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Once uppon a time ...

there was Hemodialysis
A saval life of thousends opoor people




Once uppon a time ...

there was Hemodialysis
A saval life of thousends of people
A patients on HD hathferior survival andQoL compared tother patients
A 7x higher mortality compared to general population
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A many factors responsible for high mortality| - ,5///

age, genderCaucasian rac@hysical inactivity,
dyslipidemia, LVH, OSAS, depresdtMl,anemia,

PTH (either high or low), hyperphosphatemmalnutrition, chronic
Inflammation, increased oxidative stress, endothel dysfunctiogh blood
pressure diabetes,congestive heart failurerolume overload, cardiovascular
disease, quality of care (late referal), vascular ac@sss,

al Mortality (%




High mortality on HD are we giving enough HD?

Maybe we are not dialysing well enough.
Have @tientswith more intensive HD greater survival

Let's intensify HD!
Let's aim fohigher dialysis dosk




High mortality on HD are we giving enough HD?

Maybe we are not dialysing well enough.

Patientsmore intensive HD have greater survival.

Let's intensify HD!

Let's aim formore dialysis !
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Aiming for more intensive hemodialysis (Kt/V)

Relative risk of death in Kt/V groups
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Kt/V for quantifying dialysis dose

Kt/V was an important predictor
of mortality

NKFKDOQI & other guidelines
advocated high Kt/V

One of the earliest reports
Held et alKidney Int 1996 50550t 556



Aiming for more intensive hemodialysis (Kt/V)
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URR <60 60-65 65-70 70-75 >75
eKt/V <0.9 1.0 1.12 1.3 >1.5
sp Kt/'V <1.1 1.2 1.32 1.5 >1.7

Dose Category

*p<0.05 compared to next lower URR group.

Dialysis dose and mortality
in 3 BMI strata

Kt/V for quantifying dialysis dose

Kt/VV was an important predictor
of mortality

NKFKDOQI & other guidelines
advocated high Kt/V

Friedrich K. Port et al. JASN 2002:13:10666



Aiming for more intensive hemodialysis (Kt/V)
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we learned how to improve Kt/V ...

Models aljusted for:

age, gender, race, dialysis duration,
insurance type, vascular access
type, comorbidities, smoking
status, dialysis parameters, bmi,
albumin, creatinine, iron status, Ca,
P, hgb, wbc

any difference In survival %

PLertdumrongluk E. Streja et ahm J Nephrol. 2014 ; 39(5): 3831



Aiming for more intensive hemodialysis (Kt/V)

HEMO study: highd{t/\VV does notimprove survival

= Standard dose
== High dose
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Mo. AT Risk
Standard dose 854
High dose 857

Mo. of Follow-up

759 630 524 451 382 315 253 197 149
753 637 538 470 399 327 266 219 166

Standard dose spKt/V: 1.32
eKt/V: 1.16

High dose SpKt/V: 1.71

eKt/V: 1.53

Patients with residual kidney
function were excluded.

Eknoyan et al, N Engl J Med, Vol. 347, N



Once uppon a time ...

there was Hemodialysis
A saval life of thousends of people
A patients on HD hathferior survival andQoL compared tother patients
A 7x higher mortality compared to general population
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Peritoneal Dialysis
A survival advantage compared to hemodialysis |
A more individualized treatments
A factors associated with better outcome

A ..

A higher dialysis dose does not improve survival




Survival on peritoneal dialysishe CANUSA study

Table 2. Cox model of relative risk of death with time-
dependent Ccr divided into peritoneal clearance and
GFR and entered as time-dependent covariates®

Relative 95%
Variable {f{‘-n,]“’ Confidence

isk Lim:

1mit
Age 1.02 1.005-1.044
CVD 242 1.499-3.904
Diabetes mellitus 1.25 0.769-2.036
Serum albumin 0.96 0.912-1.000
LA transport 1.66 (0.379-7.218
HA transport 2.33 0.554-9.801
H transport 2.01 0.430-9.357
SGA 0.74 0.647-0.842

Cerp (5 L/wk per 1.73 m?* greater) ~898=1
GFR (5 L/wk per 1.73 m> greater)(_ 0.88 ().829—[].*)43/

S E——

* CVD, cardiovascular disease; LA, low average; HA, high

Table 3. Cox model of relative risk for death with urine
volume forced in as a time-dependent covariate

Variable

Relative 95%

L Confidence
Risk Limits
Imits

average; H, high; SGA, subjective global assessment.

Age (1 yr older)

CVD

Diabetes mellitus

Serum albumin (1 g/L increase)
LA transport

HA transport

H transport

SGA (1 unit greater)

Cerp (5 L/wk per 1.73 m” greater)

D GFR (5 L/wk per 1.73 m? greater)

Urine volume (250 ml daily greate

1.02  1.002-1.041
2.37 1.465-3.821
1.31  0.807-2.134
0.96 0.914-1.003
1.84 0.418-8.075
2771 0.631-11.623
246  0.523-11.590
0.78  0.672-0.876
0.93  0.795-1.079

0.64 0.508-0.800

B ——ee

0.5 ml/min higher GERH9% lower risk of death9 | O K HpnYt
Bargman et al, J Am Soc Nephrol 12: 24582, 2001
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Table 3. Predictors of outcomes for the study population as a whole, by multivariate Cox regression analysis®

Creatinine Clearance
as Adequacy Measure

Urea Clearance as
Adequacy Measure

Factor Reference Group (RR = 1.00)

RR P Value RR P Value
Age Per 10-yr increase 1.16 0.0074 1.16 0.0073
Gender Male 1.09 0.4648 1.10 0.4951
Diabetes mellitus No diabetes mellitus 1.76 <0.0001 1.77 <0.0001
Albumin® Per 0.1 g/dl increase 0.91 <<(0.0001 0.91 <<0.0001
nPNA Per 0.1 g/kg per d increase 0.95 0.0942
Peritoneal CrCl1° Per 10 L/wk per 1.73 m” increase
Renal CrCI" Per 10 L/wk per 1.73 m” increase
Peritoneal Kt/V® Per (.10 increase 1.00 0.7809
Renal Kt/V" Per 0.10 increase 0.94 0.0052

*RR, relative rnsk.
® Time-dependent factor or covariate.
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Table 5. Summary of pertinent literature®

Clearance Effect on OQutcomes

Year Reference Study Size Study Type
Total Peritoneal Renal

1990 Teehan er al. (19) 51 Observational Yes™® NE NE
1991 Blake er al. (18) 76 Observational No® NE NE
1992 Brandes (49) 18 Observational Yes” NE NE
1992 De Alvaro et al. (20) 102 Observational Yes® NE NE
1992 Lameire et al. (21) 16 Observational Yes! NE NE
1995 Genestier ef al. (22) 201 Observational Yes™* NE NE
1995 Maiorca et al. (23) 68 Observational Yes, P NE Yesh <4
no®
1996 Fung (50) 31 Observational Yes! NE Yes"
1998 Davies (51) Observational NE Yesh®
1999 Diaz-Buxo ef al. (2) Observational No© Yes©
1999 Merkus (52) Observational No*® Yes®
1999 Jager et al. (11) Observational No® Yes®
1999 Szeto et al. (8) Observational NE NE
2000 Szeto et al. (T) Observational No© Yes©
2000 Mak et al. (9) Interventional NE NE
2000 Rocco et al. (12) Observational No© Yes©
2001 Szeto et al. (13) Observational Yes® NE
2001 Bargman et al. (28) Observational No© Yes©

* NE, not examined in the study as published.
" Univariate analysis.

* Multivariate analysis.

4 Dichotomous analysis.




Residual renal functiomn hemodialysis

Some patients on HD do make urine !

Earlier(in the XXcentury) hemodialysis patients were
deemed anuric, or having negligible amount of urine
[b tidies did not assessinclude RRF aspaedictor.




Residual renal functiomn hemodialysis

Some patients on HD do make urine !
anuric

Earlier(in the XXcentury) hemodialysis patients were oliguric
deemed anuric, or having negligible amount of urine
['H tedies did not assegsinclude RRF aspedictor.




