
CPFE (Combined Pulmonary Fibrosis and Emphysema): 
a Distinct entity? 

Division of Pulmonology and Critical Care Medicine, 

Department of Internal Medicine, School of Medicine, Wonkwang University 

Sei-Hoon Yang, M.D.

CON



1. Terminology and Definition

2. Primary pathogenic pathways unique to CPFE

3. Histopathological or radiologic feature specific for CPFE

4. The risk of PH is dependent on total extent of fibrosis and emphysema

5. The mortality risk is dependent on total extent of fibrosis and emphysema

6. Monitoring

Contents





•.

The clinical entity of combined pulmonary fibrosis and emphysema (CPFE) is characterized by the admixture of 
fibrosis and emphysema on high-resolution computed tomography.

Bolaki M et al.  Semin Respir Crit Care Med 2020



정의 (KATRD 진료지침)

• 정의: HRCT에서 폐 아래쪽과 흉막하의 폐섬유화와 함께 동반된 상엽에 우세

한 폐기종의 존재.

• 폐기종: HRCT에서 확실한 폐기종 즉 1 mm 미만의 얇은 또는 벽이 없는 구

획이 명확한 저감쇠 (low attenuation) 구역이 총 폐 용적의 최소 5%를 포함

하는 모든 하위 유형 폐기종.

• 폐섬유화 : HRCT에서 합당한 소견 ; 견인성 기관지 확장 (traction

bronchiectasis), 벌집모양 (honeycombing), 용적 감소 (volume loss))과 간유

리음영 (GGO)이 포함된 경우.



CPFE:  A syndrome?   A distinct entity?

• recognized as a separate clinical entity and is characterized by progressive worsening of

respiratory symptoms, decline of lung function and a high mortality; clinically relevant

implications or major pathogenetic significance ??

• Contemporary definition of a syndrome requires greater provenance than the mere

recognition of an association, be it between clinical variables or underlying disease

processes.



I. Terminology and Definitions

• The contemporary terminology and definition of CPFE:

- 2005 publication, retrospective study (61 Pts), French multicentric study

• CPFE: the presence of upper-zone–predominant emphysema on HRCT plus a

peripheral and basal predominant diffuse parenchymal lung disease with

significant fibrosis.

Cottin V. et al. Syndrome for CPFE. AJRCCM. 2022



Summary of Various Definitions Used by Studies to Identify Patients with
Combined Pulmonary Fibrosis and Emphysema

Cottin V. et al. Syndrome for CPFE. AJRCCM. 2022



Terminology and Definitions

• Heterogeneity of study populations and criteria used to define CPFE prohibiting direct

comparison of different cohorts and validation of key findings.

• Both imaging and histopathologic studies indicate that CPFE can encompass a variety

of fibrotic ILDs.

• A potential approach to reconcile these conflicting priorities is to carefully and

transparently define CPFE in a manner that reflects the clinical setting and/or research

objectives.



• Many pathways and pathogenetic mechanisms are shared between fibrosis

and emphysema, including gene expression and pathways, gene variants,

telomere dysfunction and shortening, alveolar alterations, epigenomic

reprogramming, and enzymatic activity, especially matrix metalloproteinases

II. Primary pathogenic pathways unique to CPFE ?



Main Features Shared by Pulmonary Fibrosis and Emphysema

Cottin V. et al. Syndrome for CPFE. AJRCCM. 2022



• CPFE may result from involvement of shared pathways in at least some patients.

- Are the mechanisms that cause emphysema, IPF, and CPFE different?

• Despite the phenomenon of clustering of emphysema with pulmonary fibrosis,

the two diseases will inevitably coexist in some patients as coincidental

smoking-related processes.

Primary pathogenic pathways unique to CPFE ?



• The pathogenetic mechanisms leading to the coexistence of emphysema with

IPF and other fibrotic ILDs remain unclear.

• It is uncertain whether IPF and non-IPF ILDs are causally linked with

emphysema or if they represent different lung disorders running in parallel

and sharing some mechanisms.

Primary pathogenic pathways unique to CPFE ?



III. Histopathological or radiologic feature specific for CPFE?

• Pro: High prevalence of thick-walled large cysts on HRCT.

High prevalence of airspace enlargement with fibrosis (AEF)

• Con: No histopathological or radiologic feature specific for CPFE



Histopathological Features of Smoking-related Interstitial Fibrosis and 
Other Patterns of Fibrotic Interstitial Lung Disease in Combined 

Pulmonary Fibrosis and Emphysema

Cottin V. et al. Syndrome for CPFE. AJRCCM. 2022



Smoking Related Interstitial Fibrosis (SRIF)

• SRIF: combination of emphysema and usual interstitial pneumonia

in middle and lower lobe.

• densely eosinophilic collagen deposited in expanded alveolar septa

with preservation of lung architecture and little or no inflammation.

• SRIF may account for the “thick-walled cystic lesions” that are

unique to CPFE and distinct from the honeycomb cysts of UIP.



• SRIF is a common incidental finding in surgical lung specimens, including lung biopsies 

from patients with other patterns of pulmonary fibrosis. 

• Isolated SRIF represents the primary pathological abnormality in a subset of patients with 

clinical features of ILD in whom it is often combined with RB. 

• Attributing pulmonary fibrosis to SRIF in patients with CPFE requires exclusion of other 

fibrotic patterns, including most importantly UIP.

• LCH is a potentially fibrotic form of smoking-related ILD that may occur in combination 

with other smoking-related abnormalities, including emphysema, RB, SRIF, and DIP

Smoking related interstitial Fibrosis (SRIF)



Thick-walled Cyst: Unique to UIP in CPFE is the presence of thick                  
walled cysts resulting from the combination of emphysema



Thick-walled cystic lesions (TWCL)

• Expansion of the interlobular septa with collagen fibrosis can make paraseptal

emphysema appear as honeycomb cysts.

• Most studies have focused on patients with IPF and/or a UIP pattern on HRCT 

imaging, although others have included patients with a variety of ILD subtypes 

and imaging patterns.

• There are no criteria for establishing a diagnosis of CPFE on the basis of 

histopathological findings alone.

Histopathological or radiologic feature specific for CPFE? 



Emphysema Quantification

• Reliable estimation of emphysema extent in patients with established pulmonary

fibrosis poses significant challenges.

• Most studies use visual assessment of emphysema by an experienced radiologist, a

method that is readily available and has moderate interrater agreement.

• Emphysema thresholds used to characterize a CPFE phenotype on imaging, include:

0%, 5%, 10%, and 15% of total lung volume.



Emphysema Quantification

• Methodology of emphysema quantification is poorly suited to CPFE, because it fails to

discriminate between low-density areas due to emphysema and low density due to honeycomb

cysts, traction bronchiectasis, or non emphysematous mosaic attenuation due to small airway

disease.

• Large multicentered studies are required to determine whether these morphological CPFE

subtypes ( subtype: paraseptal vs. centrilobular vs. mixed vs. indeterminate) correlate with

distinct functional or prognostic disease groups.



Advantages and disadvantages of thresholds used for the minimum extent of emphysema required
to be diagnosed with CPFE. GOLD: Global initiative for chronic obstructive lung disease, QoL: quality of life.

Wong A and Cottin V: Ann. ATS; 2020



ILD Quantification

• A minimal threshold extent of lung fibrosis on HRCT imaging has rarely been used in

CPFE, despite the clinical importance of fibrotic ILD severity.

• Quantitation of fibrosis extent is confounded by volume loss, with lower lobes

sometimes greatly contracted to apparently small areas of fibrosis.

• The concept of a minimal threshold of fibrosis to define CPFE is particularly relevant to

lung cancer screening populations.

• when considering CTD-related ILD or fibrotic HP, where ground-glass opacities may

reflect inflammation rather than fibrosis, there is no consensus on whether ground glass

opacities should be considered as part of CPFE fibrosis extent.



FIGURE (a and c) On visual scoring, 40% of the lung was characterized as emphysema, whilst 31% was identified as interstitial lung
disease. The CALIPER overlay images (b and d) outline emphysema (light and dark blue) in the upper lobes, quantified as 23% of lung
volume. The sum of ground glass opacities (yellow), reticular pattern (orange) and honeycombing (brown) constitute the extent of
total interstitial lung disease, which was quantified as 7.5% of the lung. CALIPER defines light and dark green areas as normal lung

Jacob J et al. ERJ 2017



IV. Complications: PH and Lung Cancer 

• Pro:

1. Increased risk of PH compared with IPF for a given extent of fibrosis

2. Increased risk of lung cancer compared with IPF or emphysema alone

• Con:

The risk of PH is dependent on total extent of fibrosis and emphysema, the

quantification of which is challenging



Complications: PH and Lung Cancer 

• Automated quantification is challenging when both components are present,

hampering the development of imaging criteria and consistency between

studies.

• CPFE does not specify extent thresholds for either pulmonary fibrosis or

emphysema



Subgroup meta-analysis of the selected studies based on different thresholds of emphysema extent used for 
CPFE definition.

Chen Q et al. Ther Adv Respir Dis. 2021 



V. Mortality

• Pro:

Increased mortality compared with IPF for a given extent of Fibrosis

• Con:

The mortality risk is dependent on total extent of fibrosis and

emphysema, the quantification of which is challenging



Variables Associated with Death among Patients with CPFE



Relationship Between Prognostic Factors and Mortality by 
Univariate Analysis

Mejia M et al. chest 2009. 



The Kaplan-Meier survival curve for patients with IPF and IPF plus emphysema. Survival time was 
significantly lower in the group of patients with IPF combined with emphysema (p = 0.01 log-rank test).

Mejia M et al. 2009 chest. 



Kaplan-Meier survival curves stratified by CPFE vs non-CPFE. 
Survival curves and P value represent time to death or transplant.

Ryerson C et al. chest 2013



Kaplan-Meier estimates of time to lung cancer or death among patients with CPFE, IPF and emphysema.

Kwak N et al. Respir Med 2014



The risk of lung cancer development or death in 
uni- and multivariable analysis

Kwak N et al. Respir Med 2014



Kaplan–Meier survival curves for patients across both cohorts with (a) and without (b) a high likelihood of
pulmonary hypertension (PHT): combined pulmonary fibrosis and emphysema (CPFE) (green), idiopathic
pulmonary fibrosis (IPF) (blue). Log-rank test = 0.72 for patients with a high likelihood of PHT. Log-rank
test = 0.21 for patients without a high likelihood of PHT.

Jacob J et al. Respirology. 2017.



Outcome

• Outcomes are worse for a given extent of fibrosis, when there is emphysema in addition

to fibrosis (e.g., outcomes are worse in a patient with 10% fibrosis extent and 20%

emphysema extent than in a patient with 10% fibrosis extent and no emphysema).

• Risk of mortality and of developing PH does not differ in patients with both IPF and

emphysema compared with those with fibrosis alone when adjusting for severity using

baseline DLCO or total disease extent on HRCT (e.g., outcomes are comparable in a

patient with 20% emphysema extent and 10% fibrosis extent and in a patient with 15%

emphysema extent and 15% fibrosis extent)



VI. Monitoring of CPFE

• The strongest argument is that monitoring of disease progression cannot be

reliably based on FVC in patients with CPFE: serial FVC trends, generally

viewed as the cardinal monitoring measure in IPF, are less reliable in CPFE-IPF,

with a lower prognostic significance than in the remaining patients with IPF

without emphysema.

• Are there any factors that can monitor PH and lung cancer development?



Main Arguments in Favor of and Against Combined
Pulmonary Fibrosis and Emphysema Being a Syndrome

Cottin V. et al. Syndrome fo CPFE. AJRCCM. 2022.
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