BREATH-TAKING NEWS

Present and future utility of CT phenotypes in the assessment and
management of COPD
Chronic obstructive pulmonary disease (COPD) is currently
defined on the basis of spirometric evidence of airway obstruction
in the setting of well-recognised risk factors. The Global Initiative
for Obstructive Lung Disease (GOLD) system has been widely
used to identify and classify the severity and risk predisposition of
individual patients with COPD. However, individuals with identical
GOLD stages have different morphologic appearances at computed
tomography (CT) which may reflect important differences in the
underlying pathophysiology and genomic profile of COPD.[1]
A recent statement from the Fleischner Society[2] described the
phenotypic abnormalities recognisable at visual and quantitative
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evaluation of CT in subjects with COPD. Although CT is a wellvalidated tool to assess the presence, pattern and extent of emphysema,
its role in COPD has not been clearly determined and is not
routinely recommended.[3] Subsequently, Ostridge and Wilkinson[4]
reported on the present and future utility of CT in the assessment
and management of COPD. They highlight the visually defined and
quantitative CT subtypes of COPD. These include emphysema, which
may be centrilobular (CLE), panlobular (PLE) or paraseptal (PSE);
airway disease such as bronchial or small airways disease; and other
associated features (large airways disease, interstitial lung disease,
pulmonary artery enlargement and bronchiectasis).
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CLE is characterised by small, well-defined areas of low attenuation
surrounded by normal lung. Micro-CT scan of the primary lesion
shows dilatation and destruction of proximal respiratory bronchioles
with sparing of alveoli near lobular septa. This is the most common type
of smoking-related emphysema and is usually upper-lung predominant.
Quantifying the extent of CLE subcategorises it into mild, moderate
and, in its most severe forms, confluent or advanced destructive
emphysema. In the latter, CT confers the advantage of identifying
patients who may benefit from lung volume reduction surgery, nonsurgical interventions (e.g. coils, valves, sealant and airway bypass) and
bullectomy.[5] It is important to recognise that while the extent of CLE
correlates well with histopathology, it often does not correspond with
the GOLD classification for COPD. Furthermore, when quantified with
densitometry, CT serves as a better predictive value for respiratory
and cardiac mortality than GOLD staging.[6] PLE specifically refers to
diffuse emphysematous destruction across the entire lobule. It has been
associated with alpha-1 antitrypsin deficiency and is often lower-lobe
predominant. In general, the extent and severity of alveolar destruction
in PLE is milder than that in CLE. PSE describes lesions located distal to
the acinus near the pleural surface, which includes the fissures. PSE may
occur together with CLE but when it occurs alone is often not associated
with significant symptoms or physiological impairment. It is the most
common type of emphysema associated with bullous lung disease and
subsequent pneumothorax.
Bronchial wall thickening is commonly observed in heavy cigarette
smokers, particularly those with chronic bronchitis, presumably
because of bronchial inflammation and remodelling.[7] Small airway
disease is often the major cause of obstruction in COPD.[8] It can
occur as a primary expression of COPD and can be difficult to
detect physiologically. CT can thus be helpful in identifying signs of
inflammatory small airway disease and small airway obstruction.
Interstitial abnormalities, which may appear as ground-glass or
reticular infiltrates, likely correspond to variable combinations of
respiratory bronchiolitis, airspace enlargement with fibrosis, and
smoking-related interstitial fibrosis.[9] Pulmonary hypertension can be a
complication of advanced COPD and is due to hypoxic vasoconstriction,
pulmonary vascular obliteration, sleep apnoea or left heart abnormality.
This important comorbidity is a predictor of hospitalisation and
death in COPD.[10] Bronchiectasis, which is most often cylindrical in
character, is associated with more severe airflow obstruction, and acute
exacerbations resulting in hospitalisation and higher mortality.[11]

Integration of visual characterisation of emphysema and airway
abnormalities in quantitative CT assessment, together with lung
function tests, permit categorisation of COPD into distinct structurally
and functionally defined subtypes. This will identify significant
disease in subjects with mild or absent physiological evidence of
airway obstruction and help determine the progression of these
specific patterns of disease and possibly predict treatment response. In
summary, CT phenotyping may have an important role in therapeutic
decision-making and understanding the natural history of COPD.
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