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DisclaimerDisclaimer

““The findings and conclusions in this The findings and conclusions in this 
presentation have not been formally presentation have not been formally 
disseminated by the CDC and should not disseminated by the CDC and should not 
be construed to represent any agency be construed to represent any agency 
determination or policydetermination or policy””



LifeLife--saving vaccines on the horizonsaving vaccines on the horizon
(source: www.path.org)(source: www.path.org)



Hans Rosling
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Ellenberg SS.Pharmacoepidemiol Drug Saf. 2001;10:411-5.

“The most reliable way to assess causality is in a controlled study, but clinical trials of 
new vaccines are typically too small to detect rare but serious effects. If the size of 
these trials were increased, much more could be learned about the safety of a 
vaccine prior to its exposure to entire populations. “



Some Ideas to Improve PRD Vaccine Safety Some Ideas to Improve PRD Vaccine Safety 
during Preduring Pre--Licensure Clinical TrialsLicensure Clinical Trials

Lessons from Rotashield and Intussusception:Lessons from Rotashield and Intussusception:
–– Larger Larger (vs. maximizing value of available(vs. maximizing value of available) sample size) sample size
–– Single DSMB/integrated safety oversight of candidate vaccineSingle DSMB/integrated safety oversight of candidate vaccine
–– Ensure DSMB includes safety/rare disease epi expertiseEnsure DSMB includes safety/rare disease epi expertise

Use data linkage and pattern recognition to Use data linkage and pattern recognition to 
complement traditional clinician attribution of causality complement traditional clinician attribution of causality 
in clinical trialsin clinical trials

Specimen collection for pharmacogenomic studiesSpecimen collection for pharmacogenomic studies
Use/develop standardized Brighton Collaboration case Use/develop standardized Brighton Collaboration case 
definitions definitions + other processes?+ other processes?

Chen RT, Vaccine 2008, Boston, MA => IABS 2011



New Brighton Collaboration (BC) New Brighton Collaboration (BC) 
PrePre--Licensure Working GroupsLicensure Working Groups

•• INYVAX: Safety Elements of a Protocol for Clinical Trial of INYVAX: Safety Elements of a Protocol for Clinical Trial of 
Vaccines in Resource Limited CountriesVaccines in Resource Limited Countries
–– EC funded, Launched March 2009EC funded, Launched March 2009
–– Lead: Jan Bonhoeffer + Uli Heininger Lead: Jan Bonhoeffer + Uli Heininger 
–– Future: Future: 

•• target diseasetarget disease--specific (HIV, Malaria, TB) vaccinesspecific (HIV, Malaria, TB) vaccines
•• VectorVector--specific (e.g., adenospecific (e.g., adeno--, pox, pox--, DNA), DNA)

•• Viral Vector Vaccines Safety Working Group (V3SWG)Viral Vector Vaccines Safety Working Group (V3SWG)
–– CrossCross--cutting issues currentlycutting issues currently
–– Launched Sept 2008: ~100 => 30 volunteersLaunched Sept 2008: ~100 => 30 volunteers
–– Lead: Bob ChenLead: Bob Chen
–– Future: vectorFuture: vector--specific (e.g., adenospecific (e.g., adeno--, pox, pox--, DNA), DNA)



Example of V3SWG Template ContentExample of V3SWG Template Content

3.  Characteristics of wild type agent3.  Characteristics of wild type agent

3.1.  Please list any disease(s) 3.1.  Please list any disease(s) 
caused by wild type, the strength caused by wild type, the strength 
of  evidence, severity, and  of  evidence, severity, and  
duration of disease fnduration of disease fn
-- healthy peoplehealthy people
-- ImmunocompromisedImmunocompromised
--neonates, infants, childrenneonates, infants, children
-- During pregnancy During pregnancy 
-- in the unbornin the unborn
--any other susceptible populationsany other susceptible populations
-- In AnimalsIn Animals

Characteristics of proposed vaccine  Characteristics of proposed vaccine  
vectorvector

4.1.  What is the basis of 4.1.  What is the basis of 
attenuation/inactivation?attenuation/inactivation?

4.2.  What is the risk of reversion to 4.2.  What is the risk of reversion to 
virulence or   recombination with virulence or   recombination with 
wild type or other agents?wild type or other agents?

4.3.  Is the vector genetically stable 4.3.  Is the vector genetically stable 
during multiple  passages?during multiple  passages?

4.4.  What is known about the genetic 4.4.  What is known about the genetic 
stability  during in vivo replication?stability  during in vivo replication?

4.5.  Will a replication competent 4.5.  Will a replication competent 
agent be formed?agent be formed?

4.6.  What is the potential for 4.6.  What is the potential for 
shedding and  t ransmission? shedding and  t ransmission? 



Recs on issues needing study: 2003 WHO Recs on issues needing study: 2003 WHO 
informal consultation on characterization/ quality informal consultation on characterization/ quality 

aspect of vaccines based on live viral vectors  aspect of vaccines based on live viral vectors  

1.1. The potential for vector recombination with wild type The potential for vector recombination with wild type 
pathogenic strainspathogenic strains

2.2. Implications of prior infections on safetyImplications of prior infections on safety
3.3. Genetic stability of replicating vaccine viruses in vivoGenetic stability of replicating vaccine viruses in vivo
4.4. Potential changes of vaccine viral tropismPotential changes of vaccine viral tropism
6.6. Tests for absence of reversion to virulenceTests for absence of reversion to virulence
7.7. Absence of replicationAbsence of replication--competent virus when replication competent virus when replication 

incompetent vectors are usedincompetent vectors are used
8.8. Vaccine effects on innate immunity and on the induction Vaccine effects on innate immunity and on the induction 

of an immunoof an immuno--suppressive window or immunesuppressive window or immune--activationactivation
9.9. Length of time for monitoring adverse eventsLength of time for monitoring adverse events
10.10. Possible secondary transmission of vaccine virusPossible secondary transmission of vaccine virus
11.11. Inclusion of adventitious agents in cell cultureInclusion of adventitious agents in cell culture

1313
Added by V3SWG
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Digital Divide: Fixed and Mobile PhonesDigital Divide: Fixed and Mobile Phones

Definition: Gap between those who benefit from digital Definition: Gap between those who benefit from digital 
technology and those who do not. technology and those who do not. 
TRUTH #8:TRUTH #8: Midlevel countries in relatively advanced Midlevel countries in relatively advanced 
emerging markets, not the poorest countries, are the emerging markets, not the poorest countries, are the 
best settings for experimental efforts to close the Divide. best settings for experimental efforts to close the Divide. 
(www.digitaldivide.org)(www.digitaldivide.org)





Global Vaccine Safety DataNet in Global Vaccine Safety DataNet in 
Less Developed Settings?Less Developed Settings?

Digital divide likely lesser issue in middleDigital divide likely lesser issue in middle--income income 
countries (e.g., Brazil, China, India) = mix of developed & countries (e.g., Brazil, China, India) = mix of developed & 
developing settings, many with large populationsdeveloping settings, many with large populations
Challenge will be lowChallenge will be low--income countries:income countries:
–– Needs:Needs:

VPD with too low an incidence in middleVPD with too low an incidence in middle--income countries (e.g., income countries (e.g., 
malaria) malaria) 
VPD with unique strains in lowVPD with unique strains in low--income countries (e.g., HIV)income countries (e.g., HIV)

–– Potential good news:Potential good news:
Substantial global resources for Substantial global resources for ““orphanorphan”” diseases R&D, clinical diseases R&D, clinical 
trials + AIDS care => foundation for posttrials + AIDS care => foundation for post--licensure infrastructure? licensure infrastructure? 
Rapid spread cell phone technology (humans love talking)Rapid spread cell phone technology (humans love talking)
Existing Demographic Surveillance System (DSS) = core for VSDExisting Demographic Surveillance System (DSS) = core for VSD



INDEPTH (www.indepthINDEPTH (www.indepth--network.org): network.org): 
International Network of field sites with continuous DemographicInternational Network of field sites with continuous Demographic

Evaluation of Populations and Their Health in developing countriEvaluation of Populations and Their Health in developing countrieses

Vision: an international platform of Vision: an international platform of 
sentinel demographic sites that sentinel demographic sites that 
provides health and demographic provides health and demographic 
data and research to enable data and research to enable 
developing countries to set health developing countries to set health 
priorities and policies based on priorities and policies based on 
longitudinal evidence.longitudinal evidence. INDEPTH's INDEPTH's 
data and research will guide the cost data and research will guide the cost 
effective use of tools, interventions effective use of tools, interventions 
and systems to ensure and monitor and systems to ensure and monitor 
progress towards nationalprogress towards national goals.goals.

Mission: TMission: To harness the collective o harness the collective 
potential of the world's communitypotential of the world's community--
based longitudinal demographic based longitudinal demographic 
surveillance initiatives in resource surveillance initiatives in resource 
constrained countries to provide a constrained countries to provide a 
better, empirical understanding of better, empirical understanding of 
health and social issues, and to health and social issues, and to 
apply this understanding to alleviate apply this understanding to alleviate 
the most severe health and social the most severe health and social 
challenges.challenges.

Closest analogy  to VSD/MCO for LDC’s? use for P3/P4 studies of new vaccines



Some Ideas to Improve PRD Vaccine Some Ideas to Improve PRD Vaccine 
Safety during PostSafety during Post--Licensure Licensure 

Improve accuracy of vaccine exposure ascertainment:Improve accuracy of vaccine exposure ascertainment:
–– Peel off vaccine barcode labels scanned by cell phone => Peel off vaccine barcode labels scanned by cell phone => 

computerized immunization registrycomputerized immunization registry





Establishing Causal Link:Establishing Causal Link:
Adverse Event and VaccineAdverse Event and Vaccine

• Unique lab result

• Unique clinical syndrome

• Epidemiologic study

(or  large clinical trial)
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Copyright restrictions may apply.

da Silveira, C. M. et al. Int. J. Epidemiol. 2002 31:978-982; doi:10.1093/ije/31.5.978

Aseptic meningitis (all causes) among children 1-11 years, by week and year of onset, five 
selected municipalities, Rio Grande do Sul, Brazil 1995-1997

•The risk of vaccine-associated aseptic meningitis ~ 1 case per 3390 doses administered.

• Mass campaign strategy facilitated detection of events that might have gone undetected.
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Onset Interval of Febrile Convulsions After 
MMR Vaccine, VAERS, 1990-2011 

Self- Controlled Case-Series => Passive AEFI data?





Copyright ©2008 American Academy of Pediatrics

Haber, P. et al. Pediatrics 2008;121:1206-1212

FIGURE 2 Proportions of total reports to the VAERS of intussusception cases after 
RotaTeq (February 1, 2006, to September 25, 2007) and RotaShield (October 1, 1998, to 

August 15, 1999) vaccination, according to onset interval



Mullooly J et al. Quality Assessments of HMO Diagnosis Mullooly J et al. Quality Assessments of HMO Diagnosis 
Databases Used to Monitor Childhood Vaccine Safety. Methods of Databases Used to Monitor Childhood Vaccine Safety. Methods of 

Information in Medicine 2004; 43: 163Information in Medicine 2004; 43: 163--170.170.

Conclusions:Conclusions: The misclassification error rates for automated The misclassification error rates for automated 

screening outcomes substantially reduce the power of screening outcomes substantially reduce the power of 

screening analyses and limit usefulness of screening screening analyses and limit usefulness of screening 

analyses to moderate to strong vaccineanalyses to moderate to strong vaccine--outcome outcome 

associations. Medical record verification of outcomes is associations. Medical record verification of outcomes is 

needed for definitive assessments.needed for definitive assessments.

Misclassification => bias towards the null



Factors contributing to misclassification of clinical Factors contributing to misclassification of clinical 
outcomes in less developed settingsoutcomes in less developed settings

= Achille= Achille’’s Heel for PRD vaccine safety studies?s Heel for PRD vaccine safety studies?

High underlying burden morbidity + mortalityHigh underlying burden morbidity + mortality
Understaffing relative to demand for services Understaffing relative to demand for services 
(worsened by brain drain)(worsened by brain drain)
Poor trainingPoor training
Poor diagnostic capabilitiesPoor diagnostic capabilities
Poor referral networksPoor referral networks
UnderUnder--resourcing of health care sector in resourcing of health care sector in 
economy overall economy overall 
Not easy problem to solveNot easy problem to solve



Risk of febrile seizure after measlesRisk of febrile seizure after measles--containing containing 
vaccination, various database studiesvaccination, various database studies

Country Vaccine
Type 

Doses Onset Interval 
(Days)

Relative Risk 
(95%CI)

Attributable 
Risk

Reference

UK Urabe
MMR

77,200 6-11 2.70 
(1.81,4.01)

1:3000 Farrington P. 
Lancet 1995; 
345: 567-69

UK Jeryl-Lynn
MMR

20,100 6-11 3.77 (1.95, 
7.30)

1:3000 Farrington P. 
Lancet 1995; 
345: 567-69

US Jeryl-Lynn
MMR

137,457 8-14 2.83 (1.44, 
5.55)

1:2941 Barlow W, 
NEJM2001;34
5:656-61

VN Measles 53,256 0-14 2.4 (0.9-6.1)
(Viral Fever)

? Ali M. Bull 
WHO 2005; 
83:604-10



SummarySummary
Urgent global need vaccines vs. PRD (HIV, malaria, TB, etc.) Urgent global need vaccines vs. PRD (HIV, malaria, TB, etc.) 
Many of these vaccine candidates will use Many of these vaccine candidates will use ““high techhigh tech”” approaches approaches 
with limited past human experience.with limited past human experience.
Increasing ability to capture safety data in preIncreasing ability to capture safety data in pre-- and postand post-- licensure licensure 
needed, especially in countries with highest incidence.needed, especially in countries with highest incidence.
Ease: middle > lower income countriesEase: middle > lower income countries
–– Positive: increase in cell phone, R&D on orphan diseases, DSS Positive: increase in cell phone, R&D on orphan diseases, DSS 
–– Negative: poor specificity of Dx = AchilleNegative: poor specificity of Dx = Achille’’s heel? Major need in staff s heel? Major need in staff 

training /developmenttraining /development
–– Challenge: catalyze/harness positive > negativeChallenge: catalyze/harness positive > negative

Mass campaign in context of good AEFI surveillance may serve as Mass campaign in context of good AEFI surveillance may serve as 
good interim proxygood interim proxy


