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The flow of an academic career:
The early phase

1. Your first presentation

32. Your first paper

33. Your first grant

4. Your first fellowship

35. Your post-graduate degree
36. Your first invitation to speak
7. Your first book chapter

- Then........... 20 years later

The late phase....

¥ 1. Writing references for young academics

3 2. Writing letters to help colleagues get
promoted to associate professors

¥ 3. Writing letters to help colleagues become full
professors

¥ 4. Giving historical perspectives at meeting
¥ 5. Writing obituaries for lost professional friends
3 6. Your friends write your obituary

It doesn’t look good for me!!
I have only one more step left before | get to No 6




When | was a lad.....

#FCRRT was new

#0nly a few acolytes/desperados did it

#Doing large non-Pharma funded
randomized multicenter trials in CCN
seemed unthinkable

3 1In North America, IHD was king

3 Critical Care Nephrology was not in the
medical dictionary

My first CCN paper....

Bellomo R, Ernest D, Parkin G, Boyce N.
Clearance of vancomycin during continuous
haemodiafiltration. Crit Care Med 1990; 18:
181-183

My first International
Presentations - ASAIO Meeting
in Chicago - 1991

In-vivo catecholamine extraction during
continuous haemodiafiltration (CHD) in
inotrope-dependent patients.

Tumour necrosis factor clearances during
veno-venous haemodiafiltration in the

critically ill. /

In Chicago...l met this guy

then....in 1992...1 moved to this city for 2 years...




...and met this guy..

SF-

John Kellum

But before
getting to Pittsburgh
| stopped here...

Because
| wanted to
meet this

guy...

Claudio Ronc|

........ That was a mistake




.in 1998.....Claudio Critical
Care
Nephrology

almost caused my
premature death

by making me help him
put this together.....

Never again | said!!

Rinaldo Bellomo

Khuwer Acadensic Publishers

....but then John and Claudio met and ganged up...and they are the
source of constant work and madness

Searchabls Ful
Activate at expertconsult.com et Gring

...and forced me

to do what

I said | would never
do again

Critical Care Nephlulugv

RONCO
BELLOMO
KELLUM




Other things Ravi, John and Claudio
instigated..

#The development of the Acute Dialysis
Quality Initiative
¥ The Yearly San Diego CRRT meeting

¥ The Meeting on CCN in Vicenza every
three years

3 An educational and training agenda
3 A publication agenda

PubMed papers: ALI+ICU vs. AKI/ARF+ICU
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Like ALI/ARDS...it was clear that AKI/ARF needed
a consensus definition

Research
Acute renal failure - definition, outcome measures, animal
models, fluid therapy and information technology needs: the
Second International Consensus Conference of the Acute Dialysis
Quality Initiative (ADQI) Group
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RIFLE Criteria for Acute Renal Dysfunction

GFR Criteria* Urine Output Criteria
Abrupt (1-7 days) U0 < .5mlfkg/h H|gh
isk \  Increase creat 50% or x3hr Sensitivity
Ris | GFR decrease > 25%
'Cf)‘cg'ai: greﬁt x2 UO < 5ml/kgh
f \ Or ecrease X 12 hr
Injury \ >50%
Increase creat x3 UO < .3ml/kg/h .
Failure | OrGFRdecrease | x24hr High
\ >75% Anuria x 12 hrs Specificity
s —
L Persistent ARF** = complete loss
0SS .
of renal function > 2 weeks
ESRD End Stage Renal Disease /

Then we needed a robust assessment...

An assessment of the RIFLE criteria for acute renal failure

in hospitalized patients*

Shgeteko Uching, MO, Rinaldo Belomo, MD; Donrsa Goldsrmith, RN Samantha Bates, BN Claudio Ronco, MD

Obgective: The Aete Biakysis Duskty ktistive (D01} Group
published a comensus. definition {the RIFLE criteria) for acate
venal fudare. We sought b nssess e bdity of the RIFLE criteria

Setng: University-affliated b
Patients: AR patients adwitied ko the study begital betwean
Jauiary 2000 and December 2002, Patieats were exchaded fl tey
were younger thaa 15 yrs old, were on chronic dialysis, or had
Kidwey transplant or i thei lemgth of hospial sty veas <24 hrs.
interventions: Hon

e,
Meagorements and Man m: We lnchried 20,126 patiants.

e 1% ol plnt e b e Pk gy b s s

mqm Mmmhmlhwmmmhnpidnmﬂi'
trom Hormal Yo Faiure (Honmal, 4% Fink, 15,15 Injury, 20.7%; aned
Failere, 41.1%. Muibiy
ol FFLE creria were sigificantly geechctive facors tor ospilal
maortality, with s almost lmear iscreass in odds rtios from Risk b0
Fallore jodds raies. Risk 2.5, Injury 5.4, Failure $0.1).
Conchkeions: The RIFLE criteria for acete renal bikwre dassi-
lid(hubiﬂ‘»olurslu&fpiheﬂhalmwm s ol
paimment in renal function and were usetul in predic
Ll M meortalty. (Crif Care mm: 3‘.I9I3—|9|TJ

Mesm age v B4 yr3, 147
dimission. sl hosgatal wortably was B, Accorde) 1o the RFLE

Kir Woson:
creatinne; epdemmology; critical ﬂm mt.lm

Table 1. Demographics of patients

All Patients One Admission Readmission p Value
No. of patients —————> 201% 14,227 5,800
Age, yrs 637+ 188 62,6+ 102 6.5+ 17.3 <0001
Male gender, % 5.0 540 572 <0001
Emergency admission, % 584 583 58.7 58
[CU admission, % 147 154 128 <0001
Mechanical ventilation, % a1 99 72 <0001
Baseline creatinine, mg/dL 099 +0.34 097+ 014 +1.06 + 058 =.0001




Hospital Mortality (%)
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Need to validate outside Australia......

Research
RIFLE criteria for acute kidney injury are associated with hospital

mortality in critically ill patients: a cohort analysis
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Tabled

Outcomes for all patients and for patients classified according to the mazimum Risk, Injury, Failure, Loss, and End-stage Kidney
(RIFLE) class

Noacute Kidneyinjury  Risk i =670) Injury (n=1438)  Failure (n=1511)  Allinjury n =5,389)
(n=1768)

Reral rephicement 1 (0.1%) 040%) 4(03%) 214 (14.2%) 208 {4.1%)
theragy”
Hespital LOS after 5 (3-10) 5310 7id-14) 115-23 7 @-14)
reaching masimum
RIFLE clss (days)*
10U LOS (days)* aiz-4) 22-6 5(3-10) 9 M4-21) 4@-9
Hespital LOS (chys) 6 4-10) 8iE-14) 10i6-19) 1848-31) 9619

) Hospital metality’ 97 (5.5%) 59 (8.8%) 163 (11.4%) 308 (26.3%) T (13.3%)

T it & the [ and categerical variables presented as the percenage, LOS, langih of stay;

icl, unit. *P=0001 subgroups no y injury, RIFLE class risk, RIFLE class injury and RIFLE chiss
failure:

injury in

tically ill patients

Sean M. Bagshaw'

arol George®, Irina Dinu? and Rinaldo Bellomo™

kwisiom of Critieal Care Medbeine, University of Alberes Baspitad, University of Alberts, Edmonton, ARerts, Canads, S Department
ol bntensive Car, Austin Hespatal. * Australss New 2o “5) Addult Patient Database (APD)

Melbourne, Victonis, Austrahia, “Depastment of Pubi th Sciemces, School of Public Health, Universty of Alherta Fdmontoa,
Albera, Canada and *Diepartmeent of Medicise, Melbourne University, Melbourne, Victoria, Australis
..data on day one...in 57 ANZ ICUs

Table 2. Incidence of AKI stratified by RIFLE criteria

RIFLE Category SCr Criteria Only UO Criteria Only Both®

None (%) 83,620 (69.6) 106,500 (88.7) 76,7 63 8)

Risk [%) 17,184 (14.3) 5869 (4.9) 19547 (16.2)

Injury [%] 132530 5724 (48) 16,344 (13.6)

Failure (%) 6,066 (61) 200017 7.504 (5.3}

Any RIFLE category (%) 36,503 (30.4) 13803 (11.4) ) 43,396(36.1) <——

Abbreviations: RIFLE = acranym Risk, Injury, Fadure, Loss, End-stage kidnay disanse: SCr = serum creatining

§ Classification into RIFLE categary based on fuifiling woest critera for efiher Serum creatning of Wing cuiput




..just as expected....

Figure 2
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Now we can understand the epidemiology over time....

Research

Changes in the incidence and outcome for early acute kidney
injury in a cohort of Australian intensive care units
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More of it...but better survival by about 1% per year

Figuirs §

Suuraraary of canes of acate kidy ifiry s e bors the Austraia Nrw Zeskand bnlernive Care Society Adut Patient Diatabane, 1956-7009.
T p— -

Figute 3
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Conclusion

#Defining and classifying ARF is important

#We used logical principles and have
developed a consensus definition and
classification system

F¥We have now validated it in close to
300,000 patients

Another item on the agenda:
epidemiology of RRT practice

The B.E.S.T. Kidney study

« Beginning and Ending Supportive Therapy
for the Kidney

« Epidemiological study in response to issues
raised by first Acute Dialysis Quality
Initiative meeting (New York Aug. 2000)

« Major question: what is current worldwide
practice with regard to ARF in ICU?




Materials and Methods

« Conducted in 54 volunteering centers in 23
countries, from September 2000 to December 2001.

« Average observation period: 182 + 72 days
* These centers were divided into 5 center-clusters (9

centers in Asia, 6 in Australia, 26 in Europe, 8 in
North America and 5 in South America).

JAMA 2005

I CARING FOR THE
CRITHCALLY ILL PATIENT

Acute Renal Failure in Critically Il Patients
A Multinational, Multicenter Study

1: Demographics of ARF

« ICU admissions: 29,269
o ARF but no RRT: 498

o ARF with RRT: 1,260

o Total: 1,758

« Incidence of RRT: 4.2%




Demographics

* Number of patients: 1758

» Gender (M/F): 63.7 / 36.3%
*Age: 67 years (53-75)

* SAPS-Il score: 48 (38-61)

«Chronic renal dysfunction: 29.5%

Contributing Factors

Medical/Surgical: 58.8 vs. 41.2%
Sepsis: 47.4% know about
Major surgery: 34.4%

Low cardiac output: 26.9%
Hypovolemia: 25.5%

How does this happen?|

Hepatorenal syndrome: 5.7%

No oMb

Overall Outcomes

« ICU stay: 9 days (4-21)

« Hospital stay: 22 days (11-44)

« ICU mortality: 51.7%

« Hospital mortality: 60.2%

« Hospital discharge with RRT: 5.4%




100% |}

80%

60%

40%

20%

Hospital survival by World
Regional Clusters

— Cluster 1
— Cluster 2
— Cluster 3
— Cluster 4
— Cluster 5

10 20 30 40 50
days

Multivariate logistic regression analysis

for hospital mortality

Odds Ratio (95% CI)

Cluster 1 ( 6 centers)
Cluster 2 (25 centers)
Cluster 3 ( 8 centers)
Cluster 4 ( 5 centers)
Cluster 5 ( 9 centers)

1.000 (referent)

1.247 (0.908 - 1.715)
0.888 (0.608 - 1.299)
3.489 (2.157 - 5.646)
1.939 (1.268 - 2.963)

Summary

« Multinational, multicenter, prospective, epidemiological
study of ARF, the largest conducted so far.

« Differences in local health care processes and
interventions affected survival.

« Useful for the statistical powering and design of future
international interventional trials.




What about diuretics...

.are they toxic or do they help?

Diuretics and mortality in acute renal failure®

Shigehiko Uchino, MD; Gordon 5. Doig, PhD; Rinaldo Ballomo, MD; Hiroshi Morimeatsy, MD;

Stanistao Morgera, MD; Migt Schetz, MD; lan Tan, MD; Cathering Bouman, MD; Ettiene Macedo, My
Noel Gibney, MD; Ashita Tolwani, MD; Claudio Ronco, MD; John A, Kellum, MD; for the Beginning and
Ending Supportive Therapy for the Kidney (B.ES.T. Kidney) Investigators

Dbjective: According 1o recent research, diuretics may in-

of diwetics in such patients has been discouraged. Our objective
was 1o determine the impact of dirstics o the morlabty rate of
criticalty 31 patiests with scule renal Failure,

Design: Prospective, multiphe-center, multinational epidemio-
logic sy,

Setting: Inbensive care wits from 54 centers and 23 countries.

Patiants: Patients were 1741 consacutive patients who sither
were reated with renal replacement theragy or fulfilled pro-
defined criteria for acute remal faikure,

Interventions: These dstinet aultivariste models were devel-
oped 10 assess mrmmb betiween durede use and subse-

Wﬂﬂﬂleﬂm wmimw o B important predicton:
of outcome: B) & new propencity scom adjusted multivariate
model, and ¢} o mdtivaiole model developed wsing
methods, eompesrsating fur collineaity.

stoerdard  dusretics; epidemiclogy; renal repl,

arvd Main Reselts:

0% of pa-
tierts. were breabed with diuretics ot study inchision, Mean age
was 68 and mean Simplified Acurte Physiclogy Score Il was 47.

mmm condiions asseciated with the development of cute
ronal failure. Furosemide was e most commen diuretic used
ET%). mmnmwmmmmwum only. In all
thres models. duretic use was nob associated with a significantly
imcreased risk of mortakty.

Conchssioms: Diuretics am commanly prescribed in criically
patients with acute renal bailure, and their wse s not associsted
with igher mortality, There is full equipotse for a Fandomized
controBed trial of divretics in critically #l palients with renal
dystunction. (Crit Care Med 2004; 32:9668-1677)

Ky Weass: acute kidney failore: critical ilnass; furossmide:

¥ 3 acement therapy: logistic re-
ression modeing: multicallinearity. progenity seores

Hospital survival for patients
with or without frusemide

100%-|
2 No diuretics
80% o Daily frusemide / urine output <1.0
o Daily frusemide / urine output >1.0
60%
40%
Do they delay ﬁ
0,
20% RRT if UO goes
up ?
0%
0 20 40 60 80 100
days

Comprehensive statistical analyses
with BEST kidney
Method 1:

Confirmatory propensity adjusted mortality model
Diuretic use 1.210 (0.96-1.5) p=0.100

Method 2:
New propensity adjusted mortality model
Diureticuse 1.217 (0.91-1.6) p=0.181
Method 3:
Multicollinearity adjusted model
Diuretic use 1.222 (0.92-1.6) p=0.153




Summary

«In a prospective, large, multinational cohort,
despite rigorous statistical analysis, diuretics
were NOT associated with an increased risk of

death.

« The use of diuretics cannot be “discouraged”

in such patients.

<A clinical trial is both desirable and logistically

possible.

Evaluation of ARF scores

« No reliable scoring system to stratify patient
selection and confirm balanced randomization.

« Accuracy of general severity scoring systems
(APACHE-II, SAPS-Il, MPM) have been

questioned.

« Development and validation of ARF-specific
scores were conducted in a small number of

centers.

Can they predict outcome and stratify for trials....

External validation of severity scoring systems for acute renal
failure using a multinational database

Shigehiko Uching, MD; Rinaldo Bellomo, MD; Hiroshi Morimatsu, MD; Stanislao Morgera, MD:

Miet Schetz, MD, PhD; lan Tan, MD; Catherine Bouman, MD; Etiene Macedo, MD; Noel Gibney, MD;
Ashita Tolwanl, MD; Gordon S, Dolg, PhD; Heleen Oudemans van Straaten, MO; Claudio Ronco, MD;
Johin A Kellum, MO for the Beginning and Ending Supportive Therapy for the Kidney (B.E.S.T. Kidney)

Invesstigators

Otjoctve: Seveeal different severity scorng eyt specific
10 acute renl faibure harve been propssed. However, most vali-
daion stiubes of Burse scofng syslems wers conductid in &

and Hommee-Lomashow gooderia-of M-Amts. For the receivet
operatiog charucleritic curves, blood Lsctate levels were alse
wsed as 3 reference, A1 sores hod an ara ussder the peceiver

single centes e
used for Mheir development. Therslore, i ks not known whether
such wrverity scoring sysbem may be midely applied

Desig Prospective clinical nvesbgabon.

Seltiogy bilensive care it

Patiants: e thusand seven oo and oty nkemsive

it renal replacement therapy of hilfilled predefined criteria.
Interrentans: Devmcgraphic and chimical iformation and oul-
comes were measured.
Measorements and Main Resodts: Scores Tor four scste renal

[Simpified i
Assessmment) wete calculsted, nd their dscrimination snd cal-
beation wern lestec] with receiver operating charactwiati: curers

cpratieg

W Q5 Sequmtial Organ Fallun Awessment 0GTS, lactate
QBT For seores st can ealeulate prodicied mertalit, the
Hoamer.Lerseshom guodess-ol-ft test showsd psce cabbration.

Conchisions: None of the scoring systens tested had a high

[Melits 0570, Lisns 0,558,

¥ fevel of iserimination o calibration 1o predict mertslity for

patients with ncule rena fubare when bested bn a broad cohort
of patissts feorn multipe countrins. & lsrge, mulliphe-conter
clababase mighl be needed 1o impive the dac timination and
ealibestion of scute vesal alure scering systems. (Crit Care
Mt 005 J:1061-1967)

Ky Woren: scuts bidewy Faluee: critical liness: wewvrity swore:
renal replacement therapy, bemocialysis; hemaliltration




ARF specific scoring systems

Published year
Sample size
Number of centers
Countries

Place of patients
Mean age
Gender (male)
Mean creatinine
Mean urea
Hospital mortality
RRT requirement

Mehta
2002
605

USA

ICU
56
2%
326
235
52%
28%

Liano
1993
328
1
Spain

Hospital
58
68%

53%
51%

Chertow

1998
256
48
USA
Canada
Hospital
62
65%
405
23.6
36%
42%

Paganini BEST
1996 2004
512 1742
1 54
USA 23 countries

ICU ICU
63 67

62% 64%
- 329

- 26.5

67% 61%

100% 63%

ROC curves for ARF scores

1
0.8
>
2 osf
UC7 Mehta - 0.670
% — — Liano —0.698
0.4 — — = Chertow — 0.610
== Paganini — 0.643
0.2
0 | | |
0 0.2 0.4 0.6 0.8 1
1 - Specificity
ROC curves for general severity
scores and lactate
1
0.8
>
2 o6
= .
g - — SAPS-Il - 0.645
[ = = = Lactate —0.639
S A — ot 0%
If
021 4
f
U
0 | 1 1 1 1
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1 - Specificity




Area under the ROC curves

Total RRT No RRT
Mehta  0.670 0.681 0.667
Liano 0.698 0.691 0.705
Chertow 0.610 0.588 0.638
Paganini 0.643 0.647 0.634
SAPS-II  0.645 0.622 0.680
Lactate 0.639 0.641 0.629
SOFA  0.675 0.676 0.669

Calibration curves for Chertow’s score

°
°
o
5 o

Oops — seriously
underestimates mortality

1

Observed mortality
o =3 o
~ o [

o
)

0.2 0.4 0.6 0.8 1
Predicted mortality

Calibration curves for SAPS-II score

Underestimates at low illness severity
1

Observed mortality
N o IS
N o 0

o
)

Overestimates at high illness severity

o

0.2 0.4 0.6 0.8 1
Predicted mortality




Summary

«None of scoring systems we tested had
adequate discrimination or calibration ability for
the prediction of mortality in patients with ARF.

« Alarge, multicenter database is required to
develop a more robust ARF-specific scoring
system (an important task for a young
investigator).

IRRT vs. CRRT

« Continuous RRT has potential physiological
advantages over intermittent RRT.

« Multiple epidemiological studies and several
randomized studies compared CRRT and IRRT,
with controversial results.

« Renal recovery might also be affected differently
by CRRT and IRRT.

Mode of initial RRT in BEST kidney

« CRRT : 80% (N=1006)

« IRRT :16.9% (N=212)
(IHD, IHDF , IHF )

« Others :3.2%
(PD, SCUF, SLEDD, SLEDF,

high flow CHDF , ST-HVHF)




Continuows renal replacement therapy:
A worldwide practice survey
for the Kidney (B.ES.T. Kidney) lavestigators

Articial Wiy s Dt

Patient and kidney survival by dialysis modality
in critically il patients with acute kidney injury

Mode of RRT
differences among continents
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20%
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America America

O continuous M intermittent O others

Hospital survival
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80%
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Multivariate logistic regression analysis
for hospital survival

Odds Ratio
From hospital to ICU  0.956  p<0.0001
Age 0.973  p<0.0001
Platelet count 1.003 p<0.0001
Gastrointestinal 0.427 p=0.0004
Vasopressors 0.547 p=0.0005

Low cardiac output 0.592 p=0.0022
Sepsis / septic shock  0.662 p=0.0084

Hematologic 0.371 p=0.0093
ICU to RRT start 0.968 p=0.011
SAPS-II 0.988 p=0.013
Diuretics 0.508 p=0.013
Mechanical ventilation 0.621 p=0.013
Urine output 1.001 p=0.017
CRRT 0.743 p=0.12

Recovery from dialysis dependence

100%
° CRRT
80%
60%

40%

20%

Recovery from dialysis dependence

0% 1

days

Multivariate logistic regression analysis
for recovery from dialysis dependence

Odds Ratio
Chronic renal dysfunction 0.277 p<0.0001
CRRT 3.333 p<0.0001
Trigger: Dx unspecified 0.400 p=0.0065
Gender (Male) 1.905 p=0.0321

High urea/creatinine 0.476 p=0.033




4: Summary

« Modality of RRT was not a significant
independent predictor of hospital mortality.

« CRRT was strongly associated with a higher
incidence of renal recovery compared to IRRT.

« This information is vital for the design of future
international interventional trials.

Other targets.....

#RCTs in CPB-associated AKI (beginning)

¥ New techniques of CRRT (early work)

3 Acid-base physiology (huge changes with
Stewart’s approach)

#Understanding the pathogenesis of septic
AKI (in its infancy — so much to do!)

3 Diuretics — the need for appropriate DB
RCTs (SPARK has started)

More targets....

FChoice of fluids and AKI (CHEST trial of
starch vs. saline — n=7,000 to start in 2
weeks)

JFluid balance and AKI (Ravi has started)
Biomarkers (huge!! —Listen to Prasad)
FIntensity of RRT and outcome (big trials)

#Understanding the pathogenesis of CPB-
associated AKI (a bit of progress?)




..and more targets...

# Understanding the histology of AKI (trying with
Sean — hard work!)

3 Attacking dogma: pre-renal azotemia ? ATN?
Urinalysis? (have started — need to do more)

3 Understanding the role of vasoactive drugs
(slowly getting there)

# Understanding the role of blood pressure in
ward patients who develop AKI (early efforts)

# Understanding the meaning of urine output (first
study soon to appear)

The Landscape of CCN- Conclusions

The landscape has changed a great deal over
20 years

“When | started, baseball was played by nine
tough competitors, on grass, in graceful ballparks.
By the time | finished, there were ten men on a
side, the game was played indoors on plastic and |
spent my time watching out for a man dressed in
chicken suit who kept trying to kiss me”

Ron Luciano (Baseball Umpire)

| have also changed

agreat deal....but

my heart (unlike

my hair!) has not. At 52




So... why did | participate in all these
changes? My two simple goals

#Decrease the number of patients who
receive random medicine and increase
those who receive randomized medicine

F¥Decrease the number of patients who
receive eminence-based medicine and
increase those who receive evidence-
based medicine

Although we have gone a long way.....

The NEW ENGLAND
JOURNAL o MEDICINE

Intensity of Renal Support in Critically Il Patients
with Acute Kidney Injury

The NEW ENGLAND

JOURNAL o MEDICINE

There are many things we
do not know that need
open-minded approaches
and endless research.

Intensity of Con
inC

enal-Replacement Therapy
ally 1 Patients

The fight against random eminence-based medicine goes on!

This is now the task of a new group of young CCN researchers !!




