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Myocardial sympathetic denervation in Chagas’
cardiomyopathy: A predictor of deterioration
of left ventricular systolic function

Pieter van der Bijl, MD, PhD,? and Jeroen J. Bax, MD, PhD*"

¢ Department of Cardiology, Heart Lung Center, Leiden University Medical Center, Leiden, The

Netherlands

> Heart Center, University of Turku and Turku University Hospital, Turku, Finland

Received Oct 18, 2021; accepted Oct 19, 2021

doi:10.1007/s12350-021-02854-w

See related article, pp. 3166-3176

Chagas’ disease is an anthropozoonosis caused by
Trypanosoma cruzi, which is carried by triatomites. It is
endemic only in the Americas, and although rare in the
United States of America (USA), 300,000 infected
individuals are estimated to live in the USA. The disease
course comprises three phases: the acute, indeterminate
and determinate phase. Cardiomyopathy rarely occurs in
the acute phase, but is seen in up to 30% of individuals
with chronic disease. The factors that trigger transition
from the indeterminate phase to overt cardiomyopathy
are largely unknown, although immunosuppression has
been identified as a precipitant. Progression from the
indeterminate to the determinate phase is characterized
by myocardial inflammation, which eventually culmi-
nates in fibrosis. Once cardiomyopathy is clinically
manifest, the prognosis is dismal: arrhythmias, heart
failure, thromboembolism and sudden cardiac death
occur in the overt phase of Chagas’ cardiomyopathy.'
Treatment options for established Chagas’ cardiomy-
opathy are limited, and essentially comprise standard
anti-failure therapy. In the Evaluation of the Use of
Antiparasital Drug in the Treatment of Chronic Chagas’
Disease (BENEFIT) trial, benznidazole, a trypanocidal
drug, did not reduce the primary combined endpoint of
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death, resuscitated cardiac arrest, sustained ventricular
tachycardia, insertion of a  pacemaker or
implantable cardioverter-defibrillator, cardiac trans-
plantation, new-onset heart failure, stroke or other
thromboembolic events.” Cardiac transplantation has
demonstrated efficacy,’ but its application will always
remain limited by donor availability. Taking into
account the limited armamentarium available to clini-
cians to treat established disease, early markers of
development or progression of Chagas’ cardiomyopathy
are required before strategies to prevent the evolution of
this disease can be tested prospectively.

In the current issue of the Journal, Gadioli et al
investigated the role of sympathetic innervation imaging
in the prediction of development of left ventricular (LV)
systolic dysfunction. The diagnosis of chronic Chagas’
disease was confirmed with two different IgG assays, as
recommended by the World Health Association. Eigh-
teen patients with cardiac Chagas’ disease were
followed up for a mean of 5.5 + 1 years from diagnosis.
Baseline and follow-up scintigraphy were performed
with *’mTc-sestamibi and '**I-metaiodobenzylguani-
dine (MIBG). LV ejection fraction (LVEF) at baseline
and follow-up was quantified with transthoracic
echocardiography, demonstrating a mean decrease in
LVEEF from 56 + 11% to 49 = 12% (P = .01). During the
same time interval, the mean summed innervation score
increased from 15 = 10 to 20 + 9 (P < .01). Viable but
denervated LV regions at baseline were associated with
a higher likelihood of developing regional wall motion
abnormalities at follow-up in a regression analysis (OR
4.2; P =.0002).

The predictors of LVEF deterioration in Chagas’
cardiomyopathy have not been extensively investigated.
Myocardial perfusion abnormalities, demonstrated with
scintigraphy, have been shown to precede LV systolic
dysfunction.* Sympathetic denervation, visualized with
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123I-MIBG, was found in areas of perfusion defects in
patients with preserved LVEF and no regional wall
motion abnormalities in a study of 37 individuals with
varying severity of cardiomyopathy,” thereby suggesting
that denervation precedes LV systolic dysfunction.
Cardiac sympathetic denervation has also been linked to
ventricular tachycardias in Chagas’ cardiomyopathy,
which are known to be influenced by autonomic nervous
system dysregulation.®

Early identification of patients with chronic Chagas’
disease who are at risk of developing cardiomyopathy
may allow the institution of therapy that will prevent the
establishment of severe cardiac involvement or at least
attenuate its progression. In view of the poor prognosis
and limited treatment options of established cardiomy-
opathy, prevention is the single most auspicious
approach that will allow a curtailment of the morbidity
and mortality inherent to Chagas’ cardiomyopathy.
Early abnormalities have been detected on cardiac
magnetic resonance (CMR) imaging, i.e., before the
onset of LV dysfunction: early gadolinium enhance-
ment, high signal on T2-weighted imaging’ and an
exercise-induced decrease in the phosphocreatine-to-
adenosine triphosphate ratio decrease have been repor-
ted.® These abnormalities however, have not been shown
to predict disease progression. Speckle tracking
echocardiography might prove to be more cost-effective
than CMR as a screening tool for the development of
cardiomyopathy in Chagas’ disease. Scintigraphy is
another potential imaging biomarker, and appears
promising from the data presented in the current study.
Although the deterioration of LV systolic function has
not yet been linked to worse clinical outcome, such a
link is certainly conceivable. Larger, multicenter studies
will be required to investigate the role of imaging
biomarkers in the early identification of Chagas’ car-
diomyopathy, before the development of overt disease.
Ideally, this would include comparison between differ-
ent  imaging  modalities, e.g.,  scintigraphy,
echocardiography and CMR. Finally, prospective trials
will be required to demonstrate which prophylactic
approaches, guided by the identification of early disease
with multimodality imaging, are effective in preventing
or attenuating the progression of Chagas’
cardiomyopathy.
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