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The 3 weekly 4 h paradigm in HD: why ?

Swiss dialysis registry 2023

N %

> 3x 39 0.9

3x 4152 92.7

< 3x 286 6.4

Total 4477 100.0

By courtesy of Rebecca Ghidotti 

HD patients with <3 weekly dialysis sessions
< 4% US, Europe
9% Japon
43% Iran
75% Soudan
10-20% Chine
70% Inde  
Rhee Sem Dial 2013

Dahiya et al.  Can J Kidn. Health Dis 2021

Response rate 35% (243/691). 
Most (138/211, 65%) of the 
participants prescribed incremental 
HD (< 3/wk) using an individualized 
approach at the nephrologist's 
discretion. 
98% did not report any policy for 
implementation. 
Most important factor for eligibility: -
Residual urine output (65%) 
-electrolyte stability (44%) 
-patient goals of care (40%).

Knowledge and Practice of 
Incremental Hemodialysis: A Survey 
of Canadian Nephrologists



The 3 weekly 4 h paradigm in HD: why ?

You: why do we perform hemodialysis thice weekly instead of other frequencies ?

Waste Product Removal and fluid balance: Three sessions per week are 
generally sufficient to keep these at safe levels for most patients.

Patient Tolerance: More frequent dialysis sessions (e.g., daily) can be 
physically and emotionally taxing for patients. could significantly impact 
a patient's lifestyle and well-being.

Practical Considerations: From a logistical and financial viewpoint, three 
times a week is also a feasible schedule for most dialysis centers and 
patients. Increasing the frequency would put additional demands on 
dialysis facilities and healthcare resources.
Clinical Evidence: Research and clinical experience have shown that three 
times per week is an effective balance for the majority of patients 
requiring hemodialysis. It is based on careful studies that took into 
account the removal of toxins, fluid management, patient outcomes, and 
quality of life.

You: are you aware of clinical trials whose conclusions support thrice 
weekly hemodialysis is the standard of care ?

National Cooperative Dialysis Study (NCDS), Hemo Study, KDOQI and 
ERBP clinical guidelines 

Chat GPT 4



3 weekly 4 h paradigm in HD

Kidney Int 2013

Session lengths < 240 min significantly 
associated with increased all-cause mortality 
(adjusted HR1.26).

10571 HD patients
2382 pts with/2382 without  >240 mn session
Median FU 24.4 mo

Swaminathan et al. AJKD 2017

87000 HD patients (2006-10  FU to Dec 2012)
Session duration > 4 vs 3 hr
Primary outcome : 1- and 2-yr mortality

HR 0.77 (95% CI 0.70-0.84)

Kidney Int 2006

DPPS, 7 countries, 22000  HD patients



3 weekly 4 h paradigm in HD

Dember l. et al. JASN 2019



What the guidelines tell us 

UK guidelines BMC Nephrol.2019

EBPG guidelines NDT 2007



Why is RKF so important in dialysis patients ?

SURVIVAL !

Obi et al. JASN 2016

PD studies (CANUSA, ADEMEX, NECOSAD) even a small amount of RKF  positive effect on 
survival  and quality of life
Bargman et al. Kidney Int 1996; Paniagua et al. NEJM 2002; Termoshuizen et al. Kidney Int 2007

US cohort  2007-2010
6538 patients with baseline RKF
One-year survival



Importance de la fonction rénale résiduelle 

Bénéfices de la préservation de la fonction rénale résiduelle :

Julliard et al.  Rev Med Suisse 2024



Decline of RKF in incident dialysis patients 

Jansen et al. Kidney Int 2002 

Daugirdas et al. Kidney Int 2013 

522 patients (PD and HD patients
NECOSAD study goup



Importance de la fonction rénale résiduelle 

Facteurs déterminants pour la préservation de la fonction rénale résiduelle : 

Tiré de : Mathew et al. Kidney Int.2016



Incremental dialysis in incident patients : does it preserve 
RKF  ? PD patients 

Hayat et al. PDI 2023

Incremental PD defers by one year time to full dialysis 
                                                        Garofalo et al. J Nephrol 2019



Incremental dialysis in incident patients : does it preserve 
RKF  ? HD patients

Longitudinal cohort 23645 incident  HD patients of whom 351 in incremental HD

Obi et al. AJKD 2016



Wong et al. NDT 2015

Incremental hemodialysis: a new paradigm



Why incremental dialysis ? pros

Rhee  Sem Dial  2013; Daugirdas et al. KI 2009; Zhang et al. Am J Nephrol 2014

• RKF (or urine volume) associated with  increased survival

• Frequent HD associated with more rapid loss of RKF 

• PD associated with  increased preservation of RKF

• Increased preservation  of RKF with HD session 2x/wk 

• Increased mortality within first 6 months HD

• Improved quality of life (?)

• The climate impact of dialysis



Incremental dialysis ? cons

• Cons:

• Malnutrition risk

• Underdialysis risk

• «Patient’s reluctance to increase dialysis 

    (session duration or frequency)»



Potential risks when implementing incremental HD

-Not indicated in patients with big interdialytic

weight intake

-Not indicated in «hypercatabolic «patients

-Long interdialytic interval  associated with 

increases of mortality and hospitalisation 
Foley et al. NEJM 2011

Rhee  Sem Dial  2013



Guidelines and incremental HD

Tattersall et al. NDT 2007, KDOQI guidelines AJKD 2015



Marshall  Kidney Int 2016

Candidates for incremental HD



Obi et al. AJKD 2016



Studies with incremental HD

Takavatakarn et al, CKJ 2024



Vilar et al. Kidney Int 2021

SAE

RKF loss

55 patients randomized (one third)



RCTs  underway comparing incr. HD vs standard 3wk HD

IHDIPHDIP  (Spain)
multicenter RCT experimental open trial. 154 patients. 

REAL LIFE (Italy)
pragmatic, prospective, multicentre, open 
label RCT, investigator-initiated 116 patients

INCH-HD (Australia) 372 patients

TWOPLUS (USA) 350  patients

INCH-VETS (USA) 252 patients



Incremental hemodialysis  (HUG) : (2013-2023)

• 2013- 16:  172 incident patients (32 PD, 140 HD) 17 patients   10 %

• 2017-19: 124 incident patients (37 PD, 85 HD) 43 patients        51 %

• 2020-22:   86 incident patients  (8 PD, 78 HD) 52  patients         67 %

Among 303 incident HD patients,  112 (37 %)  were on 
incremental HD



Incremental hemodialysis (HUG)

Jaques et al. NDT 2022



Incremental hemodialysis (HUG)

Jaques et al. NDT 2022



. NEJM June 2023

Nov 2018-Avril 21 :
 1407 eligible patients 
Median FU : 30 mois
Convection vol: 25.3 L

Blankestiin et al. 
NEJM 2023

Do not forget «Convince»

HR, 0.77; 95% CI, 0.65 -0.93



Incremental dialysis in incident patients: in addition to 
residual kidney kunction (RKF)

Murea et al. CJASN 2021



How to estimate (KrU) ?

Hur et al. Cardioren Med 2019, Daugirdas et al. AJKD 2009 

24-hr urine collection

How to adapt incremental HD to RKF ?
«Solute-solver»   
Daugirdas et al, AJKD 2009
 «Speedy»    
Casino et al. NDT 2018

NB: 24-u urine volume more associated with prognosis than small 
molecules  clearance ?
Lee et al.  CJASN 2017
Okasaki et al. KI Reports 2021 ( cave < 900ml …)



What is done presently in our dialysis unit 

1-2 HD wk sessions
HD patients with a daily residual diuresis > 600 ml, an urea clearance > 2 
ml/mn and an interdialytic weight intake < 2,5 kgs.
session duration: variable

> 3 HD wk sessions:
session duration: variable
post-dilution hemodiafiltration (HDF) favored and targeting a 23l convection 
volume/session

On May 17th:
•  23 PD patients, 55 HD patients
-32  with  3 wk HD sessions    (mean session duration 225 mn (180-255)
- 4   with 4-5 wk HD sessions  (mean session duration 208 mn (180-270)
-19  with  2 wk HD sessions    (mean session duration 206 mn  (120-240)



Towards a «patient-oriented» dialysis

Perl et al. CJASN 2017



Still ethical to provide every ESKD patient with thrice-weekly 4-hour
hemodialysis sessions?  
May be inadequate in incident patients with preserved RKF

Incremental HD (IHD) 
-tailored to incident HD patients in addition to RKF

-may preserve  RKF and improve QoL.

-careful frequent monitoring of RKF mandatory

-forewarn patients about temporary feature of IHD

-results of prospective trials eagerly awaited

Conclusion
«One size does not fit all»; towards a more personalized approach



Thank you for your attention
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