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The flow of an academic career:
The early phase

1. Your first presentation
2. Your first paper
3. Your first grant
4. Your first fellowship
5. Your post-graduate degree
6. Your first invitation to speak
7. Your first book chapter

– Then……….. 20 years later

The late phase….

1. Writing references for young academics
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
6. Your friends write your obituary

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



When I was a lad…..

CRRT was new
Only a few acolytes/desperados did it
Doing large non-Pharma funded 
randomized multicenter trials in CCN 
seemed unthinkable
In North America, IHD was king
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…I met this guy

then….in 1992…I moved to this city for 2 years…



John Kellum

…and met this guy..

But before 
getting to Pittsburgh
I stopped here…

Because
I wanted to 
meet this
guy…

Claudio Ronco

……..That was a mistake



..in 1998…..Claudio
almost caused my 
premature death
by making me help him 
put this together…..

Never again I said!!

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

…and forced me
to do what 
I said I would never 
do again



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
An educational and training agenda
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



RIFLE Criteria for Acute Renal Dysfunction

Risk

Injury

Failure

Loss

ESRD

Abrupt (1-7 days) 
Increase creat 50% or 
GFR decrease > 25%

End Stage Renal Disease  

GFR Criteria* Urine Output Criteria

UO < .3ml/kg/h
x 24 hr
Anuria x 12 hrs

UO < .5ml/kg/h
x 12 hr

UO < .5ml/kg/h
x 3 hr

Increase creat x2
Or GFR decrease
> 50% 

Increase creat x3
Or GFR decrease
> 75% 

High
Sensitivity

High
Specificity

Persistent ARF** = complete loss 
of renal function > 2 weeks   

Then we needed a robust assessment…
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Need to validate outside Australia……



Then…..the mother all validations…..

..data on day one…in 57 ANZ ICUs



..just as expected….
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Now we can understand the epidemiology over time….



More of it…but better survival by about 1% per year

Conclusion

Defining and classifying ARF is important
We used logical principles and have 
developed a consensus definition and 
classification system
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

1: Demographics of ARF

ICU admissions: 29,269

ARF but no RRT: 498

ARF with RRT: 1,260

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-II score: 48 (38-61)

•Chronic renal dysfunction: 29.5%

Contributing Factors

1. Medical/Surgical: 58.8 vs. 41.2%
2. Sepsis: 47.4%
3. Major surgery: 34.4%
4. Low cardiac output: 26.9%
5. Hypovolemia: 25.5%
6. Drugs: 19.0%
7. Hepatorenal syndrome: 5.7%

How little do we 
know about this!

How does this happen?

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%
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Multivariate logistic regression analysis 
for hospital mortality

Odds Ratio (95% CI)
Cluster 1 (  6 centers) 1.000 (referent)
Cluster 2 (25 centers) 1.247 (0.908 - 1.715)
Cluster 3 (  8 centers) 0.888 (0.608 - 1.299)
Cluster 4 (  5 centers) 3.489 (2.157 - 5.646)
Cluster 5 (  9 centers) 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?
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Do they delay
RRT if UO goes 
up ?

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
Diuretic use 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-II, 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….



ARF specific scoring systems

Mehta Liano Chertow Paganini BEST
Published year 2002 1993 1998 1996 2004
Sample size 605 328 256 512 1742
Number of centers 4 1 48 1 54
Countries USA Spain USA USA 23 countries

Canada
Place of patients ICU Hospital Hospital ICU ICU
Mean age 56 58 62 63 67
Gender (male) 72% 68% 65% 62% 64%
Mean creatinine 326 - 405 - 329
Mean urea 23.5 - 23.6 - 26.5
Hospital mortality 52% 53% 36% 67% 61%
RRT requirement 28% 51% 42% 100% 63%

Mehta     – 0.670
Liano      – 0.698 
Chertow – 0.610
Paganini – 0.643
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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 
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Summary

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

A large, 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)



Mode of RRT
differences among continents
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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

0%

20%

40%

60%

80%

100%

0 20 40 60 80 100

IRRT

CRRT

days

R
ec

ov
er

y 
fro

m
 d

ia
ly

si
s 

de
pe

nd
en

ce

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)
Acid-base physiology (huge changes with 
Stewart’s approach)
Understanding the pathogenesis of septic 
AKI (in its infancy – so much to do!)
Diuretics – the need for appropriate DB 
RCTs (SPARK has started)

More targets….

Choice of fluids and AKI (CHEST trial of 
starch vs. saline – n=7,000 to start in 2 
weeks)
Fluid balance and AKI (Ravi has started)
Biomarkers (huge!! –Listen to Prasad)
Intensity 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!)
Attacking dogma: pre-renal azotemia ? ATN? 
Urinalysis? (have started – need to do more)
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 I started, baseball was played by nine 
tough competitors, on grass, in graceful ballparks. 
By the time I finished, there were ten men on a 
side, the game was played indoors on plastic and I 
spent my time watching out for a man dressed in 
chicken suit who kept trying to kiss me”

Ron Luciano (Baseball Umpire)

At 17

At 28

At 42

At 52

I have also changed  
a great deal….but 
my heart (unlike 
my hair!) has not.



So… why did I 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

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…..

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

The fight against random eminence-based medicine goes on!

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


