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Editorial Comment

Is there any relationship between cardiopulmonary capacity and
cardiovascular mechanics in coronary artery disease?

Cardiopulmonary exercise testing (CPET) is traditionally
used for the identification of the pathophysiological causes of
dyspnea; determination of the heart failure severity and patient
prognosis; evaluation of therapy efficacy; estimation of timing
for heart transplantation; and prescription of intensity of exer-
cise training programs. Despite the increasing number of stud-
ies and evidence that functional capacity is associated with
all-cause and cardiac mortality in patients with heart failure
and coronary artery disease (CAD) (1-3), the data regarding the
relationship between cardiovascular function and functional
capacity are scarce.

Aslanger et al. (4) in this issue of the journal entitled "Associ-
ation between baseline cardiovascular mechanics and exercise
capacity in patients with coronary artery disease" hypothesized
that baseline cardiovascular mechanics may play a role in pre-
dicting the exercise capacity in patients with CAD. The authors
included 25 CAD patients with reduced left ventricular ejection
fraction [(LVEF) <55%] and the same number of CAD patients
with normal LVEF (>55%). The investigators reported that all sys-
tolic cardiovascular mechanics parameters decreased in pa-
tients with reduced LVEF, whereas diastolic and arterial param-
eters did not differ between the observed groups. What is more
interesting is that ventriculoarterial coupling showed a moder-
ate correlation with peak oxygen consumption (VO,) in patients
with reduced LVEF (4). Only the left ventricular volume at 15 mm
Hg (V,5), among diastolic parameters, and arterial compliance,
among arterial parameters, appeared as significant factors that
correlate with peak VO, in patients with normal LVEF. Conversely,
in patients with reduced LVEF, none of the systolic, diastolic, or
arterial parameters were correlated with peak VO, (4). However,
ventriculoarterial coupling showed a moderate correlation with
peak VO, in subjects with reduced LVEF. After adjustment for
baseline differences, only ventriculoarterial coupling and V5 re-
mained significantly correlated with peak VO,.

The major limitation of this study is the limited number of in-
cluded subjects. However, significantly larger investigations are
still debating about the relationship between cardiovascular me-
chanics and functional capacity. The Aldo-DHF trial showed that
the ventricular—vascular coupling correlated with peak VO, in
patients with heart failure with preserved LVEF (5). Hasselberg
et al. (6) showed that left ventricular (LV) systolic and diastolic
parameters correlated with peak VO, in patients with preserved

LVEF as well as in the entire group of patients with heart failure.
The authors revealed that LVEF and E/A ratio correlated with
peak VO, only in the entire population, but not in patients with
the preserved LVEF, which is in line with the findings of Aslanger
et al. (4). On the other hand, peak early diastolic filling velocity
(E), deceleration time, and E/e’ ratio correlated with peak VO, in
total study population and subpopulation with preserved LVEF
(6), which was not confirmed by Aslanger et al. (4). Interestingly,
Hasselberg et al. (6) indicated that LV global longitudinal strain
significantly correlated with peak V0, in the total study popula-
tion and subpopulation with preserved LVEF, and it was shown
that LV longitudinal strain had significantly better ability to detect
reduced peak VO, (<20 mL/kg/min) compared with EF and E/e’. In
both the mentioned investigations, CAD was the main cause of
heart failure (5, 6).

The latest study demonstrated that the oxygen uptake effi-
ciency slope and minute ventilation/carbon dioxide production
slope are independent predictors for all-cause and cardiovas-
cular mortality in patients with CAD, irrespective of a maximal
effort during CPET (7). Aslanger et al. (4) unfortunately did not
study these associations, which would otherwise have been
helpful for the population of heart failure patients who frequently
stop CPET prematurely.

Despite the strong scientific evidence, which supports the
usage of CPET, it should be underlined that CPET is still underuti-
lized in everyday clinical practice because of cost, time, lack of
equipment, and lack of competent specialists.
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