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El dilema entre el pulmén y el corazén en EPOC: historia de dos ciudades
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The heart and the lung are 2 different organs that develop differ-
ently in the embryo, yet the anatomical and functional relationships
of both are so interrelated that the physiology of one cannot be fully
understood without understanding the physiology of the other.
This relationship is even more pronounced in the context of chronic
obstructive pulmonary disease (COPD) for several reasons: many
cardiac diseases share risk factors and, in part, have a similar clin-
ical expression; the pathophysiology of disease in one organ can
ultimately affect the other; and there is the potential for treatment
interaction.! Consequently, the study of interaction between the
heart and the lung is of particular relevance in the study of COPD
comorbidities.

Until recently, there were 2 main issues in the debate about
the heart-lung relationship in COPD patients. Firstly, interactions
between oral beta-blockers and inhaled beta-adrenergic drugs
posed significant challenges for clinicians,”? both because their
potential for drug interaction, and because of the possible effect
of beta-blockers in the prevention of COPD exacerbations and the
potential usefulness of these drugs during exacerbations.? Sec-
ondly, the cardiovascular safety of bronchodilators was, and still is,
widely discussed. Despite the results of large clinical safety trials,*
studies with contrasting results are still appearing.”

Discussions of both these issues examine the possible detri-
mental effects that these treatments may have on the other
organ. However, a third question has recently emerged in the
heart-lung dilemma: whether inhaled treatments might not only
be harmless to the heart, but may also benefit COPD patients with
pulmonary hyperinflation. The suggested hypothesis for this obser-
vation is that improving cardiological physiological parameters
also improves hyperinflation.® At least 4 studies have been pub-
lished recently on this topic, all of which had a crossover design.

Two of these studies used echocardiography to explore the
effect of a long-acting bronchodilator on cardiac function. The first
evaluated the acute cardiological response to indacaterol (IND)
versus placebo, 60 and 180 min after a single administration, in a
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series of 40 COPD patients.” The second compared tiotropium with
placebo over 28 days with no washout period between treatments
in 40 COPD patients.® Interestingly, both studies gave different
results. In the tiotropium study, the authors observed a signifi-
cant improvement in left ventricular ejection fraction of between
5% and 5.5% according to the randomization group, while in the
indacaterol study, no significant improvements were found in any
of the right heart parameters, with the exception of tricuspid
annular plane systolic excursion, which increased by 0.41 mm at
180 min, and tricuspid E-wave deceleration which increased by
11.9ms at 180 min. However, no left heart changes were detected
with indacaterol. Studies directly comparing both families of bron-
chodilators would therefore be necessary to better explore these
differences.

The other 2 crossover studies evaluate the effect of drug com-
binations administered in a single inhalation device on cardiac
function assessed by magnetic resonance imaging (MRI). The first
of these studies examined the effect of the combination of fluti-
casone furoate with vilanterol (FF/VI) compared to placebo over 7
days, with a 7-day washout between treatments, using right end-
diastolic volume index as the main variable in 45 COPD patients.’
The second study also evaluated IND with glycopyrronium bromide
(GB)over 14 days using magnetic resonance imaging, with a 14-day
washout between treatments and left end-diastolic volume index
as the main variable in 60 COPD patients.!? The benefits obtained
with FF/VI were 5.35ml/m? compared to the baseline value of
78.6ml/m?, and 5.83 ml/m?2 versus placebo for the right heart;
and 3.66 ml/m2 compared to the baseline value of 65.3 ml/m?2, and
3.63 ml/m? versus placebo for the left heart. The benefits of IND/GB
were 6.36 ml/m? compared to the baseline value of 56.16 ml/m?;
and 4.61 ml/m? versus placebo for the right heart, and for the left
heart, 6.30ml/m? compared to the baseline value of 55.46 ml/m?,
and 5.23 ml/m? versus placebo. Although no direct comparisons are
available, the results seem similar.

These studies have helped alert clinicians to the importance
of hyperinflation and its cardiological impact in COPD. Although
echocardiography remains the most widely used modality for the
evaluation of myocardial function, technological advances and new
measurement methods, such as MRI, have allowed this parame-
ter to be assessed more accurately.'!'2 However, these findings
should raise some questions. In the first place, the magnitude of
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the improvement should be assessed in the context of the patient’s
clinical condition. The baseline values described in the magnetic
resonance imaging studies are within normal limits,'? as might be
expected from the inclusion criteria. The clinical implications of the
improvements in end-diastolic volumes are difficult to determine
in patients with no significant cardiac abnormalities. These issues
leave the potential effect of bronchodilators in patients with COPD,
hyperinflation, and cardiac disease open to question. A longitudinal
study following up these changes would also be required to eval-
uate if they are maintained or if they are associated with future
acute events or progression of acute lung or heart disease. In addi-
tion, a required objective of these longitudinal studies should be to
assess cardiovascular safety in patients with hyperinflation and a
history of heart disease. The cardiovascular safety of bronchodila-
tors remains a subject of debate,*> and the impact of these drugs
on patients with hyperinflation has not been sufficiently explored.
Finally, this impact needs to be evaluated in real-life studies that
include patients with more advanced cardiovascular comorbidity
and altered cardiac physiology at baseline. To this end, randomized
controlled clinical trials must be performed in an adequate number
of patients to monitor at least the aspects mentioned above.

In summary, the relationship between cardiac and respiratory
drugsis a present day dilemma, and the potential benefit/safety bal-
ance is delicate. Like the title of Charles Dickens’ book (1812-1870)
“A Tale of Two Cities”, the lung and heart follow parallels paths in
health and disease. Future research should elucidate the potential
efficacy and safety of treatments in different types of patients with
COPD and heart disease, so that we can offer the most personalized
medicine possible.
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