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The assay request: Information from stakeholder

1. Assay request Eemmm

. (stakeholder)
Please provide an assay for:

* Biomarker: Fibronectin (biomarker for fibrosis as part of the kidney
pathophysiology) in urine samples

* Phase Ib multiple rising dose study in patients

— double-blind, placebo-controlled (safety, tolerability, pk and pd)

EBE

— / The concepts associated with applying CoU to your BM validation is
four Weeks treatment three dimensional

\+

— duration of study about one year how?

* Indication: diabetic nephropathy i

what? : iz why?

* Drug: new chemical entity xy

™ Boehringer .
ll Ingelheim U. Kunz, case study 1, EBF Focus workshop biomarker, Malaga, 2022



Info about analyte

2. Info collection

about BM (stakeholder +
bioanalyst + research +

* Fibronectin_P02751, 2477aa, 272 kDa ~ data evaluation)

e Uni-prot: 17 known isoforms!

e Urinary FN (UFN) originates from local, intrarenal production and from the
blood (FN is synthesized in the liver). Mostly heterodimers or multimers of
alternatively spliced variants, connected by 2 disulfide bonds near the
carboxyl ends; to a lesser extent homodimers.

» Specificity of the assay? Total or a specific isoform?
» no information available from stakeholder!

* Agreed to use the same assay as described in literature Wh at?
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3. Col

CoU described in a separate docume n it

document (signed
by stakeholder +

BM category: Physiological response pd biomarker

(explorative = not clinically qualified) IEIEEY

BM purpose: Hypothesis generation

Stage of drug development, population: Phase Ib, patients with diabetic nephrophathy

Biological context: Urinary fibronectin originates from local, intrarenal production, increased

release by damaged kidney (cell binding domain most relevant, see literature)

Expected magnitude of biomarker change: decrease after treatment, unknown extent, maximal
down to healthy volunteer level, patient level > healthy level (3 fold, lit.)

BM impact on drug development: supportive physiological response BM if hypothesis is true, not

solely used for any decisions

Risk (patient, regulatory, business): very low (all 8 questions = no)

Data evaluation: relative change from baseline (average treated vs. placebo) W hy?

Data comparability: within this study only (1a)
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Translation into a bioanalytical strategy — assay 4;{2;‘:':};?{,‘;;;"

requirements strategy
(bioanalyst)

* BM category: Physiological response pd biomarker (explorative = not clinically

qualified) Specificity: Full length
*  BM purpose{Hypothesis generation protein, commercial kit as in
literature
» Stage of drug development: Phase Ib, patien ith diabetic nephrophath
 Biological context: Urinary FN (UFN) originatesfemnecal intrarenglgfoductiop LLOQ < healthy level
increased release by damaged kidn4y (cell binding d relevsTTt, see
literature) . o
Relative quantitative assay
. ppettTd magnituae origmarkerchane=lo affect decisions: or quasi-quantitative assay

-
decrease after treatment, @ xQlunteer
leve

* BM impact on drug development: supportive

sQysiological response B Stable urine QCs for one

hypothesis is true, not solely used for any decisions year,
no banking of reference
* Risk (patient, regulatory, business): very low standard

* Data evaluati€qQ: relative change from baseline (average t¥éated-vS. placébe
e

within-run precision

* Data comparability: within this study onl @ should be low
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Translation into a bioanalytical strategy — assay development plar BEaiIEERENIES
bioanalytical

strategy

(bioanalyst)

* Feasibility of commercial ELISA kits (2 kits each), reliable vendors,
incl. that mentioned in literature,

— full length protein as calibration standard,
— LLOQ < healthy level,

— acceptable analytical performance (cal curve)

— Trust specificity as described in manual

— Matrix: spot urine

— Parallelism to be tested but not mandatory (Relative quantitative assay or quasi-quantitative assay)

* Screening of healthy volunteer urine, three pools (low, mid, high) as QCs h OW .

e #QC aliquots and kits for expected # of samples only
* use of samples from the isochronic stability biobank for long term stability

* within-run precision should be low to determine minor changes, lower than longitudinal
biological variance, measurement of all samples of a patient in one run, consider triplicates
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Va | |dat|0n pla N In total 5 validation runs (kits) on 3 days 6. Validation

plan (bioanalyst) B

Parameter

Healthy volunteer
range

Precision (within-run
and between-run)
LLoqQ/uLoQ

Parallelism

Specificity
Stability calibrators

Short term stability of
endogenous analyte in
matrix

Long term stability of
endogenous analyte

(biological variability) about 20 individual fresh frozen urine samples from healthy
volunteers

3 validation samples urine pools with endogenous analyte (not spiked),
3 days, 3 runs and in 3 independent dilutions.

No additional experiment, defined by calibration curve and parallelism

5 healthy volunteer urine samples with higher levels will be analyzed in various
dilutions

No experiment, see kit manual (trust vendor)
prepare calibration samples twice, fresh vs. two hours at RT

Aliquots of three individual matrix samples, stressed vs. un-stressed reference
sample stored frozen.

Analysis in two independent replicates, reference: three replicates

Stress conditions: + 1F/T, +3 F/T at -20°C and -70°C, about 4h, 20 h RT

isochronic stability, urine 3 subjects, -20°C and -70°C (Ref -150°C),
6 month, 1a (actual: 3a)
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Method acceptance criteria 6. Validation

plan (bioanalyst)
Validation Parameter Acceptance criteria for method

Precision (within-runand ~ None, method will be accepted as it performs. Sufficient method precision have

between-run) to be confirmed during evaluation of first study results.

LLOQ / ULOQ Sensitivity: LLOQ < 2. quartile of healthy volunteer level

Healthy volunteer level None, just report

Parallelism/Selectivity None, if not parallel than revalidate as quasi-quantitative assay

Stability calibration 80% of deviations of calibrators within three times of within run precision

samples

Short term stability of 2 out of 3 test samples, deviations from reference within three times of within-
endogenous analyte in run precision assay preC\S‘on'

o relative 10

matrix Acceptanc

Long term stability of 80% of deviations vs. reference within three times of within-run precision, no
endogenous analyte in trend with time or temperature

matrix
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7. Assay

Summary of validation results (5 runs on 3 daysseas

(bioanalyst +

lab/CRO)
Validation Parameter Resut

Within-run: 2-7% CV (N=3x3)
Between-run: 3-8% CV (N=3x3)

LLOQ: 4.7 ngEq/mL (minimum dilution 1:3)

Precision (within-run and between-run)

LLOQ, ULoQ ULOQ: 30000 ngEq/mL (dilution 1:200)
Stability calibration samples Stable for up to 2h at RT
Biological variability inter-subject 7.4 — 400 ngEg/mL, 170% CV (N=14, not normalized vs. creatinin)

(healthy volunteer range)
. Yes 1:3 — 1:200, slight trend to higher conc. with higher dilution
Parallelism

Short term stability Stable for +3 F/T cycles at -20°C and -70°C; 20h at RT

e o e Stable >36 month at -20°C and -70°C (N=3 subjects)

Assay successfully validated for the intended use!
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Analytical Work Plan 8. Analytical

Work Plan

(bioanalyst) +
Measurement
of samples

Special content:

e CoU statement

» Definition of Method, link to validation project/report

« Statement that the above mentioned method is suitable and sufficiently validated for the
CoU in the study to obtain reliable results (= fit for purpose)

* Measurement of all samples of a subject together in the same run = lowest imprecision and
bias

* Retrospective QC run acceptance, no QC target level from Validation, determination of outlier
runs that have to be repeated at the end of the study (sample stability confirmed)
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Retrospective Run Acceptance

QC1 conc.

Calculation of target concentration |
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Outcome clinical trial

Fibronectin in urine, normalized to creatinine, percent change from baseline
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* Some slight decreases, but also increases

* No significant average trend vs. Placebo!
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Conclusion

v Fibronectin baseline level in patients > healthy volunteers (Lit confirmed)

v Actual precision of ELISA < longitudinal biological variance in placebo subjects

» This assay should be able to detect decreases of fibronectin level (if they are significantly higher
than the longitudinal biological variance)

— But: No significant treatment effect on fibronectin compared to placebo!

Why?

Hypothesis not confirmed, Fibronectin is not a physiological response BM in diabetic nephropathy
-> stop measurement of this biomarker with this CoU

|

2. Treatment period too short? (4 weeks only) -> test again in new trial

3. Wrong specificity of the Fibronectin assay? Other isoform more relevant? -> research
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1. EBF white paper - Bioanalysis (2012) 4(15)

European Bioanalysis Forum recommendation

Fail

on method establishment and bioanalysi: \
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Figure 5. Decision flow for biomarker method establishment and sample analysis.
BM: Biomarker.

Bioanalysis (2012) 4(15) future science group E

™\ Boehri
ll I:;elﬂel;i%;r U. Kunz, case study 1, EBF Focus workshop biomarker, Malaga, 2022 15



Questions?
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