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ABSTRACT

Anggoro Budi Hertopa, Bambang Irswan - Bl tracaniogragiee patiacn clangsd i hosplializad laptospiross and
aszociation with dizasss saverity

Backgrownd : Elecirocardiographic (ECG) chenges heve been obaerved in laptoagiroais. The pravaknes of ECG
altarations may reach B0%. Cespite of this finding, fow studies have been conducted 1o essesa ECG pattema in anby
hoepitalizad lptozplrosis patients in Indonezia.

Chjettive : To munal the pravalence and typa of ECG alterations in hospitalized leptospinosia and its essocietion with
dizaasae gavearity.

Mathods : This wes a cross-sactional study using madical racord data, Patkents hospitalized in Or, Sardjito Hoapital
{Janusry 2003 — December 20071 with leptospirosis (C0 X AZ27.9) were anrclbed. Esctrocardiograms takenin 24
hours of admizsion were gvalugted,. Dissass gevenrity was detarmingd bazad an clinlcal and laboratery findings.
Aseociation between disease saverity with ECG repordings wera performed using Kroskal-Walls and Chi square
tast, P valua < .05 wax significant.

Rosuits : Sixty samples ware analyzad, The prevelance of siteration of ECG recordings wea G6. 7 % Sirs tachycardia
was tha most fraguent (367 %). Tha most common arthythmia wes etrial fbrillation (10 %), Other abnommialitias
wera siteration of vantrcular repolariration (8.3 %), extrasysicles (6.6%) and disorder of conduction (4. 9%} Afthough
not gignificant, thosa with awial fibrillation tendad to have the worst clinical and [sboretory findings.

Conciusions : The prevelance of altaration of ECG recordings in hospitalized e oppirosis was 58.7 % . Atriat fibrl| ation
was the most fraquemt errnthmis, and patierts with this arrhythmia wars likefy to have the most severe disesas,
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ABSTRAK

Anggoro Budi Hartopo, Bembang Irewan — Paradahat gambarsn siak trokaedfogralf pads penderits lplodndonls
g grawal ap dan Aubungannys cangen derijat Lakit

Latir byiakang - Babsrapa parubahsn alektrokardicgram [EXG) telah dijumpai pada pasien leptospircais. Fravelensi
perubehen EKG mencapsai B %. Maskipun damikizn, mesib sedikit penelitian yang dilakukan untuk menilai pole £KG
pada pashen yeng dirawat inap dengan leptospirosts ol Indonesia.

Tujuan : Untuk mengetahui prevelensi dan pola parubahan EKG pada pasian leptospirosis ysng dirawst o nurah sakit
dan hubungannya dsngan beratnya penyakit.

Metodn ; Penslitian inl merupakan penzlitian poteng lintang dangan mangambil data cetatan media, Pagiean yang
dirawat di AS. Or. Sard|lto darl Januari 2003 sempei Desambar 2007 dsngan koda diagnosis leptospirosis (10D X
AZ7.5} dimasukkan dalam peaslitian, Dilakukan penileian terhadep slektrskardiggram yang direkem dalam 24 jam
rawat inap berssmea-gama dengan damogrefl, gamberan klinis dan hasit laboratarium. Hubungan sntara beratnya
panyakit dengan rekamen EKE cifakukan dangan ufi Kruskal ¥Wellis dan Chi-kuadrat. Miaip < 0,08 dianggap bermekna
aecare statistik,

Hewdl ; Enam puluh pasien dijakukan enaligis. Prevalenei parubahan rekaman ERG adelah 68,7 %, Slnus takikardt
paling gening dijumpal (36,7 %]|. Aritmia yang paling saring ter|adi sdalab fibrilagi atrium {10%!, Perubahan EKG
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leinnya adatan perubahan ragoladsasi ventrikel (2, 39%), akstrasistole 16, 6%) dan ganggusn konduks: 14,95%), Maskipun
tidak Bermpkna pacara statistik, pasian dangan fibrilas stium candenung mempunyal gambaran klinks dan labaratorum

vang paling jelek

Sievpudan : Pravalonsi parubanan EXG pada pasian laptospirasis vang dirawat inap di rumah eakit rnencapai 66,7 %,
Fibrilsai atriem merupekan aritmia yeng peling saring djumpai, dan pagien dengan artmia ini CENDE LW MEmpLny A

penyakit yang paling berat.

INTRODUCTION

Leptospirosts is a zoonotic disease caused by
mfection of pathogenic Leprospira species and has a
wide peographical distribution it the tropical, subtrogsical
and temperate zones.' Most countries in South East
Asia region, including Indonesia, are endemic to
leptospirosis which is on an average of 10.000 severe
casesTequiting hospitalization annually.'

The ¢linical spectrum of leptospiresis in human is
exirernely wide, mnging from a subclinical infection to
a severe syndrome of multiorgan infection with high
mortality.? The ¢linical manifestation of leptospirosis
1s biphasic, with the septicemic phase lasting for about
a week followed by an immune phase which is
characterized by antibody production and excretion
of leptospires in the urine.?

Leptospimasis may lead to nultiorpzan mvolvement
during its course.” Cardiac involvernent in leptospirosis
18 Gomimon but ey be underestimated.! Experimental
stdies in animals and autopsies in human beings have
shown that cardiac involvernent in leptospirosis is
frequent, although it may eccur without clinical
manifestations

Several electrocardingraphic changes have been
ohserved in patients with leptaspirosis. The
estimation of the prevalence of electrocardiographic
changes in leptospirosis have heen reported toreach
80%.° Despite of this finding, only few studies have
been conducted to assess ECG patterns in
leptospirosis patients in [ndonesia.

This study was aimed ® know the prevalence
and pattern of ECG changes in patients hospitalized
with leptespirosis right after hospital admission.
Morcover, we aimed to know the association
between ECG recordings with disease severity.

METHODS

The study design was a retrospective one. The
date was oblained from the hospital medicalrecords.
Patients hospitatized in Dr. Sardjito General Hospital

Yogyakarta from Januan 2003 to December 2007
with diagnostic code of leptospirasis (code ICD X
A27.9) were enrolled in this study,

Demography parameters, clinical symptoms
s1gns, and laboratory data were gbtsined from the
records. These data were taken in 24 hours of
admission. Disease severity was determined from
the clinicai fmdings and laboratory results.

The evaluation of electrocardiographhic changes
mckmbasedmpaﬁmﬂﬂlmtrmdiogmnrwmﬂmgs
in 24 hours of admission. ECG recordings were
evaluated for the presence of abnormalities ECG was
defined as normal smus thythm according to standard
definition. Abnormal evaluated ECGs were sinug
tachycardia, major arrhythmia (i.e atrial fibrillation,
extrasystoles and disorder of conductions) and
abnormal ventricular repolarization (ST segment and
T wave changes).

Patients with comorbid diseases as secondary
diagnosis in medical record discharged diagnosis
which may affect ECG pattern were excluded.
These comorbid diseases were ischemic heart
disease, diabetes mellitus, hypertension, and chroric
kidney disease.

The abnormal ECG pattens sbnormal were
analyzed descriptively to evaluate the prevalence.
Based on the type of ECG abnormalities, patients
may be classified into group of categories.
Association between disease severity with ECG
categories were analyzed nsing Kruskal Wallis test
for continuous data and Chi square test for
categarical data. P value less than 0.05 was
statistically significant.

RESULTS

In 5 year periode (January 2003 to December
2007) we found 60 patients with dizgnostic code of
leptospirosis (ICD X A.27.9) eligible for analysis. The
predormnance of patients (68.3%) was male {41
patients) and most of them (42 patients or FOU) were
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Jjaundiced. Forty patients (66.7%) reported the history
aof contact with environmental source. Blood IgM
antileptospira positivite was show in 40 patients
{66.7%), whereas 10 patients were negative and 10
patients had no result reported.

According to the type of ECG patterns, we
classified the samples into 4 group of categoriesie
notmal ECG in 20 patients (33.3%), sinus
tachycardia (8TC) in 22 patients {36.7%), atrial
fibrillation {AF) in ¢ patients (10%) and other
patterns in 12 patients {20%). The characteristics
of each category were presented in TABLE 1.

TABLE |. The characteristics of the patisnis according to

ECG recording categories
Eiscirocerdiographic recordiog catepories
Characteriplics oy — i AF
o =2 n=32 n=i

A (years) 4168161 41,4157 FER YT
Male s, m (%) 15{75.0 L5 {68.2) 3333)
Duration [dayz) 6736 72D Gl 4
Juundics, n (%) 11550 18481.9) {LE
WBE count {xI{'fml}  |1.3489 163104 15.546. 1
AST (LN} 132742124 178242171 11R.74146.1
ALT (1L} 137442BR2 G262 6 £L0e54 5
AST/ALT rato 1.52x19 LEIx1.0 L0dt).7
TRl {mg/dl) g.11.2 1234133 1407
BTN (gl 100 frag. g &0, 4L6T.6 115.2+24.7
Cretiminns {magfdl) Bl a6 6,44 & 52
Pouassivn [ Eg/T) d.daih 3 37410 4106
£, (gdl 10].4261.2 1240424286 1914715963

The mean age and s&x were not different in the
categories (p value 0.365 and 0.256). Mean duration
of symptom and proportion of jaundice were also
not different (p value 0.122 and 0.243).

Almost all patients with AF were jaundice (5
out of 6 patients) and women (4 out of 6 patients)
Patients with AF had the highest WBC
(mean+SD: 18,526, 1x10%ml), total balirubity level
(meantSD : 14,028 7 my/dl}, BUN level (meantSD
1 11158 2424.7 mg/dl), creatinine level (meantST
%.0£3.2 mg/dl), AST/ALT ratio (mean+SD
1.94+1.7) and CK level (mean+5D : 1914.7+1996.3
mg/dl) as compared with other categories.
Nevertheless, these differences were not statistically
sipnificant.

Categorical data were presented in proportion
and analyzed with Chi square test. Continuous data
were presented in meantSD and analyzed with
Kruskal-Wallis test. 1.e. WBC = white blood cell,
AST = aspartate arninotransferases, ALT = alanine
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aminotransferase, TBil = total bilirubin, BUN =
bload urea nitrogen, CK = creatine kinase.

The prevalence of ECG changes in our study
was 66.7% (40 out of 60 patients}. The most
commnon of ECG recordings was STC. TABLE 2
shows the defail of the types of ECG changes. Of
the major arrhythmias, AF was the most frequent
(10%). AF was also associated ventricular
extragystole in 1 patient and alteration in ventricular
repalarization in 1 patient. Abnormal ventricular
repolarizations, ¢ither ST segment depression or
elevation, were noted in 5 (8.3%) patients.
Extrasystoles, both supraventricular and ventricular
were found in 4 {6.6%) patients. Disorder of
cotiduction was observed in 3 patients, with 1= degree
attioventricular block in 2 (3.3%) patients and nght
bunidle branch block in 1 patient {1.6%).

TABLE 2. The types of ECG patterns in 60 patisnls with

alteration of ECG recordings
Type of ECG paticms M (%)
Sinus tachycardia 236N
Muajor arhytmia .
Atrial Gbritlaton 6 {10}
Exirasysiolas
Supravenimicular 2(3.3)
Veninicular 2(3.3)
Disorder of conduction
Bundle branch block 1 (1.6)
Atrigveninicol ar block (3.3
Alteration of wentricular repatanzation 3(3.2)
Total altcrations 40 (66.7)
DISCUSSION

Bazed on our study result, ECG changes nght
after admission in hospitalized leptospirosis patients
could be abserved in approximate 2/3 of patients.
This finding was in accordance with previous
reports. ™ Sinus tachycardia was the most common
ECG findings, even if compared with normal ECG
Of the major arrhythmias, atrial fibrillation was the
mast frequent {10%). Abnormal ventricular
repolarization (.3%) and 1# degree atrioventricular
block (3.3%) were other frequent findings.

Numerous ECG abnormalities have been
observed in patients with leptospirosis. Despite of
these abnomualities, the sensitivity of an ECG for
identifying myocardial involvement iz not high.* In
a hospital-based stady and postmortem study, it is
cstimated as many as 70% of patients dying of
leptospirosis, because of Weil's syndrome, have been
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identified showing histologic evidence of cardiac
involvernent.®

We noted that patients with AT were likely to
have greater systemic derangement. They tended
1o have the hiphest level of WBC count, total
bilirgbin, BUN, creatinine and CK level. AST/ALT
ratio, one predictor of worse outcome, was also the
highest in patients with AF. Furthermore, almost all
patients with AF were jaundice ”

The mean age among categories were equal,
indhicating that age has 1o risk to disrupt ECG pattern,
The level of potassium were comparable in each
category, thus we can exclude the possibility that
potassium abnormalities were responsible for the
changes of BCG patterns, Itis reasonable to consider
that patients with more severe ¢linical findings haye
more severe prgan dysfunctions. Severe organ
dysfunction may be reflected by abnormal clinical
and laboratory findings. We supposed that greater
systemic impairment due to organ dysfunction was
responsible for alteration of ECG patterns in our
hospitalized leptospirosis patients, Thus, although
statistically not significant, if compared with other
ECG category groups we inferred that those with
AT were likely to have the mast severe manifestation
of leptospirosis infection.

Since there were no sufficient data regarding
echocardiography, histopathologic or specific
cardiac enzyme examination, we cannot assume thar
alteration of ECG recordings in our study was a
reflection of cardiac involvement of leptospira
infection {i.¢ carditis leptaspirazis). Although we
observed that CK level in patients with AF was
considerably higher than those with normal ECG
we cannot conclude that CK level was released
exclusively from damaged myocardium. Tt was the
product of other tissue destruction caused by

leptospira, which is a reflection of severe systemic
disease.

CONCLUSION

According to our study result, the prevalence of
electrocardiographic alterations right after hospital
admission in patients hospitalized with leptospirosis was
66.7%. Of the major arthythimias, atria] fibrillation was
the most frequent and patients with this arrhythmia
tended to have the most severe disease.
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