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Abstract 
Introduction: Uric acid, which is an end product of purine metabolism is associated with cardiovascular risk 
via its up regulation of inflammatory markers.

Objectives: To determine the effects of different statins on the serum uric acid level of dyslipidemic patients 
in the University of Port-Harcourt Teaching Hospital, as well as correlate the doses of the selected statins with 
these effects.

Method: This was a cohort study carried out over a period of 9 months from June 2017 to February 2018, in 
the University of Port-Harcourt Teaching Hospital. Dyslipidemic subjects who met the study criteria, had 
their baseline serum uric acid assayed and repeated at 3months.

Results: Three hundred and sixty six subjects were recruited, but forty-six were lost to follow-up. The 
subjects used for final analysis were 160 test subjects placed on statins and 160 control subjects who were 
statin- free. The mean age± SD of the test subjects was 57.02±12.45, while that of the control subjects was 
51.86±13.27. Statins had a significant effect on the reduction of serum uric acid, although there was no 
significant correlation between the doses of statins used and the uric acid levels.

Conclusions: Statins were found to have hypouricemic effects, although there was no significant correlation 
between the dosages of statins and their effects on serum uric acid.
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Introduction
Hyperuricemia is a health problem in 
industrialized nations with increasing 
prevalence world-wide. It has been 
associated with dyslipidemia and 

1 cardiovascular mortality. In the United 
2

States, Rodriguez et al  reported that about 
5 3 %  o f  a d u l t  p o p u l a t i o n  h a v e  
d y s l i p i d e m i a ,  p r e d o m i n a n t l y  
hypertriglyceridemia (30%). In developing 
c o u n t r i e s ,  t h e  m a j o r i t y  o f  t h e  
cardiovascular death is among the young 

3adults and middle age group  and in the 
future, it will impact negatively on the 
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economic growth and development as they 
belong to the working class.  Uric acid has 
been found to have pro-inflammatory 
activity, which it exerts by the induction of 
nicotinamide adenine diphosphate 
oxidase( NADP-oxidase) in cultured 
adipocytes, thereby up-regulating C-
reactive protein, a marker of inflammation 
in endothelium of the vascular smooth 

4 muscles. Statins which are analogues of 3-
hydroxy-3-methylglutaryl CoA (HMG 
CoA) and inhibitors of the rate limiting step 
of cholesterol synthesis have been reported 
to have other effects unrelated to its 

Niger Delta Journal of  Medical Sciences



42

5,6cholesterol lowering activity,  of which 
hypouricemic effect is often associated. It is 
therefore necessary to determine if statins 
have effects on the reduction of uric acid 
level of dyslipidemic patients to encourage 
its use in the reduction of cardiovascular 
risk.
The aim of the study is therefore to 
determine the effects of statins on the 
serum uric acid of dyslipidemic patients in 
the University of Port-Harcourt Teaching 
Hospital and to also correlate the doses of 
different statins with these effects.

Materials and Methods
The study was carried out in the University 
of Port-Harcourt Teaching Hospital 
(UPTH), Port-Harcourt, a tertiary hospital 
in Port-Harcourt, Rivers State. The test 
subjects were diabetic, hypertensive and 
stroke patients who were about to be 
commenced on statins, presenting with 

dyslipidemia, defined as total cholesterol ≥
5.17 mmol/l (200mg/dl), low density 

lipoprotein cholesterol (LDL-C) ≥ 3.36 
mmol/l (130 mg/dl), high density 

lipoprotein cholesterol (HDL-C) ≤ 1.03 

mmol/l (40mg/dl) for males, ≤1.3 mmol/l 
(50mg/dl) for females and Serum 

tr iglycerides(TG) ≥ 1.7  mmmol/l  
7 

(150mg/dl) using ATP III criteria. Subjects 
who had evidence of an inflammatory 
disorder or on anti-inflammatory drug 
were excluded. Dyslipidemic patients with 
similar illness as the case subjects who have 
given informed written consent, but are to 
be on life style modification were recruited 
as control subjects. Ethical approval was 
obtained from the Research Ethics 
Committee of the University of Port 
Harcourt  Teaching Hospi ta l  and 
University of Port-Harcourt.
 
Subjects were recruited into the study using 
a systematic sampling technique. After 
adjusting for 10% attrition, 366 subjects 
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were recruited, but 46 were lost to follow-
up. 160 test and 160 control subjects were 
used for the final analysis. It was a cohort 
study carried out over a period of 9 months 
from June 2017 to February 2018. Patients 
who met the study criteria were recruited 
and followed up for 3 months. Patients 
were counseled to fast for at least 8 hours 
prior to the determination of fasting lipid 
profile. Patients had fasting lipid profile 
and serum uric acid done at baseline and 
repeated 3 months later. Total-cholesterol 
was measured using the enzymatic method 
(cholesterol oxidase method), which the 
principle is based on the hydrolysis of 
cholesteryl esters and oxidation of the 3-OH 
group of cholesterol. The very low density 
lipoproteins and low density lipoproteins 
were precipitated with a polyanionic 
reagent and the HDL-cholesterol was then 
determined with colorimetric enzymatic 

8 
method at an absorbance of 510nm.
T r i g l y c e r i d e s  w e r e  m e a s u r e d  
enzymatically in serum using a series of 
coupled reactions in which triglyceride was 
hydrolyzed to produce glycerol. Glycerol 
was then oxidized using glycerol oxidase, 
and H O , which was measured at an 2 2

9 absorbance of 546nm. LDL-c values was 
calculated using the Friedewald equation. 
LDL-c = TC – (HDL-c + TG /2.2). Uricase 
method was used for uric acid estimation, 
whereby uric acid is transformed by uricase 
to hydrogen peroxide which reacts with 4-
aminoantipyridine in the presence of 
peroxidase to produce a colored complex 
which is directly proportional to the uric 

10acid levels in the sample.

Statistical Package for Social Sciences 22 
(SPSS-22) was used for data analysis. 
Results were presented as mean±standard 
deviation for continuous variables. 
Continuous variables were compared with 
the students T-test, while proportions or 
categorical parameters were compared 
with chi-square test. A p value of less than 
0.05 was considered statistically significant.       
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Socio-demographics

 

Test

 

Group

 

N=160(%)

 
 

Control

 

Group

 

N=160(%)

 
Total

  

N=320(%)

 

 

Age(years):

  

group

 

21-30

 

31-40

 

41-50

 

51-60

 

61-70

 

>70

 

Mean
 
±

 
SD

  

Sex:
 

Female 

Male
  

  

 

0(0.00)

 

22(13.75)

 

17(10.63)

 

58(36.25)

 

43(26.88)

 

20(12.50)

 

57.02
 
±12.45

  

 

98(61.25) 

62(38.75)
  

  

 

24(15.00)

 

22(13.75)

 

16(10.00)

 

42(26.25)

 

56(35.00)

 

0(0.00)

 

51.86±13.27
  

 

94(58.75) 

66(41.25)
  

  

 

24(7.50)

 

44(13.75)

 

33(10.31)

 

100(31.25)

 

99(30.94)

 

20(6.25)

 

-
  

 

192(60.00) 

128(40.00)
  

 

The mean age± SD of the test subjects was 57.02±12.45 and that of the control was 51.86±13.27.
Among the test subjects, 61.25% were females while 38.75% were males, however, 58.75% of the recruited 
control subjects were females compared to 41.25% who were males.

Among the test subjects, the commonest 

form of dyslipidemia was high T-

cholesterol reported in 53.1% of the 

r e c r u i t e d  s u b j e c t s ,  w h i l e  

hypertriglyceridemia (27.5%) was the least 

pattern of dyslipidemia. However, high 
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Results. 
Table 1: Socio-demographic characteristics of the study population.

Figure 1: Pattern of dyslipidemia among the test subjects and control

LDL-Cholesterol was the most prevalent 

pattern of dyslipidemia seen in 58.7% of the 

control subjects, while low-HDL cholesterol 

found in 26.2%, represented the least type of 

dyslipidemia among the control subjects. 
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Table 2 : Comparison of the mean  serum uric acid of the test and control subjects at the start 
and after 3 months of statins therapy.

Inflammatory 
marker

Baseline(mean±SD) 3months 

(mean±SD) 

Mean ±SD 

(decrease-) or 
(increase+) 

Paired t 
test

 p-value 

Uric 
acid(umol/l) 

 
Test subjects 

Control 

Independent 
t-test(p-value) 

  

 

 297.38±69.16 

320.31±63.08 

1.55(0.123) 
 

  

 

 284.91±86.28 

317.74±65.21 

2.20(0.03)* 

  

 

 -12.47±34.50 

-2.5±32.65 

3.11(0.002)* 

  

 

 4.57 

0.99 

 

 

 

 0.001* 

0.32 

*Statistically significant (p<0.05) 

There was a significant reduction of the mean serum uric acid of the subjects on statins by 
12.47±34.5 after 3months of therapy as well as  a significant difference between the mean serum uric 
acid of the test and control subjects after 3 months (p=0.002)
 
Table 3: The effects of different statins on serum uric acid 

 

 

 

 

 

 

 

 

 

 

 

 

 

Type of statin Baseline Uric acid Uric acid at 3months Mean 
decrease 

p-value 

 Artovastatin 

Rosuvastatin 

 274.74±63.08 

305.70±68.00 

 254.88±60.79 

295±67.78 

 19.86±32.65 

9.76±23.53 

 0.0001* 

0.006* 

 *Statistically significant (p<0.05) 

There was a significant reduction of the mean serum uric acid of patients on artovastatin and 
rosuvastatin by 19.86±32.65 and 9.76±9.76 respectively. The mean decrease among patients on 
artovastatin was found to be more than rosuvastatin.

Table 4: Comparison of the effects of the various doses of statins on the serum uric acid of the test 
subjects after 3months of therapy 

Statins        n(% frequency) Uric 
acid(umol/l) 

start 

Uric 
acid(umol/l) 

3 months 

Mean 
decrease(-) or 
increase(+) 

Paired t test 

Rosuvastatin   117(73.13) 
5mg                     5(4.3) 

10mg
                   

97(82.9)
 

20mg
                  

15(12.8)
 

Artovastatin
   

43(26.88)
 10mg

                  
22(51.2)

 
20mg

                  
16(37.2)

 
40mg

                  
5(11.6)

 

 
280.00±100.00 

302.95±69.00
 

332.07±42.25
 

 266.64±72.60
 

265.50±43.75
 

340.00±87.38
 

 
274.20±99.04 

290.81±67.77
 

336.33±40.85
 

 250.77±62.93
 

243.38±41.84
 

309.80±84.03
 

 
-5.80±10.20 

-12.13±39.02
 

+4.27±30.47
 

 -15.86±30.75
 

-22.13±11.14
 

-30.20±11.88
 

 
1.27 

3.06
 

0.54
 

 2.41
 

7.94
 

5.68
  *Statistically significant (p<0.05).
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Among patients on rosuvastatin, 5mg and 
10mg, serum uric acid was reduced by 
5.80±10.20 and 12.13±39.02 respectively, while 
20mg increased the mean serum uric acid by 

Figure 2: A scatter plot showing the 
Pearson correlational co-efficient between 
the doses of statins and the changes in the 
serum uric acid of the case subjects. There 
was no significant correlation between the 
doses of statins and their effects on serum 
uric acid.

Discussion
The mean serum uric acid of the subjects on 
statins was significantly reduced when 
compared to the statin-free subjects and the 
reduction in uric acid was more among 
patients on artovastatin when compared to 
rosuvastatin. This implies that statins have 
significant hypouricemic effect on patients 
with dyslipidemia. This finding was 
similar to a retrospective study by Ogata 

11 
and his colleague who reported a 
significant reduction of serum uric acid of 
dyslipidemic patients on artovastatin and 
rosuvastatin by 6.5% and 3.6% respectively 
after 6 months of therapy. This suggests 
that artovastatin may have a better 
hypouricemic effect than rosuvastatin. 
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12
Additionally, Millionis et al   reported that  
40mg of artovastatin had a significant 
hypouricemic effect after 3 months of 
therapy, while, there was no change in uric 
acid level with the same dose of simvastatin 
after the same duration of therapy. 

13
On the contrary, Derosa et al  reported a 
significant reduction in serum uric acid 
level among patients on artovastatin and 
simvastatin therapy and this effect was not 
evident on patients who were on 
pitavastatin and rosuvastatin therapy. This 
suggests that this pleiotrophic effect of 
statin is linked to the individual drugs 
rather than the class of drug. Moreover, 
artovastatin has also been found to be a 
more potent statin than simvastatin 
because of its additional binding 

14 
interactions. In this study, there was no 
significant correlation between doses of 
statins used and serum uric acid, a possible 
explanation could be due to the short 
duration of the medication. Moreover, most 
patients were on moderate intensity statins. 

 

4.27±30.47. However, 10mg, 20mg and 40mg of 
artovastatin reduced serum uric acid by 
15.86±30.75, 22.13±11.14 and 30.20±11.88 
respectively.
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Conclusion
Statins were found to significantly reduce 
the serum uric acid of dyslipidemic 
patients, although there was no significant 
dose dependent effect of statins on serum 
uric acid. 
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