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Background: Hyperuricemia has been associated with increased risk of endothelial dysfunction, cardiovascular, and renal 
disease. Allopurinol is a potent xanthine oxidase inhibitor used in hyperuricemic patients. It has been shown to decrease 
cardiovascular disease and hypertension. However, studies have reported conflicting evidence on its effects on blood pressure 
(BP) and estimated glomerular filtration rate (GFR) in chronic kidney disease (CKD) patients.
Objective: To demonstrate the effect of allopurinol on BP and estimated GFR in CKD patients.
Material and Method: Patients with CKD stage II-III were screened for possible study enrollment. All patients received 
allopurinol 50 mg once daily for 12 weeks. The main outcomes were to observe the changes of BP and GFR after given 
treatment.
Results: Forty-four patients were eligible with mean age of 70.148.50 years and mean estimated GFR of 43.2214.44 mL/
min/1.73 m2. Serum uric acid decreased significantly from 8.112.68 to 7.052.38 mg/dL (p = 0.012) at the end of the study. 
Allopurinol had also statistically significant lower systolic BP (137.7214.72 to 131.3412.10 mmHg, p = 0.019) and 
diastolic BP (79.6311.56 to 75.439.80 mmHg, p = 0.037) at 12 weeks when compared to baseline. There was significant 
increased in GFR after treatment (43.2214.44 vs. 45.3416.09, mL/min/1.73 m2, p = 0.029). No serious adverse effects 
were noted in any of the treated subjects. Two patients (4.5%) in the treatment group had minor skin reaction.
Conclusion: The study results confirmed that 12 weeks of allopurinol treatment affects the values of serum uric acid, BP 
and GFR in early stage of CKD patients who already received standard antihypertensive agents without any significant 
serious adverse effects.
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 Serum uric acid has been implicated in the 
pathogenesis of hypertension. Hyperuricemia has been 
observed in 25% of untreated hypertensive subjects, 
50% of those on treatment, and 75% to 100% of those 
with malignant hypertension or renal dysfunction(1). 
Population-based studies have also found an increased 
frequency of hypertension with stepwise increases in 
serum uric acid levels(2) and there are many studies 
examine whether an elevated uric acid level predicts 
the development of hypertension(3-5).
 Uric acid induced hypertension and kidney 
injury in the animal model was mediated by two 
mechanisms. The first mechanism resulted from          
uric acid-induced renal vasoconstriction mediated by 
endothelial dysfunction with reduced nitric oxide levels 

and by activation of the renin-angiotensin system(6,7). 
Later, however, the hyperuricemia causes progressive 
renal microvascular disease, and once sufficient 
narrowing of the arteriolar lumen occurs(8). The           
initial study suggested that lowering uric acid in the 
CKD subjects could improve renal function in CKD 
population.
 The xanthine oxidase inhibitor allopurinol 
improves endothelial dysfunction in patients with        
type 2 diabetes with mild hypertension(9) and 
concomitantly with a decrease of serum uric acid 
levels(10). Allopurinol, which blocks both uric acid      
and oxidant formation, can reverse the impaired 
endothelial nitric oxide production and might decrease 
blood pressure (BP) level and renal progression in 
current situation. In the short-term, crossover study of 
adolescents with newly diagnosed hypertension, 
treatment with allopurinol resulted in reduction of 
BP(11). There are also very few data evaluating the 
efficacy of uric acid reduction on progression of 
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CKD(12,13). The present study was designed to test the 
hypothesis that administrating allopurinol to decrease 
serum uric acid levels in hyperuricemic patients with 
CKD could be of benefit in decreasing BP and slowing 
the rate of renal disease progression in these patients.

Material and Method
 This 12-week prospective clinical study was 
conducted in patients with CKD stage II-III at the 
outpatient clinic, Phramongkutklao Hospital. The  
study was approved by the Institutional Review Boards 
of the Phramongkutklao Hospital. Recruitment began 
in June 2012 and was completed in August 2013. 
Treatment protocol patients were ingested allopurinol 
50 mg once daily for 12 weeks. If the decision was 
made that the serious adverse event was likely or 
possibly due to the treatment protocol, the treatment 
would be discontinued. The inclusion criteria were age 
18 years or older, stable treatment with antihypertensive 
agents, lipid lowering agents and metabolic controls 
for at least three months, and no treatment with uric 
lowering agents within six months before starting         
the study. Patients with active malignancy, severe  
heart, lung or liver disease, strokes, chronic infection 
(e.g., tuberculosis) within one year prior to the study, 
pregnancy, any immunological or inflammatory 
disorders, and known history of allopurinol hyper-
sensitivity were excluded from the study. All patients 
gave informed written consent. All patients were 
informed to assure that any medications known to 
interfere with uric metabolism, such as lipid lowering 
drugs and antihypertensive agents, including dietary 
intake and daily lifestyle were not changed during       
the follow-up.

Clinical laboratory measurements
 Medical histories and physical examinations 
were performed on each subject at outpatient clinic. 
Casual systolic and diastolic BP were measured using 
a standard mercury sphygmomanometer applied              
on  the same arm after a 10-minute rest in a sitting 
position. During at least two different visits at one week 
apart BPs were taken, an averaged BP was calculated 
to represent the clinical BP reference value.
 After an 8-hour overnight fast, all patients 
underwent routine laboratory tests including assays  
for plasma levels of total cholesterol, low-density 
lipoprotein, high-density lipoprotein, triglyceride, 
creatinine, blood urea nitrogen (BUN), and urine 
protein creatinine index at baseline, and at the end of 
the trial.

 Concentrations of serum creatinine were 
measured by an enzymatic assay (Roche Diagnostics 
GmbH). An estimate of the glomerular filtration rate 
(GFR) was obtained in adults using the 2009 CKD-EPI 
creatinine equation and staging according to the Kidney 
Disease: Improving Global Outcomes (KDIGO) 
2012(14).

Safety monitoring
 Adverse events that may or may not consider 
to be related to allopurinol treatment were monitored 
every four weeks. The patients were questioned in a 
systematic way about their experiences concerning  
any adverse events during the previous four weeks. 
Patients also underwent blood drawing for safety       
tests that included complete blood counts, and liver 
function tests. For minor adverse events, allopurinol 
would be withheld temporarily until symptoms 
resolved; then allopurinol therapy would be restarted 
and the patient closely monitored. For serious adverse 
events, allopurinol therapy would be discontinued at 
once and terminated the study.

Statistical analysis
 The key method of analysis was the comparison 
of the changes between the baseline and 12-week 
values in the allopurinol treated group using paired 
t-tests or Wilcoxon signed ranks test. Statistical analyses 
were performed using the SPSS version 15 program 
for Windows (SPSS Inc, Chicago, IL). Measured values 
of the results were expressed in mean  standard 
deviation and median with interquartile range. A 
p<0.05 was considered statistically significant.

Results
 Seventy-four patients with CKD stage II-III 
were screened for possible study enrollment. Forty-four 
patients were eligible according to the entry criteria 
and received allopurinol 50 mg once daily. All of         
these patients were 100% adherent to the allopurinol 
prescription based on pill counts. Mean age was 
70.148.50 years and mean estimated GFR was 
43.2214.44 mL/min/1.73 m2. The underlying diseases 
included hypertension (100%), dyslipidemia (95.5%), 
type 2 diabetes (31.2%), gout (18.2%), cerebrovascular 
disease (6.8%), and coronary heart disease (2.3%). 
Before allopurinol supplement, major patients were 
administered calcium channel blocker, beta-blocker, 
angiotensin converting enzyme inhibitor and 
angiotensin receptor blocker. Characteristics of the 
patients were shown in Table 1.
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Biochemical profiles and BP measurements
 Biochemical profiles were shown in Table 2. 
Serum uric acid decreased significantly from 8.112.68 
to 7.052.38 mg/dL (p = 0.012) at the end of study. 
Whereas, lipid profiles and liver enzymes were not 
significantly different before and after treatment.       
There was significant decrease in systolic BP from 
137.7214.72 to 131.34 12.10 mmHg (p = 0.019) and 
diastolic BP from 79.6311.56 to 75.439.80 mmHg 
(p = 0.037) after 12 weeks of allopurinol treatment 
(Fig. 1).

Renal parameters
 Estimated GFR increased significantly from 
baseline (43.2214.44 vs. 45.3416.09, mL/min/1.73 m2, 
p = 0.029) (Figure 2), but there was no significant 
changes in BUN, serum creatinine, urine protein 
creatinine index after 12 weeks of treatment (Table 2). 
However, there was a trend toward lower serum 
creatinine level after treatment, although it did not 
reach statistical significance (p = 0.09).

Safety profiles
 During the 12-week study period, two of         
the original 44 patients (4.5%) were withdrawn 
prematurely because they developed skin rashes and 
itching two-three days after the initiation of allopurinol 
treatment, and the rashes subsided promptly after drug 
withdrawal. Then, allopurinol therapy was restarted 
and the patients were closely monitored. No serious 
complications were observed and serum liver function 
measurements were normal in all patients receiving 
allopurinol treatment.

Table 1. Characteristics of the study population

Variables Total (n = 44)
Age (years) 70.148.50
Male      25 (56.8)
Weight (kg) 68.1515.35
Underlying disease
 Hypertension
 Dyslipidemia
 Type 2 diabetes
 Gout
 Cerebrovascular disease
 Coronary heart disease

 
     44 (100)
     42 (95.5)
     14 (31.8)
       8 (18.2)
       3 (6.8)
       1 (2.3)

Antihypertensive agents
 Calcium channel blocker
 Beta-blocker
 Angiotensin converting enzyme inhibitor
 Angiotensin receptor blocker
 Diuretic
 Alpha-blocker

 
     35 (79.6)
     19 (43.2)
     16 (36.4)
     13 (29.6)
     12 (27.3)
     10 (22.7)

Lipid lowering agents
 Statin
 Fibrate

 
     38 (86.4)
       2 (4.6)

Serum uric acid (mg/dL) 8.112.68
Median urine protein creatinine index (IQR) 210 (72.7, 772)
Blood urea nitrogen (mg/dL) 21.289.21
Serum creatinine (mg/dL)   1.540.65
Glomerular filtration rate (mL/min/1.73 m2)   43.2214.44
Systolic blood pressure (mmHg) 137.7214.72
Diastolic blood pressure (mmHg)   79.6311.56

Values expressed as n (%), mean  SD, or median with 
interquartile range (IQR)

Table 2. Outcomes after 12 weeks of allopurinol treatment

Baseline 12 weeks p-value
Serum uric acid (mg/dL)   8.112.68   7.052.38 0.012
Urine protein creatinine index (IQR) 210 (72.7, 772) 125.8 (77.8, 931) 0.658
Blood urea nitrogen (mg/dL) 21.289.21 20.139.06 0.389
Serum creatinine (mg/dL)   1.540.65   1.490.65 0.091
LDL (mg/dL) 110.7947.05 104.1132.62 0.437
HDL (mg/dL)   49.6715.22   52.0818.55 0.224
Cholesterol (mg/dL) 187.0061.06 177.6442.52 0.490
Triglycerides (mg/dL) (IQR) 148 (82.5, 234) 128.5 (95, 224) 0.224
AST (U/L) 24.869.32   27.3214.43 0.124
ALT (U/L) 19.128.81 20.369.54 0.381

LDL = low-density lipoprotein; HDL = high-density lipoprotein; AST = aspartate aminotransferase; ALT = alanine 
aminotransferase
Values expressed as mean  SD or median with interquartile range (IQR)
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allopurinol, 200 mg twice daily for four weeks versus 
placebo. Mean change in systolic BP for allopurinol 
was -6.3 mmHg vs. 0.8 mmHg for placebo and mean 
change in diastolic BP for allopurinol was -4.6 mmHg 
vs. -0.3 mmHg for placebo(11). In hemodialysis patients, 
after the 12 weeks of allopurinol 100 mg once daily, 
systolic and diastolic BP also significantly decreased(18). 
It is consistent with our findings that systolic BP and 
diastolic BP decreased in patients with CKD stage II-III 
after supplement with allopurinol 50 mg once daily for 
12 weeks. Therefore, it seems that to ameliorate the 
hypertensive effect of hyperuricemia, early treatment 
with allopurinol may be necessary in early stage of 
CKD.
 The present findings supported and           
extended previous investigations to demonstrate that 
administration of allopurinol reduced the risk factors 
for CKD and end stage renal disease(19-21). Animal 
model also demonstrated that microvascular renal 
disease resulted from direct effects of uric acid, the 
urate was shown to enter into the vascular smooth 
muscle cell where it caused cell proliferation, activated 
the local renin-angiotensin system, and stimulated           
the production of various inflammatory mediators 
including C-reactive protein and monocyte 
chemoattractant protein-1(22). There are very few data 
evaluating the efficacy of uric acid reduction on 
progression of CKD. One report in 48 hyperuricemic 
patients with normal renal function treated with 
allopurinol 300 mg once daily showed the serum uric 
acid decreased from 8.0 to 5.5 mg/dL and calculated 
GFR increased from 79 to 92 ml/minute(12). Another 
group performed a study randomizing 54 patients        
with CKD stage II-IV and serum uric acid >7.6 mg/dL 
to allopurinol therapy or control groups. Allopurinol 
therapy significantly decreased serum uric acid levels 
in hyperuricemic patients with mild to moderate CKD 
and preserved kidney function during 12 months of 
therapy compared with controls(13). Recent study also 
reported that allopurinol decreased C-reactive protein 
and slowed down the progression of renal disease in 
113 patients with GFR <60 ml/minute(23). Although, 
our results did not demonstrate significant changes in 
BUN and serum creatinine after 12 weeks of treatment, 
but there was a trend toward lower serum creatinine 
level and a significant higher GFR that were sensitive 
and standard marker for changing renal function.
 Increased risk of severe, even life-threatening, 
reactions have been reported to be more common in 
patients with CKD and occurred in 1 of 25 patients 
limited the use of allopurinol in the CKD population 

Discussion
 The present study constituted of prospective 
clinical trial of allopurinol treatment in CKD patients. 
In CKD patients stage II-III compared to baseline, the 
low dose allopurinol treatment resulted in decreasing 
serum uric acid levels, systolic BP, diastolic BP, and 
increasing in GFR. It also detected the incidence of 
minor side effects of skin rashes (4.5%). Thus, these 
findings indicated that allopurinol does not only       
reduce serum uric acid effectively and safely, but also 
partly improves hypertension and renal function in 
patients with early stage CKD.
 Hyperuricemia predicts new-onset out-of-
office hypertension, and long-term cardiovascular and 
all-cause mortality(15,16). Animal models consistently 
demonstrate the increase in BP under conditions of 
induced hyperuricemia and this can be blocked or 
ameliorated by the administration of a xanthine oxidase 
inhibitor or uricosuric medication(17). There are limited 
clinical studies of xanthine oxidase inhibitor with BP. 
One report, a sample of 30 adolescents with newly 
diagnosed essential hypertension, were treated with 

Fig. 1 Systolic BP and diastolic BP at before and after  
12 weeks of allopurinol treatment. There were 
statistically differences in mean systolic BP and 
diastolic BP after treatment (p = 0.019 and p = 0.037).

Fig. 2 Estimated GFR at before and after 12 weeks of 
allopurinol treatment. There was statistically 
difference in mean GFR after treatment (p = 0.029).
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because of skin allergy(13). The present study found 
only minor skin reaction in two subjects. However, the 
present study included a relatively small number of 
patients, nonrandomized control and short-term study 
should not be construed to suggest that allopurinol is 
without adverse effects because the study was not 
designed to make such evaluation.
 In conclusion, allopurinol therapy significantly 
decreases serum uric acid levels in CKD patients. Its 
use is safe and helps control BP and preserve kidney 
function during 12 weeks of therapy. The superiority 
of allopurinol for the BP and renal function in patients 
with CKD should be further assessed by a larger 
number of patients and longer treatment period.

What is already known on this topic?
 Hyperuricemia has been associated with 
increased risk of hypertension, cardiovascular and  
renal disease. Allopurinol is a potent xanthine         
oxidase inhibitor used in hyperuricemic patients. It has 
also been shown to decrease cardiovascular disease 
and hypertension. However, studies have reported 
conflicting evidence on its effects on blood pressure 
and renal function in CKD patients.

What this study adds?
 Low dose allopurinol therapy (50 mg/day) 
significantly decreases serum uric acid levels in CKD 
patients. Its use is safe and helps control blood pressure 
and preserve kidney function during 12 weeks of 
therapy. The superiority of allopurinol is for the blood 
pressure and renal function in patients with CKD.
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ประโยชนของยา allopurinol ตอความดันโลหิต และการทํางานของไตในการรักษาผูปวยไตเร้ือรังระยะตน

บัญชา สถิระพจน, อรสาต วีระจิตตม, อนุชาติ บุระตะ, อุปถัมภ ศุภสินธุ, ประเจษฎ เรืองกาญจนเศรษฐ

ภมูหิลงั: ภาวะยูรกิในเลือดสงูสมัพันธกบัการเกิดพยาธิสภาพของหลอดเลือด โรคหวัใจและหลอดเลือด และโรคไต ยา allopurinol 
ออกฤทธ์ิยับยั้งการทํางานของเอนไซม xanthine oxidase ใชรักษาผูปวยท่ีมีภาวะยูริกในเลือดสูง ยากลุมนี้มีรายงานสามารถลด
อัตราการเกิดโรคหวัใจและหลอดเลือด และความดันโลหิตสูงได อยางไรก็ตามหลักฐานการศึกษามีความขัดแยงกันถึงบทบาทของ
ยาตอระดับความดันโลหิต และอัตราการกรองของไตในผูปวยโรคไตเรื้อรัง
วตัถปุระสงค: เพือ่แสดงประสิทธภิาพของยา allopurinol ตอระดับความดันโลหติ และอัตราการกรองของไตในผูปวยโรคไตเร้ือรงั
วัสดุและวิธีการ: ผูปวยโรคไตเร้ือรังระยะ 2 และ 3 ถูกคัดกรองเขาการศึกษา ผูปวยทุกรายจะไดรับยา allopurinol 50 มิลลิกรัม
ตอวัน นาน 12 สัปดาห ผลการศึกษาหลักคือ ติดตามการเปลี่ยนแปลงของระดับความดันโลหิต และอัตราการกรองของไตหลังการ
รักษา
ผลการศึกษา: ผูปวยโรคไตเร้ือรงั 44 ราย อายเุฉลีย่ 70.14±8.50 ป และอตัราการกรองของไตเฉล่ีย 43.22±14.44 มลิลลิติร/นาที 
ตอ 1.73 ตารางเมตร ระดับยูริกในเลือดลดลงจาก.11.00±2.68 เปน 7.05±2.38 มิลลิกรัม/เดซิลิตร อยางมีนัยสําคัญทางสถิติ    
p = 0.012 หลังจบการศึกษา ยา allopurinol สามารถลดความโลหิตขณะหัวใจบีบตัวจาก 137.72±14.72 เปน 131.34±12.1 
มลิลเิมตรปรอท อยางมนียัสาํคัญทางสถิต ิp = 0.019 และลดความดันโลหิตขณะหัวใจคลายตวัจาก 79.63±11.56 เปน 75.43±9.8 
มิลลิเมตรปรอท อยางมีนัยสําคัญทางสถิติ p = 0.037 นอกจากนี้ยายังสามารถเพ่ิมอัตรากรองของไตจาก 43.22±14.44 เปน 
45.34±16.09 มิลลิลิตร/นาที ตอ 1.73 ตารางเมตร อยางมีนัยสําคัญทางสถิติ p = 0.029 โดยไมพบผลขางเคียงรายแรงใดๆ         
พบเพียงผูปวย 2 ราย หรือรอยละ 4.5 ที่มีอาการผื่นแพยาแบบไมรุนแรง
สรปุ: การศกึษานีย้นืยนัวา การกัษาดวยยา allopurinol เปนระยะเวลา 12 สปัดาห มปีระสทิธภิาพลดยรูกิในเลอืด ลดความดนัโลหติ 
และเพิ่มอัตรากรองของไตในผูปวยไตเรื้อรังระยะตนที่ไดรับการรักษาตามมาตรฐานดวยยาควบคุมความดันโลหิตสูงอยูเดิม โดย       
ไมพบผลขางเคียงรายแรงใดๆ


