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Cardiac Autonomic and Ventricular Mechanical Functions in
Asymptomatic Chronic Chagasic Cardiomyopathy

Daniel Franga Vasconcelos'? and Luiz Fernando Junqueira Junior’?
Laboratério Cardiovascular da Faculdade de Medicina da Universidade de Brasilia; Servico de Cardiologia do Hospital Universitdrio de
Brasilia?, DF, Brazil

Abstract
Background: The association of variably altered cardiac autonomic and ventricular systolic and diastolic functions is still
controversial and little explored in chronic Chagas’ disease.

Objective: To evaluate the extent to which cardiac autonomic and mechanical ventricular functions are altered and
whether they are associated in asymptomatic chagasic cardiomyopathy.

Methods: A total of 13 patients with asymptomatic chagasic cardiomyopathy and 15 normal subjects (control group) were
evaluated and the autonomic modulation of heart rate variability for five minutes, in the temporal and spectral domains, in
the supine and orthostatic positions, as well as ventricular function based on morphological-functional variables obtained
by Doppler echocardiography were correlated. Statistical analysis used the Mann-Whitney test and Spearman’s correlation.

Results: In both positions, the temporal indexes (p = 0.0004 to 0.01) and total (p = 0.0007-0.005) and absolute
spectral areas, of low and high frequencies (p = 0.0001 to 0.002), were lower in the chagasic group. The vagal-
sympathetic balance was similar in the two groups in both positions (p = 0.43 to 0.89). The echocardiographic
variables did not differ between groups (p = 0.13 to 0.82), except the left ventricular end-systolic diameter, which
was larger (p = 0.04) and correlated directly with reduced rates of global (p = 0.01 to 0.04) and parasympathetic (p =
0.002 to 0.01) autonomic modulation in patients with Chagas disease in the orthostatic position.

Conclusion: The sympathetic and parasympathetic depressions with preserved balance were associated with only one
ventricular dysfunction indicator. This suggests that cardiac autonomic dysfunction may precede and be independently
more severe than ventricular dysfunction, with no causal association between both disorders in chronic chagasic
cardiomyopathy. (Arq Bras Cardiol 2012;98(2):111-119)

Keywords: Chagas cardiomyopathy; ventricular function Doppler echocardiography; echocardiography, doppler, cardiac
autonomic function; heart rate variability.

Introduction

In its different chronic clinical forms, Chagas disease
persists as an important endemic disease that affects about
8-11 million individuals in the South American continent and
also occurs in countries in Europe and North America'2. The

the intrinsic autonomic innervation, mainly parasympathetic.
Among its manifestations, isolated or combined, are ventricular
systolic or diastolic dysfunction, which may culminate in heart
failure, various arrhythmias, cardiac autonomic dysfunction,
thromboembolism and sudden death**.

chronic disease includes the indeterminate form, which exhibits
only seropositivity with no overt organ involvement, and the
cardiac and digestive forms, either isolated or combined, with
or without symptoms®.

Chagasic cardiopathy accounts for 25 to 30% of chronic
cases and represents a neurocardiomyopathy with high
mortality, characterized by isolated or associated lesions
with variable degree of severity of the atrial and ventricular
myocardium, of the electrical excitation-conduction system, and
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The primary variable parasympathetic and sympathetic
cardiac dysfunction has been thoroughly demonstrated based
on poor responses of heart rate to different acute stimuli*'#, as
well as in the reduction of the spontaneous variability of heart
rate'*'® in chagasic patients with isolated or combined heart
disease. Regarding the morphological and functional systolic
and diastolic ventricular variables, some studies that used
conventional and tissue Doppler echocardiography have shown
conflicting results, with no defined morphofunctional standards
in chagasic patients with the cardiac and indeterminate forms
of the disease. Some alterations were identified'?>, but the
preserved morphology and ventricular function have also been
described'?2¢-28,

A question that remains to be clarified is whether
the autonomic dysfunction correlates with ventricular
morphofunctional alterations or if these disorders are
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independent phenomena with no causal association®?°.
Some studies have shown that both disorders are independent
phenomena and that parasympathetic dysfunction may occur
exclusively, precede mechanical alteration or exist in association
with the latter, with no causal association®?121425,

The present study aimed at assessing to what extent the
morphological and ventricular systolic and diastolic functional
variables at Doppler echocardiography and the tonic
autonomic modulation of the heart assessed by analysis of
heart rate variability are altered and whether they are related
in asymptomatic chronic chagasic cardiomyopathy.

Methods

Study groups

Two outpatient groups were compared: (a) a control group
consisting of 15 healthy subjects (nine men and six women)
aged 37 to 54 years (median 43 years) of diverse origin, and
(b) a group of 13 chagasic patients with cardiomyopathy
(seven men and six women), aged 28 to 62 years (median
44 years). These patients were recruited from the Cardiology
Service at the Hospital Universitario de Brasilia, DF, where
they underwent regular clinical follow-up.

The diagnosis of Chagas’ disease was based
on epidemiological history and at least two positive
serological tests, including indirect immunofluorescence,
hemagglutination and ELISA. Chagasic cardiomyopathy
was diagnosed by the presence of isolated or combined
specific electrocardiographic alterations at rest: first-degree
atrioventricular block (8%), complete left bundle branch block
of the His bundle (8%), complete right bundle branch block
of the His bundle (23%), right bundle branch block associated
with left anterior hemiblock (15%), left anterior hemiblock
(23%) and diffuse ventricular repolarization alterations (23%).
Conventional chest X-ray was normal in all chagasic patients.
Additional inclusion criteria were absence of previous or
current manifestations of heart failure and other cardiovascular
or systemic condition.

Ten chagasic patients had only the cardiac form of the
disease; three had specific symptoms, which were identified
with megaesophagus or megacolon, characterizing the cardio-
digestive form. No Doppler echocardiography measurement
was considered as exclusion or inclusion criterion. All patients
in the control and chagasic groups were in perfect physical
and mental state and performed regular daily activities, and
did not use any drugs.

This study was performed in accordance with the
Declaration of Helsinki and the rules of the Ministry of
Health and was approved by the Ethics Committee in Human
Research, of Faculdade de Medicina da Universidade de
Brasilia. All subjects signed an informed consent form prior to
study enrollment. The authors declare no conflict of interest.

Experimental protocol

Individuals in the chagasic and control groups were
submitted to an experimental session between 8 and 11
am, after routine activities, one to four hours after breakfast.

All'individuals were instructed to abstain from stimulating
beverages as well as exercising, smoking and taking any
drugs, at least 24 hours prior to examination. The clinical
and anthropometric data, life habits and the conventional
electrocardiogram (ECG) were initially obtained in an
appropriate examination room, at room temperature (22-
282C). As previously established in our laboratory'®*'-3*, after
ten subsequent minutes of supine rest, a continuous five-
minute ECG recording in DIl lead was automatically recorded
in real time in a computer system at a velocity of 25 mm/s and
at a sampling frequency of 250 Hz

For this purpose, an analog-digital converter was used, as
well as dedicated software to capture signal, while viewing
occurred in a monitor. Immediately after, the individuals
actively adopted the orthostatic posture at the bedside, and
after two minutes in this position, a new five-minute ECG
recording was stored as previously described.

Individuals breathed spontaneously and regularly, and the
respiratory rate was visually monitored and recorded. Those
with frequencies below 9 cpm (0.15 Hz) were excluded from
the sample, considering that, in this case, the spectral bands
of low and high frequencies overlap in the spectral domain
of heart rate variability. About an hour after obtaining the
RR interval series, the subjects underwent comprehensive
Doppler echocardiography assessment. The clinical and
autonomic evaluations and echocardiograms were performed
by the same author (DFV).

Analysis of R-R interval variability

This analysis was performed as previously described'®*'and
according to recommendations®?. Each recorded series of RR
intervals of the ECG was processed and analyzed off-line, using
another specific software program. The software for signal
capture, processing and analysis have been developed and
validated in our laboratory and the Department of Electrical
Engineering of Universidade de Brasilia®'.

The periodograms of the RR interval series were initially
validated visually to verify the stationarity, sinus rhythm
confirmation and the detection of non-sinus and ectopic beats
and artifacts, as well as the validation of each R wave. Any
spurious beats were eliminated from the series, together with
the preceding and subsequent intervals, as well as extreme
intervals. The series that needed editing represented less
than 1% of the series of chagasic individuals and about 0.1%
of those in the control group. The qualified series showed
good stationarity, estimated by the percentage differences
between the mean and standard deviation of each pair of
three segments in which the series were fragmented. After
validation and editing, the series were processed and analyzed
for variability in the time (temporal analysis) and frequency
(spectral analysis) domains'®31-34,

The temporal indices included the mean RR interval of
the series and two global variability indices that reflect the
combined vagosympathetic modulation, namely: the standard
deviation (SDNN) and coefficient of variation (CV: SDNN/
mean) of the series. Two other indices were the percentage of
successive RR intervals longer than 50 ms (pNN50%) and root
mean square difference among successive R-R normal intervals
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(rMSSD), which estimate the beat to beat parasympathetic
modulation associated with respiratory sinus arrhythmia.

For the spectral analysis, the series were initially normalized
and resampled to 4 Hz using the cubic polynomial
interpolation method (cubic spline), in order to obtain
continuous and equidistant intervals. They were subsequently
filtered by Hanning windowing to attenuate the effects of
discontinuity, and then were processed by the autoregressive
model of order 16, for the conversion of wave components
in a spectrum of frequencies®**, which comprises: a very low
frequency band (0 to 0.04 Hz), low frequency (0.04 to 0.15
Hz), which reflects slow autonomic modulation and is a marker
of combined sympathetic and parasympathetic activity, and
high frequency (0.15 to 0.50 Hz), which represents the rapid
autonomic modulation, being indicative of almost exclusively
parasympathetic sinus influence.

The spectral indices expressed by the areas of frequency
bands (ms?*/Hz) included: (a) total spectral area (0 to 0.50 Hz),
which indicates the degree of global autonomic modulation;
(b) absolute and relative spectral area of each of the three
frequency bands; (c) normalized spectral area of the low
and high frequency bands, calculated as a percentage of
the absolute area of each of these bands in relation to the
sum of both; (d) ratio of the absolute area of the low and
high frequency bands (ratio < 1 indicates predominant
parasympathetic modulation; and a ratio > 1 demonstrates
a relatively predominant combined vagosympathetic
modulation). Thus, the normalized areas and ratio of absolute
areas of low and high spectral frequencies reflect the relative
sympathetic and parasympathetic modulation, i.e., the
vagosympathetic balance.

Echocardiographic Doppler examination

Morphological and functional systolic and diastolic
variables were obtained by two-dimensional Doppler
echocardiography using an ATL HDI 3500 ultrasound
equipment with a 2.5 to 4.0 MHz transducer. During
examination, the individual remained in the left supine
position, according with the guidelines of the American
Society of Echocardiography (ASE)*. The mean values of
three consecutive beats were considered, adjusted for body
surface area, obtained from the left parasternal view (long
and short axis) and apical (four-chamber, two-chamber
and apical long axis). The M-mode recording was made by
viewing the short axis at the level of the papillary muscles.
The examinations were performed blindly, by only one of
the authors (DVF).

The evaluated morphological variables included:
diameter of the aorta (Ao) and antero-posterior diameter
of the left atrium (LA); left ventricular-end systolic (LVESD)
and diastolic diameters (LVEDD); left ventricular septal
and posterior wall thickness; left ventricular-end diastolic
volume (LVEDV), left ventricular mass (M) calculated
according to the ASE; LVEDV/M ratio; and cardiac mass
index (mass / body surface area - M index).

The left ventricular systolic function was estimated by
the ejection fraction (EF) according to Teichholz’s formula,
percentage of left ventricular circumferential shortening
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(AD%), calculated using the formula [(LVEDD - LVESD) /
LVEDD] x 100, and the velocity of circumferential fiber
shortening (Vcf)

The measurements of diastolic function included: the
transmitral flow velocity, with the sample volume taken at
the extremity of the mitral valve leaflets in the apical four-
chamber view; the ratio of the early wave velocity of the
mitral valve opening (E-wave) and the wave velocity of the
maximum atrial contraction (A wave) (E/A ratio); the velocity
of the mitral deceleration time in early filling (EF slope);
and the ratio of the early wave velocity of the mitral valve
opening (E-wave) and the wave of the septal mitral annulus
velocity at the tissue Doppler (e ‘) (E/e’ ratio).

The myocardial performance index, or Tei index was also
estimated as a measurement of global ventricular function
or combined systolic-diastolic function.

Statistical Analysis

As most of the variables showed non-normal distribution
at the Kolmogorov-Smirnov, D’Agostino-Pearson and
Shapiro-Wilks tests, each one was described by the median,
the interquartile range and extreme values, and the groups
were compared by Mann —~Whitney test. Spearman’s test
was used to assess the correlation between the indices
of heart rate variability and echocardiographic variables.
Categorical variables were compared between groups by
Chi-square or Fisher’s exact test. The two-tailed level of
statistical significance for differences and correlations was
set at p < 0.05. We used the SigmaStat® 3.11/SigmaPlot
9.01 (Systat Software, Inc., USA, 2004) and Prism® 4
(GraphPad Software, Inc., USA, 2005) software for the
statistical analyses.

Results

Table 1 summarizes the general data of groups of
individuals, which differed only in terms of alcohol
consumption, more frequent in the control group (p =
0.0001). Systolic pressure (p = 0.03) and respiratory rate
(p = 0.02) were higher in the chagasic group, but within
normal values.

The data of the RR interval variability analysis are shown
in Tables 2 and 3. The mean RR intervals showed similar
medians for both groups in both positions (p = 0.13 - 0.31).
The other temporal indices showed significantly lower
medians in the chagasic group, both in the supine (p =
0.0004 to 0.001) and in orthostatic (p = 0.002 - 0.01)
position. The absolute total spectral area and areas of low
and high frequency spectra also showed lower medians in
the chagasic group in both positions (p = 0.000 to 0.002).
As for the normalized areas and the low/high spectral
frequency ratio, median values were similar in both groups,
regardless of the position (p = 0.43-0.89).

The Doppler echocardiographic variables are shown in
Table 4. No significant differences were observed between
the two groups for each evaluated variable (p = 0.13- 0.82),
except for the LVESD, which was higher in the chagasic
group (p = 0.04).
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A significant negative correlation was observed between
LVESD and indices that express the global autonomic
modulation — coefficient of variation (r, = -0.58, p = 0.04) and
total spectral area (r, = -0.68, p = 0.01) — as well as between
those indicators of parasympathetic modulation — rMSSD (r,
= -0.77, p = 0.002) — and high-frequency spectral area (r,
=-0.68, p = 0.01), only in the orthostatic position. Figure 1
illustrates these correlations.

Discussion

Cardiac autonomic dysfunction, characterized mainly
by parasympathetic depression, is a remarkable aspect of
human and experimental Chagas disease®'%237-39. Normal,
mild to moderate depression or exacerbation of cardiac
autonomic function occur in the indeterminate form of
the disease and in chagasic patients with doubtful ECG
alterations*”:12131517.1828,3440 The more severe autonomic
depression is found in the cardio-digestive and isolated
digestive forms, while moderate to severe disorder is

observed in the cardiac form, exclusively, without heart
fai|ure6—12,14—18,29,30,37,38.

The present study reinforces these previous observations
with the finding that all the absolute temporal and spectral
indices are decreased in the chagasic group, both in the
supine and in the orthostatic positions. Although the
absolute sympathetic and parasympathetic modulations were
depressed, the vagosympathetic balance did not change in

the chagasic group in both positions. This finding, however,
does not mean that the depression of sympathetic modulation
was similar to the parasympathetic one, considering that the
vagosympathetic balance depends on the relative basal level
for each autonomic component.

We also observed that chagasic patients exhibited
morphological and functional ventricular echocardiographic
Doppler measures similar to those of normal individuals,
except by the increased LVESD. This alteration alone would
represent an incipient morphological alteration, which could
precede the established systolic or diastolic dysfunction.
Furthermore, it is likely that this finding is only a casual variant
of normality, with no morphofunctional significance and
so, it should be disregarded. Our results are in agreement
with the lack of alterations or mild alterations in ventricular
function observed by other authors in chagasic patients with
cardiomyopathy'>'*25. On the other hand, they disagree with
those that showed left ventricular diastolic dysfunction in this
form of the disease, using the same evaluation technique?*-2*%#,
which can be explained by differences in the functional
pattern of cardiac involvement of the heart or differences
related to different stages of cardiomyopathy evolution in
chagasic patients.

As for the possible correlation between ventricular
function and cardiac autonomic modulation in patients
with Chagas disease, a marked autonomic depression was
observed in association with normal systolic and diastolic

Anthropometric and clinical characteristics and life habits of the control group (n = 15) and the group with com chagasic

cardiomyopathy (n=13)

Chagasic
Control cardiomyopathy P
Age 43 44
(years) (40-46) (35-49) 0.98
Sex
maleffemale (%) 60/40 54146 1.00
. 244 234
2!
Body mass index (kg/m?) (20.5-26.4) (20.8-25.8) 0.78
1.74 1.72
2
Body surface area (m?) (1.59-1.85) (1.57-1.84) 0.58
Systolic blood pressure 110 120 0.03
(mmHg) (100-118) (112-129) '
Diastolic blood pressure 76 80 040
(mmHg) (70-84) (78-88) '
Heart rate 61 58 0.21
(bpm) (56-70) (51-68) '
Respiratory rate 14 18 0.02
(irpm) (12-16) (16-20) '
Physical exercise (%) 20 53.8 0.37
Smoking (%) 0 231 0.15
Alcohol consumption (%) 100 7.7 0.0001
Stimulating beverages (%) 33.3 53.8 0.28

Continuous variables are given as median (interquartile interval) and were compared between groups using Mann-Whitney test, whereas categorical variables are
expressed as percentage of individuals and were compared by the Chi-square test or Fisher’s Exact test.

Arq Bras Cardiol 2012;98(2):111-119

114



115

Vasconcelos & Junqueira Junior
Autonomic and Mechanical Functions in Chagasic Cardiomyopathy

Original Article

30+ 30
1 N=13 1 N=13
28 . 28 .
25 r,=058 261 r,=-0.77
g 24+ p=0.04 E 241 p =0.002
£ 22+ € 22
E £ ]
8 20—_ P ° ° 8 20—_ ® Y ° PY
W 48] * s o & g5 ¢ o °
> [ ] >
- 1 - B
16- i 16-] °
® o ° j e °
14+ 14
12- 12-
r T T T T T T T T T T T 1 T T LI T T T T Tt T
0 1 2 3 4 5 6 0 2 4 6 8 10 12 14 16 18 20
Coefficient of variation (%) rMSSD (ms)
30+ 30
| N=13 1 N=13
28 28 =
le ] e
26- r,=0.68 26| r =-068
] i s
E ] p=0.01 E 2] p=001
E 22—_ E 22—_
o"1e 8% 31 % e .
g 18+ Y hd g 18- L )
3 e [ ] 3 4] [ ]
16 . . " 167 * o .
14+ 14
12- 12-
————————r——— -—— T
0 100 200 300 400 500 600 0 3 6 9 12 15

Total spectral area (ms?) High-frequency spectral area (ms?)

Spearman’s correlation of heart rate variability indices, indicators of global and parasympathetic autonomic modulation, with left ventricular-end systolic
diameter (LVESD) in chagasic patients with cardiomyopathy, in the orthostatic position. r,.— Spearman’s correlation coefficient.

Median (interquartile interval) of variability indices of R-R intervals in the time domain in the control group (n = 15) and the group
with chronic chagasic cardiomyopathy (n = 13), in the supine and active orthostatic positions

Supine Orthostatic
Chagasic Chagasic
Control Cardiomyopathy P Control Cardiomyopathy P

Mean 936 973 0.31 753 806 013
R-R i (ms) (847-970) (872-1040) ' (668-796) 742-900) :
SDNN 52.5 214 38.8 24.1
(ms) (36.7-60.0) (12.8-35.0) 0001 (30.5-62.4) (19.8-36.7) 0.005
cv 5.27 2.05 5.76 3.25
(%) (4.26-6.52) (1.33-3.67) 0.0007 (4.51-7.16) (2.18-4.28) 0.002
pNN50 9.74 0 2.03 0
(%) (4.01-34.0) (0-0.34) 0.0004 (017.92) (0-0.14) 001
rMSSD 356 14.3 209 10.2
(ms) (23.3-49.7) (9.8-19.1) 0.0009 (11.7-39.8) (7.7-13.7) 0.004

The groups were compared, in each position, by Mann-Whitney test; see Methods for abbreviations and definition of indices.
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Median (interquartile interval) of R-R interval variability indices in the frequency domain in the control group (n = 15) and in the
group with chronic chagasic cardiomyopathy (n=13), in supine and active orthostatic positions

Supine Orthostatic
Chagasic Chagasic
Control cardiomyopathy P Control cardiomyopathy P
Total spectral area 551 101 368 82
(ms?) (234-761) (34-230) 0.0007 (147-770) (46-237) 0.005
Low-frequency spectral area 183 16 176 26
(ms?) (83-326) (5-60) 0.0001 (47-481) (9-69) 0002
High-frequency spectral area m 13 46 9
(ms?) (40-264) (6-29) 0.0007 (8-77) (3-11) 0.004
Low-frequency normalized area 67 60.3 0.89 86.2 75 0.46
(%) (35.2-82.0) (38.4-78.1) ' (67-91) (67.2-88.8) '
High-frequency normalized area 33 39.7 0.89 13.8 25 0.46
(%) (18-64.8) (21.8-61.6) ’ (9-33) (11.2-32.8) '
Ratio between areas of low and high 2.02 1.52 0.89 6.27 2.95 0.43
frequencies (0.54-4.45) (0.62-3.57) ’ (2.04-10.7) (2.06-7.93) '

The groups were compared, in each position, by Mann-Whitney test; see Methods for abbreviations and definition of indices.

Median (interquartile interval) of the Doppler Echocardiography variables corrected by the body surface area in the control group
(n =15) and the group with chronic chagasic cardiomyopathy (n=13)

Control carcﬁga;?;:;i)(;thy P
LVEDD (mmiim?) (25.235-287.5) (25-277-539-4) o1
LVESD (mm/m?) (15,19?'157_7) (17.12%179.5) 004
LA (mm/m?) (15,117.'149_0) (1613?—?9.0) 064
M Index (g/m?) (66,75%69_6) (73.3?1'10.4) 015
LVEDVIM (miig) (0_6%_701_74) (0_5%_75_ 80) 082
EF (%) 22680 w2ar6) "
Vcf (cfs) (1_018'_11?30) (0.915-111.20) 013
AD% (32?'327_5) (28.313:3‘17.7) 036
E/ARatio R _112'?12_59) (0.915'-317.49) 037
E-F slope (ms) (1801.3?2.80.0) (1771.2-3ég6-3) 0
Ele' ratio (4_751'_2;_ 02) (3.92?55.67) 031
Tei index (0_3%?0948) (0.3%‘.56) 026

The groups were compared, in each position, by Mann-Whitney’s test; see methods for abbreviations and variable definition.
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echocardiographic variables, except for increased LVESD. This
ventricular alteration was directly correlated with reduced
rates of global and parasympathetic autonomic modulation,
but only in the orthostatic position, suggesting that in a
situation of cardiovascular functional stress, represented by
the postural load, autonomic and ventricular alterations may
be slightly correlated. This means that the two disorders are
not associated with each other to a great extent, at least at
some point in the course of the disease.

Based on these observations, it is unlikely that the marked
cardiac autonomic dysfunction may be merely a phenomenon
secondary to a ventricular mechanical disorder. Thus, our
observations show that autonomic dysfunction is not causally
associated with ventricular dysfunction. Cardiac dysautonomia
seems to be a primary phenomenon and can occur in isolation
or precede ventricular mechanical disorders. That is, the
autonomic dysfunction is not a consequence of progressive
chronic contractile alteration in chagasic cardiomyopathy.

In contrast, an alternative hypothesis suggests that cardiac
autonomic dysfunction is a phenomenon secondary to
ventricular dysfunction, based on studies of chagasic patients
who simultaneously showed both disorders or ventricular
alteration alone®, which does not allow establishing any
causal relationship between these disorders. On the other
hand, one cannot rule out the possibility that autonomic and
contractile dysfunctions may influence each other, considering
the important interrelationship between the functions®.

In fact, in a previous correlative study, we observed that
the disorders of contractile, electrical and autonomic functions
occurred separately or associated in all forms of the disease and
that some patients with Chagas disease showed no disorders®.
Furthermore, chagasic patients with the indeterminate form
showed right ventricular contractile alteration, regardless
of autonomic dysfunction®, parasympathetic dysfunction
preceding the left ventricular systolic alteration'?, deficient
vagal responses to orthostatic stress and depressed respiratory
arrhythmia, associated with preserved global left ventricular
systolic function.

Moreover, the chronotropic deficiency at the stress test
appears to be an early sign of cardiac autonomic dysfunction,
regardless of ventricular contractile function in chagasic
patients with the cardiac and indeterminate forms'.

In another study, chagasic patients with the indeterminate
form of the disease showed preserved right ventricular function
in association with reduced heart rate variability and left
ventricular diastolic dysfunction as independent phenomena?.
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The present study was not longitudinal, so it is impossible
to determine any evolution of the association between
the autonomic and mechanical functions of the heart, to
determine whether one influences the other and to what
extent, during the course of the disease. The relatively small
number of individuals assessed in each group does not seem
to have affected the results, considering that the statistical
analysis employed was the nonparametric one and the
differences and correlations found were reliably significant
or nonsignificant. An additional question is the possible low
sensitivity of conventional Doppler echocardiography to
detect subtle ventricular abnormalities, in comparison to tissue
Doppler?*?’, and considering that evaluation under stress not
carried out. Still, the limited evaluation of diastolic function
based on only a few echocardiographic measurements may
not have been enough to detect alterations. However, Doppler
echocardiographic assessment shows good accuracy for the
purposes of the present study® 12131925,

Conclusion

The marked decrease in the autonomic modulation of heart
rate variability, albeit with preserved vagosympathetic balance,
was observed in patients with chagasic cardiomyopathy in the
supine and orthostatic positions. A higher LVESD was the only
ventricular alteration observed, which was inversely correlated
with overall and vagal indices of autonomic modulation.

The observation of marked autonomic dysfunction in association
with the normality of most ventricular echocardiographic
variables suggests that there is no causal association between
the ventricular and autonomic functions, as well as the fact
that dysautonomia is actually a primary phenomenon and can
precede the ventricular mechanical alterations throughout the
evolution of chronic Chagas disease.
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