
Location, location, location:
studying anatomically
comparable airways is highly
relevant to understanding
COPD
We have read with interest Nakano and
colleague’s thoughtful comments1 on
Smith et al2 and are pleased to offer the
following observations.

We believe that a key strength of our
paper is that it defines a rigorous sampling
strategy to compare airways from matched
hierarchical positions within the tracheo-
bronchial tree with control for the known
hierarchical gradient in airway dimen-
sions.3 Nakano et al are correct to point
out that hierarchical sampling by gener-
ation number results in grouping of
airways from multiple anatomic locations
(eg, segmental and lobar airways); con-
versely, hierarchical sampling by anatomic

location results in grouping of airways
from multiple generations.4 It is for this
reason that we reported both sampling
approaches (tables 2 and E6), consistently
demonstrating smaller airway wall areas in
COPD compared with controls.
Importantly, analyses stratified by lobe
demonstrated smaller segmental airway
wall areas in COPD for each of the five
lobes (p<0.001 for lobes). Therefore, the
finding of thinner airway walls in COPD
was not due to grouping measures from
different lobes. Additionally, this lobar
analysis demonstrates that the findings
were not due to motion artefact in the
lower lobes.
We reported adjusted analyses, in add-

ition to unadjusted analyses, to assess differ-
ences in airway wall area by COPD status
after accounting for other factors that affect
airway wall dimensions including body size,
lung volume and current smoking status.
These adjustments in fact had little impact
on the results: intermediate models that
omitted smoking status, airway length,
percent emphysema−950HU, milliampere
dose and lung volume, either individually
or in combination, demonstrated consist-
ently smaller airway wall areas in COPD
compared with controls from generations 1
through 6 (p<0.005 for all models).
In the context of our paper, the term

bias is used to mean that there may be—
or actually will be—systematic differences
in the results depending on how the
airways are sampled. Thus, bias refers to
systematic differences as a result of the
sampling strategy, a fact and not a judg-
ment. The objective was to determine if
airway wall dimensions differed by COPD
status—not to determine if proximal
airway wall dimensions differed from
distal airway wall dimensions. Fewer distal
airways in COPD compared with controls,
when sampled at random, result in more
proximal airways in COPD being com-
pared with more distal airways in con-
trols. This bias is not specific to the
central airways, and may be even more
pronounced in the peripheral airway tree,
where the difference in airway number by
COPD status is large.5

Finally, we agree with Nakano et al that
airway lumen size is important with
respect to certain functional consequences
of airway wall pathology (eg, airflow resist-
ance). However, we believe that unbiased
methods of studying airway wall proper-
ties, which ultimately define airway lumen
size, are highly relevant toward under-
standing the pathobiology of COPD.
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