Systematic differences in effect estimates between observational studies and randomized control trials in meta-analyses combining both study designs in nephrology
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Supplement Table 1. Search Strategy
	EMBASE

	1.
	epidemiology/

	2.
	exp case control study/

	3.
	exp cohort analysis/

	4.
	(cohort adj (study or studies)).mp.

	5.
	(Case control adj (study or studies)).mp.

	6.
	Cohort analy$.mp.

	7.
	exp follow up/

	8.
	(Follow up adj (study or studies)).mp.

	9.
	exp observational study/

	10.
	observational adj (study or studies)).mp.

	11.
	exp longitudinal study/

	12.
	(Longitudinal adj (study or studies)).mp.

	13.
	exp retrospective study/

	14.
	(retrospective adj (study or studies)).mp.

	15.
	exp cross-sectional study/

	16.
	(Cross sectional adj (study or studies)).mp.

	17.
	or/1-16

	18.
	exp meta analysis/

	19.
	exp "Systematic Review"/

	20.
	(systematic$ adj2 (review$ or overview)).ti,ab.

	21.
	(meta-analys$ or meta analys$ or metaanalys$).ti,ab.

	22.
	(quantitativ$ adj2 (review$ or overview or synthesis$)).ti,ab.

	23.
	(methodologic$ adj2 (review$ or overview or synthesis$)).ti,ab.

	24.
	(integrative research review$ or research integration).ti,ab.

	25.
	or/18-24

	26.
	17 and 25

	27.
	exp nephrology/

	28.
	exp kidney disease/

	29.
	(Nephrolog$ or kidney$ or renal).mp.

	30.
	or/27-29

	31.
	26 and 30

	32.
	limit 31 to yr="2006 – 2016”

	MEDLINE

	1.
	Epidemiologic studies/

	2.
	exp case control studies/

	3.
	exp cohort studies/

	4.
	(cohort adj (study or studies)).mp.

	5.
	Case control.mp.

	6.
	(cohort adj (study or studies)).mp.

	7.
	Cohort analy$.mp.

	8.
	(Follow up adj (study or studies)).mp.

	9.
	(observational adj (study or studies)).mp.

	10.
	Longitudinal.mp.

	11.
	Retrospective.mp.

	12.
	Cross sectional.mp.

	13.
	Cross-sectional studies/

	14.
	or/1-13

	15.
	review or review,tutorial or review, academic).pt.

	16.
	(medline or medlars or embase or pubmed or cochrane).tw,sh.

	17.
	((hand adj2 search$) or (manual$ adj2 search$)).tw,sh.

	18.
	(electronic database$ or bibliographic database$ or computeried database$ or online database$).tw,sh.

	19.
	1or/16-18

	20.
	15 and 19

	21.
	meta-analysis.pt.

	22.
	meta-analysis.sh.

	23.
	(meta-analys$ or meta analys$ or metaanalys$).tw,sh.

	24.
	(systematic$ adj5 review$).tw,sh.

	25.
	(systematic$ adj5 overview$).tw,sh.

	26.
	(quantitativ$ adj5 review$).tw,sh.

	27.
	(quantitativ$ adj5 overview$).tw,sh.

	28.
	(quantitativ$ adj5 synthesis$).tw,sh.

	29.
	(methodologic$ adj5 review$).tw,sh.

	30.
	(methodologic$ adj5 overview$).tw,sh.

	31.
	(integrative research review$ or research integration).tw.

	32.
	or/21-31

	33.
	19 or 32

	34.
	14 and 33

	35.
	exp Nephrology/

	36.
	exp Kidney Diseases/

	37.
	(Nephrolog$ or kidney$ or renal).mp.

	38.
	or/35-37

	39.
	34 and 38

	40.
	limit 39 to yr="2006 - 2016"




Supplement Table 2-1. Reference to studies included in or excluded from the meta-analyses to compare the effect estimates between study designs
	References to studies included in the meta-analyses to compare the effect estimates between study designs

	1. Zhou X, et al. Impact of bariatric surgery on renal functions in patients with type 2 diabetes: systematic review of randomized trials and observational studies. Surg Obes Relat Dis. 12, 1873-1882 (2016).
2. Zhou S, Wu C, Song Q, Yang X, Wei Z. Effect of angiotensin-converting enzyme inhibitors in contrast-induced nephropathy: a meta-analysis. Nephron. 133, 1-14 (2016).
3. Zhao C, et al. Comparison of laparoscopic stone surgery and percutaneous nephrolithotomy in the management of large upper urinary stones: a meta-analysis. Urolithiasis. 44, 479-490 (2016).
4. Wu P, Wang L, Wang K. Supine versus prone position in percutaneous nephrolithotomy for kidney calculi: a meta-analysis. Int Urol Nephrol. 43, 67-77 (2011).
5. Wierstra BT, et al. The impact of "early" versus "late" initiation of renal replacement therapy in critical care patients with acute kidney injury: a systematic review and evidence synthesis. Crit Care. 20, 122 (2016).
6. Wang Z, et al. Partial nephrectomy vs. radical nephrectomy for renal tumors: a meta-analysis of renal function and cardiovascular outcomes. Urol Oncol. 34, 533.e11-533.e19 (2016).
7. Toth-Manikowski SM, Francis JM, Gautam A, Gordon CE. Outcomes of bisphosphonate therapy in kidney transplant recipients: a systematic review and meta-analysis. Clin Transplant. 30, 1090-1096 (2016).
8. Shaw C, Nitsch D, Lee J, Fogarty D, Sharpe CC. Impact of an Early Invasive Strategy versus conservative strategy for unstable angina and non-ST elevation acute coronary syndrome in patients with chronic kidney disease: a systematic review. PLoS One. 11, e0153478 (2016).
9. Mi Y, et al. Flexible ureterorenoscopy (F-URS) with holmium laser versus extracorporeal shock wave lithotripsy (ESWL) for treatment of renal stone <2 cm: a meta-analysis. Urolithiasis. 44, 353-365 (2016).
10. Khawaja AZ, et al. Systematic review of drug eluting balloon angioplasty for arteriovenous haemodialysis access stenosis. J Vasc Access. 17, 103-110 (2016).
11. Ipema KJ, et al. Nutritional status in nocturnal hemodialysis patients - a systematic review with meta-analysis. PLoS One. 11, e0157621 (2016).
12. Hameed AM, Pleass HC, Wong G, Hawthorne WJ. Maximizing kidneys for transplantation using machine perfusion: from the past to the future: a comprehensive systematic review and meta-analysis. Medicine (Baltimore). 95, e5083 (2016).
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Supplement Table 2-2. Characteristics of excluded studies
	Study
	Reason for exclusion

	Xia 2016
	not interventional studies

	Wang 2016
	not interventional studies

	Tullavardhana 2016
	not included randomized control trials in meta-analyses

	Terpstra 2016
	not interventional studies

	Ramesh 2016
	not specific research questions

	Pierorazio 2016
	not specific research questions

	Devoe 2016
	included before-after studies in meta-analyses

	Chan 2016
	network meta-analyses

	Chen 2015
	not specific research questions

	Yang 2015
	not included observational studies in meta-analyses

	Sanguankeo 2015
	not included observational studies in meta-analyses

	Salerno 2015
	multiple comparisons

	Masson 2015
	not interventional studies

	Derakhshanian 2015
	not specific research questions

	Chokhandre 2015
	included before-after studies in meta-analyses

	Chen 2015
	not included randomized control trials in meta-analyses

	Chao-yang 2015
	included case series studies in meta-analyses

	Asghar 2015
	multiple comparisons

	Stanifer 2014
	not interventional studies

	Xing 2014
	unclear data of primary studies

	Wong 2014
	included before-after studies in meta-analyses

	Muir 2014
	included before-after studies in meta-analyses

	Liu 2014
	not included randomized control trials in meta-analyses

	Kwok 2014
	not included observational studies in meta-analyses

	Hill 2014
	not interventional studies

	Fleeman 2014
	not included observational studies in meta-analyses

	Zimmerman 2013
	not specific research questions

	Moos 2013
	not specific research questions

	Ho 2013
	not specific research questions

	Hiremath 2013
	inappropriate effect indicators

	Garg 2013
	not specific research questions

	Xie 2012
	not specific research questions

	Wyld 2012
	not specific research questions

	Susantitaphong 2012
	included single arm studies in meta-analyses

	Susantitaphong 2012 (2)
	not interventional studies

	Rodriguez-Peralvarez 2012
	not included observational studies in meta-analyses

	Feng 2012
	not included randomized control trials in meta-analyses

	Fabrizi 2012
	unclear data of primary studies

	Corapi 2012
	inappropriate effect indicators

	Zhang 2011
	not included observational studies in meta-analyses

	Mafham 2011
	not interventional studies

	Kandula 2011
	included before-after studies in meta-analyses

	Currie 2010
	not included observational studies in meta-analyses

	Afshinnia 2010
	included single arm studies in meta-analyses

	Yarlagadda 2009
	not interventional studies

	Navaneethan 2009
	included before-after studies in meta-analyses

	Heinz 2009
	not specific research questions

	Bonafont 2009
	inappropriate effect indicators

	Seabra 2008
	included single arm studies in meta-analyses

	Pannu 2008
	not included observational studies in meta-analyses

	Gordon 2008
	inappropriate effect indicators

	Damman 2007
	not interventional studies

	Coca 2007
	not interventional studies

	Tonelli 2006
	not interventional studies

	Smith 2006
	not interventional studies

	Mulay 2006
	included single arm studies in meta-analyses

	Moore 2006
	inappropriate effect indicators

	Lim 2006
	inappropriate effect indicators






Supplement Table 3. Trends in the number of published meta-analyses of observational studies over the past decades by country
	
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	Total

	China
	0
	0
	1
	1
	2
	9
	15
	35
	35
	63
	51
	212

	Other Asian countries
	0
	0
	0
	0
	0
	1
	1
	1
	2
	3
	3
	11

	USA
	3
	4
	5
	6
	8
	3
	8
	6
	9
	12
	22
	86

	Canada
	4
	2
	2
	1
	2
	2
	1
	7
	5
	4
	2
	32

	UK
	1
	2
	1
	3
	2
	1
	2
	1
	7
	4
	6
	30

	Italy
	0
	0
	1
	0
	0
	1
	1
	1
	5
	7
	3
	19

	Netherland
	0
	0
	0
	0
	0
	0
	2
	4
	1
	0
	2
	9

	Other European countries
	0
	1
	0
	4
	1
	3
	4
	1
	4
	4
	7
	29

	Australia
	0
	1
	1
	2
	0
	2
	2
	3
	2
	2
	4
	19

	NZ
	0
	0
	0
	0
	0
	1
	0
	1
	0
	1
	0
	3

	Brazil
	0
	0
	1
	0
	0
	0
	1
	2
	2
	3
	0
	9

	Other Latin America
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0
	3

	Middle East/Africa
	0
	0
	0
	0
	0
	1
	0
	0
	2
	2
	1
	6

	Southeast Asia
	0
	0
	0
	2
	0
	0
	0
	3
	0
	0
	4
	9

	
	9
	10
	12
	19
	15
	24
	37
	65
	75
	106
	105
	477


USA, United States of America; UK, United Kingdom; NZ, New Zealand


Supplement Table 4. Rating of critical domains of the assessment of multiple systematic reviews (AMSTAR) tool
	
	total
	No discrepancy
(significant in the same direction)
(n=14)
	No discrepancy
(both non-significant)
(n=15)
	Discrepancy
(one significant and the other non-significant)
(n=27)

	Assessment of AMSTAR appraisal tool
	
	
	
	

	 Protocol registered before commencement of the review (item 2)
	
	
	
	

	   Yes
	1 (1.8)
	0 (0)
	1 (6.7)
	0 (0)

	   Partial Yes
	3 (5.4)
	2 (14.3)
	1 (6.7)
	0 (0)

	   No
	52 (92.9)
	12 (85.7)
	13 (86.7)
	27 (100)

	 Adequacy of the literature search (item 4)
	
	
	
	

	   Yes
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	   Partial Yes
	31 (55.4)
	7 (50.0)
	11 (73.3)
	13 (48.2)

	   No
	25 (44.6)
	7 (50.0)
	4 (26.7)
	14 (51.9)

	Justification for excluding individual studies (item 7)
	
	
	
	

	   Yes
	3 (5.4)
	1 (7.1)
	1 (6.7)
	1 (3.7)

	   Partial Yes
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	   No
	53 (94.6)
	13 (92.9)
	14 (93.3)
	26 (96.3)

	 Risk of bias from individual studies being included in the review (item 9)
	
	
	
	

	  RCT
	
	
	
	

	   Yes
	17 (30.4)
	6 (42.9)
	3 (20.0)
	8 (29.6)

	   Partial Yes
	8 (14.3)
	2 (14.3)
	1 (6.7)
	5 (18.5)

	   No
	31 (55.4)
	6 (42.9)
	11 (73.3)
	14 (51.9)

	  NRSI
	
	
	
	

	   Yes
	2 (3.6)
	0 (0)
	0 (0)
	2 (7.4)

	   Partial Yes
	33 (58.9)
	9 (64.3)
	9 (60.0)
	15 (55.6)

	   No
	21 (37.5)
	5 (35.7)
	6 (40.0)
	10 (37.0)

	 Appropriateness of meta-analytical methods (item 11)
	
	
	
	

	  RCTs  -yes
	34 (60.7)
	9 (64.3)
	8 (53.3)
	17 (63.0)

	  NRSI  -yes
	6 (10.7)
	0 (0)
	3 (20.0)
	3 (11.1)

	 Consideration of risk of bias when interpreting the results of the review   (item 13)  -yes
	5 (8.9)
	1 (7.1)
	0 (0)
	4 (14.8)

	Assessment of presence and likely impact of publication bias (item 15) -yes
	33 (58.9)
	10 (71.4)
	9 (60.0)
	14 (51.9)

	 Rating overall confidence in the results of the review
	
	
	
	

	  High
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	  Moderate
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	  Low
	3 (5.4)
	0 (0)
	0 (0)
	3 (11.1)

	  Critically low
	53 (94.6)
	100 (100)
	100 (100)
	24 (88.9)



