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KINETICS MIDDLE MOLECULES: β2M

ref K12

(L)

Vtot V2/V1 G
mg/kg/d

urea Eloot 822±345 42.7±6.0 7.16±4.06 238±86

B2M
Stiller 56.3±25.7 10.0±1.6 4.6±1.8 2.50±0.66

Odell 42.9±6 12.7±1.8 2.8±0.8 3.76±0.88
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4 hrs 6 hrs 8 hrs P

QB and QD 72L 72L 72L NS

Kt/V 1.4 0.3
1.6 

0.6

1.5 

0.5
NS

INCREASING LENGTH OF DIALYSIS WITHOUT CHANGING 

ANY OTHER PARAMETER IMPROVES REMOVAL

Percentage change vs. 4 hrs
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Means (SD).
aStudent’s t-test for unpaired data.

Table 5 Reduction ratios (RRs) at the end of the 4- and 8-h dialysis sessions compared to 

the pre-dialysis values

RR 4 h (%) RR 8 h (%)
% increase 
(8 h vs 4 h)

Pa

Urea 69.3 (4.9) 74.6 (4.8) 7.6 < 0.0004

Creatinine 62.7 (6.7) 65.9 (5.7) 5.1 < 0.03

Uric acid 75.8 (6.4) 79.9 (5.3) 5.4 < 0.002

Phosphorus 40.9 (12.5) 50.7 (13.8) 23.9 < 0.01

β2M 58.9 (8.4) 65.3 (8.3) 10.9 < 0.01

Homocysteine 45 (22.2) 51 (15.8) 13.3 0.185

Hippuric acid 53.3 (10.4) 57 (13.5) 7.5 0.428

Indole-3-acetic 
acid

44.7 (9.4) 46.5 (11.3) 4.9 0.651

Indoxyl sulphate 61.4 (17.0) 71.5 (19.6) 16.3 0.102

REMOVAL OF PROTEIN BOUND SOLUTES WITH 

LONG VS. STANDARD DIALYSIS IS NOT DIFFERENT

Basile et al, NDT, 26:1296-1303; 2011
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UREMIC SOLUTE KINETICS HAS A 

MAJOR IMPACT ON THEIR REMOVAL

Eloot et al, submitted

FIGURE 1: Two-compartment kinetic model. V1: plasmatic volume, V2: extraplasmatic 

volume, C1: plasmatic concentration, C2: extraplasmatic concentration, K: dialyzer 

clearance, K12: intercompartment clearance, G: solute generation. 
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COMPARTMENTALISATION GUANIDINES

*: p<0.05; V: distribution volume (L); Eff Rem: effective removal (%)

Eloot et al, KI, 67: 1566-1575; 2005
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IMPACT ON REMOVAL AND OUTCOME OF EXTENDED 

ALTERNATE DAY DIALYSIS

Vanholder et al, Nat Rev Nephrol, 8:579-588; 2012
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IMPACT OF ULTRAFILTRATION RATE ON 

CARDIOVASCULAR MORTALITY

Flythe et al, KI, 79:250-257; 2011

Fig. 2 - Unadjusted and adjusted associations between ultrafiltration rate (UFR) and cardiovascular (CV)-

related mortality based on Cox regression models.
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IMPACT OF DIALYSIS LENGTH ON MORTALITY

Saran et al, KI, 69:1222-1228; 2006  

Fig. 4 - Interaction between Kt/V and TT.
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EFFECT OF EXTENDED DAILY DIALYSIS ON 

SURVIVAL

Pauly et al, NDT, 24: 2915-2919; 2009

Time to death in 

patients treated with 

nocturnal 

haemodialysis, 

deceased and living 

donor kidney 

transplantation (log-

rank test,

P = 0.03).
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IMPACT ON REMOVAL AND OUTCOME OF 

EXTENDED DAILY DIALYSIS

Vanholder et al, Nat Rev Nephrol, 8:579-588; 2012



2828
© 2008 Universitair Ziekenhuis Gent

EFFECT OF EXTENDED DAILY DIALYSIS 

ON LV MASS AND SYSTOLIC BP

Rocco et al, KI, 80: 1080-1091; 2011
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EFFECT OF 

EXTENDED DAILY 

DIALYSIS ON 

SURVIVAL

Rocco et al, KI, 80: 1080-1091; 2011

Fig. 3 - Mortality/LV mass composite and 

mortality/PHC composite results.

Kaplan–Meier curves (conventional arm, 

black; frequent nocturnal arm, red) for the (a) 

death/LV mass composite and the (b) 

death/PHC composite. For any given value of 

the composite outcome indicated on the 

horizontal axis (time of death on the left, 

change in either LV mass or PHC among 

survivors on the right), the Kaplan–Meier 

curves indicate the proportion of patients in 

the respective treatment groups with an equal 

or more favorable outcome. The horizontal 

distance between the Kaplan–Meier curves at 

the 50% value on the vertical axis indicates 

the median composite outcome results. CI, 

confidence interval; HR, hazard ratio; LV, left 

ventricular; PHC, physical health composite.



3030
© 2008 Universitair Ziekenhuis Gent Chertow et al, NEJM, 363: 2287-2300; 2010

EFFECT OF DAILY DIALYSIS ON ACCESS
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EFFECT OF EXTENDED DAILY DIALYSIS ON 

RESIDUAL RENAL FUNCTION

Daugirdas et al, KI, doi:10.1038/ki.2012.457

Fig. 2c - Nocturnal Trial subjects with baseline non-zero urine volume. Time course in the 

level of residual kidney function measured as (c) Krcreat, at baseline, month 4 and month 12.
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to move out of the extraplasmatic compartment
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CONCLUSIONS

Extended dialysis allows better removal of many uremic 

toxins, especially if they have more difficulties than urea 

to move out of the extraplasmatic compartment

This concerns B2-micorglobulin, phosphorus, the 

protein bound solutes and even small water soluble 

compounds like the guanidines

In observational studies, extended dialysis is related to 

better survival

Frequent extended dialysis may affect vascular access 

and residual renal function
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NESTED CASE-COHORT STUDY

Saner et al, NDT, 20:604-610; 2005

Table 1 - Basic patient characteristics at the start of haemodialysis treatment

HHD CHD
n 58 58

Male (%) 39 (67%) 39 (67%)

Married (%) 55 (84%) 41 (70%)

Year of dialysis onset (SD) 1983 (6.3) 1983 (6.6)

Age at dialysis onset (years) (SD) 50.1 (13.5) 50.6 (13.1)

Diabetes (%) 0 (0%) 1 (1.7%)

Smokers (%) 16 (27.6%) 20 (34.5%)

History of myocardial infarction (%) 3 (5.2%) 4 (6.9%)

History of cerebrovascular disease (%) 1 (1.7%) 3 (5.2%)

History of peripheral arterial disease (%) 2 (3.4%) 3 (5.2%)

Tuberculosis 3 (5.2%) 4 (6.9%)

COPD (%) 7 (12.1%) 7 (12.1%)

Khan comorbidity index

Low risk 50 (86%) 43 (74%)

Medium risk 3 (5%) 10 (17%)

High risk 5 (9%) 5 (9%)
COPD, chronic obstructive pulmonary disease.
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Marshall et al, AJKD , 58:782-793; 2011
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ADJUSTED 

MORTALITY

Marshall et al, AJKD , 58:782-793; 2011

Figure 3
Hazard ratios for mortality from the main-effects 

marginal structural model using inverse 

probability of treatment and censoring weights, 

fully adjusted for the main-effects confounders 

listed in Table 2 (the marker represents point 

estimates, the whiskers, 95% confidence 

intervals). Abbreviations: BMI, body mass index; 

eGFR, estimated glomerular filtration rate; HD, 

hemodialysis; NZ, New Zealand.
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ADJUSTED MORTALITY

Marshall et al, AJKD , 58:782-793; 2011
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KINETICS OF PROTEIN BOUND SOLUTES: ONLY 

EXTENDED OR INTENSIFIED DIALYSIS HELPS

Eloot et al, submitted
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Reference 3*8_150 3*8_200 6*2_300 6*8_200 3*4_350

Urea 645 ± 180 682 ± 172 760 ± 200 733 ± 175* 1137 ± 307* 668 ± 173

GSA
0.175 ±

0.071

0.186 ±

0.065

0.206 ±

0.072*

0.202 ±

0.072*

0.298 ±

0.104*

0.176 ±

0.063

CREA18 ± 5 21 ± 6* 24 ± 7* 21 ± 6* 36 ± 10* 20 ± 6*

MG
0.079 ±

0.042

0.091 ±

0.049*

0.111 ±

0.061*

0.089 ±

0.049*

0.179 ±

0.097*

0.093±

0.049*

EFFECT OF FREQUENCY AND LENGTH ON 

GUANIDINO REMOVAL

Eloot S et al, NDT, 24: 2225-2232; 2009

* P<0.05, compared to reference dialysis
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