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Introduction

During drug development programs, bioanalytical assays are validated and used to quantify drugs and
their metabolites in samples from a variety of different biological matrices. Incurred Sample Reanalysis
(ISR) has recently become an accepted way to assess the quality of bioanalytical assays and is widely
used within the pharmaceutical industry and by contract research organizations for this purpose. ISR
occurs when samples obtained from an in-vivo study are re-analyzed to demonstrate that the assay is
reproducible.

The concept of incurred sample reanalysis was established in the third AAPS/FDA bioanalytical
workshop/conference report! where it was stated that performance of spiked standards and QCs may
not adequately mimic that of study samples from dosed subjects, that is, incurred samples.

A follow-up workshop was convened to provide a forum for consensus building about incurred sample
reproducibility for both large and small molecules. The June 2009 report? provides recommendations
for ISR assessment, studies that should be tested, the selection of samples, and acceptance criteria.
Some highlights are:

Individual samples, not pooled samples, should be used for ISR testing

ISR analysis should be conducted on the same number of replicates (singlet, duplicate, etc.) as
the original analysis

The number of samples repeated for ISR analysis should be 5-10% of the total sample size, and
5% for larger studies

Selecting fewer samples from more subjects is better than full PK profiles

Analyze samples near the T .. and near the end of the elimination phase

Acceptance criteria for small molecules (non-ligand binding assays) is 2/3 of the repeat samples
should agree within 20%, and for ligand-binding assays 2/3 of the repeat samples should agree
within 30%

Results from or reference to ISR assessments should be included in the report of the study from
which samples were taken.

The most recent paper by Timmerman et al.3 published in October 2009, representing the European
Bioanalysis Forum, presents an alternate viewpoint on selected aspects of ISR. It points out changes
in the evolution of ISR philosophy over time, and introduced a new concept that failed ISR may be due
to either poor assay methodology or poor bioanalytical execution, and made recommendations for the
frequency of ISR bioanalysis and selection of studies.

ISR in Watson 7.4

Thermo Scientific Watson LIMS is the most commonly used bioanalytical data system in the
pharmaceutical industry. Watson™ allows users to conduct incurred sample reanalysis and reporting.
Recently, enhancements have been introduced into Watson that afford bioanalysts greater control in
the way that ISR samples are added to a Watson worklist. In addition, reporting features have been
substantially improved yielding more functionality and greater ease-of-use.

Ability to have ISR samples within same run as regular bioanalytical samples

Separate Mandatory Repeats run is no longer required

Mandatory Repeats run type has been discontinued

New sample type called “Incurred Sample Repeat” type (analogous to Reassay tagging)

Ability to have the Stds, QCs, and curve parameters from runs with ISR samples included in the
Assay Precision reports

ISR in Watson 7.4.1

New features of ISR in Watson 7.4.1 are:
Ability to run Immune Response Module (IRM) samples as ISR samples
Ability to report on Concentration, IRM or both types of samples
Ability to pre-define the default reporting template to be used

Ability to report on Mandatory Repeats runs, ISR samples, or both

FIGURE 1. ISR report setup form showing the selection of calculation templates FIGURE 3. Typical incurred sample reanalysis (ISR) report from Watson LIMS
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FIGURE 2. ISR report setup form showing the definition of calculations for the incurred FIGURE 4. Incurred sample reanalysis report which has been grouped by Group then Subject

samples. Red boxes highlight enhancements added to Watson 7.4.1

[lil incurred Sample Repeats Report [fil incurred sample Repeats Report

| Selection | et Calculation and Reporting Details TS

Tncurred Sample Repeats Repert

SelectComperson Method, Concentrations (ngimL) and Inune Responss Resuls of GenConct. i Plasma
T Indlvidusl Repeat Values Compared to Origina

% Dff = Repeat - Orignal )/ Mean Miethod: 9. DFF = (Repeat - Original ) | Hean

¥l Accepted ISR Repeats Orly Type of Resulks ko Inclde

Concentration Wandatory Repeats Runs Only
Inmune Response IR Group &
Both Both Subject &

watonID | CustomID_ | Sample ID AnslyteTD | Trestmert | Period | Vist | Year | Morth |Wesk | StudyDay |Hour | Minute | TimeText | Final Analysis Ru

General Settings ‘Sertple Concentration Acceptance Linits

Sioniicant Foures 3 B Display | @ subject I wiin 0fLLQ Then Flag f % Diff >

0001 APlasma-1 Oh GenConct
ConcentrationUnits DI il Otherwise Flag F % DiFf >
0001 APlasma-1 th GenConel

Dot Report Tempate | AL ks ¥ Treat Two BLQ Values as Equa for Acceptance

0002 APlasmar1 Oh GenConc
Reparting of Flagged Reproduckhity Repeats Trmure Respanse e e
Wanding of NC Resuts Handing Indeterminant Resuks

0002 APlasma-1 3h GenConcl

Treat NG, As Acceptable Trest As Acceptable (@ Tonore Treat As Unacceptable

Ionare N.C. Results 0003 A Plasmar1 Oh GenConcl
Treat H.C. As Unacceptable Handing Tter Results

0003 APlasma-1 Oh GenConct
Flagif % DiFf > ERY

0004 A Plasma-1 Oh GenConcl
I Mutiple 15R Yalues per Sample Exist 0004 A Plasma-1 4h GenConel

Range (ng/mL} Requiement  Out of Specification Text

Mean Median Individual
Overal 66.6 % Excseds sperfication 0005 A Plasma-1 Oh GenConct

Handing ALQ Yalues

Hoh > 5 Use Zero Use Extrapolated
Torare Use % of LLOQ Overall: 63.600°% wthin specfication < 66.7% i Too many samples are out of specfication
11.C. ignored for calculation of percentages
Medum > . Harding BLQ valuss Indeterminant considered as flagged for calculation of percentages
Use Zero Use Extrapolated
Igrere Use % o LLOQ

Repart Template Reassay Tagaing

Add Reassay Tag

SCIENTIFIC

FIGURE 5. Adding ISR Samples to an analytical run
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FIGURE 6. The user can filter and group rows in the ISR report using techniques similar to
spreadsheet applications
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Filtering rows by example

Filtering rows by query
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Conclusions

The Incurred Sample Reanalysis features of Watson have been extended to allow for reporting of
Immune Response Module data and other reporting enhancements. Processing and reporting of ISR
data by Watson has been made faster and even more flexible.
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