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Cross Validation
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ICHM10 section 6.2: Cross Validation
Ø When?

– Different methods or different labs used within 1 study
– Different methods used across studies

o PK data compared to support special dosing regimens or
o PK data compared to support regulatory decisions re. safety, efficacy, labelling

Ø How?
– QCs L,M,H in triplicate and
– Study samples (n≥30) across concentration range

Ø Assessment?
– Bland-Altman plot
– Deming regression
– Concordance correlation coefficient

Ø Criteria?
– None; assess impact on clinical data in case of disproportionate bias
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Cross-validations beyond ICHM10: how to 
move forward?

Ø What exactly is Bland-Altman?
Ø How to deal with the absence of acceptance criteria?
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Bland-Altman



What is the purpose of a cross validation? 

Ø Unlikely that 2 methods will agree exactly; every method produces an 
estimate of the true value

Ø What is the agreement between 2 methods ie by how much does the 
new method differ from the old?

Ø If the difference does not impact the clinical interpretation, new 
method can replace old (or the two be used interchangeably)

Ø Ideally define in advance what difference is acceptable for the 
parameter you quantify in order to determine the sample size
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What statistical approach for comparing 2 
methods? 

Ø Bland-Altman state that correlation coefficient or regression analysis 
are not appropriate ! High correlation does not imply good agreement.

Ø Instead propose to plot difference of measurements by 2 methods 
(absolute or as %) against mean (mean is best estimate as true value 
is unknown)

Ø Calculate mean difference and limits of agreement (mean +/- 1.96*SD; 
95% differences fall between these limits)

Ø If differences within limits of agreement have no impact on clinical 
interpretation, both methods can be used
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B&A applied to Bioanalysis; example #1
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• 2 different labs (Europe & 
China) used within 1 multi-
site study

• 30 study samples selected 
for cross-validation

• Average difference: -5.2%
• Limits of agreement: 

-14.3% to +3.8%
• 29/29 samples show 

difference <20% (1 had no 
result)



B&A applied to Bioanalysis; example #2

9

• 2 different labs used across 
development program

• 200 study samples selected 
for cross-validation

• Average difference: +15.8%
• Limits of agreement: 

-24.3% to +56.0%
• 105/178 samples show 

difference >20% (22 had no 
result)



Impact assessment

Ø Major question: “which difference can be tolerated without impact on 
clinical interpretation (ie PK)?” or “when is the bias disproportionate?”

Ø Not for BA to decide but needs to be assessed by clinical 
pharmacology  

Ø Limits of agreement of +/- 20% seem acceptable without impact on 
PK; this would be in line with ISR criteria 

Ø Example #1: Limits of agreement: -14.3% to +3.8% 
Ø Example #2: Limits of agreement: -24.3% to +56.0% 
→impact on PK needs to be assessed by clinical pharmacology
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Some thoughts…

Ø In line with current procedures it would be logical to accept that limits 
of agreement of +/- 20% have no impact on PK

Ø When the difference is beyond these limits clinical pharmacology 
needs to assess the impact on PK

Ø 2-tiered approach; 
– Tier 1: QCs measured by the 2 methods; compared to nominal
– Tier 2: incurred samples compared by B-A plot
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Documentation
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ICH M10 Section 8: Documentation
Ø 8.1 Summary Information: 

– The information that should be provided in the CTD 
– See also recent FDA Guidance for more clarification on how to report 
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ICH M10 Section 8: Documentation
Ø 8.2 Documentation for validation and Bioanalytical reports; detailed in Table 1: 

– at analytical site
– in validation report
– In bioanalytical report

– 100% of chromatograms BA/BE studies (and corresponding validation 
report)

– IS plot
– Run summary sheet (containing oa. analyte and IS responses, retention 

times)
– List of regulatory site inspections including dates and outcomes (in CTD?)
– Some requests are limited to BA/BE studies

14



Concerns on Documentation
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• Table 1 carries the risk of becoming overinterpreted 
which may lead to increased resources for industry. 

• We suggest to limit the requirements in table 1 to 
BA/BE-studies, and allow reporting of other studies to be 
less detailed (i.e. less in reports but allow documentation 
to be available at the analytical site)
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Ø Thank you
Ø Questions?



Contact Information

Questions: info@e-b-f.eu

European Bioanalysis Forum vzw 
www.e-b-f.eu
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