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Background

 When DDS first purchased a Simoa instrument we made the
decision to perform an in-house validation of a commonly-
requested neurological biomarker (BMx)

« Up this point, DDS did not have a policy of maintaining a
portfolio of ‘validated’ biomarker assays (although we often got
asked for our ‘biomarker list’...and still do)

« Validation of the commercial kit was performed in line with our
existing biomarker SOP, which, while a distinct document to the
PK SORP, it still had a number of similarities...



What happens when a Sponsor 4 DRUG DEVELOPMENT
wants to use the assay, but not the =~ ™%

validation?
DDS standard approach: Customer approach:
Issue a questionnaire Provide an upfront

specification document

» What is the purpose of measuring the

: 2
biomarker(s)" » Scope
> Is the _study (_axploratory, plvotal datq » Context of use
that will be cited or a clinical end point

> Do you know the expected range of > Analyte, biology, and info on biological

: variation
sample concentrations for the
population you will be measuring? > Assay requirements and specifications
> |Is the Biomarker expected to be up or » Timelines/planning

down regulated and by what extent? \ /




What happens when a Sponsor wants

< ,

to use the assay, but not the

validation?

ﬂntended use of the data\

» Biomarker of neurodegeneration —

values required in both CSF (high
endogenous) and serum (v. low
endogenous)

» Support data interpretation as an
exploratory marker — investigate
drug effect --- BMx in serum

» Report data as % change vs

positive impact on BMx change
compared to placebo

» Sample analysis at study end: all

samples will be analysed in batches
kat end of each group. /

understanding patient population ---

baseline - potential treatment effect,
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Evolving the
‘validated’
assay to be fit
for its context
of use

Validating the assay following the principals
of the PK BMV resulted in limitations with
the validated assay

» Precision: very small changes in analyte concentration can be
biologically relevant. Although the actual performance of the
assay was very tight, acceptance criteria was based on PK in the
legacy validation

« Long-term stability of CSF samples: The original validation was
performed in serum and plasma

« Lot-to-lot bridging of kit: The Simoa kit has a shelf-life of 1 year
(and Quanterix does not intend to extend). Note that Quanterix
assures that the kit is highly reproducible and that many of their
customers™ do not bridge kit lots, but no data has been shared so
far to support this
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Validating the assay following the principals
of the PK BMV resulted in limitations with
the validated assay

» Precision: we use a strategy for performance based acceptance
criteria, which links the precision of the method to the accuracy
acceptance criteria

» No additional wet work, the dataset can be reanalysed to set acceptance
limits based off the StDev of the precision data for each QC, providing
original QCs are still available and within stability

» Long-term stability of CSF samples: Parallelism in CSF was
performed and LTS samples were laid down asap

» |Lot-to-lot bridging of kit: A little trickier to resolve...
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Existing validation information <= sowrons
on lot to lot

 5QC samples
» 2 test lots (502186 / 501998) tested once on 2 different days (head-to-head with reference)

» Reference lot (502183) tested twice (on each day)

QC performance against Original Kit lot (502183) QC performance against Original Kit lot (502183)
LLOQ LQc MQcC HQC uLoQ LLoQ , LQc MQc HQC uLoaQ ,
g:t'; N?“r‘n’;:r 34 %RE 422 %RE 568 %RE 336 %RE 124 %RE g:t'; N?::nr;:r 234 MRE 427 %RE ‘565 RE 336 %RE "134 %RE
pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL
26-Apr-2020 24 263 124 473 121 647 139 337 03 130 48 28-Apr-2020 30 203 -132 405 40 572 0.7 323 -39 19 -40
230 -1.7 451 69 626 102 354 54 139 121 207 -115 399 55 491 -136 310 -7.7 125 0.8
222 -51 459 88 639 125 353 5.1 130 48 198 -154 4.01 50 652 -28 311 -7.4 120 -3.2
Intrarun Mean 2.38 4.61 6.37 34.8 133 Intrarun Mean 2.03 4.02 5.38 315 121
Intrarun SD 0.217 0.111 0.106 0.954 5.20 Intrarun SD 0.0451 0.0306 0.422 0.723 3.21 . .
Intrarun %CV 9.1 24 1.7 27 3.9 Intrarun %CV 22 08 7.8 23 2.7 P recision runs
Intrarun %RE 1.7 9.2 121 36 73 Intrarun %RE -13.2 -4.7 5.3 -6.3 24
n 3 3 3 3 3 n 3 3 3 3 3 Max %CV
QC performance against additional Kit lot (502186) QC performance against addmo:)zl kit lot (501(9;:8) — - - 96 (|nte r)
LLOQ Lac mMQc HQc uLoQ Lo , L . mac HQC uLoQ , :
pun Ve 234 %RE 422 %RE 568 %RE 336 %RE 124 %RE un ourve 234 #RE 43; "RE 5eg WRE 335 WRE T4y %RE 6.4 (intra)
pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL pg/mL
26-Apr-2020 26 289 235 507 201 686 208 341 1.5 127 24 28-Apr-2020 32 232 09 426* 09 58 30 316 -60 116 -65
254 85 484 147 664 169 358 65 136 9.7 235 04 419 -07 508 -106 303 -98 123 -08
246 51 493 168 6.77 192 357 63 128 3.2 227 -30 421* -02 566 -04 305 -92 118 -48
Intrarun Mean 263 4.95 6.76 35.2 130 Intrarun Mean 2.31* 4.22* 5.53 30.8 119
Intrarun SD 0.229 0.116 0.111 0.954 493 Intrarun SD 0.0404 0.0361 0.401 0.700 3.61
Intrarun %CV 8.7 23 1.6 27 38 Intrarun %CV 1.7 0.9 7.3 23 3.0
Intrarun %RE 124 17.3 19.0 48 48 Intrarun %RE -1.3 0.0 -2.6 -8.3 -4.0

n 3 3 3 3 3 n 3 3 3 3 3
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re-evaluating the

Date = 26Apr2020 Date =28Apr2020
lot-to-lot data
1.2+
Run. QC1 QC2 QC3 QCc4 QC5
Plasma Lot to Lot| 502183 26-avr-20 24 263 473 6,47 337 130 .
Plasma Lot toLot| 502183 26-avr-20 24 23 451 6,26 354 139 L1+ °
Plasma Lot toLlot| 502183 26-avr-20 24 222 4,59 6,39 353 130 . ° ° . °
Plasma Lottolot| 502186/ 26-avr-20 26 289 507 6.86 34 1 127 ’ ‘ : X
Plasma Lot to Lot| 502186| 26-avr-20 26 254 484 6,64 358 136 . ¢
Plasma Lottolot| 502186/ 26-avr-20 26 2,46 493 6,77 357 128 o 14 : a : - ’
Plasma LottoLlot| 502183 | 28-avr-20 30 2,03 4,05 572 323 119 > i X
Plasma Lot toLlot| 502183 | 28-avr-20 30 2,07 399 491 31 125 O ) ’ . ‘
Plasma Lot tolot| 502183 | 28-avr-20 30 1,98 4,01 5,52 31,1 120 L ' o
Plasma Lottolot| 501998 | 28-avr-20 32 2,32 426 585 316 116 5 x ’ ’
Plasma LottoLlot| 501998 | 28-avr-20 32 235 419 508 30.3 123 0.9 . ’
Plasma Lot toLlot| 501998 | 28-avr-20 32 227 421 5,66 30,5 118" .
| Reference lot
Testlot 1 0.8

1 T T
10 100 1 10 100

Sample GMC (pg/mL)
[lot o 502183 + 502186 x 501998 |

Test lot 2

—

A strong day effect is observed for the reference lot RefQClconc  Mean  %CV
2.63
Day 1 2.30
2.22
2.03
Day 2 2.07
1.98

2.21 10.9
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re-evaluating the

lot-to-lot data
an Qi a2 o aca Qs

Plasma Lottolot| 502183 26-avr-20 24 263 473 6.47 337 130 Matrix N GMR Lower Upper
Plasma Lot toLot| 502183 26-avr-20 24 2.9 451 6,26 354 139 Plasma 15 1.04 1.02 1.07
Plasma LottoLlot| 502183|26-avr-20 24 222 459 6,39 353 130
Plasma LottoLlot| 502186/ 26-avr-20 26 289 507 6.86 34 1 127 Serum 14 1.03 1.01 1.06
Plasma Lotto Lot| 502186| 26-avr-20 26 254 484 6,64 358 136
Plasma Lottolot| 502186/ 26-avr-20 26 246 493 6,77 357 128
Plasma LottoLot| 502183 | 28-avr-20 30 2,03 405 572 323 119
Plasma LottoLlot| 502183 28-avr-20 30 207 3,99 491 31 125
Plasma Lotto LOt‘ 502183 | 28-avr-20 30 1,98 401 552 311 120
Plasma Lottolot| 501998 | 28-avr-20 32 2,32 426 585 316 116 124
Plasma Lot toLlot| 501998 | 28-avr-20 32 235 419 508 30,3 123
Plasma Lot toLlot| 501998 | 28-avr-20 32 227 421 5,66 30,5 118"
9 114 Yo
| Reference lot % 2
f o
: B
a ¢
:
& 09
* Overall GMR is close to 1
. . 08
 BUT trend over the analytical range evident

T T T - -

» Emphasises the importance of visualising data over 1 10 100
. Conce rdration bt 502183 (pgfral)
concentration values

[rep 01 +2 x 3|
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Was our ‘validated’ assay fit for <> sowurons
purpose?

« The N is limited: limit statistical confidence in outcome (reliability)

* The design is not balanced, hampering statistical analysis
(confounding day and kit effect)

« A bias in the lower part of the curve is seen, although small, the
potential biological effect is also small (e.g. a “20% effect size”)

« Taken together these factors meant that the existing validation did
not meet the intended context of use
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Kit lot bridging: experimental design and
testing strategy

« Use an equivalence approach
» Does not penalise more precise assays, larger sample panels or ranges

» The geometric mean of ratios (GMR) approach and Deming
regression recommended for evaluation of the comparability

indicates a significant

tendency to (on average) higher
concentrations in

Candidates compared to Reference

Plot Of Bias and GMR GMR 95% CI [1.0003, 1.032]

b

__1 Slope estimate //
*0.966 [0.944,0.986] "

-

-

o
- .

Candidate
Candldgtel Reference

GMR of 1.016 [1.0003, 1.032]

I
VP

Retwnce” pfarenice

* The new lot is considered as similar to the old lot if the outputs of
the regression line falls within predefined acceptance criteria,
which should be based on the COU and analytical performance.



Kit lot bridging:
practical
considerations

» A bridge panel, consisting on 30-40
individual samples, in place of QCs,
with results that span the analytical
range (or target range? preference for
analytical)

» Side-by-side testing of the new and
current lot (1 plate with REF and 1
plate with Candidate) on the same day
by the same operator

» Repeated testing of the bridge panel
over four separate days

-

</
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How do you distribution of samples over the
analytical range when your biomarker is at
low endogenous levels in serum?

» CSF spiked plasma/serum samples

L

Buy 15-20 individual CSF samples (anticipated range is
much higher than serum @ 100 — 10000 pg/mL).
Excess allows for selection of relevant endogenous concs.

¥

Screen endogenous CSF concentrations in one run

) 4

Select 10 with biggest span of concentrations

hd

Take (pre-screened) individual serum samples and spike
each at 2 levels with CSF to create a panel of 30 serum
samples
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practical

considerations What limitations or specific considerations
does the technology dictate?

KA bridge panel, consisting on 30-40 \ o Samp|e volume
individual samples, in place of QCs,

with results that span the analytical » 2 mL per bridge, considerable sample volume required on
range (or target range? preference for platform, plus the additional need to perform this potentially
analytical) on a number of occasions in order to cover sample analysis

> Side-by-side testing of the new and « Can't take advantage of instrument capacity
current lot (1 plate with REF and 1 » New lot and old lot run as separate experiments (i.e. not
plate with Candidate) on the same day multi-plate)

by the same operator

« Can take advantage of automated property

> Repeated testing of the bridge panel ) _ _ _ _
over four separate days » No other inter-run or intra-day variable to take into account
(analyst negligible, reagent prep no relevant)
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Final Points

- Kit lot bridging takes a lot of planning, and consideration of the most appropriate statistical
considerations in order for it to be FFP

* Need to make sure an appropriate LTS is on-going to enable the bridging panel to be
stored and not generated each time bridging is required

* In other circumstances, QCs might suffice, depending on CoU, or simply trending to
ensure that EQC variability remains within the limits of trending analysis

» Could more pressure be put on manufacturers to better evaluate the true shelf life of their
reagents?

» Under the principals of CoU, we can’t have requests for the ‘biomarker list' anymore.
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Final Points

- Kit lot bridging takes a lot of planning, and consideration of the most appropriate statistical
considerations in order for it to be FFP

* Need to make sure an appropriate LTS is on-going to enable the bridging panel to be
stored and not generated each time bridging is required

* In other circumstances, QCs might suffice, depending on CoU, or simply trending to
ensure that EQC variability remains within the limits of trending analysis

» Could more pressure be put on manufacturers to better evaluate the true shelf life of their
reagents?

» Under the principals of CoU, we can’t have requests for the ‘biomarker list' anymore.

» Please stop asking me for a list of validated assays.
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Any question

I» %, !

; ~
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How does the performance-based accept
didn’t you just use performance based ac
place?

If we can’t rely on our service providers fo
that just increase costs because everythin

Why not just trend the performance of the
the expiry, and ignore the manufacturers r

Whats the problem with CROs advertising
assays, just not calling them ‘validated’

Its not really a CoU, you have no idea wh
will be acceptable so how will you even k
are going to minimise inter-lot variability is
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