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Antihypertensive treatment 
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State of the Art 

Blood pressure targets are stil unclear during HD 
• Value 
• Timing of measure 
• Best medication 

 

Agarwal et al, Nephrol Dial Transplant 2010;25:1766. 
Bansal et al, Hypertension. 2017;70:435-443.  
Hannedouche et al Kidney International (2016) 90, 674–684  
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Value 

• NKF-KDOQI guidelines (2005): In hemodialysis 
patients, it is reasonnable 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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2-yr cardiovascular mortality  

Adjusted 
fractional polynomials 

Hannedouche et al, Kidney Int (2016) 90, 674–684  
 

SBP 

DBP 

150-170 mmHg 

80-100 mmHg 

9333 
prevalent 
MHD patients 
 
BP taken 
predialysis 
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Timing of measure 
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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.  
 

383 MHD pts, CRIC study USA 
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Which BP treatment class in dialysis? 

Nephrol Dial Transplant 2014;29:672-681 

• RCT 
• Better BP control and reduction in LVH with atenolol 
• No survival data  
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• Carvedilol: non-selective, also α-blocking, poorly dialyzable 
  
• Metoprolol: cardio-selective, highly dialyzable 

 
• C + M represent 50% of all prescribed beta-blockers in the US 

 
• USA, USRDS, retrospective but comparable groups (MI, HF, AF, 

HTN), propensity scores 
 

• Survival and cardiovascular events 

Which BP treatment in dialysis? 
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One-yr mortality 

Intention to Treat analysis 
Assimon et al, Am J Kidney Dis 2018 Aug 30, on-line 

metoprolol 
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Blood pressure patterns 

Assimon et al, Am J Kidney Dis 2018 Aug 30, on-line 

metoprolol 
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Interestingly: general population 

No difference between carvedilol and metoprolol 

Briasoulis et al, Am J Cardiol 2015; 115:1111 
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Summary 
• Increased mortality while using carvedilol 
• Possibly due to hypotensive status in 

response to longer half-life 
 

Limits: 
• Prevalent patients 
• Only in center MHD patients, not applicable 

to Home HD and PD 
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Take-Home Message 

No valid data to recommend target BP 
• Eg diabetes, probably less stringent in-

session control in the future 
• Best measurement time to be confirmed 
• RCTs needed 
• B-blockers preferred/ACEi 

• Metoprolol preferred 
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HDF and nutrition: the 
PESET study 
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State of the Art 

Uncertainty of new convective techniques to 
improve nutritional status 
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New dialysis techniques 

Conventional hemodialysis 
- Thrice weekly 3-4 h 

 vs:  
Intensified hemodialysis 

- Hemodiafiltration 
- Frequent daily short 
- Nocturnal dialysis (3-6; 6 = frequently NHD) 

 
- not: incremental dialysis 
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Albumin losses into dialysate (mean ± SD, n = 14). 

Meert N et al. NDT. 2011;26:2624-2630 

DIAPES®-HF800  

Polynephron™ 
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Albumin variation during HDF according to 
convection volume 

Before/after non randomized study 

Jean et al, BMC Nephrol 2015, May 9;16:70 
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Contrast study 

• RCT 
• Ultrapure water in both groups 

DenHoedt et al, Kidney Int 2014, Aug;86(2):423-32 
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Inflammation and convective volume 
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• Pilot RCT, 33 patients, one yr Fup 
• High flux HD 3x4.1 hr ultrapure water 
• OL HDF 3x4.1 hr ; 23.6 ±3 l/session 
• Bioimpedance q4 months 

 
• 60 yr old, BMI 24.5, nPNA 1.17 g/kg, Salb 3.9 g/dl 
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Body composition change 

LTM Fat  

delta change p<0.05 delta change p<0.05 

Molina et al, NDT 2018; 33:1223  
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Nutritional data 

S preAlb SAlb 

nPNA Hs-CrP 

NS NS 

delta change p<0.05 delta change p<0.05 

Molina et al, NDT 2018; 33:1223  
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Appetite 

Molina et al, NDT 2018; 33:1223  



   Nephro Update Europe 2018 

Discussion 

vs HD, 1-yr OL-HDF is associated with: 
• Increase in appetite 
• Increase in protein intake 
• Stabilization of LTM 
• Fat gain control 
• Inflammation control 
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Summary 

• Better understanding of HDF 
• Better studies (convective volume > 23 l) 
• Better control of inflammation 
• Preliminary data on nutritional benefits 

 
• Need for larger RC studies 
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Are Proton Pump Inhibitors  
toxic during maintenance 

dialyis ? 
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State of the Art: Proton pump inhibitors 

• 50-80% inappropriately prescribed in geriatrics 
• 41% inappropriately prescribed in CKD patients 
• 18% inappropriately prescribed in chronic lung disease 

 
Side effects: 
• Fractures, hypomagnesemia, clostridium difficile 
• Kidney disease, CVD and death 

 
• In maintenance dialysis: 25% in Europe, 19% USA 

 
 

 DeFrancisco et al, Kidney Int Reports 2018;3:374 
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• Retrospective, propensity score, 01/2014 to 09/2016, Spain 
• 2240 MHD patients 
• Fup 23 months 
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Population at inclusion 

DeFrancisco et al, Kidney Int Reports 2018;3:374 

Necessity 
for 

adjustment  

79.2% received PPI 
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Determinants of hypomagnesemia  
(<0.75 mmol/l) 

• PPI  OR 2.70 p<0.01 multivariate 
• HDF  OR 1.70 p<0.01 multivariate 

 

De Francisco et al, Kidney Int Reports 2018;3:374 
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Propensity score survival 

De Francisco et al, Kidney Int Reports 2018;3:374 
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Determinants of mortality 

Multivariate Cox 
 DeFrancisco et al, Kidney Int Reports 2018;3:374 

• PPI    OR 1.37  p<0.02 
• Diabetes   OR 1.54  p<0.01 
• Catheter    OR 1.29  p<0.01 
• CrP>5 mg   OR 1.85  p<0.01 
• VitK ant   OR 1.50  p<0.01 
• Platelets inhib   OR 1.31  p<0.01 
• Steroids   OR 1.45  p<0.05 
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Take-Home Message 

Increased risk of hypomagnesemia and mortality 
under PPI in MD patients 

• Extremely high prescription in this spanish cohort 
(79%) 

• Many reports of symptomatic hypomagnesemia 
under PPI 

• Unknown mechanism 
• Interference with antiplatelet therapy (reduce 

efficiency) 
• Check the dialysate Mg content 
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