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Foreword: 
Evidence base data 
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A general comment on the source of 
Evidence 

• Most reported data in hemodialysis come 
from retrospective or propsective non-
controlled studies 

• There are very few methodologically 
adequate studies (untrue in transplantation) 

• Many biases are present, and therapeutic 
evidence should not be deducted 

• At last, ideas, size of trials, outcome criteria 
can be derived from these studies, including 
this lecture! 
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• Hemodiafiltration 
• Mineral bone disease 
• Nutrition 
• Blood pressure 
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Hemodiafiltration 
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State of the Art 

HDF is growing (European countries at least) 
• Almost 50% pts in France 
• Still doubts about survival 
• Current questions: 

• Which convection volume 
• Which efficiency parameters 
• Which population selection 
• ... 
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• Elderly MHD pts 76 yr old 
• RCT 2 yr fup, 2005-2011 
• 191 HDF – 190 HD 
• Intolerance, QoL,  
• Mean convection volume 19.3 (Bl) 22.5 L (end) 

Morena, M, et al., Kidney Int, 2017, 91.6: 1495-509 
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Survival 
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Metabolic control 
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Inflammation and nutrition 
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Slide title 
 

• Contrast (-) 
• ESHOL (+) 
• Frenchie (-) 
• Turkish (-) 
• Total 2793 pts; 50% HDF/HD 

Nephrol Dial Transplant (2016) 31: 978–984  
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Hazard ratios 

Improvement in survival: 
•Overall mortality (-14%) 
•In elderly >65 yr 
•Diabetic pts 
•History CVD 
•Vintage > 30 months 
 

Peters et al, NDT(2016) 31: 978–984  
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The role of convection volume 

• However improvement was only observed if: 
 

Adjusted for age, gender, albumin, creatinine, diabetes and CVD 

Improvement in survival: 
•Overall mortality (-14%) 
•In elderly >65 yr 
•Diabetic pts 
•History CVD 
•Vintage > 30 months 
 

Peters et al, NDT(2016) 31: 978–984  
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Overall survival 

No difference between treatments 

Nistor et al, Am J Kidney Dis. 2014;63(6):954-967  
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CV mortality 

Reduction in CV mortality 

Nistor et al, Am J Kidney Dis. 2014;63(6):954-967  
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Take-Home Message 

Still uncertainty on robust outcomes 
Possible insufficient power 
Improvement in surrogates 
 
Better definition of: 
- target population 
- convection volume 
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Mineral Metabolism and 
Cardiovascular Events 



   Nephro Update Europe 2017 Ott Kidney Int 2015;87(3):499-501 

A bone-vascular interaction 
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Phosphate metabolism: 
Klotho/FGF interaction 

Hu et al, NDT 2012; 27:2650 
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Klotho, FGF23, PTH and phosphorus 

Hu et al, NDT 2012; 27:2650 
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FGF23 is directly toxic on myocardium and 
induces LVH independent from Klotho 

Direct FGF23 intracardiac injection 
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Serum Klotho protects MHD patients from 
cardiovascular events  

Marcais et al, J Clin Endocrinol Metab. 2017 Sep 1;102(9):3154-3161. 
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2-yr CV events in 769 MHD patients 

Multivariate analysis 
Marcais et al, J Clin Endocrinol Metab. 2017 Sep 1;102(9):3154-3161. 
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CV events according to quartiles of 
S klotho and FGF23 

Marcais et al, J Clin Endocrinol Metab. 2017 Sep 1;102(9):3154-3161. 
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Take-Home Message 

Altered phosphate metabolism:  
• Low Klotho (reason unknown yet) 
• Elevated FGF23 in response to phosphate 

load 
• Cardiac toxicity of FGF23 
• No treatment to decrease FGF23 
• Lack of cardiac protection by Klotho  
• Possible benefits of Klotho supplementation 
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Nutrition 
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Many microbiotae 

• 1014 cells (= 100x cell number 
of the human body) 

• Mostly anaerobic; total 2 kg 
• 500-1000 species/ individual 
• 5 millions genes (20 000 in 

the human genome) 
• Metabolic activity equivalent 

to that of the liver  
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11 

Koppe et al, Kidney Int 2015;88:958-66 

There is a dysbiosis during chronic kidney disease 

1 

2 

3 

4 
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Meyer et al. Kidney Int. 2012;81:949-54 

Aronov et al. J Am Soc Nephrol. 2011;22:1769-76 

HD with intact colon vs. HD with colectomy 

Uremic toxins profile : intact colon vs 
colectomy in MD patients 

Plasma samples, metabolomics 

Courtesy P.Envenepoel 
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RCT, 42 pts, 2 months 
treatment with symbiotics  
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Trimethylamine oxide (TMAO) 
and CV risk 

Tang WH et al, N Engl J Med. 2013 Apr 25;368(17):1575-84. 
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Cleveland, USA,5 yr follow-up 
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Slide title 
 

Shafi, T, et al., J Am Soc Nephrol, 2017;28:321-331. 

• HEMO study (quite old now) 
• 1800 MHD pts 
• Survival based on TMAO levels 
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Slide title 
 

Shafi, T, et al., J Am Soc Nephrol, 2017;28:321-331. 

Protein intake 

Dialysis dose 
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Slide title 
 

Shafi, T, et al., Kidney Int, 2017, In Press. 
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• No change in P-cresol and indoxyl-sulfate 
despite 30% increase in dialysis dose 

Shafi, T, et al., Kidney Int, 2017, In Press. 
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Negative effects of CKD/ESRD on intestinal barrier and microbiota  

Sabatino et al. NDT 2015;30:924-933 
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Take-Home Message 

Evidence for altered microbiota in CKD: 
relationship with: 

• the type of food intake 
• the severity of CKD 
• the concentration of serum toxins 
• patients survival 

 
• In 2017 uremic toxins still not improved by 

dialysis 
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Blood Pressure Control 
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State-of-the-Art 

• NKF-KDOQI guidelines (2005): In 
hemodialysis patients, it is reasonable to 
keep BP below 140/90 mmHg 
 

• KDIGO did not want to adress HD in their 
2012 BP guideline because of lack of data 

• Consensus papers 2012-2014 with weak 
evidence 
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Which level of blood pressure? 

Hannedouche et al, Kidney International (2016) 90, 674–684  
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2-yr cardiovascular mortality  

Adjusted 
fractional polynomials 

SBP 

DBP 

150-170 mmHg 

80-100 mmHg 

Hannedouche et al, Kidney International (2016) 90, 674–684  
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By subgroups 

no CV history CV history 

180 mmHg 180 mmHg 

160 mmHg 160 mmHg 

no anti-HTN anti-HTN 

Hannedouche et al, Kidney International (2016) 90, 674–684  
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When to measure blood pressure? 

Already in 2010 

Managing hypertension using home blood pressure monitoring 
among hemodialysis patients – a call to action 

 
Agarwal, Nephrology Dialysis Transplantation. 2010:25(6) 1766-1771 
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Which blood pressure? 

383 MHD pts, CRIC study USA 

Either per dialysis session (pre-dialysis) or out of dialysis unit (other day) 

Bansal et al, Hypertension. 2017;70:435-443.  
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Pre-dialysis vs out of dialysis SBP and 
CV events 

Mean Follow-up 2.4 yr 

Per Dialysis Out of Dialysis 

Bansal et al, Hypertension. 2017;70:435-443.  
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CRIC limitations 

• Age in cohorts (60 yr) 
• BP measurement method (Sprint) 
• Small sample (350 pts) 
• Long interval between BP taken during 

session and taken out-of-dialysis (mean 100 
d, up to 200 d)  

• Worth to be explored 

Bansal et al, Hypertension. 2017;70:435-443.  
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Which BP treatment class in dialysis? 

Nephrol Dial Transplant 2014;29:672-681 

Hypertension in hemodialysis patients treated with atenolol or 
lisinopril: a randomized controlled trial 
 
- Rajiv Agarwal et al 
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44-hr ambulatory blood pressure 

• Lisinopril -------- 
• Atenolol  _____ 

Rajiv Agarwal et al, Nephrol Dial Transplant 2014;29:672-681 

SBP 

DBP 
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Dry weight and number of drugs 

RCT, 200 MHD, USA 
• Lisinopril -------- 
• Atenolol  _____ 

Post 
dialysis 
weight 

Number of 
medications 

Rajiv Agarwal et al, Nephrol Dial Transplant 2014;29:672-681 
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Improvement in cardiac hypertrophy 

RCT, 200 MHD, USA 
• Lisinopril -------- 
• Atenolol  _____ 

Rajiv Agarwal et al, Nephrol Dial Transplant 2014;29:672-681 
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Take-Home Message 

No valid data to recommend target BP 
• Like diabetes, probably less stringent 

control in the future 
• Best measure time to be confirmed 
• RCTs eagerly needed 
• B-blockers preferred 
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