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ABSTRACT   
The precise relationship of Hyperuricemia found in hypertensive patients is still obscure; this study is a urinary 
uric acid lowering intervention with Losartan in hypertensive patients induced by Thiazide diuretics. A number 
of pharmacological agents like loop diuretics, similarly low doses of aspirin (<3g daily) aggravate 
Hyperuricemia. The effect of Losartan on urinary uric acid excretion In Hypertensive patients with Thiazide 
induced Hyperuricemia were investigated in the Department of pharmacology and therapeutics, Basic Medical 
Sciences Institute Jinnah Postgraduate Medical Centre Karachi. It was randomized, open label, prospective, 
comparative study. Total 60 hypertensive Hyperuricemic patients were enrolled one by one in this study, 
selected from medical OPD and wards of Jinnah Postgraduate Medical Centre, Karachi. Patients were divided 
in three groups. Group-1 patients were treated with Thiazide 50 mg/day, Group-2 with Losartan + Thiazide 50 
mg/day, and Group-3 with Losartan 50 mg/day. The effect on urinary uric acid level was measured, after every 
fortnightly. 
Treatment with Thiazide + Losartan group and Losartan group showed significantly increase in urinary uric 
acid excretion. Whereas, Thiazide group decrease in urinary uric acid level. In contrast to Thiazide and Losartan 
alone Thiazide + Losartan led to a greater increased in urinary uric acid excretion. The average percentage 
increase in urinary uric acid excretion  in Thiazide + Losartan group was -13.27% and the average percentage 
increased in urinary uric acid excretion  was 6.7% in Losartan group. Thus it can be concluded from the present 
study that urinary uric acid excretion was more increased in combination therapies. Ultimately Losartan 
decrease serum uric acid level and uricosuric effect of Losartan might be particularly useful in Hyperuricemic 
patients those on Thiazide diuretic (for hypertension and heart failure). 
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INTRODUCTION 
 
A number of pharmacological agents, decrease serum uric 
acid levels, including Allopurinol, probenecid, 
benzbromarone, benziodarone, sulfinpyrazone, salicylate, 
fibric acid, and Losartan (Puig et al., 1999; Sorense et al., 
1976). 
    
The Angiotensin-II antagonist Losartan also produces a 
uricosuric effect in healthy volunteers, hypertensive 
patients, and CV transplant patients, typically decreasing 
serum uric acid levels by 20% to 25% (Johnson et al., 
2003; Libero Poulos et al., 2002). The parent molecule 
Losartan, not its active E-3174 metabolite, is the active 
agent blocking uric acid reabsorption. The uricosuric 
action of Losartan is not shared by other antihypertensive 
agents (Libero Poulos et al 2002; Campion et al., 1987).  
ACE inhibitors and Calcium channel blockers increase 
uric acid excretion but the effect is modest and does not 
decrease serum uric acid levels (Johnson et al., 2003). 

Diuretics have a propensity to increase serum uric acid 
levels and may even, rarely, provoke attacks of gout 
(Chobanian et al., 2003). This has led some authorities to 
recommend that they should be avoided in patients with 
gout (Nikas et al., 2000). Losartan can offset the 
elevations in serum uric acid levels occurring with 
hydrochlorothiazide or indapamide (Soffer et al., 1995; 
Roch-Ramed et al., 1997). Increased uric acid secretion 
produced by Losartan appears to result from a reduction 
in the postsecretory reabsorption of uric acid in the 
proximal tubule of the kidney (Roch-Ramed et al., 1994). 
Studies using human proximal brush border membrane 
vesicles indicate that tubular secretion and reabsorption of 
urate are mediated via a urate/anion exchanger and a urate 
voltage-sensitive transporter (Shahinfar et al., 1999). 
Losartan appears to inhibit the urate/lactate exchanger and 
urate/chloride exchanger in the proximal convoluted 
tubule with an affinity greater than that seen with 
probenecid (Johnson et al., 2003).  
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To date, the attenuating effect of Losartan on serum and 
urinary uric acid levels has not been associated with 
untoward adverse effects, including flank pain or renal 
stone formation. Because Losartan tends to increase urine 
pH, which increases the solubility of uric acid, the risk of 
supersaturation seems to be avoided. This is evidenced by 
study of the effect of Losartan on the risk of acute urate 
nephropathy in 63 hypertensive patients with Thiazide-
induced asymptomatic Hyperuricemia (Doehner et al., 
2002). Adverse events typically associated with acute 
urate nephropathy flank pain, hematuria, or increased 
blood urea (Doehner et al., 2002). 
 
MATERIALS AND METHODS 
 
This Randomized, open label, prospective, comparative 
study was conducted in the department of Pharmacology 
and Therapeutics; Basic Medical Sciences institute 
(BMSI), Jinnah Postgraduate Medical Centre, Karachi in 
collaboration with other ward/OPD. 
 
60 hypertensive Hyperuricemic patients were enrolled in 
this study, selected from medical OPD & wards of Jinnah 
Postgraduate Medical Centre Karachi. 57 patients 
remained associated through out the study period 
.whereas 3 patients were dropped due to failure of the 
follow-up period among those 2 in Thiazide group and 1 
in Losartan + Thiazide group. 
 
AT1 receptor blocker Losartan 50 mg  
Thiazide diuretic 50 mg (Hydrochlorothiazide) 
Kit for uric acid (linear chemicals)  
Disposable syringes     
 
Patients were advised to bring 24 hours urine also to be 
collected in container in such a way that first portion of 
morning sample to be discarded and time noted and so on 
to complete24 hours urine collection but last sample was 
included this is used for the estimation of 24 hours urinary 
uric acid. Laboratory test were performed at screening 
and then fortnightly follow up visits. The uric acid was 
estimated by enzymatic colorimetric method. 
 
Inclusion criteria 
Thiazide induced Hyperuricemic hypertensive patients 
(serum uric acid level between 7.0 to 12.0 mg /dl of either 
sex, their ages ranging from 45 to 65 years. 
 
Exclusion criteria  
Secondary hypertension, history of gout and renal lithiasis 
with in the; last two years, history of malignant 
hypertension, history of cerebrovascular accidents with in 
last two years cardiac arrhythmia, clinically significant 
renal and hepatic impairment, pregnant and lactating 
women, history of neurological and mental disorder, 
patients using any drug that could affect serum uric acid 
level and urinary uric acid level. 

Study design  
The selected patients were divided into three groups. 
 
Group 1-Twenty hypertensive Hyperuricemic patients 
with above mention inclusion criteria were given tab 
Thiazide 50 mg/ day for 12 weeks.  
 
Group 2-Twenty hypertensive Hyperuricemic patients 
with the same criteria were given Tab. Losartan 50 mg + 
Thiazide 50 mg once daily for 12 weeks.  
 
Group 3-Twenty hypertensive Hyperuricemic patients 
with same criteria were given Tab Losartan 50 mg/ day 
for 12 weeks.  
 
STATISTICAL ANALYSIS 
 
All the values are taken as Mean± SEM. The primary 
efficacy measurement was the mean change in urinary 
uric acid excretion throughout the study period from the 
baseline to end point. To compare mean and standard 
deviation 0f quantitative variable between three groups, 
Student t test was used. 
 
RESULTS 
 
Urinary uric acid 
Out of 20 patients treated by Thiazide on day 0, 18 
patients were treated till day 90. The mean urinary uric 
acid excretion was decreased from 443.50 ± 10.47 mg/dl 
at day 0 to 419.17 ± 11.28mg/dl at day 45 to 402.22 ± 
10.25 mg/dl at day 90. The reduction was statistically 
highly significant with a p value of (<0.001) when 
compared between day 0 to day 45, between day 45 to 
day 90 and between day 0 to day 90. The average 
percentage decrease in urinary uric acid excretion was -
9.30% from day 0 to day 90 as depicted in table 1, figs. 1 
and 3.  
 
Out of 20 patients on day 0 in Thiazide + Losartan group 
19 patients were treated till day 90. The urinary uric acid 
excretion level was increased from 499.50 ± 18.15 mg/ dl 
at day 0 to 546.25 ± 18.25mg/dl on day 45 and to 565.79 
± 19.24mg/dl on day 90. The increase was statistically 
highly significant (p<0.001) when compared between day 
0 to day 45 between day 45 to day 90 and between day 0 
to day 90. The average percentage increase in urinary uric 
acid excretion was 13.27% from day 0 to day as depicted 
in table 1, figs. 1 and 3.  
 
Out of patients on day 0 of Losartan group 19 patients 
were till day 90. The mean urinary uric acid excretion was 
increased from 472.75 ± 8.60mg/dl at day 0 to 495.75 ± 
9.67mg/dl on day 45 and to 504.50 ± 8.47mg/dl at day 90. 
However the increase when evaluated statistically was 
highly significant when compared day 0 to day 45 to day 
ay 0 to day 90. The average percentage increase in urinary 
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uric acid excretion was 6.70% from day 0 to day 90 as 
depicted in table 1, figs. 1 and 3.  
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Fig. 1: Changes in mean urinary uric acid level from day 
0, day 45 and day 90 of treatment with thiazide, Losartan 
thiazide and Losartan in Hyperuricemic and hypertensive 
patients 
 
DISCUSSION 
 
In current study, we conducted a comparative clinical trial 
to  evaluate the uricosuric  effect of Losartan  in 
hypertensive  patients with Thiazide induced  
Hyperuricemia in Pakistani population, the primary 
objective of this study was to study the uricosuric effect 
of Losartan with elevated levels of serum uric acid in 
Thiazide treated patients Losartan was first reported to 
decrease serum uric acid in a dose dependent manner with 
uricosuric properties and this study extends those finding 
in the Pakistani population. In one study Losartan was 

shown to decrease the Hyperuricemia in hypertensive 
experience Losartan attenuated the increase in serum uric 
acid by comparison to the Atenolol treated group over the 
entire duration of study of 4. 8 years (P<0.001) in life, 
baseline serum uric acid was significantly associated with 
increased cardiovascular risk (Johnson, 2003). 29% of the 
reduction in the composite outcome measure 
cardiovascular death was shown in the secondary analysis 
life study (Hoieggen, 2004). This study demonstrates 
significant change in urinary uric acid level. Basically this 
study was designed to assess the uricosuric effect of 
Losartan in hypertensive patients already taken Thiazide 
for hypertension and that Thiazide caused Hyperuricemia. 
The increase in urinary uric acid level with Losartan + 
Thiazide was significantly higher as compared to 
Thiazide and Losartan. When Thiazide compared with 
Thiazide + Losartan statistically, a highly significant 
difference observed with p<0.001 at day 90 of the study. 
In contrast when Thiazide compared with Losartan 
statistically a highly significant difference observed with 
p<0.001 at day 90 of study. When Thiazide + Losartan 
compared to Losartan a significant difference (p<0.005) 
was seen proving the more effect of Losartan +Thiazide.  
In contrast to Thiazide, Thiazide + Losartan and Losartan 
led to a greater increase in urinary uric acid level as 
depicted in table 1, figs. 1, 2. Our study is supported by 
the study of (Bardin, 2003) showing that Losartan 
increase urinary uric acid excretion up to 30% and was 
observed 15% reduction in mean serum uric acid level by 
Losartan. Our observation of Losartan+ Thiazide group 
and Losartan regarding urinary uric acid also supported 
by (Puig et al., 1999) observe that Losartan increase 
urinary uric acid level (25%) (Moore, 2002) concluded 
that Losartan is unique among the angiotensin II 
antagonist with a uricosuric effect. The serum uric acid 
lowering effect of Losartan prevents Thiazide induced 
Hyperuricemia when it is given in the combination with  a 
Thiazide diuretic. 
 

Table 1: Changes in mean urinary uric acid level from day 0-day 45, day 90 and day 0-day 90 of treatment with 
thiazide, Losartan + thiazide and Losartan in Hyperuricemic and hypertensive patients. 
 

Group  At day 0 At day 45 At day 90 
P value Percentage 

D0-D45 D45-D90 D0-D90 D0-D90 
Thiazide n 20 18 18 

Mean 443.50 419.17 402.22  
0.001 

 
0.001 

 
0.001 

 
-9.30% ± SEM 10.47 11.28 10.25 

Losartan+  
Thiazide 

n 20 20 19  
0.001 

 
0.001 

 
0.001 

 
13.27% Mean 499.50 546.25 565.79 

±SEM 18.15 18.25 19.24 
Losartan n 20 20 20  

0.001 
 

0.001 
 

0.001 
 

6.70% Mean 472.75 495.75 504.50 
±SEM 8.60 9.67 8.47 

Key: All observations were measured in mg/dl figure in parentheses indicate number of patients. D = Day, n= Number of patients, 
Figure in (mean ± SEM), (-) Indicate decrease per percentage. 
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.CONCLUSION 
 
There are many classes of potentially antihypertensive 
drugs based on the efficacy and tolerability, a number of 
considerations enter in to the selection of drugs for 
hypertensive patients who are also Hyperuricemic. Hence 
it can be concluded from the present study that the 
combination therapy Losartan the first member of 
Angiotensin II type I receptor blocker and Thiazide might 
be particularly useful in Hyperuricemic patients on 
Thiazide diuretics to control blood pressure. And we can 
prescribe Thiazide in combination with Losartan in 
patients having Hyperuricemia, hypertension and gout.  
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Fig. 2: Comparison between thiazide and Losartan +Thiazide,  thiazide and Losartan and thiazide + Losartan and 
Losartan in mean urinary uric acid level from day 0, day 45 and day 90 in Hyperuricemic and hypertensive patients. 
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