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heart failure: Effect on right ventricular function
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It is well known that patients with left ventricular
(LV) dysfunction have poor survival. Only a few dec-
ades ago, the probability of dying within 5 years from
the onset of congestive heart failure was more than
40%." But recent years have witnessed tremendous
therapeutic advances with the introduction of angio-
tensin-converting enzyme inhibitors, beta-blockers,
angiotensin receptor blockers, aldosterone antagonists,
and, recently, with angiotensin—neprilysin inhibitors so
that this number could be substantially decreased.
However, in some patients with chronic heart failure, the
disease process not only impairs cardiac contractility but
also causes a delay in the onset of right ventricular (RV)
or LV systole by affecting the conduction pathways.
Such dyssynchrony—as visualized on the electrocar-
diogram by a QRS duration of 120 msec or longer—
may further depress the capacity of the heart to eject
blood. Therefore, a device to coordinate RV and LV
contraction has been developed. More than ten years
ago, it has been demonstrated that cardiac resynchro-
nization therapy (CRT) improves symptoms and quality
of life as well as reduces complications and risk of
death.>? Therefore, current guidelines recommend CRT
in symptomatic patients if LV ejection fraction (LVEF)
is <35% and QRS duration is >130 msec (with left
bundle branch block morphology).* However, mechan-
ical dyssynchrony may also occur in patients with a
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narrow QRS complex. While single-center studies sug-
gested that patients with echocardiographic evidence of
mechanical dyssynchrony may benefit from CRT,>°
these findings could not be confirmed by a large ran-
domized trial’ and, as a consequence, indications for
CRT have not been expanded. Hence, improving the
selection of candidates for CRT by imaging-derived LV
dyssynchrony parameters has not met the clinical
expectations yet. Nonetheless, studies are under way to
better establish the role of imaging in predicting CRT
response—like for example EuroCRT, a large European
multicenter prospective observational study.®

The role of RV dysfunction in the response to CRT,
on the contrary, is even less clear. Similar to LV dys-
function, RV dysfunction is a marker of poor prognosis in
heart failure patients. Moreover, impaired baseline RV
function was found to be associated with worse survival
after CRT compared to patients with normal RV func-
tion.” Interestingly, RV dysfunction was associated with
poor response to CRT, i.e., poor LV reverse remodeling
after CRT,'" suggesting that RV function might assist in
identifying patients who respond more favorably to CRT.
However, these data have not been supported by studies
from randomized trials. A subanalysis of the CARE-HF
study showed that although RV dysfunction is a relevant
predictor of death among patients with and without CRT,
the prognostic benefit of CRT was not diminished in
patients with RV dysfunction.'' In addition, a recent
meta-analysis concluded that echocardiographic param-
eters of RV function do not predict response to CRT as
assessed by change in LVEF.'? However, RV function
was evaluated in all of these studies by echocardiography
which is challenging due to the complex anatomy and
geometry. Since cardiac magnetic resonance cannot be
performed in most CRT patients, radionuclide angiogra-
phy could be an optimal alternative to overcome these
issues. In fact, phase analysis from nuclear myocardial
perfusion imaging has recently gained wide interest as a
potential alternative to assess dyssynchrony.'*'*
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In the current issue of the Journal, Valzania et al.
investigated in a prospective manner the effects of CRT
on RV function and plasma NT-pro-BNP levels in 36
consecutive patients with non-ischemic dilated car-
diomyopathy at baseline with CRT switched off,
10 minutes after CRT activation and 3 months later. In
contrast to previous studies, RV function and inter- as
well as intraventricular dyssynchrony were assessed by
Tc?™ radionuclide angiography. Patients were stratified
according to RV ejection fraction (RVEF), resulting in
14 patients (39%) with impaired RVEF (<35%) and 22
patients (61%) with preserved RVEF during sponta-
neous rhythm at baseline. While among patients with
impaired RVEF RV dyssynchrony was higher at base-
line, LVEF, LV dyssynchrony and interventricular
dyssynchrony were similar in the two groups. Con-
versely, LVEF improved only in patients with preserved
RV function. Three months later, LVEF improved in
both groups to a similar extent—with a lower, albeit not
significant, rate of CRT responders among patients with
an impaired RVEF vs patients with preserved RVEF
(50% vs. 64%, P = ns). Regarding RV function, RVEF
and RV dyssynchrony improved among patients with an
impaired RVEF, while in patients with preserved RVEF
only RV dyssynchrony improved with no changes in
RVEF. NT-pro-BNP levels were comparable at baseline
in patients with impaired and preserved RV function,
and decreased in both groups to a similar extent.
Moreover, significant correlations were found between
the decrease in NT-pro-BNP and the improvement in
RVEF, RV dyssynchrony, LVEF, and LV dyssynchrony.

The authors should be congratulated for this ele-
gantly and properly performed study showing the
feasibility and robustness of radionuclide angiography
that occasionally falls into oblivion. The study high-
lights the underestimated potential of nuclear cardiology
to identify CRT responders by assessing LV and RV
function in a population where cardiac magnetic reso-
nance imaging is often contraindicated. The present
findings extend previous observations from echocar-
diographic studies'>'® indicating that RV dyssynchrony
improves independent of RVEF at baseline. However,
the overall increase of RVEF after CRT is the result of
improved RVEF in patients with impaired RVEF at
baseline. Additionally, the study revealed that LVEF is
improved after CRT independent of baseline RVEF
implying that RV dysfunction is not a reason to exclude
the prescription of CRT in these patients. Nevertheless,
the CRT responder rate tended to be lower in the group
with impaired vs. preserved baseline RV function, but
no statistical significance has been reached. It might be
argued that the study has failed to reach a significant
difference due to the lack of power. However, since the
conclusion of the present study matches with the results
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of a larger prospective study and a meta-analysis,' "' it

seems unlikely that an increase of sample size might
have altered the results. While outcome was beyond the
scope of the present study, it would have been inter-
esting to see whether improvement in RVEF resulted in
improved survival.

Ultimately, the findings of the current study add an
important piece to the growing evidence that baseline
RV function does not define CRT response as assessed
by a change in LVEF. Moreover, it makes a strong case
for radionuclide angiography in the estimation of RV
function which should be taken into consideration when
further exploring the role of imaging-derived parameters
to predict the response to CRT.
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