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The incidence of AKI is rising
Hospitalization Discharge Diagnoses for Kidney Disease - United States, 1980--2005 

Centre for Disease Control  MMWR 57:309-312,  2008

1.8

36.5

http://www.mh-hannover.de/index.php


Mortality of critically ill patients with AKI remains high

UCHINO et al. JAMA 294:813-818, 2005

Overall 
mortality: 

60.3 %
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Sepsis is the leading cause for AKI in critically ill patients

UCHINO et al. JAMA 294:813-818, 2005

http://www.mh-hannover.de/index.php
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Studies on drugs in CRRT

- only 58 of the
475 studied in
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- many were in 
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Studies on drugs in ED



Dosing regimen from the vinyl age 
for RRT of the i-Pod era?

http://www.mh-hannover.de/index.php
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CRRT and Hybrid therapies are frequently used modes of 
RRT in the ICU 

RICCI et al. Nephrol Dial Transpl, 21: 690–696, 2006



Main coordinates of RRT are not standardized 
Goodman & Gilman's The Pharmacological Basis of Therapeutics, 11th Edition

Specifics of RRT:

•treatment mode

•blood flow

•dialysate flow

•treatment time

•filter type

•ultrafiltration rate
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Even within a given treatment modality the treatment 
intensity (if known) varies up to an order of magnitude 

RICCI et al. Nephrol Dial Transpl, 21: 690–696, 2006

They don’t know what 
they are doing



Considerable variation of operational characteristics in 
extended dialysis 

FLISER & KIELSTEIN Nat Clin  Pract Nephrol 2006;2:32-9



Hypophosphatemia as a surrogate marker for inadequate 
drug dosing ?

The VA/NIH Acute  Renal Trial  network  NEJM  359:7-20, 2008
The RENAL Replacement Therapy Study Investigators  NEJM 361:1627-38 ,2009



Intensity and renal support in critically ill patients with 
acute kidney injury

The VA/NIH Acute  Renal Trial  network  NEJM  359:7-20, 2008
The RENAL Replacement Therapy Study Investigators  NEJM 361:1627-38 ,2009

http://www.mh-hannover.de/index.php


Uremic toxins
Antibiotics
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Autor RRT N Überleben 
LD

Überleben 
HD

% 
Sepsis

Ronco 
2000 CVVH 435 41 %

20 ml/kg/h
57 %

35 ml/kg/h 13

Schiffl 
2002 IHD 160 44 %

wKt/V 3,0
72 %

wKt/V 5,8 37

Bouman
2002 CVVH 106 72 %

19 ml/kg/h
74%

48 ml/kg/h -

Saudan
2006 CVVH/DF 206 39 %

23 ml/kg/h
59 %

48 ml/kg/h 60

Tolwani
2008 CVVHDF 200 56 %

20 ml/kg/h
49 %

35 ml/kg/h 54

Palevsky 
2008

IHD,EDD
CVVH

112 
4

48 %
20 ml/kg/h

46%
35 ml/kg/h 63

Faulhaber
2009 EDD 156 61 %

Urea 20-25
55 %

Urea < 15 72



Dose of renal replacement therapy in 
acute kidney injury 

KIELSTEIN Dtsch Med Wochenschr 134: 1–3, 2009

Dose of renal replacement therapy

Survival

Dose of 
antibiotics and 

nutrition 
dependent 

range

Treatment dose
dependent 

range

http://www.mh-hannover.de/index.php
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Ideal Data Set for RRT 
Pharmacokinetic Trials



How to improve current practice

-analyse whether current data for drug dosing in RRT can be used for 

current treatment coordinates (filter, intensity…) 

-contact publishing bodies and distributing companies that reprint outdated 

dosing lists 

-compile a central data source to allow easy access to known PD and PK 

parameters of currently used drugs 

-request that package inserts of older drugs be updated to reflect RRT 

practices, as many resources recommend doses based on outdated RRT 

modes (continuous arteriovenous hemofiltration) 
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What should be done

-further pharmacokinetic studies in RRT must be conducted

-assessment of non-renal clearance changes in AKI and how RRT affects non- 

renal clearance must be performed 

-drug dosing recommendations on a mg/kg basis should be

-new technologies that could greatly simplify drug dosing efforts should be 

developed 

-most helpful and large-scale recommendation by far would be a standardize a 

worldwide RRT technology and dosing corridor in research and practice 

-it should be requested that package inserts of older drugs be updated

-the FDA and EMEA can be convinced to encourage drug manufacturers to 

conduct CRRT/Hybrid RRT pharmacokinetic trials   
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