Supplementary 
Definition/ methods of the outcome
Hypomagnesemia, which was defined as total serum magnesium levels lower than 1.8 mg/dl (0.75mmol/l); routine blood test.

Bone fractures, which was defined as the continuity of bone is interrupted; X-ray imaging methods.

All-cause mortality is the mortality rate of all causes of death ,which refers to the ratio of the total number of deaths caused by various causes in a certain period to the average population of the population in the same period.

Cardiovascular event is a composite outcome (non-fatal myocardial infarction, or non-fatal stroke).

Vascular calcification can be diagnosed by imaging methods like x ray or CT.

Search strategy

Hemodialysis terms：

Dialyses, Renal 
Renal Dialyses

Dialysis, Renal

Hemodialysis

Hemodialyses

Dialysis, Extracorporeal

Dialyses, Extracorporeal

Extracorporeal Dialyses

Extracorporeal Dialysis

Solutions, Hemodialysis

Dialysis Solutions, Hemodialysis

Hemodialysis Dialysis Solutions

Solutions, Hemodialysis Dialysis

Hemodialyzates

Hemodialysates

HD

MHD

proton pump inhibitors terms：

Inhibitors, Proton Pump

PPIs

PPI
Proton Pump Inhibitor

Inhibitor, Proton Pump

Pump Inhibitor, Proton

Omeprazole

Lansoprazole

Pantoprazole

Rabeprazole 

Esomeprazole

adverse effect term：
Adverse Reactions

Side Effects

Adverse Reaction

Adverse Effects

Untoward Reaction

Adverse Drug Reaction

Adverse effect 

Mortality

All-cause mortality

Cardiovascular mortality

Hypomagnesemia

Bone fracture

Fracture

Vascular Calcification

Cardiovascular risk

	Pubmed=197

	1.Dialyses, Renal OR Renal Dialyses OR Dialysis, Renal OR Hemodialysis OR Hemodialyses OR Dialysis, Extracorporeal OR Dialyses, Extracorporeal OR Extracorporeal Dialyses OR Extracorporeal Dialysis OR Solutions, Hemodialysis OR Dialysis Solutions, Hemodialysis OR Hemodialysis Dialysis Solutions OR Solutions, Hemodialysis Dialysis OR Hemodialyzates OR Hemodialysates OR HD OR MHD Sort by: Most Recent

	2.Inhibitors, Proton Pump OR PPIs OR PPI OR Proton Pump Inhibitor OR Inhibitor, Proton Pump OR Pump Inhibitor, Proton OR Omeprazole OR Lansoprazole OR Pantoprazole OR Rabeprazole OR Esomeprazole Sort by: Most Recent

	3.Adverse Reactions OR Side Effects OR Adverse Reaction OR Adverse Effects OR Untoward Reaction OR Adverse Drug Reaction OR Adverse effect OR Mortality OR All-cause mortality OR Cardiovascular mortality OR Hypomagnesemia OR Bone fracture OR Fracture OR Vascular Calcification OR Cardiovascular risk Sort by: Most Recent

	4.1 AND 2 AND 3

	Embase=637

	1.'dialyses, renal' OR 'renal dialyses' OR 'dialysis, renal' OR 'hemodialysis'/exp OR 'hemodialysis' OR 'hemodialyses' OR 'dialysis, extracorporeal' OR 'dialyses, extracorporeal' OR 'extracorporeal dialyses' OR 'extracorporeal dialysis'/exp OR 'extracorporeal dialysis' OR 'solutions, hemodialysis' OR 'dialysis solutions, hemodialysis' OR 'hemodialysis dialysis solutions' OR 'solutions, hemodialysis dialysis' OR 'hemodialyzates' OR 'hemodialysates' OR 'hd' OR 'mhd'

	2.'inhibitors, proton pump' OR 'ppis' OR 'ppi' OR 'proton pump inhibitor'/exp OR 'proton pump inhibitor' OR 'inhibitor, proton pump' OR 'pump inhibitor, proton' OR 'omeprazole'/exp OR 'omeprazole' OR 'lansoprazole'/exp OR 'lansoprazole' OR 'pantoprazole'/exp OR 'pantoprazole' OR 'rabeprazole'/exp OR 'rabeprazole' OR 'esomeprazole'/exp OR 'esomeprazole'

	3.'adverse reactions' OR 'side effects' OR 'adverse reaction'/exp OR 'adverse reaction' OR 'adverse effects'/exp OR 'adverse effects' OR 'untoward reaction' OR 'adverse effect'/exp OR 'adverse effect' OR 'adverse drug reaction'/exp OR 'adverse drug reaction' OR 'mortality'/exp OR 'mortality' OR 'all-cause mortality'/exp OR 'all-cause mortality' OR 'cardiovascular mortality'/exp OR 'cardiovascular mortality' OR 'hypomagnesemia'/exp OR 'hypomagnesemia' OR 'bone fracture'/exp OR 'bone fracture' OR 'fracture'/exp OR 'fracture' OR 'vascular calcification'/exp OR 'vascular calcification' OR 'cardiovascular risk'/exp OR 'cardiovascular risk'

	4.#4=#1 AND #2 AND #3

	Web Of Science = 126

	1.ALL=(Adverse Reactions OR Side Effects OR Adverse Reaction OR Adverse Effects OR Untoward Reaction OR Adverse Drug Reaction OR Adverse effect OR Mortality OR All-cause mortality OR Cardiovascular mortality OR Hypomagnesemia OR Bone fracture OR Fracture OR Vascular Calcification OR Cardiovascular risk)

	2.ALL=(Inhibitors, Proton Pump OR PPIs OR PPI OR Proton Pump Inhibitor OR Inhibitor, Proton Pump OR Pump Inhibitor, Proton OR Omeprazole OR Lansoprazole OR Pantoprazole OR Rabeprazole OR Esomeprazole)

	3.ALL=(Dialyses, Renal OR Renal Dialyses OR Dialysis, Renal OR Hemodialysis OR Hemodialyses OR Dialysis, Extracorporeal OR Dialyses, Extracorporeal OR Extracorporeal Dialyses OR Extracorporeal Dialysis OR Solutions, Hemodialysis OR Dialysis Solutions, Hemodialysis OR Hemodialysis Dialysis Solutions OR Solutions, Hemodialysis Dialysis OR Hemodialyzates OR Hemodialysates OR HD OR MHD)

	4.#3 AND #2 AND #1

	Cochrane library = 47 

	((Adverse Reactions OR Side Effects OR Adverse Reaction OR Adverse Effects OR Untoward Reaction OR Adverse Drug Reaction OR Adverse effect OR Mortality OR All-cause mortality OR Cardiovascular mortality OR Hypomagnesemia OR Bone fracture OR Fracture OR Vascular Calcification OR Cardiovascular risk) AND (Inhibitors, Proton Pump OR PPIs OR PPI OR Proton Pump Inhibitor OR Inhibitor, Proton Pump OR Pump Inhibitor, Proton OR Omeprazole OR Lansoprazole OR Pantoprazole OR Rabeprazole OR Esomeprazole)) AND (Dialyses, Renal OR Renal Dialyses OR Dialysis, Renal OR Hemodialysis OR Hemodialyses OR Dialysis, Extracorporeal OR Dialyses, Extracorporeal OR Extracorporeal Dialyses OR Extracorporeal Dialysis OR Solutions, Hemodialysis OR Dialysis Solutions, Hemodialysis OR Hemodialysis Dialysis Solutions OR Solutions, Hemodialysis Dialysis OR Hemodialyzates OR Hemodialysates OR HD OR MHD)


	Author
	Year
	CCI
	Disease history
	Accompanying medication
	Statistical analysis methods
	Adjusted risk factors
	 Kt/v
	Etiology of ESKD
	magnesium concentration of the dialysate fluid

	Kosedo
	2019
	NR
	"Diabetes mellitus all：152 (40.4) ppi：98 (45.2) no ppi：54 (34.0)   History of myocardial infarction 28 (7.4) 23 (10.6) 5 (3.1) 0.009

History of stroke 89 (23.7) 61 (28.1) 28 (17.6) 0.02

History of systemic embolism 6 (1.6) 5 (2.3) 1 (0.6) 0.41

History of malignancy 79 (21.0) 50 (23.0) 29 (18.2) 0.31

History of bleeding 53 (14.1) 31 (14.3) 22 (13.8) 0.99

Atrial fibrillation 38 (10.1) 24 (11.1) 14 (8.8) 0.5

Aortic disease 15 (4.0) 6 (2.8) 9 (5.7) 0.19

Chronic obstructive pulmonary disease 14 (3.7) 11 (5.1) 3 (1.9) 0.17

History of heart failure 62 (16.5) 48 (22.1) 14 (8.8) 0.001

Chronic liver disease 56 (14.9) 33 (15.2) 23 (14.5) 0.88

Peripheral artery disease 103 (27.4) 74 (34.1) 29 (18.2) 0.001

History of cardiac surgery 22 (5.9) 19 (8.8) 3 (1.9) 0.006

Carotid artery stenosis 119 (31.6) 71 (32.7) 48 (30.2) 0.65

History of PCI/CABG 50 (13.3) 43 (19.8) 7 (4.4) < 0.001"


	"Non-steroidal anti-inflammatory drugs 30 (8.0) 23 (10.6) 7 (4.4) 0.034

Aspirin 126 (33.5) 94 (43.3) 32 (20.1) < 0.001

Thienopyridine 53 (14.1) 42 (19.4) 11 (6.9) 0.001

Warfarin 41 (10.9) 33 (15.2) 8 (5.0) 0.002

Angiotensin converting enzyme inhibitor 4 (1.1) 2 (0.9) 2 (1.3) 0.99

Angiotensin II receptor blocker 171 (45.5) 90 (41.5) 81 (50.9) 0.075

Calcium channel blocker 235 (62.5) 127 (55.3) 115 (72.3) 0.001

Statin 68 (18.1) 40 (18.4) 28 (17.6) 0.89"


	Cox

regression
	adjusted for the demographic characteristics of

patients, clinically relevant factors related to use of PPI (age, sex, previous

bleeding, and history of percutaneous coronary intervention/coronary artery

bypass grafting). "
	 1.58 ±0.37
	NR
	NR

	Fusaro
	2019
	NR
	All , no ppi, ppi "Diabetics (%) 40.6 39.0 42.4 Coronary artery disease (%) 46.8 43.4 50.4

Chronic heart failure (%) 32.9 30.6 35.3

Cardiovascular disease (%) 36.7 34.5 38.9

Cerebrovascular disease (%) 18.0 16.4 19.8

Peripheral artery disease (%) 29.9 26.0 34.0"
	All , no ppi, ppi "Any vitamin D (%)3 65.2 62.9 67.5

Phosphate binders (%) 91.3 92.1 90.5

Calcium-based phosphate binders (%) 74.1 77.7 70.5"
	Cox

regression
	Age 

Gender 

African descent 

Asian/Indian 

Native American 

BMI 

Diabetes

Smoking 

CV comorbidities 

Dialysis vintage 

Any vitamin D 

Phosphate binders 

Albumin 

PTH 

Calcium 

Phosphate 

Alkaline phosphatase 

Kt/V (1 unit)
	 1.48 ±0.28
	NR
	NR

	Vangala
	2018
	
	"Diabetes mellitus 2569 (57) 21,613 (48)

GN/vasculitis 248 (6) 4697 (10)

Interstitial/pyelonephritis 125 (3) 1226 (3)

Hypertensive/large vessel disease 1230 (27) 13,643 (30)

Cystic/hereditary/congenital 77 (2) 1168 (3)

Neoplasm/tumor 42 (0.9) 316 (0.7)

Miscellaneous 260 (6) 2843 (6)"
	"Hypertension 4477 (98) 44,381 (98)

Diabetes mellitus 3518 (77) 30,334 (67)

Coronary artery disease 2712 (60) 20,975 (46)

Peripheral vascular disease 1920 (42) 14,315 (31)

Cerebrovascular disease 1246 (27) 8964 (20)

Heart failure 2974 (65) 24,579 (54)

Arrhythmia 1437 (32) 10,124 (22)

Osteoporosis 30 (0.7) 136 (0.3)

Rheumatological disorder 176 (4) 1843 (4)

Tobacco use 697 (15) 7584 (17)

Depression 1149 (25) 8109 (18)

History of steroid use 1379 (30) 13,185 (29)

History of bisphosphonate use 193 (4) 825 (2)"
	multivariate logistic regression 
	"Multivariable adjustment for demographics, BMI,

dialysis vintage, comorbid conditions, cause of ESKD, and

Census region attenuated these findings."
	NR
	Diabetes mellitus 2569 (57) 21,613 (48)

GN/vasculitis 248 (6) 4697 (10)

Interstitial/pyelonephritis 125 (3) 1226 (3)

Hypertensive/large vessel disease 1230 (27) 13,643 (30)

Cystic/hereditary/congenital 77 (2) 1168 (3)

Neoplasm/tumor 42 (0.9) 316 (0.7)

Miscellaneous 260 (6) 2843 (6)
	NR

	Okamoto
	2018
	
	History of CVD(presence), n (%) 77 (39%)
	"H2-antagonist‡(presence), n (%) 19 (10%) 0 (0%) 19 (22%) <0.001

Antiplatelet agents‡(presence), n (%) 94 (47%) 64 (58%) 30 (34%) 0.001

Furosemide‡(presence), n (%) 29 (15%) 14 (13%) 15 (17%) 0.370

Calcium carbonate‡(presence), n (%) 63 (32%) 27 (24%) 36 (41%) 0.011

Lanthanum carbonate‡(presence), n (%) 103 (52%) 59 (53%) 44 (50%) 0.710

Polymeric phosphate binders‡(presence), n (%) 55 (27%) 26 (23%) 29 (33%) 0.130

Iron-containing phosphate binders‡(presence), n (%) 60 (30%) 33 (29%) 27 (31%) 0.850

Cinacalcet‡(presence), n (%) 61 (30%) 32 (29%) 29 (33%) 0.500

Warfarin§ (presence), n (%)"
	multivariate logistic regression 
	NR 
	1.44 (0.27)
	DMN(presence), n (%) 105 (53%) 64 (57%) 41 (47%)
	1.0 mEq/L

	Francisco
	2017
	2   
	 31.94%no ppi 33.06% ppi
	NR
	multivariate logistic regression
	NR
	1.9 ±0.38 no ppi 

1.93 ± 0.4 ppi
	NR
	NR

	Fusaro
	2016
	NR
	9% of patients with diabetes, 80% of patients with hypertension, 43% of patients with coronary heart disease, 32% of patients with congestive heart failure, 33% of patients with cardiovascular diseases, 16% of patients with cerebrovascular diseases, 26% of patients with peripheral vascular diseases (PVD), and 70% of patients showed coronary heart disease, congestive heart failure, coronary artery disease, coronary artery disease or PVD.
	NR
	NR
	NR
	NR
	NR
	NR

	Mikolasevic
	2016
	NR
	Arterial hypertension, n (%) 191 (67.3%) 117 (68.8%) 74 (66.1%) NS

Diabetes mellitus, n (%) 95 (33.7%) 58 (34.1%) 37 (33%) NS

Dyslipidemia, n (%) 79 (28%) 48 (28.2%) 31(27.7%) NS

Use of diuretics, n (%) 104 (36.9%) 61 (35.9%) 43 (38.4%) NS
	NR
	Multivariate regression analyses
	Duration of HD 

Daily diuresis Diabetes mellitus  

Use of diuretics  PPI use Daily dose of pantoprazole and esomeprazole Daily dose of rabeprazol 

Duration of PPI
	1.3 ± 0.2
	NR
	NR

	Hansen
	2016
	2
	Myocardial infarction 776 (10.3)* 46 (3.1)* 36 366 (0.9) 

Congestive heart failure 1488 (19.7)* 85 (5.7)* 39 977 (1.0) Peripheral vascular disease 1324 (17.5)* 85 (5.7)* 36 216 (0.9) Cerebrovascular disease 377 (5.0)* 29 (1.9)* 23 391 (0.6) Dementia 5 (0.1) 0 (0.54) 1038 (<0.1) Chronic pulmonary disease 713 (9.4)* 26 (1.7) 48 635 (1.2) Rheumatic disease 240 (3.2)* 24 (1.6)* 23 798 (0.6) 

Peptic ulcer disease 865 (11.4)* 126 (8.4)* 72 674 (1.8) 

Mild liver disease 185 (2.5)* 24 (1.6)* 12 976 (0.3) 

Diabetes without chronic

complications

 199 (2.6)* 34 (2.3)* 34 014 (0.8)

Diabetes with chronic

complications

 2274 (30.1)* 288 (19.2)* 29 887 (0.7) Hemi- or paraplegia 33 (0.4)* 4 (0.3)** 3179 (0.1)

Moderate to severe chronic kidney

disease

 7566 (100)* 1504 (100)* 3096 (0.1) Solid malignant tumours 872 (11.5)* 47 (3.1)** 91 596 (2.2)Leukaemia 30 (0.4)* 1 (0.1) 3029 (0.1) Lymphoma 245 (3.2)* 6 (0.4)** 5903 (0.1)Moderate or severe liver disease 13 (0.2)* 4 (0.3)* 486 (<0.1) 

Metastatic solid tumour 35 (0.5)* 3 (0.2) 2791 (0.1) 

AIDS/HIV 14 (0.2)* 3 (0.2)** 1873 (0.1) 
	"Vitamin K antagonists 646 (8.5)* 67 (4.5)* 30 568 (0.8) 

Aspirin 2737 (36.2)* 227 (15.1)* 192 531 (4.7) 

Clopidogrel 268 (3.5)* 14 (0.9)* 1278 (<0.1) 

Proton pump inhibitors 2446 (32.3)* 503 (33.4)* 114 787 (2.8) 

Diuretics 5483 (72.5)* 904 (60.1)* 348 831 (8.5) β blockers 3390 (44.8)* 766 (50.9)* 167 958 (4.1)

Calcium antagonists 3977 (52.6)* 790 (52.5)* 167 244 (4.1) Inhibitors of the renin–

angiotensin system

 3457 (46.0)* 964 (64.1)* 183 876 (4.5) Digoxin 561 (7.4)* 21 (1.4) 61 086 (1.5) Antiarrhythmic class I and III 105 (1.4)* 4 (0.3) 6637 (0.2) Bisphosphonates 74 (1.0)* 4 (0.2) 14 476 (0.4) 

Lipid-modifying agents 2146 (28.4)* 3523 (23.4)* 64 583 (1.6)
	Cox

regression
	"adjusted for age, gender, Charlson

 Comorbidity Index score, time in dialysis and prior fracture."
	NR
	NR
	NR

	AGO
	2016
	NR
	Diabetus 35.3%；Cardiovasucular disease(37%) 
	H2 receptor antagonists, n (%) 75 (18.8)；Caicium carbonate, n (%) 3 (0.8)；sevelamer Hcl and/or LC, n (%) 219 (54.9)；Cinacalcet hydrochloride, n (%) 133 (33.3)；Cinacalcet hydrochloride, n (%) 133 (33.3)
	Cox

regression
	adjusted only for PPI

 use
	1.45  
	NR
	 1.0 mEq/L

	Nakashima
	2015
	NR
	Diabetes mellitus 255 (41.1) 44 (34.7) 148 (34.0) 0.05

Ischemic heart disease 159 (25.5) 19 (14.8) 35 (8.0) <0.001

Cerebral infarction 85 (13.6) 19 (14.8) 37 (8.5) 0.02

Gastric hemorrhage 124 (19.9) 17 (13.3) 36 (8.2) <0.001

Atrial fibrillation 76 (12.2) 15 (11.7) 46 (10.5) 0.694
	Aspirin 307 (49.3) 52 (40.6) 130 (29.7) <0.001

Cilostazol 51 (8.2) 7 (5.8) 28 (6.4) 0.387

Clopidogrel 74 (11.9) 12 (9.4) 19 (4.3) <0.001

Vitamin K antagonist 61 (9.8) 11 (8.6) 25 (5.7) 0.056

Vitamin D receptor antagonist 417 (66.9) 62 (48.4) 280 (63.9) <0.001

ACE-I or ARB 332 (54.5) 52 (40.9) 217 (51.4) 0.02

Furosemide 148 (23.8) 29 (22.7) 114 (26.0) 0.614
	Multivariate regression analyses
	age, dialysis vintage, sex, Diabetes mellitus, Kt/V, systolic blood

pressure, albumin, potassium, C-reactive protein, sodium, blood urea nitrogen, parathyroid hormone, phosphorus, calcium, hemoglobin, furosemide,

antiplatelet drug, vitamin K antagonist, angiotensin converting enzyme inhibitor or angiotensin II receptor blocker, phosphate binder, vitamin D receptor

antagonist, atrial fibrillation, gastric hemorrhage, cerebral infarction, and ischemic heart disease.
	1.40±0.27
	
	 1.0 mEq/L

	Alhosaini 
	2014
	NR
	(73%) 

diabetic
	only 10 of 62 patients were taking furosemide；Only 2 patients received oral magnesium supple-

ments.
	multivariate logistic regression 
	After adjustment 

for age, diabetes status, duration of dialysis, plasma albu-

min, Kt/V, nPCR, and diuretic use, PPI use remained sig-

nificantly associated with hypomagnesemia
	1.445 ± 0.295 
	NR
	 0.75–1.0 mEq/l

	Fusaro
	2013
	NR
	"Diabetes mellitus [n (%)] 64 ppi：(21.7) 21 no ppi：(22.8)； Angina [n (%)] 57 (19.3) 7 (7.6) 0.008

Myocardial infarction [n (%)] 62 (21.0) 11 (12.0) 0.052

Atrial fibrillation [n (%)] 45 (15.3) 6 (6.5) 0.031

Heart failure [n (%)] 31 (10.5) 8 (8.7) 0.614

Diabetes mellitus [n (%)] 64 (21.7) 21 (22.8) 0.819

Peripheral vascular disease [n (%)] 189 (64.1) 64 (69.6) 0.396

No asymptomatic 75 (25.4) 23 (25.0)

Intermittent claudication 25 (8.5) 3 (3.3)

Amputation 6 (2.0) 2 (2.2)

Cerebrovascular accident [n (%)]

No 262 (75.7) 84 (91.3) 0.701

Stroke 17 (5.8) 3 (3.3)

Other type 16 (5.4) 5 (5.4)

Vertebral fractures [n (%)] 163 (55.3) 51 (55.4) 0.976"
	NR
	propensity score
	NR
	NR
	NR
	NR
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