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ABSTRACT

Combined pulmonary fibrosis and emphysema (CPFE) is a unique pulmonary condition characterized by simultaneous
coexistence of both upper lobe emphysema and lower lobe fibrosis. Pulmonologists should be aware of the entity while
evaluating patients with chronic obstructive pulmonary disease (COPD) or pulmonary fibrosis. Airflow and lung volume
are relatively preserved but oxygenation is disproportionately impaired in patients with CPFE. We describe a case of an
83-year-old male patient with past history of heavy smoking, in whom the search for the cause of pulmonary arterial
hypertension and exercise-induced arterial oxygen desaturation disproportionate to be explained by COPD resulted in a
diagnosis of CPFE. He complained of dyspnoea on exertion and non-productive cough. Physical examination revealed
basal Velcro rales and clubbing. Chest radiography showed prominent vascular markings, preserved lung volume and
subtle fibrosis of the bases. Definitive diagnosis was made on CT scan of the chest, which revealed upper lobe
emphysema and lower lobe fibrosis and honeycombing. The patient was managed by long-term oxygen therapy, inhaled
corticosteroid, long-acting bronchodilator and antimuscarinic agents, diuretic, pirfenidone (antifibrotic agent), proton
pump inhibitor and N-acetyl cysteine (antioxidant). We emphasize the importance of the diagnosis of CPFE in early
stages through CT in a case of COPD with clinical, laboratory and chest radiographic evidence of fibrosis and the fact that
CPFE is associated with pulmonary hypertension, a poor prognostic indicator.

CLINICAL FINDINGS

An 83-year-old male with a past history of smoking and
chronic obstructive pulmonary disease (COPD) presented
with persistent non-productive cough, exertional dyspnoea
and wheezing that was relieved by inhaler and right-sided
pleurisy for 2 days. There were no symptoms of obstructive
sleep apnoea. Epworth Sleepiness Scale for obstructive
sleep apnoea was performed and score was < 8. There were
no symptoms or signs suggestive of connective tissue disor-
der. Clinical examination revealed bilateral pedal oedema
and bilateral basal Velcro rales. SpO, was 93% at rest and
88% after exercise. Echocardiogram revealed normal
chamber dimensions, no regional wall motion abnormality,
moderate tricuspid regurgitation, pulmonary arterial sys-
tolic pressure of 60 mmHg, normal left ventricular function
(left ventricular ejection fraction: 60%) and Grade 1 left
ventricular diastolic dysfunction. The patient did not coop-
erate for pulmonary function test (PFT). Screening tests
for pulmonary thromboembolism (colour Doppler of

lower limbs and D-dimer assay) were negative. Screening
chest X-ray showed prominent vascular markings in the
upper and mid zones with subtle fibrosis in the lower
zones. A suspicion of fibrotic process in the lungs was
raised and further evaluation by high-resolution CT
(HRCT) was ordered.

IMAGING FINDINGS—HIGH-RESOLUTION

CT CHEST

Extensive centrilobular and paraseptal emphysema were
seen in bilateral lungs with upper lobe predominance
(Figures 1 and 2). Reticular opacities with honeycomb-
ing, traction bronchiectasis and subtle ground-glass
opacity were seen in bilateral lungs with subpleural and
lower lobe predominance (Figures 3 and 4). There was
no significant lymphadenopathy or pleural -effusion.
Pulmonary artery and cardiac chamber dimensions
were normal.
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Figure 1. Centrilobular and paraseptal emphysematous
changes in bilateral upper lobes and apical segment of left
lower lobe. Also noted is a fibrotic lesion in the apicoposterior
segment of the left upper lobe.
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FINAL DIAGNOSIS AND TREATMENT

Based on HRCT findings, the patient was diagnosed as a case of
combined pulmonary fibrosis and emphysema (CPFE) and man-
aged by long-term oxygen therapy, oral theophylline, inhaled cor-
ticosteroid, long-acting bronchodilator and antimuscarinic agents,
diuretic, pirfenidone (antifibrotic agent), proton pump inhibitor
and N-acetyl cysteine (antioxidant). The patient was advised for
regular follow-up.

DISCUSSION

Unanimous definition of CPFE is yet to be adopted. Broadly, it
includes all patients with simultaneous coexistence of pulmo-
nary fibrosis and emphysema.

CPFE as a unique pulmonary condition characterized by the
simultaneous coexistence of lower lobe fibrosis and upper lobe
emphysema was first described by Wiggins et al' in 1990. But

Figure 2. Centrilobular and paraseptal emphysematous
changes in bilateral upper lobes and apical segments of bilat-
eral lower lobes. Also noted is subtle ground-glass opacity in
the apical segment of the right lower lobe.
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Figure 3. Reticular opacities, interlobular interstitial thickening
with honeycombing, ground-glass opacity and emphysema-
tous changes in bilateral lower lobes, right middle lobe and
lingular segment of the left upper lobe.

Cottin et al” were the first to comprehensively describe the syn-
drome resulting from CPFE in 2005. CPFE was recognized in
8% cases of idiopathic pulmonary fibrosis (IPF) in a study by
Ryerson et al.’

Most patients with CPFE are elderly males around age 65 years
or older with a history of cigarette smoking, the most commonly
cited environmental risk factor.” Agrochemical compounds are
also attributed as possible risk factors." CPFE patients classically
present with progressive shortness of breath, with an average
symptom duration of about 3 years before diagnosis.” As in any
fibrotic interstitial lung disease, bilateral basal Velcro rales and
clubbing are the main findings on clinical examination.”

It has been reported that CPFE patients are often misdiagnosed
as cases of COPD and treated with short-acting bronchodilators
and long-acting anticholinergics.” Diagnosis of CPFE is

Figure 4. Reticular opacities, interlobular interstitial thickening
with honeycombing and ground-glass opacity
are more prominent in the lower lobes in subpleural locations.
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Case report: HRCT diagnosis of combined pulmonary fibrosis and emphysema.

confirmed essentially on the basis of findings on HRCT. Clinical
data and pathological findings are helpful in some cases.

The three main clinical scenarios in which CPFE should be con-
sidered are: (i) patients with PFT's showing normal spirometry,
or mild obstructive or restrictive pattern and normal lung
volumes but with severely diminished diffusing capacity of the
lung for carbon monoxide (DLCO).>” Reason for this pattern of
abnormality in PFT and DLCO is that volume loss and low com-
pliance owing to fibrosis is compensated by hyperinflation and
high compliance due to emphysema but pulmonary emphysema
and fibrosis have additive effects on carbon monoxide transfer
and exercise hypoxemia.”” But this pattern is not specific for
CPFE and is also seen in pulmonary vascular diseases, interstitial
lung diseases and emphysema.® (ii) Patients with pulmonary
hypertension and abnormal PFTs, especially with a mixed
restrictive/obstructive pattern.z”_ (iii) Patients with normal or
near-normal spirometry but with hypoxemia at rest or upon
exertion and oxygen requirement disproportionate to
spirometric abnormality.””

The exact pathogenesis of CPFE is unknown. Cigarette
smoking is quoted as the possible aetiology in majority of
the reported cases. Exposure to cigarette smoke led to syn-
chronous development of pulmonary fibrosis and emphysema
in the canine model.”

Lower lobe interstitial fibrotic changes and upper lobe emphy-
sema are the typical radiologic findings in the CPFE syndrome.
Paraseptal, centrilobular emphysematous and bullous changes
are seen in CPFE.”” Interstitial fibrotic changes include honey-
combing and reticular abnormalities. Ground-glass attenuation
areas are also commonly present.” Sometimes, ground-glass
attenuation is the sole abnormality suggesting interstitial lung
disease and biopsy is required in this setting'’ to differentiate
CPEFE from other smoking-related lung diseases.

Specific treatment does not exist currently for CPFE syndrome.
The present guidelines are based on evidence related to the
underlying conditions of chronic obstructive lung disease and
IPE."" Pulmonary hypertension, acute lung injury and lung can-
cer are listed as complications of CPFE.

Pulmonary hypertension is said to occur more commonly and
severely in patients with CPFE than in those with isolated
IPE."” Tt does not significantly respond to medical therapy."
The patients are managed with oxygen therapy and
lung transplantation.

Mortality is significant in patients with CPFE. The 1-year sur-
vival is as low as 60% in patients with confirmed pulmonary
hypertension.'” In their study, Ryerson et al’ concluded that
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mortality rate of patients with CPFE is similar to those with iso-
lated IPF, although patients with CPFE had more extensive
smoking history, greater oxygen requirements, higher pulmo-
nary artery pressure and poorer gas exchange.” Similar mortality
in IPF as compared twith CPFE was attributed to greater
amount of fibrosis in IPF compensating for other mortality
increasing factors in CPFE.’

CONCLUSION

We emphasize the importance of suspecting the diagnosis
of CPFE in a patient with COPD with evidence of fibrotic pro-
cess in the lungs on clinical examination or chest
radiographic findings with echocardiographic evidence of pul-
monary hypertension. We also emphasize that CPFE is a distinct
pulmonary condition that, in a classic case, can be definitely
diagnosed by HRCT.

LEARNING POINTS

1. CPFE is a unique pulmonary condition characterized by
the simultaneous occurrence of both upper lobe
emphysema and lower lobe pulmonary fibrosis.

2. CPEFE is seen mostly in elderly males with significant
smoking history.

3. CPEFE has a progressive course, with an average duration
of symptoms of about 3 years before diagnosis.

4. CPFE patients are often misdiagnosed as cases of COPD
and treated accordingly.

5. HRCT is the modality of choice, and it typically
demonstrates the characteristic upper lobe emphysema
with lower lobe interstitial fibrotic changes.

6. With the classic clinical and HRCT findings, a confident
diagnosis can be made without the need for a surgical
lung biopsy.

7. Unfortunately, CPFE has no effective treatment options
available other than possible lung transplant and overall
has a poor prognosis.

8. The prevalence of pulmonary arterial hypertension is
high in CPFE, and its presence at diagnosis is by itself a
poor prognostic sign.

9. Along with pulmonary arterial hypertension, lung cancer
and acute lung injury are listed as complications. Close
follow-up is essential.

10. Mortality rate in patients with CPFE is similar to that in
patients with isolated IPF.

CONSENT
Informed consent was obtained to publish this case (including
images and data) and is held on record.
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