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Why we need post vaccine introduction  
surveillance and safety monitoring for 
any vaccine? 

ÅPre-licensure data are inadequate to address 
some safety concerns at the time of vaccine 
introduction 

 

ÅLead activities related to best use of the vaccine  
while monitoring /evaluating overall prevention 
and control of the disease 



Experience 1: Rota vaccine introduction 

ÅRotaShield® vaccine was the first vaccine to 
prevent rotavirus gastroenteritis approved for 
use in the US in 1998 

ÅSome  vaccinated infants developed 
intussusception(IS) and Vaccine was suspended 

 

Did RotaShield® vaccine cause intussusception? 

 

ÅInvestigations showed that RotaShield® vaccine 
caused intussusception in some healthy infants 
who normally would be at low risk for this 
condition; CDC estimated that  1 or 2 additional 
cases of IS/10,000 infants vaccinated with 
RotaShield® vaccine. 
Å  The risk of IS increased 20 to 30 times, within 2 weeks following 

the first dose  

Å The risk increased 3 to 7 times , within two weeks after the 
second dose   

Å There was no increase in the risk of IS following the third dose   
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Withdrawal of 
Rotavirus Vaccine 
Recommendation 
In July 1999, CDC recommended that 
health-care providers and parents 
postpone use of the rhesus rotavirus 
vaccine-tetravalent (RRV-TV) 
(RotaShield[Registered]*, Wyeth 
Laboratories, Inc., Marietta, 
Pennsylvania), for infants, at least 
until November 1999. This action 
was based on reports to the Vaccine 
Adverse Event Reporting System of 
intussusception (a type of bowel 
obstruction that occurs when the 
bowel folds in on itself) among 15 
infants who received rotavirus 
vaccine. Also at that time, the 
manufacturer, in consultation with 
the Food and Drug Administration, 
voluntarily ceased further 
distribution of the ǾŀŎŎƛƴŜΧΧΧΦΦ 



Experience 1: Rota vaccine introduction 

Was IS suspected before licensure of RotaShield® 
vaccine? 

 

Å5 cases of IS were reported among 10,054 (0.05%) vaccine 
recipients in 27 pre clinical studies; all were infants who 
received a second or a third dose of vaccine. 

ÅThe difference was not statistically significant between the 
vaccine and control groups. 

ÅCareful evaluation was undertaken  and no relationship was 
found; as a precaution, IS was listed in the package insert of 
the vaccine as a possible side effects 

 



 

Question 1 

 

ÅDid RotaShield® pre 
clinical data 
adequately address 
the potential issue of 
IS? 

 

Question 2 

 

Å²ŀǎ ΨRotaShield® 
ŜȄǇŜǊƛŜƴŎŜΩ ŀ ǎŜǘ 
back for the use of 
subsequent  rota 
virus vaccines? 



Experience 2: Pentavalent (DTwP-
HepB-Hib)vaccine introduction in 
Asia 

ÅPentavalent vaccine (DTwP-
HepB-Hib) was introduced in  
Bhutan, India, Sri Lanka, 
Vietnam during 2007-2012 

ÅSome serious adverse events, 
including deaths had resulted 
in temporary suspension or 
withdrawal of the vaccine 
[Vaccines from 3 different 
manufacturers] 

ÅInvestigations found lack of 
evidence of causality; but 
triggering effects of the 
vaccine was not ruled out 

 

 



So what went wrong in introduction of 
Pentavalent (DTwP-HepB-Hib)vaccine 
in these countries? 

ÅPost introduction surveillance was in place 

ÅQuality of the investigations?  missing information  

ÅLack of background rates of reported Adverse Events 
ÁRates of Sudden Infants Death Syndrome 

ÁRates of HHE 

ÅDirect or indirect political involvement due to public 
pressure 

ÅLack of risk management/ risk communication plan 



 

Question 3 

 

ÅDid Pentavalent introduction experience  lead to 
improve surveillance and safety monitoring in the 
countries? 



 
Post vaccine introduction surveillance 
of dengue :Importance and need 
 
In long term, vaccine is expected to change the 

disease epidemiology  

ÁAge shifting 

ÁEndemicity: infections, clinical cases 

ÁCirculating /prevailing DENV type 



Factors influencing the possible 
changing epidemiology 

ÅVaccine Efficacy 

ÅVaccine Effectiveness 

ÁDirect and indirect effects (Including herd protection) 

ÅImmunization coverage 

ÁImmunization strategies: routine vs mass immunization 

ÁCompliance: affordability, safety issues 

ÁOff label use 



Methods for post vaccine 
introduction surveillance of dengue 

ÅRoutine surveillance 

ÁPassive surveillance 

ÁUnder-reporting 

ÁData quality issues 

ÅEnhanced (Activated) passive surveillance/ 

Sentinel surveillance 

ÁTo generate quality data in a defined population/defined 

time 

 



Methods for post vaccine introduction 
surveillance of dengue (cont.,)  

Modelling studies 

ÅOver all vaccine impact on disease reduction over the time 

ÁDirect & Indirect (Herd)  effects 

ÁVaccinated vs non vaccinated population 

ÁAge shifts 

 

ÅCost effectiveness  

ÁSocietal economic impacts 

 

ÅImpact of vaccines on disease control with vector control 
strategies 

 



Post vaccine introduction safety 
monitoring : importance and need 

ÅPossible safety concerns 

ÁVaccine introduced dengue/ severe dengue 

ÁVaccine associated adverse reactions/AEs with special interests 

ÁVaccination of high risk population 

ÁVaccine co-administration safety issues 

ÅPre-licensure data are inadequate to address some safety 

concerns at the time of vaccine introduction 

ÅNeed more large population based data 

ÅRare events of safety concerns, with complex nature; Severe Dengue,  



Villar L et al. N Engl J Med 2015;372:113-123. 



Carrying out post introduction safety 

monitoring;  Responsibility? 

ÅCountry 

ÁNational Immunization Programme 

ÁNational regulatory Authority 

ÁPharmaco-vigilance centers 

 

ÅVaccine manufacturer(s) 

 





Important Potential Risks 

ÅAllergic Reactions (including anaphylactic reactions) 

ÅYF vaccine-associated viscerotropic disease (YEL-AVD) 

ÅYF vaccine-associated neurotropic disease (YEL-AND) 

ÅIncrease in the severity of dengue disease 



 
Dengue vaccine associated adverse 
reactions with special interests 
 

ÅThese  are considered 
as theoretical risks for 
CYD dengue vaccine.  
Åpre-licensure data from 

clinical trials are not 
sufficient to detect rare 
events. 
ÅNeed to know 

background rates of 
these events 
ÅSurveillance / special 

studies to generate 
background rates is 
necessary 

 

ÅYF vaccine-associated viscero-tropic disease (YEL-AVD) and  
YF vaccine-associated neurotropic disease (YEL-AND) 

 

Source: Global Manual on Surveillance of AEFI , 
WHO, 2014 

http://vaccsafetytraining.fillmann.net/rates-of-adverse-vaccine-reactions.html


 
Vaccine introduced dengue/ severe 
dengue 
 
ÅYounger age 

ÅIndividual immuno response 

ÁWaning immunity 

ÁEffects of Antibody Depending Enhancement 

(ADE) 

ÅBaseline sero status at the time of vaccination 

ÅVaccine efficacy: varied by DENV serotypes 



 
Vaccine associated severe dengue 
 
ÅThe risk of developing 

more severe dengue 
disease over time from 
the start of vaccination 

 

ÅThis safety concern is 
linked to the natural 
disease itself and may 
potentially occur after 
dengue vaccination.  

Hospitalization VCD (any severity) in 
vaccinated subjects compared to 
control by age (CYD 14: year 3)  

Based on paper published by 
Hadinegoro et al, NEJM , 2015 



Important Missing Information 

ÅImmunocompromised subjects (including patients with HIV 

    infection with impaired immune function). 

 

ÅPregnant or lactating women. 

 

ÅInfants (less than 9 months old) and adults more than 60 
years of  age. Limited safety data are available in toddlers. 

 

ÅLimited safety data are currently available in: 

ÅAdult endemic population from 18 to 45 years old, 

ÅAdults from 46 to 60 years old (no data in endemic 
population). 



Important Missing Information 

ÅPossibility of unknown rare , serious adverse 
events 

ÅAnaphylaxis, YEL-AVD, YEL-AND 

Å The current safety database allowed for the detection of 
very common, common and uncommon AEs 

 

ÅVaccine co-administration safety issues 

ÅYounger age groups: DTP/HepB/IPV, DTP/Hib/IPV, MMR 

ÅAdolescents/ Adults: Yellow fever vaccine ,Influenza 

vaccine 



Methods for post vaccine 
introduction safety monitoring 

ÅSurveillance 

ÁEnhanced passive surveillance 

ÁActive surveillance 

ÅSpecial studies 

ÁCohort Event Monitoring (CEM) 

ÁSelf-controlled case series analysis 

ÁCase control, nested case-control studies (identify risk 

factors) 

 



Thank You 

The first dengue vaccine does not have the hoped-for high and balanced efficacy over 
all age groups. The quest to overcome these shortcomings through different vaccine 
development approaches has intensified. But in the meantime, the question is, can we 
use this vaccine, and if so, how? The answer will depend on a broader perspective in 
evaluating vaccines. Because the ultimate goal of vaccination goes beyond efficacy, 
we need to consider the capacity of a vaccination program to reduce hospitalizations, 
thus minimizing the pressure on health systems and reducing health inequities. 
 

- Annelies Wilder-Smith & Duane Gubler 
Dengue vaccines at a crossroad  

Science 6 November 2015;350: 626-627.  
[DOI:10.1126/science.aab4047] 

www.sciencemag.org 
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The rotavirus vaccine's withdrawal and physicians' trust in 
vaccine safety mechanisms. 

McPhillips HA1, Davis RL, Marcuse EK, Taylor JA. 
 
 
OBJECTIVE: 
To determine how the withdrawal from the market of the rotavirus vaccine has affected 
physicians' trust in vaccine safety mechanisms, future adherence to vaccine recommendations, 
and willingness to use a new rotavirus vaccine. 
 
RESULTS: 
Following the withdrawal of the rotavirus vaccine, 83% of respondents believed the 
postlicensure surveillance system works well to monitor vaccine safety, while 22% of 
respondents believed the prelicensure system works well to determine vaccine safety. After 
adjusting for physician specialty and years in practice, respondents who believed the 
prelicensure vaccine safety system works well were significantly more likely to be early 
adopters than those with less confidence in prelicensure studies (adjusted odds ratio, 2.2 [95% 
confidence interval, 1.3-3.6]). 
 
CONCLUSIONS: 
Physicians have different levels of trust in prelicensure studies that determine vaccine safety 
and postlicensure surveillance systems that monitor vaccine safety. Trust in prelicensure 
vaccine safety evaluations may be associated with early adherence to new vaccine 
recommendations. 

Arch Pediatr Adolesc Med. 2001 Sep;155(9):1051-
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Rotavirus vaccine and the news media, 1987-2001. 
Danovaro-Holliday MC1, Wood AL, LeBaron CW. 
 
CONTEXT: 
In August 1998, the US Food and Drug Administration licensed the first vaccine 
against rotavirus, the most important cause of severe childhood diarrhea. 
Fourteen months later, amid intense media activity, the vaccine was withdrawn 
after an association was found with intussusception. 
 
OBJECTIVES: 
To examine the character of news media stories about rotavirus vaccine before 
and after intussusception became an issue, to evaluate what prompted the 
stories, and to assess the extent to which they evoked public reaction. 
. 
CONCLUSIONS: 
In response to reports about an adverse event, news media stories about 
vaccines can change abruptly from positivity to negativity. Since most vaccine 
stories may be stimulated by research and public health actions, opportunities 
exist to provide the media with accurate information necessary to avoid the 
"early idealization-sudden condemnation" pattern seen with rotavirus vaccine. 

JAMA. 2002 Mar 20;287(11):1455-62. 
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