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Characteristics of included randomized, controlled trials 

Study, First Author, Year of 

Publication,  n:  Duration 

Fishbane et al. (1995 75 4 mo 

Fudin et al. (1998),  48 12, 26 mo 

Besarab et al.  (2000),  42 6 mo 

Singh et al.  (2006) 126 

8 wk with withdrawal if modality change, 

intervention for anemia management 

Coyne et al.  (2007) 134 Baseline ≤1 wk, 6 wk 

Provenzano et al.  (2009 230 35 d but nonrandomized readmission phase 

Lewis et al. (2015) 441 

2 wk Washout, 52 wk active control, 4 wk 

placebo control 



Trial Objectives 

1. To compare the effect of  
• a proactive high-dose, with a reactive low-dose, IV iron regimen on  
• all-cause mortality and  
• the incidence of non-fatal cardiovascular endpoints in haemodialysis patients.  

 

2. To determine whether  
• a regimen of proactive IV iron supplementation in haemodialysis patients reduces 

mortality/cardiovascular endpoints compared to a reactive low-dose regimen.  
 

3. To compare the effect of the two regimens on  
1. ESA dose requirements,  
2. RBC transfusions,  
3. Complications of haemodialysis treatment, and  
4. QOL. 











METHODS 



Trial Design and Oversight 

• PROBE design study 
• Prospective,  
• Randomized,  
• Open-label,  
• Blinded end-point 

• Controlled trial  

 

• At 50 sites in the United Kingdom.  

 

• An independent data and safety monitoring committee performed regular safety surveillance.  

 

• Data were entered into an electronic case-report form by the investigators  

 

• Analysed at the Robertson Centre for Biostatistics, University of Glasgow, in the United Kingdom. 

 

Clinical trial in which both the 
researchers and participants know 
which treatment is being 
administered. 

End-points are evaluated by a 
blinded end-point committee 





• Funded by  
• Kidney Research UK, which was supported by an unrestricted grant from Vifor 

Fresenius Medical Care Renal Pharma (which also provided iron sucrose for 
the trial, free of charge).  

 

• Vifor Fresenius Medical Care Renal Pharma 
•  had no input into the trial design or the data collection or analysis.  

• kept abreast of the progress of the trial by regular study reports and 
newsletters.  



5) who were receiving an erythropoiesis-stimulating agent. 
 
 Any iron therapy that had been prescribed previously was discontinued at the screening visit. 

Trial/Study Population/Participants 





RANDOMIZATION 

• Using a Web-based randomization system,  

• Randomly assigned participants, in a 1:1 ratio 

• Randomization was stratified according to  
• vascular access (dialysis catheter vs. arteriovenous fistula or graft),  

• diagnosis of diabetes (yes vs. no), and  

• duration of haemodialysis treatment (<5 months vs. ≥5 months). 

 



TREATMENT: IRON DOSING 

Proactive, High-Dose Intravenous Iron Arm  
• Month 1:  

• 600 mg divided equally over three haemodialysis 
sessions 

 
• Month 2 through the end of treatment  

 
• If ferritin ≤700 µg per liter:  

• 200 mg during each of the first two 
dialysis sessions  

 
• If ferritin >700 µg per liter and/or transferrin 

saturation ≥40%: 
•  the iron dose will be withheld  

 

Reactive, Low-Dose Intravenous Iron Arm 
• If ferritin <100 µg per liter and transferrin saturation <40%:  

• 200 mg during each of the first two dialysis sessions 
 

• If ferritin 100 to 200 µg per liter and transferrin saturation 
<40%:  

• 200 mg during the first dialysis session 
 

• If ferritin 201 to 700 µg per liter and transferrin saturation 
≤20%:  

• 100 mg during the first dialysis session 
 

• If ferritin >200 µg per liter and transferrin saturation >20%:  
• no iron 

 

• If ferritin >700 µg per liter and/or transferrin saturation ≥40%:  
• no iron 

 

Iron sucrose  
During dialysis sessions in the week following the monthly blood tests  



FOLLOW-UP 
• Patients were then evaluated monthly.  

 

• Ferritin concentration and transferrin saturation  
• were measured monthly (usually during the first week of the 

month)  
• values determined the monthly dose of iron sucrose  

• to be administered intravenously during the subsequent week 

 

• Clinicians selected the dose of ESA that would be 
sufficient to maintain a haemoglobin level of 10 to 12 g 
per deciliter. 

 

• Data on serious adverse events were collected 
prospectively,  

 

• Data on non serious adverse events, other than infection 
and vascular access thrombosis, were not collected. 

 

 



Trial End Points 
 



Primary out comes 

• Composite of nonfatal myocardial infarction, 
nonfatal stroke, hospitalization for heart 
failure, or Death from any cause,  

 

• assessed in a time-to-first-event analysis. 

Patients who have experienced any 
one of the events specified by the 
components are considered to have 
experienced the composite 
outcome.  
 
The main advantages  
• increases statistical efficiency 

because of higher event rates, 
which reduces sample size 
requirement, costs, and time;  
 

• it helps investigators avoid an 
arbitrary choice between several 
important outcomes that refer to 
the same disease process 



Secondary end points 

• The first secondary end point consisted of  
• the components of the primary end point, including first and repeat events, which 

were analyzed as recurrent events.  

 
• An independent committee whose members were unaware of the trial-group 

assignments adjudicated these events according to prespecified criteria. 

 

•  Additional secondary efficacy end points included 
• Dose of erythropoiesis-stimulating agent,  
• Incidence of blood transfusion, and  
• Two quality-of-life measures (the European Quality of Life–5 Dimensions [EQ-5D] 

questionnaire and the Kidney Disease Quality of Life instrument). 



• Secondary safety end point:  
• Vascular access thrombosis,  

• Hospitalisation for any cause, and  

• Hospitalisation for infection,  
• Each assessed in a time-to-first-event analysis,  

• And the rate of episodes of infection.  



STATISTICAL ANALYSIS 
 
• In the initial sample-size calculations,  

• assumed a 3-year event rate of 40% in the low-dose group and 

•  a 10% loss to follow-up (including loss to follow-up due to kidney 
transplantation).  

 

• Estimated that a sample of 2080 patients who had 631 primary end-
point events  
• would provide the trial with 80% power to assess the noninferiority of high-

dose iron to low-dose iron, with a noninferiority limit for the hazard ratio of 
1.25. 



Results 



Trial Flow Chart 



Characteristics of the Patients at 
Baseline 

• The trial was conducted from November 
2013 to June 2018.  

 

• The median follow-up was 2.1 years, 
with a maximum follow-up of 4.4 years. 

 



Primary and 
secondary 
end points  





DOSES OF IRON 

• At month 12, the patients in the 
high-dose group had received a 
median of 2000 mg more iron than 
the patients in the low-dose group 



• Cumulative dose of ESA 
was lower in the high-
dose group at all the 
postbaseline time 
points examined 
through 36 months 



Similar 
Infection most common 





Conclusion 

• Among patients undergoing haemodialysis,  
• the use of a high-dose regimen of intravenous iron administered proactively 

resulted in a  
• significantly lower dose of erythropoiesis-stimulating agent and a 

•  lower incidence of blood transfusion 

 

• Mortality and the incidence of nonfatal cardiovascular events and 
infections  
• did not differ significantly between the two treatment groups. 



• Strength  

• RCT 

• Good patient baseline comparable characteristics 

• Good patient number  

• Patient centred out comes 

• Multi site 

• Good outcome measure 

• Weakness 

• Open-label design. 

• Non inferiority design 

• Quality of-life data missing for majority of the patient .  

• The safety of the high-dose regimen also needs to be studied 
long term. 

• The study was supported by Vifor Fresenius Medical Care 
Renal Pharma. 

 

• Writers has significant industry links.  

 
• Macdougall disclosed support from Kidney Research UK, and 

relevant relationships with Akebia, AMAG, Astellas, Bayer, 
FibroGen, GlaxoSmithKline, Pharmacosmos, and Vifor Pharma.  

• Wheeler disclosed relevant relationships with AstraZenca, 
Akebia, Boehringer Ingelheim, Jannsen, Napp, Vifor 
Fresenius,and Amgen.  

• Co-authors disclosed multiple relevant relationships with 
industry. 

 

 

 



• Thank you 




