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Dialysis in ITU through a Nephrologists Lens
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Potential Similarities

* \We see our colleagues disasters
* \WWe pontificate about minutiae

* We are (overly?) critical of others escalation
decisions

* It's the Kit and the Nurses who keep people alive!!
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Opinion Based Medicine

| have not worked clinically in a Hospital without a Renal Unit since | was a HO
50% of my clinical work is Haemodialysis

Historical position...... why fix something that isn’t broken

New Build ..... New Opportunities
Start and Step Down

Delivery versus Theory (IHD)
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Much of my opinion / prejudice IS
driven by dialysis data outside of
the Intensive Care setting....

The path to excellence
\ —



Context

Declining in-hospital mortality in
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Mortality, LoS and Cost

19,982 pts admitted to academic medical centre in SF

9,205 pts with >1 creatinine results

Rise In creatinine
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Chertow et al. JASN 2005; 16:3365-3370

Multivariable OR
(hospital mortality)

Increase in
length of stay

35d (3.6d)




Mortality

Deaths per 1,000 patient-years at risk

Adjusted All-Cause Mortality in Incident Dialysis Patients
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Months after dialysis initiation

Survival:

Aged 40-44 8 years (40 years)

Aged 60-64 4.5 years (22 years)
USRDS




Can we predict?

Nephro! Daal Transplant (N01) 16 2272
Obituary Transplantation

Peter Lundin (1944-2001) the physician/patient role model

this handicap, Peter Lundin quixckly impressed the
basic science and chinical faculty with his exceptional
mtellect and stern determination to succced without
roquesting  special benefit or consideration, despite
thrice weekly 1014 h sexsions of hacmodinlysis. Peter
Lundin carned a suma cum laude endorsemcat for his
MD degree. As a nephrology fellow at Peter Bent
Brigham Hospital Boston, he runked at the top of
his group and proved to be a first rate investigator.
As a nephrologist, it is of interest that he was the
first to state that scrious heart discase after several
years of b ialysi was the 1

of hypertension and not of accelerated atherosclerosis.
He also recognized the salutary cffects of exercise
and initiated cxercise programmes in the renal unit
long before it bocume fashionable, Long before KV
bocame @ nephrological houschokd word, he recog:
nized the dangers of underdialysis and wrote gusdelines
on how to deliver an ever-increasing target of so-called
adequate dmlyyis. Tt certainly comes as no surprise o
fearn that he was a member of the committee which
established the DOQI guidelines.

Peter Lundin found time to proffer emotional
support 10 a great number of renal patients and he
wits instrumental in forming the National Association
of Patients on Hacmodialysis which later evolved into
the Amencan Association of Kidney Paticnts (AAKP),
He was clooted AAKP President and his very existence
symbolized the triumph of overcoming the impediment
of kudney failure.

Despite the loss of three evenings per week for his
dlysis, Peter Lundin was typscally the first to volun-
teer 10 cover a colleague who had to miss a schoduled
on-call obligation, e was not only a splendid physi-
It was with profound sorrow that his many fmends  can, but also a remirkable teacher. A measure of Peter
in Eurooe learned that, in March this vear. Aodrew  Lundin's unnact on his & xs thaar deds of
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Value for Money?
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Variation

DOPPS 3: Distribution of Facility Percent
of Patients with spKt/V < 1.2, by Country

Facility % of
Patients with
spKtiV<1.2
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Risk of All-Cause Mortality by
Facility % Patients with Kt/V < 1.2*

Relative Risk

1.8
16
14
1.2
10
08

0.6 +

1.73

RR=1.07 (p<0.001) per 10% | |
more patients with KtV < 1.2

1.18

< 25% 25-49% 50 - 74%
Facility % of Patients with Kt/V < 1.2

2y % Sated upon previdest crast-secticn of patients in sach faciiny having ESROs Yyr and adjurted for age, male, black, sme
on TSRO, DM and 4 summary comarbid conditions. Cox medel adjunied for abave facters, stratified by country and study phate.
and sccounted for Tes ity slustering effecty. DOPPS MBI n=21.459



The Evidence......

First Randomised Controlled Trial In Dialysis
Predialysis urea 38 vs 26 mmol. Dialysis 2.5-35hvs 4.5-5 h

y high kt/v and long
4 dialysis

B high kt/v and short
dialysis

low kt/v and long
dialysis

low kt/v and short
dialysis

NCDS 1980




HEMO

1846 Patients
18-80 years
Prevalent

eKt/V 1.16 versus 1.53 delivered

The New England lournal of Medicine

EFFECT OF DIALYSIS DOSE AND MEMBRANE FLUX
IN MAINTENANCE HEMODIALYSIS

GARABED EXNOYAN, M.D., GeraLD J. BEck, PH.D,, AlFmeD K. CHELNG, M.D., Joun T. DaucEnas, MD.,
Tom GREENE, PHD., JOMN W. Kusex, PH.D., MicHAEL ALLoN, M.D., JAMES Baley, M.D., JAMES A. DELMEZ, M.D.,
THOMAS A. Derner, MLD., JoHaNNA T. DWYER, D.SC., R.D., ANDREW S. LEVEY, MLD,, NATHAN W. LEIN, MD.,
EnGAr Maronn, M.D,, Danel B. Osnt, MD., MichagL V. Rocoo, M.D,, GERALD SCHuLMan, M.D.,

STEVE J. Scuwan, M.D., Brevoan P, TEeMan, M.D., anp Roserr Toro, MO,

FOR THE HEMOOWLYSIS (HEMO) STUDY GROUF*
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— Standard dose
== High dose

Patients Surviving (%)

50

40
0 6 12 18 24 30 36 42 48

Mo. of Follow-up

No. AT Risk

Standard dose 854 759 630 524 451 382 315 253
High dose 857 753 637 538 470 399 327 266

197
219

60

149
166
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The New Englind Journal of Medicine

EFFECT OF DIALYSIS DOSE AND MEMBRANE FLUX
IN MAINTENANCE HEMODIALYSIS

GARABED EXNOVAN, M.D., GERALD J. BECK, Pi.D,, ALFRED K. CHEUNG, M.D., JokN T. Daucknas, M.D.,
Tow GREENE, Pr.D., JOHN W. KUSEX, PHD., MICHAEL ALLOK, M.D., JAMES BAIEY, M.D., JAMES A. DEMEZ, M.D.,
THomAS A. DePneR, M.D., JoHansa T. DWYER, D.SC., R.D., ANDREW S. LEVEY, M.D., NATHAN W. LEWIN, MD.,
EDGAR MaroRD, MLD., DANEL B. ORI, M.D., MicHagL V. Rocoo, M.D., GERALD SCHULMAN, M.D.,

STEVE J. SOmab, M.O., BRENDaN P. TEuan, M.D., ano Rowest Toro, M.D.,

FOR THE HEMOOWLYS1S (HEMO) STUDY GROUF*




Fenwick Versus Ronco

“Multiple Studies have confirmed the many
physiological advantages of CRRT versus
conventional HD every other day”

\ The path o excellence
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We Cannot All Be Right?

Treatment of ARF on the ICU

Asin Australin - Europe North South
America America

Continuous M Intermittent " Other

Beliomo R et al. Curr Opin Crit Care 2002, 8: 505

The DSHW {o



Dose Is Consistent

Effects of different doses of UF on outcome of ARF

in critically ill patients.
Ronco et al, Lancet, 356, 26-30. 2000

Group 3 (45mL h/Kg)

Group 2 (35mL h/Kg)

Group 1 (20mL h/Kg)
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Myth Busting

e Hemodynamic stability

mmHg

100

ereal Progonan

60 120 180 240 mn

Davenport, Cntical Care Med, 21, 328-338, 1

Time jaan

903

High-volume versus standard-volume
haemofiltration for septic shock patients

with acute kidney injury (IVOIRE study):
a multicentre randomized controlled trial




Early Meta-Analysis

Meta-analysis of randomized controlled trials

of IHD vs. CRRT in critically ill patients with ARF

2 Risk rabo
Study Relative risk for death (95% C1)
Simpson - 1.17 (0.96,1.42)
Kiardgor! RCY - 1.08 {0 80,1 46)
Sandy -. 0.84 (0.61,1.15)
Jobtars - 1.00 (0.61,1.64)
Mehta - 0.73 (0.565.0.96)
Uahlingor = 1.06 (0.73,152)
Ovorall (5% CI) < 0.96 (0.85,1.08)
'. _-_l o . 1 . o L]
2 5 1 2 10

Risk ratio




Same Old........

4340 Patients were screered

3216 Were eaduded
1595 Failed to meet ane or more mchssion
crieron
1034 Metall indusion entena and at least
ane ecisson e
$37 Weee unakle or declined to provide
20nsert

1124 Underwent randomization

Intensity of Renal Support in
Critically Ill Patients with Acute
Kidney Injury
N e et The VA/NIH Acute Renal Failure Trial
T —— T RS Network. NEJM 2008

3 Pavents withdrew consent

2 Surregites withdrew canserd 3 Surregates withdrew consent
3 Weee withdrawn by physician 1 Was withdrawn by physican
2 Were bansferred to anceher  |-e—i

| 1 Was transferred 30 another
acute Lare hospitd

acute cace hospited
1 Underwent randomaasion in
error

A Undecaent randomizaton in
afror

3 Had other reisons 2 Had other reasons
563 Were indluded in parpeatocol 561 Were included in per-pratocol
analysis of 60.day metality analysis of §0:day mortaity
(2 were lost 1o follow-up for (3 ware foat to fllow-up for
martatty: amatrzed as alive) mortaity; amalyzed as 3live)
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Design?

. CRRT .

0.6+ Intensive therapy

« 36 ml/kg/hr v 20 mi/kg/hr
« 21 hrs per day each
« 7% SLEDD

.0 T T T T T T T T T T T 1
° I R R I 5 1 15 2 25 30 35 40 45 0 55 60
Days since Randomization

Lessintensive therapy

Cumulative Probability of Death from Any Cause

B
No, of Intensive  Less-Intensive P Value for
Baseline Characteristic Patients Therapy Therapy Odds Ratio for Death at 60 Days (95% CI) Interaction
Overall 124 516 515 om 1.09 (0.86-1.40)

SOFA cardiovascular score : 015
° 5 4 V 3 O k 0-2 509 a9 s : 133 (093-19))
. . per Wee 14 615 617 629 R T 0.93 (0.66-1.29)
Oliguria : 045
No 7 4Ll 366 - 131(0.77-221)
. Yes 877 57.2 55.7  om 1.04 (0.79-1.37)
« 1.1v 2.0day interval ™ :
" . Female 330 0.7 28 ——et 0.90 {0.57-1.41)
Male 793 548 503 B L 119 {0.89-1.60)
Sepsis : 036
No a6 478 493 - 0.94 (0.63-1.41)
Yes 708 570 526 [ 119 (0.88-162)
05 10 1s 20 25
Intensive Less-Intensive
Therapy Therapy
Better Better




CONVINT

252 Patients (159 Male; Average Age 61)
Single Centre
Daily HD for 4 hrs versus CRRT 35mls/kg/hr

No CKD

The effect of continuous versus intermittent renal
replacement therapy on the outcome of critically
ill patients with acute renal failure (CONVINT): a
prospective randomized controlled trial

Joerg C Schefold"”, Stephan von Haehling?, Rene Pschowski'?, Thorsten Onno Bender', Cathrin Berkmann',
Sophie Briegel', Dietrich Hasper' and Achim Jorres'
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CONVINT

e ING groap
CVs guep

il . 20% switched IHD to CRRT
- 45% switched CRRT to IHD

Martd-Hameael lagrask p-vadue 0 307
HR 103 15%Cl £ 581 8%
%= Cw Seewe 0012

‘ , Terminated Early.......

Sutvivel gmabassity (N
F' 3

study gavs ‘Slswng randamisasor
Figure 3 Kaplan Mekr survival for the sub I, of with high o meed (overall sample; hgh

vasopressor use defined as 0.3 ug/kgémin at any point in time during the study interval] in the 1D (Hull line, 1 ~ 47) versus CVVH
(dotted lne, 1~ 80) groups are llustrated, Marnd Haenod log ek 7 wioe, Taaand o 0170, eckudng U5% O wed 7 s gven
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ATN/RENAL

Survival (%)

60 —
50
0= L
307 “No benefitfrom
higher dose
20
1 | o Renal trial (d90)
10 Dose-dependent zone o ATN ftrial (d60)
0 1 I I I 1 ]
0 10 20 30 40 50 60

Delivered Effluent Flow Rate (ml/kg/hr)
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Indicative Doses

Dialysis schedule Frequency per week | stdKt/V
Conventional HD 3 2.0
SDHD 6 3.0
SDHD — Next Stage 6 2.0
NHD 3 3.0
NHD 6 6
CAPD continuous 2.0

The path to ex(_e“ence




Evidential Issues

e« Case Mix
L ow Numbers
e Cross-over

 Even In trial conditions it is difficult to deliver
dose

* Inreality..........

The path to excellence



Cost

Nursing cost

Dialysate and RF cost

Anticoagulant cost

Extracorporeal circuit
cost

Total cost

-4000

CRRT = IRRT

| T
—{
—®
HH

-

-3000 -2000 -1000 0

IRRT = CRRT

1000



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2887158/figure/F5/

Why SLEDD?

* Nursing Logistics
* |Inconsiderate Patients

 Fenwick knows best......

The path to excellence



Observational Change

Middiemore Hospital, Manukau, New Zealand

EALSLLIC LR = =

Mortality rate comparison after switching from
continuous to prolonged intermittent renal
replacement for acute kidney injury in three intensive
care units from different countries @

Mark R. Marshall, Julie M. Creamer, Michelle Foster, Tian M. Ma, Susan L.

Mann ...
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No Change

si \\r‘ *;'i*‘**v%

g 1965 1966 1997 1908 1000 2000 2001 2002 2003 2004 2005

60 1
80
R M
30 1
a
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 200%

ICU Patients On Renal Replacement Therapy

—@— Parma University Hospital —@—— Gold Coast Hospital
Middiemore Hospital
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Modality i1s not a Clinical Decision

* The Evidence?
» Personal Prejudice

* Logistics

The path to excellence
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If you accept they are equal

 Less Intrusive

« Easier to plan

» Easier to deliver — dose and practically
 Less anticoagulant

* Cheaper

 What's not to like.......

The path to excellence



Fenwick Versus Ronco

“Indeed as IHD becomes more like CRRT
through SLEDD, the protagonists of CRRT
will be delighted”

The path to ex(_e“ence



We Cannot even
agree If this iIs CRRT
or IHD

(Its IHD unless there
are only 8 hrs. in a
day)



* Thankyou

» Questions?




