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Table S1. Article request strategies.
	Database
	Search

	PubMed
	#1: Kidney Diseases[MeSH] OR Kidney Failure, Chronic[MeSH] OR Kidney Failure[MeSH] OR renal replacement therapy[MeSH] OR renal dialysis[MeSH] OR hemofiltration[MeSH] OR (chronic kidney OR chronic renal) OR (CKD OR CKF OR CRD OR CRF OR eskd OR esrd OR eskf OR esrf) OR (predialysis OR dialysis) OR (hemodialysis OR haemodialysis) OR (capd OR ccpd OR APD)

#2 : vitamin d  OR vitamin d  OR vitamin d2  OR vitamin d3  OR cholecalciferol  OR colecalciferol  OR calcitriol  OR alfacalcidol  OR paricalcitol  OR alphacalcidol  OR calcifediol  OR calcipotriol  OR dihydrotachysterol  OR dihydroxyvitamin  OR doxercalciferol  OR epicalcitriol  OR ergocalciferol OR falecalcitriol  OR hydroxycholecalciferol  OR hydroxyvitamin  OR lexacalcitol  OR maxacalcitol  OR oxacalcitriol  OR seocalcitol 

#3: mortality OR survival OR survival rate[MeSH] OR survival analysis[MeSH] OR cardiovascular OR cardiovascular diseases[MeSH] OR cardiovascular system[MeSH] OR coronary risk OR ischemic heart disease OR myocardial infarction OR CHD OR CAD OR coronary heart disease OR coronary artery disease OR acute coronary syndrome OR stroke

#4 : #1 AND #2 AND #3 

	ClinicalTrials.gov
	#1: renal or kidney
#2 : vitamin d OR vitamin d2 OR vitamin d3 OR cholecalciferol OR colecalciferol OR calcitriol OR alfacalcidol OR alphacalcidol OR paricalcitol OR hydroxycholecalciferol OR dihydrotachysterol OR maxacalcitol OR oxacalcitriol OR doxercalciferol OR dihydroxyvitamin OR hydroxyvitamin OR falecalcitriol OR calcifediol OR calcipotriol OR epicalcitriol OR lexacalcitol OR seocalcitol OR ergocalciferol
#3: #1 AND #2

	Cochrane Central Register of Controlled Trials
	#1: kidney diseases or kidney failure chronic or kidney failure or  renal replacement therapy or renal dialysis or hemofiltration or (chronic next kidney) or (chronic next renal) OR (ckd or ckf or crd or crf or eskd or esrd or eskf or esrf) OR (predialysis or dialysis) OR (hemodialysis or haemodialysis) OR (capd or ccpd or apd)

#2 : (vitamin next d) OR (vitamin next d2) OR (vitamin next d3) OR (cholecalciferol or colecalciferol) OR (hydroxycholecalciferol or hydroxycolecalciferol) OR (dihydroxycholecalciferol or dihydroxycolecalciferol) OR calcitriol OR alfacalcidol OR alphacalcidol OR paricalcitol OR dihydrotachysterol OR maxicalcitol OR oxacalcitriol OR doxercalciferol OR dihydroxyvitamin OR falecalcitriol OR calcifedol OR calcipotriol OR epicalcitriol OR lexacalcitol OR seocalcitol OR tacalcitol OR ergocalciferol
#3: survival OR mortality OR cardiovascular OR coronary risk OR ischemic heart disease OR myocardial infarction OR CHD OR CAD OR coronary heart disease OR coronary artery disease OR acute coronary syndrome OR stroke

#4 : #1 AND #2 AND #3


Table S2. Quality assessment of studies on vitamin D treatment and all-cause mortality.
	Study
	Study design
	Patients representativeness and comparability
	Method of ascertainment
	Effect size calculation
	Follow-up
	Grade*

	
	Randomisation, blinding
	Representativeness of the exposed cohort
	Selection of the non exposed cohort
	Similar PTH levels  at start of study
	Vitamin D treatment (exposure)
	Death (outcome)
	Statistical adjustment
	Proportion of patients in analysis
	3 years or longer
	Low loss to follow-up or reasons given
	

	Jean et al., 2011 [26]
	-
	+
	++
	+
	+
	?
	+
	?
	+
	?
	7

	Kalantar-Zadeh et al., 2006 [27,28]
	-
	+
	+
	-
	+
	?
	+
	+
	-
	?
	5

	Kovesdy et al., 2008 [29]
	-
	-
	+
	-
	+
	?
	-
	N/A
	+
	+
	4

	Melamed et al., 2006 [31]
	-
	+
	+
	-
	+
	+
	+
	-
	+
	?
	6

	Naves-Diaz et al., 2008 [32]
	-
	+
	+
	-
	+
	+
	+
	-
	+
	+
	7

	Shoben et al., 2008 [33]
	-
	-
	++
	-
	+
	+
	+
	+
	+
	+
	8

	Shoji et al., 2004 [34]
	-
	+
	+
	+
	+
	+
	-
	N/A
	+
	+
	7

	Sugiura et al., 2010 [35]
	-
	+
	+
	-
	+
	+
	+
	?
	+
	?
	6

	Taniguchi et al., 2010 [36], (Abstract ASN)
	-
	+
	+
	?
	?
	?
	+
	?
	-
	?
	3

	Teng et al., 2005 [37]
	-
	+
	+
	-
	+
	+
	+
	-
	-
	?
	5

	Tentori et al., 2006 [38]
	-
	+
	+
	?
	+
	+
	+
	-
	+
	+
	7

	Tentori et al., 2009 [39]
	-
	+
	+
	-
	+
	+
	+
	?
	+
	?
	6

	Wolf et al., 2008 [40]
	-
	+
	+
	?
	+
	+
	+
	-
	-
	+
	6


* Each ‘+’ scores one point

Table S3. Study-specific outcome estimates and adjustment models (1/3)
	Study
	All-cause mortality
	Cardiovascular mortality

	
	Adjusted Effect Size and Adjustment Model
	Crude Effect Size
	3-y AC-Mortality Effect Size
	5-y AC-Mortality Effect Size
	Adjusted Effect Size and Adjustment Model
	Crude Effect Size

	Jean et al., 2011 [26]
	 HR, 0.89 (0.74−1.06) 
	 Age, gender, hypertension, diabetes, BMI, dialysis access, stroke, peripheral vascular and cardiac disease, and hospitalization 
	 RR, 0.7 (0.5−0.98) 
	 RR, 0.80 (0.60−1.07) 
	                                          -     
	                                                                                                         -     
	                                         -     

	Kalantar-Zadeh et al., 2006 [27,28]
	 HR, 0.75 (0.71−0.79) 
	Age, gender, race and ethnicity, diabetes, vintage, primary insurance, marriage status, SMR, Kt/V, dialysate calcium, time-dependant serum albumin, creatinine, HCO3-, hemoglobin, ferritin, WBC and lymphocyte percentage, iron-binding capacity, PCR, BMI and EPO
	 RR, 0.56 (0.55−0.57) 
	                                           -     
	                                          -     
	                                                                                                         -     
	 RR, 1.02 (0.97−1.07) 

	Kovesdy et al., 2008 [29]
	                                                                                                                                                                        -     
	 RR, 0.69 (0.55−0.86) 
	 RR, 0.70 (0.53−0.92) 
	                                          -     
	                                                                                                         -     
	                                         -     

	Marco et al., 2003 [30]
	                                                                                                                                                                        -     
	                                           -     
	                                           -     
	                                          -     
	                                                                                                         -     
	 RR, 0.64 (0.35−1.18) 

	Melamed et al., 2006 [31]
	 HR, 0.74 (0.56−1.00) 
	 Age, gender, race, diabetes, dialysis modality, smoking, BMI, comorbidities, interleukin-6, CRP, education, employment status, late referral, and time-dependent albumin and hemoglobin 
	                                           -     
	                                           -     
	                                          -     
	                                                                                                         -     
	                                         -     

	Naves-Diaz et al., 2008 [32]
	 HR, 0.55 (0.49−0.63) 
	 Age, gender, race, diabetes, dialysis vintage, Kt/V, country, vascular access, weight, albumin, creatinine, hemoglobin, and time-dependant Ca, P and PTH 
	 RR, 0.58 (0.54−0.62) 
	 RR, 0.69 (0.65−0.72) 
	                                          -     
	 HR, 0.55 (0.45−0.67) 
	 Unclear 
	                                         -     

	Shoben et al., 2008 [33]
	 HR, 0.76 (0.58−0.99) 
	 Age, gender, race, eGFR, diabetes, coronary heart disease, comorbidity index; use of ACEI, ARB, statin, EPO, and oral calcium; BMI, SBP, albumin, Ca, P, PTH, and number of nephrology clinic visits in the previous year 
	 RR, 0.70 (0.56−0.88) 
	 RR, 0.83 (0.69−1.01) 
	                                          -     
	                                                                                                         -     
	                                         -     


Table S3. Study-specific outcome estimates and adjustment models (2/3)

	Study
	All-cause mortality
	Cardiovascular mortality

	
	Adjusted Effect Size and Adjustment Model
	Crude Effect Size
	3-y AC-Mortality Effect Size
	5-y AC-Mortality Effect Size
	Adjusted Effect Size and Adjustment Model
	Crude Effect Size

	Shoji et al., 2004 [34]
	                                                                                                                                                                        -     
	 RR, 0.70 (0.44−1.14) 
	 RR, 0.75 (0.35−1.62) 
	 RR, 0.70 (0.44−1.14) 
	 HR, 0.38 (0.25−0.58) 
	 Age, diabetes 
	HR, 0.29 (0.13−0.65)   

	Sugiura et al., 2010 [35]
	 HR, 0.80 (0.44−1.46) 
	 Age, gender, diabetes, hypertension, time of enrolment, albumin, eGFR, PTH, use of ACEI 
	 RR, 0.47 (0.27−0.81) 
	 RR, 0.36 (0.14−0.95) 
	 RR, 0.41 (0.23−0.71) 
	 HR, 0.45 (0.14−1.50) 
	 Age, gender, diabetes, hypertension, time of enrolment, albumin, eGFR, PTH, use of ACEI 
	HR, 0.27 (0.10−0.74)      

	Taniguchi et al., 2010 [36], (Abstract ASN)
	 HR, 0.54 (0.51−0.71) 
	 Age, gender, albumin, Ca, P, PTH, CRP, urea nitrogen, Kt/V, PCR, comorbidities, dialysate Ca 
	                                           -     
	                                           -     
	                                          -     
	 HR, 0.75 (0.58−0.98) 
	 Age, gender, albumin, Ca, P, PTH, CRP, urea nitrogen, Kt/V, PCR, comorbidities, dialysate Ca 
	                                         -     

	Teng et al., 2005 [37]
	 HR, 0.80 (0.76−0.83) 
	 Age, gender, race, diabetes, dialysis vintage, time of enrolment, SMR, vascular access, SBP, BMI, albumin, Ca, P, PTH, HCO3- hemoglobin, ferritin, urea reduction ratio, creatinine, WBC 
	 RR, 0.72 (0.7−0.74) 
	                                           -     
	                                          -     
	                                                                                                         -     
	                                         -     

	Tentori et al., 2006 [38]
	 HR, 0.83 (0.76−0.91) 
	 Age, gender, race, etiology, dialysis vintage, calcium phosphorus, PTH, albumin, dialysis vintage, Kt/V, creatinine, hematocrit, SMR 
	 RR, 0.65 (0.61−0.69) 
	                                           -     
	adjusted HR, 0.83 (0.76−0.91)
	                                                                                                         -     
	                                         -     


Table S3. Study-specific outcome estimates and adjustment models (3/3)

	Study
	All-cause mortality
	Cardiovascular mortality

	
	Adjusted Effect Size and Adjustment Model
	Crude Effect Size
	3-y AC-Mortality Effect Size
	5-y AC-Mortality Effect Size
	Adjusted Effect Size and Adjustment Model
	Crude Effect Size

	Tentori et al., 2009 [39]
	 HR, 0.89 (0.84−0.94) 
	 Age, gender, race, dialysis vintage, diabetes, Kt/V, vascular access, time of enrolment, country, comorbidities, parathyroidectomy, time-dependant hemoglobin, serum albumin, Ca, P, PTH and dialysate calcium 
	 RR, 0.78 (0.75−0.81) 
	                                           -     
	                                          -     
	                                                                                                         -     
	                                         -     

	Wolf et al., 2008 [40]
	 HR, 0.66 (0.50−0.86) 
	 Age, gender, etiology, BP, BMI, vascular access, comorbidities, SMR, urea reduction ratio 
	 RR, 0.62 (0.5−0.76) 
	                                           -     
	                                          -     
	                                                                                                         -     
	                                         -     

	Number of study estimates
	                                                                                                                                                                       11   
	                                          11   
	                                            6   
	                                           3   
	                                                                                                          4   
	                                          4   

	Number of study with adjusted or crude estimates 
	                                                                                                                                                                                                                           13   
	                                            6   
	                                           3   
	                                                                                                                                                            6   


Abbrev. HR: hazard ratio, RR: relative risk. ACEI: angiotensin-converting enzyme inhibitor, ARB: angiotensin receptor blockers, BMI: body mass index, BP: blood pressure, Ca: serum Calcium level, eGFR: estimated glomerular filtration rate, EPO: erythropoietin, HCO3-: serum bicarbonate level, P: serum Phosphate level, PCR: protein catabolic rate, PTH: parathyroid hormone level, SBP: systolic blood pressure, SMR: standardized mortality rate, WBC: white blood cell count. 

*Results were stratified by ethnicity. This effect was estimated from the ‘white patients’ subgroup

Table S4. Univariate associations between selected covariates and the relative risk of mortality.

P-values were obtained by mixed-effects meta-regressions on the logarithm of all-cause mortality risk ratios. For dichotomous variables, results are equivalent to subgroup analyses.

a) Between-study variables
	Covariate
	p-value

	Year 
	0.61

	Prospective vs retrospective cohort
	0.49

	Incident vs prevalent HD patients
	0.85

	Follow-up duration
	0.68

	Study from USA (vs. Elsewhere)
	0.49

	Sample size
	0.20

	Intravenous route (vs. Oral)
	0.66

	Alfacalcidol use (vs Other compounds)
	0.66

	Early mortality exclusion (vs. Inclusion) 
	0.54


b) Within-study variables. The variables are defined as the differences between the average values in treated and untreated groups
	Covariate
	p-value

	Age
	0.40

	Diabetes prevalence
	0.73

	PTH levels
	0.01

	Albumin levels
	0.23

	Creatinine levels
	0.74


Table S5. “One study removed” meta-analysis results on the risk of all-cause mortality
For each line, a meta-analysis was performed after exclusion of one study. This table gives the pooled result from a random-effects meta-analysis of all-cause mortality.

	Study removed from model
	Meta-analysis result
(all-cause mortality)
	Lower limit
	Upper limit
	p-Value

	Jean et al., 2011 [26]
	0.715
	0.631
	0.810
	1.51E-07

	Kalantar-Zadeh et al., 2006 [27,28]
	0.726
	0.630
	0.836
	8.57E-06

	Kovesdy et al., 2008 [29]
	0.731
	0.645
	0.829
	9.67E-07

	Melamed et al., 2006 [31]
	0.727
	0.642
	0.823
	5.22E-07

	Naves-Diaz et al., 2008 [32]
	0.749
	0.663
	0.846
	3.30E-06

	Shoben et al., 2008 [33]
	0.726
	0.641
	0.822
	4.56E-07

	Shoji et al., 2004 [34]
	0.729
	0.645
	0.824
	4.07E-07

	Sugiura et al., 2010 [35]
	0.726
	0.643
	0.820
	2.47E-07

	Taniguchi et al., 2010 [36], (Abstract ASN)
	0.757
	0.695
	0.824
	1.37E-10

	Teng et al., 2005 [37]
	0.721
	0.627
	0.828
	3.75E-06

	Tentori et al., 2006 [38]
	0.718
	0.631
	0.817
	5.49E-07

	Tentori et al., 2009 [39]
	0.712
	0.630
	0.805
	5.84E-08

	Wolf et al., 2008 [40]
	0.733
	0.647
	0.831
	1.04E-06

	None removed
	0.728
	0.646
	0.820
	1.92E-07


Figure S1. Funnel plot of natural logarithms of all-cause mortality risk ratios (dots) and resulting random-effects meta-analysis estimate (diamond). 

Results are based on the 13 included studies (in white) and with the addition of one virtual study identified by ‘trim and fill’ analysis (in black).
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