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Background: Hypertension is a major risk factor for cardiovascular mortality, as it acts through 

its effects on target organs, such as the heart and kidneys. Hyperuricemia increases cardiovascular 

risk in patients with hypertension.

Objective: To assess the relationship between serum uric acid and target organ damage (left ven-

tricular hypertrophy and microalbuminuria) in untreated patients with essential hypertension.

Patients and methods: A cross-sectional study was carried out in 130 (85 females, 45 males) 

newly diagnosed, untreated patients with essential hypertension. Sixty-five healthy age- and 

sex-matched non-hypertensive individuals served as controls for comparison. Left ventricular 

hypertrophy was evaluated by cardiac ultrasound scan, and microalbuminuria was assessed in an 

early morning midstream urine sample by immunoturbidimetry. Blood samples were collected 

for assessing uric acid levels.

Results: Mean serum uric acid was significantly higher among the patients with hypertension 

(379.7±109.2 µmol/L) than in the controls (296.9±89.8 µmol/L; P,0.001), and the prevalence 

of hyperuricemia was 46.9% among the hypertensive patients and 16.9% among the controls 

(P,0.001). Among the hypertensive patients, microalbuminuria was present in 54.1% of those 

with hyperuricemia and in 24.6% of those with normal uric acid levels (P=0.001). Similarly, 

left ventricular hypertrophy was more common in the hypertensive patients with hyperuricemia 

(70.5% versus 42.0%, respectively; P=0.001). There was a significant linear relationship between 

mean uric acid levels and the number of target organ damage (none versus one versus two: 

P=0.012).

Conclusion: These results indicate that serum uric acid is associated with target organ dam-

age in patients with hypertension, even at the time of diagnosis; thus, it is a reliable marker of 

cardiovascular damage in our patient population.

Keywords: essential hypertension, serum uric acid, left ventricular hypertrophy, 

microalbuminuria

Introduction
Hypertension is an important cardiovascular problem worldwide.1 Its prevalence is 

increasing in developing countries.2 Hypertension has adverse effects on various target 

organs, thus increasing the risk of stroke, coronary heart disease, and heart failure.3 This 

leads to high morbidity and mortality in many cases. Elevated blood pressure (BP) is 

also associated with an accelerated rate of decline in cognitive and renal function.3

In evaluating a patient with hypertension, it is recommended that target organ 

damage (TOD) be identified in order to better define the individual’s global cardio-

vascular risk in an effort to guide the decision to begin treatment, and to determine 

target BP levels.2,3 In less developed parts of the world, the diagnosis of hypertension 
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is often delayed and, as a result, TOD may be present at 

the time of diagnosis.4 Uric acid (UA) levels tend to be 

elevated in patients with hypertension.5 Elevated UA is a 

risk factor for the development of cardiovascular disease, 

and the European Society of Hypertension–European 

Society of Cardiology guidelines recommend performing 

routine laboratory testing for serum UA (SUA) in patients 

with hypertension.5,6 While it has been shown that SUA is 

associated with multiple cardiovascular risk factors, includ-

ing hypertension, metabolic syndrome, diabetes, and renal 

disease, it remains to be known if UA independently predicts 

adverse cardiovascular events in patients with hypertension. 

Various large trials have failed to identify UA as a significant 

and independent risk factor.7,8

Identifying patients with subclinical TOD provides the best 

opportunity for preventing progression to overt cardiovascular 

disease. In clinical practice in limited-resource settings, it may 

not be practical to screen every newly diagnosed hypertensive 

individual for subclinical TOD due to limited access to facili-

ties for echocardiography and microalbuminuria; therefore, 

identification of a relatively inexpensive risk marker, like UA, 

may help to identify patients who are at higher risk, thereby 

directing further evaluation.

This study was thus aimed at investigating the relation-

ship between SUA and left ventricular (LV) hypertrophy and 

microalbuminuria in newly diagnosed, untreated patients 

with essential hypertension.

Patients and methods
Study design
This was a descriptive cross-sectional study carried out in the 

medical outpatient clinics of the University of Port Harcourt 

Teaching Hospital, Port Harcourt, Rivers State, Nigeria.

Study population
A total of 130 consecutive, never-treated, newly diagnosed 

hypertensive subjects aged between 30–70 years of age were 

included in the study. The study population consisted of an 

ethnically diverse group of black Nigerians from Rivers State, 

and the neighboring south–south states of the Niger Delta, 

involved in the various economic activities in the area, mainly 

in the oil and gas sector.

The subjects were characterized by: 1) average clinic 

systolic BP (SBP) values .140 mmHg or diastolic BP (DBP) 

.90 mmHg, confirmed during two visits at the outpatient 

clinic; 2) no history or clinical evidence of congestive heart 

failure, myocardial infarction, arrhythmias, cardiac valve 

disease, coronary bypass surgery or angioplasty, diabetes 

mellitus and renal insufficiency, and no treatment with 

urate-lowering medication; and 3) no clinical evidence of 

secondary hypertension.

After informed written consent had been obtained, all 

patients returned to the clinic after an overnight fast and under-

went the following procedures: 1) clinic BP measurement; 

2) venous blood sample collection for SUA; 3) spot midstream 

urine collection for microalbuminuria (patients with protei-

nuria on dipstick testing were excluded); 4) transthoracic 

echocardiogram; and 5) routine investigations (serum 

creatinine, fasting lipid profile, and plasma glucose).

Sixty-five non-hypertensive, healthy age- and sex-

matched individuals were randomly selected from the 

hospital staff and patients’ relatives and were classified as 

controls.

The Ethics Committee of the University of Port Harcourt 

Teaching Hospital approved the study protocol.

Uric acid
UA was analyzed with the enzymatic colorimetric method 

using an autoanalyzer. Normal values in the hospital labora-

tory are ,360 µmol/L and ,420 µmol/L for women and men, 

respectively; therefore, individuals who had values above 

these levels were classified as having hyperuricemia.

Fasting lipid profile
Fasting cholesterol and triglyceride (TG) levels were measured 

using the enzymatic method with a reagent from Atlas Medical 

Laboratories (Atlas Development Corporation, Calabasas, CA, 

USA). Fasting high-density lipoprotein (HDL) was measured 

with the precipitation method. Low-density lipoprotein (LDL) 

cholesterol values were calculated using the Friedewald equa-

tion when the TG level was ,4.0 mmol/L:9

	 LDL = Total cholesterol - (HDL + TG/2.2).� (1)

Definition of an abnormal lipid profile:10

•	 Elevated TG = TG .1.7 mmol/L.

•	 Hypercholesterolemia = TC .5.2 mmol/L.

•	 Low HDL cholesterol = HDL cholesterol ,1.03 mmol/L.

•	 Elevated LDL cholesterol = LDL cholesterol .3.0 

mmol/L.

Microalbuminuria
Randox immunoturbidimetric assay for urinary albumin 

(Randox Laboratories, Antrim, UK) was used to determine 

microalbuminuria in an early morning spot midstream 

urine sample. Microalbuminuria was defined as an albumin 

concentration between 20–200 mg/L. This is equivalent to 
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albumin excretion of 30–300 mg/24 hours (in a urine sample 

collected over 24 hours).11

Blood pressure measurements
BP was measured with a standard (Accoson; AC Cossor and 

Son [Surgical] Ltd, Essex, UK) mercury sphygmomanometer 

(with an appropriate cuff size) on the patients’ right arm, as 

the patients were in the seated position with their feet on 

the floor after a 5-minute rest. SBP and DBP were taken at 

Korotkoff phases 1 and 5, respectively to the nearest 2 mmHg. 

The average of two BP measurements taken 5 minutes apart 

was used. The presence and severity of hypertension were 

then defined based on the seventh Joint National Committee 

on Prevention, Detection, Evaluation, and Treatment of High 

BP guidelines.1

Echocardiography
Echocardiographic studies for all the patients were carried 

out with an Aloka Prosound SSD 4000 echocardiography 

machine (Fair Medical Company Ltd, Matsudo, Japan) 

equipped with a 2.5 Hz transducer. With the patient in the 

left lateral decubitus position, targeted echocardiographic 

estimations were taken. These included the standard two-

dimensional oriented motion–mode measurements of 

interventricular septal thickness in diastole, LV posterior 

wall thickness in diastole, and LV end diastolic diameter 

just beyond the tips of the mitral valve leaflets. LV mass 

(in grams) was automatically calculated with the internal 

software of the machine.

LV mass was indexed to the body surface area using cut-

off values of 134 g/m2 and 110 g/m2 for men and women, 

respectively.12

Relative wall thickness (RWT) was calculated as 

2× posterior wall thickness in end diastole/LV end diastolic 

diameter. A partition value of 0.45 for RWT was used for 

both men and women.13

Patients with increased LV mass index (LVMI) and 

increased RWT were considered to have concentric hypertro-

phy, and those with increased LVMI and normal RWT were 

considered to have eccentric hypertrophy. Those with normal 

LVMI and increased or normal RWT were considered to have 

concentric remodeling or normal geometry, respectively.

Definition of target organ damage
TOD was defined by the presence of microalbuminuria 

(urinary albumin excretion: 20–200 mg/L) or echocardio-

graphic evidence of LV hypertrophy (LVH) defined as 

LVMI $134 g/m2 in men and $110 g/m2 in women.

Definition of degree of target  
organ damage
The degree was determined by the number of target organs 

involved (ie, 0= no TOD; 1 TOD = presence of either LVH 

or microalbuminuria; 2 TOD = presence of both LVH and 

microalbuminuria).14

Statistical analysis
All data were analyzed using the commercially available 

Statistical Package for the Social Sciences (SPSS) version 

17.0 analytic software (IBM Corporation, Armonk, NY, 

USA). Data were expressed as mean ± standard deviations, 

and frequencies as a percentage. Continuous variables were 

compared with the Students t-test, or one-way analysis of 

variance, as considered appropriate. Proportions or cat-

egorical parameters were compared with the chi-square test. 

Relations among continuous variables were assessed using 

Pearson’s correlation coefficient and multiple linear regres-

sion analysis. All tests were considered to be statistically 

significant at the P-value #0.05.

Results
There were 130 patients with a female-to-male ratio of 

1.9:1. The age range was 31–70 years, with a mean age of 

46.8±9.3 years. The age range of the controls was 31–70 years 

with a mean age of 44.4±9.8 years. There was no statisti-

cally significant difference in the mean ages of the cases and 

controls (P=0.094). The mean body mass index of the cases 

was 29.0±5.0 kg/m2, which was significantly higher than 

that of the controls (26.6±3.3 kg/m2; P=0.001). The baseline 

clinical and laboratory characteristics of the study population 

are shown in Table 1.

LVH was present in 55.4% of the cases and in 10.8% of 

the controls (P,0.001), and the most common geometric 

pattern among the cases was concentric hypertrophy, while 

the majority of the controls had normal LV geometry. The 

prevalence of microalbuminuria among the cases was 37.7%, 

while it was 7.7% in the controls (P,0.001). Overall, 67% 

of the cases had at least one TOD, and females were more 

affected than males (P=0.045).

The mean SUA was significantly higher in the cases 

(379.7±109.2 µmol/L) than in the controls (296.9±89.8 µmol/L; 

P,0.001), and the prevalence of hyperuricemia was 46.9% 

among the cases and 16.9% among the controls (P,0.001). 

The mean SUA increased significantly with the severity of 

hypertension (Figure 1).

Microalbuminuria was present in 54.1% of the hyper-

tensive cases with hyperuricemia, and in 24.6% of the cases 
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Table 1 Clinical and laboratory characteristics of the study 
population

Variable Cases (n=130) Controls (n=65) P-value

Age (years) 46.8±9.3 44.4±9.8 0.094
Women (%) 65.4 63.1 0.751
WC (cm) 94.4±12.1 86.5±9.2 ,0.001*
WHR 0.91±0.06 0.87±0.06 ,0.001*
BMI (kg/m2) 29.0±5.0 26.4±3.3 ,0.001*
SBP (mmHg) 158.8±15.9 114.8±10.6 ,0.001*
DBP (mmHg) 95.9±11.1 74.0±7.4 ,0.001*
PP (mmHg) 62.9±13.4 40.8±7.8 ,0.001*
MAP (mmHg) 116.9±12.4 87.6±7.8 ,0.001*
TC (mmol/L) 5.16±0.97 4.89±0.55 0.043*
TG (mmol/L) 1.35±0.54 1.25±0.49 0.231
HDL-c (mmol/L) 1.33±0.46 1.41±0.41 0.253
LDL-c (mmol/L) 3.22±0.95 2.91±0.63 0.023*

SUA (μmol/L) 379.7±109.2 296.9±89.8 ,0.001*
Hyperuricemia (%) 46.9 16.9 ,0.001*
MA prevalence (%) 37.7 7.7 ,0.001*
LVMI (g/m2) 134.1±52.3 92.3±21.8 ,0.001*
LVH prevalence (%) 55.4 10.8 ,0.001*

Notes: Data are expressed as mean ± standard deviation. *Statistically significant.
Abbreviations: n, number; WC, waist circumference; WHR, waist-to-hip 
ratio; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood 
pressure; PP, pulse pressure; MAP, mean arterial pressure; TC, total cholesterol; 
TG, triglycerides; HDL-c, high-density lipoprotein cholesterol; LDL-c, low-density 
lipoprotein cholesterol; SUA, serum uric acid; MA, microalbuminuria; LVMI, left 
ventricular mass index; LVH, left ventricular hypertrophy.
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Figure 1 Relationship between SUA and severity of hypertension. 
Notes: JNC VII stage 1, SBP/DBP: 140–159/90–99 mmHg. JNC VII stage 2, SBP/
DBP: $160/100 mmHg. Error bars: 95% confidence interval. 
Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; SUA, 
serum uric acid.

Table 2 Anthropometric, clinical, and laboratory characteristics 
of the 130 hypertensive cases with and without elevated SUA

Variable Elevated SUA 
mean (SD)

Normal SUA 
mean (SD)

P-value

Age (years) 48.2 (9.3) 45.6 (9.3) 0.115
BMI (kg/m2) 30.7 (5.5) 27.6 (4.0) ,0.001*
WC (cm) 98.4 (12.6) 90.9 (10.5) ,0.001*
WHR 0.91 (0.1) 0.9 (0.1) 0.191
SBP (mmHg) 161.5 (15.3) 156.4 (16.3) 0.070
DBP (mmHg) 95.9 (10.2) 95.9 (11.8) 0.995
PP (mmHg) 65.6 (42.2) 60.5 (11.8) 0.031*
MAP (mmHg) 117.7 (10.0) 116.3 (14.2) 0.512
TC (mmol/L) 5.24 (0.8) 5.1 (1.1) 0.316
TG (mmol/L) 1.5 (0.6) 1.26 (0.5) 0.045*
HDL (mmol/L) 1.27 (0.5) 1.39 (0.4) 0.146
LDL (mmol/L) 3.28 (0.9) 3.1 (0.9) 0.405
SUA (μmol/L) 467.5 (55.6) 302.1 (82.8) ,0.001*
LVMI (g/m2) 149.8 (54.8) 120.2 (46.0) 0.001*
LVH prevalence 70.5 42.0 0.001*
MA prevalence 54.1 24.6 0.001*

Note: *Significant P-value.
Abbreviations: SUA, serum uric acid; SD, standard deviation; BMI, body mass 
index; WC, waist circumference; WHR, waist-to-hip ratio; SBP, systolic blood 
pressure; DBP, diastolic blood pressure; PP, pulse pressure; MAP, mean arterial 
pressure; TC, total cholesterol; TG, triglycerides; HDL, high-density lipoprotein; 
LDL, low-density lipoprotein; LVMI, left ventricular mass index; LVH, left ventricular 
hypertrophy; MA, microalbuminuria.

with normal UA levels (P=0.001). Similarly LVH was more 

common among the hypertensive cases with hyperuricemia 

compared to the hypertensive cases with normal serum uric 

acid levels (70.5% versus 42.0% respectively, P=0.001). 

Among the eleven (16.9%) controls that had hyperuricemia, 

two had LVH and none had microalbuminuria. Table  2  

shows the clinical and laboratory characteristics of the 130 

cases with and without elevated SUA.

SUA correlated positively with microalbuminuria among 

the cases (r=0.529; P,0.001), suggesting that in those with 

microalbuminuria, urine albumin excretion increased with 

increasing levels of SUA (Figure 2). This correlation remained 

significant even after controlling for the following variables: 

age (r=0.535; P,0.001); body mass index (BMI) (r=0.476; 

P=0.001); waist circumference (WC) (r=0.489; P,0.001); 

SBP (r=0.522; P,0.001); and DBP (r=0.537; P,0.001), 

respectively. The correlation was not significant among the 

controls (r=0.085; P=0.178). With multiple linear regression 

analysis, SUA was independently associated with microal-

buminuria after adjusting for confounding variables includ-

ing age, BMI, WC, SBP and DBP. The variables combined 

explained 31.1% of the variance observed (F=3.154; P=0.012). 

SUA made a statistically significant and unique contribution to 

the variance in microalbuminuria (β=0.517; P=0.001).

While the correlation between LVMI and SUA among 

the controls was not significant (r=0.169; P=0.500), it was 

positive and significant among the cases (r=0.336; P,0.001), 

with high levels of SUA associated with higher indexed 

LV mass. The correlation remained significant after control-

ling for age (r=0.332; P,0.001); BMI (r=0.303; P,0.001); 

WC (r=0.287; P,0.001); SBP (r=0.308; P,0.001); and DBP 
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Figure 2 Correlation between serum uric acid and microalbuminuria among the cases.

(r=0.328; P,0.001). SUA levels were also independently 

associated with LVMI in regression analysis after adjusting 

for confounders including age, BMI, WC, SBP, and DBP. 

The variables combined explained 25.4% of the variance 

observed in LVMI (P,0.001). SBP made the largest unique 

contribution (P=0.001), although SUA also made a statisti-

cally significant contribution (P=0.003).

There was a significant positive correlation between SUA 

level and the number of target organs involved (r=0.255; 

P=0.017). This suggests that the number of TOD increased 

with increasing levels of SUA. Figure 3 shows that the mean 

SUA level was higher in the cases with both microalbuminu-

ria and LVH (419.2±135.9 µmol/L), than in those with either 

of these indices of TOD alone (381.1±93.7 µmol/L), or in 

those with none (345.8±92.2 µmol/L). This was statistically 

significant (P=0.012).

On further analysis, UA correlated significantly with 

other cardiovascular risk factors, as shown in Table 3.

Discussion
The main findings in this study were that hyperuricemia was 

more prevalent among hypertensive individuals than among 

the normotensive controls, and elevated SUA in the patients 

with hypertension was accompanied by increased urinary 

albumin concentrations and increased LVMI. This was 

similar to the findings by Poudel et al,15 who conducted a 

cross-sectional study of untreated hypertensive individuals 

in Nepal. It was found that hyperuricemia was more com-

mon among hypertensive patients when compared to the 

normotensive controls (28.8% versus 13.7%, respectively; 

P,0.001).15 However, this prevalence was lower than the 

46.9% rate found in the present study. This difference may 

be attributed to the higher BMI and SBP of the patients in 

this study. A retrospective study of 351 patients with essential 

hypertension in Northern Nigeria also concluded that hype-

ruricemia was more common among hypertensive patients 

compared to normotensive individuals.16 In that population, 

there was a significant positive correlation between SUA  

and SBP and DBP. This is in contrast to our study where 

even though stage 2 (compared to stage 1) hypertension was 

associated with higher mean SUA, there was no significant 

correlation between SUA and SBP or DBP, respectively.

Another important finding in the present study was that 

hypertensive patients who had elevated UA levels had evi-

dence of an increasing number of target organ involvement 

than those with UA levels in the normal range. Moreover, UA 

correlated significantly with other cardiovascular risk factors 

such as increased BMI, increased WC (which is a measure 

of visceral adiposity), and hypertriglyceridemia. This has 

also been shown in other studies.17–19 In an interesting com-
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Table 3 Pearson’s correlation coefficients of SUA and clinical 
variables

Variables R P-value

BMI (kg/m2) 0.218 0.013
WC (cm) 0.270 0.002
TG (mmol/L) 0.223 0.011
MA (mg/L) 0.529 ,0.001
LVMI (g/m2) 0.336 ,0.001

Note: *Significant P-value.
Abbreviations: SUA, serum uric acid; R, correlation coefficient; BMI, body 
mass index; WC, waist circumference; TG, triglycerides; MA, microalbuminuria; 
LVMI, left ventricular mass index.
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Figure 3 Mean SUA levels analyzed based on the degree of TOD involvement. 
Notes: No TOD: patients without signs of TOD; 1 TOD: subgroup of patients with either left ventricular hypertrophy or microalbuminuria; 2 TOD: patients with both left 
ventricular hypertrophy and microalbuminuria. Error bars: 95% confidence interval. 
Abbreviations: TOD, target organ damage; SUA, serum uric acid.

mentary published in the Journal of Human Hypertension, 

Reynolds20 notes that UA can be considered one of the 

components of the metabolic syndrome, as various studies 

have shown its association with BP, obesity, TG, and HDL 

cholesterol.21,22 Although he correctly points out that cor-

relation does not prove causation, a possible pathogenetic 

mechanism linking these associations includes the release of 

free fatty acids from visceral adipose tissue, which increases  

hepatic gluconeogenesis.23 This reduces peripheral tissue 

glucose uptake, thus causing hyperinsulinemia. In turn, this 

causes avid renal salt retention, which drives up the BP, as 

well as increases urate reabsorption.23 This state is also asso-

ciated with the release of proinflammatory markers including 

fibrinogen and C-reactive protein, which all act in concert 

with dyslipidemia to increase the overall cardiovascular 

risk of an individual.23 The significant positive correlation 

between microalbuminuria and SUA levels found in this 

study may be a result of the association between UA and risk 

factors for renal damage, like systolic hypertension and obe-

sity, or due to their common link with the proinflammatory 

state.24 This is supported by the recent findings of Dmitriev 

et al,25 who studied 100 hypertensive patients at moderate 

and high risk for experiencing cardiovascular events. At SUA 

levels .319 µmol/L, the hypertensive patients were found 

to have microalbuminuria, as well as elevated C-reactive 

protein (a nonspecific marker of inflammation). The latter 

also correlated with SUA, especially in the patients at high 

risk.25

The regression analysis in the present study showed 

that UA was a significant predictor of microalbuminuria, 

independent of SBP, which also contributed to the variance 

observed in microalbuminuria. Since one of the major sites of 

UA production in the cardiovascular system is the vessel wall, 

especially the endothelium, elevated UA may be a marker 

of endothelial dysfunction, and microalbuminuria is the 

renal manifestation of generalized endothelial dysfunction.26 

Laboratory testing for SUA in parts of Nigeria is cheaper and 

far more readily available than that for microalbuminuria, and 

it can be assessed even in primary care settings to identify 

hypertensive patients at higher cardiovascular risk. 

Hypertension promotes renal dysfunction which, in turn, 

increases SUA and activates the renin–angiotensin–aldosterone 
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system; angiotensin II is essential in the development of 

LVH.27 This may partly explain the observation in this study, 

that UA correlated significantly with LVMI and was a unique 

predictor of the variance in LV mass. This is consistent with 

the findings by Iwashima et al,19 where UA not only correlated 

positively with LVMI, but it also predicted the risk for future 

cardiovascular events during the follow-up period. However, 

their study differs from this one in the sense that the patients 

had longstanding hypertension, and some of them were on 

diuretics and/or uricosuric agents. The positive correlation 

in their study persisted even after excluding the effects of 

drugs on UA levels.19 On the other hand, Tsioufis et al24 did 

not demonstrate a significant correlation between UA and 

LVMI in the recently diagnosed hypertensive patients in their 

study. In their entire study population, the mean duration of 

hypertension was 5.5 years, and LVMI was within the nor-

mal values. The majority (65%) of their patients were also 

on treatment for hypertension, although they had a 4-week 

washout period prior to participation in the study. These 

differences in patient characteristics may partly account for 

the disparate results.

In a more recent study by Yoshimura et  al28 of 1,943 

hypertensive and normotensive subjects, the relationship 

between SUA and LVH was significant only among males 

and not females. Other studies have shown significant 

relationships among women only.14,29 These sex differences 

have been attributed to the differences in sex hormones, 

but they have not been unequivocally proven.14 The link 

between UA and LV mass might relate to an association of 

UA with other risk factors, especially renal dysfunction, 

oxidative stress, severity of hypertension, and obesity.19 

Previous reports have shown that UA impaired nitric 

oxide generation and induced endothelial dysfunction and 

smooth muscle cell proliferation.30 In experimental and 

in vitro systems, UA appears to have the ability to induce 

inflammatory mediators, such as tumor necrosis factor α, 

and mitogen-activated protein kinases, which are known 

to induce cardiac hypertrophy.31 UA, by activating the 

renin–angiotensin–aldosterone system (both at the local 

and systemic levels), promotes cardiomyocyte growth and 

interstitial fibrosis, which are the pathologic hallmarks of 

LVH.32 These discoveries suggest that cardiac hypertrophy 

may be, at least in part, attributable to an increase in UA 

itself, via the stimulation of endothelial dysfunction, smooth 

muscle cell proliferation, and inflammation. Lowering 

UA has been associated with modest benefits. The LIFE 

(Losartan Intervention for Endpoint Reduction) study33 

demonstrated a 29% reduction in composite cardiovascular 

outcome (stroke, myocardial infarction, and cardiovascular 

deaths) in the losartan (an angiotensin receptor blocker) arm 

of the study, which was attributed to the uricosuric effect of 

losartan. A recent study demonstrated that in patients with 

ischemic heart disease, modest LVH regression followed 

the lowering of SUA with high-dose allopurinol.34 However, 

as noted by Zoccali and Mallamaci,35 this does not provide 

sufficient evidence that UA-lowering is the mechanism 

underlying the benefit of allopurinol and, by implication, 

other urate-lowering agents, as beyond lowering UA, the 

inhibition of xanthine oxidase leads to better endothelial 

responses and modulation of oxidative stress.

Furthermore, the elegant review by Feig et al36 did not find 

sufficient evidence to conclude that treating asymptomatic 

hyperuricemia was beneficial, while noting that the adverse 

effects of a drug like allopurinol can prove fatal.

It was found in this study that SUA increased as the num-

ber of TOD went up from none to two. This was similar to the 

results obtained from 425 untreated essential hypertensive 

patients (who were a part of the large Microalbuminuria: 

A Genoa Investigation on Complications trial) where UA 

was significantly correlated with the presence and number of 

TOD.14 The findings in this study were also in keeping with 

the results of a more recent study conducted by Şerban et al.37 

They found that SUA was significantly higher in hypertensive 

patients who had more than three indices of TOD compared 

to those with two or less. Carotid intima–media thickness – a 

surrogate marker of atherosclerosis – was found to correlate 

significantly with UA and microalbuminuria in their study. 

Their study population was, however, not limited to newly 

diagnosed hypertensive patients; therefore, the independent 

influence of the duration of hypertension on TOD cannot be 

ruled out.37

The cases in the present study population were newly 

diagnosed and largely unaware of their BP status, yet a 

significant number had evidence of subclinical TOD, which 

has been shown to herald cardiovascular events.38,39 The sig-

nificant associations found between SUA and TOD in this 

study thus suggests that UA is a robust marker for future 

cardiovascular events and, as such, should be routinely 

measured in hypertensive individuals as part of their initial 

cardiovascular work-up at the time of diagnosis.

Limitations of this study include the fact that it is cross-

sectional, and thus no causal relationships can be inferred. 

The limited sample size with the participants recruited from 

a tertiary health center questions the generalizability of 

the findings to the average person in the community with 

hypertension.
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The present study was not designed to establish causation; 

therefore, we cannot comment on the clinical utility of lower-

ing UA to prevent TOD. To firmly establish the causal role of 

UA in the incidence of TOD among hypertensive patients, 

large cohort studies are needed. Furthermore a well-designed, 

randomized, controlled trial is needed to determine the clini-

cal benefits of lowering UA in these patients.

Conclusion
In conclusion, it is the opinion of the authors that in clini-

cal practice in limited-resource settings, a cheap screening 

test like SUA should be done in all patients presenting with 

hypertension in order to identify those who are at higher total 

cardiovascular risk, and who thus warrant more intensive 

investigations and intervention.
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