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Abstract

Background: High serum uric acid level is common in hypertension and it may be correlated
with left ventricular hypertrophy. The frequency of hyperuricemia is not previously well
investigated in Erbil city. Objectives: The objective of this study was to investigate the
frequency of hyperuricemia and the association between serum uric acid levels and left
ventricular hypertrophy in a group of hypertensive patients in Erbil-Irag. Patients and methods:
A cross-sectional study was conducted in Rizgary teaching hospital between September 2015
and September 2016. A total of 150 consecutive adult patients presenting with primary
hypertension were included. Based on the results of the echocardiography, the patients were
classified into two groups; Group | (patients with left ventricular hypertrophy) and Group 1l
(patients with non- left ventricular hypertrophy). The effects of high serum uric acid level on left
ventricular mass and geometry were evaluated in both groups. Results: High serum uric acid
level was present in 38 patients (25.3%). Based on the results of echocardiographic examination,
left ventricular hypertrophy was present in 78 patients (52%), 25 of them (32 %) had
hyperuricemia. The mean of serum uric acid level, means of age, systolic blood pressure,
diastolic blood pressure and lipid profile significantly higher in group | patients compared to
those in group Il patients. Regarding echocardiographic parameters, There were significantly
higher in hyperuricemic patients compared to patients without hyperuricemia the means of
interventricular septal thickness, left atrium and left ventricular mass. Conclusions: In this study,
high serum uric acid level was common in hypertensive patients and it was positively associated
with left ventricular hypertrophy and dyslipidemia.
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Introduction
Hypertension is a global health problem (1).

It is estimated that over 30% of all adults
across the world have hypertension (2). The
incidence of hypertension is growing among
women and adolescents as well as the older
adults. According to the 2006 Iragi national
survey for chronic disease risk factors, 40 %
of the Iragi adult populations have elevated
blood pressure (3). The development of left
ventricular hypertrophy (LVH) is highly
correlated with systolic hypertension and is
considered as a marker of target cardiac
damage in hypertension (4) .Uric acid (UA)
is produced as a terminal stage of purine
metabolism (5). Hyperuricemia is a
condition that results from increased
production of uric acid, decreased excretion
or a combination of both. Elevated serum
uric acid levels are commonly seen in
association  with  glucose intolerance,
hypertension, dyslipidemia and other
cardiovascular diseases (CVDs) (6). An
elevated blood level of UA was reportedly
associated with left ventricular hypertrophy
(LVH) in hypertensive patients (7). Some
studies suggested that lower serum uric acid
level in hypertensive patients with LVH is
associated with better prognosis (8).
Understanding this issue of association with
cardiovascular  disease  risk  factors,
hyperuricemia deserves special attention
regarding the progressive prevalence of
cardiovascular disease throughout the world.
The aim of the present study is to investigate
the association of UA with LVH and other
variables in patients with  essential
hypertension in Erbil city.
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Patients and Methods

This cross-sectional study was conducted in
Rizgary  teaching  hospital  between
September 2015 and September 2016. A
total of 150 consecutive patients presenting
with primary hypertension, aged >18 years
were enrolled in the study. The exclusion
criteria were patients with secondary
hypertension diabetic nephropathy,
polycystic kidney disease, renovascular
hypertension, cushing syndrome, chronic
renal failure, malabsorption and patients on
medications that interfere with UA levels
like diuretics or xanthines. All patients were
assessed by a detailed history, physical
examination, and echocardiographic study to
document presence of hypertension and/or
left ventricular hypertrophy. Fasting venous
blood samples were drawn to measure blood
sugar , blood urea (BU), serum creatinine
(SC), total cholesterol (TC), triglyceride
(TG), and serum uric acid for each patient
according to standard methods. Uric acid
was analyzed by the uricase-peroxidase
method. Normal serum UA level in our
laboratory was 1.5-7 mg/dl for both genders.
BMI (Body Mass Index, weight kg/height?
™) was calculated according to a standard
definition (12). Based on recommendations
of the Eighth Report of the Joint National
Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood
Pressure (JNC 8) (13), hypertension is
defined as systolic blood pressure (SBP)
>140 mmHg and diastolic blood pressure
(DBP) > 90 mmHg for adults aged 18 years
and less than 60 years, and systolic blood
pressure > 150 or diastolic > 90 in general
population > 60 years. Blood pressure

measurements were taken with a mercury
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sphygmomanometer. Measurements were
made to the nearest 2mmHg, in the sitting
position with the arm supported, and
repeated after 5 minutes' rest if the first
recording is high. Two measurements at
each visit were taken. Transthoracic
echocardiographic examination was
performed by an expert cardiologist in the
left lateral position. Standard M-mode, 2-
Dimensional and Doppler Echocardiograph
were performed using (GE brand, Vivid E9,
model 2012) echocardiography machine. All
diameters were measured according to
established standards of the American
Society of Echocardiography (14) .Based on
the results of the echocardiographic
examination, the study sample was classified
into two groups; Group | (patients with
LVH) and Group Il (patients with non-
LVH). Hemodynamic, biochemical and
echocardiographic parameters were
measured in both groups. The data were
collected by interviewing the patients using
a questionnaire designed by the researchers.
The questionnaire included information
about socio-demographic data, hypertension
and some risk factors (like hyperlipidemia,
IHD, and obesity).

Ethical considerations
The study protocol was approved by the

ethics committee of the College of Medicine
of Hawler Medical University. This study
was conducted by using an informed verbal
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consent from the patients prior to
participation in the study. The purpose of the
study was carefully explained to each
patient.

Statistical analysis
Data were analyzed using the statistical

package for social sciences (SPSS, version
19). Student’s t test for two independent
samples was used to compare means.
Correlation coefficient (r) was obtained to
demonstrate  the correlations  between
variables. A ‘P’ value of < 0.05 was
considered as statistically significant.

Results
A total of 150 hypertensive patients were

enrolled in this study, 80 of them (53.3%)
were females. High UA level was presented
in 38 patients. The frequency of
hyperuricemia in this study was 25.3 %.
Based on the results of echocardiographic
examination, LVH was present in 78
patients (52%), 25 of them (32 %) had
hyperuricemia. Many significant differences
were found between LVH and non-LVH
groups concerning basic characteristics and
biochemical measures. The means of age,
SBP, DBP, BU, SC, TC and serum UA
levels were significantly higher in LVH
patients than those in non-LVH patients (P=
0.007,0.001, 0.024, <0.001, 0.012,0.009
and< 0.001 respectively), as shown in Table
1.
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Table (1):- Comparisons between the means of the two study groups
regarding basic characteristics and clinical variables

| Total patients (N=150) |

Variables Group (LVH) | Group Il (non-LVH)
patients patients

N= N=72

SD

Age (year)

BMI (kg/m2)

SBP (mmHg)

DBP (mmHg)

HT duration

BU (mg/dl)

SC (mg/dl)

Cholesterol(mg/dl)

TG (mg/dl)

UA (mg/dI)

Patients with 25

ey
hyperuricemia % (32%)
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Regarding echocardiographic parameters, (RWT) were also significantly higher in
the means of IVS thickness, PW thickness, LVH patients than those in non-LVH
LVM, LVMI and relative wall thickness patients (All P=0.001) as shown in Table 2.

Table (2):- Comparison between the means of the two study groups regarding
echocardiographic parameters.

Total patients (N=150)

Variables Group | (LVH) | Group Il (non-LVH) | P value
patients patients

N=78 N=72

SD SD

IVS: mm . ) ) <0.0001

PW: mm . ) ) <0.0001

Left atrium: mm . . . 0.027

LVM: gm <0.0001

LVMI: gm . <0.0001

RWT: . . . . <0.0001

When comparing both groups in relation to patients compared to  patients without
serum UA levels, many significant hyperuricemia (P= 0.001, 0.001, 0.01, 0.001,
differences were found. The means of age, <0.001 , 0.001 and < 0.001 respectively), as
SBP, DBP, BU, SC and lipid profile were shown in table 3.

significantly  higher in  hyperuricemic
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Table (3):- Comparisons between the means of the basic characteristics and
clinical variables of hypertensive patients with and without hyperuricemia.

Total patients (N=150)

Variables With Hyperuricemia Without hyperuricemia

N=38 N=112

Mean Mean

I Age (year) 54.7 . 50.9

BMI (kg/m2) 28.2 . 273

SBP (mmHg) 156.9 . 144.3

DBP (mmHg) 94.4 . 92.6

HT duration  (year) 5.2 : 4.7

BU: mg/dl

SC: mg/dl

Cholesterol: mg/dl

TG: mg/dl

UA: mg/dl

Regarding echocardiographic parameters, hyperuricemia (P= <0.0001,<0.0001, 0.004
the means of IVS thickness, LA, LVM, and <0.0001 respectively), as shown in
LVMI and RWT were significantly higher in Table 4.

hyperuricemic patients than those without
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Table (4):- Comparisons between the means of the echocardiographic
parameters of hypertensive patients with and without hyperuricemia

Total patients (N=150)

Variables

N=38

With Hyperuricemia

Without hyperuricemia

N=112

Mean

Mean

IVS: mm 12.41

11.09 <0.0001

PW: mm 11.44

11 . <0.0001

Left atrium: mm 33.75

0.004

LVM: gm 230.5

<0.0001

LVMI: gm 125.4

<0.0001

RWT: mm 0.50

Discussion

In the present study, the frequency of
hyperuricemia was 25.3%, and it was
significantly higher in group | [patients with
LVH, 25 out of 78; 30 % ] than in group |1 [
patients without LVH, 13 out of 72; 18%d.
The prevalence of hyperuricemia was
different from country to another. In china,
the prevalence was 14.1% (15), while in

Switzerland it was 352% (16) .In
hypertensive ~ Nigerian  patients  the
prevalence was 46.9% (17), while in

hypertensive Taiwan patients it was 43%
(18). Studies in Irag report varying
prevalence rates of hyperuricemia among
hypertensive patients. The prevalence was
ranging from 19% in Karbala city (19) to
52% in Ramadi city (20).The frequency of
hyperuricemia in this study was within the
above mentioned range. In patients with
primary hypertension, LVH is ranged from
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<0.0001

12 to 70%, depending largely on the cut-off
values used to determine LVH and the
patient selected criteria (21). The frequency
of LVH in the current study was 52 %. This
result was similar to other studies.
Hyperuricemia is frequently encountered in
hypertensive patients (22) and recent reports
show new findings of a relationship between
UA and LVH regardless of the presence of
hypertension (23) or other potential
confounding factors, including DM and
dyslipidemia (24). lwashima et al (7) also
demonstrated that the combination of
hyperuricemia and LVH is an independent
and powerful predictor of cardiovascular
disease. High serum uric acid (SUA) is
linked with dyslipidemia (25, 30).
Dyslipidemia and hypertension co-exist, and
they had an additive effect on the
cardiovascular system (26). In this study,
patients with hyperuricemia had higher
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systolic and diastolic BP measurements,
higher TC and TG levels than patients with
normal SUA level. These results are
consistent with other studies. Todd et al
(2006) showed the same results (27).
Another study observed that high SUA level
was associated with high TC, triglyceride,
LDL and carotid intima media thickness in
hypertensive patients compared to healthy
control subjects (28).These results suggest
that higher SUA levels are associated with
atherogenesis. These studies conclude that
high SUA level is a sensitive marker of risk
for CVD. The close relationship between
uric acid and left ventricular geometry
(represented by LVM, LVMI and RWT) in
the present study was observed by many
other studies, in Japan (3, 7, 29) ,china (15)
and Italy (31) .While these studies showed a
significant correlation between SUA and
echocardiographic LV mass in hypertensive
male patients ,other studies, in contrast,
didn’t show such association, or the
association was observed only in females
and not in both genders. These studies
mentioned that age and sex might affect the
SUA levels in hypertensive patients .They
assumed that postmenopausal women had
higher SUA than premenopausal women.
Ofori and Akpa (2015) from Nigeria found
that the association between SUA and LV
geometry was stronger in women than in
men (17). Same results were found by
Rodrigues et al (2011) in Brazil (32) and in
The LIFE study (33).

Conclusion
In this study, high SUA level was common

in hypertensive patients and it was positively
associated with left ventricular hypertrophy
and dyslipidemia.

Recommendations
Large scale prospective studies in the future
are needed to evaluate whether lowering uric
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acid among hypertensive patients will be
beneficial in regressing LVH in this group.
Conflicts of interest: The author report no
conflicts of interest
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