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Background: Dilated cardiomyopathy (DCMP) is a myocardial disease characterized by dilated left ventricle or both
ventricles and reduced contractility of the myocardium. In patients suffering from DCMP, the serum level of uric acid may
increase. This research was designed to evaluate the effect of the serum level of uric acid on systolic and diastolic functions
in patients with DCMP.

Methods: This case-control study was performed on 30 patients with DCMP aged between 1 month and 12 years who
were consistent with a control group in terms of age and gender. Patients suffering from congenital and acquired cardiac,
renal, metabolic, endocrine, musculoskeletal, neurologic, vascular, and hematologic diseases were excluded. After physical
examination, chest X-ray, and electrocardiography, systolic and diastolic parameters were measuredvia echocardiography, and
fasting serum uric acid level was measured. The data were analyzed using the t-test and Pearson correlation coefficient.

Results: The average age of the patients in the case and control groups was 7.28 and 7.13 years, respectively. There were 15
boys, and the rest were girls. The serum uric acid level in the case and control groups was 6.22 and 3.31 mg/dl, respectively;,
the difference was statistically significant (P value <0.01). There was a significant correlation between serum uric acid level
and left ventricular isovolumic contraction, interventricular septal diameter, left ventricular septal diameter in diastole, and
[fractional shortening (P value <0.05).

Conclusion: In children with DCMP, the serum level of uric acid increases significantly and this increase is significantly
correlated with some of left heart echocardiographic parameters. This test is of predictive value for disease progression.
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Introduction

Dilatedcardiomyopathy(DCMP)is adiseasecharacterized
by the dilation of the left ventricle or both ventricles and
reduced myocardial contractility.":? Although in many cases
of DCMP no significant cause can be defined and they are
thus termed idiopathic, DCMP can be induced by not only
infectious diseases and especially viral diseases, but also by

endocrine, metabolic, connective tissue, musculoskeletal,
neurologic, hematologic, and coronary diseases as well as by
malnutrition and drugs.!® This disease can be diagnosed by
chest X-ray, electrocardiography (ECG), echocardiography,
and finally myocardial biopsy.

DCMP is manifested by cardiac failure. In patients with
cardiac failure, renal uric acid excretion tends to increase as
a result of a reduction in the glomerular filtration rate; and

“Corresponding Author: Shahrokh Rajaei, Children's Hospital, Emmam Street, Bandar Abbas, Iran. 79158-73665. Tel: +98 761 6662850. Fax: +98

761 3335009. Mobile: +98 9173616596. Email: srajaei@hums.ac.ir.

230




Serum Uric Acid Correlation with Echocardiographic Indices in Children ...

TEHRAN HEART CENTER co—

on the other hand, uric acid production increases secondary
to endothelial damage, metabolic dysfunction, and increased
activity of xanthine oxidase enzyme, which ultimately
triggers a rise in the uric acid level."?

Leyva and co-workers conducted a study in 1998, in which
the circulating level of uric acid and inflammatory markers
were measured in 39 male patients with congestive heart
failure and 16 controls. They concluded that serum uric acid
strongly correlated with circulating inflammatory markers in
patients with congestive heart failure.” Cicoira and co-workers
carried out a study on 150 adults suffering from congestive
heart failure in 2002 and measured echocardiographic
parameters and serum uric acid level. Their results showed
that increased serum levels of uric acid correlated with
diastolic heart dysfunction in patients with congestive heart
failure and that xanthine oxidase inhibitors were theoretically
effective in improving diastolic heart function.®

The present study was designed to determine the correlation
between serum uric acid level and echocardiographic
parameters in patients with DCMP.

Methods

This case-control study, conducted over an 18-month period
from March 2005, recruited 30 patients with confirmed DCMP
admitted to the pediatric ward of our children's hospital. For
each case, an age- and gender-matched healthy child with non-
organic cardiac murmur was selected as a control. Children
with congenital heart diseases and metabolic disorders as
well those with endocrine, musculoskeletal, coronary artery,
and hematologic diseases causing cardiomyopathy were
excluded from the study. M-mode, two dimensional, and
Doppler echocardiography were used to measure parameters
such as isovolumic relaxation time (IRT), isovolumic
contraction time (ICT), deceleration time (DT), peak E
velocity (E), peak A velocity (A), E/A velocity ratio (E/A) ,
pre-ejection period (PEP), ejection time (ET), pre-ejection
period/ejection time (PEP/ET), myocardial performance
index (MPI), shortening fraction (SF), left ventricular end-
diastolic dimension (LVEDD), left ventricular end-systolic
dimension (LVESSD), interventricular septal dimension in
diastole (IVSD), interventricular septal dimension in systole
(IVSS), left ventricular posterior wall dimension in diastole
(LVPWD), and left ventricular posterior wall dimension in
systole (LVPWS).

For each child, a questionnaire containing demographic
characteristics and other parameters was completed. The
data were analyzed using SPSS-14 software. For statistical
analysis, descriptive statistics, t-test, and Pearson correlation
coefficient were employed and a P value <0.05 was
considered significant.

Results

The results showed no significant difference between the
average age of the case and control groups (7.28+2.06 and
7.13£1.97 years, respectively). The serum levels of uric acid
in the cases and controls are shown in Table 1. Uric acid
level was significantly higher in the case group than that in
the control group (P value <0.0001).

Table 1. Serum level of uric acid (mg/dl) in case and control groups

Mean SD Min Max P value
22 1. 4, 1
Case 6 53 5 0 <0.0001
Control 3.31 0.92 2

Table 2 depicts the right ventricle echocardiographic
parameters in the case and control groups. The mean ICT,
E, A, and E/A of the right ventricle in the case and control
groups was not statistically different.

Table 2. Right-heart echocardiographic parameters in case and control
groups

Parameter Mean+SD P value Parameter Mean+SD P value
IRT (ms) E/A

Control  96.20+11.58 Control 1.3940.30

Patient  119.93+23.92 0.0001 Patient 1.43+0.49 NS
ICT (ms) PEP (ms)

Cor}trol 30.26+21.28 NS Cor}trol 76.03£7.97 0.0001

Patient  39.80+24.97 Patient  97.66+15.84
DT (ms) ET (ms)

Control  119.70+18.48 Control  264.00+23.79

Patient  67.00£17.72 0.0001 Patient  227.20+32.83 0-0001
E (cm/s) PEP/ET

Control  57.70+14.1 NS Control  0.28+0.02 ]

Patient  62.66+19.35 Patient 0.43+0.08 0.000
A (cm/s) MPI

Control  42.11£991 NS Control ~ 0.31+0.04 I

Patient  4621+1401 Patient  0.69:021 0000

IRT, Isovolumic relaxation time; ICT, Isovolumic contraction time; NS, Not
significant; DT, Decelerationtime; E, Peak E velocity; A, Peak Avelocity; PEP,
Pre-ejection period; ET, Ejection time; MPI, Myocardial performance index

Table 3 illustrates the left ventricle echocardiographic
parameters in the case and control groups. The mean A, E/A,
PEP/ET, IVSD, LVPWD, and IVSS of the left ventricle in
the case and control groups was not statistically different.

Table 4 shows the correlation between the right-sided and
left-sided echocardiographic parameters of the cases with
their serum levels of uric acid. While there was no significant
correlation between the right-sided echocardiographic
parameters and the serum level of uric acid, left-sided SF,
LVPWD, IVSD, and ICT parameters were significantly
correlated with the serum level of uric acid.
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Table 3. Left-heart echocardiographic parameters in case and control groups

Parameter MeantSD P value Parameter Mean+SD P value Parameter Mean+SD P value
IRT (ms) PEP (ms) TVSS (mm)

e 13sti0n 000! Paent  ooise1sas 0000 Paiem. Sesiny 0419
ICT (ms) ET (ms) LVPWS (mm)

oS gy M g G e
DT (ms) PEP/ET EF (%)

o s g G OGS G omse
E (cm/s) MPI SF (%)

Pae samasio 0002 Paem  Ogoi00 00! Paen 2613755 !
A (cm/s) IVSD (mm) LVESD (mm)

Paion. S1ame1596 01329 b G0y 0T P 5shi00s OO
E/A LVPWD (mm) LVEDD (mm)

ol o gy s o sewe g

IRT, Isovolumic relaxation time; ICT, Isovolumic contraction time; DT, Deceleration time; E, Peak E velocity; A, Peak A velocity; PEP, Pre-ejection period;
ET, Ejection time; MPI, Myocardial performance index; I[VSD, Interventricular septal dimension in diastole; LVPWD, Left ventricular posterior wall dimen-
sion in diastole; IVSS, Interventricular septal dimension in systole; LVPWS, Left ventricular posterior wall dimension in systole; EF, Ejection fraction; SF,
Shortening fraction; LVESD, Left ventricular end-systolic dimension; LVEDD, Left ventricular end-diastolic dimension

Table 4. Correlation between right-heart (RH) and left-heart (LH)
echocardiographic parameters and uric acid levels in patients with dilated
cardiomyopathy

Parameters (N=30) RH P value LH P value
IRT (ms) 0.09 NS 0.05 NS
ICT (ms) 0.21 NS 0.40 0.02
DT (ms) 0.10 NS 0.27 NS
E (cm/s) 0.11 NS 0.12 NS
A (cm/s) 0.14 NS 0.17 NS
E/A 091 NS 0.07 NS
PEP (ms) 0.35 NS 0.01 NS
ET (ms) 0.32 NS 0.11 NS
PEP/ET 0.05 NS 0.09 NS
MPI 0.05 NS 0.15 NS
IVSD (mm) - - 0.46 0.01
LVPWD (mm) - - 0.44 0.01
IVSS (mm) - - 0.34 NS
LVPWS (mm) - - 0.29 NS
EF (%) - - 0.30 NS
SF (%) - - 0.40 0.02
LVESD (mm) - - 0.31 NS
LVEDD (mm) - - 0.23 NS

IRT, Isovolumic relaxation time; ICT, Isovolumic contraction time; DT,
Deceleration time; E, Peak E velocity; A, Peak A velocity; PEP, Pre-ejection
period; ET, Ejection time; MPI, Myocardial performance index; IVSD,
Interventricular septal dimension in diastole; LVPWD, Left ventricular
posterior wall dimension in diastole; IVSS, Interventricular septal dimension
in systole; LVPWS, Left ventricular posterior wall dimension in systole; EF,
Ejection fraction; SF, Shortening fraction; LVESD, Left ventricular end-
systolic dimension; LVEDD, Left ventricular end-diastolic dimension.
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Discussion

In our study, the serum level of uric acid showed a
significantrise in the case group (P value=0.0001). Leyva and
co-workers reported a 56.8% increase in uric acid in patients
with chronic disease (P value<0.0001 ), which chimes in
with our results.” The MPI of the right and left hearts of the
case group was significantly different from that in the control
group (P value<0.0001). The MPI of the left ventricle was
statistically different between the case and control groups
(P value<0.0001), as was the case in the Vaccari and Bossi
study.'® "' Motaghi and co-workers had similar results in a
study conducted in the Iranian city of Mashad.'

In the present study, the end-systolic dimension of the
left ventricle increased significantly in the case group (P
value<0.0001), and the difference between the end-diastolic
volumes of the left ventricles was statistically significant
in the case group when compared to those in the control
group (P value<0.0001). The thickness of the posterior wall
of the left ventricle differed significantly during systole
between the case and control groups (P value=0.0190).
The Kucuk study had the same findings on end-systolic
and end-diastolic left ventricular thickness in the case and
control groups.” In this study, right and left ventricular
IRT differed significantly between the two groups (P
value=0.0001), which is concordant with the results of the
Noori and co-workers study, which reported that right and
left ventricular IRT in the case group was higher than that
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in the control group." Although left ventricular ICT in our
case group increased significantly when compared to that in
the control group (P value=0.0091), there was no correlation
between right ventricular ICT in the patients and controls
(P value=0.1170); this particular finding was different from
the Noori and co-workers study.'* This dissimilarity could
be due to the difference with respect to the mean age of the
patients and also due to the fact that the Noori and co-workers
study was performed on patients with thalassemia, in which
both sides of the heart are involved (the right side normally
precedes the left side). It is deserving of note that in patients
with DCMP, this condition is reverse.

In our study, the serum level of uric acid in patients with
DCMP was significantly correlated with the isovolumic
contraction time of left heart, interventricular septum in
diastole, left ventricular posterior septal wall thickness in
diastole, and fractional shortening; no significant correlation
was found with the other echocardiographic parameters.
In another study by Cicoira and co-workers, it was shown
that the serum level of uric acid had no correlation with
end-systolic left ventricular volume and end-diastolic left
ventricular volume, stroke volume, and ejection fraction. It
should be stressed that the parameters included in our study
were not assessed in the foregoing study.®

There is currently a paucity of data in the existing literature
onserumuric acid level in children with DCMP; consequently,
the inclusion of these parameters in the diagnosis, assessment,
and prediction of the course of cardiomyopathy requires
further investigation.

Conclusion

Most of the indices studied in the DCMP group were
impaired when compared with those in the control group,
with the difference being statistically significant. In addition,
our results demonstrated that although the left side of the heart
is mainly involved in DCMP, the involvement of the right
side should not be overlooked. The serum level of uric acid
was significantly correlated with some echocardiographic
indices such as left ventricular isovolumic contraction time,
interventricular septum thickness in diastole, left ventricular
posterior wall septum size in diastole, and shortening fraction.
It can, therefore, be presumed that serum uric acid levels can
be used for the diagnosis, assessment, and prediction of the
outcome of DCMP or even maybe other cardiac diseases.
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