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Workers with a history of long-term employment in tyre 
manufacturing plants are susceptible to various pulmonary 
and pleural diseases. Talc powder used in the tyre building 
department to prevent the rubber surfaces from sticking 
together is responsible for various lung diseases. Talc-
related inflammatory reaction may progress to interstitial 
fibrosis and emphysema. We report a case of CPFE in a 
nonsmoker tyre industry worker in order to emphasize 
the possible role of environmental dust exposure in the 
pathogenesis of the disease.

CASE REPORT

A 46-year-old man, nonsmoker, presented with dry cough 
and progressive breathlessness for 10 years. He had been 
working in the building department of tyre industry for 
26 years. On examination, he was tachypnoeic, with a 
respiratory rate of 36/min, clubbed and had pedal edema 
with elevated jugular venous pressure and bilateral fine 
crackles. His hematological investigations were within 
normal limits, except polycythemia. Arterial blood gas 
analysis (ABG) showed pH 7.33/PaO2 56.8/PaCO2 21.5/
HCO3 11.1, with an alveolar arterial gradient of 67.13. 
X-ray chest [Figure 1] showed reticulonodular pattern. 
HRCT [Figure 2] showed extensive fibrosis and ground 
glass pattern with mid-zone predominance with areas of 
honeycombing and paraseptal emphysema. Spirometry 
showed a restrictive abnormality with forced vital 
capacity (FVC) 2.95L (62%predicted), forced expiratory 
volume in one second (FEV1) –2.20 L (56% predicted) and 
FEV1/FVC–75%. Diffusion capacity for carbon monoxide 

INTRODUCTION

The term combined pulmonary fibrosis and emphysema 
(CPFE) as a distinct underrecognized entity was described 
by Cottin et al. [1] The findings of co-existing cryptogenic 
fibrosing alveolitis and emphysema were first described 
in 1990 by Wiggins et al.[2] Subsequently, the same 
disease characteristics were described as an atypical 
phenotype of idiopathic interstitial pneumonias.[3] Cases 
of CPFE are usually tobacco smokers. Hence, CPFE has 
been proposed as a new clinical entity in smokers or 
a different clinical phenotype in smokers developing 
interstitial pulmonary fibrosis (IPF). These cases have 
severe dyspnea, nearly stable lung functions,exercise 
desaturation, reduced diffusion capacity, severe pulmonary 
hypertension (PH) and associated shortened survival.[4] 
High-resolution computed tomography (HRCT) findings 
in CPFE are characteristic, with predominantly upper lobe 
centrilobular emphysema and lower lobe fibrosis. The 
prevalence of CPFE may be close to 30% among cases of 
IPF, and these cases have a significantly lower survival as 
compared to those with only IPF.[5]
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ABSTRACT

We report a case of combined pulmonary fibrosis and emphysema (CPFE) with severe pulmonary hypertension in a 
46-year-old man, nonsmoker, tyre industry worker. CPFE is commonly reported to be associated with tobacco smoking. 
This case highlights the possible role of environmental dust exposure (talc) in the pathogenesis of the disease and 
confirms the clinical characteristics of CPFE described in previous studies.
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(DLCO) was 6% of the predicted value. Two-dimensional 
echocardiography (2D-ECHO) showed PH with tricuspid 
regurgitation (TR) jet-estimated pulmonary artery systolic 
pressure (PASP) of 62 mmHg with dilatation of right atrium 
and right ventricle. Diagnosis of rubber industry-related 
interstitial lung disease (ILD) with cor pulmonale was 
made. He was started on prednisolone 20 mg on alternate 
days, cyclophosphamide 2 mg/kg and long-term oxygen 
therapy (LTOT), and was advised to change his job. 
Reassessment 3 months later showed improvement in 
symptoms and spirometric findings of FVC–3.64 (76%), 
FEV1–2.50 (64%), FEV1/FVC– 69%, i.e. increase in FVC 
and FEV1 by 690 ml and 300 ml, respectively. Diffusion 
carrying capacity for carbon monoxide improved to 28% of 
the predicted. However, he did not follow-up subsequently 
and was noncompliant with therapy.

Four years later, he presented with increased symptoms of 
dyspnea and right heart failure. ABG showed PH 7.43/PaO2 

54.9/PaCO2 24.2/HCO3 15.6/SO2 88.7. Chest X-ray [Figure 3] 
showed reticulonodular pattern with hyperinflation and 
HRCT [Figure 4a-b] showed extensive areas of centrilobular 
and paraseptal emphysema with overinflation. Areas 
of fibrosis were not very well appreciated as compared 
with earlier findings. 2D-ECHO showed PH with TR 
jet-estimated PASP of 90 mmHg and dilatation of right 
atrium and right ventricle. The patient refused for right 
heart catheterization. Spirometry showed FVC–3.12 (67%), 
FEV1–.99 (53%) and FEV1/FVC–64%, suggesting obstructive 
abnormality. DLCO was 19% of the predicted value. Total 
lung capacity (TLC) was 6.43 L (92% predicted) and 
residual volume (RV) was 2.84 (137% predicted), while 
the RV/TLC ratio was 148%. A diagnosis of combined 
pulmonary fibrosis and emphysema with severe PH due 
to occupational exposure to talc was made. The patient 
was discharged after stabilization, with advice to continue 
long-term oxygen therapy and change of job.

DISCUSSION

Tyre building is the process of assembling all the 
components on to a tyre-building drum. The compounds 
needed for tyre making are prepared by mechanically 
mixing in a banbury mixture to mechanically break down 
the rubber to obtain a uniformly homogenous mass. 
This is subsequently formed into slabs of rubber that are 
extruded or calendered for use in tyre building. Before 
being transferred to the building machine, components 
are stored in large rolls. While the tyre is being extruded, 
powdered talc is blown through it by means of compressed 
air or woven fabric liners coated with talc or soap stone 
are placed between the layers of the rolled material to 
prevent the components from sticking together. These 
rolls are placed onto the feeding portion of the assembly 
equipment. This leads to extensive lifting and handling 
of heavy rolls and exposure to talc in a limited space.[6] 

The workers in these occupational settings are exposed 
to potentially harmful effects of talc dust and can present 

Figure 1: Initial chest X-ray showing reticulonodular pattern with 
midzone predominance

Figure 2: Initial high-resolution computer tomography showing 
extensive fibrosis and ground glass pattern with midzone predominance, 
few areas of honeycombing and areas of paraseptal emphysema

Figure 3: Chest X-ray 4 years later showing reticulonodular pattern 
with hyperinflation
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with pulmonary and pleural pathologies.[6-11] Talc causes 
granuloma formation, and the inflammatory reaction may 
progress to interstitial fibrosis and emphysema.

Our patient was working in the tyre industry for 26 
years where he was exposed to talc. He presented with 
significant dyspnea with stable lung volumes over 6 
years with increase in the RV/TLC ratio and reduction 
in DLCO. HRCT over time showed marked increase in 
areas of centrilobular and paraseptal emphysema, with 
overinflation and reduction in fibrotic areas. These 
findings were consistent with HRCT findings in patients 
with CPFE decribed by Cottin et al.[1] These changes are 
probably because of the same pathogenic mechanisms 
involved in development of fibrosis and emphysema. 
Whether emphysematous and fibrotic lesions progress 
independently or the development of one of them 
(emphysema) modifies the progression of the other has 
been questioned.[5] CPFE has been reported with tobacco 
smoking and classical presentation with severe dyspnea, 
preserved lung functions, significant reductions in gas 
exchange postexercise desaturation, characteristic imaging 
features and high prevalence of pulmonary hypertension. 
This was initially reported to be coincidental, but has now 
been proposed as a distinct syndrome.[1] The literature 
emphasizes the importance of diagnosing CPFE because 
it carries an increased risk of developing pulmonary 
hypertension with increased mortality.[5] Its association 
with connective tissue diseases like rheumatoid arthritis 
and systemic sclerosis and exposure to agrochemical 
compounds has also been described.[12,13] There is no data 
on effective therapy for this entity.

Smoking plays a central role in the over expression 
of tumor necrosis factor-alfa (TNF-α), due to which it 
may be an important factor in producing emphysema 
and pulmonary fibrosis.Overexpression of TNF-α and 
platelet-derived growth factor (PDGF-b) produces airspace 
dilatation, and fibrosis has been confirmed by animal 
data.[14,15] In a study by Wei et al.,[16] pulmonary fibrosis 

in CPFE showed intrinsic characteristics, with smoking 
not being the major or direct pulmonary fibrosis-driven 
factor. He suggested the role of blood serum pro-collagen III 
N-terminal peptide (PIIINP) as a marker of early detection 
and efficacy assessment parameter of treatment and the 
possible utility of anti-lymphocytes and immune regulation 
strategy for disease intervention. Phenotype characteristics 
to evaluate biological markers in sputum and peripheral 
blood T-lymphocytes are ongoing. Emphysema involved in 
pulmonary fibrosis has a significantly higher Th1 and Th2 
expression. Hence, studies regarding the role of Th1 and Th2 
expression in CPFE are under review. The pathophysiology 
of CPFE is yet unknown, but it is speculated that both 
emphysema and fibrosis may be related to a common 
environmental trigger or a genetic susceptibility factor. 
Our case highlights the possible role of environmental dust 
exposure (talc) in the pathogenesis of the disease.
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