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How much dialysis do patients need ?

Andrew Davenport
UCL Department of Renal Medicine
Royal Free Hospital
University College London




Dialysis prescription

solute clearance

electrolyte volume
balance sodium
acid-base balance




No benefit from greater dialyser
Kt/Vurea clearance

HEMO study
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How did we get here ?




Where did Kt/Vurea come from ?
i

4:29 712

4:31 104.9
3:19 70.1
3:14 109.1

151 patients aged 18-70 yrs (mean age 49 yr)
Residual renal function < 3 ml/min

No diabetes, cancer, liver or pulmonary disease

Low flux cellulosic dialyzers

Lowrie et al NEnglTMed 1981



Where did Kt/V come from ?
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No difference
in mortality
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higher time averaged urea
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original Kt/Vurea target > 1.0

UCL




How toxic is urea ?

Johnson et al MayoClinProc 1972
e Serum urea
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How toxic is urea ?

Is it urea?

o

Mitochondrion

~ Citrulline
Omithine

Omithine Citrulline

)ﬁspartate

Arginine Arginino-

‘>\—/suocmate

Fumarate =

Urea
cycle




Treatment time and clearance
&
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Treatment time and clearance
&

Eloot S, KI 73:765, 2008
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Is it urea?
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Post HEMO study analysis
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Cumulative mean predialysis serum 5,M (mg/L)

Cheung et al. J Am Soc Nephrol, 2006.




No benefit from high flux dialysis
B

MPO study

High-flux membrane
Low-flux membrane

72 84

Locatelli et al TJASN 2009




Holland 597
e loiacMD: | Canada 102
online HDF Norwqy 15
‘ Age 64+14 years
50% B blockers
50% ACEIs/ARBS

o
o

Vintage
HD 2.1(1.0-4.0) yr
HDF 1.8 (1.0-3.7) yr

o
o

survival (%)

52% UO > 100 ml/day
22-26% DM
’ Follow up 0.4-6.6 years
time (years) Median 2.9 yr
atients at risk 6.1 % 2 x week Rx

© 35 337 307 269 230 201 169 140 102 83 65 52
F 358 346 324 287 237 203 160 131 103 77 57 91% HDF sessions

delivered
t tal JASN 2012 - i
Grooteman et al JAS Median (incl UF)

Funding Fresenius, Gambro, DKF 19.8 |/session




ESHOL study

Maduell et al TJASN 2013
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18 24
Follow-up (months)

HD 450 3838 327 275 235
OL-MDF 456 K7 16 284 P&,

Age yr HDF 64.5 +14.4 vs HD 66.3 +14.3
DM % 22.8 27.1

CVC % 7.5 13.1*
Charlson 6.0 (5-8) 7.0 (5-8)

Funding Fresenius, Gambro

906 Catalonia

Vintage 28 (12-59) mo
? Residual renal functio
57.8% BP meds

Lost to follow up
19.90/0 Tx

11.7% change Rx/unit
4.6% consent/other
2.1% access

Univariate Cox survival analysis
HDF 0.7 (0.53-0.92) **

Age lyr 105 (1.03-1.06)***

DM 143 (1.07-191)*
Charlson 137 (1.28-147)*** | &
CVC access 145 (1.2-1.46)*** |




Alternatives to OL-HDF

Higher permeability dialyzers

Free light chains

F MCOAA HD
MCO BB HD

Ea MCOCC HD
O high-flux HD
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overall clearance [mlL/min|

Albumin loss g/session

2.9 (1.5-3.9)
48 (2.2-6.7)
7.3 (1.9-9.7)
0.2 (0.2-0.2)

HDF
21211 L/session
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Do we need greater separation ?

UCL




Outcomes of extended hours haemodialysis #

>55 h
3-5 x week

Intensive HD

Conventional HD
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Stratified Log Rank Test P = 0.002

1.5 2.0 2.5

Follow-up Time (Years)

Nesrallah et al JASN 2012



4:29 71.2
4:31 104.9
3:19 70.1
3:14 109.1

151 patients aged 18-70 yrs (mean age 49 yr)
Residual renal function < 3 ml/min
No diabetes, cancer, liver or pulmonary disease

Low flux cellulosic dialyzers

Lowrie et al NEnglTMed 1981



*1 Jonger session time

z longer session time
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daily x3
B3 daily x6
E3 nocturnal x3
0 nocturnal x6

lean body mass kg
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More frequent and longer dialysis

depression conventional more frequent

Beck depression score mean decrease —e— daily

*—  nocturnal

higher mental function

. . daily
Trial making B test

neg log relative risk hocturnal

-1.0 -0.5 0.0 0.5

Standard deviation units

Rocco et al Kin Int 2011
Chertow et al NEnglJmed 2010




No benefit from greater Kt/Vurea

Is it the equation ?

K dialyzer urea clearance
T session time
V volume of urea distribution '

1.40

1.80

1.20
1.00
0.80

0.60 " :
040 050 060 070 0.80

URR




No benefit from greater Kt/Vurea

Is it the equation ?

10080-(1—e €R1/V)
t

stdKt/V =

] —e ¢KtV 10080 1
spKt/V | N1




But size matters

J 4 J oy
ﬂﬂppiﬂ;*;”@dlﬂf}}
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Dose based on "V“

30 40 50
TBW Watson L




Energy expenditure
Resting EE, Active EE, Total EE

Cell metabolism generates waste products




Basal metabolic rate
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basal metabolic rate kcal/day

Body Surface Area m

basal metabolic rate kcal/day
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Energy expenditure
Resting EE, Active EE, Total EE

2

Lean Body mass Kg

Appendicular Lean mass Kg
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Same Kt/V
Equivalent dialysis dose

2 ) Black
Age Quartiles Ethnic Group

High Employed Unemployed
Comorbidity Employment Status




Adult patient specific dosing based on TEE

Some adult patients need greater clearance

younger

women

smaller

less co-morbidity
employed




Adult patient specific dosing based on BSA
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Kt/BSA quartiles
adjusted for age, sex,
ethnicity, comorbidity,
dialysis vintage, BMI

and physical activity level




Adult patient specific dosing based on TEE
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Adult patient specific dosing based on TEE

1.00-
Kt/ TEE tertiles
adjusted survival
according to achievement
" Achieved Both of recommended spKt/V
sl adequacy targets based on
k gender, body size and
physical activity and by
conventional criteria
(spKt/V >1.2)
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Dialysis prescription

solute clearance

Sodium & volume
electrolyte control
balance




Patient specific prescription

One size does not fit all

tailored to residual renal function
and energy expenditure




adult haemodialysis adjust Kt for TEE (BSA)

Some adult patients need greater clearance

younger

women

smaller

less co-morbidity
physically active




treat patients as individuals
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