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Combined pulmonary fibrosis and emphysema (CPFE) sis





61 patients with both 

emphysema of the

upper zones and diffuse 

parenchymal lung disease 

with fibrosis of the lower 

zones of the lungs





Combined pulmonary 
fibrosis ? 



No PAH, systolic arterial
pulmonary pressure <45 
mmHg, 
5-yr survival 75%

PAH, systolic arterial
pulmonary pressure ≥45 
mmHg, 
5-yr survival 25%

(–– no PAH )

(---- PAH)



Characteristics of CPFE 

• Almost exclusively males 

• Strong association with smoking (current or ex-smoker)

• Preserved lung volumes

• Severely impaired carbon monoxide diffusing capacity

• Pulmonary arterial hypertension is a critical determinant of prognosis



CHEST 2013; 144(1):234–240

CPFE was defined as ≥10% emphysema 



Baseline Patient Characteristics No significant difference in 
mortality

CHEST 2013; 144(1):234–240



Diagnosis and Management of Emphysema at Presentation

CHEST 2013; 144(1):234–240



Questions to be answered 

• Whether CPFE is a phenotype of IPF, or a more general condition 
occurring in lung fibrosis of any cause (ie, not just IPF) ? 

• CPFE could alternatively be regarded as a phenotype of emphysema ?

• Why some smokers develop emphysema, some IPF, and some CPFE ?





Subclinical ILD /  Interstitial lung abnormalities (ILA)

• First described in families affected with interstitial pneumonia 

• Recent studies

• some individuals at risk for ILD (e.g., members of families affected 
with pulmonary fibrosis, smokers, and individuals with connective 
tissue diseases) 

• a subset of these patients over time could develop ILD



Definition of ILA

• Specific patterns of increased lung density on chest CT identified in who 
with no prior history of interstitial lung disease

• ILA – defined as nondependent change affecting more than 5% of any 
lung zone 

1) Reticular or ground-glass abnormalities

2) Diffuse centrilobular nodularity

3) Nonemphysematous cyst

4) Honeycombing or taction bronchiectasis















AJRCCM Vol 180. pp 407–414, 2009

• 2,563 adults without airflow obstruction or clinical cardiovascular 
disease in a population-based cohort

• measured spirometric restriction and regions of high attenuation area 
(HAA) on CT imaging



The prevalence of spirometric restriction was 10.0% and increased relatively by 8% for each 10 
cigarette pack-years

The median volume of high attenuation areas was 119 cm3 and the volume of high attenuation 
areas increased  by 1.6 cm3 for each 10 cigarette pack-years



Suggestion

• Smoking may cause subclinical parenchymal lung disease (ILA) even 

among a generally healthy cohort



N Engl J Med 2011;364:897-906



Study population and groups 

1002 (41%) met the GOLD criteria for COPD
Definit ILA in 13.4% (89 of 660) 
of cigarette smokers with GOLD 1-4 COPD



Baseline Characteristics



Study Enrollment and Findings

Participants with ILA were less likely to have COPD, were more likely to have 
spirometric values that could not be classified according to the GOLD criteria



ILA were associated with a lower percentage of emphysema
Participants with ILA had a 47% decrease in their odds of having COPD



Suggestions of the study 

• Emphysema and ILA have opposing effects on lung volume

• Inverse association between ILA and the severity of COPD/emphysema

• Patient who does not have characteristic abnormalities on PFT may be  
not disease-free, in fact the patient could be affected by two of the 
consequences of smoking



AJRCCM Vol 185, Iss. 7, pp 756–762, Apr 1, 2012

Subjects in COPDGene study (>10 PY smokers)

To examine the association between ILA and exercise capacity (6MWD) 



A flow diagram of study enrollment divides participants
into three groups according to 6-minute walk distance



Bar graphs represent the % of all subjects and subjects without COPD 
who had a 6 MWT





Compared with subjects without ILA, subjects with ILA had an 80% and 77% increase 
in their odds to have a walk distance limited to less than or equal to 500 and 250 m, 

respectively



7%                                  7%                                     8%                                 9%
Prevalence 

JAMA. 2016;315(7):672-681



Interstitial lung abnormalities
were associated with a greater risk of all-cause mortality

JAMA. 2016;315(7):672-681



Mortality, ILA, and Cause of Death for the AGES-Reykjavik Study



International Journal of COPD 2016:11 1087–1096



457 COPD cases / 914 control
Subjects with any ILA – more frequently men and current smokers



Any ILA did not differ in terms of frequency across GOLD stages



The presence of airflow obstruction was not associated with definite ILA



Conclusion

• No association between ILA and COPD in smokers

• COPD is not a risk factor for ILA

• It is still not clear which proportions of emphysema and ILA are 

required to produce either predominant obstructive or predominant 

restrictive functional pattern



Intern Med 56: 2711-2717, 2017



 The aim of study 
Test the hypothesis that ILAs are more prevalent in Group B than Group C 

and that they may be responsible for the higher mortality in Group B



In Group B, the frequency and the area of ILAs was significantly higher 
in comparison to Group C



Conclusion

• ILAs were detected 

10.3% of the patients in Group A , 22.5% of the patients in Group B 

5.6% of the patients in Group C, 23.1% of the patients in Group D

• COPD patients with ILAs, especially those with honeycombing, tended to show 

better %FEV1 values

• ILA, if present in emphysematous lungs, contributed to the preserved %FEV1, the 

dyspnea score and possibly to the poorer prognosis of the patients in Group B



Aim
To compare the yearly dynamics of pulmonary function 
parameters in CPFE patients with those in COPD patients

Respiratory Medicine (2013) 107, 1986-1992



Clinical characteristics during the F/U Annual changes in pulmonary function

CPFE vs COPD groups



Annual decreases in VC and FVC in the CPFE group were significantly higher than 
COPD group



Annual decrease in FEV1/FVC in the COPD group was significantly higher 

Annual decreases in DLco and DLco/VA in the CPFE group were significantly higher



Pulmonary fibrosis Pulmonary emphysemaCPFE

Interstitial lung abnormality 



Summary 

• An increasing recognition of the coexistence of emphysema and pulmonary 
fibrosis – especially smokers and old age 

• Emphysema and ILD produce opposing effects on expiratory flow rates and 
lung volumes on PFT - Isolated reduction in DLCO

• The relationship between lung fibrosis and emphysema (COPD) is not yet clear

• The problem of underdiagnosis in both conditions 

• No data for effective therapeutic strategies in clinical practice



Functional and radiological characteristics of IPF, CPFE and Emphysema



Questions to be answered 

• Whether CPFE (or emphysema with ILA) is just a coincidence of two 
smoking-related lung diseases or a distinct clinical entity?

• The need for specific clinical diagnostic and classified criteria for CPFE –
by phenotype ? 

• Interactive impact between lung fibrosis and emphysema (COPD)

• Valuable parameters for predict clinical course and disease progression 

• The predictors of mortality for CPFE ( vs COPD or IPF) ? 


