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ICH Q2(R2): A Paradigm Shift

• New edition effective June 2024 — replaces ICH Q2(R1) 
after 20+ years. 

• Mandatory for all new regulatory submissions.

• Key change: move from point estimate to confidence 
interval-based assessment for accuracy & precision. 

Regulatory Context
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• Previously established acceptance criteria 
challenged

• Traditional study designs need revision

• Industry-wide impact

Impact on Practice
• Total Error approach — combines bias & 

precision into a single criterion 

➢Now mentioned in guideline 

➢Not in scope of this presentation

• Keep separate assessment — accuracy & 
precision evaluated independently

➢Adaptation of design/acceptance criteria

➢Focus of this presentation

➢Focus on Precision validation

Two Main Solutions

Q2(R1) : CVip < Criteria                  Q2(R2) : 95% One-sided upper confidence bound CVip < Criteria

Acceptance 
criteria

ICH Q2(R1) ICH Q2(R2)



Simulation-based methodology - Objective

9INTERNAL USE

Producer's Risk 
Risk of rejecting a valid 

method
 Revalidation costs

Consumer's Risk 
 Risk of accepting an 
inadequate method

 Release of bad batch
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Define max acceptable 
intermediate precision 

CV: CVip max

Define

Choose Design

Derive acceptance criteria so 
P(accept | CVip max) > 0.95

Compute Criteria
to control Producer’s risk

Compute consumer's risk 
at CVip = 2 × CVip max

Quantify consumer’s
risk

Ex : CVip max = 1.35%

Ex : 6 series of 3 determinations

Ex : 3.5% criteria lead to producer’s risk 
of 5%

Ex : risk estimated assuming
 CVip = 2*1.35 = 2.7
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Define max acceptable 
intermediate precision 

CV: CVip max

Define

Choose Design

Derive acceptance criteria so 
P(accept | CVip max) > 0.95

Compute Criteria
to control Producer’s risk

Compute consumer's risk 
at CVip = 2 × CVip max

Quantify consumer’s
risk

Ex : CVip max = 1.35%

Ex : 6 series of 3 determinations
Ex : risk estimated assuming

 CVip = 2*1.35 = 2.7

Ex : 3.5% criteria lead to producer’s risk 
of 5%
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Define max acceptable 
intermediate precision 

CV: CVip max

Define

Choose Design

Derive acceptance criteria so 
P(accept | CVip max) > 0.95

Compute Criteria
to control Producer’s risk

Compute consumer's risk 
at CVip = 2 × CVip max

Quantify consumer’s
risk

Balance Risks/Feasibility

Optimal 
Design/Criteria pair

Ex : CVip max = 1.35%

Ex : 6 series of 3 determinations
Ex : risk estimated assuming

 CVip = 2*1.35 = 2.7

Ex : 3.5% criteria lead to producer’s risk 
of 5%
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Based on CVip observed on past validated 
methods. 

✓ Empirical & data-driven approach
✗ Product-specific → may not generalize

From Historical Data ?
Maximum acceptable analytical variability to 
meet the specifications. 

✓ Derived from product quality requirements

✗ “Space” left for process variability?

From Specification limits ?

From Previous criteria ?
Back-calculate the CVip max tolerated by prior 
point-estimate-based criteria and designs 

✓ Continuity with previous practice 
✗ May inherit sub-optimal thresholds
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Assay of the API in a Synthetics Drug Product 

Commonly used criteria for Q2 (R1) : 2% on Point Estimate

Commonly used design : a 4x3 (4 series of 3 determinations) design

Specifications: [95% - 105%] of Label claimed

Which design and criteria should we use for Q2 (R2) ?
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CVip max = 1.35
5% producer’s risk

From Q2(R1) criteria : CVip max =  1.35%
(consistent with specifications [95% - 105%])

Consumer’s risk 20%

Design
Criteria

(Q2 (R2))
Producer’s

risk
Consumer’s

risk

• 4x3 2% (Q2(R1)) 5% 20%



Example of application
Validation of an API assay method

25

From Q2(R1) criteria : CVip max =  1.35%
(consistent with specifications [95% - 105%])

Consumer’s risk <1%

Design
Criteria

(Q2 (R2))
Producer’s 

risk
Consumer’s

 risk

• 4x3 2% (Q2(R1)) 5% 20%

• 4x3 2% 84% <1%

CVip max = 1.35
Producer’s risk = 84%
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From Q2(R1) criteria : CVip max =  1.35%
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CVip max = 1.35
5% producer’s risk

Design
Criteria

(Q2 (R2))
Producer’s 

risk
Consumer’s

 risk

• 4x3 2% (Q2(R1)) 5% 20%

• 4x3 2% 84% <1%

• 4x3 5.2% 5% 37%

• 6x3 3.5% 5% 19%

• 8x3 2.9% 5% 7%

Consumer’s risk 7%
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From Q2(R1) criteria : CVip max =  1.35%
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 risk
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From Q2(R1) criteria : CVip max =  1.35%
(consistent with specifications [95% - 105%])

CVip max = 1.35
5% producer’s risk

Design
Criteria

(Q2 (R2))
Producer’s 

risk
Consumer’s

 risk

• 4x3 2% (Q2(R1)) 5% 20%

• 4x3 2% 84% <1%

• 4x3 5.2% 5% 37%

• 6x3 3.5% 5% 19%

• 8x3 2.9% 5% 7%

• 12x3 2.4% 5% 1%

Proposed Design : 6x3

Proposed Criteria :
95% One-sided upper confidence bound CVip ≤ 3.5%
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Conclusion

• A simulation-based framework to justify designs & 
acceptance criteria under ICH Q2(R2)

• Flexible & adaptable — Fine-tune to your context: 

−Fit to your own definition of “good method” and “bad method”, 

−Fit to acceptable consumer's risk

•  Extendable — A similar approach can be applied to accuracy 
validation



Thank 
You
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