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Core outcome set: an agreed standardised set of outcomes that should be measured and 

reported, as a minimum, in all clinical trials in specific areas of health or health care. 

• Included on the basis of importance (important to patients even if there is no difference) 

• Feasible to implement 

• It does not have to be the primary outcome 

• Researchers can add other outcomes 
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1 FATIGUE  

CARDIOVASCULAR 

DISEASE 

VASCULAR ACCESS  

MORTALITY 

1 CORE OUTCOMES 
Critically important  

to all stakeholder groups 

Report in all trials 

Critically important to  

some stakeholder groups 

Report in some trials 

Important to some or  

all stakeholder groups 

Consider for trials 

SONG-HD 

N=1376, 73 countries 

In the past week:  

Did you feel tired?  

0 – not at all   1 – a little   2 – quite a bit    3 – very much  

Did you lack energy?  

0 – not at all   1 – a little   2 – quite a bit   3 – very much  

Did fatigue limit your usual activities?  

0 – not at all   1 – a little   2 – quite a bit   3 – very much  

Uninterrupted use of the vascular access for 

hemodialysis without need for any access 

intervention / procedures (time to event) 

Myocardial infarction, stroke and heart failure  

(based on survey) 



Strategies to manage fatigue 

• Check for and optimize the treatment of heart failure  
• Optimize removal of toxins and fluid 
• Keep potassium levels at normal range 
• Treat anemia 

 
• Improve nutrition 
• Sleep hygiene  
• Exercise 



Check for and optimize the treatment 
of heart failure  

 



 



Optimize removal of toxins and fluid 
 
 









Keep potassium levels at normal 
range 

 







Treat anemia 



Iron travels to the bone 
marrow via the circulation 2 

The kidneys contribute to erythropoiesis 

EPO, erythropoietin; Hb, hemoglobin, RBC, red blood cell. 
Koury, Haase. Nat Rev Nephrol 2015;11:394–410. 

Erythropoietin 

Iron (Fe3+)  

Both EPO and iron are important for red 
blood cell production 

EPO is produced by 
the kidneys 1 

EPO promotes erythrocyte  
survival in the bone marrow 3 

Iron promotes maturation  
of RBCs  4 

Kidneys respond to  
Hb and O2 levels 5 

Fe3+ 

Confidential, not for distribution 



What is the optimal target Hb ? 

Placebo/control mean Hb 

Lower Hb arm: mean achieved Hb 

Higher Hb arm: mean achieved Hb Target range 

QOL 

Transf. 

requir. 

No mortality or 

morbidity benefit; 

variable risk  

TREAT KDOQI 2007  

… Hb target should generally be 

in the range of 11-12 g/dl;  

not above 13 g/dl 

Courtesy Kai-Uwe Eckardt 



Improve nutrition 
Sleep hygiene  

Exercise 
 



Study N Country Intervention Measure used Significance  
1. Tsay  200450 106 Taiwan Acupressure and transcutaneous electrical 

acupoint stimulation 
VAS and revised PFS Significant lower level of 

fatigue compared to 
control  

1. Raimann 201051 30 US Two glucose-containing dialysates FSS 

  

Significantly lower fatigue 
score in diabetic dialysis 

patients only  

1. Jalalian 201552 64 Iran Aromatherapy Rhoten Fatigue Scale Significant improvement  

1. Su 200953 69 Taiwan Far infrared acupoint stimulation Fatigue Index (non-validated 
measure)  

Significant improvement 

1. Fukuda 201554 202 Japan Nutritional supplementation Fatigue Scale  Inconclusive  
1. Brass 200155 193 US Intravenous L-carnitine KDQ Improved fatigue  
1. Alp 200756 37 Turkey Modified yoga-based exercise program VAS Improved fatigue  

1. Lin 201157 61 Taiwan Far infrared rays on the meridian BFI (Taiwanese) Unclear   

1. Foley 200958 596 US Effect of hemoglobin targets using 
epoetin_alfa 

KDQOL (long form) Greater improvement in 
treatment group  

1. Anonymous 199059 118 Canada Effect of recombinant human 
erythropoietin 

KDQ Improved fatigue  

1. Sklar 199960 12 US 150-155mEq/L sodium bath; isolated 
ultrafiltration; isolated diffusion vs. 

standard dialysis 

Fatigue intensity recorded 
hourly (non-validated measure) 

Inconclusive  

1. Sklar 199861 16 US Effect of biocompatible membrane 
(cuprophane vs. polymethylmethacrylate) 

Fatigue score reported as a sum 
of duration of fatigue and sleep 
within 6 hours of completion of 
dialysis (non-validated measure) 

Inconclusive  

1. Amini 2016 100 Iran Effect of progressive muscle 
relaxation and aerobic exercise 

Rhoten Fatigue Scale, PFS  Inconclusive  

1. Bagheri-Nesami 2016 59 Iran Effect of aromatherapy with 
lavender essential oil 

FSS Inconclusive  

1. Balouchi 2016 30 Iran Effect of orange and lavender 
extract  

MFI-20 Inconclusive  

1. Hadadian 2016 56 Iran Effect of transcutaneous electrical 
acupoint stimulation 

BFI Better recovery rate 
from fatigue in 

treatment group  

1. Roshanravan 2016 78 Iran Effect of foot reflexology PFS Improved fatigue  

1. Shahdadi 2016 52 Iran Effect of slow stroke back-
massage 

FSS Improved fatigue  
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