Table 5. Studies evaluating very short-term perioperative intravenous iron administration and/or recombinant human erythropoietin in major surgery.
	Study 
(year) [ref]
Type
Surgery
	Patients 
	Baseline Hb (g/dL)
	postOP Hb 
(g/dL)
[weeks]
	Type of iron
Dose (mg elemental iron)
Administration schedule
	Transfusion
(%)
(U/pt)
(mL/pt)
	Complications
(%)
	Infecction
rate
(%)
	30d 
mortality 
(%)
	Lenght 
of stay
(days)

	
Lower limb arthroplasty (4 studies, 3574 patients)
	
	
	
	
	

	Cuenca et al.
(2006) [1]
OBS
TKA

	IS: 139



IS+PDR: 173
	13.8 
  


14.0
	10.5 [1] 



10.4 [1]

	IS (2x200mg; 48h before and 48h after surgery) + 
EPO (1x40.000 UI; 48h before surgery if Hb <13 g/dL)
IS (2x200mg; 48h before and 48h after surgery) + 
EPO (1x40.000 UI; 48h before surgery if Hb <13 g/dL) +
+Postoperative drain reinfusion
	2.9%


5.2%
	
	2.1



2.3
	0



0
	10 *




8

	Na et al.
(2011) [2]
RCT
Bilateral  TKA
	IS: 54


Placebo: 54
	12.1


12.1
	12.7 [6]


11.8 [6]
	IS (200 mg) + EPO- (3000 UI) during surgery and postop if   Hb <8 g/dL (max. 3 doses)
	20%*
0.2±0.5 U/pt

54%
0.8±0.8 U/pt
	
	?


?
	?


?
	? 


?

	Suh et al.
(2017)[3]
Case series
Bilateral  TKA
	IIM: 72
	13.1

	10.5 [2]


	IIM (600 mg on day of surgery + 400 mg on postop day 7) + Topical tranexamic acid (2 g)
	1.3%


	
	?


	?


	? 



	Zhang et al.
(2018) [4]
OBS
THA or TKA

All with topical (1g) and intravenous (20 mg/kg) tranexamic 
acid
	IS: 745 (THA)
      
      556 (TKA)




SC: 986 (THA)
       
       795 (TKA)
	13.3

13.0




13.4

13.0
	?

?




?

?
	IS (200 mg/2days, 3-4 doses)+EPO (1X40000UI + 4-6 x10.000UI)  if preoperative anaemia + 
IS (200 mg/2days, 1-3 doses)+EPO (3-5x10.000UI)  if postop  Hb <9.5 g/dL
Oral iron 150-300 mg/day, 5-7 days

	3.9%*
0.15±0.9 U/pt*
2.2%*
0.05±0.34 U/pt



7.2%*
0.3 ±1.3 U/pt*
2.9%
0.1±0.7 U/pt

	
	9 (0.7)






12 (0.7)
	0






0
	4.9*

5.7*




6.2

7.3

	Study 
(year) [ref]
Type
Sugery
	Patients 
	Baseline Hb (g/dL)
	postOP Hb 
(g/dL)
[weeks]
	Type of iron
Dose (mg elemental iron)
Administration schedule
	Transfusion
(%)
(U/pt)
(mL/pt)
	Complications
(%)
	Infecction
rate
(%)
	30d 
mortality 
(%)
	Lenght of stay
(days)

	Hip fracture (5 studies, 2063 patients)
	
	
	
	
	

	Kateros et al.
(2010) [5]
RCT

	IS+EPO: 38

IS: 41
	10.1

10.2
	10.1 [1]

  9.1 [1]
	IS (100 mg/day, 10 days) 
+EPO (20.000 IU/day, 10 days) 
IS (100 mg/day, 10 days) + placebo EPO (10 days)
	?
1.5±1.2 U/pt *
?
2.5±0.7 U/pt 
	
	?

?
	?

?
	6.7

6.9

	Serrano Trenas et al.
(2010) [6]
RCT

	IS: 100

SC: 100
	12.1

11.9
	10.6 [1]

10.3 [1]
	IS (200 mg/48h, max. 600mg) 

No iron 
	33% (a)
0.8±1.2 U/pt
41%
0.9±1.2 U/pt
	
	13

16
	11

10
	13.5 


13.1

	Muñoz et al.
(2014) [7]
OBS

	IS: 1000

SC: 361
	13.1

13.0
	10.3 [1]

10.7 [1]
	IS (200 mg/48h, 1-3 doses) +
EPO (40000 UI, if Hb <13 g/dL) 
No iron 
	32%*
0.7±1.3 U/pt*
49%
1.2±1.5 U/pt
	
	10.7*

26.9
	4.8*

9.4
	11.9*


13.4

	Blanco Rubio et al.
(2013) [8]
OBS

	IS: 57

SC: 63
	≤11 (7) (b)
>11 (50)
≤11 (18)
>11 (45)
	?

?
	IS (200 mg/48h, max. 600mg) 

No iron
	25%*
0.6±1.2 U/pt*
54%
1.4±1.5 U/pt
	
	47.4

41.3
	1.8*

15.9
	?


?

	Bernabeu Wittel et al.
(2016) [9]
RCT
	FCM: 103

FCM+EPO:100

Placebo:100
	11.0

11.0

11.0
	10.0 [1]

10.3 [1]

 9.7 [1]
	FCM (1000 mg) +EPO placebo

FCM (1000 mg)+EPO (40,000IU)

Placebo
	52%
1.3±1.3 U/pt
52%
1.2±1.2 U/pt
54%
1.3±1.4 U/pt
	
	5.8

14.0

9.0
	12 (c)

12

10
	7

8

8

	Cardiac surgery (11 studies, 1469 patients)
	
	
	
	
	
	

	Yazicioglu et al.
(2001) [10]
RCT
CABG
	EPO: 25

Control: 28
	12.5

12.1
	12.1 [1]

11.5 [1]
	EPO (100 IU/kg IV 4d before surgery)
Saline IV
	330±43 mL/pt*

680±75 mL/pt
	?

?
	?

?
	?

?
	9.7

9.1

	Poulsen et al
(2009) [11]
RCT
CPB
	EPO: 22


Placebo: 21
	13.9


14.2
	11.6 [<1]


11.1 [<1]
	EPO (500 IU/kg IV 12-18h before surgery+500 IU/kg IV at induction of anaesthesia .
Saline IV
	50%
1.95 U/pt

52%
1.81 U/pt
	32 (d)


14
	?


?
	0


0
	?


?

	Song et al.
(2009) [12]
RCT
CABG
	EPO: 36

Placebo: 35
	13.1

12.6
	10.6 [<1]

11.7 [<1]
	EPO (300 IU/kg IV before surgery)
Saline IV
	280±460 mL/pt

290±320 mL/pt
	8* (d)

29
	?

?
	?

?
	10.1

11.1

	Study 
(year) [ref]
Type
Sugery
	Patients 
	Baseline Hb (g/dL)
	postOP Hb 
(g/dL)
[weeks]
	Type of iron
Dose (mg elemental iron)
Administration schedule
	Transfusion
(%)
(U/pt)
(mL/pt)
	Complications
(%)
	Infecction
rate
(%)
	30d 
mortality 
(%)
	Lenght of stay
(days)

	
Cardiac surgery (continues)
	
	
	
	
	
	
	
	

	Weltert et al.
(2010) [13]
RCT
CABG off-pump

	EPO: 158


Placebo: 162
	13.2


13.4
	10.7 [<1]


9.3 [<1]
	EPO (52,000 IU SC between 2d before and 2d after surgery) + 40 mg/day oral iron
40 mg/day oral iron
	16.1%*
0.33 U/pt*

37.1%
0.76 U/pt
	?


?
	2.0


3.7
	1.9


1.9

	?


?

	Yoo et al
(2011) [14]
RCT
Valve surgery
CPB
	IS: 37


SC: 36
	11.8


1.6
	9.5 [1]


9.4 [1]
	IS (200 mg IV in 100ml saline) + EPO (500 IU/kg IV) 
16-24h before surgery
Saline
	59.5%*
1.6 ± 0.9 U/pt *

86.5%
3.7 ± 2.1 U/pt
	24.3* (d)


54.3
	?


?
	0


2.7
	11.3


13.5

	Garrido-Martín et al.
(2012)[ 15]
RCT
Various
CPB

	IS:54

FF:53

Placebo: 52
	10.5

10.7

10.5
	12.7 [4]

12.4 [4]

12.3 [4]
	IS (300 mg preop +300 mg postop)+oral FF after discharge
FF (105 mg.day-1 preop, postop and after discharge)
Placebo +FF (105 mg.day-1 after discharge)
	37%
0.65 U/pt 
51%
0.83 U/pt
50%
0.79 U/pt
	?

?

?
	?

?

?
	?

?

?
	?

?

?

	De Seigneux et al.
(2012) [16]	
RCT
CPB
	EPO1: 20
EPO2: 20
Placebo:40
	9.8
10.0
9.8
	10.2 [2]
10.0 [2]
10.1 [2]
	EPO (40,000 IU IV after surgery)
EPO (20,000 IU IV after surgery)
Saline IV
	28%
33%
50%
	30 (d)
25
17.5
	?
?
?
	10
5
5
	15.5
16.5
14.5

	Tasanarong et al.
(2013) [17]
RCT
CABG
	EPO: 50

Placebo: 50
	12.3

12.2
	11.2 [<1]

10.8 [<1]
	EPO (200 IU/kg IV 3 days before surgery)
Saline IV
	?

?
	14* (d)

38
	4

8
	0

4
	11*

17

	Kim et al.
(2013) [18]
RCT
Various CPB
	EPO: 49

Placebo: 49
	13.0

12.7
	9.7 [<1]

9.0 [<1]
	EPO (300 IU/kg IV after anaesthetic induction
Saline IV
	43%
122±162mL/pt
41%
219±384mL/pt
	32.7 (d)

34.7
	?

?
	0

2
	14

15

	Dardashti et al.
(2014) [19]
RCT
CABG
	EPO: 35

Placebo: 35
	12.9

13.4
	10.3 [<1]

10.0 [<1]
	EPO (400 UI/kg IV) before surgery starts
Saline IV
	63%

45%
	37

31
	3

3
	?

?
	?

?

	Weltert et al.
(2015) [20]
RCT
Various (70% CPB)
	EPO: 300

Control: 300

	11.8

12.1
	10.2 [<1]*

8.7 [<1]

	EPO (80,000 IU SC 2 days before surgery) + 40 mg/day oral iron
40 mg/day oral iron
	17%*
0.4 U/pt*
39%
1.0 U/pt
	4.3

5.7
	10.3

13.7
	3

3.3
	6.9

7.5


CABG, coronary artery bypass grafting; CPB, cardiopulmonary bypass; EPO, recombinant human erythropoietin; FCM, ferric carboxymaltose; FF, ferrous fumarate; FS, ferrous sulphate; Hb, haemoglobin; IIM, iron isomaltoside; IS, iron sucrose; OBS, observational study; PDR, postoperative drain reinfusion; RCT, randomised controlled trial; SC, standard care; THA, total hip arthroplasty; TKA, total knee arthroplasty; ?, not reported. *P<0.05.
Notes
a) Transfusion rates in subgroup analysis: subcapital hip fracture (14.3% vs. 45,7%, p=0.004) or  baseline Hb <12 g/dL (18.3% vs. 36%, p=0.049), favourable to intravenous iron.
b) Mean Hb values are not given (n)
c) 60d postoperative mortality
d) These studies were minded to evaluate the role of very short-term perioperative administration of rHuEPO on the prevention of acute kidney injury after cardiac surgery (primary outcome), but Hb, transfusion, mortality and length of stay data were also collected.
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