Supplemental Material

The impact of hypertension on chronic kidney disease and end-stage renal disease is greater in men than women: a systematic review and meta-analysis

Supplemental Methods S1. Search strategies
Report of search strategies as conducted in July 2020.
1. PubMed
Search period: unlimited
Date of search: 24.07.2020
	Step
	Hits
	Search

	#1
	470,023
	"blood pressure" [Mesh] OR "arterial pressure" [Mesh] OR "hypertension" [Mesh] OR "systolic blood pressure" [MeSH]

	#2
	628,560
	blood pressure [tiab] OR arterial pressure [tiab] OR hypertension [tiab] OR systolic blood pressure [tiab] OR systolic BP [tiab]

	#3
	784,862
	#1 OR #2 

	#4
	815,765
	"sex" [MeSH] OR sex [tiab] OR gender [tiab]

	#5
	5,928,281
	("men" [MeSH] OR men [tiab] OR "male" [MeSH] OR male [tiab]) AND ("women" [MeSH] OR women [tiab] OR "female" [MeSH] OR female [tiab])

	#6
	6,144,423
	#4 OR #5

	#7
	264,167
	"renal insufficiency, chronic" [Mesh] OR "kidney failure, chronic" [Mesh] OR "renal replacement therapy" [MeSH]

	#8
	285,788
	chronic kidney disease [tiab] OR renal failure [tiab] OR end stage kidney disease [tiab] OR dialysis [tiab] OR kidney transplant* [tiab] OR renal transplant* [tiab] 

	#9
	45,733
	CKD [tiab] OR ESKD [tiab] OR ESKF [tiab] OR ESRF [tiab] OR ESRD [tiab]

	#10
	386,943
	#7 OR #8 OR #9

	#11
	3,665,849
	"Cohort Studies" [Mesh] OR "Prospective Studies" [Mesh] OR "Longitudinal Studies"[Mesh] OR "follow-up studies" [Mesh] OR "Health Records, Personal" [Mesh] OR "Electronic Health Records" [Mesh] OR cohort [tiab] OR prospective [tiab] OR longitudinal Studies [tiab] OR follow-up [tiab] OR follow up [tiab] OR followed [tiab] OR health record* [tiab] OR medical record* [tiab] OR computerized record* [tiab]

	#12
	11,673
	#3 AND #6 AND #10 AND #11




2. Embase
Search period: unlimited
Date of search: 24.07.2020
	Step
	Hits
	Search

	#1
	1,102,832
	exp blood pressure/ OR exp arterial pressure/ OR exp hypertension/ OR exp systolic blood pressure/

	#2
	887,415
	blood pressure.tw. OR arterial pressure.tw. OR hypertension.tw. OR systolic blood pressure.tw. OR systolic BP.tw.

	#3
	1,319,456
	#1 OR #2 

	#4
	1,209,314
	sex/ OR gender/ OR sex.tw. OR gender.tw.

	#5
	6,375,822
	(exp men/ OR men.tw. OR exp male/ OR male.tw.) AND (exp women/ OR women.tw. OR exp female/ OR female.tw.)

	#6
	6,751,914
	#4 OR #5 

	#7
	270,286
	exp chronic kidney disease/ OR exp chronic kidney failure/ OR exp renal replacement therapy/ OR exp end stage renal disease/

	#8
	403,288
	chronic kidney disease.tw. OR renal failure.tw. OR end stage kidney disease.tw. OR dialysis.tw. OR kidney transplant*.tw. OR renal transplant*.tw. 

	#9
	76,532
	CKD.tw. OR ESKD.tw. OR ESKF.tw. OR ESRF.tw. OR ESRD.tw.

	#10
	524501
	#7 OR #8 OR #9

	#11
	4,635,917
	exp cohort studies/ OR exp prospective studies/ OR exp longitudinal studies/ OR exp follow up/ OR exp electronic patient record/ OR exp electronic health record/ OR cohort.tw. OR prospective.tw. OR longitudinal Studies.tw. OR follow-up.tw. OR follow up.tw. OR followed.tw. OR health record*.tw. OR medical record*.tw. OR computerized record*.tw.

	#12
	20,855
	#3 AND #6 AND #10 AND #11




3. Combined search strategy 
Search ((((((("blood pressure"[Mesh] OR "arterial pressure"[Mesh] OR "hypertension"[Mesh] OR "systolic blood pressure"[MeSH]))) OR ((blood pressure[tiab] OR arterial pressure[tiab] OR hypertension[tiab] OR systolic blood pressure[tiab] OR systolic BP[tiab])))) AND (((("sex"[MeSH] OR sex[tiab] OR gender[tiab]))) OR ((("men"[MeSH] OR men[tiab] OR "male"[MeSH] OR male[tiab]) AND ("women"[MeSH] OR women[tiab] OR "female"[MeSH] OR female[tiab]))))) AND ((((("renal insufficiency, chronic"[Mesh] OR "kidney failure, chronic"[Mesh] OR "renal replacement therapy"[MeSH]))) OR ((chronic kidney disease[tiab] OR renal failure[tiab] OR end stage kidney disease[tiab] OR dialysis[tiab] OR kidney transplant*[tiab] OR renal transplant*[tiab]))) OR ((CKD[tiab] OR ESKD[tiab] OR ESKF[tiab] OR ESRF[tiab] OR ESRD[tiab])))) AND (("Cohort Studies"[Mesh] OR "Prospective Studies"[Mesh] OR "Longitudinal Studies"[Mesh] OR "follow-up studies"[Mesh] OR "Health Records, Personal"[Mesh] OR "Electronic Health Records"[Mesh] OR cohort[tiab] OR prospective[tiab] OR longitudinal Studies[tiab] OR follow-up[tiab] OR follow up[tiab] OR followed[tiab] OR health record*[tiab] OR medical record*[tiab] OR computerized record*[tiab]))
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Supplemental Methods S2. PRISMA Checklist
	Section/Topic 
	#
	Checklist Item 
	Reported on Page # 

	TITLE 

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	1

	ABSTRACT 

	Structured summary 
	2
	Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
	2

	INTRODUCTION 

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	3

	Objectives 
	4
	Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	3

	METHODS 

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	NA

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
	3-4

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	3 

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	Methods S1

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	3-4

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	3-4
Figure 1

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	4

	Risk of bias in individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	Methods S3

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	4

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
	4

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	5

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	4-5

	RESULTS 

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	5
Figure 1

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	5
Table 1 & Table S1

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	Methods S4

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	5
Figure 2

	Synthesis of results 
	21
	Present the main results of the review. If meta-analyses done, include for each, confidence intervals and measures of consistency. 
	5
Figure 3 & 4

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	5
Figure S3

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	5
Figure S1, S2 & S4

	DISCUSSION 

	Summary of evidence 
	24
	Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
	5-6

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias). 
	7-8

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	8

	FUNDING 

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. 
	9




Supplemental Methods S3: Quality criteria according to a modified version of the Newcastle-Ottawa Quality assessment scale (*studies received one point for the achievement of these criteria): 

Selection
S1) Representativeness of the exposed cohort
a) truly representative of the general population* 
b) somewhat representative of the general population 
c) selected group e.g. patient groups
d) no description of the derivation of the cohort
S2) Selection of the non exposed cohort
a) drawn from the same community as the exposed cohort *
b) drawn from a different source
c) no description of the derivation of the non exposed cohort	
S3) Ascertainment of exposure
a) secure record (validated events) *
b) structured interview
c) written self report
d) no description
S4) Demonstration that outcome of interest was not present at start of study
a) yes *
b) no

Comparability
C1) Comparability of cohorts on the basis of the design or analysis
a) study controls for age*
b) study does control for additional factors* 

Outcome
O1) Assessment of outcome 
a) independent blind assessment or record linkage of fatal and non-fatal events* 
b) independent blind assessment or record linkage of fatal events
c) self report	
d) no description
O2) Was follow-up long enough for outcomes to occur
a) yes (at least 3 years) *
b) no
O3) Adequacy of follow up of cohorts
a) complete follow up - all subjects accounted for *
b) subjects lost to follow up unlikely to introduce bias - > 10% follow up, or description provided 	of those lost *
c) follow up rate < 90% and no description of those lost
d) no statement 


Supplemental Methods S4: Quality assessment of the studies included in the meta-analyses
	Study name
	Scores

	
	S1
	S2
	S3
	S4
	C1
	O1
	O2
	O3
	
	SUM

	Jee et al (2005)‡20
	0
	1
	0
	1
	2
	1
	1
	1
	
	7

	Kanno et al (2012)‡22  
	1
	1
	1
	1
	2
	1
	1
	1
	
	9

	Tohidi et al (2012)‡19  
	1
	1
	1
	1
	2
	1
	1
	1
	
	9

	Cao et al (2014)‡18  
	0
	1
	1
	1
	2
	1
	1
	1
	
	8

	Haroun et al (2003)‡21
	0
	1
	0
	0
	2
	1
	1
	1
	
	6

	Leiba et al (2017)‡17
	1
	1
	1
	1
	2
	1
	1
	1
	
	9
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Supplemental Table S1. Description of the characteristics of the studies included in the quantitative analysis 
	Source
	Diagnostic criteria 
for BP category 
	No of BP categories
	Maximum adjustment variables
	Excluded baseline CKD
	Definition of outcome

	Outcome: CKD
	
	
	 
	
	 

	Jee et al (2005)‡20  
	JNC 7
	4
	Age, diabetes, BMI, cholesterol, and smoking
	Yes
	Proteinuria ≥1+ determined by dipstick

	Kanno  et al (2012)‡ 22 
	JNC 7
	4
	Age, smoking, alcohol, obesity, CVD, diabetes mellitus, eGFR, hypercholesterolemia, antihypertensive treatment, number of follow-up examinations, and year of the baseline examination
	Yes
	eGFR <60 mL/min/1.73m2/year or 
proteinuria ≥1+ (30 mg/dL) determined by dipstick

	Tohidi  et al (2012)‡19  
	EGMAH 2007
	4
	Age, eGFR, diabetes, marital status, CVD, education level, dyslipidemia, abdominal obesity, BMI, smoking, FHDM
	Yes
	eGFR <60 mL/min/1.73m2/year for >3 months

	Komura et al (2013)43  
	NA
	NA
	Female: Age, BMI, DBP, AST, TG, and creatinine. Male: Age, BMI, DBP, fasting blood glucose, AST, y-GTP, and creatinine.
	Yes
	eGFR <60 mL/min/1.73m2/year or 
proteinuria ≥1+ (30 mg/dL) determined by dipstick

	Cao et al (2014)‡18  
	JNC 7
	4
	Age, smoking, alcohol, obesity, diabetes mellitus, TC, and eGFR
	Yes
	eGFR <60 mL/min/1.73m2/year or 
proteinuria ≥1+ (30 mg/dL) determined by dipstick

	Yano et al (2014)44  
	JNC 7
	3
	Age and BMI
	Yes
	eGFR <60 mL/min/1.73m2/year or 
proteinuria ≥1+ determined by dipstick

	Xue et al (2015)45  
	JNC 7
	2
	Age, TG, LDL-C, HDL-C, FBG, and smoking, drinking, and diabetes
	Yes
	eGFR <60 mL/min/1.73m2/year

	Wan et al (2019)46  
	ICPC 2 K86/K87
	7
	﻿ Age, smoking, BMI, DBP, LDL-C, eGFR, the usages of ACE -inhibitor/ARB, β-blocker, CCB, diuretic, other antihypertensive drugs, lipid-lowering agent, and Charlson index at baseline, and adjusted with regression dilatation ratio
	Yes
	eGFR <60 mL/min/1.73m2/year

	Outcome: ESRD
	
	
	 
	
	 

	Haroun et al (2003)‡21  
	JNC 6
	6
	Age, smoking, and treated diabetes
	No
	Initiation of dialysis or transplantation, kidney disease on the death certificate & confirmed as CKD by medical record review

	Tozawa et al (2003)47  
	JSH 2000
	1
	Age, BMI, and proteinuria
	No
	Initiation of chronic dialysis 

	Pscheidt et al (2015)48  
	JNC 7
	4
	Age, BMI, smoking, DBP, blood glucose, TG, TC, and gamma-GT
	Yes
	Initiation of dialysis or renal transplantation 

	Leiba et al (2017)‡17  
	NHBPEP 4
	3
	Age, birth year, BMI, origin, education, and socioeconomic status
	Yes
	Initiation of dialysis or renal transplantation 

	Abbreviation: EGMAH, European Guideline for the Management of Arterial Hypertension; JNC, The Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure; ICPC, International Classification of Primary Care; JSH, Japanese Society of Hypertension; NHBPEP, The National High Blood Pressure Education Program; BMI, body-mass index; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; FHDM, family history of diabetes mellitus; DBP, diastolic blood pressure; TG, triglyceride; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; FBG, fasting blood glucose; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GTP, glutamyl transpeptidase; TC, total cholesterol; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CCB, calcium channel blocker. Note: ‡, studies included in meta-analysis (in bold).
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Description automatically generated]Supplemental Figure S1. The maximum-adjusted pooled relative risk and 95% confidence intervals for chronic kidney disease in women (left panel) and men (right panel), comparing individuals with Hypertension versus ideal blood pressure
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Description automatically generated]Supplemental Figure S2. The maximum-adjusted pooled relative risk and 95% confidence intervals for chronic kidney disease and end-stage renal disease in women (left panel) and men (right panel), comparing individuals with Hypertension versus ideal blood pressure in studies with a follow-up time of greater than five year
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Supplemental Figure S3. Funnel plot with pseudo 95% confidence limits for the data in Figure 4


[image: Chart, line chart

Description automatically generated]
Supplemental Figure S4. Meta-regression of the maximum-adjusted women-to-men relative risk ratio versus duration of follow-up. For each study, the circles are drawn in proportion to the inverse variance 
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