Probability of ESRD

Probability of ESRD

20-25% of all cases AKI in critically ill patients
the economic burden is highly disproportionate
AKl is an independent risk factor for CKD & ESRD
development (10-15%)
0.08
oorr o RoaKl e
0.06 e - Study or subgroup
0.05 -
0.04 = Amcr of el (2
= maur et al.
0.03 " - Log-rank test: Lo etal. (11)
e P < 0.0001 DF=1 James et al. (16)
0.02 ~" James et al. (15,23)
s Ando et al. (18)
0.01 - Ishani et al. (21)
oL Total (95% CI)
0 100 200 300 400 500 600 700
0.16
0.14 CRDony C o=t
oAzl KO L SRl = xsb
0.1 _ ]
008 T bt e (2]
o - Wald l. (1
0.06 7 B 00001 oF=a gt
James et al. (15,23)
0.04 Lafrance et al. (18)
0.02 Choi et al. (12)

The Scale of the Problem — strong motivation for
better predictors

Nephrotoxicity resulting from drug exposure has been estimated to contribute to

— While disease prevalence in US suggests 2-5%, based on hospital admissions,

Pre-clinical nephrotoxicity is a substantial contributor to early curtailment in drug
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The anatomy of changes associated with tubular
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Development and validation of predictive biomarkers
for clinical use
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Progress in clinical biomarker space
Shortfall in predictive pre-clinical systems
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Renal biomarker qualification submission:
a dialog between the FDA-EMEA and Predictive

Safety Testing Consortium
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The first fomal qualification of safety blomarkers for regulatory
declsion I"I1“.|I'IEI"I1IN.E & millestons In the ipp”!iﬂﬂl‘l of
blomarkers to dnig development. Following submission of

drug toxic ity studies and analys=sof blomarker performance
to the Food and Drug Administration (FDW) and Eurcpean
Melicines Agency (EMEA) by the Predictive Satety Testing
Comsortiurm's (PSTC) Mephotoxicity Wonking Group, seven
renal safety blomarkers Nawe been qualified for lmited use R
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monclinical and clinkal drug development to help guide safety
assssments. Thiswas a pliot process, and the expaence
gaimed will both faciiftate better understanding of how the
qualification process will probably evolve and clarfy the
minimal requirements necessary to evaluate the peformance of
Dinmarkers of argan injury witnin specific contexts.

A Vahantary eXploratory Data Subrmission was inltiated on 15 June
2007 fior seven urirary remal safety hlomarkers, including kidney
‘Anjury mialecule-1 (KIM- 1), chasterin (CLUT), albomin, total protein,
Bz-miroglebalin, cystatin C and trefoil factor 3 (TFE3) in urine
Thesubrmision ta the EMEA and the FDA contained data, interprs-
fatloms and the proposed contexts of use for zach of the Womarkers.
This subenission was followed by two face-to- fios meetiogs an 12 fuly
2007 and # October 2007 between FOA, EMEAL and PETC members—
the Pharmacsuticals and Medical Devices Agency of Japan also par-
ticipated In an ohservational capaciy—and several joint telephone
Mew proces: blished at the FDA and EMEA
following the revlew process (see ref. 1 by EG. and M. Fapaluca).
Through these calleglal commmunkcations, expertsaddressed data gaps
in the inltlx] scbmissian, which were Tesponded ta by the consor.
tham providing 2 large ameunt ofadditonal data In the form of nine
followw-up subamissioms.
In this article, we the PETCrenal
analysesand condustons. and then go on io discuss the new sandards
and optimal practices Identtfied through the qualifization review pro-
cess at the FDA and the EMEA, We ke provide detalls of the corre-
spomding regulatary ageney reviews and provide an overview of the
du.l.nghm the PETC and the FDA4-EMEA. By providing detatled
documentation of the peview process, we hope 1o provide gudance
For futare regulatory sobmiss jons by other parties, notonly for kidney
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An example of drug induced tubular toxicity in the rat
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No change in urinary Kim-1 levels clinically on single

dose escalation
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The sorts of questions these findings raise

Is the toxicity finding monitorable & reversible?
Do the findings get worse with longer exposure?
What is the ‘therapeutic window’ between efficacy and toxicity?

What is the confidence the observations (in the female rat) will not
translate to human?

What is the mechanism of nephrotoxicity?
— lIs it target specific?
— Will other similar compounds have the same effect?
Do we have a method of screening for less harmful compounds?

— Are these screens predictive?

— Compartment specific?




NephroTube Challenge: Summary of Key Deliverables

Overall objective: An in vitro renal tubular assay whose endpoints can be
used to screen for nephrotoxic potential of drugs

The platform needs to:
— Be transferrable between laboratories
— Not be cost-prohibitive
— Reproducible
— Amenable to drug testing

Essential: correlation of endpoints with pre-clinical observations (rodent
based).

Highly desirable: observations correlate with/can predict clinical findings
(human based)




The current state of the art

e Static 2D in vitro cell based renal models poorly predict clinical outcomes
— Poor Kim-1 responses

— Poor phenotypic comparison with native setting (polarity, protein
expression, morphology, functional properties, etc)

— Difficult to distinguish dose effect relationships, necrosis v apoptosis &

regeneration
* Microfluidic systems may be better.....
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Outline of NephroTube challenge

Phase | - development Considerations

|dentify a scaffold with performance Endpoints and markers: TEER, Kim-1,
characteristics that closely mimic the native  solute/protein uptake, mitox, apoptosis, etc
setting

Identify a cell-based system that has the Cell line availability and variability:
key physiological and functional features of  transporter repertoire, cell

the native environment performance/stability?
Demonstrate proof-of-principle utility

against a compound test set and selected Facility for multiple cell lineages
endpoints

Culture conditions? Static versus Dynamic?

Phase Il - validation L L
Material sciences & drug compatibility

Optimisation of scaffold, endpoints,
timepoints and system Rodent and/or human? Reporter line?

Validation with a larger compound set Primary/ES derived/transformed?
Reproducibility assessment

Centre for reproducibility assessment

Which compound set?



