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Overview of WHO Guidelines

• Acknowledges the importance of 
stability to the success of immunizationstability to the success of immunization 
programs worldwide

• Provides a scientific basis and guiding g g
principles for evaluation of stability 
over the vaccine lifecycle
– For the purpose of clinical trial 

monitoringg
– For licensing
– For post licensure monitoring

• Adopted by the 57th meeting of the• Adopted by the 57th meeting of the 
WHO Expert Committee on Biological 
Standarization, 23-27 October 2006
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Overview of WHO Guidelines (cont.)

• Supported by pp y
implementation 
workshops 

Seoul Korea (Apr 2008)– Seoul, Korea (Apr 2008)
– Geneva, Switz. (Oct 2008)

• Workshop proceeding 
published in a special 
issue of Biologicalsissue of Biologicals, 
November 2009, 37(6)
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Stability Quality Attributes

• Stability quality attributes should include those properties 
which impact safety and/or efficacywhich impact safety and/or efficacy
– e.g., potency, sterility, etc.

• Note: all properties change over time; thus any 
parameter related to safety and/or efficacy should be 
part of the vaccine stability program

• Stability quality attributes should also include propertiesStability quality attributes should also include properties 
which impact stability over the course of shelf-life
– e.g., increase in moisture over time for a lyophilized vaccine

• Similarly properties which impact stability should be part 
of the release specification for the product
– Moisture of a lyophilized vaccineMoisture of a lyophilized vaccine
– pH of an adjuvanted vaccine
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Basic Principles of Vaccine Stability

• A scientific basis of stability begins with 
d t di h i d dunderstanding how vaccines degrade

– First order kinetics
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Basic Principles of Vaccine Stability (cont.)

• A first order kinetics equation 
(log of potency) is fit to vaccine 
stability data using least 
squares regression 3 2
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Basic Principles of Vaccine Stability (cont.)

• Study design should acknowledge the goal of the 
stability studystability study
– ICH intervals are designed to provide sufficient data at time of filing
– Statistical design can be used to minimize uncertainty

4.9
5.1
5.3
5.5

m
L

Usual ICH Intervals
– Shelf-life Determination

• Data clustered at the 
desired shelf-life will 
minimize impact of 
uncertainty on SL

– Determination of loss rate
• Testing at beginning and end will 

reduce uncertainty on the loss rate

3.4
3.6
3.8
4.0

m
L

Me Stability

3.5
3.7
3.9
4.1
4.3
4.5
4.7

0 6 12 18 24 30 36

lo
g 1

0
TC

ID
50

/m

5.5

Centered on 24-Months

uncertainty on SL 
determination

Design 1

Design 2

2.0
2.2
2.4
2.6
2.8
3.0
3.2

0 6 12 18 24 30 36

lo
g

1
0
T

C
ID

5
0
/m

0 6 12 18 24 30 36
Time (Months)

3.9
4.1
4.3
4.5
4.7
4.9
5.1
5.3

lo
g 1

0
TC

ID
50

/m
L

0 1 2 3 4 5

Design 1 Design 2
1 1
2 1
3 4
4 4

0 6 12 18 24 30 36
Time (Months)

Drug Information Association www.diahome.org 9

3.5
3.7
3.9

0 6 12 18 24 30 36
Time (Months)

4 4
sb=0.45 sb=0.33

Reduction=25%



Stability During Development

• Strategic use of accelerated stability data
U d t di i t bilit– Understanding vaccine stability

• Mechanism of degradation
• Kinetics model

– Formulation development
– Impact of bulk stability on final product stability

• in lieu of sequential stability

– Benchmark for vaccine 
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Stability During Development (cont.)

• Use clinical stability to 
define what the subject 

Clinical Stability
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Stability Supporting Licensure

• Shelf-life determination –
Long Term Stability at 2-8 C

4 0
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Stability Supporting Licensure (cont.)

• Note: Shelf-life determination 
does not acco nt for ariabilit indoes not account for variability in 
release potencies of future 
manufactured lots
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Post Licensure Stability Evaluation

• Similar to shelf-life determination, stability modeling should be 
tili d t ti t d t lit d i t bilit it iutilized to estimate product quality during stability monitoring
– Highly variable measurements yield sporadic stability OOS results
– The stability model yields a more precise estimate of vaccine quality
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Post Licensure Stability Evaluation (cont.)

• Stability comparison after a process or facility change
– Stability is a product quality attribute Dist ib tion ofStability is a product quality attribute

– Distribution modeling can be used to 
determine an acceptable change in 
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Challenges to Implementation

• Statistical thinking and modeling
– Appreciation of variability and risk
– Growing awareness of the need for skilled 

statisticians in nonclinical developmentstatisticians in nonclinical development
• Statistical approaches to bioassay development, 

validation, and maintenance
• Application of design of experiments to support quality 

by design
• Statistical process controlStatistical process control
• Stability modeling and comparability strategies

– Statistical training of industry and regulatory scientists
– User friendly software solutions
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Challenges to Implementation (cont.)

• Inaccurate stability modeling can lead to poor estimates 
of vaccine shelf-lifeof vaccine shelf life
– The default model for 

stability of vaccines is a 
1st order kinetics model

Stability Kinetics
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Challenges to Implementation (cont.)

• Harmonization of stability modeling and stability monitoring
ICH shelf life determination ses a model of the mean prod ct
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Challenges to Implementation (cont.)

• Application to legacy products which are controlled 
t t tto target
– Legacy vaccine specifications are typically established to 

assure consistency at releaseassure consistency at release
• No provision for product stability
• Release and EAC are the same

Th WHO G id li– The WHO Guidelines 
should be applied to 
vaccines which have SpecificationsRelease

Limits
Capability

Limits

been developed with a 
vision towards 
supporting release and

Shelf-LifeMinimum Requirement
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Summary

• The WHO Guidelines on Stability Evaluation of Vaccines y
provides a scientific framework for assuring vaccine 
quality throughout shelf-life
A i t t ti ti l d i d l i d th• Appropriate statistical design and analysis reduces the 
uncertainty in vaccine stability evaluation, and thereby 
risk

• Implementation of the guidelines has both statistical and 
practical challenges which must be addressed to help 
assure adequate supply of quality vaccines to the worldassure adequate supply of quality vaccines to the world
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