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Introduction
Why multiplex?

*Cost savings
- Analysis

Increased complexity
- Data handling

- Sample shipment - Validation

*Reduced complexity in clinic - QC

*Reduced time « Cost

*Improved performance * Reliability
- Precision « Regulatory study suitability
- Accuracy « Compromises?

*More from limited samples
- Biomarker fingerprints
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Introduction
Platform?

Randox Evidence EV180 MSD SI16000 Bioplex 100
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—d
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Introduction
Aim of Work

Historically, multiplexed instruments under-utilised
*Investigate a suitable multiplexed analysis on the Randox

*Assess its cost:benefit
Demonstrate suitability for regulatory studies
*Comparison with other platforms

Opportunity

*Application requesting multiple cytokine analysis

Justification

*Financial case put together in terms of cost, time & performance
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Previous Work
Plasma v Serum

*Majority of IA work on both

*Plasma
- Blood + anticoagulant, centrifuge
- Routine
- ‘Simple’ collection
- Legacy data

*Serum
- Blood + SST tube, clots, centrifuge
- ‘Robust’ collection
- Plasma — clotting factors, anticoagulents

- Improved reproducibility
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Mean Determined Concentration

Precision (%)

_Analyte | Plasma_| /Serum\_
18

IL-6 31
IL-8 24
VEGF 36
TNFa 23
IL-1B ND
MCP-1 47

* 4 individuals (2M, 2F)
» 6 replicates of each
 Singlicate analysis

16
10
28
ND
8

Innovative Medicines | PHB



Previous Work
QC Preparation

-Complexity increases as number of analytes increases
- Availability of external standards
- Response vs kit

- Requires a combined stock solution
* Volume too large to spike individually
* Need higher concentration individual stocks to combine
» Adjust to assay ranges
» Adjust for response vs kit
« Add same total volume to each QC (dilute endogenous concentrations by same amount)
» Expensive & laborious

Compromise key
- Realistic expectations —

*Previous work on 12-plex standard ¢

*Can gain confidence and validate without external standards?
- Use authentic matrix pools (healthy + patient) to test precision
- ‘Fit-for-purpose’ QC range
- Randox QC samples (low, med, high) to cover assay ranges

9 .

ranpox M’

6 J Cook | 13t June 2012 Innovative Medicines | PHB



Previous Work
LLOQ

*Ranges quoted 0 to x pg/mL
- Blank response observed
- LLOQ definition critical
_Cals ¥ (not matrix based)
- QCs ¥ (too complex)

«Statistical Approach

Blank Response Healthy Population Patient Population
No. times
each Value mean mean mean
OCCUrs
5% CI i oswm el 05% CI i 0% 01 05% CI_ 1. 05% (1

Values (pg/mL)

f—>
LLOQ/ .

Owverlap determines proprion of target populations can accurately quanftify

< .
~ 4

Mean and spread of populations give information on
what can expect to see from clinical frials:

- Degree of overlap of the 2 populations

- What is a significant shift in the mean upon intervention
- Could help to power studies
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Previous Work
Carryover

*Complex
- Within chip
- Between chips
- Individual spikes + blanks

*Successfully demonstrated
no carryover in a previous
study (12-plex in plasma)

*Previous data + in-built QC

of biochips gave confidence
to omit from validation plan
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Evidence Procedure for image analysis & quantification of signal from biochips

5. Calibration curve

4-. Quantification of multiple analytes

3. Raw Digitised Image

—_— —
- b W——

2. Charge-coupled camera

1. Biochip carrier

Quantification of Biochip Signal

4. Quantification of multiple
analytes

4.C. validated biochip image

4-b. Correction spot validation

4-Q. Reference spot validation
after background
correction

14. Biochip surface / multi-analyte
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Validation
Randox

*Within & between batch precision (6 reps x 3 batches)
- QC’s (Randox low, med, high + healthy & patient pools)
- Cals (9-point curve per batch)

*Range
- 20 replicates (blank, healthy, patient)
- LLOQ set using 95% CI

-Stability (freeze/thaw, RT, long-term frozen)

MSD & Bioplex

*Precision & Range as above
*Coordinated, simultaneous approach to allow comparison
*Measured against each manufacturers calibrants
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Validation
Results - Individuals
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Validation
Results — QC Precision

50 ] 50
as IL-6 ‘ as TNFa
40 40
55 gz | 33 A\E
E 30 £ 30 M
H s
2
2 25 3§ 25
22 220
15 15
10 10 ¥——mm———= — —~ | =e=Randox
5 5 e et 2t St — |=g@=MmsD ||
o T T T T 1 0 : ; - :
QCHigh QcMed QClow Healthy Pool Patient Pool QcHigh QcMed QaClow Healthy Pool Patient Pool
50 7 X X TR A 50
« B R s s : =0
04— — - — - - 20
35 35 JERARIG Bl AT W BT I bl TR W AT I, Bl O o
,a_:, 0 | ® 30
=
2 25 225
£ 20 g 20 5.
| a
1s P e ) esld] e, i
=@ Randox | 15 /
0 —=8-MSD | 10 == Randox |
5 s Ce —8-MsD |
0 T T T r 1 0 : : . :
QCHigh Qc Med QClow Healthy Pool Patient Pool QcHigh QacMed Qclow Healthy Pool Patient Pool
50 ; 50
|
a5 VEGF ‘ 45 MCP-1
40 20
35 35
% 30 | g 30
2 25 S 25
a
9 8
8
&2 B\\ °
=@ Randox | 15 [Call \
10 —8—MsD 10 G \W —e—Randox ||
5 5 o =8=MsD [
0 r - : - | ° ) : ‘
QCHigh Qc Med QClow Healthy Pool Patient Pool Qc High QacMed Qaclow Healthy Pool Patient Pool

11

J Cook | 13t June 2012

M“)

Innovative Medicines | PHB



Validation
Results — Bias (%)

*MSD compared to Randox

Analyte QC High QC Med QC Low Healthy Pool Patient Pool
(15.1 pg/mL) (61.8pg/mL) (252pg/mL)
IL-6 +4 +75

+228 +262
IL-8 +7 -37 -13 +17 +93
VEGF +156 +204 +461 +223 +247
TNFa -52 -42 -31 +99 +203
IL-18 +5 +18 +6 NC NC
MCP-1 =77 -83 =77 -89 NC

*QC vs authentic pools
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Validation
Discussion

*Realistic expectations
Compromise

- 25% for precision and bias
*Reliability

- All platforms had issues
*Economics

- > 3 markers of interest

Conclusions

Partial validation successfully performed
*Randox preferred platform
*Multiplex panel

- IL-6, MCP-1, IL-8 precision ¥' populations¢”
- VEGF & TNFa precision ¢ populations ?
- IL-1B LLOQ not sensitive enough 8
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