Table S1. Database search strategies for renal replacement therapy and metformin-associated lactic acidosis (MALA).
	Date
	Sep 15, 2014

	Strategy
	We combined the results for renal replacement therapy search strategy (#1  below) with the results for the metformin-related lactic acidosis (MALA) search strategy (#2 and #3 combined below) in each database

	Database
	PubMed

	#1. Renal replacement therapy [196,312]
	"Renal Replacement Therapy"[Mesh] OR "Dialysis"[Mesh] OR "Renal Dialysis"[Mesh] OR "Hemodialysis Units, Hospital"[Mesh] OR "Hemodiafiltration"[Mesh] OR "Hemofiltration"[Mesh] OR CRRT OR CVV* OR CAVH OR CAVHD OR CAVHDF OR IHD OR SCUF OR SLED OR SLEDD OR SLEDDF OR SLEDD-F OR “continuous renal replacement therapy” OR “Continuous veno-venous hemodialysis” OR “Continuous Veno-Venous Hemofiltration” OR “continuous arteriovenous haemofiltration” OR “Continuous arteriovenous hemodiafiltration” OR “Continuous arteriovenous hemodialysis” OR “intermittent hemodialysis” OR “Slow Continuous Ultrafiltration” OR “Sustained low-efficiency dialysis” OR “Sustained low-efficiency daily dialysis” OR “Sustained low-efficiency daily diafiltration” OR “extended daily dialysis”

	#2. Metformin [21,897]
	"Metformin"[Mesh] OR "metformin" OR "Biguanides"[Mesh] OR “biguanides” OR “metformin/adverse effects”


	#3. Lactic acidosis  [6,566]
	"Acidosis, Lactic"[Mesh] OR “lactic acidosis” OR “metformin-related lactic acidosis” OR “metformin-associated lactic acidosis” OR “MALA” OR “metformin-induced lactic acidosis” OR “Acidosis, Lactic/chemically induced”

	Database
	EMBASE

	#1. Renal replacement therapy [178,909]
	‘Renal Replacement Therapy’/exp OR ‘Dialysis’/exp OR ‘Renal Dialysis’/exp OR ‘Hemodialysis Units, Hospital’/exp OR ‘Hemodiafiltration’/exp OR ‘Hemofiltration’/exp OR CRRT OR CVV* OR CAVH OR CAVHD OR CAVHDF OR IHD OR SCUF OR SLED OR SLEDD OR SLEDDF OR SLEDD-F OR ‘continuous renal replacement therapy’ OR ‘Continuous veno-venous hemodialysis’ OR ‘Continuous Veno-Venous Hemofiltration’ OR ‘continuous arteriovenous haemofiltration’ OR ‘Continuous arteriovenous hemodiafiltration’ OR ‘Continuous arteriovenous hemodialysis’ OR ‘intermittent hemodialysis’ OR ‘Slow Continuous Ultrafiltration’ OR ‘Sustained low-efficiency dialysis’ OR ‘Sustained low-efficiency daily dialysis’ OR ‘Sustained low-efficiency daily diafiltration’ OR ‘extended daily dialysis’

	#2. Metformin [46,745]
	‘Metformin’/exp  OR ‘metformin’ OR ‘Biguanides’/exp OR ‘biguanides’ OR ‘metformin/adverse effects’

	#3. Lactic acidosis  [13,602]
	‘Acidosis, Lactic’/exp OR ‘Acidosis, Lactic’ OR ‘lactic acidosis’/exp OR ‘lactic acidosis’ OR ‘metformin-related lactic acidosis’/exp OR ‘metformin-related lactic acidosis’ OR ‘metformin-associated lactic acidosis’/exp OR 'metformin-associated lactic acidosis’ OR ‘MALA’ OR ‘metformin-induced lactic acidosis’/exp OR ‘metformin-induced lactic acidosis’ OR ‘Acidosis, Lactic/chemically induced’







Table S2. Case reports presented patients with metformin-associated lactic acidosis requiring renal replacement therapy between 1974 and 2014. Studies were ordered by year of publication and by name of author within each year.
	1st Author, Reference
	Year
	Country
	Study sample size
	Age range
	Male (%)

	Hayat[1]
	1974
	France
	2
	56-74
	50

	Bismuth[2]
	1976
	France
	1
	37
	100

	Assan[3]
	1977
	France
	4
	38-67
	75

	Larcan[4] 
	1981
	France
	2
	53-56
	50

	Chalopin[5]
	1984
	France
	1
	64
	0

	Perrot [6]
	1986
	France
	2
	67-74
	0

	Huguet[7] 
	1986
	France
	1
	38
	0

	Lalau[8]
	1987
	France
	5
	48-80
	40

	Lacroix[9]
	1988
	France
	1
	61
	0

	Khan[10]
	1993
	UK
	1
	76
	0

	Kovacs[11]
	1996
	Canada
	1
	72
	100

	Pearlman[12]
	1996
	US
	1
	60
	100

	Heaney[13]
	1997
	UK
	1
	29
	100

	Jurovich[14]
	1997
	US
	1
	67
	100

	Mercker[15]
	1997
	Germany
	1
	66
	100

	Schmidt[16]
	1997
	US
	1
	62
	0

	Darwich[17]
	1998
	US
	1
	60
	0

	Gainza[18]
	1998
	Spain
	1
	84
	0

	Teale[19]
	1998
	UK
	3
	25-60
	66.7

	Stefansson[20]
	1999
	Sweden
	1
	66
	0

	Houwerzijl[21]
	2000
	Netherlands
	1
	52
	0

	Reeker[22]
	2000
	Germany
	1
	62
	0

	Doorenbos[23]
	2001
	Netherlands
	1
	66
	0

	Ellis[24]
	2001
	Canada
	1
	71
	0

	Kruse[25]
	2001
	US
	1
	76
	0

	Barrueto[26]
	2002
	US
	1
	58
	100

	Berner[27]
	2002
	Germany
	1
	83
	0

	Chang[28]
	2002
	Taiwan
	5
	25-80
	40

	Chu[29]
	2003
	Taiwan
	1
	75
	0

	Gjedde[30]
	2003
	Denmark
	1
	70
	100

	Heras[31]
	2003
	Spain
	1
	57
	0

	Nisse[32]
	2003
	France
	1
	42
	100

	Pertek[33]
	2003
	France
	1
	65
	0

	Price[34]
	2003
	Australia
	1
	58
	0

	Schure[35]
	2003
	Netherlands
	1
	72
	0

	Iwai[36]
	2004
	Japan
	1
	38
	100

	Mallick[37]
	2004
	UK
	1
	61
	0

	Moerer[38]
	2004
	Germany
	1
	79
	0

	Peña[39]
	2004
	Spain
	1
	70
	NA*

	Panzer[40]
	2004
	Germany
	1
	42
	100

	von Mach[41]
	2004
	Germany
	1
	61
	0

	Harvey[42]
	2005
	UK
	1
	14
	0

	Lacher[43]
	2005
	Germany
	1
	15
	0

	Runge[44]
	2005
	Germany
	1
	74
	100

	Clare[45]
	2006
	UK
	3
	54-71
	33.3

	Friesecke[46]
	2006
	Germany
	1
	68
	0

	Gudmundsdottir[47]
	2006
	Norway
	5
	49-81
	20

	Guo[48]
	2006
	Canda
	2
	37-53
	100

	Aquarius[49]
	2007
	Netherlands
	1
	57
	0

	EL-Hennawy[50]
	2007
	US
	1
	61
	100

	Galea[51]
	2007
	UK
	1
	46
	100

	González Losada[52]
	2007
	Spain
	1
	51
	0

	La Maza Pereg[53]
	2007
	Spain
	1
	69
	100

	Lopez[54]
	2007
	Spain
	1
	61
	0

	Radej[55]
	2007
	Czech
	1
	63
	0

	Shenoy[56]
	2007
	US
	1
	48
	100

	Silvestre[57]
	2007
	Portugal
	2
	69-77
	50

	Almirall[58]
	2008
	Spain
	5
	66-70
	0

	Audia[59]
	2008
	US
	1
	50
	0

	Balik[60]
	2008
	Czech
	1
	82
	100

	Bruijstens[61]
	2008
	Netherlands
	3
	45-72
	33.3

	Di Grande[62]
	2008
	Italy
	1
	75
	0

	Khan[63]
	2008
	Doha-Qatar
	1
	45
	0

	Redha[64]
	2008
	Kuwait
	1
	20
	0

	Teutonico[65]
	2008
	Italy
	1
	64
	0

	Abramo[66]
	2009
	Italy
	1
	42
	0

	Barbani [67]
	2009
	Italy
	3
	63-77
	66.7

	Brouwers[68]
	2009
	Netherlands
	1
	62
	0

	Chang[69]
	2009
	Taiwan
	1
	56
	0

	Dora[70]
	2009
	Brazil
	1
	52
	100

	Fitzgerald[71]
	2009
	US
	1
	49
	0

	Hagset[72]
	2009
	Norway
	1
	58
	100

	Kreshak[73]
	2009
	US
	1
	67
	0

	Leung[74]
	2009
	US
	2
	58-78
	50

	Mizzi[75]
	2009
	Italy
	1
	53
	100

	Pan[76] 
	2009
	Singapore
	1
	74
	100

	Turkcuer[77]
	2009
	Turkey
	1
	30
	0

	Wen[78]
	2009
	Taiwan
	9
	48-79
	44.4

	Yang[79]
	2009
	Taiwan
	1
	43
	0

	zur Nieden[80]
	2009
	Germany
	2
	50-85
	0

	Arroyo[81]
	2010
	US
	1
	49
	0

	Carrillo[82]
	2010
	Mexico 
	1
	75
	100

	Dell’Aglio[83]
	2010
	US
	1
	40
	0

	Gamst [84]
	2010
	Denmark
	1
	61
	100

	Giuliani[85]
	2010
	Italy
	1
	47
	100

	Huberlant[86]
	2010
	Belgium
	1
	71
	0

	Kavalc[87]
	2010
	Turkey
	1
	55
	100

	Livshits[88]
	2010
	USA
	1
	60
	100

	Olivera-Gonza´lez[89]
	2010
	Spain
	1
	73
	0

	Orsi[90]
	2010
	USA
	1
	75
	0

	Thajeb[91]
	2010
	USA
	1
	36
	100

	Walsh[92]
	2010
	US
	1
	27
	0

	Akoglu[93]
	2011
	Turkey
	1
	34
	100

	Aperis[94]
	2011
	Greece
	1
	74
	100

	Chow[95]
	2011
	USA
	1
	55
	100

	Cosenza[96]
	2011
	US
	1
	51
	100

	Devetzis[97]
	2011
	Greece
	2
	61-71
	0

	Gómez[98]
	2011
	Spain
	1
	81
	0

	Hellervik[99]
	2011
	USA
	1
	56
	0

	Jagia[100]
	2011
	Kuwait
	1
	36
	100

	Keller[101]
	2011
	France
	6
	54-81
	16.6

	Miller[102] 
	2011
	USA
	1
	39
	100

	Miller [103]
	2011
	US
	1
	49
	100

	Parekh[104]
	2011
	USA
	1
	43
	100

	Parke[105]
	2011
	USA
	1
	62
	100

	Perrone[106]
	2011
	US
	3
	40-69
	0

	Pikwer[107]
	2011
	Sweden
	1
	55
	0

	Rawat[108]
	2011
	USA
	1
	60
	100

	Rifkin[109]
	2011
	US
	1
	50
	100

	Sencan[110]
	2011
	Turkey
	3
	20-38
	33.3

	Soyoral[111]
	2011
	Turkey
	2
	17-34
	50

	Surani[112]
	2011
	USA
	1
	55
	100

	Yeung[113]
	2011
	Hong Kong
	19
	43-89
	21.1

	Baró-Serra[114]
	2012
	Spain
	7
	52-78
	85.7

	Dichtwald[115]
	2012
	Isreal
	6
	57-84
	33.3

	Jorgensen[116]
	2012
	Denmark
	2
	56-61
	0

	Montini[117]
	2012
	France
	4
	53-87
	50

	Mujtaba[118]
	2012
	US
	1
	70
	100

	Mustafa[119]
	2012
	US
	1
	54
	0

	Rathnapala[120]
	2012
	Sri Lanka
	1
	18
	0

	Schousboe[121]
	2012
	Denmark
	4
	65-78
	25

	Tay[122]
	2012
	Australia
	1
	65
	100

	Timbrell[123]
	2012
	UK
	1
	70
	100

	Al-Abri[124]
	2013
	US
	1
	15
	0

	Al-Abri[125]
	2013
	US
	1
	31
	100

	Avci[126]
	2013
	Turkey
	5
	17-29
	40

	Bein[127]
	2013
	Besancon
	1
	58
	100

	Duger[128]
	2013
	Turkey
	1
	35
	0

	Duong[129]
	2013
	Australia
	14
	45-90
	35.7

	Hojer[130]
	2013
	Sweden
	1
	66
	100

	Kalantar-Zadeh[131]
	2013
	US 
	1
	54
	0

	Kopec[132]
	2013
	US
	1
	39
	100

	Kwok[133]
	2013
	Hong Kong
	1
	86
	0

	Pasquel[134]
	2013
	US
	2
	56-70
	100

	Plumb[135]
	2013
	UK
	1
	66
	0

	Seo[136]
	2013
	Korea
	1
	82
	0

	Wang[137] 
	2013
	Taiwan
	1
	61
	100

	Westerbergh[138]
	2013
	Sweden
	1
	66
	100

	Zoppellari[139]
	2013
	Italy
	1
	66
	0

	Altun[140]
	2014
	Turkey
	1
	76
	100

	Doepker[141]
	2014
	US
	1
	59
	100

	Fremin[142]
	2014
	US
	1
	49
	100

	Hussain[143]
	2014
	Australia
	2
	67-68
	50

	Ncomanzi[144]
	2014
	Australia
	1
	66
	0

	Pallavi[145]
	2014
	US
	1
	60
	100


*NA: Not available










Figure S1. Flow diagram of study selection process. 
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Figure S2. The diagram of the definitions and coding rules of key variables.
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Figure S3. The distribution of number of published case reports by countries.
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[bookmark: _GoBack]Figure S4. The detailed summary of disease course of a 50-year-old diabetic woman with severe metformin-associated lactic acidosis (MALA) after suicidal metformin ingestion of more than 40 grams treated at China Medical University Hospital in Taiwan. Disturbance of consciousness developed a few hours later followed by profound shock status. The initial investigation at our hospital revealed severe metabolic acidosis and a total of 622.5 mmol sodium bicarbonate was administered. However, due to refractory shock status and concomitant kidney failure, the patient was referred to our hospital. An 8-hour SLED-f was immediately conducted for her hypothermia(34℃), shock (systolic blood pressure 60 mmHg),  hypernatremia (Na: 168 mmol/L), anuric kidney injury (serum creatinine 2.05 mg/dL), severe metabolic acidosis (pH: 6.84 and HCO3-: 4.4 mmol/L), and an extremely high serum lactate level to 55.5 mmol/L. The renal replacement therapy (RRT) modality was further switched to HVHF (70 ml/kg/hour) for refractory shock (maximal inotropic equivalent: 72 μg/kg/min) and lactic acidosis. Both SLED-f and HVHF were sequentially performed again in the first 48 hours of the disease course to maintain adequate pH.  Although the total amount of sodium bicarbonate supplementation reached astronomically high levels (1660 mmol via intravenous infusion; 4400 mmol via replacement fluid), the serum sodium concentration could be maintained at normal range within 24 hours of RRT initiation. On the 4th day of admission, the modality of RRT was downgraded to CVVH as we obtained a better control of acidosis. After the patient achieved hemodynarmic stability on the 6th day of admission, the RRT was switched to intermittent hemodialysis (IHD) for an additional 14 days until the patient obtained independence from RRT. Her peak serum lactate level of 55.5mmol/l is more than any survived case we have reviewed in this systematic review. Abbreviations: Bicarb, each yellow rectangle of “Bicarb” stands for 250 ml of 7% sodium bicarbonate, which is comprised of 207.5mmol of Na+ and HCO3-; BT, body temperature; CVVH, continuous venovenous hemofiltration (replacement flow = 35 ml/kg/hour); HR, heart rate; HVHF, high volume hemofiltration (replacement flow＝70 ml/kg/hour); IE, inotropic equivalents; SBP, systolic blood pressure; SLED-f, sustained low-efficiency hemodiafiltration 
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