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Functional lung imaging in chronic obstructive pulmonary
disease phenotypes: a complementary vision

Imagen pulmonar funcional en los fenotipos de la enfermedad
pulmonar obstructiva crénica: una vision complementaria

Rafael de Jests Herndndez-Zenteno,* José Rogelio Pérez-Padilla*

*Instituto Nacional de Enfermedades Respiratorias Ismael Cosio Villegas, Mexico City, Mexico.

In relation with the review article entitled «Lung Stereology
in chronic obstructive pulmonary disease: pulmonary
functional exploration imaging examination» which exposes
and comments on the virtues of some of the advanced
imaging techniques and their association with clinical and
functional variables at an appropriate time, given the new
and the old classifications of chronic obstructive pulmonary
disease (COPD), rekindled and proposed in the last version
of the GOLD Report 2023’

Within the current definition of COPD as a condition
characterized by bronchitis/bronchiolitis and emphysema
as the main causes of persistent, irreversible and
progressive obstruction of the airway and, therefore,
being the traditional diagnostic instrument the post-
bronchodilator spirometry according to the ratio of the
forced expiratory volume in one second on force vital
capacity (FEV,/FVC <0.70)," it has been observed that
this criterion shows limitations as it does not have a high
sensitivity in the younger population under 50 years of
age with an important subdiagnosis.?

Other functional respiratory tests have been analyzed in
terms of their performance, such as the Carbon Monoxide
Diffusing Capacity (DLCO), which when compared with the
spirometry in smokers predicted better the occurrence of
COPD in medium term.’
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With the new advanced imaging techniques that
have given rise to spatial stereology (image by sections)
and the great technological development of imaging of
functional type (pulmonary ventilation and perfusion)
in which structural changes have been described in
subjects with normal spirometries and with COPD*
and who, in addition, show affectation in the other
pulmonary function tests* and present the same level
of symptoms as individuals with COPD,” we believe
that this approach by imaging will provide data and
validate, in a certain way, these classifications that have
originated controversy, as to whether they represent the
preamble of COPD and whether they should receive
some type of intervention.'

Early COPD' in biological terms refers to the onset
of the mechanisms (inflammatory at the biochemical
and cellular level)® that lead to the typical lesions of the
disease and that, it is accepted, may be present many
years before irreversible obstruction is declared.” This
approach differs and is far from the early clinical onset
of symptoms, the functional limitation and the evident
structural abnormalities that may be set in long after
the initial preclinical changes seen in «healthy» smokers
(normal smokers).”

Functional pulmonary imaging (FPI) or stereology
will clarify how these structural damages develop and
associate them with inflammatory parameters, such as
the dilemma of smokers with normal spirometry who
show several forms of phenotypes® discussed in the
GOLD Report 2023" and that deserve to be discussed
from this point of view.

Mild COPD should not be interpreted as an early stage
of the disease in young people, but merely as a degree of
severity that can occur at any age and progress or not over
time.” In this case, the potential stereological findings would
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have more congruence because there is already a level of
obstruction, even if it is mild.

Young COPD may include patients who never reached
normal maximum pulmonary function in their youth or
who begin premature functional decline from infections
in childhood; it does not necessarily have to be a mild
disease, rather it may have a major impact on the health.”
In this phenotype one would expect to find morphological
changes of the airways and entrapment by densitometry,
as well as incipient functional changes of diffusion and
perfusion that needed to be defined.

Pre COPD is where there are symptom and structural
or functional abnormalities detectable in presence of
normal spirometry, which may or may not develop
chronic obstruction (COPD) over time."" The term pre-
COPD does not necessarily mean to evolve into the
disease; (IPF), the diffusion and perfusion alterations,
the changes of the airway and densitometry must be
present to define and predict those who will become
patients.

Finally, PRISm (preserved ratio impaired spirometry)
describe a FEV,/FVC > 0.7 but a FEV, < 80% post-
bronchodilator; in a good proportion of patients, if not
in the majority, it is associated with the development of
COPD over time; and the more structural lesions observed
on chest computed tomography (CT), the greater the risk
of COPD installation.” In this situation, the challenge is
to demonstrate the possible benefit of a treatment on the
functional changes by IPF; perhaps this condition is the one
that involves more structural alterations that influence the
conversion to COPD.

For all these reflections, stereology or IPF opens a
complementary portal to traditional pulmonary function
tests by knowing the volumetry, air entrapment through
densitometric analysis, the morphology of the airways
(thickening of the wall and the area of the bronchial
lumen), as well as other functional techniques to
assess ventilation, diffusion and perfusion through
dual energy CT, multi detector perfusion CT, perfusion
magnetic resonance (with xenon, helium and krypton),
positron emission tomography (PET) and single photon
emission CT (SPECT), definitely, they will give more
information for the study and approach of phenotypes
and classifications where there are gaps in natural
history and where spirometry does not finish defining
what we should do.

Neumol Cir Torax. 2023; 82 (1). 5-6

REFERENCES

Agusti A, Celli BR, Criner GJ, Halpin D, Anzueto A, Barnes P, et al.
Global Initiative for Chronic Obstructive Lung Disease 2023 Report:
GOLD Executive Summary. Eur Respir J. 2023;61(4):2300239.
Available in: https://doi.org/10.1183/13993003.00239-2023
Mannino DM, Sonia Buist A, Vollmer WM. Chronic obstructive
pulmonary disease in the older adult: what defines abnormal lung
function? Thorax. 2007;62(3):237-241. Available in: https://doi.
0rg/10.1136/thx.2006.068379

Harvey BG, Strulovici-Barel Y, Kaner RJ, Sanders A, Vincent TL,
Mezey JG, Crystal RG. Risk of COPD with obstruction in active
smokers with normal spirometry and reduced diffusion capacity.
Eur Respir J. 2015;46(6):1589-1597. Available in: https://doi.
0rg/10.1183/13993003.02377-2014

Raoof S, Shah M, Braman S, Agrawal A, Allagaband H, Bowler
R, et al. Lung Imaging in COPD Part 2: Emerging Concepts.
Chest. 2023;164(2):339-354. Available in: https://doi.org/10.1016/j.
chest.2023.02.049

Woodruff PG, Barr RG, Bleecker E, Christenson SA, Couper D,
Curtis JL, et al; SPIROMICS Research Group. Clinical Significance
of Symptoms in Smokers with Preserved Pulmonary Function. N Engl
J Med. 2016;374(19):1811-1821. Available in: https:/doi.org/10.1056/
nejmoa1505971

Agusti A, Edwards LD, Rennard Sl, MacNee W, Tal-Singer R, Miller
BE, et al,; Evaluation of COPD Longitudinally to Identify Predictive
Surrogate Endpoints (ECLIPSE) Investigators. Persistent systemic
inflammation is associated with poor clinical outcomes in COPD: a
novel phenotype. PLoS One. 2012;7(5):e37483. Available in: https:/
doi.org/10.1371/journal.pone.0037483

Petty TL. COPD in perspective. Chest. 2002 May;121(5 Suppl):116S-
120S. doi: 10.1378/chest.121.5_suppl.116s.

Hernandez-Zenteno RJ, Flores-Trujillo F, Vazquez-Cortés JJ, Monteros-
Sanchez CEL, Cosio MG. Symptomatic and asymptomatic smokers
without airflow obstruction: a new clinical entity? Rev Invest Clin.
2019;71(1):64-69. Available in: https://doi.org/10.24875/ric.18002648
Agusti A, Hogg JC. Update on the pathogenesis of chronic obstructive
pulmonary disease. N Engl J Med. 2019;381(13):1248-1256. Available
in: https://doi.org/10.1056/nejmra1900475

Sanchez-Salcedo P, Divo M, Casanova C, Pinto-Plata V, de-Torres
JP, Cote C, et al. Disease progression in young patients with COPD:
rethinking the Fletcher and Peto model. Eur Respir J. 2014;44(2):324-
331. Available in: https://doi.org/10.1183/09031936.00208613

Han MK, Agusti A, Celli BR, Criner GJ, Halpin DMG, Roche
N, et al. From GOLD 0 to Pre-COPD. Am J Respir Crit Care
Med. 2021;203(4):414-423. Available in: https://doi.org/10.1164/
rccm.202008-3328pp

Fortis S, Comellas A, Kim V, Casaburi R, Hokanson JE, Crapo
JD, et al. Low FVC/TLC in Preserved Ratio Impaired Spirometry
(PRISm) is associated with features of and progression to obstructive
lung disease. Sci Rep. 2020;10(1):5169. Available in: https:/doi.
0rg/10.1038/s41598-020-61932-0



