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Introduction
Combined pulmonary fibrosis and emphysema (CPFE)
is a disease characterized by both centrilobular
emphysema (usually in the upper lobes) and fibrosis
(typically in the lower lobes) (Figure 1). CPFE is
believed to be distinct from idiopathic pulmonary
fibrosis (IPF) and chronic obstructive pulmonary
disease (COPD). Patients with CPFE tend to be older
males with significant smoking histories. This disease
is important clinically because of the increased risk for
lung cancer and poor overall survival.
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Case Studies
The Mount Sinai Interstitial Lung Disease registry
contains over 400 patients of which 124 have a usual
interstitial pneumonitis (UIP) pattern on computed
tomography (CT). Seven of 124 patients (6%) have a
working diagnosis of CPFE. Six out of the 7 patients with
CPFE are male. The group’s average age is 68 years old.
We reviewed all available CT scans of these 7 patients
and found that 2 of the 7 (29%), developed lung cancer
during the course of their follow-up. For both of these
patients the extent of their fibrosis and the size of their
pulmonary arteries increased during the course of their
disease. For some patients their fibrosis and pulmonary
artery size increased without them developing lung
cancer while still others remained relatively stable over
the course of observation.

Discussion
Background
Emphysema is a relatively common disease effecting 20
of 1000 people in the general population.1 IPF is a rare
disease effecting about 30 of 100,000 people.2 CPFE is
reported to occur in approximately 8% of patients with
IPF.3 As would be expected, CPFE is rare in the general
population but was present in nearly 9% of lung cancer
patients in 1 study.4 The risk factors for COPD and
fibrosis are the same: significant smoking history and
older age, so it is not surprising that overlap between
these 2 diseases occurs, resulting in CPFE.
Clinical
Those with CPFE and COPD have a longer smoking
history on average then patients with IPF. There
are likely genetic factors that explain why only some
patients who smoke get CPFE. Patients with CPFE
are typically males, 65-70 years of age, with dyspnea,
abnormal spirometry, impaired gas exchange, exerciseinduced hypoxia, and characteristic findings on
imaging.5 Impaired ability to breathe is expected
with any lung disease but the combination of lowerlobe fibrosis and upper-lobe emphysema, along with
pulmonary hypertension worsen the problem. As
described in an article by Kwiatkowska, cigarette
smoke is a significant risk factor for lung fibrosis and
emphysema.6 Pulmonary artery hypertension occurs
in almost half of the patients and can shorten the life
expectancy of the patients with CPFE compared to

individuals with IPF.5 Hirano describes the case of
a 65-year-old with pulmonary artery hypertension,
diagnosed on chest CT with an enlarged pulmonary
artery. It was not appreciated that the patient also had
pulmonary fibrosis until his autopsy.7 Clinical diagnosis
can be challenging in patients with CPFE because the
obstructive and restrictive problems balance out each
other on pulmonary function tests, masking the disease.
Radiology
Cross-sectional imaging is an ideal way to diagnose
CPFE. A high resolution CT allows visualization of
the upper lobe predominant centrilobular emphysema
which Reyerson said should occupy at least 10%
of the thoracic volume to make the diagnosis.3 Not
surprisingly paraseptal emphysema may be present as
well, as it has been linked to pulmonary fibrosis. A total
of 3% of patients in the Framingham Heart Study had
paraseptal emphysema.8 The pattern of fibrosis is a UIP
pattern with sub pleural basilar predominant fibrosis,
reticulations and honeycombing.9
Complications
One reason that CPFE patients have a low rate of
survival is the increased risk of developing lung
cancer (Figures 2 and 3). According to Maeda, 9% of
lung cancer patients have CPFE which worsens their
prognosis.10 CPFE patients develop invasive tumors.
Two out of the 7 CPFE patients in our registry had lung
cancer. It is imperative for radiologists and pulmonary
specialists to recognize CPFE early on and screen these
patients for lung cancer which is not uncommon and
can be aggressive. Takenaka looked at clinical outcomes
of patients with early stage lung cancer (stage 1a) and
CPFE as compared to those without the disease and
found the 5-year survival to be 77% for those without the
disease compared to 28% for those with CPFE.11 The
Composite Physiologic Index should be used to predict
mortality in patients with CPFE prior to surgery.12
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