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Electrocardiographic Alterations in Patients Hospitalized
with Leptospirosis in the Brazilian City of Salvador

Edilson Sacramento, Antonio Alberto Lopes, Everaldo Costa, Olaivio Lima Passos, Yara Aragédo Costa,
Eliana Dias Matos

Salvador, BA - Brazil

Objective - To report the frequency and types of elec-
trocardiographic alterations in patients with leptospi-
rosis in the first 24 hours of hospitalization.

Methods - We analyzed the electrocardiograms of
157 patients admitted to the Hospital Couto Maia in the
city of Salvador; in the State of Bahia, Brazil, from March
1998 to June 1999. The electrocardiograms were per-
formed in the first 24 hours after hospital admission, in-
dependent of the clinical manifestations of the patients.

Results - The mean + SD for patients’ age was 35.5+
13.7 (median = 32) years, and jaundice was present in
95.5% of them. Alterations in the electrocardiogram were
detected in 68.2% (107/157) of the patients (95% confi-
dence interval = 60.6% - 75.1%). Atrial fibrillation was the
most frequent arrhythmia, occurring in 10.8% (17/157) of
the patients. Other frequent findings were alterations in
ventricular repolarization detected in 38.9% (61/157) of
patients and first-degree atrioventricular block in 10.2%
(16/157). The patients with atrial fibrillation were older
and had higher levels of creatinine and aminotransferases.

Conclusion - In this sample, approximately 2/3 of the
patients had electrocardiographic alterations after hospi-
tal admission. Of the major arrhythmias, atrial fibrillation
was the most frequent, and the patients with this arrhythmia
had evidence of more severe disease. The relation between
the presence and type of electrocardiographic alteration
and the prognosis of leptospirosis is yet to be assessed.
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Leptospirosisisazoonosis of universal distribution,
even though more freguent in countries with atropical
climate®. The disease is endemic in several Brazilian
regions, and epidemicsoccur intherainy season 2. Experi-
mental studiesin animalsand autopsiesin human beings
have shown that cardiac involvement in leptospirosisis
frequent, even though it may occur without clinical mani-
festations*’. Despite this, few studies exist that report
electrocardiographic alterationsin patientswith leptos-
pirosis.

The estimates of the prevalence of electrocardiogra-
phic alterations in leptospirosis have been reported to
reach 80% “%°. Neverthel ess, theinfluence of biasin these
findingsisdifficult toeliminateduetothepreferential selec-
tion of patientswith clinical manifestationsof cardiac disea-
se. Apparently, Escosteguy et al ° conducted the unique
study properly designed to assessthe el ectrocardiographic
alterationsoccurring with leptospirosis. Thisstudy compri-
sed only 56 patients, and theestimate of prevalence(71.4%)
had little accuracy. Our study was conducted in the city of
Salvador, intheBrazilian state of Bahia, wheretheincidence
of leptospirosisishigh **. The study aimed at reporting the
frequency and types of electrocardiographic aterationsin
patientswith leptospirosisright after hospital admission.

Methods

We assessed the el ectrocardiograms of 157 patients
admitted to the Hospital Couto Maia, whichisareferra
center for infectiousdiseases, fromMarch 1998to July 1999.
These patients participated in arandomized clinical tria
devel oped to assess the efficacy of penicillinin thelate
phase of leptospirosis (ie, symptomatic disease lasting
morethan 4 days). All participantssigned awritteninformed
consent, which had been agreed on by thelocal committee
on ethics. The electrocardiograms were systematically
performed, independent of thepatients’ clinical findings,in
thefirst 24 hoursafter hospital admission. Theelectrocar-
diographictracingswereanalyzed by thesamecardiologist,
who had no previous knowledge of patients’ clinical
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findings. A standardized questionnaire was used for
reporting the cardiac aterations, including the presence of
arrhythmias, hypertrophy of the cardiac chambers, disor-
dersof cardiac conduction, and aterationsin ventricular
repolarization.

The diagnosis of leptospirosis was established
based on clinical and epidemiological data, and onthema:
croscopic agglutination (n=157) and microscopic agglu-
tination (n=19) tests for leptospire. The microscopic
agglutination tests were performed in the Centro de Pes-
quisas da Fundag&o Osvaldo Cruz — FIOCRUZ, and the
macroscopic agglutination testswereperformedintheLa
boratério Central do Estado da Bahia (LACEN). The
microscopic aggl utination test was considered positive
whenthetiter increased morethan 4 timesin paired serums
or whenthetiter wasgreater than 1:800inasinglesample.
The macroscopic agglutination test was classified as
positive or negative.

The Fisher exact and Kruskal-Wallistestswere used
for comparing categorical and quantitative variables,
respectively. The accuracy of the prevalence of electro-
cardiographic alterations was estimated using the 95%
confidenceinterval (Cl), anexact method (mid-p), andthe
CONFINT module of Computer Programsfor Epidemio-
logists*2. For the Fisher exact test, the Exact 2xk modul e of
the same software was used. The other analyses were
performed with the Statistical Packagefor Social Science
(SPSS) software™.
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Results

All patients had positive macroscopic agglutination
tests for leptospirosis. The characteristics of the 157
patientsin general and stratified into 3levelsaccording to
thetypeof electrocardiographicfindingsareshownintable
|. Theelectrocardiogramwasinitially classified asnormal
(n=50), withatrial fibrillation (n=17), andwith other altera-
tions(n=90). Themean (xSD) ageinthegeneral groupwas
35.5+13.7 (median = 32) years. Predominance(89.8%) of the
mal e sex was observed; 95.5% of the patientswereicteric.
The mean (£SD) duration of the symptomswas 6.6x1.7
(median=6) days. Themean (£SD) va ueof serum potassium
was3.27+0.65 mEg/L (median=3.1 mEg/L). Themean (+SD)
levels of ureaand creatinine were 193.8£118.7 mg/dL
(median=178mg/dL) and4.43+2.12 mg/dL (median=4.5mg/
dL), respectively. AST, ALT, and total bilirubin had the
followingmeans(xSD): 100.2+68.31U/L (median=821U/L),
69.9+56.6 lU/L (median=521U/L),and 21.4+131U/L (me-
dian=20.9 IU/L), respectively. The AST and creatinine
levelswere significantly higher in the group with atrial
fibrillation (P=0.006 and P=0.017, respectively).

Theprevalenceof el ectrocardiographic alterationsin
the patientsstudied was68.2% (107/157), 95% CI = 60.6%-
75.1%. Tablell showsindetail the percentagedistribution
of thetypesof el ectrocardiographic aterations. Of thema-
jor arrhythmias, atrial fibrillation was the most frequent,
being presentin10.8% (17/157) of all electrocardiograms.

Table I - Characteristics of the patients in the general group according to the electrocardiographic findings
Electrocardiographic findings
Normal Atrial Other Total
fibrillation alterations
Characteristics N =50 N =17 N =90 P value N =157
Age (years)

Mean+SD 31+12.9 49+13.1 35+12.7 <0.001 35.5+13.7
Median 27 50 32 32
Age %3 45 (N) 18.0 (9 64.7 (11) 244 (22) 0.001 26.8 (42)
Malesex % (N) 92.0 (46) 88.2 (15) 88.9 (80) 0.822 89.8 (141)

Duration of symptoms (days)

Mean+SD 6.3 +14 6.9+2.5 6.7£1.7 0.413 6.6+£1.7
Median 6.0 7.0 6.0 6.0
Jaundice % (N) 92.0 (46) 100 (17) 96.7 (87) 0.434 95.5 (150)

Potassium (mEg/L)
Mean+SD 3.2+0.5 3.4+0.7 3.3x0.7 0.427 3.3x0.6
Median 3.1 3.4 3.0 3.1
Urea (mg/dL)
Mean+SD 180.4+114.5 245.2+102.1 191.5+122.5 0.072 193.8+118.7
Median 164.5 216.0 177.5 178.0
Crestinine (mg/dL)
Mean+SD 4.1£19 5.8+1.8 4.3+2.2 0.017 44421
Median 3.9 5.6 4.5 45
AST (IU/L)
Mean+SD 104+77.6 131.4+44.0 91.7464.9 0.006 100.2+68.3
Median 86.0 140.0 70.0 82.0
ALT (IU/L)
Mean+SD 70.5+53.5 91.2+72.8 65.4+54.7 0.095 69.9+56.6
Median 52.0 63.0 49.0 52.0
TB# (mg/dL)
Mean+SD 19.7+13.1 25.749.9 21.6+13.4 0.153 21.4+13.0
Median 19.9 30.1 20.4 20.9
# Tota bilirubin
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Atrial fibrillation was al so associated with low voltage (3
patients), compl eteright bundle-branch block (2 patients),
and alterationsin ventricular repolarization (10 patients).
Frequencies of supraventricular and ventricular extrasys-
toleswere 3.8% (6/157) and 1.9% (3/157), respectively.
Alterationsin ventricular repolarization wereobservedin
38.9% (61/157) of the tracings, being the most frequent
finding in the electrocardiograms. First-degree atrio-
ventricular block wasthemost common disorder of cardiac
conduction, accounting for 10.2% (16/157) of theéel ectro-
cardiographictracings. Left anterior hemiblock (12/157) and
disorder of conduction of theright bundle-branch (12/157)
had the same 7.6% frequency. Complete right bundle-
branch block wasreportedin 4.5% (7/157) of the patients.
Left ventricular hypertrophy wasobservedin 1.3% (2/157)
of thepatients. In5.1% (8/157) of the patients, the el ectro-
cardiogramwascompatiblewithlow voltage (tab. I1).

Discussion

According to the results obtained, alterationsin the
electrocardiographictracing could be observedinthefirst
24 hoursof hospitalizationin approximately 2/3 of the pa
tientswith leptospirosisin Salvador. Thisfindingisinac-
cordancewith previousstudiesalso carried out in Brazil &°.
However, the present study used a sample amost 3 times
greater than those used in previous studies, which resulted
inagreater accuracy inthe estimate of prevalence of elec-
trocardiographic alterations. Of the major arrhythmias,
atrid fibrillationwasthemost frequent (10.8%). Alterations
in ventricular repolarization (38.9%) and first-degree
atrioventricular block (10.2%) wereother frequent findings.

It isworth noting that more than 70% of the patients
wereyounger than 45 years, an age bracket in which the
elevated frequency of arrhythmias, particularly atrial
fibrillation, found in our study is not expected 245, The-
refore, most alterationsobserved should have been caused
by leptospirosis. Themechani smsdetermining theel ectro-
cardiographic alterationswere not specifically assessedin
the present study. We observed, however, that patients
with atrial fibrillation had evidence of greater systemic
impairment dueto the disease. They had higher levels of
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Table II — Distribution of the findings in the 157 electrocardio-
graphic tracings

% Electrocardiographic alterations 68.2% (107)
(95%Cl) 70.6% - 75.1%
Type of ateration % (N)
Atrial fibrillation 10.8 (17)
Extrasystoles

Supraventricular 3.8(6)

Ventricular 19(3)
Disorder of conduction

CRBBB 45 (7)

DCRBB 76 (12)

LAHB 76 (12)

AVBI 10.2 (16)
Alteration of ventricular repolarization

Diffuse 17.8 (28)

Localized 21.0 (33)
~ ClI- confidence interval; CRBBB- complete right bundle-branch
block; DCRBB- disorder of conduction of the right bundle-branch;
LAHB- left anterior hemiblock; AVB |- first-degree atrioventricular
block.

AST and creatinine. Itisreasonableto believethat patients
withmoresevereclinical findingshaveatendency towards
moresevere metabolic aterationsand greater hemodynamic
impairment. Itisworth noting that myocarditisisafrequent
autopsy finding in patients with leptospirosis, probably
constituting an important cause of arrhythmiasin these
patients. Eventhough, in the present study the mean level
of potassiumwassimilar in patientswith and without el ec-
trocardiographic alterations, we cannot discount the possi-
bility that hypoka emiaand other alterations contributeto
arrhythmiasin these patients.

Accordingto our results, the prevalenceof electrocar-
diographic alterationsin patientswith leptospirosisright
after hospitalizationishigh. Of themajor arrhythmias, atrial
fibrillation was the most frequent, and patients with this
arrhythmia had more severe disease. New studies are
required for abetter understanding of the mechanisms of
the electrocardiographic alterationsin leptospirosis. The
assessment of whether the presence and type of the elec-
trocardiographic aterations are associated with the prog-
nosisof leptospirosisisalsoimportant.
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