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BACKGROUND

The number of elderly individuals (= 65 years of age)
worldwide is projected to triplicate by 2050, with a quarter
of these individuals being in the “oldest-old” age range
(> 85 years of age).®) The prevalence of chronic lung
disease and comorbidities with the potential to influence
pulmonary function tests increases with aging. Knowing
the physiological effects of senescence on the respiratory
system is paramount to avoiding under- or overdiagnosis
of respiratory disease in the elderly.

OVERVIEW

A 77-year-old man with a smoking history of 50
pack-years—he had quit 10 years before—heart failure
(left ventricular ejection fraction = 36%), and atrial
fibrillation presented with progressive dyspnea (modified

Medical Research Council scale score = 3) after a lower
respiratory tract infection that was managed at home.
A chest X-ray showed minor linear opacities in the right
lower lobe. He was diagnosed with COPD on the basis of
the following: a) FEV,/FVC < 0.7 (but above the lower
limit of normal); b) FEV,/"slow” VC below the lower
limit of normal; c) a borderline decrease in FEF, .,
with some expiratory “scooping”; d) mildly increased
RV; and e) slightly decreased DL_,. Inhaled formoterol
did not improve his dyspnea, being associated with
palpitations and lightheadedness. Because of these
undesirable side effects, formoterol was discontinued.
His dyspnea eventually subsided after a few weeks of
chest physiotherapy for secretion clearance.

Aging is associated with loss of lung elastic recoil
and alveolar attachments to the small airways, both of

Table 1. Effects of aging on pulmonary function tests, with practical implications for interpretation. The effects are most
pronounced in individuals over 75 years of age, being further accentuated in those in the oldest-old age range (> 85 years

of age).
Directional change Main putative mechanism Potential interpretative mistake
Spirometry
¥ FEV,/FVC Larger decrease in flows than in lung volumes  False positive for obstructive lung disease
as age progresses
v FEV, ¥ lung elastic recoil, upstream displacement of ~Overestimation of functional impairment
the choke point caused by underlying obstructive lung disease
¥ FVC t RV and, secondarily, + TLC Overestimation of functional impairment

t SVC-FVC difference
leading to ¥ FEV,/SVC

¥ FEF.

airways in the forced maneuver

25-75% N
bronchioles

t compressibility/collapsibility of the small

As above, and ¥ diameters of the lower

caused by underlying restrictive lung disease
False positive for obstructive lung disease

False positive for small airway disease

Body plethysmography

* RVand * RV/TLC

t closing volume, enlarged distal airspaces

Overestimation of functional impairment

* FRC, * FRC/TLC

+TLC

(distended alveolar sacs, alveolar coalescence)

* closing capacity, upward shift of the TLC-RV
equilibrium volume

Preponderance of chest wall stiffness relative
to loss of lung elastic recoil

caused by underlying obstructive lung disease
As above

Overestimation of functional impairment
caused by underlying restrictive lung disease

Airway resistance

4 sRaw All of the above False positive for obstructive lung disease
Gas exchange
+ DL, + anatomical-functional area for gas exchange, Overestimation of functional impairment
heterogeneous ventilation distribution (¥ V,) caused by underlying ‘disease (including
pulmonary vascular disease)
¥ Pa0, As above As above

t:increased; ¥: decreased; SVC: slow vital capacity; FRC: functional residual capacity; sRaw: specific airway resistance;

and V,: alveolar volume.
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which contribute to decreasing the expiratory flows
and, consequently, FEV, and FEF, .., (a-c above).
Low mid- and tele-expiratory flow may create a slight
concavity on the expiratory flow limb (c). Anincrease in
the relaxation volume of the respiratory system and a
tendency toward airway closure at a small lung volume
cause an increase in functional residual capacity and
RV (d), respectively. TLC may remain unchanged or
decrease secondary to a stiffer chest wall, reducing
inspiratory capacity and VC.®® Given that the small
airways tend to close earlier during a forced expiratory
maneuver than during a “slow” expiratory maneuver,
FVC decreases more than does VC; thus, FEV /VC
diminishes to a greater extent than does FEV /FVC (a
and b above).® Since the volume at which the small
airways start to close during expiration increases more
than does functional residual capacity, ventilation
distribution inequalities may decrease pulmonary
gas exchange efficiency. Airspace dilation without
distinct alveolar destruction and reduced density of
the membranous bronchioles suggest coalescence of
smaller alveoli into larger alveoli, reducing the functional

surface for gas exchange while increasing areas of a
high ventilation-perfusion relationship.® The corollary
is an age-related reduction in DL, (e) and PaO,, as
well as an increase in the alveolar-arterial oxygen
gradient (Table 1).

CLINICAL MESSAGE

Several aging-related physiological changes can
mimic the abnormalities induced by airway disease,
including low expiratory flows, increased operating
lung volumes, and ventilation distribution inequalities.
Conversely, the dominance of chest wall stiffness relative
to the loss of lung elastic recoil may raise unjustified
concerns of restriction, particularly in the presence of
moderate-to-severe obesity.( This scenario is further
complicated by the lower accuracy of reference values
in the extremes of age.® Special care should be taken
to avoid overdiagnosis of respiratory disease (or
overestimation of impairment caused by preexisting
disease) in the elderly.
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