
ACEi – Angiotensin-converting enzyme inhibitors, ARB – Angiotensin II receptor blockers,  CKD - Chronic kidney disease, CVD – Cardiovascular disease, 
 D – Diuretics, DM – Diabetes mellitus, HF - Heart failure, IC - Ischemic cardiomyopathy, LVH – Left ventricular hypertrophy, MI - Myocardial infarction, NR – 

Not reported, S – Stroke, SA – Salicylic acid, SAH – Systemic arterial hypertension, Sm – Smoking, St – Statins 

Study 

Study 

Design 

Publication 

format 
Population 

Intervention vs 

comparator 

Age 

(mean) 

Male 

(%) 

Prevalence 

of gout (%) 

Prevalence of 

risk factors or 

cardiovascular 

diseases (%) 

Use of 

medications 

(%) 

Duration 

of 

follow-

up (days) 

Industry 

Sponsoring 

Akhondzadeh, 

2005 (1) Parallel Full text Schizophrenia 

Allopurinol 

300mg vs 

Placebo 

34.4 71.7 NR NR NR 60 No 

Akhondzadeh, 

2006 (2) Parallel Full text Manic episode 

Allopurinol 

300mg vs 

Placebo 

26.2 51.2 NR NR NR 60 No 

Becker, 2005 (3) Parallel Full text Gout 

Febuxostat 40-

80-120mg vs 

Placebo 

54 90.8 100 SAH 49, DM 13 SA 0 30 

Yes (TAP 

Pharmaceutical 

Products)  

Borgi, 2017 (4) Parallel Full text 

Overweight/ 

obese, 

Hyperuricemic 

Allopurinol 300-

600mg vs 

Placebo 

41 48.9 NR Sm 8.1 NR 60 

No (National Institutes 

of  Health/National 

Heart, Lung, and Blood 

Institute)  

Bowden, 

2013(5) Parallel Full text CKD 

Allopurinol 

300mg vs 

Placebo 

60.8 58.3 NR 
CKD 100, DM 

54.2 
NR 56 No 

Brunstein, 2005 

(6) 
Cross -

over 
Full text Schizophrenia 

Allopurinol 

600mg vs 

Placebo 

38.6 60.9 0 

HF 0, IC 0, CKD 

0, MI 0, S 0, SAH 

0, DM 0 

ACEi/ARB 0, 

D 0, St 0, AS 

0 

42 No 

Chen, 2009 (7) Parallel Full text 
HF, 

Hyperuricemic 

Allopurinol 

300mg vs no 

treatment 

60 60 0 
HF 100, CKD 0, 

IC 42.5 
NR 90 NR 

ADDITIONAL FILE 2. Bredemeier et al. Xanthine Oxidase Inhibitors for Prevention of Cardiovascular Events: A Systematic Review and Meta-

Analysis of Randomized Controlled Trials. BMC Cardiovascular Disorders. 

Description of the studies included in the meta-analysis. 
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Not reported, S – Stroke, SA – Salicylic acid, SAH – Systemic arterial hypertension, Sm – Smoking, St – Statins 

Chen, 2014 (8) Parallel Full text Hemodialysis 

Allopurinol 200-

300mg vs no 

treatment 

NR 51.6 NR CKD 100 NR 270 NR 

Cingolani, 2006 

(9) Parallel Full text HF 

Oxypurinol 

600mg vs 

Placebo 

68.6 61.7 0 HF 100, IC 55 

ACEi/ARB 

80, St 25, SA 

63.3 

30 
Yes (Cardiome 

Pharma Corp). 

Dawson, 2009 

(10) Parallel Full text Subcortical stroke 

Allopurinol 

300mg vs 

Placebo 

58.3 NR 0 

MI 0, S 100, SAH 

59.1, DM 10.2, 

Sm 44.9 

ACEi/ARB 

55.1, D 34.7, 

St 93.9, SA 

95.9 

90 

No (West 

Endowments 

Research Fund) 

Deng, 2010 (11) Parallel Full text 
CKD, 

hyperuricemia 

Allopurinol 100-

300mg vs No 

treatment 

59.3 52.4 NR 
CKD 100, DM 

34.4 
NR 365 NR 

Dickerson, 2009 

(12) Parallel Full text Schizophrenia 

Allopurinol 

600mg vs 

Placebo 

43.1 66 0 

DM 0, HF 0, IC 

0, CKD 0, MI 0, S 

0 

NR 60 

No (Stanley 

Medical Research 

Institute) 

Dogan, 2011 

(13) Parallel Full text DM 

Allopurinol 

900mg vs 

Placebo 

50.3 51 0 

HF 0, IC 0, CKF 

0, MI 0, S 0, SAH 

0, DM 100, Sm 0 

ACEi/ARB 0, 

St 74, SA  85 
84 No 

Eddeland, 1983 

(14) Parallel Full text 

Indwelling 

Urethral 

Catheters 

Allopurinol 

300mg vs 

Placebo 

76.2 23.3 NR NR NR 
210 

(mean) 
No 

Ettinger, 1986 

(15) Parallel Full text 

Recurrent calcium 

oxalate stone 

disease 

Allopurinol 

300mg vs 

Placebo 

47.6 NR NR CKD 0 NR 168 

Partial (Burroughs 

Wellcome 

Company) 

Fan, 2012 (16) Parallel Full text Manic episode 

Allopurinol 

600mg vs 

Placebo 

42.8 51.8 0 
HF 0, IC 0, CKD 

0, MI 0, S 0 
NR 42 NR 
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Feuerman, 1973 

(17) 
Cross- 

over 
Full text Psoriasis 

Allopurinol 

600mg vs 

Placebo 

48.4 61.5 0 

HF 0, IC 0, CKD 

0, MI 0, S 0, SAH 

0, DM 15.4 

NR 56 No 

George, 2006 

(18) 
Cross- 

over 
Full text HF 

Allopurinol 300-

600mg vs 

Placebo 

69.7 83.3 NR 

HF 100, CKD 0, 

MI 70, CI 96.6 , 

SAH 60, Sm 10 

ACEi/ARB 

89.9, D 0,  

SA 80, St 90 

28 
No (British Heart 

Foundation) 

Gibson, 1982 

(19) Parallel Full text Gout 

Allopurinol 

200mg vs 

Placebo 

49 98.3 100 CKD 0, SAH 22 NR 730 

No (Arthritis and 

Rheumatism 

Council) 

Givertz, 2015 

(20) Parallel Full text HF 

Allopurinol 

600mg vs 

Placebo 

63 82.2 22.5 

HF 100, IC 53.3, 

MI 0, SAH 78.2, 

DM 54.5 

ACEi/ARB 

84.6 
180 

No (National 

Institutes of Health) 

*Goicoechea, 

2010 (21) Parallel Full text CKD 

Allopurinol 

100mg vs No 

treatment 

71.7 NR NR 
IC 23.5, CKD 

100, DM 37.2 

ACEi/ARB 

77.9, D 58.4, 

St 45.1 

702 

(mean) 
No 

Goldfarb,  2013 

(22) Parallel Full text Hyperuricosuric  

Allopurinol 

300mg vs 

Febuxostat 

80mg vs 

Placebo 

47.4 85.9 0 

CKD 61.2, MI 

30.3, S 0, SAH 

27.2, DM 12.2, 

Sm 21.2 

ACEi 18.2,  

St 28.3, D 

5.1 

180 

Yes (Takeda Global 

Research & 

Development 

Center) 

Greig, 2011 (23) Parallel Full text HF 

Allopurinol 

300mg vs 

Placebo 

59.5 82.4 NR 

HF 100, IC 21.6, 

SAH 59.5, DM 

14.9, Sm 13.5 

ACEi/ARB 

91.9, D 77, 

St 100 

28 
No (FONDECYT, 

FONDAP) 

Guo, 2015 (24) Parallel Full text 

Hyperuricemic, 

Acute ischemic 

stroke 

Allopurinol 

300mg vs no 

treatment 

67.4 63.7 0 
HF 0, CKD 0, DM 

0 
NR 84 NR 
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Guo, 2016 (25) Parallel Full text 

Acute Ischemic 

Stroke, 

hyperuricemia 

Allopurinol vs 

no treatment 
32 61.2 NR DM 0 NR 90 NR 

Hare, 2008 (26) Parallel Full text HF 

Oxypurinol 

600mg vs 

Placebo 

64.5 72.8 NR HF 100, IC 61 D 95 168 
Yes (Cardiome 

Pharma Corp.) 

Higgins, 2014 

(27) Parallel Full text 

Stroke and 

Transient 

ischaemic attack 

Allopurinol 

300mg vs 

Placebo 

67.9 57.5 0 

SAH 42.5, DM 

13.7, Sm 18.7, 

IC  10 

ACEi/ARB 

48.75, D 

31.25, SA 

92.5, St 92.5 

360 

No (The stroke 

Association, UK and  

Scottish Stroke 

Research Network) 

Hill, 2015 (28) Parallel Full text Gout 

Allopurinol 

200mg vs 

Placebo 

55.5 94.3 100 NR NR 28 No 

Hosoya, 2014 

(29) Parallel Full text 
Hyperuricemia 

CKD 

Topiroxostat 

160mg vs 

Placebo 

63.5 89.3 NR 
CKD 100, DM 

35,2 

ACEi/ARB 

56,5 
154 

Yes (Sanwa Kagaku 

Kenkyusho Co.) 

Hosoya, 2016 

fase 2a (30) Parallel Full text 
Gout, 

hyperuricemia 

Topiroxostat 40-

60-80-120mg vs 

Placebo 

45.5 100 66.6 DM 0, CKD 0 NR 60 
Yes (Fuji Yakuhin 

Co.) 

Hosoya, 2016 

fase 2b (31) Parallel Full text Hyperuricemia 

Allopurinol 

200mg 

vsTopiroxostat 

120-160mg vs 

Placebo 

51.4 98 NR CKD 0 NR 120 
Yes (Fuji Yakuhin 

Co.) 
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Jahangard, 2014 

(32) Parallel Full text Manic episode 

Allopurinol 

600mg vs 

Placebo 

34.4 61.4 NR 

HF 0, IC 0, MI 0, 

S 0 , DM 0, CKD 

0, Sm 0, SAH 0 

NR 28 No 

Jalal, 2016 (33) Parallel Full text 
CKD, 

hyperuricemia 

Allopurinol 

300mg vs 

Placebo 

57.4 79.9 0 

HF 0, CKD 100, 

DM 61, Sm 17.5 

CVD 45 

NR 90 
No (National 

Institutes of Health) 

Jalalzadeh, 2012 

(34) 
Cross- 

over 
Full text 

Hemodialysis, 

hyperuricemia 

Allopurinol 

100mg vs 

standard 

treatment 

55.9 62.3 NR 
CDK 100, SAH 

100 
ACEi 54.7 90 

No (Iran's Zanjan 

University of 

Medical Sciences) 

Jarnerot, 2000 

(35) Parallel Full text Ulcerative colitis 

Allopurinol 

200mg vs 

Placebo 

44 52.8 NR Sm 11.4 NR 365 No 

Jitapunkul, 1991 

(36) 
Cross- 

over 
Full text DM 

Allopurinol 

300mg vs 

Placebo 

51.3 NR NR 

CKD 100, HF 0, 

IC 0, MI 0, S 0, 

DM 100 

D 0, SA 0 84 No 

Joelsson, 2001 

(37) Parallel Full text Ulcerative colitis 

Allopurinol 

200mg vs 

Placebo 

38 59.8 NR NR NR 730 

No (Swedish 

Medical Research 

Council) 

Kamatami late 

phase 2, 2011 

(38) 
Parallel Full text 

Gout, 

Asymptomatic 

hyperuricemia 

Febuxostat 20-

40-60-80 vs 

Placebo 

53.6 97 59.3 
CKD 0, SAH 

48.7, DM 10.5 
NR 120 

Yes (Teijin Pharma 

Ltd.) 

Kamatani Phase 

3, 2011 (39) Parallel Full text Hyperuricemia 

Febuxostat 

20mg vs 

Febuxostat 

40mg vs 

Placebo 

47.5 100 100 

SAH 35.2 

CKD 7.8 

DM 10.7 

NR 60 
Yes (Teijin Pharma 

Ltd.) 
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Kanbay, 2011 

(40) Parallel Full text 
Asymptomatic 

hyperuricemia 

Allopurinol 

300mg vs No 

treatment 

52.1 50.2 0 

HF 0, IC 0, CKD 

0, MI 0, S 0, SAH 

0, DM 0, Sm 0 

ACEi/ARB 0, 

St 0 
120 No 

Kao, 2011 (41) Parallel Full text LVH, CKD 

Allopurinol 

300mg vs 

Placebo 

72.1 52.8 0 
HF 0, CKD 100, 

Sm 13.2 

ACEi/ARB 

73.6, D 45.3, 

St 77.3 

270 
No (British Heart 

Foundation) 

Khan, 2008 (42) Parallel Full text S, Hyperuricemia 

Allopurinol 

300mg vs 

Placebo 

68.5 78.6 NR 
IC 25, S 100, DM 

3.6, Sm 3.6 

ACEi/ARB 

64.3, D 46.4, 

St 89.3 

56 

No (Chest, Heart 

and Stroke 

Scotland, Heart 

Research UK) 

Lei, 2009 (43) Parallel Full text 
CKD, 

hyperuricemia 

Allopurinol 100-

200mg  vs no 

Placebo 

49 68.4 NR CKD 100 NR 365 NR 

Liu, 2007 (44) Parallel Full text 
CKD, 

hyperuricemia 

Allopurinol 100-

300mg vs No 

treatment 

46.0 61.6 NR CKD 100 NR 365 NR 

Liu, 2015 (45) Parallel Full text Type2 diabetes 

Allopurinol 

100mg  vs no 

treatment 

50.4 46.02 0 
CKD 0, SAH 0, 

DM 100, Sm 34 

St 33.7, 

 AS 48.6 
1095 NR 

Machado-

Vieira, 2008(46) Parallel Full text Bipolar disorder 

Allopurinol 

600mg  vs 

Placebo 

28.1 41.7 NR NR NR 30 

No (Stanley 

Medical Research 

Institute)  

Madero, 2015 

(47) Parallel Full text 

Overweight and 

prehypertensive 

subjects 

Allopurinol 

300mg vs 

Placebo 

46.1 61.1 0 

HF 0, IC 0, CKD 

0, MI 0, S 0, SAH 

0, DM 0 

NR 28 NR 

Mao, 2015 (48) Parallel Full text 
Coronary Heart 

Disease 

Allopurinol 

300mg vs 

Placebo 

46 57.1 NR IC 54 NR 730 NR 
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 D – Diuretics, DM – Diabetes mellitus, HF - Heart failure, IC - Ischemic cardiomyopathy, LVH – Left ventricular hypertrophy, MI - Myocardial infarction, NR – 
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Modabber, 

2009 (49) 
Cross- 

over 
Full text Schizophrenia 

Allopurinol 

600mg vs 

Placebo 

36.2 NR 0 

HF 0, IC 0, CKD 

0, MI 0, S 0, SAH 

0, DM 0 

NR 180 

No (Kurdistan 

University of 

Medical Sciences 

Vice Chancellor for 

research) 

Momeni, 2010 

(50) Parallel Full text DM, CKD 

Allopurinol 

100mg vs 

Placebo 

57.7 45 NR 
DM 100, CKD 

100 

ACEi/ARB 

100 
120 No 

Muir, 2008 (51) Parallel Full text 
Acute ischemic 

stroke 

Allopurinol 100-

300mg vs 

Placebo 

69.9 42.3 NR S 100, DM 12 NR 42 

No (Glasgow West 

Endowments 

Fund.) 

NCT01078389, 

2014 (52) Parallel ClinicalTrials Gout 

Topiroxostat 

40/80mg vs 

Placebo 

50.8 91.7 100 
Sm 18.1, CKD 

71.6 
NR 730 Yes (Takeda) 

NCT01350388 / 

Beddhu, 2016 

(53) 
Parallel 

ClinicalTrials

/Full text 
CKD, DM 

Febuxostat 

80mg vs 

Placebo 

68 65 NR 
CKD 100, DM 

100 
NR 180 

No (University of 

Utah) 

NCT01496469, 

2015 (54) Parallel ClinicalTrials 
SAH, 

hyperuricemia 

Febuxostat 

80mg vs 

Placebo 

53.6 80.9 0 

Sm14.8, SAH 

100, HF0, CI0,S 

0, MI0, CKD62.8 

ACEi/ARB 

44.6 
45 Yes (Takeda) 

NCT02128490 / 

Gunawardhana, 

2016 (55) 
Parallel ClinicalTrials Gout, CKD 

Febuxostat 40I, 

40X, 80I, 80Xmg 

vs Placebo 

63.1 70.8 100 Sm 10 NR 90 Yes (Takeda) 

NCT02139046 / 

Saag, 2016 (56) Parallel ClinicalTrials Gout 

Febuxostat 40I- 

40X-80I-80Xmg 

vs Placebo 

55.1 88.4 100 Sm 16 NR 90 Yes (Takeda) 
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Not reported, S – Stroke, SA – Salicylic acid, SAH – Systemic arterial hypertension, Sm – Smoking, St – Statins 

Noman, 2010 

(57) 
Cross-

over 
Full test 

Stable chronic 

angina pectoris 

Allopurinol 

600mg vs 

placebo 

64.6 83 0 

SAH 45, DM 12, 

IC 100 , HF 15 , 

Sm 8 

ACEi 56.6, St 

97, SA 100 
42 

No (British Heart 

Foundation) 

Parmley 1992 

 (58) 
Parallel Full text 

Ischemic 

cardiomyopathy 

Allopurino 

300mg vs 

Placebo 

54.5 73.5 NR 

IC 100, CKD 0, 

SAH 52.1, DM 

30.5, Sm 79.3 

NR 90 

Yes (Burroughs 

Wellcome 

Company) 

Poiley, 2016 

(59) Parallel Full text Gout 

Allopurinol 

300mg vs 

Placebo 

52.1 95.1 100 
HF 0, CKD 0, MI 

0, S 0 
NR 90 

Yes (CymaBay 

Therapeutics) 

Puntoni, 2013 

(60) Parallel Full text 
Colorectal 

Adenoma 

Allopurinol 

200mg vs 

Allopurinol 

100mg vs 

Placebo 

61.3 53.4 0  Sm 11 NR 28 

Yes (Italian League 

Against Cancer, the 

Ligurian Public 

Health Regional 

Agency, Cassa di 

Risparmio di 

Genova e Imperia—

CA.RI.GE. 

Foundation, and 

Edoardo Garrone 

Foundation) 

Rassi, 2007 (61) Parallel Full text 
Chronic phase of 

Chagas disease 

Allopurinol 

900mg vs 

Placebo 

48.5 45.7 NR 
CKD 0, HF 0, IC 

0, LVH 0, MI 0, 
D 0  60 

No (UNDP/WORLD 

BANK/WHO 

SPECIAL 

PROGRAMME) 



ACEi – Angiotensin-converting enzyme inhibitors, ARB – Angiotensin II receptor blockers,  CKD - Chronic kidney disease, CVD – Cardiovascular disease, 
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Not reported, S – Stroke, SA – Salicylic acid, SAH – Systemic arterial hypertension, Sm – Smoking, St – Statins 

Rekhraj, 2013 

(62) Parallel Full text 
Ischemic heart 

disease 

Allopurinol 

600mg vs 

Placebo 

64.5 90 0 

Sm 16.6. CKD 0, 

SAH 65, DM 

11.6, MI 50, HF 

0, IC 100, S 10 

ACEi 58.3, 

ARB  16.6, St 

93, SA 91.6 

270 

No (Medical 

Research Council - 

(UK) 

Rentoukas, 

2010 (63) Parallel Full text 
STEMI undergoing 

primary PCI 

Allopurinol 400-

100mg vs 

Placebo 

63.9 72.5 NR 

IC 100, MI 

17.45, SAH 25, 

DM 22.5, Sm 

27.5 

D 22.5 30 NR 

Robertson, 

2015 (64) Parallel Full text 
Peripheral 

Arterial Disease 

Allopurinol 

600mg  vs 

Placebo 

68.4 78 NR 
HF 0, IC  0, CKD 

0, Sm 26 

ACEi/ARB 

70, St 94, SA 

94 

180 
No (British Heart 

Foundation) 

Rosenfeld, 1974 

(65) Parallel Full text Hyperuricemic No fixed dose 50.3 NR NR 
CKD 68.3, SAH 

78 

CKD 68.3, 

SAH 70 
900 NR 

Saag, 2016 (66) Parallel Full text CKD,gout 

Febuxostat 60- 

40-80mg vs 

Placebo 

65.7 80.2 100 
CKD 100, SAH 

95.8, DM 44.8 

ACEi/ARB 

65.6, SA 54.2 
365 Yes (Takeda) 

Sarris, 2007 (67) Parallel Abstract CKD 

Allopurinol  

150mg vs no 

treatment 

49.8 47.2 0 HF 0, CKD 100 NR 365 NR 

Schumacher, 

2008  (68) Parallel Full text 
Hyperuricemia 

and gout 

Allopurinol 300-

100mg 

vsFebuxostat 

80-120-240mg  

vs Placebo 

51.7 93.7 100 
CVD 13,4, SAH 

46.7 
SA 17 210 

Yes (Takeda Global 

Research & 

Development 

Center, Inc.) 
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Segal, 2015 (69) Parallel Full text 
SAH 

CKD 

Allopurinol 300-

600mg  vs 

Placebo 

50.9 28 0 SAH 100 
ACEi/ARB 

36.5, D 48.2 
67 

No (NIH/NCATS and 

Divison of 

Nephology 

Gatorade Research 

Funds)  

Separham, 2016 

(70) Parallel Full text MI 

Allopurinol 

100mg vs 

Placebo 

60.6 77.9 NR 

MI 100, DM 

25.7, SAH 42.1, 

Sm 42.1 

NR 30 No 

Shen, 2010 (71) Parallel Full text 
CKD, 

hyperuricemia 

Allopurinol 100-

200mg vs No 

treatment 

47.3 67.3 0 CKD 100 NR 365 NR 

Shi, 2012 (72) Parallel Full text IgA nephropathy 

Allopurinol 100-

300mg vs No 

treatment 

39.9 55 NR SAH 45 ACEi/ARB 0 180 

No (Scientific and 

Technologic 

Commitee of 

Guangdong 

Province) 

Sircar, 2015 (73) Parallel Full text 
CKD, 

hyperuricemia 

Febuxostat 

40mg vs 

Placebo 

57.3 70.7 0 

CKD 100, SAH 

97.9, DM 37.2, 

IC 37.7 

ACEi/ARB 

65.6, D 18.5 
180 No 

Siu, 2006 (74) Parallel Full text 
CDK, 

Hyperuricemic 

Allopurinol 200- 

100mg vs 

Placebo 

48.2 43.1 0 
CKD 94.4, SAH 

78.3, DM 25.5 

ACEi 53.7 

ARB 24.0 St 

33.7 

360 No 

Szwejkowski, 

2013 (75) Parallel Full text 
Type 2 Diabetes 

LVH 

Allopurinol 

600mg vs 

Placebo 

64.6 61 0 

CKD 0, HF 100, 

IC 10.2, S 10.67, 

SAH 89.8, DM 

100, Sm 13.6 

ACEi 49.15, 

ARB 27.12, D 

28.81; St 

84.75, SA  

47.46 

270 No  (Diabetes UK) 
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Taheraghdam, 

2014 (76) Parallel Full text 
Acute ischemic 

stroke 

Allopurinol 

200mg vs 

Placebo 

69 35.7 0 

HF 0, IC 28.6, 

CKD 0, S 100, MI 

12.8, SAH 35.7, 

DM 62.8, Sm 

14.3 

ACEi/ARB 

35.7, D 0, St 

100 

90 No 

Takir, 2015 (77) Parallel Full text Hyperuricemia 

Allopurinol 

300mg vs 

Placebo 

48.4 33.8 0 
DM 0, CKD 0, 

SAH 52.9 

ACEi/ARB 

53.7 
90 

No (Istambul 

Medeniyet 

University) 

Tan, 2014 (78) Parallel Full text CKD 

Allopurinol 66.6 

- 200mg vs No 

treatment 

NR NR NR CKD 100 NR 730 NR 

Tanaka, 2015 

(79) Parallel Full text 
CDK, 

Hyperuricemic 

Febuxostat 

40mg vs 

Placebo 

68.2 87.5 0 

CKD 100, DM 

6.7, SAH 42.5, 

Sm 20, CVD 11.1 

NR 90 NR 

Tani, 2015 (80) Parallel Full text 
Hyperuricemic, 

Hypertension 

Febuxostat 

10mg vs 

Placebo 

68 88 NR 

CKD 43, IC 32, 

SAH 100, DM 

32, Sm 8.3 

ACEi/ARB 

65, D 25, St 

53 

180 No 

Togha, 2007 

(81) Parallel Full text Epilepsy 

Allopurinol 

300mg vs 

Placebo 

24.9 55.3 0 

HF 0, CKD 0, MI 

0, CI 0 , S 0, SAH 

0, DM 0 

ACEi/ARB 0, 

D 0,  SA 0, St 

0 

180 
No (Iran Epilepsy 

Society) 

Tsuruta, 2015 

(82) Parallel Full text 
Hemodialysis, 

hyperuricemia 

Febuxostat 

10mg vs 

Placebo 

68.2 64.1 0 

SAH 79.2, DM 

41.4,  CKD 100, 

IC 26.3 

NR 30 

No ( Global Forum 

on Home 

Hemodialysis) 

Usharani, 2016 

(83) Parallel Full text Hyperuricemia 

Febuxostat 

40mg vs 

Placebo 

53 68 NR CKD 0 D 0, SA 0 180 No 



ACEi – Angiotensin-converting enzyme inhibitors, ARB – Angiotensin II receptor blockers,  CKD - Chronic kidney disease, CVD – Cardiovascular disease, 
 D – Diuretics, DM – Diabetes mellitus, HF - Heart failure, IC - Ischemic cardiomyopathy, LVH – Left ventricular hypertrophy, MI - Myocardial infarction, NR – 

Not reported, S – Stroke, SA – Salicylic acid, SAH – Systemic arterial hypertension, Sm – Smoking, St – Statins 

Wang, 2012 (84) Parallel Full text 
CKD, 

hyperuricemia 

Allopurinol 

300mg vs No 

treatment 

46.2 72.8 NR 

IC 0, Sm 22, SAH 

27,1, DM 27,1, 

CKD 0, 

D 0, SA 0 90 
Impossible to 

extract 

Wang, 2015 (85) Parallel Full text 
Atherosclerosis 

hyperuricemia 

Allopurinol 

300mg vs no 

treatment 

47.8 63.5 NR CKD 0 NR 90 NR 

Weiser, 2012 

(86) Parallel Full text 

Schizophrenia or 

schizoaffective 

disorder 

Allopurinol 

600mg vs 

Placebo 

42.6 51.5 NR NR NR 60 

No (Stanley 

Medical Research 

Institute) 

Weiser, 2014 

(87) Parallel Full text Bipolar disorder 

Allopurinol 

300mg vs 

Placebo 

46.7 32.8 NR NR NR 42 

No (Stanley 

Medical Research 

Institute) 

Yin, 2015 (88) Parallel Full text 
Angina pectoris, 

hyperuricemia 

Allopurinol 

400mg vs no 

treatment 

66.9 55.6 0 
DM 25.3, SHA 

32.9, Sm 46.8 
SA 100 90 NR 

Zhang, 2012 

(89) Parallel Full text 

Acute coronary 

syndromes, 

hyperuricemia, 

hyperlipidemia 

Allopurinol 

300mg  vs no 

treatment 

NR 75 0 
IC 100, CKD 0, 

HF 0 
NR 365 NR 

Zhou, 2009 (90) Parallel Full text 
CKD, 

hyperuricemia 

Allopurinol 100-

200mg vs 

Placebo 

58.9 43 0 
CKD 100, DM 

32.5, SAH 52.3 

ACEi/ARB 

52.3 
180 NR 

Ziaee, 2006 (91) Parallel Full text 

Chronic 

nonbacterial 

prostatitis 

Allopurinol 

100mg vs 

Placebo 

33.3 100 NR NR NR 90 No 



 

Study Primary outcome 

Akhondzadeh, 2005 (1) 
Mean decrease in Positive and Negative Syndrome Scale score 

(PANSS) over 8 weeks.  

Akhondzadeh, 2006 (2) 
Mean decrease in the Young Mania Rating Scale score from 

baseline over 8 weeks.  

Becker, 2005 (3) 
Proportion of subjects in each treatment group with sUA levels 

6.0 mg/dl on day 28.  

Borgi, 2017 (4) 
Kidney-specific and systemic RAS (renin-angiotensin system) 

activity at 8 weeks.  

Bowden, 2013(5) Colesterol LDL, HDL, Triglycerides, and Apo B levels at 8 weeks. 

Brunstein, 2005 (6) Total, positive, negative and general PANNS score over 6 weeks. 

Chen, 2009 (7) 
Changes of serum uric acid level and NYHA class of heart 

function at 3 months. 

Chen, 2014 (8) 
Changes of serum uric acid level, blood pressure and C-reactive 

protein at 9 months.  

Cingolani, 2006 (9) 
Change in LVEF, uric acid, and 6-minute walk distance at 4 

weeks. 

Dawson, 2009 (10) 
Cerebrovascular reactivity difference between baseline and 3 

months.   

Deng, 2010 (11) 
Doubling of serum creatinine, advance to end-stage renal 

disease, and mortality at 12 months.  

Dickerson, 2009 (12) PANSS score over 8 weeks.  

Dogan, 2011 (13) Brachial artery flow-mediated dilatation (FMD) and nitrate-



 

induced dilatation (NID) at 12 weeks. 

Eddeland, 1983 (14) 
The frequency of need for indwelling urethral catheter attention 

including catheter change over time.  

Ettinger, 1986 (15) 
Incidence of recurrent calcium oxalate calculi of the kidney over 

24 weeks. 

Fan, 2012 (16) YMRS (Young Mania Rating Scale) at week 6. 

Feuerman, 1973 (17) Extent and severity of psoriatic lesions at 56 days.   

George, 2006 (18) 
Endothelial function was assessed by standard forearm venous 

occlusion plethysmography at 28 days. 

Gibson, 1982 (19) Decline in renal function over 2 years.  

Givertz, 2015 (20) 
Composite end point based on survival, worsening HF, and 

patient global assessment at 24 weeks. 

Goicoechea, 2010 (21) 

Incidence of hospitalizations, cardiovascular events, end-stage 

renal disease requiring dialysis therapy, and mortality at 24 

months. 

Goldfarb,  2013 (22) 
Percent change frombaseline to month 6 in 24-hour urinary uric 

acid. 

Greig, 2011 (23) 

Malondialdehyde (MDA), extracellular superoxide 

dismutase (ecSOD) activity, flow-dependent endothelial-

mediated vasodilation (FDD), and functional capacity by 6-

minute walk test (6MWT) after 4 weeks. 

Guo, 2015 (24) 
The levels of serum uric acid and neurological function at week 

12.   



 

Guo, 2016 (25) 
The scores of Barthel index ( BI) and modified Rankin Scale ( 

mRS) were evaluated at  30 days and 90 days.  

Hare, 2008 (26) 
A composite end point comprising heart failure morbidity, 

mortality, and quality of life at week 24. 

Higgins, 2014 (27) 
Change in Central blood pressure (CBP), arterial stifness,  and 

carotid intima-media thickness (CIMT) at 12 months. 

Hill, 2015 (28) Protocol defined days to resolution of acute gout. 

Hosoya, 2014 (29) 
Percent change of the serum urate level and eGFR from the 

baseline to the final visit at week 22. 

Hosoya, 2016 fase 2a (30) 
Percent change in serum urate level from baseline to the final 

visit at week 8. 

Hosoya, 2016 fase 2b (31) 
Serum urate reduction rate from baseline to the final visit at 

week 16.  

Jahangard, 2014 (32) Change in YMRS (Young Mania Rating Scale) over 4 weeks.  

Jalal, 2016 (33) Change in brachial artery flow-mediated dilation (BA-FMD) from 
the week 0 to week 12 visits. 

Jalalzadeh, 2012 (34) Lowering of systolic and diastolic blood pressure at 12 weeks. 

Jarnerot, 2000 (35) Maintenance of remission of ulcerative colitis over 12 months.  

Jitapunkul, 1991 (36) Levels of hemoglobin A1c, plasma glucose in 75-gr oral tolerance 
test,  and insulin levels at week  12.   

Joelsson, 2001 (37) Incidence of pouchitis over 24 months. 

Kamatami late phase 2, 2011 

(38) 

Percentage of patients achieving serum uric 

acid levels 6.0 mg/dL or less at 16 weeks. 



 

Kamatani Phase 3, 2011 (39) 
Percentage of patients achieving serum uric acid levels 6.0 

mg/dL or less at 8 weeks.   

Kanbay, 2011 (40) Flow-mediated dilation (FMD) and estimated glomerular 
filtration rate (eGFR) change from baseline to 16 weeks. 

Kao, 2011 (41) 
Left ventricular mass index (LVMI), endothelial function and 

central arterial stiffness change from baseline to 9 months. 

Khan, 2008 (42) 
Change in arterial wave reflection, determined from the 

augmentation index (AIx), from baseline to week 8. 

Lei, 2009 (43) 
Creatinine level and incidence of renal function deterioration at 

12 months. 

Liu, 2007 (44) Increase if serum creatinine at 12 months.   

Liu, 2015 (45) 
Change in carotid IMT (intima-media thickness) after 3 years of 

treatment. 

Machado-Vieira, 2008 (46) Change in Young Mania Rating Scale (YMRS) over 4 weeks.  

Madero, 2015 (47) Clinic blood pressure reduction at 8 weeks. 

Mao, 2015 (48) 
BaPWV (brachial ankle pulse wave velocity) and ABI (ankle 

brachial index) at 12 and 24 months.  

Modabber, 2009 (49) 
Changes in the mean Positive and Negative Syndrome Scale 

(PANSS) score  at 6 months. 

Momeni, 2010 (50) Proteinuria at 2 and 4 months. 

Muir, 2008 (51) Change in Intercellular Adhesion Molecule-1, C-reactive protein,  
and IL-6  Levels at week 6. 

NCT01078389, 2014 (52) Mean Change From Baseline to Month 24 in the Modified 



 

Sharp/Van Der Heijde Erosion Score of the Single Affected Joint 

NCT01350388 / Beddhu 2016 

(53) 

Change in Thiobarbituric Acid Reactive Substance (TBARS) 

Concentration in Adipose Tissue From Baseline to 24 Weeks 

NCT01496469, 2015 (54) 

Change From Baseline in 24-hour Mean Systolic Blood Pressure 

(SBP) Measured by Ambulatory Blood Pressure Monitoring at 

Week 6 

NCT02128490 / 

Gunawardhana, 2016 (55) 

Percentage of Participants With Serum Urate <5.0 mg/dL at 

Month 3 

NCT02139046 / Saag, 2016 

(56) 

Percentage of Participants With Serum Urate <5.0 mg/dL at 

Month 3 

Noman, 2010 (57) 
Primary endpoint was the time to ST depression during exercise 

tolerance test at 6 weeks.  

Parmley 1992  (58) Infarct extension during the period of follow-up.  

Poiley, 2016 (59) Incidence of gout flares over 12 weeks.  

Puntoni, 2013 (60) Change of Ki-67 labeling index in adenomatous tissue at 4 
weeks. 

Rassi, 2007 (61) 
Clearence of negativation serology for chagas disease over 2 

years.  

Rekhraj, 2013 (62) 
Change in left ventricular mass accessed by CMR (cardiac 

magnetic resonance) imaging at 9 months. 

Rentoukas, 2010 (63) Effect on cardiac biomarkers, ST-E recovery, and major adverse 
cardiovascular events over 30 days.  

Robertson, 2015 (64) Change in exercise capacity on treadmill testing at 6 months. 

Rosenfeld, 1974 (65) Creatinine and creatinine clearence at the end of the study.  



 

Saag, 2016 (66) Change from baseline to month 12 in serum creatinine. 

Sarris, 2007 (67) Serum creatinine at 12 months. 

Schumacher, 2008  (68) 
Proportion of subjects with the last 3 monthly serum urate 

levels < 6.0 mg/dl at 28 weeks. 

Segal, 2015 (69) Change in clinic systolic blood pressure at 4 weeks.   

Separham, 2016 (70) 
Resolution of 50% of ST elevation 90 minutes after thrombolytic 

therapy. 

Shen, 2010 (71) Serum creatinine levels at the end of 12 months. 

Shi, 2012 (72) 
Change in renal function assessed as changes in eGFR at 6 

months. 

Sircar, 2015 (73) 
Proportion of patients showing a 10% decline in estimated 

glomerular filtration rate (eGFR) from baseline at 6 months.  

Siu, 2006(74) 
Prevalence of stable kidney function with less than 40% increase 

in serum creatinine level at the end of 12 months.   

Szwejkowski, 2013 (75) 
Reduction in LVM as calculated by cardiac magnetic resonance 

imaging at baseline and at 9 months. 

Taheraghdam, 2014 (76) 
Functional outcome evaluated using a modified Rankin scale at 

the 3 months. 

Takir, 2015 (77) 
Improvement in  insulin resistance defined by homeostatic 

model assessment of insulin resistance (HOMA-IR) at 3 months. 

Tan, 2014 (78) 

Changes in blood pressure, blood uric acid, hypersensitive c-

reactive protein, bladder inhibition-C and glomerular filtration 

rate (eGFR) over 2 years. 



 

Tanaka, 2015 (79) Mean serum uric acid at 12 weeks. 

Tani, 2015 (80) 
Change in the plasma renin activity (PRA) and plasma 

aldosterone  concentration at 6 months.  

Togha, 2007 (81) 
Mean number of seizures per month and duration of seizure 

attacks over 6 months. 

Tsuruta, 2015 (82) FMD (Flow-mediated dilation) after the 4-week study period. 

Usharani, 2016 (83) 
Absolute and mean percentage reduction in serum uric acid 

levels from baseline to the end of 24 weeks. 

Wang, 2012 (84) 
Change in brachial-ankle pulse wave velocity (baPWV) and 

ankle-brachial index (ABI) at 3 months.  

Wang, 2015 (85) ABI and baPWV at 3 months. 

Weiser, 2012 (86) Total PANSS score at week 8. 

Weiser, 2014 (87) Total YMRS score at 6 weeks. 

Yin, 2015 (88) Thrombosis in myocardial infarction (TIMI) score at 3 months.  

Zhang, 2012 (89) Incidence of cardiovascular events over 1 year. 

Zhou, 2009 (90) Serum creatinine and glomerular filtration rate at 6 months.  

Ziaee, 2006 (91) Change in total symptom score over 3 months. 
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