	Supplementary Table 1: Characteristics of all studies

	No.
	Study ID
	Total patients
	Condition
	Total study fluid, ml; mean ± SD or median (range)
	Fluid regimen
	Control fluids
	Primary endpoint for power analysis
	Study period

	1. 
	Boks 2007
	180
	Cardiac surgery
	2333 ± 51
	not given
	4% gelatin
	not given
	To ICU discharge

	2. 
	Boldt JCVA2000
	20
	Cardiac surgery
	795 ± 75
	guided by PAWP
	6% HES 200/0.5
	not given
	1 day 

	3. 
	Boldt ICM2003
	40
	Cardiac surgery, patients > 70 years
	3450 ± 450
	guided by CVP
	4% gelatin
	creatinine clearance
	1 day

	4. 
	Boldt CCM2007
	50
	Cardiac surgery, creatinine between 1.5 and 2.5 mg/dl
	2500 ± 580
	guided by PAWP and CVP
	5% albumin
	creatinin clearance
	1 day

	5. 
	Boldt AA2008
	50
	Cardiac surgery > 80 years, pre-op. serum albumin<3.5 mg/dL
	3060 ± 680
	guided by PAWP and CVP
	5% albumin
	interleukin-6 response
	2 days

	6. 
	Boldt BJA2008
	60
	cardiac surgery, patients > 80 years
	2910 ± 330
	guided by PAWP and CVP
	4% gelatin
	creatinine clearance
	1 day

	7. 
	Boldt BJA2009
	50
	Cardiac surgery
	2890 ± 350
	guided MAP, CVP or PWCP
	6% potato derived HES 130/0.4
	TEG
	5 hrs

	8. 
	Boldt AA2009
	50
	Cardiac surgery
	3090 ± 540
	guided MAP, CVP or PWCP
	5% albumin
	interleukin-6 response
	5 hrs

	9. 
	Boldt ICM 2009
	50
	Cardiac surgery, patients > 75 years
	2820 ± 550
	guided by PAWP, CVP and MAP
	6% balanced HES 130/0.4
	base excess
	5 hrs

	10. 
	Gallandat CJA2000
	59
	Cardiac surgery
	2550 ± 561
	not given
	6% HES 200/0.5
	equivalence of required volumes
	16 hrs

	11. 
	Haisch JCVA2001
	42
	Cardiac surgery
	3070 ± 570
	guided by CVP
	4% gelatin
	TEG
	5 hrs

	12. 
	Honkonen 2009
	49
	Cardiac surgery
	328 *
	fixed volume
	7,5% NaCl
	natriuretic peptide
	1 day

	13. 
	Kasper A2003
	120
	Cardiac surgery
	3500 (2000 - 4500)
	at the discretion of the attending physician
	6% HES 200/0.5
	chest tube drainage
	1 day

	14. 
	Mehta 2008
	40
	cardiac surgery, off-pump
	1180 *
	CI, urine output
	6% HES 200/0.6
	not given
	1 day

	15. 
	Niemi SJS2008
	45
	Cardiac surgery
	1249 (1065–1500)
	guided by PCWP and CI upon arrival on the ICU
	4% human albumin, 6% HES 200/0.5
	cardiac index after colloid infusion
	6 hrs

	16. 
	Ooi 2009
	90
	Cardiac surgery
	1942 ± 1046
	guided by CVP
	4% gelatin
	chest-tube drainage
	1 day

	17. 
	Schramko 2009
	45
	Cardiac surgery
	1260 (1200–1380)
	fixed volume
	4% human albumin
	TEG
	6 hrs

	18. 
	Tiryakioglu 2008
	140
	Cardiac surgery
	1500
	fixed volume for cardiac pump prime, intra-op no colloid given
	Ringer's lactate 
	not given
	1 day

	19. 
	Vanhoonacker 2009
	157
	Cardiac surgery
	2263 *
	fixed volume for prime, post-op both groups received HES according to routine care
	3% gelatin
	not given
	1 day

	20. 
	von der Linden 2005
	132
	Cardiac surgery
	3863 *
	guided by PAWP, CI and urine output
	3% gelatin
	calculated blood loss
	Until 20 hrs after surgery

	21. 
	Yap 2007
	40
	Cardiac surgery
	500
	fixed volume for prime; intra-op colloid only albumin 
	4% gelatin
	equivalence of required volumes
	1 day

	22. 
	Godet EJA2008
	65
	Abdominal aortic surgery, creatinine clearance <80mL/min
	2350 ± 1355
	according to physicians
	3% gelatin
	non-inferiority of peak increase in serum creatinine
	6 days

	23. 
	Mahmood2007
	62
	Abdominal aortic surgery
	3911 ± 1783
	guided by MAP and CVP
	6% HES 200/0.6, 4% gelatin
	urinary α1-microglobulin : creatinine
	5 days

	24. 
	Ahn 2008
	74
	Liver transplantation
	500
	fixed volume
	6% balanced HES 450/0.7
	TEG
	30 min after infusion

	25. 
	Mukhtar AA2009
	40
	liver transplantation
	6229 ± 1140
	guided by PCWP or CVP
	20% albumin
	creatinine clearance
	1 day

	26. 
	Boldt ITTM2001
	100
	Abdominal surgery
	2590 ± 310
	guided by MAP and CVP
	4% gelatin, 6% HES 200/0.5, Ringer's lactate
	not given
	1 day

	27. 
	Boldt BJA2002
	63
	Abdominal surgery
	2590 ± 260
	guided by CVP
	balanced HES 450/0.7, Ringer's lactate
	TEG
	5 hrs

	28. 
	Boldt ICM2004
	66
	Abdominal surgery, patients > 65 years
	2850 ± 300
	guided by CVP
	Ringer's lactate, normal saline
	interleukin-6 response
	5 hrs

	29. 
	Boldt AA2006
	50
	Abdominal surgery, patients > 70 years
	3500 ± 530
	guided by MAP and CVP
	5% albumin
	interleukin-6 response
	5 hrs

	30. 
	Boldt EJA2007
	30
	Abdominal surgery
	3866 ± 1674
	guided by MAP and CVP
	6% balanced HES 130/0.4
	serum chloride and base excess
	5 hrs

	31. 
	Haisch AA2001
	42
	Abdominal surgery
	2430 ± 310
	guided by CVP
	4% gelatin
	TEG
	5 hrs

	32. 
	Jin 2009
	36
	Abdominal surgery, gastric cancer patients
	3916 ± 666
	fixed infusion rate
	4% gelatin, Ringer's lactate 
	not given
	6 hrs

	33. 
	Kulla AI2008
	62
	Abdomial and urological surgery
	1828 ± 522
	guided by MAP, CVP, HR, diuresis
	6% HES 130/0.4 in acetated Ringer's
	not given
	1 day

	34. 
	Lang 2001
	42
	Abdominal surgery
	2920 ± 360
	guided by CVP
	Ringer's lactate
	tissue oxygen tension in skeletal muscle
	5 hrs

	35. 
	Lang 2003
	36
	Abdominal surgery
	4470 ± 340
	guided by CVP
	Ringer's lactate
	not given
	2 days

	36. 
	Jover 2009
	29
	Laparoscopic  cholecystectomy
	500
	fixed volume and infusion rate
	Ringer's lactate
	not given
	Until end of operation

	37. 
	Volta 2006
	36
	Abdominal surgery
	940 ± 194
	fixed basal rate, additional need according to CVP
	3,4% gelatin, Ringer's lactate 
	not given
	72 hrs

	38. 
	Bulanov 2004
	112
	Orthopedic surgery and lap. splenectomy in patients with coagulopathy 
	not given
	according to physician
	6% HES 200/0.5, 4% gelatin, 6% dextran 70, normal saline
	not given
	Until end of operation

	39. 
	Chen AAS2006
	60
	minor surgery
	1160 *
	fixed volumes
	6% HES 200/0.5, Ringer's lactate
	not given
	6 hrs

	40. 
	Gandhi 2007
	100
	Orthopedic surgery
	1613 ± 778
	guided by CVP and MAP
	6% HES 650/0.7
	equivalence of required volumes
	2 hrs

	41. 
	Haentjens 2009
	115
	Gynecological  surgery
	1925 ± 489
	500 ml bolus, thereafter fixed basal rate plus additional fluid guided by MAP
	normal saline
	Postoperative nausea and vomiting
	1 day

	42. 
	Jungheinrich DRD2004
	52
	Orthopedic surgery
	2035 ± 446
	according to individual requirements
	6% HES 200/0.5
	equivalence of required volumes
	5 hours

	43. 
	Langeron 2001
	100
	Orthopedic surgery
	1662 ± 641
	guided by SBP, HR or urine  output
	6% HES 200/0.5
	equivalence of required volumes
	5 hrs

	44. 
	Mittermayr AA2007
	61
	Orthopedic surgery
	not given
	according to presumed volume efficacy and "suspected hypovolemia"
	4% gelatin, Ringer's lactate
	TEG
	6 hrs

	45. 
	Sander 2003
	60
	Gynecological surgery
	1224 ± 544
	guided by MAP, HR, CVP, estimated blood loss and diuresis
	6% HES 200/0.5
	equivalence of required volumes
	6 hrs

	46. 
	Harten 2008
	19
	Emergency abdominal surgery, patients > 50 years
	750 (0-1750)
	guided by pulse pressure variation 
	4% gelatin
	not given
	5 days

	47. 
	Dolecek 2009
	56
	severe sepsis
	3000
	fixed volume bolus every 12 hours
	20% albumin
	extravascular lung water
	3 days

	48. 
	Palumbo 2006
	20
	Severe sepsis
	not given
	guided by PCWP
	20% albumin
	not given
	5 days

	49. 
	Chen CJB2006
	66
	burn
	1529 ± 328 (day 1); 799 ± 172 (day 2)
	according to formula
	plasma
	not given
	24 hrs

	50. 
	Gogarten 2005
	14
	spinal block prior to cesarean section
	500
	fixed volume
	3% gelatin
	not given
	30 min

	51. 
	Ko 2007
	200
	spinal/epidural anesthesia prior to cesarean section,
	500
	fixed volume
	Ringer's lactate
	incidence of hypotension
	Until end of operation

	52. 
	Riesmeier 2009
	60
	spinal block prior to transurethral resection of the prostate
	500
	fixed volume
	normal saline
	cardiac index
	Until end of operation

	53. 
	Ickx BJA2003
	40
	ANH prior to abdmoinal surgery
	1825 ± 245
	to reach a target Hb level
	6% HES 200/0.5
	not given
	Duration of infusion

	54. 
	Kasper JCA2001
	60
	Autologous blood donation prior to cardiac and non-cardiac surgery
	500
	ANH with 1:1 exchange of 500 ml blood volume by colloid
	6% HES 200/0.5
	incidence of hypovolemia determined by systolic BP and HR
	1 hours

	55. 
	Liang CJC2006
	60
	ANH prior to abdominal surgery
	795 ml pre-op; 1135 ± 162 ml intra-op
	ANH with fixed volume, intra-op according to physician
	4% gelatin, Ringer's lactate
	not given
	Until 1 hr after operation 

	56. 
	Fenger-Eriksen AAS2005
	11
	ANH prior to hypotensive orthopedic surgery
	4000 (3000 - 6100)
	fixed volume for ANH (1:1 ), intra-op. regimen according to physicians 
	normal saline
	not given
	8 hrs


* derived from cumulative dose (ml/kg) and median weight (kg).


	Supplementary Table 2: Risk of bias

	No.
	Study ID
	RCT type
	sponsor
	Jadad Score
	Notes

	
	
	
	
	Randomisation
	Blin-ding
	Drop-outs
	Total
	

	1. 
	Ahn 2008
	Single center
	not stated
	1
	0
	1
	2
	

	2. 
	Boks 2007
	Single center
	not stated
	2
	0
	0
	2
	

	3. 
	Boldt JCVA2000
	Single center
	not stated
	2
	1
	0
	3
	

	4. 
	Boldt ITTM2001
	Single center
	not stated
	2
	0
	0
	2
	

	5. 
	Boldt BJA2002
	Single center
	not stated
	2
	0
	0
	2
	

	6. 
	Boldt ICM2003
	Single center
	not stated
	2
	0
	0
	2
	

	7. 
	Boldt ICM2004
	Single center
	"not supported by industry"
	2
	0
	0
	2
	

	8. 
	Boldt AA2006
	Single center
	"not supported by industry"
	2
	0
	0
	2
	

	9. 
	Boldt EJA2007
	Single center
	Industry support (B.Braun Melsungen)
	2
	2
	0
	4
	

	10. 
	Boldt CCM2007
	Single center
	Hospital grant
	2
	0
	0
	2
	

	11. 
	Boldt AA2008
	Single center
	Hospital grant
	2
	0
	0
	2
	

	12. 
	Boldt BJA2008
	Single center
	Hospital grant
	2
	0
	1
	3
	

	13. 
	Boldt BJA2009
	Single center
	Hospital grant
	2
	0
	1
	3
	

	14. 
	Boldt AA2009
	Single center
	Hospital grant
	2
	0
	0
	2
	

	15. 
	Boldt ICM 2009
	Single center
	Hospital grant
	2
	0
	0
	2
	

	16. 
	Bulanov 2004
	Single center
	not stated
	1
	0
	0
	1
	

	17. 
	Chen AAS2006
	Single center
	not stated
	1
	0
	0
	1
	

	18. 
	Chen CJB2006
	Single center
	not stated
	1
	0
	0
	1
	

	19. 
	Dolecek 2009
	Single center
	Government grant
	2
	0
	1
	3
	

	20. 
	Fenger-Eriksen AAS2005
	Single center
	Danish MRC, Dansk Anæstesiologisk Selskabs Fond, The John & Birthe Meyer Foundation
	2
	0
	0
	2
	

	21. 
	Gallandat CJA2000
	Multicenter
	not stated
	1
	2
	1
	4
	Author received salary from pharmaceutical company

	22. 
	Gandhi 2007
	Multicenter
	Industry support (Fresenius Kabi)
	2
	1
	0
	3
	

	23. 
	Godet EJA2008
	Multicenter
	Industry support (Fresenius Kabi)
	1
	0
	1
	2
	

	24. 
	Gogarten 2005
	
	not stated
	2
	0
	1
	3
	

	25. 
	Haentjens 2009
	Single center
	not stated
	2
	2
	1
	5
	study registered (EudraCT 2006-004720-37)

	26. 
	Haisch AA2001
	Single center
	"not supported by industry"
	2
	0
	0
	2
	

	27. 
	Haisch JCVA2001
	Single center
	not stated
	2
	0
	0
	2
	

	28. 
	Harten 2008
	Single center
	Departmental plus industry support (Lidco Ltd, Cambridge)
	2
	0
	1
	3
	study registered (ISRCTN 11799696); additional information from authors

	29. 
	Honkonen 2009
	Single center
	University grant
	2
	0
	0
	2
	

	30. 
	Ickx BJA2003
	Single center
	Industry support (Fresenius Kabi)
	2
	2
	0
	4
	Author received salary from pharmaceutical company

	31. 
	Jin 2009
	Single center
	Shanghai STD Fund, China
	2
	0
	0
	2
	additional information requested from authors, no answer

	32. 
	Jover 2009
	Single center
	not stated
	1
	0
	1
	2
	

	33. 
	Jungheinrich DRD2004
	Single center
	Industry support (Fresenius Kabi)
	2
	2
	1
	5
	Author received salary from pharmaceutical company

	34. 
	Kasper A2003
	Single center
	Industry support (Fresenius Kabi)
	2
	1
	1
	4
	

	35. 
	Kasper JCA2001
	Single center
	Industry support (Fresenius Kabi)
	2
	2
	1
	5
	

	36. 
	Ko 2007
	Single center
	not stated
	2
	1
	1
	4
	

	37. 
	Kulla AI2008
	Single center
	Industry support (Serumwerke Bernburg)
	1
	1
	1
	3
	Author received salary from pharmaceutical company

	38. 
	Lang 2001
	Single center
	not stated
	2
	0
	0
	2
	

	39. 
	Lang 2003
	Single center
	not stated
	2
	0
	0
	2
	

	40. 
	Langeron 2001
	multicenter
	Industry support (Fresenius Kabi)
	1
	2
	1
	4
	Author received salary from pharmaceutical company

	41. 
	Liang CJC2006
	Single center
	not stated
	1
	0
	0
	1
	additional information requested from authors, no answer

	42. 
	Mahmood2007
	Single center
	Industry support (Fresenius Kabi)
	2
	0
	1
	3
	Author received salary from pharmaceutical company

	43. 
	Mehta 2008
	Single center
	not stated
	2
	0
	0
	2
	additional information from authors 

	44. 
	Mittermayr AA2007
	Single center
	Industry support (Fresenius Kabi, B.Braun Melsungen)
	2
	0
	0
	2
	

	45. 
	Mukhtar AA2009
	Single center
	Wadi-Alneel Liver Transplant Center
	2
	0
	1
	3
	

	46. 
	Niemi SJS2008
	Single center
	Departmental, Research Foundation of Orion Corporation, Helsinki
	2
	0
	0
	2
	

	47. 
	Ooi 2009
	Single center
	not stated
	1
	0
	1
	2
	

	48. 
	Palumbo 2006
	Single center
	not stated
	1
	0
	0
	1
	

	49. 
	Riesmeier 2009
	Single center
	not stated
	2
	0
	0
	2
	

	50. 
	Sander 2003
	Single center
	Industry support (B.Braun Melsungen and Serumwerke Bernburg)
	2
	2
	1
	5
	

	51. 
	Schramko 2009
	Single center
	Government,  Research Foundation of Orion Corporation, Helsinki
	2
	0
	0
	2
	

	52. 
	Tiryakioglu 2008
	Single center
	not stated
	1
	0
	0
	1
	additional information from authors 

	53. 
	Vanhoonacker 2009
	Single center
	not stated
	1
	0
	0
	1
	

	54. 
	von der Linden 2005
	Single center
	not stated
	2
	0
	0
	2
	

	55. 
	Volta 2006
	Single center
	Government and Fondazione della Cassa di Risparmio di Ferrara
	2
	0
	0
	2
	

	56. 
	Yap 2007
	Single center
	not stated
	2
	0
	0
	2
	



 Supplementary Table 3: Pooled meta-analysis of mortality data 

	Mortality 
	HES 130
	Control
	References

	
	Survivors

 N
	Total

N
	Mortality 

%
	Survivors

N
	Total 

N
	Mortality 

%
	

	ICU
	164
	164
	0
	164
	164
	0
	(1-7)

	„after study“
	25
	25
	0
	25
	25
	0
	(1)

	Hospital 
	39
	42
	7.1
	39
	42
	7.1
	(2,3)

	7-day 
	43
	43
	0
	65
	65
	0
	(8,9)

	30-day
	68
	68
	0
	87
	90
	3.3
	(4,8,9)

	1 year 
	24
	25
	4
	23
	25
	8
	(4)


Mortality data could be pooled from 9 studies which used crystalloids or albumin as control fluids and provided the data. Total number of patients was 207 in the HES 130 group and 229 in the control groups. 
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