffered dyspnea in varying de-
grees, 56.8% patients showed the signs 

of velcro rales, and 15.8% had clubbing 
of fingers or toes, which is consistent 
with the study in Chongqing [5] and 
inconsistent with the studies in other 
countries. 

The incidence rate of IPF in our 
study was higher in senior males, with 
the male/female ratio of 1.75, which is 
consistent with Coultas’s finding[6]. In 
our study, the average age of onset of 
IPF was 70 years, while the other stud-
ies showed it was between 40-60 years 
old [7]. Rudd et al. [7] found that the on-
set age of IPF was 54 years old ranging 
between 20 to 73 years with the male/
female ratio of 1.70. Thomeer et al. [8] 
found that 49% patients were first diag-
nosed as IPF at the age of 60 to 79 years, 
and 39% were diagnosed at the age of 
40-59 years. The course of disease be-
fore definite diagnosis was 18 months in 
our study, while it was 6 months in other 
countries. And 80% IPF patients showed 
velcro rales and 63% patients had club-
bing of fingers and toes. 

Among all the cases of pneumoconi-
osis, silicosis accounted for 76%. Most 
of these patients were male, most likely 
because those jobs with high silicate ex-
posure in China are performed by males.  
For 80% of patients, the age of onset 
was 50 years old, which might because 
it usually takes 20-30 years to develop 
into silicosis after silicate exposure.  

The onset age of pulmonary fibrosis 
due to rheumatoid arthritis usually rang-
es between 50-70 years old. The main 
body sign is dyspnea, while clubbing 
fingers or toes and velcro rales are also 
the common symptoms. In our study, the 
average age of patients with pulmonary 
fibrosis due to rheumatoid arthritis was 
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68 years, among which 51% patients  
had clubbing of fingers and toes, and 
81% showed velcro rales. 

The distribution of diseases 
The studies on epidemiology of DILD 
in America, Germany, Italy, and Mexico 
[6,9-11] showed that DILD occurred 
mainly in adults; and IPF, sarcoidosis, 
and EEA were the most common in the 
spectrum of DILD. The incidence rate of 
EEA was relatively low in Italy compared 
to those in the other three countries; the 
incidence rate of IPF was relatively low 
in America; and the incidence rate of 
sarcoidosis and EEA was relatively low 
in Mexico, where the unclassified pulmo-
nary fibrosis were more common. 

In our study, in the majority of dis-
ease entities of DILD, a male predomi-
nance was found. Similar to the situation 
in Mexico, unclassified pulmonary fibro-
sis took the highest proportion among all 
diseases, followed by IPF and pneumo-
coniosis. The percentage of unclassified 
pulmonary fibrosis was 55.5% in our 
study, while the incidence rate and preva-
lence were 30.9% and 29.1%, respective-
ly in the other countries [8]. This could 
be related to the doctors’ understanding 
of DILD and the rare use of pathological 
technique in diagnosis in China. In our 
study, the diagnosis was proven by pa-
thology in only 3.5% of the cases. 

Among all cases in our study, the 
percentage of IPF was 24.5%, which ap-
proximated to 20% as reported in Tho-
meer et al.’s study [8]. Since there is no 
effective treatment, it’s very important to 
increase the patients’ cognition on IPF. 

Among all cases in our study, the 
percentage of pulmonary fibrosis due to 

connective tissue disease was 9.7%, and 
that of interstitial lung disease due to 
rheumatoid arthritis was 7.2%, while the 
percentages in other countries were 15% 
[12] and 7% [8] respectively. The rates 
in China are lower than other countries, 
which might be related to the patients’ 
characteristics, the diagnostic method 
of rheumatism, and the doctors’ under-
standing of rheumatism, as we collected 
the data in departments of respiration 
medicine instead of rheumatic depart-
ments. The initial symptom of most 
connective tissue disease is pulmonary 
fibrosis, and then other symptoms will 
show up gradually, so the patients with 
connective tissue disease will be first 
treated in department of respiration 
medicine, which calls the doctor’s atten-
tion. To avoid erroneous diagnosis, im-
munological tests should be regular pro-
cedure for the patients in the respiration 
department, and chest X-ray and pulmo-
nary function testing should be regular 
tests for patients in the Rheumatology 
Department, while chest CT scans, bron-
choalveolar lavage and biopsies should 
be done when necessary. The propor-
tion of ILD caused by inhalation of dust 
has decreased in China, which shows 
that the sense of occupational health 
protection is increasing in China. The 
proportion of EEA and sarcoidosis were 
high in other studies in China and other 
countries, however, the proportions of 
these two diseases were relatively low in 
our study, which may indicate their low 
incidence rates in Tianjin.   

   
The increasing incidence rate of 
DILD
The research showed that the incidence 

rate of DILD increased 8 times from 3.62 
per 100,000 person-years in south of 
Spain [13] to 31.5 per 100,000 person-
years in males and 26.1 per 100,000 
person-years in females in the state of 
New Mexico in the United States of 
America [6]. Also Kornum et al. [14] 
found that the incidence rate of DILD 
increased from 27.14/ 100,000 in 1995 
to 34.34/ 100,000 in 2002. What’s more, 
these studies were all done by physi-
cians in respiratory departments, which 
may underestimate the incidence rate. In 
our study, the disease constituent ratios 
of DILD in respiratory departments and 
the entire hospital all increased, which 
may suggest that the incidence of DILD 
is really increasing, or that the high-
sensitive or new techniques, especially 
HRCT, lead to improved diagnoses. The 
research in Demark [15] showed also 
that the increased application of CT scan 
increased the possibility of the diagnosis 
of mild DILD and influenced the clas-
sification of DILD. 

Laboratory examination 
In our study, the main lung features of 
DILD patients were reticular change, 
ground glass change, nodular change 
and honey comb change in the lung, 
and  the former two changes were most 
common, which is consistent with other 
studies. The lung function of DILD pa-
tients is also impaired, usually shown as 
restrictive ventilation impairment with 
diffusion function impairment. Some 
patients might have mixed ventilation 
function disturbance; for example, the 
patients with pulmonary fibrosis caused 
by pneumoconiosis and heavy smoke 
may suffer chronic obstructive pulmo-
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nary disease (COPD). Generally, the 
blood gas analysis of DILD patients 
shows Type I respiratory failure, and 
Type II respiratory failure may appear 
in the late course of DILD or in patient 
with DILD with airway obstruction. In 
this study, we had similar findings that 
Type I respiratory failure took up 29.4%, 
while Type II respiratory failure took up 
5.0%. 

Problems in diagnosis and manage-
ment of DILD
Regular examinations should be in-
creased. The pulmonary function, 
HRCT, bronchoalveolar lavage, and 
bronchoscope are important examina-
tions in the diagnosis and identification 
of DILD; however, the percentage of the 
patients undergoing each examination 
accounted for only 1/4, 4.1%, 4.0% and 
2.4% respectively among all cases, indi-
cating that more importance should be 
attached on these examinations. 

The biopsy rate should be improved. 
In our data, no more than 10% of the 
cases did biopsy, among which 81.82%  
were still not clearly diagnosed. The 
VATS and thoracotomy were only ap-
plied in less than 5% cases. All of these  
illustrate that more biopsy should be en-
couraged, and there is still much to learn 
about the pathological changes of DILD. 

The understanding of DILD should 
be enhanced. In our study, the duration 
between symptom presentation and defi-
nite diagnosis ranged between 1 week 
and 3.9 years, with an average of 3.24 
years, which suggests that it is still dif-
ficult for doctors in China to diagnose 
DILD.

The treatment should be standard-

ized. As the guideline released in 2009 
[16] has recommended, IPF patients 
should be treated with glucocorticoids 
combined with low dose of cytotoxic 
drugs and NAC instead of glucocorti-
coids combined only with low dose of 
cytotoxic drugs. However, only 3 cases 
followed the guideline. 
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RELATED GUIDELINE

Idiopathic pulmonary fibrosis: the diagnosis and management 
of suspected idiopathic pulmonary fibrosis 

Idiopathic pulmonary fibrosis is a chronic, progressive fibrotic interstitial lung disease of unknown origin. It is a difficult disease 

to diagnose and often requires the collaborative expertise of a consultant respiratory physician, radiologist and histopathologist 

to reach a consensus diagnosis. Most people with idiopathic pulmonary fibrosis experience symptoms of breathlessness, which 

may initially be only on exertion. Cough, with or without sputum, is a common symptom. Over time, these symptoms are asso-

ciated with a decline in lung function, reduced quality of life and ultimately death.

The median survival for people with idiopathic pulmonary fibrosis in the UK is approximately 3 years from the time of di-

agnosis. However, about 20% of people with the disease survive for more than 5 years. The rate of disease progression can vary 

greatly. A person’s prognosis is difficult to estimate at the time of diagnosis and may only become apparent after a period of 

careful follow-up.

This guideline contains recommendations on the diagnosis of idiopathic pulmonary fibrosis and delivery of care to people 

with idiopathic pulmonary fibrosis, from initial suspicion of the disease and referral to a consultant respiratory physician, to best 

supportive care and disease-modifying treatments.

The guideline will assume that prescribers will use a drug’s summary of product characteristics to inform decisions made 

with individual patients.

This guideline recommends some drugs for indications for which they do not have a UK marketing authorisation at the date 

of publication, if there is good evidence to support that use. The prescriber should follow relevant professional guidance, taking 

full responsibility for the decision. The patient (or those with authority to give consent on their behalf) should provide informed 

consent, which should be documented. See the General Medical Council’s Good practice in prescribing and managing medi-

cines and devices for further information. Where recommendations have been made for the use of drugs outside their licensed 

indications (‘off-label use’), these drugs are marked with a footnote in the recommendations.

This guidance has been incorporated into the following NICE Pathways, available at http://pathways.nice.org.uk/pathways/

idiopathic-pulmonary-fibrosis , along with other related guidance and products. 
(Source: NICE Clinical guidelines, CG163, June 2013; available at http://guidance.nice.org.uk/CG163 )
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