Uric acid and the decline in renal function in stage III-V CKD patients
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Supplementary table 1: 

The rate of decline in renal function (95% CI) 
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	CKD III – V
(n = 2466)
	CKD III
(n=618)
	CKD IV
(n=1507)
	CKD V
(n=341)

	Mean decline
	-1.48 (-1.65;-1.31)
	-1.52 (-1.96;-1.08)
	-1.52 (-1.72;-1.32)
	-1.19 (-1.75;-0.64)

	
Change in eGFR decline per mg/dl increase in UA at baseline (negative = extra decline)


	Crude  
Adjusted**
+ AcEi/ARB
+ ACR
+ AcEi/Arb, ACR 
	0.08 (-0.01;0.17)
0.09 (-0.01;0.19)
0.09 (-0.00;0.19)
0.08 (-0.01;0.17)
0.09 (-0.01;0.18)
	-0.09 (-0.31;0.12)
-0.09 (-0.30;0.13)
-0.08 (-0.30;0.13)
-0.09 (-0.31;0.12)
-0.09 (-0.31;0.13)
	0.14 (0.03;0.26)
0.16 (0.04;0.28)
0.15 (0.03;0.27)
0.14 (0.02;0.26)
0.14 (0.03;0.26)
	0.10 (-0.17;0.37)
0.18 (-0.09;0.45)
0.20 (-0.08;0.47)
0.20 (-0.8;0.47)
0.20 (-0.07;0.48)

	*  in mL/min/1.73m2 per year.
**  Adjusted for age, sex, PRD, BMI, MAP, Protein restricted diet, diuretics use, statin use, and uric acid lowering 
    medication use,  diabetes, arythmia, dementia, CVD, IHD, hypertension, pulmonary disease, CHF.
†  P-value for difference in the change in the rate of renal function decline between CKD stages.
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	Supplementary table 2a


	The rate of decline in renal function (95% CI) 

	 
	 
	CKD III – V
	CKD III
	CKD IV
	CKD V

	
	 
	(n = 2466)
	(n=618)
	(n=1507)
	(n=341)

	Mean decline
	Allopurinol
	-1.50 (-1.77;-1.23)
	-2.13 (-2.88;-1.38)
	-1.36 (-1.67;-1.05)
	-0.78 (-1.37;-0.19)

	 
	No allopurinol
	 -1.48 (-1.70;-1.26)
	 -1.14 (-1.67;-0.61)
	 -1.62 (-1.88;1.36)
	-1.34 (-2.06;-0.61) 

	Change in eGFR decline per mg/dl increase in UA at baseline (negative = extra decline)

	Crude  
	Allopurinol
	0.07 (-0.07;0.20)
	0.004 (-0.37;0.37)
	0.07 (-0.09;0.23)
	0.24 (-0.06;0.54)

	
	No allopurinol
	0,11 (-0,01;0,23)
	-0.21 (-0.57;0.14)
	0.22 (0.08;0.37)
	0.18 (-0.18;0.54)

	Adjusted**
	Allopurinol
	0.18 (-0.18;0.54)
	-0.13 (-0.47;0.22)
	0.08 (-0.08;0.25)
	0.19 (-0.27;0.65)

	 
	No allopurinol
	0.12 (-0.01;0.26)
	-0.22 (-0.59;0.15)
	0.19 (0.04;0.35) 
	0.16 (-0.21;0.53) 

	*  in mL/min/1.73m2 per year. 
**  Adjusted for age, sex, PRD, BMI, MAP, Protein restricted diet, diuretics use, statin use, and uric acid lowering medication use,  
    diabetes, arrhythmia, dementia, CVD, IHD, hypertension, pulmonary disease, CHF. 
†  P-value for difference in the change in the rate of renal function decline between CKD stages.
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	HR (95% CI) for start of dialysis per unit (mg/dl) increase in baseline UA

	 
	 
	CKD III - V
	CKD III
	CKD IV
	CKD V

	Crude HR
	Allopurinol
	0,97 (0,90-1,04)
	1,17 (0,85-1,61)
	0,97 (0,88-1,07)
	0,95 (0,83-1,08)

	 
	No Allopurinol
	0,95 (0,90-1,01)
	1,31 (1,00-1,73)
	0,91 (0,84-0,98)
	1,04 (0,96-1,14)

	Adjusted*
	Allopurinol
	1,00 (0,92-1,09)
	1,18 (0,33-4,20)
	1,05 (0,94-1,17)
	0,85 (0,71-1,02)

	 
	No Allopurinol
	0,99 (0,93-1,05)
	0,76 (0,28-2,05)
	0,96 (0,89-1,04)
	1,05 (0,94-1,16)

	* Adjusted for age, sex, bmi, protein restricted diet, diuretics, lipid lowering medication, mean arterial pressure, PRD, allopurinol use, diabetes, arrhythmia, CVD, interstitial heart disease, hypertension, pulmonary disease, chronic heart failure.
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	Supplementary table 3a: 


	The rate of decline in renal function (95% CI) 

	 
	 
	CKD III – V
	CKD III
	CKD IV
	CKD V

	
	 
	(n = 2466)
	(n=618)
	(n=1507)
	(n=341)

	Mean decline
	UA > 7
	-1.48 (-1.70;-1.25)
	-1.72 (-2.29;-1.14)
	-1.45 (-1.70;-1.20)
	-0.80 (-1.62;0.01)

	 
	UA ≤ 7
	-1.51 (-1.80;-1.22)
	-1.12 (-1.80;-0.44)
	-1.67 (-2.04;-1.31)
	-1.51 (-2.03;-0.98)

	Change in eGFR decline per mg/dl increase in UA at baseline (negative = extra decline)

	Crude  
	UA > 7
	0.26 (0.11;0.41)
	0.22 (-0.19;0.63)
	0.26 (0.09’0.43)
	0.45 (-0.04;0.93)

	
	UA ≤ 7
	-0.16 (-0.49;0.17)
	-0.32 (-1.23;0.58)
	-0.7 (-0.52;0.38)
	-0.53 (-1.04;-0.03)

	Adjusted**
	UA > 7
	0.20 (0.05;0.35)
	0.27 (-0.22;0.75)
	0.20 (0.03;0.37)
	0.38 (-0.12;0.88)

	 
	UA ≤ 7
	-0.08 (-0.42;0.27)
	-0.34 (-1.28;0.61)
	0.04 (-0.45;0.53)
	-0.51 (-1.15;0.12)

	*  in mL/min/1.73m2 per year. 
**  Adjusted for age, sex, PRD, BMI, MAP, Protein restricted diet, diuretics use, statin use, and uric acid lowering medication use,  
    diabetes, arrhythmia, dementia, CVD, IHD, hypertension, pulmonary disease, CHF. 
†  P-value for difference in the change in the rate of renal function decline between CKD stages.
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	HR (95% CI) for start of dialysis per unit (mg/dl) increase in baseline UA

	 
	 
	CKD III - V
	CKD III
	CKD IV
	CKD V

	Crude HR
	UA > 7
	0.94 (0.87-1.02)
	1.03 (0.73-1.46)
	0.95 (0.87-1.05)
	0.99 (0.88-1.12)

	 
	UA ≤ 7
	0.98 (0.83-1.14)
	4.9 (0.67-36.01)
	0.86 (0.70-1.06)
	1.27 (1.00-1.62)

	Adjusted*
	UA > 7
	0.97 (0.89-1.05)
	0.99 (0.57-1.72)
	0.96 (0.87-1.07)
	1.00 (0.86-1.16)

	 
	UA ≤ 7
	0.98 (0.83-1.16)
	25M (0-∞)
	0.86 (0.69-1.08)
	1.18 (0.90-1.53)

	* Adjusted for age, sex, bmi, protein restricted diet, diuretics, lipid lowering medication, mean arterial pressure, PRD, allopurinol use, diabetes, arrhythmia, CVD, interstitial heart disease, hypertension, pulmonary disease, chronic heart failure.
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Supplementary table 3:

Literature about uric acid and CKD development/progression in patients with normal renal function or stage I-II CKD


	Author
	Year
	Patients
	CKD
	Outcome
	Results 

	Iseki et al.(30)
	2001
	6403
	CKD I-II
	Incident CKD (eGFR ≤60ml/min)
	RR=2.91 (95% CI 1.79-4.75) in men and RR=10.39 (1.91-56.6) in women, if UA≥8,0mg/dl. 

	Iseki et al.(55)
	2004
	48177
	CKD I-II
	Developing ESRD (RRT)
	HR=2.0 (95% CI 0.9-4.44) if UA>7.0 mg/dl, and HR=5.77 (95% CI 2.31-14.42) in women if UA>6.0 mg/dl

	Domrong-
kitchaipron(31)
	2005
	3499
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	OR=1.82 (95% CI 1.12-2.98) if UA>6.29 mg/dl

	Chonchol et al. (32)
	2007
	5808
	CKD I-II
	Decline in eGFR ≥3ml/min/year or 
incident CKD (eGFR<60ml/min)
	Highest quintile of UA (>6,9mg/dL), OR=1.49 (95% CI 1.00-2.22); OR=1.00 (95% CI 0.89-1.14) for incident CKD per unit (mg/dl) increase in baseline UA

	Obermayr et al.(33)
	2008
	21457
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	OR=1.74 (95% CI 1.45-2.09) in men, and OR=3.12 (95% CI 2.29-4.25) in women, if  UA > 7 mg/dl

	Weiner et al.(34)
	2008
	13338
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	ORAdj=1.11 (1.02-1.21) per mg/dl increase in baseline UA 

	Hsu et al.(56)
	2009
	177570
	CKD I-II
	Developing ESRD (RRT)
	HR=2.14 (1.65-2.77) for highest quartile (UA>6 mg/dl) of UA vs. lowest quartile (UA: 0.10-4.17 mg/dl)

	Chen et al.(57)
	2009
	2596
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	OR=3.08 (95% CI 2.64-3.53) for hyperuricaemia

	Park et al.(48)
	2009
	134
	PD pts with CKD I-II
	The rate of decline in 
residual renal function
	UA>7 mg/dl led to 0.20±0.17 ml/min/1.73m2 extra decline per month

	Bellomo et al. (49)
	2010
	900
	CKD I-II
	Decline in eGFR > 10mL/year 
	HRAdj=1.28 (95% CI 1.12-1.48) per mg/dl increase in baseline UA

	Ficociello et al.(50)
	2010
	355
	T1DM  CKD I-II
	Decline in eGFR > 3.3%/year
	OR=1.4 (95% CI 1.1-1.8) for GFR loss>3,3%/year per mg/dl increase in baseline UA

	Ben Dov et al.(37)
	2011
	2449
	CKD I-II
	Incident CKD 
(hospital diagnosis of CKD)
	HRAdj=2.14 (95% CI 1.65-2.77) if UA>6.5 mg/dl in men, and if UA>5.3 mg/dl in women

	Kuo et al.(51)
	2011
	63758
	CKD I-II
	Annual decline in eGFR
	UA>7.7 in men and UA>6.6 in women led to a decline in renal function of 2.5 ml/year vs. 1.3 ml/year

	See et al.(36)
	2011
	28745
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	OR=4.86 (95% CI 4.16-5.67) for CKD if UA>7.7 mg/dl in men and UA>6.6 mg/dl in women

	Sonoda et al.(38)
	2011
	7078
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	ORAdj=1.30 (95% CI 1.22-1.38) for hyperuricemia (UA≥6 mg/dl in men and UA≥7 mg/dl in women)

	Wang et al.(39)
	2011
	94422
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	HRAdj=1.03 (95% CI 1.01-1.06) per unit increase in baseline UA

	Yamada et al.(40)
	2011
	14399
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	OR=1.42 (95% CI 1.28-1.58) in men and OR=1.32 (95% CI 1.12-1.56) in women, per unit increase in baseline UA

	Zhang et al.(52)
	2012
	1410
	CKD I-II
	eGFR < 90mL or eGFR
decrease ≥ 20% in 4 years FU
	ORAdj=1.19 (95% CI 1.04-1.38) per unit increase in baseline UA

	Mok et al.(41)
	2012
	14939
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	HRAdj=2.10 (95% CI 1.6-2.9) for men and HRAdj=1.3 (95% CI 1.0-1.8) for women for the highest quartile of UA at baseline (UA≥6.6 mg/dl for men and UA≥4.6 mg/dl for women)

	Zoppini et al.(42)
	2012
	1449
	T2DM with  CKD I-II
	Incident CKD (eGFR<60mL or
 overt proteinuria)
	ORAdj=2.10 (1.16-3.76) for hyperuricemia 

	Dawson et al.(53)
	2013
	6984
	CKD I-II
	The rate of renal function decline
	The rate of decline in renal function in the 4th quartile = 10.7 (95% CI 7.9-13.6) ml in men and 12.2 (95% CI  9.2-15.2) ml in women versus the 1st quartile

	Iseki et al.(54)
	2013
	16630
	CKD I-II
	The rate of renal function 
decline over 10 years
	The rate of decline in renal function for UA>7 mg/dl at baseline was 1.91 ml/10 years

	Krishnan et al.(43)
	2013
	2116
	Males with  CKD I-II
	Incident CKD 
(diagnosis with ICD-9 code)
	HRAdj=1.43 (95% CI 1.20-1.70) for developing CKD if UA>7 mg/dl

	Oh et al.(47)
	2013
	1743
	CKD I-II
	Incident microalbuminuria
	HRAdj=2.27 (95% CI 1.30-3.98) for 3rd tertile of UA (≥6.4 mg/dl) vs. 1st tertile of UA (< 5.4 mg/dl)

	Sedaghat et al.(44)
	2014
	2601
	CKD I-II
	The rate of decline in renal function and Incident CKD (eGFR<60ml/min)
	Each unit increase in baseline UA was associated with 0.19 ml extra decline per year. HR=1.12 (95% CI 0.98-1.28) for incident CKD per unit increase in baseline UA

	Toda et al.(45)
	2014
	11048
	CKD I-II
	Incident CKD (eGFR<60ml/min)
	HRAdj=1.36 (95% CI 1.10-1.66) for incident CKD for hyperuricemia

	Kim et al.(46)
	2014
	512
	T2DM with  CKD I-II
	Incident CKD (eGFR<60ml/min)
	HRAdj=2.97 (95% CI 1.15-7.71) for the 4th quartile for developing CKD

	
Literature about uric acid and CKD development/progression in studies including patients with higher CKD  stages


	Sturm et al.(13)
	2008
	227
	CKD I-V
	Doubling of S-Cr or 
incident ESRD
	HRAdj=0.95 (95% CI 0.80-1.13) per unit increase in baseline UA

	Madero et al.(14)
	2009
	840
	CKD III-IV
	Kidney failure
	HR=1.02 (95% CI 0.97-1.07) per unit increase in baseline  UA

	Shi et al.(15)
	2012
	353
	CKD I-III
	eGFR decline >50% or 
incident ESRD or death
	RRAdj=2.5 (95% CI 1.5-6.1) for hyperuricemia (UA>7 mg/dl for men and UA>6 mg/dl for women)

	Helal et al.(16)
	2013
	680
	CKD I-III
	Incident ESRD
	HRAdj=1.37 (95% CI 1.24-1.52) for incident ESRD per unit increase in baseline UA 

	Testa et al. (19)
	2014
	755
	CKD II-V
	>30% eGFFR decrease or RRT 
	HR=2.35 (95% CI 1.25-4.42) for CKD progression for CKD patients harboring the T-allele of SLC2A9 gene
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