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Chagas’ Heart Disease: Evolutive Evaluation of
Electrocardiographic and Echocardiographic Parameters in
Patients with the Indeterminate Form
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Objective - To identify and associate potential elec-
trocardiographic and echocardiographic changes in pa-
tients with the indeterminate form of Chagas’ disease du-
ring long-term follow-up.

Methods - One hundred sixty patients underwent
standard electrocardiography and two-dimensional gui-
ded M-mode echocardiography for left ventricular ejecti-
on fraction determination. Patients were followed up for
98.6+30.4 months, undergoing repeat electrocardiogra-
phic studies at 6-month intervals and echocardiographic
studies at 12-month intervals.

Results - Based on the electrocardiographic findings,
the patients were divided into group I, 125 patients
(78.6%) with normal electrocardiograms throughout fol-
low-up, and group II, 34 patients (21.3%) who developed
electrocardiographic changes. Group Il was further divi-
dedinto group 114 (9 patients, 5.6%) with permanent elec-
trocardiographic changes, group IIB (14 patients, 8.8%)
with transitory electrocardiographic changes, and group
1IC (11 patients, 6.9%) with changes appearing only on
the final electrocardiogram. Left ventricular ejection frac-
tions remained normal in the entire population studied
and did not differ among groups.

Conclusion - The indeterminate form of Chagas’ di-
sease clearly represents a benign condition with a favora-
ble long-term prognosis. Although some patients develop
electrocardiographic changes, left ventricular systolic
function is well preserved.
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Chagas' diseaseisanimportant public health disorder
inLatin America. Itisan infectious disease caused by the
protozoan parasite, Trypanosoma cruzi, whichistransmit-
ted zoonotically. Infection may occur following skin contact
withthe excrement of different strainsof Triatoma insects,
whichserveasavector. Theparasitecan multiply andtrans-
form within the Triatoma insect following ingestion via
blood meal from an infected host. Chagas’ diseaseisa
chronic disease characterized by cardiovascular and gas-
trointestinal involvement. After an often-unrecognized
acute phase followed by agenerally undetected and leng-
thy latent period, cardiac symptomsand dysfunction of the
esophagus, the colon, or both may develop.

Datafrom the World Health Organization state that
25% of the population in Latin American countries, ap-
proximately 90 million people, are exposed to thisdisease.
Asaconsequence, itisestimated that asmany as16 million
peopleareinfected ™.

InBrazil, theendemicareaisestimated tobearound 3.6
million km?, thelargestin South America?3. Accordingto
published data, 5to 6 million peopleinthisregion arein-
fected 23, Studiesin endemic areas show that 25 to 35% of
theinfected population manifestscardiac symptoms, with
severemyocardial damagein 10%. Asmany as6000 cardiac
deathsarereported each year .

However, it hasbeenknown since CarlosChagas' pio-
neering studies®that up to 60% of infected patientshaveno
evidence suggesting cardiovascul ar or gastrointestinal in-
volvement. Theseindividuals arethought to havewhat is
known astheindeterminateform of the disease. Thelong-
term outcomein these patientshasnot been clearly determi-
ned. Althoughlongitudind follow-up studieshave demons-
trated the devel opment of el ectrocardiographic changesin
some &7, these changes do not seem to modify the prog-
nosis. Asaresult, survival inthisgroup of patientsappears
comparableto that of the general population 3&* Therea-
son for the lack of a detectable impact of these ongoing
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electrocardiographic changeson patient prognosis(i.e. the
favorable prognosis) is unclear 7. We hypothesized that
these changes are not accompanied by myocardial dys-
function.

The objective of this study was to prospectively
evaluate patientswith theindeterminateform of Chagas' di-
seaseandrelatethelikely appearance of electrocardiogra-
phic changes during follow-up to potential changesinleft
ventricular function.

Methods

Westudied 160 pati entswith theindeterminateform of
Chagas’ diseasefrom 1979 until 1994, encompassing amean
follow-upinterval of 98.6£30.4 months. The populationin-
cluded 98 women and 62 men, ranging inagefrom17to 61
years, withamean ageof 36.5+8.8 years. A diagnosisof the
indeterminate form was made in asymptomatic patients
based on the presence of two positive serologic tests for
Chagas’ diseasein combinationwithanormal eectrocardio-
gram and chest radiograph with no evidence of cardiac en-
largement. Barium studiesof theesophagusandthecolonin
such patientsarea so normal 213,

Subjectsrepresented individual sfromthegeneral po-
pulation in whom serologic tests were performed prior to
blood donation. They camefrom endemicareasand wereli-
ving in S8o Paulo. To assurethat they were not reinfected
after enrollment, none of them returned to their former ho-
mes. Thisstudy was approved by the Ethics Committee at
our institution. All patientswere educated about the objec-
tivesof the study and provided written informed consent.

Clinical follow-upwasperformed at a3-monthinterval,
and the same cardiol ogist always conducted the outpatient
vigits. Standard el ectrocardiogramswere performed at six-
month intervals and were analyzed independently by two
cardiologists. Determinations of electrocardiographic
changeswerebased oninternationally recognized criteria.

Annua M-modetwo-dimensiond guided echocardio-
graphy was performed with 2.5to 3.5 MHz transducersand
standard equipment. Tracingswere recorded on strip chart
paper at 50 m.s?. Left ventricular internal dimensionsat end-
systole and end-diastol e were obtained with the help of
simultaneousel ectrocardiographicregistration, accordingto
the recommendations of the American Society of Echocar-
diography . End-systolicand end-diastolic volumes, andthe
corresponding g ectionfraction, werecd cul ated based onthe
cubemethodfor | eft ventricular volumedetermination 6.

LVEF,, thegjectionfraction corresponding totheecho-
cardiogram obtained at theend of the study, wascompared
withtheLVEF, obtained during enrolIment. Inadditiontothe
annual studies, a supplemental echocardiogram was ob-
tained, andthe LV EF, wasdetermined, whenever anelectro-
cardiographi c change was detected.

Statistical analysis of the datawas performed using
theanalysisof variancefor repeated measures. Anavaue
of 0.05waschosento establish significant differences. Sta-
tistical cal culationswere made using SAS software"’.
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Results

Only onepatient was excluded from the study because
of having suffered an acute myocardial infarction 104
monthsfollowing enrollment. A total obstruction of thean-
terior descending coronary artery wasdemonstrated angio-
graphically before successful thrombolysis.

Based on electrocardiographic changes, the remai-
ning 159 patientswere classified into two groups:. group |
andgroup 1. Group | correspondedto 125 patients(78.6%)
without changeson follow-up el ectrocardiograms. Itinclu-
ded 78 women, ranging from 20 to 57 yearsin age, witha
mean age of 36.0+8.3 years. Group || consisted of 34 pati-
ents (21.3%) with electrocardiographic changesthat deve-
loped during thefollow-upinterval. It included 20 women,
ranging from 17to 61 years, withamean age of 38.2+10.4
years. Thetotal period of follow-up in group | averaged
97.5+28.5months(range: 48to 175 months) andingroupl|
averaged 102.8+36.8 months(range: 48t0 177 months).

Group Il wasfurther dividedintothreeadditional sub-
groups. group |l A, 9 patients(5.6%), with permanent el ectro-
cardiographic changes; group | 1B, 14 patients(8.8%), with
transitory electrocardiographic changes; and group 11C, 11
patients (6.9%) in whom the el ectrocardiographic changes
appeared only at thefinal evaluation period. The types of
electrocardiographicaterationaresummarizedin Tablel.

Tablell depicts mean ageswithin subgroups. Ascan
be seen, group I1A and group 11 C patientswere older than
group 1B andgroup | patients(p=0.0008).

Tablelll showsthe g ection fractions determined via
echocardiography for theentire population studied. These
gjection fractionsdid not significantly change during fol-
low-up, either ingroup | or inany of thethreegroup 1 sub-
groups. Initial (LVEFl) andfinal (LVEF,)gectionfractions
weresimilar betweengroup| and group I patients. Further-
more, gjection fractionsdeterminedingroup || patientsclo-
se to the appearance of an electrocardiographic change
(LVEF) didnot statitically differ fromthose obtained either
at the beginning or end of the study.

Discussion

The results of the present study indicate that only a
portion of patientswith theindeterminateform of Chagas’
diseasedevel op significant el ectrocardiographi c changes.
Furthermore, these changes do not appear to be accompa:
nied by corresponding | eft ventricular dysfunction.

Previouslongitudina studiesof such patientshavere-
vesal ed percentagesof e ectrocardiographic changesranging
from 23% to 38% during long-term follow-up 8. Thus, our
present results, showing e ectrocardiographic abnormalities
inupto 21% of the studied subjects, arein accordancewith
theliterature. However, it hasto beemphasi zed that el ectro-
cardiographicabnormalitiesthat could havebeenclearly at-
tributedto Chagas’ diseaseexistedinonly 15of 34 group |
patients. Thiswasparticularly the caseinthosewho develo-
ped conduction defectslikeanisolated right bundle-branch
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Table I - Electrocardiographic changes observed during follow-up

Electrocardiographic changes

N° patients (%)

Group 1A Isolated right bundle-branch block 2(1.2)
Right bundle-branch block associated to left anterior fascicular block 1(0.6)
Left bundle-branch block 1(0.6)
Complete atrioventricular block 1(0.6)
Anteroseptal electrically inactive area 1(0.6)
Isolated supraventricular extrasystoles 1(0.6)
Displacement of QRS axis to the left without |eft anterior fascicular block 1(0.6)
T wave changes 1(0:6)
Group 1B T wave changes 3(18)
Junctional rhythm 3(18)
Isolated supraventricular extrasystoles 1(0.6)
Isolated ventricular extrasystoles 1(0:6)
Ventricular bigeminism 1(0.6)
Wandering pacemaker 1(0.6)
Acute atrial fibrillation 1(0.6)
First degree atrioventricular block 1(0.6)
Incomplete right bundle branch block 1(0.6)
Displacement of QRS axis to the left without left anterior fascicular block 1(0.6)
Group IIC T wave changes 5(3.0)
Isolated ventricular extrasystoles 3(1.8)
Ventricular bigeminism 1(0.6)
Right bundle-branch block 1 (0.6)
Inferior electrically inactive area 1(0.6)

Table II - Mean ages of patients with indeterminate form of
Chagas’ disease by group

Group N° of patients Age (years)
| 125 36.0+8.3
1A 9 46.4+4.5*%
11B 14 32.448.7
Ic 11 39.1+11.3*
* p = 0.0008

*p = 0.0008; significant increase compared with group | and group I1B.

Table III - Evolutive echocardiographic ejection fraction

Group N° of patients  LVEF,* LVEF, LVEF,*
[ 125 0.73£0.05 - 0.74£0.04
1A 9 0.73:0.03 0.71:0.08  0.73+0.07
nB 14 0.72+0.04 0.73:0.06  0.72+0.08
Inc 11 0.73£0.04 0.71:0.03  0.71%0.03

- p=0.6886 p=0.7474  p=0.0601
*p=0.6698

LVEF - initid left ventricular gjection fraction; LVEF,- left ventricular
giection fraction determined close to the appearance of an ECG change;
LVEF.- fina |eft ventricular gjection fraction.

block, right bundle- branch block accompanied by |eft anteri-
or divisional block, left bundle-branch block, eventua high-
degreeatrioventricular blockade, or all of these. Despitethis,
all electrocardiographic abnormalities were taken into ac-
countinthepresent analysis, including thenonspecificones
commonly reportedinthegenera population368111828 This
likely ledtoan overestimateof thefrequency of eectrocardio-
graphic changesherein reported.

Echocardiographic dataonindeterminateform pati-
entsare numerous, but sometimesconflicting, duetoage-
neralizedlack of strict criteriaused to characterizethislatent
form of thedisease. Many reportsinclude patientswith only
minor el ectrocardiographic changes, whichlikely represent
mild, but true, myocardia damage®. Thismay explain so-
meearlier reportsof either ssgmenta * or diffuseimpai rment
of left ventricular contractility 3%,

However, dataarelacking onlong-term echocardiogra:
phicfunctionin patientswith theindeterminateform of the
disease. Tothebest of our knowledge, the solestudy publi-
shedinthisregard documented the devel opment of global
[eft ventricular systolic dysfunctioninasmall number of pa
tientswith previously documented diastolic dysfunction *.
Todate, the presence of diastolic dysfunction doesnot rule
out thediagnosisof theindeterminateform of Chagas' di-
sease, whichisbased solely on el ectrocardiographic crite-
ria, asalready stated. Indeed, itisconceivablethat diastolic
dysfunction could represent theinitia stage of myocardia
damage, and antedate global |eft ventricular systolic dys-
function. Unfortunately, diastolic propertieswere not sys-
tematically evaluatedin our study fromthe beginning. Ho-
wever, themost recent echocardiograms performedin our
patients did not show changesin diastolic function (data
not shown), indicating that diastolewasnot initially impai-
red. Asaconsequence, thismay explainthelack of evolving
systolic dysfunction in our patientsin contrast with the
findingsinthe previously reported study.

Interestingly, patientswith permanent electrocardio-
graphic changesor changesobserved only at thefinal eva
[uation, wereolder than thosewith or without transitory ab-
normalities. Whether or not the changes observed on the
find el ectrocardiographicexamination represent permanent
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or only transitory changesawaitsfurther evaluation. Itisli-
kely, however, that because these changes devel oped | ate,
and in older subjects, they may be permanent. Neverthe-
less, the time-related appearance of electrocardiographic
abnormalitiessuggeststhat theevol ution of theindetermi-
nateform of Chagas’ diseaseisinfluenced by patient age.

Ontheother hand, the present resultsclearly suggest
that patientswith theindeterminateform of Chagas' disea-
se, ingeneral, haveavery good prognosis. Thefactorsrela-
ted to this favorable outcome have yet to be determined,
but anormal & ection fraction despite el ectrocardiographic
changesmay berelevantinthisregard.

Arq Bras Cardiol
2001; 77: 59-62.

Unfortunately, itisacommon practicein our country
to perform serological testsfor Chagas' disease as part of
theclinical evaluation for employment admission. Subjects
with positiveresultsare often rel egated and havedifficulty
getting hired, evenwhen applying for bureaucraticjobs. We
hopethat the present resultswill contributeto abetter un-
derstanding of thisform of Chagas' diseaseandreversethis
situation. Our view isthat these subjectsshould beadvised
not to excludethemselvesfromnormal daily activitiesand
that they arefully ableto apply for andto performall kindsof
jobs, including thoserequiring musclestrength.
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