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ABSTRACT

Background: The aim of the study was to determine the prevalence of prolonged QTc -interval and it’s
relationship with the severity of liver dyvsfunction in liver cirrhotic patient in the oufpatient clinic of Hepatology,
Dr. Cipto Mangunkusumo General National Hospital

Materials and Methods: cross sectional study. Eighty one subjects was recruited and being followed as a
consecutive non random sampling. The patient was divided according to the modified Child-Pugh
classification and undergo to the ECG examination (with minimal 2 leads have measured OT-interval; one of
these is Il, aVL, V, or V, lead).

Result: The prolonged QTc-interval prevalence in liver cirrhotic patient was found in 55 subjects (67,9%)
with the mean 448.6 msec (SD = 28,9; 95% CI = 442.2 - 454.8). Using the Forward Stepwise method in
multivariate analysis to the independent variables (p < 0.05) was found only the modified Child-Pugh
classification had strongly correlation with the prolonged QTc-interval (OR = 11.2; 95% CI = 3.57-35.47;
p = 0.000)

Conclusion: The prolonged QTc-imterval prevalence in liver cirrhotic patient is 67.9%. The prolonged
OTc-interval were strongly associated with the severity of liver dysfunction.

Keywords: The prolonged QTc-interval, liver dysfunction, liver cirrhosis.

INTRODUCTION compared with the hcalthy control group. Left

Prolonged QT-interval is frequentiy corrclated with  ventricular hypertrophy and congestive heart faiture are
the increased incidence rate of malignant ventricular  conditions correlated with the abnormality of ventricular
arrythmia.' Tachycardia cpisodes can improve rcpolarization and cach of them runs a high risk for
spontancously, but repeated attacks frequently occurthat  sudden death.* Schwartz et al (1975) reported death of
can proceed to ventricular fibrillation, syncopeand even 41 deaf and mute students out of 68 (78%) students in
cnds up with sudden death.™ Milan that had prolongation of QT-interval, but did not

Camm et al* found a significant linear QT-inlervalin  get any treatment.® In other trials, Schwartz and Wolf
people who were prone to ventricular tachyarrythmia  (1978) obtained prolonged of interval QTc¢ in 16 out of
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28 (57%) patients that died suddenly among 55 myocard
infarct patients.® Whereas Laakso ct al (1987) reported
prolonged of QTc-interval in 14 out of 21 (66.7%)
patients with coronary heart disease that died.?

The prolongation QT-interval is categorized into the
primary and secondary forms. Etiologically, due to
a variety of causes, among others: administration of
particular medicines, coronary heart discase as well as
non-cardiovascular disease including autonromy
disfunction."**’ The prolonged of QT-interval is often
found to be secondary due to administration of anti-
arthythmic agents to patients with heart disease. Other
drugs, metabolic disorders, electrolyte imbalance, as well
as other particular diseases can also lead to prolonged
of QT-intcrval and/or induction of torsade de pointes
(TdP)_l.z.d,?,s

Bernardi et al® found that prolonged of QTc-interval
was significant in patients with liver cirrhosis due to a
variety of causes corrclated with the hyperactivity of
sympatoadrenergic; the prevalence was linearly
compared with the degree of liver dysfunction.?In the 2
- 33 months follow up. Bemardi et al found death in 21
out of 44 (47.7%) paticnts with liver cirrhosis with
prolonged of QTe-interval (mean QTc-interval: 463.9 +
7 msec, p <0.001).% Day CP et al reported that 14 out of
69 (20.3%) patients with alcoholic cirthosis died in the
30-48 months follow-up; 6 out of them (42.90%) dicd
suddenly with the mean QTc-interval > 490 msec
(p < 0.02).'°Survival of patients wijth liver cirrhosis that
had prolonged of QTc-intcrval was also lower than that
of paticnts who had normal QTc-interval ? However, the
mean of survival did not correlatc with the degree of
liver dysfunction.®

Trevisari et al” found prolonged of QTe-interval in
22 out of 32 (68.8%) patienis with liver cirrhosis that
became normal following liver transplantation.''
Improvement of QTc-interval post transplantation was
also found by Mohammed R et al in patients with
endstage liver disease with prolonged of QTe-interval
and autonomic dysfunction."

Even though the mechanism of QTc-interval
prolonged in chronic liver diseasc has not been able to
be cxplaincd, improvement of QTc-interval with
resolution of liver dysfunction has advocated the
explanation that prolonged of QTc-interval is correlated
with liver function and the prevalence 1s linearly
compared with the severity of liver dysfunction.” "It is
also said that etiology of liver disease does not influence
the prevalence of abnormal QT-interval.

Data on the prevalence of QTe-interval prolonged in
patients with liver cirrhosis in our hospital have never

been reported whereas some literature has shown that
mortality of patients with liver cirrhosis with prolonged
of QTc-interval is quite high and the mean of survival is
low.

METHOD

It was a cross-sectional, observational study
conducted from August 2001 to October 2003. The
subjccts were patients with liver cirthosis (clinical,
laboratory and/or liver USG) at the outpatient clinic of
Hepatology, Dr. Cipto Mangunkusumo General National
Hospital that were obtained non-randomly and
consecutively. They underwent ECG; minimally two leads
could be measured to obtain the QT-interval; one of these
1s II, aVL, v, V, lead.”

The exclusion criteria were: absence of co
morbidities: previous history of heart disease,
hypertension, diabetes mellitus, hypotiroidism,
hypomagnesaemia/hypopotassaemia’hypocalcaemia/
hiponatremia, neuroclogical anomalies or congenital
prolonged QT syndrome.”® Alcoholism or drug abuse
influences QT-interval and/or loop diuretics and tiazid
for the last one week.® On the ECG findings, there were
traces of brach block, fibrillated atrium, block AV,
ventricular extrasystole/supraventricle.”

The subjects were then assigned based on the
classification modification Child Pugh and each of them
underwent measurement of QTc-interval. Measurement
of the ECG recorded findings was manually conducted
by the investigator and another evaluator by using
a digital caliper (Mitutoyo Digimatic Caliper) at the
accuracy of up to 0.0 mm. In order to detcrmine the
point more accurately, a foldable magnifier-No.52,936
was used. The mean value of the measurement results
was taken as the outcome of the trial.

All of the outcomes of the QT-interval measurement
and RR (mm) were multiplied by 0.04 second. In order
to detcrmine the magnitude of interval QTc, all of the
outcomes of the multiplication of QT-interval were
corrected against the outcome of the multiplication of
interval-RR by using the formula Bazett®!*'* with the
aid of a canon scientific statistical calculator F-720 in
milliseconds (msec).

All of the mean QTe-interval findings were then
calculated for each trial subject. Prior to the use of the
data for statistical analysis, the mean QTc-interval had
been concluded prolonged or normal.

Data from the questionnaire and the conclusion of
the calculation of each mean QTc-interval were
tabulated into the main table by using a computer
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program. The data were then processed and analyzed
by using SPSS 11.5 for Windows Program. The results
of the analysis were considered significant if the p<0.05.

The descriptive data were presented in texts, tables
and ilustrations for analysis. The outcome of the trial
was then presented as the mean score, standard
deviation and odds ratio (OR). To find out the trend of
correlation between the degrees of lever dysfunction with
the prevalence of prolonged QTc-interval in patients with
liver cirrhosis, univariate, bivariate and multivariate
analysis was performed.

RESULTS

Eighty one subjects at the outpatient clinic of
the Hepatological Division, Department of Internal
Medicine, Faculty of Medicine University of Indonesia/
Dr. Cipto Mangunkusumo General National Hospital
were investigated. The trial subjects were patients with
liver cirrhosis whose data were taken from August 2001
until October 2003,

Etiology of liver cirrhosis most encountered was
patients with positive anti-HCV virus marker (55.6%).
The most frequent liver disorder found was

classification-modification Child-Pugh B (44.4%)
{table 1)

Tabel 1. Characteristic Distribution of Demography and
Clinic (n=81)

Characteristic Number Percentage
Gender
Male 50 61.7
Female 31 383
Age Group ’
< 50 years 18 22.2
50- 59 years 32 395
2 60 years I 383
Etiology of Liver Cirrhotic
Alcohol 8 9.9
HbsAg (+) 38 46.9
Anti-HCV (+) 45 55.6
Child-Pugh Classification
Degree A 30 37.04
Degree B 36 44 .44
Degree C 15 18.52
Portal Hypertension {USG)
Present 47 58.0
Absent 34 420
Ascites
{(++) 4 49
() 35 432
Absent 42 518
Ensephalopathy
Present 13 16.0
Absent 68 B84.0
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Mean distribution of laboratory test variable scores
and confidence interval of all trial subjects is presented
in table 2 as follows:

Table 2. Mean of Laboratory Test Variable Scores and
Standard Deviation (n=81}

95% Ci

Laboratory
TestVariapte  Mean  SD T A
Albumin 33 Q.7 3.1 3.4
Bilirubin 1.8 1.5 15 2.1
Prothrombin 15.5 5.1 14.4 16.6
Sodium 139.5 4.0 138.6 140.4
Potassium 4.1 0.5 4.0 4.2
Calcium 97 0.4 o8 a8
Magneasium 24 0.5 23 25

After calculation was conducted by using the Bazzet
pattern, the means were calculated and conclusions were
taken. The prevalence of prolonged QTc-interval was
obtained to be 55 people (67.9%) whereas the remaining
26 people (32.1%) were within the normal limits (table 3).

Table 3. QTC-Interval in 81 Patient with Liver Cirrhosis

Interval-QTc

Number Percentage
Prolonged 55 67.9
Normat 26 32.1

The mean QTc-interval in this trial was 448.6 msec
cross seciion: 28.9; 95% Cl=442.2 - 454.8) (table 4).

Tabel 4. Mean Value of QTe-Interval dan SD {n=81)

;
Chi!d-PughA 30 431.7 305 4208 4416
Child-PughB 36 453.3 222 44680 48086
Child-PughC 15 471.0 200 4609 4811
Total 81 4486 2897 4422 4548

Distribution of the prevalence of prolonged QTe-
interval was in accordance with: Child-Pugh
maodification (figure 1):

Child-Pugh A: 10 out of 30 people (33.33%)
Child-Pugh B: 30 out of 36 people (83.33%)
Child-Pugh C: 15 (100%) subject had prolonged QTc-
interval.
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Figure 1. Distribution of Prevalence of Prolonged
QTc-interval according to Child-Pugh Classification

Modification {n=81)

With the confidence interval (CI) = 95%, the
prevalence of prolonged QTc-interval in patients with
liver cirrhosts in population IT was 67.9% + 6.4%

To find out the correlation between the free variable
determinant factors with the prevalence of prolonged
QTc-interval, bivariate analysis was conducted with

student t-lest and chi-square test except for the alcohol

variable, Fisher was used. Mann Whitney ranking test

was vsed for the bilirubin variable as shown in tables 5
and 6:

Tabel 5. Comrelation Between The Free Variable
Determinant Factors with The Prevalence of
Prolonged QTc-interval (n=81)

Determinan QTc-Interval 95% Ci
OR
Factor T N L H
Gender
Male 34 17 117 044 3.09 0.810
Female 21 8
Child-Pugh
Classification
Child C 15 0
Chid 8 30 6 60.52 9.09 4028 0.000
Child A 10 20 1000 2.76 38.39 0.000
Alcahol
Yes 6 2 147 028 7.83 1.000
No 49 24
HbsAg
Positive 22 16 042 016 1,09 0.096
Negative 33 10
Anti HCV
Negative 21 15

OR = odds ralio, Cl = confidence interval, p = significant value,
T = prolonged, N = normal, L = lower limit, H = upper limit

Table 6. The Mean Values of Laboratory Variables
According to Interval-QTc

QTc-T QTc-Normal
Variable (n=55) {n=26} P
Mean sD Mean SD
Age 56.3 114 549 93 0570
Albumin 3.1 07 38 05 0000
Bilirubin 2.2 1.6 1.0 06 0.000
Prothrombin i62 57 142 28 0.106
mass
Sodium 138.8 35 1411 44 0.013
Potassium 4.1 0.4 4.3 05 0.055
Calcium 9.7 0.4 97 05 08695
Magnesium 25 0.4 23 06 0101

The analysis results, ANOV A, toward the mean value
of QTc-interval in each classification-modification
Child-Pugh to find out the trend of correlation between
the severity degree of liver dysfunction with the
prevalence of prolonged QTc-interval yielded a
significant correlation (p = 0.000).

To determine which variable that most influenced the
prolonged QTec-interval, multivariate analysis was
performed against free variables with p < 0.05, this
context, Child-Pugh classification modification, albumin,
bilirubin and sodium-level serum. By using forward
stepwise method, the most influential Child-Pugh
classification modification on the prolonged QTc-inter-
val was as follows (table 7):

Table 7. The Results of Analysis of Multivariate
Determinant Factors That Correlated with The
Prevalence of Prolonged Interval-QTc

Variable OrR _ 35%BCl p
L H

Child-Pugh

Classification | 128 357 3547 0.000

DISCUSSION

In this trial, the prevalence of prolonged QTc-
interval in patients with liver cirrhosis was 67.9%.
If compared with the results of the trial conducted by
Trevisani et al'' in ltaly (1997) that obtained the
prevalence of prolonged QTc-interval in liver cirrhotic
patients 68.8% with the mean 449 msec (95% CI =440
- 458), the results of this trial were not much different
67.9% + 6.4% with the mean QTc-interval 448.6 msec
(95% Cl = 4422 — 454.8).

The distribution of etiology in this trial was more or
less similar to that by Puthumana et al,'® Bernardi et al,’
Mohamed R et al'? and Trevisani et al'! in which the

The Indonesisn Journal of Gastroenterology Hepalology and Digestive Endoscopy



il |”'||I-'||nnj|||nli ] IH
i PII [ll

1l nmnmnl

Liesnin . "l'l_‘.r|
||| |||'m| . nlnnmmlllllllil“lll i
(i e

1l“ll”

|'|1|'|ml M

llumH‘I!lH )

L
liifia

B ok
SIS ) -~
Il

A -
[ Ilbll 1Iillillli}llllIlll||ll!l|lii||lllliillilli :

"".,'.,‘"'Iilmj.ll [l
o ; T HI it Illlu
ulf

ol ‘ |||||||| L N
g \ N
i |_-y'rI|H_| W Hl'

il Il

'” "H]l I |||'|HIIIII||HI!IIIIHII|IIIII|I|||1||||I| MO

t Cﬂhqlﬁ il\n:n

. =l
lIIIIIu { o
i IIH”"HIH“ Ir ! I | II’! !I”“F"IIll'Ilii'll Iplllilillllltllll ||I |||I||I1| ||l||||lt||||i|+|||h||||||-|||| :Ir||||.||

| ||l||i|||||l||||III|||||||||||||||I n |||"'
1
[l HII I|III|1I|Ir|I|IIII1|I1||||||| TR
B HAN |

IIHIH‘IJ it Wy i
xs‘:ﬁwn,""w

\ i W\\ o

‘II"lbl‘
. |1|u|1||m
Ll ||u]}1||

FEE T

lllllllll

fi
|:III|II|1\I|
R ﬁﬁ_ \ QT —~

Sole Agent For Fujinon Endoscopy System

PT. MEDISON INDONESIA

WISMA TENDEAN, Mezzanine Floor

JI. Kapt. P. Tendean No.7 Mampang Prapatan

Jakarta Selatan 12790 - INDONESIA P.O. BOX 4015 JKTM 12700
Phone : (62-21) 7919-4411 ext. 107-8 Fax : (62-21) 79194141
e-mail : salesmedison@cbn.net.id




Iman Firmansyah, Irsan Hasan, LA Lesmana, Idrus Alwi, Pudii Rahardio

concentration < 4.8 mg/dL 2?2 In many severe cases of
high hypomagnesaemia (Mg< 1.0 mg/dl), itis frequently
followed with scevere high hypocalcaemia.?
Administration of magnesium can causc shortening of
QT-interval, but the explanation for the corrclation
between hypomagnesaemia with the change of QT-
mterval has not been elucidated yet.®

In this trial, there were seven subjects that had
clectrolyte disturbance, 3 people cach (3.37%) had
hyponatremia and mild hypocalcacmia whereas another
person had mild hypomagnesaemia, but nonc had
prolonged QTc-interval.

Interobserver errors or discrepancy of the
measurcment result of QTe-interval by the investigator
and other mvestigator was 3.95%. The error was more
or less similar if compared with that by Mohamed R ct
al? 3.17% as well as Bemnardi et al’ 4.4%. This could
be aftributed to the method used that was more or less
similar in each trial. The intraobserver error in this trial
was 1.52%.

CONCLUSION

The prevalence of prolonged QTc-interval in patients
with liver cirrhosis in our study was 67.9%. There was a
tendency of comrelation between the scverity degree liver
cirrhosis and the prevalence of prolonged QTc-interval
In patients with liver cirrhosis.
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