QT Interval Analysis in Patients
with Chronic Liver Disease
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The prevalance of QT prolongation in chronic viral liver disease is high and the risk of complications is
increased. We wanted to study the QT interval prolongation at the patients diagnosed with chronic hepatic
disease and also to evaluate some of clinical and biochemical variables. We studied a cohort with 126
patients diagnosed with chronic viral hepatic diseases hospitalised to Cardiology Department, to the County
Hospital of Craiova, between Octomber 2016 and January 2018. We aimed to determine the occurrence of
QT interval prolongation in a large series of patients with chronic hepatic disease of viral etiology. We
wanted to evaluated the QT prolongation to clinical and biochemical variables. The QT interval was measured
by a standard 12-lead ECG for each patient, with prolongation defined as 460 ms. Multiple clinical and
biochemical variables were evaluated including sex, age, areas (rural/urban) the frequency of arrhythmic
events (PACs, PVCs, Atrial fibrillation, Bradycardia, Tachycardia), NT proBNR Hb, uric acid, creatinine, alanine
aminotransferase (ALT), aspartate aminotransferase (AST) , cholesterol, triglyceride, etc. The group of
patients was composed by 43 woman and 83 men. From 43 women, representing 65.06% (461.56 +£42.03)
and from 83 men, means 66.67% (461.14 + 45.10) presented interval QT prolongation. Studing the
distribution of hepatic etiologies we can see that 34 patients had hepatitis B, 35 patients hepatitis C, 5
patients B and C dual virus infection and 52 patients with chronic liver disease of etiology other than viral. We
registered close results about QT interval prolongation on group, sex and origine group of patients. The value
of QT interval to our patients was higher compared to other values recorder in other studies, at the patients
with chronic hepatic disease, despide the fact we chose a higher value of QT prolongation. The highest
value of QT interval was in the group of age between 60 and 69, even if in other studies we notice a
prolonged QT interval at patients over 70 years old. The biological and biochemical profile of chronic hepatic
disease of the subjects included in our study showed no statistical difference between male and female
patients.We found a higher incidence of arrhythmic events, at patients with chronic hepatic disease of viral
etiology, especially to premature atrial contraction and atrial fibrillation.We found a couple of correlation
between QT interval prolongation and the evolution of chronic hepatic disease of viral etiology. It is very
important to develop a strong and complex strategies to prevent and to treat the arrhythmic event presented
at the patients diagnosticated with hepatic disease, because of the higher risk of developing life-threatening
arrhythmias, includen sudden cardiac death.
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Cardiovascular manifestation are related to chronic liver
disease unconcerned to hepatic etiology. Three
cardiovascularabnormalities remain significant in practice:
prolongation of the QT interval, chronotropic incompetence
and electromechanical disincronism. The QT interval
defined as the time between the onset of the QRS complex
and the end of the T wave may be elongated in certain
situations for different factors.One of those in which QT
interval is prolonged is also the chronic hepatic disease of
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viral etiology, a disease with increasing impact in our
country and which is the subject of this study. Elongation
of the QT interval is the result of abnormal myocardial
repolarization and may be associated with an increased
risk of heart rhythm disorders and sudden death [1].

The prolongation of QT interval is related with an higher
cardiovascular risk profile.This is correlate with a strong
predictor for a coronary heart disease and cardiovascular
morbidity and mortality.'There are many studies that
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indicate that elongation of the QT interval should be
considered an independent risk factor for sudden cardiac
death because of the higher association with the life-
threatening arrhythmias [2,3 ].

In patients with chronic hepatic disease,QTc interval
prolongation is correlated with a high predisposition to
develop abnormal heart rhythm abnormalities. For
investigating these electrophysiological abnormalities a 12-
leadelectrocardiogram recording, a simple and
advantageous method, can determine the QT interval and
the presence of any arrhythmic disorders.

Our study aims to evaluate the QT interval prolongation
for the patients with chronic hepatic disease of viral
etiology and its association to clinical and biochemical
variables and mortality.

Experimental part
Materials and methods

In our study, we included 126 patients admitted to the
County Hospital of Craiova, Cardiology Department,
between Octomber 2016 and January 2018. The main
criteria in our study was the certain diagnosis of hepatic
disease, which was based on the clinical examination,
laboratory findings including ultrasonography and
Fibroscan. We considered only patients with viral etiology,
with B and C virus, due to the important prevalence of those
patients in our country. The exclusion criteria were: patients
with congenital long QT syndrome and patients on
treatment with drugs which predispose to influence QT
interval.

For determination the QT interval we used a 12 lead
ECG so as to the QT interval based on Bazett’s formula
(QTc) was obtain by a computerized ECG machine. With
the help of Bazett’s formula the QT interval is measured
from the start of the Q wave to the termination of the T

wave and then divided by the square root of the R-R interval
[4]. For diagnosing QT prolongation to our patients the
reference QTc value was 460 ms.

Results and discussions

We analyzed 126 patients with chronic liver disease,
female/men = 43/83. From 43 women - 65.06% (461.56
+42.03 ), and 83 men - 66.67% (461.14 + 45.10) had a
prolonged QT interval (table 1). The profile of chronic
hepatic disease patients included in our study showed no
statistical difference between female and male patients.

From our cohort 53 subjects were coming from rural
and 73 subjects from urban areas. From 53 patients from
rural areas - 66.04%(460.94 £ 42.05) and from the total of
patients coming from urban environment- 67.12% (461.53
=+ 45.50) presented QT interval prolongation (table 1).

We clasified our sample of patients in 3 groups of age.
We had 29 patients under 60 years old, 52 patients with
age between 60 and 69 years old and 45 patients with age
above 70 years. From these category we registered QT
interval prolongation in 68.97% of patients under 60(466.83
+ 45.29) years-old, 73.33%(452.98 + 34.33) from 60-69
years-old age group and 59.62%(467.31 £ 51.64)older than
70 years-old (table 1). The analysis of the QT interval for
our patients revealed that the subgroup with patients with
age above 70 years had only 59.62 % of them QT interval
prolonged, despide the other subgroups which have 10%
more than the others categories.

We observed that from 126 patients with chronic hepatic
disease, 84 had prolongation of the QT interval. We had 10
patients with premature atrial contraction, 11 patients with
premature ventricular contractions and 52 patients with
atrial fibrillation from a amount of 82 patient with QT
interval prolonged (table 2).

In order to assess the arrhythmic risk of patients with
chronic hepatic disease with viral etiology we focused on

Grup QT INTERVAL £ D.S. | QT INTERVAL PROLONGED

Total (126) 461.29 + 43.91 69.77%

WOMEN (43) 461.56 + 42.03 65.06%

MEN (83) a6l.1424510 o.o7% ANALYSIS OF THE QT ﬁtE)lReviL ACCORDING TO SEX,
RURAL (53) 460.94 + 42.05 66.04% REGIONS AND AGE

URBAN (73) 461.53 + 45.50 67.12%

<560 YEARS (29) | 466.83 £ 45.29 68.97%

60-59 YEARS (52) | 452.98 £ 34.33 73.33%

>70 YEARS (45) | 467.31+51.64 59.62%

B9 T%

70.00%
59.00% 1
68.00% 1 ) Fig. 1. QT prolongation rural/urban
67.00% 1 ® QT prolongation
66.00%
65.00% |
64.00% 1 : .
Total (126) RURAL(53) URBAMN(73)
Table 2
QT INTERVAL PARAMETERS AND ARRHYTHMIC EVENTS
Total PACs PVC ATRIAL FIBRILLATION

QOTc INTERVAL PROLONGED B4 10 (11.90%) | 11 (13.10%) 52 (61.90%)

NO OTc INTERVAL PROLONGATION 42 4(9.52%) 11 (26.19%) 22(52.38%)

Total 126 | 14 (11.11%) | 22 (17.46%) 74 [58.73%)

PACs= premature atrial contractions
PV C=premature ventricular contraction
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ANALYSIS OF THE QT INTERVAL ACCORDING TO ETIOLOGY AND ARRHYTHMIC DISORDERS

Table 3

MR. ATRIAL BRADYCARDI TACHTCARL
CATEGORY SUIRIFCTS PACE PVCs FIRRII I ATION a i1
WITHOUT VIRAL 11.54
ETIOLOGY 52 5.77% % 63.46% 11.54% 11,545
20.55 28.41
HEFATITIZ B 34 % ] 50.00% 11.75% 8.82%
aelonn
HEPATITIS B PLUS C 5 C.00% % 100.00% 20.00% 0.00%
11.43
HEPATITIS C 35 % | B57% 54.29% 5.71% 11.435%
11.11 17.46
TOTAL 126 % % 53.73% 10.32% 10.325%
60
so 7 )
a0 7 )
30 = Ethiology Fig. 2. Ethiology
20 17
0 ¥ _ - — - Table 4
nonviral - hepatiic  hepatitic  hepatitic CORRELATIONS BETWEEN THE QT INTERVAL AND THE
ethiology  virusB  wirusB+C  wvirusC BIOLOGICAL AND BIOCHEMICAL PARAMETERS
aT NT Alanine Aspartate
INTERV | PROE Uric | CREAT! N | aminotransferase | aminotransferase( | Chole
AL NP | HE | acid | NiNA | K+ | A (ALT) AST) sterol
INTERV
aLar
NT
PROBM
p 0.08
HB -0.17 | -0.16
URIC 0.
ACID 012 | 005] 19
CREATI 0.
NINE 007 | -022| 24| 027
0.
K+ 006| -024| 07| 040| o032
0. - 0.
NA 018 | o018| 28| 010| 013 14
GPT/AL 0. 0. | o
T 008 | -017| 12| o1s| o011 19|11
GOT/AS 0. - 0. | o
T -0.11 006 | 09 011 0.00 11 ( 10 0.52
CHOLES Q. - Q. 0.
TEROL 020 | -007| 29| 011| 022 16/ 11 0.00 -0.13
TRIGLYC 0. - o | o
ERIDE -0.30 -0.12 | 34 0.07 008 | 03| 16 0.06 -0.01 0.58

the presence of isolated premature contractions, isolated
premature ventricular contractions, atrial fibrillation,
bradycardia and tachycardia, arrhythmic events which can
lead to sudden cardiac death.The frequency of etiologies
of chronic liver disease was 34 patients with hepatitis B,
35 patients with hepatitis C, 5 patients with dual chronic B
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and C virus infection and 52 patients with chronic liver
disease of etiology other than viral.

Pearson correlation coefficient over 0.200 shows a direct
correlation between variables, and the lowest of -200
shows the inverse correlation between the variables
analyzed (p<0.5).
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Table 5

Interval QT

ASSOCIATIONS OF QT INTERVAL WITH CHADS-VASC SCORE § 00
CHADS-VASC CHADS-VASC 2 2 500 470.00
QT interval 1 point points 4 l
Nr 5 18 5 w0 Fig. 3
Media 470.00 491.25 § 300 | _ Correllation s_etweeg QTS
H interval according to CHADS-
E'nte:;td_ 34.84 36.70 g 200 | VASC Score
[
Student 0.000 -N§ ED 100 1
§ o . .
& CHADS-VASC1 CHADS-VASC2
Table 6
test Student = 0.268 - NS
THE CORRELATION BETWEEN THE VALUE OF QT INTERVAL pRestStuden
ACCORDING TO ETIOLOGY £ s00
o
WValue of the Standard B 500 16948 g 20500 .
Category Nr. QT interval deviation 1024% = _—"
Without Viral Etiology 52 469.48 48.44 ‘,E 300
B 34 460.44 41.99 & 200
B+C 5 505.00 18.79 §’°§
= T T T 1
c 35 443.69 33.35 g WITHOUT HEPATITIS HEPATITIS HEPATITIS C
s VIRAL B B+C
We wanted to analize the correlation between QT 2 ETIOLOGY

interval and a couple of biochemical parameters like
hemoglobine, creatinine, triglycerides, alanine amino-
transferase, aspartate aminotransferase etc. After using a
developed statistic analyze we can say that the values of
correlation factor Pearson show us a direct correlation
between tryglicerides and cholesterol(p=0.58) or between
Na*values and hemoglobine(p=0.27) . We found a inverse
correltation between QT interval and the values of
cholesterol( p=- 0.29) or tryglicerides.(p= -0.20) ( table
4

From our lot of subjects we had 5 patients with a CHADS-
VASC score of 1 point, and 16 patients with a score of 2
points. We noticed that at a bigger score, the QT interval
prolongation is higher than for the others.

According to etiology of our subjects we had 34 patients
with B virus, 5 patients with both B and C virus and 35
patients with C virus. We observed that having both of the
viruses (B and C) interval QT is much more elongated,
which can develop a higher risk of arrhythmias and to
sudden cardiac death.

It is wellknow that QT interval represents a very
important factor for cardiovascular diagnostic, evolution
and prognostic.

Scientific studies from international literature consider
that prolongation of QT is responsable for many diseases
falling to sudden death [5].

Electrophysiological abnormalities are well documented
in patients with chronic hepatic disease [6].

The percentage of the patients from our study was higher
than other values recorder by other researchers [6] with
an standard ECG although we have chosen a higher value
(460ms vs.440ms) as a reference for QT interval
prolongation [7, 8].

While some studies demonstrate that QTc interval
increased with the age [9], we have register the highest
value in our second subgroup, between 60 and 69 years
(table 1).

A number of studies have revealed the correlation
between QT prolongation and severity of arrhythmic risk
in patient with chronic hepatic disease [1-15]. Table 2
revealed us that the frequency of arrhythmic events (
premature atrial contraction and atrial fibrillation) is much
higher in patients with QT prolongation than in patients
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p ANOVA= 0.005
Fig. 4. Analysis of variance of the correlation between the value of
QT interval according to etiology

without QT prolongation. However, in our study the
frequency of premature ventricular contraction is the same,
at the both categories.

Arrhythmic events occur frequent at patients with
chronic hepatic disease [16, 17] and we found atrial
fibrillation 100 % present at our patients diagnosed with
dual infection (B and C viruses)(table 3.).

It has been reported that QT prolongation can lead to
torsades de pointes, a life-threateningabnormal heart
rhythm [18].We explored the correlation found between
the length of QT interval and the biological and the
biochemical parameters, which can lead to possible
prolongation of QT interval (table 4).

Also we noticed that in our studied group patients with
ascore CHADS-VASC higher had alonger QT interval (table
5, fig. 3), than the patients with a lower score and the value
of QT interval is higher when the patients have dual
infection (table 6, fig. 4), similar as noticed by other
researcher [19, 20].

Conclusions

The cardiovascular symptoms represent a very
important factor for the evolution and for the prognosis of
chronic liver disease.

The existence of QT prolongation at the patients with
hepatic chronic disease worse the pharmacological
answer and increase the risk of complication including
sudden death.

There is very important to have a complex and
permanently cardiovascular evaluation of patients
diagnosed with liver disease, in order to prevent or to threat
both comorbidities.

References

1.DEKKER JM, CROW RS,HANNAN PJ, SCHOUTEN EG, FOLSOMAR.
Heart Rate-Corrected QT Interval Prolongationpredicts risk of
Coronary Heart Disease in Black and WhiteMiddle-Aged Men and
Women - The ARIC Study. J Am CollCardiol 2004; 43: 565-571.

1137



2.STRAUS SM, KORS JA, DE BRUIN ML, VAN DER HOOFT CS, HOFMAN
A. Prolonged QTc interval and risk of suddencardiac death in a
population of older adults. J Am CollCardiol 2006; 47: 362-367.
3.MOSKOVITZ JB, HAYES BD, MARTINEZ JP, MATTU A, BRADY
WJ.Electrocardiographic implications of the prolonged QT interval.
Am J Emerg Med 2013; 31: 866-871.

4.BAZETT HC. An analysis of the time relations of electrocardio-
grams.Heart1920; 7: 353-367 [DOI: 10.1111/j.1542-474X.1997.th00325.X]
5.MAURO BERNARDI, SALVATORE CALANDRA, ALESSANDRA
COLANTONI, FRANCO TREVISANI, MARIA L. RAIMONDO, GIUSEPPE
SICA, FILIPPO SCHEPIS, MARINA MANDINI, PATRIZIA SIMONI,
4AMANUELA CONTIN, GIOVANNI RAIMONDO: Q-T Interval Prolongation
in Cirrhosis: Prevalence, Relationship With Severity, and Etiology of
the Disease and Possible Pathogenetic Factors, HEPATOLOGY
1998;27:28-34.

6. WONG F. Cirrhotic cardiomyopathy. Hepatolint 2009; 3:294-304.

7. HANSEN S, M@LLER S, BENDTSEN F, JENSEN G, HENRIKSEN JH.
Diurnal variation and dispersion in QT interval in cirrhosis: relation
to haemodynamic changes. J Hepatol 2007; 47:373-380.

8. MERLI M, CALICCHIA A, RUFFA A, PELLICORI P, RIGGIO O. Cardiac
dysfunction in cirrhosis is not associated with the severity of liver
disease. Eur J Intern Med 2013; 24:172-176.

9. GENOVESI S, PRATA PIZZALA DM, POZZI M, RATTI L, MILANESE M,
PIERUZZI F, VINCENTI A, STELLA A, MANCIA G, STRAMBA- BADIALE
M. QT interval prolongation and decreased heart rate variability in
cirrhotic patients: relevance of hepatic venous pressure gradient
and serum calcium. ClinSci 2009;116: 851-859

10. BERNARDI M, CALANDRA S, COLANTONI A, TREVISANI F,
RAIMONDO ML, SICA G, SCHEPIS F, MANDINI M, SIMONI P, CONTIN M,
RAIMONDO G. Q-T interval prolongation in cirrhosis: prevalence,
relationship with severity, and etiology of the disease and possible
pathogenetic factors. Hepatology1998; 27: 28-34 [PMID: 9425913 DOI:
10.1002/hep.510270106]

11. KOSAR F, ATES F, SAHIN I, KARINCAOGLU M, YILDIRIM B. QT
intervalanalysis in patients with chronic liver disease: a prospective

1138 http://www.revistadechimie.ro

study.Angiology2007; 58: 218-224 [PMID: 17495272 DOI: 10.1177/
0003319707300368]

12. MIMIDIS KP, PAPADOPOULOS V, THOMOPOULOS K, TZIAKAS D,
RITIS K, DALLA V, KOTSIOU K, NIKOLOPOULOU V, HATSERAS D,
KARTALIS G.Prolongation of the QTc interval in patients with cirrhosis.
Ann Gastroenterol2003; 16: 155-158

13.AURSULESEI, V., ANISIE, E., ALECSA, A.M., LEON CONSTANTIN,
M.M., AL NAMAT, R., Rev.Chim.(Bucharest), 68, no. 3, 2017, p.542.
14 AL NAMAT, R., AURSULESEI, V., FELEA,M.G., COSTACHE, L.I., PETRIS,
A., MITU, O., AL NAMAT, N., AL NAMAT, D., GHICIUC, C., LUPUSORU,
C.E., TINICA, G., MITU,F,, Rev. Chim. (Bucharest), 68, no. 7, 2017,
p.1488.

15.MESINA, C., STOEAN,L.C., STOEAN,R., SANDITA, VA., GRUIA,C.L.,
FOARFA M.C., ROTARU,L.T., CIOBANU,A.E., MESINA,M., CALBOREAN,
V., Rev. Chim. (Bucharest), 69, no. 2, 2018, p.422

16. SURAWICZ B. The QT interval and cardiac arrhythmias.Annu Rev
Med 1987; 38: 81-90 [PMID: 3555312 DOI: 10.1146/annurev.me.
38.020187.000501]

17. ZAREBA W, MOSS AJ, LE CESSIE S, LOCATI EH, ROBINSON JL,
HALL WJ, ANDREWS ML. Risk of cardiac events in family members of
patients with long QT syndrome. J Am CollCardiol 1995;26:1685-1691.
18. LEHMANN MH, HARDY S, ARCHIBALD D, QUART B, MACNEIL D.
Sex differencein risk of torsade de pointes with DL-sotalol. Circulation
1996;94:2535-2541.

19. MOZOS |, COSTEA C, SERBAN C, SUSAN L. Factors associated with
a prolonged QT interval in liver cirrhosis patients. J Electrocardiol
2011; 44:105-108.

20.CALBOREAN,V. ,GHEORMAN, V., AL NAMAT, R.,CAZACU, I. M.,
VARJU,P,, GEDE,N., STREBA, C.T., VERE, C.C.,GHEONEA, D.I.,
GHEORMAN, V., LUNGULESCU, C., V.LUNGULESCU, C.V,, Rev Chim.
(Bucharest),68, no. 12, 2017, p.3011

Manuscript received: 30.11.2017

REV.CHIM.(Bucharest)¢ 69¢ No. 5 ¢ 2018



