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Vaccine Safety Surveillance in 
Post-Authorization

Active vaccine safety surveillance

Data collection system that seeks to ascertain – as 
completely as possible – the number of AEFIs in a given 
population by a continuous organized process. 

Put in place to overcome the limitations and to 
complement passive systems – does not replace passive 
surveillance.

Provides the most accurate and timely information, but 
it is an expensive strategy.

Passive vaccine safety surveillance

Spontaneous reporting of AEFIs by health care providers, 
immunization providers, consumers, or by other sources 
to the appropriate level in each country depending on its 
national PV reporting system (NRA) or to the Marketing 
Authorization Holder MAH.

Collected data does not derive from a study or any other 
organized data collection. 

Is a relatively inexpensive strategy to cover large areas, 
but data quality and timeliness are difficult to control.

Safety surveillance is a fundamental tool in Pharmacovigilance 



Vaccine Safety Surveillance in 
Post-Authorization Studies

Post-Authorization Safety Studies PASS (EMA 
GVP VIII)

Any study relating to an authorized medicinal product conducted 
with the aim of identifying, characterizing or quantifying a safety 
hazard, confirming the safety profile of the medicinal product, or 
of measuring the effectiveness of the risk management measures 
(EMA GVP Annex I). 

May be an interventional clinical trial (Phase IV) or an 
observational, non-interventional study.

May be aimed at collecting data to enable assessment of safety of 
medicinal products in everyday medical practice.

Post-Authorization Efficacy Studies PAES (EMA 
PAES Guidance)

Studies conducted within the authorized therapeutic indication 
to complement available efficacy data in the light of well-
reasoned scientific uncertainties on aspects of the evidence of 
benefits to be  / or only can be addressed post-authorization 
(EMA Scientific Guidance of efficacy studies 2014).

Although the term refers to “efficacy”, PAES collect data in a 
setting that reflects general clinical practice rather than a 
randomized clinical trial.

PAES are providing rather  «effectiveness» data than «efficacy» 
data.



Conclusions: 
Published studies on COVID-19 vaccine safety surveillance in 
LMICs are limited in number and the methods used do not often 
address potential confounders. Active surveillance of vaccines in 
LMICs are needed to advocate vaccination programs. 
Implementing training programs in pharmacoepidemiology in 
LMICs is essential.

Key Points

 Active surveillance studies have been used to monitor COVID-19 
vaccine safety in low- and middle-income countries.

 Most studies were cross-sectional with limited outcome validation 
and no temporal assessment.

 Major vaccination data sources were medical charts or self-reported 
cases based on clinical signs or symptoms.

 Only one-third of the studies employed parametric models, such as 
logistic regression (n = 17, 29.3%) and Cox regression (n = 3, 5.2%).



Study Designs

Table 1:
Summary of

Characteristics
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Literature Examples of AVSS studies



What is the vaccine safety datalink?

Since 1990, the Vaccine Safety Datalink (VSD) monitors the

safety of U.S. licensed vaccines by conducting surveillance and

targeted research studies on rare, unusual adverse events

following immunization, and provided critical, timely scientific

information to the Centers for Disease Control and Prevention

(CDC) Advisory Committee on Immunization Practices (ACIP).

The Vaccine Safety Datalink (VSD) conducts active surveillance

and vaccine safety research studies.



How did it help with the covid-19 vaccine?

Since the start of the U.S. COVID-19 vaccination
program, the VSD has conducted near real-time 
safety surveillance of COVID-19 vaccines using
Rapid Cycle Analysis.

Key metrics include population demographics, 
vaccine uptake, prespecified safety outcomes, 
sequential analyses results, and descriptive data 
on potential vaccine safety signals.

Dashboard visualizations are used to provide
situational awareness on dynamic vaccination
coverage and the status of multiple safety
analyses conducted among the VSD population.
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Population
under
surveillance

VSD includes the participation of healthcare
systems that serve approximately 12 million
persons annually, or 3.6% of the U.S.
population, with all major demographic
groups represented and no major differences
in sex, race, ethnicity, and education
attainment between the VSD and the 2010
US Census population.
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Methodology

VSD COVID-19 Vaccine Dashboard, which consolidates
and visualizes summary coverage and safety data from
eight of the nine VSD sites, was possible due to VSD’s
well established distributed data model (DDM) and
dynamic data files(DDF).

Vaccination data are linked with health outcome data,
both of which are captured during routine patient care
visits.

Each site creates a standardized set of patient files with
unique study identification numbers using their
electronic health record (EHR) system, and CDC obtains
relevant data from site files to create specific datasets
for analyses.
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Inclusion
The vaccinated population consists of enrolled VSD 
members who are vaccinated and age-eligible to
receive COVID-19 vaccination.

The age range of the population is adjusted when
new age groups are authorized to receive COVID-19 
vaccine.

Individuals must be enrolled in one of the VSD sites 
on the day of their COVID-19 vaccination to be
included in the vaccinated population.



How was the database Search?





• The observed number of pre-specified
outcomes of interest in a defined risk window
following COVID-19 vaccines are compared to
the expected number;

• if the observed rate is significantly higher
than the expected rate, this indicates a
‘‘statistical signal.”

• If such a signal is identified, additional
analyses are conducted to determine if there
is a true association, in which case a formal
epidemiologic investigation may be
undertaken.

Analysis



Example of a safety study aiming a specific
population, in this case Health 
professionals



In this safety study a special
population, the elderly, are
the target



In this study the goal was to observe a
change in the vaccine scheme, with use of
diferente vacines as booster doses



In this example, another
special population being
evaluated, the pregnant
women.



Methods: A prospective observational safety surveillance study of the incidence 

of important medical events (IME) and serious adverse events (SAE) was 

conducted in healthy children from two outpatient clinics at the Institute of 

Guatemalan Social Security (IGSS) who received pentavalent and oral polio 

vaccines at 2, 4 and 6 months of age.  Parents were contacted by telephone 2 

weeks after each dose and 6 weeks after the 3rd dose.  All outpatient, emergency 

department visits, and hospitalizations were monitored.  Each child was followed 

for a minimum of 5 months.  SAEs were evaluated by a safety monitor and judged 

for relationship to the vaccine.  A self-controlled analysis was conducted to 

determine if there was evidence of increased risk of SAEs following vaccines as 

compared to control time windows. 

Study was designed within a RMP 
as a requirement of WHO PQ

Conclusion: The liquid pentavalent vaccine was associated with low rates of 

SAEs and not associated with increases in healthcare visits or hospitalizations. 

Systems can be set up in low to middle income countries to capture all health 

care visits to monitor the safety of new vaccines.  



Study Design

• Setting: 
• Guatemala City, Guatemala
• 2 public health clinics from the Institute of Social Security (ISS) in Guatemala City will perform the 

primary immunization using the pentavalent vaccine Quinvaxem® only 

• Design outline:
• administration of 3 injections 1 month apart starting at 2 months of age according to the National 

Vaccination Program
• active surveillance of clinically relevant adverse reactions after administration 
• group size: 3’000 (Quinvaxem®)
• follow-up period: 

- active: until 1 month after third vaccination
- passive: up to six months after last vaccination

• 3’000 infants eligible for local EPI schedule enrolled over 1.5 years



Important Medical Events

• severe injection site reactions (e.g., 
cellulitis, swelling etc.) 

• whole limb swelling

• thrombocytopenia 

• persistent crying / abnormal crying 

• encephalopathy and / or related signs 
and symptoms

• neurological disorders and / or related 
signs and symptoms

• serum sickness like disease 

• unusual events

• all serious (according to the ICH criteria ) 
events 

• sudden infant death (sudden 
unexplained death) 

• hypotensive-hyporesponsive episodes 
(HHE-like symptoms) 

• fever > 39.5°
• convulsions  / seizures (incl. febrile 

convulsions) 
• anaphylactic reactions / anaphylactic 

shock 
• hypersensitivity reactions

Whenever a treating health care 
professional considers an event 
clinically relevant, the event must be 
reported. 



Inclusion / Exclusion Criteria

Inclusion criteria
• Infants eligible for the national routine childhood 

immunization schedule (local EPI schedule)

• Parent or legal guardian accessible by telephone 
(approximately 90-95% of families own a mobile 
phone in this population)

• Consent to medical information release obtained 
from parent or legal guardian of the subject

Exclusion criteria
• Known or presumed hypersensitivity to any 

component of the vaccine, or individuals with a 
history of allergy to products or mercury-containing 
compounds, such as sodium ethylmercurothio-
salicylate (e.g.thiomersal)

• Children having shown signs of hypersensitivity after 
previous administration of diphtheria, tetanus, 
pertussis, hepatitis B, or Hib vaccines

• Children who have experienced an encephalopathy 
of unknown etiology after a previous vaccination with 
pertussis containing vaccine
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Flowchart



Relative risk  and 95% CI of children having all causality IMEs, SAEs, 
or IMEs due to respiratory or diarrheal disease after the first dose 
of pentavalent vaccine according to the period post-vaccination

* p=<0.01
** p=<0.05
RR = rate ratio
Respiratory disease=any 
event presenting as upper 
or lower respiratory tract 
disease
Diarrhea=any event 
presenting as upper or 
lower gastrointestinal 
illness
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Passive surveillance is the cornerstone
of vaccine Pharmacovigilance.
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Passive Vaccine Safety 
Surveillance
Limitations

Passive Vaccine Safety 
Surveillance
Strengths



KEY BACKGROUND               
CONCEPTS AND INTRODUCTION

Passive surveillance has a number of well-recognized 
limitations, including:
• underreporting;
• difficulty determining rates of AEFIs; and
• inability to properly characterize strength of association between 

vaccine exposure and adverse events.

Many countries, particularly in resource-limited settings, 
lack robust passive vaccine surveillance systems.

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



What is 
AVSS?

AVSS is a data collection system
that seeks to ascertain as
completely as possible the
number of AEFIs in a given
population via a continuous
organized process.

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



AVSS KEY BACKGROUND CONCEPTS

For example, an AVSS involving 
30,000 patients can only identify 
events that occur at or 
more frequently than 1 in 10,000 
(know as the “rule of 3”).25

A primary aim of AVSS systems is to 
estimate the risk of an AEFI in a 
population exposed to a vaccine. To 
evaluate if a vaccine increases the risk 
of a particular AE requires 
determination of relative risks. 
Usually, relative risk estimation 
involves the comparison with 
background rates

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE

AVSS can complement a passive surveillance, confirming or discarding the signals
detected in the latter.
AVSS may also be of use to any resource-limited country lacking a sufficient
passive system, or requiring vaccine safety information that is otherwise
unavailable.



Active Vaccine Safety Surveillance
Non-Interventional study / Observational study

 Interventions (e.g., vaccinations) are in accordance with the local  clinical practice (e.g., national 
immunization scheme, EPI scheme)

 Investigator does not interfere with the choice of the intervention (e.g., vaccine)
No assignment of the study participant to a pre-defined intervention (i.e., no randomization)
No additional diagnostic or monitoring procedures applied to study participants
 Epidemiological methods used for analysis of the collected data

Features of Non-interventional / Observational Studies

 Vaccination /  Immunization registries (patient registries)
 Hospital / medical chart reviews
 Data from hospital / sentinel sites
 Data from insurance claims databases 
 Electronic health records 
 Data from post-marketing safety studies

Sources of Observational Data (Real World Data)
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Post-Authorization Vaccine PV
Approaches

Active SurveillancePassive Surveillance

InterventionalNon-interventional

• Interventional Phase IV 
study

• Active case finding (e.g., 
field studies)

• Registries
• Large linked databases
• Vaccine event monitoring 

systems

• Spontaneous reporting
• Stimulated reporting / 

enhanced passive reporting
• Sentinel sites for enhanced 

passive surveillance

Setting

Various AEFI analyses:
• Case series
• Disproportionality analyses 

(Data mining)
• Observed / Expected (O/E 

Analysis)

Data Analysis

Interventional study design:
• Controlled / uncontrolled
• Blinded / unblinded
• Randomized / non-

randomized

Observational study design:
• Cross-sectional
• Cohort 
• Case-control
• Case only studies 

Key design

34



When AVSS 
can help?

1. Introduction of a novel vaccine for which 
only limited safety data are available 
from other countries;

2. Introduction of a well-established (i.e., in 
widespread use) vaccine into a new 
country for the first time; and

3.Evaluation of special populations or 
circumstances that could be involved.

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



When AVSS 
can help?

• Study included by the MAH in Part III of the RMP 
(Pharmacovigilance Plan).

• Study imposed by the NRA / NIP:
• a condition for authorization of a new vaccine,
• to establish safety in the own population when introducing a 

new or established vaccine into their jurisdiction,
• change in the vaccination program (e.g., new dosing, new 

immunization schedule, etc.).

• To study a new identified safety issue (e.g., detected through 
signal management activities in passive surveillance )

• To study international or local safety concerns raised e.g., in 
the literature, by the media, etc.

• When extending the use of the vaccine to a new population 
or circumstances e.g., in an outbreak situation for timely 
impact assessment

• To study the safety profile of a new vaccine in LMICs with 
limited passive surveillance capacities (e.g., when introducing 
a new vaccine aimed at diseases of resource-limited 
countries).



Knowledge Gap – what is it?
‘knowledge gap’ refers to lack of available or easily accessible information on vaccines in countries which need 
the respective information in contexts such as:

• vaccine introduction,
• new safety issue,
• change in the nature of the vaccination program, or 
• inadequate passive surveillance system. 

This lack of information equals a research gap or question on some aspect of vaccine safety that has not been 
answered sufficiently.

If the knowledge gap has the potential to negatively influence the benefit-risk profile of the vaccine to such a 
degree that it could significantly affect the safety of those receiving vaccinations, it can be described as a 
“significant knowledge gap” (SKG).

An SKG may be specific to a particular country, region, or population subset (e.g. elderly, pregnant women).

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Significant Knowledge Gap

It should be emphasized that even if a Significant Knowledge Gap (SKG) 
has been identified, that does not necessarily mean that AVSS is the best 
available tool.

Numerous tools for closing a SKG can be considered, and AVSS should 
only be undertaken if it is determined that this is the appropriate approach.

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Vaccine Information source list

It creates a framework to find and organize available data, using source
documents. The specific documents may vary depending on how the
vaccine has been authorized in a particular country or region. By using
the EVI, the stakeholder can determine whether information relevant to
introduction in their country is known or if a gap is confirmed to exist.

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Specific types of 
gaps: examples of 

potential gaps 
related to the 
vaccine or its 

usage

1.Related to the vaccine itself:
Novelty of the vaccine
Changes/differences in the vaccine product

2. Related to the population:
Related to the target population
Different age groups being targeted
Related to the target disease, or differences in 
local serotypes, mutations, or virulence factors

3. Related to the use of the vaccine:
Change in the use of the vaccine
Concomitant vaccine or other medication with the
present vaccine
Related to the health care setting
Is the vaccination initiative part of a mass vaccination
campaign?

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Confirm that 
the significant 

knowledge gap
exists: How?

1.Reaching out to relevant experts in the field who may
have insight into the issue;
2.Checking with other countries to confirm whether they
have faced a similar gap, how it was closed, and even if
they have initiated AVSS or other pharmacovigilance
tools;
3.Discussing with the vaccine manufacturer/MAH to
confirm that they are not aware of any additional data
that may be relevant to the potential gap; and/or
4.Searching thoroughly through the literature for
relevant published data. Once the stakeholder is
confident that they have performed their due diligence
and a true significant knowledge gap exists, they should
proceed to determine which pharmacovigilance tool is
most appropriate to close the gap.

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Consulted and/
or informed of
decision

Responsible and/ 
or accountable

Steps in determining if there is a gap and how to 
close it

Steps

PvC, medical communities,
appropriate expert advisory and 
other relevant organizations.

WHO, NRA/NIP,
MAH

Is there a reason to consider AVSS?Pre

PvC, MAH, other NRAs, WHO, 
NGO, MO, payers, academia

WHO, NRA/NIP,
MAH

Is there a significant knowledge gap?1

PvC, MAH, other NRAs, WHO, 
NGO, MO, payers, academia

WHO, NRA/NIP,
MAH

Is it confirmed the gap actually exists after further research?2

PvC, MAH, other NRAs, WHO, 
NGO, MO, academia

NRA/NIP, MOH
MAH

Can the knowledge gap be closed with existing passive 
surveillance (including enhanced passive surveillance)?

3

PvC, MAH, other NRAs, WHO, 
academia

NRA/NIP, MOH
MAH

Confirm: is AVSS the right tool to close the significant 
knowledge gap?

4

PvC, MAH, other NRAs, WHO, 
NGO, MO, academia

NRA/NIP,MAHChoose the right type of AVSS.5

NECs, PvC, MAH, other NRAs, 
WHO, NGO, MO

NRA/NIPConsider practical aspects
of implementation.

6

MAH, donors, PvC, other NRAs, 
WHO, NGO, MO

NRA/NIPWho determines action based on results?Post

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



1

2

3

4

5

6

Protecting
people from
global diseases
since 2000.

Step 1: Is there 
a significant 
knowledge gap

1. What are the circumstances in which AVSS 
may be initiated for a vaccine?

2. How do we determine if there is a significant 
knowledge gap for a particular vaccine?

3. What factors contribute to the existence of a 
significant knowledge gap?

4. How can we assess the novelty of a vaccine 
and its impact on the need for AVSS?
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Step 2: Is it confirmed that the gap actually exists after further research?

Step 2: Is it 
confirmed that 
the gap 
actually exists 
after further 
research?

5. What is the Essential Vaccine Information (EVI) 
source list, and how can it be used to assess data 
needs?

6. What are the steps involved in confirming the 
existence of a significant knowledge gap?

7. How can stakeholders access all relevant 
documents and data sources for validation?

8. What are the benefits of confirming a significant
knowledge gap before proceeding with AVSS?
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Step 3: Can the 
knowledge gap 
be closed with 
existing passive 
surveillance?

9. When is it appropriate to consider using passive 
surveillance to address a knowledge gap?

10. How can we determine if local passive surveillance
systems are adequate for addressing the issue?

11. What factors should be considered when deciding
between passive surveillance and AVSS?

12. What resources are available for passive surveillance, 
and how can they be leveraged effectively?
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Step 4: Confirm 
AVSS is the 
appropriate 
tool to close 
the SKG

13. What are the key differences between passive 
surveillance and AVSS?

14. When should stakeholders consider enhanced
passive surveillance as an alternative to AVSS?

15. How can stakeholders determine if AVSS is the
right tool to close a specific knowledge gap?

16. What are the ethical considerations in choosing
AVSS as the tool for vaccine safety assessment?
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Steps 5 and 6: 
Moving forward
with AVSS: 
choosing the
right type of AVSS 
and practical
implementation
issues

17. What are the various forms of AVSS discussed in Chapter
3, and when should each be selected?

18. Can you provide examples of when different forms of AVSS 
might be appropriate?

19. What are the fundamental technical considerations for 
designing, implementing, and analyzing AVSS data?

20. How can stakeholders foster dialogue and partnerships
among vaccine stakeholders to ensure successful AVSS 
activities?



Data collection strategies in AVSS

48

• Information collected specifically for the research in the «field»,
 e.g., sentinel surveillance, prospective observational studies not using information already recorded 

in databases / registries.

Primary Data Collection – Field Study

• Information collected in a record system / database, collected for other reasons , not associated with the 
specific research study.
E.g., automated healthcare databases / health administrative databases, population / vaccination 

registries, hospital or primary care clinic registries, etc.
Record Linkage strategies

• Identification of the secondary data source if «fit for purpose», reliable and relevant to the study 
research question / meets the needs of the study (structured feasibility assessment of the data source).

• Data access consideration (accessibility of the data, contracting logistics. etc.).

Secondary Data Collection – Databases / Registries



Type of data needed for establishing AVSS

1

Three main types of data 
are required for an active 
surveillance system of 
vaccine safety:

2

← VaccinaƟon data for 
individuals in vaccinated 
cohorts;

3

← Health events or 
outcomes, i.e. adverse 
events following 
immunization (AEFIs) or 
adverse events of special 
interest (AESIs); and

4

← Demographic and 
background information on 
age, gender, domicile, and on 
relevant background medical 
factors, ideally available for 
both vaccinated and 
unvaccinated cohorts.

5

Generally, these data would 
need to be complete and 
representative of the studied 
populations/ cohorts. The types 
and quality of the information 
collected from the sources will 
determine what methodological 
approaches can be employed.

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Individual 
Data 

AVSS system would benefit from access to 
readily-retrievable, documented data on 
every individual vaccinated concerning:

• Individual identifier
• Place of vaccination
• Vaccine type
• Vaccine presentation, single or multiple dose
• Manufacturer
• Lot number (of vaccine and any dilutents)
• Date of vaccination (and perhaps time)
• Vaccine injection site
• Number of dose

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Individual 
Data 

Ideally, vaccination data for exposed individuals 
should be maintained in a computerized 
database or registry.

With new vaccines being deployed, the higher 
costs associated with these databases and 
software may be obviated by their ability to yield 
required information quickly and efficiently 
without the need for laborious data collection 
each time a new vaccine is being introduced.

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Health events/
outcomes 
data

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE

For information on health events or outcomes, the source
of data to be used will depend on the type and severity of
the health event (AEFI/AESI) of interest .

Generally, serious events that require medical care
would be better suited for AVSS, since the events have a
greater chance of being recorded in medical institutions.

Patient identifier (to allow for linkage to other data)
Place of care
Diagnosis(es) (ideally standardized)
Date (and time) of onset of first symptom of the event
Other relevant medical information (e.g. clinical details 

and treatment outcomes)



Sources of 
Observational / 
Real World Data

• Vaccination / Immunization registries (patient
registries)

• Hospital / medical chart reviews
• Data from hospital / sentinel sites
• Data from insurance claims databases
• Electronic health records
• Data from post-marketing safety studies

Observational / real world data are 
subject to bias and confounding



Bias and Confounders
Some explanations

• Confounder / Confounding:

• Term used to describe a co-variate that is related to the outcome measure and to a possible prognostic factor

• Confounding by indication: Patients with underlying chronic disease more likely to be vaccinated as compared to a 
healthy study participant

• Bias:

• Systematic error in design, implementation, analysis of a study resulting in an estimate that differs from the truth

• Information bias: misclassification, recall, reporting, surveillance

• Selection bias e.g., Berkson‘s bias: hospitalization rates for individuals with the target disease will differ from 
the rates of those with the control condition)

• Lead-time bias: difference in time between the date of diagnosis with screening and the date of diagnosis 
without screening

• Healthy vaccinee bias: Patients / study participants who are in better health more likely to adhere to 
vaccination (opposite of confounding by indication)
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Basic Questions
What is he Research Question?

Which research design is most appropriate 
to answer the question ?

What is the most appropriate methodological 
approach?
How is the feasibility of the planned and 
designed study?

Scientific feasibility?
Operational feasibility?



Importance of feasibility assessments before implementing non-interventional 
pharmaco-epidemiological studies of vaccines

Example: Mosquirix

Willame et al 2016 



What is the most appropriate study design - prospective / retrospective; type of specific design?

What is the most appropriate data collection strategy - primary (field study) or secondary (large 
healthcare databases)?

What is the adequate risk period?

Is a comparator required – if so, what is an adequate control group?

What is the required sample size?

What are the most appropriate statistical methods to control for bias, confounding, missing data?

What are the inclusion / exclusion criteria?

What are the expected limitations of the study?

Scientific Feasibility Questions

Hartmann 2023



• What are the ethical requirements (Ethics / Scientific Committee submissions)?
• What are the regulatory submission requirements?
• What are the Data Protection Directives in the respective county / region?
• Is there a need for Informed Consent?
• Is there a need to collect and report serious adverse events ? If yes - how will this be performed?

Governance

• What are the timelines for delivering results according to regulatory requirements / expectations?
• Are the level of resources and budget for the study acceptable?

Vaccine manufacturers constraints

• How can the company  / sponsor get access to the data?
• What kind of study to implement (e.g., industry – sponsored, collaboration, outsourced, etc.)?
• Which types of collaborations are needed?
External collaborators (e.g., coordinators, etc.) required?
Can the Principal Investigator be identified?
How can the experts be identified?

Partnership / Collaborations

Operational Feasibility Questions



Which AVSS 
Methodology?

MethodsData Type

Population/
Demographic*

Health 
Event

Vaccine

Cohort
Case-control
Self-control

AvailableAvailableAvailable

Self-controlNot availableAvailableAvailable

none+/- AvailableNot 
available

Available

none+/- Available+/-
Available

Not 
available

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE



Types of Common Study Designs in AVSS

Stimulated / 
targeted 
reporting

Self-Controlled 
(case-only) 

Designs

- Case Series 
(SCCS)

- Risk Interval 
(SCRI)

- Cross sectional

Case-Control 
Studies Cohort Studies

Phase IV Trials
(e.g., large simple 

trials)

Observational / non-interventional studies Interventional studies

«Real World Data» 

Hartmann 2023

Hybrid passive 
reporting Clinical TrialsIncreasing scientific rigor



Hybrid Passive Vaccine Safety Surveillance
Stimulated / Targeted Reporting

Public information 
campaign to increase 

reporting during a 
mass vaccination

Encourage and 
facilitate reporting in 
specific situations, 

e.g., for new vaccines 
during a limited time 

period

Stimulation strategy 
focused on AEFI of 

special interest (AESI)

Resources and efforts more 
effective by limiting 

stimulated reporting to few 
sentinel sites

Various methods to enhance passive surveillance:
• Telephone / online reporting / Apps
• Systematic stimulation via e-mail reminders, personal visits etc.
• Additional training to healthcare providers (short-term effect to increase data 

quality)
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Practical Aspects when conducting AVSS Studies
Basic questions

•MAH / Manufacturer?
• Public partner, such as Governmental Bodies (e.g., MOH, NRA, NIP, BARDA, 
CEPI etc.)

•Funding organizations (e.g., BMGF, GAVI, Welcome Trust, others)
•Consortia including different public and private partners 
•Others 

Who will finance the study?

•Outsourced to CRO / academia / MAH / other?
•Private organization (e.g., MAH, CRO)?
•Public organization  (e.g., governmental body)?
•Who is the Principal Investigator?
•Who is the Sponsor?
•Who oversees the study team?

Who is responsible for the study / Who runs the study?

What approvals are needed?
62

The answers to the 
questions determine

the roles and 
responsibilities of 

each party.
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Planning: Objectives, study design, data collection methods / sources,  ethical and data 
protection issues, data analysis, access to expert advice 

Synopsis / Protocol writing and approval (includes defining study sites /  PI / CRO / 
study coordinator /  sample size; development of resp. forms, NRA / Ethics notification

Study preparation: Identification and training of study personnel, Statistical Analysis 
Plan SAP,  study agreements (PI, Scientific experts etc.), set-up study site / database

Study implementation: Study registration, running the study, data collection as per 
protocol, data entry, stakeholder coordination as per their R and R (study oversight)

Data analysis and Report writing: Analyses as per SAP, interpretation of the data (e.g,, 
data robustness, limitations), writing of study report

Communication of study findings:  Disclose study results in study registries, Publication, 
impact on B/R balance and product safety information, etc.

AVSS Practical Aspects
Six basic steps

Hartmann 2023



Company Functions involved in AVSS
Company-sponsored study

Pharmacovigilance  
Clinical Science 
Development  
Medical Affairs
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Clinical 
Operations Epidemiology

BiostatisticsRegulatory 
Affairs

Project 
Manager

Medical 
Adviser / 
Medial 
Affairs

Data 
Manager

Statistician

Regulatory 
Affairs 

Manager

Clinical 
Research 
Associate

CRO

Pharmaco-
epidemiologist 

/ PV

Matrix Organization
Scientific Study Team

Matrix Organization
Operational Study Team

Project 
Documentation:

 Project Plan
 Who does What

(Roles and 
Responsibilities)

 Tasklist
(e.g., Gantt Chart)

 Workload Analysis
 Milestones
 Budget / Funding



RESOURCESACTIVITIESSTEPS

← NaƟonal
Immunization
Programme
← NRA
←Pharmacovigilance centres
← Academia
← Manufacturers
← Study site(s)
← Other research
centre(s) according
to institution involved in the study.

- Writing of the study protocol (including sample size, study site(s), data 
to be collected, principal investigator/ study coordinator);
- Application for ethical clearance and other study permit, according to 
the
regulation of each country;
- Notification to NRA/other RA as applicable.

Protocol writing

← Study site(s)
← Other research
centre(s) according
to institution involved in the study.

- Identification of personnel with expertise for the 
study; implementation, analysis and interpretation of the results;
- Identification and training of the study team and
other partners;
- Agreement (together with scientific committee and 
field investigators) on feasibility and practicalities;
- Public communication.

Study
preparation

← Study site(s)
← Monitoring centre
← Other research centre(s) according to 
institution involved in the
study.

- Running of the active surveillance study;
- Collection of the data according to the protocol;
- Entering the data into the analysis program;
- Cooperation with
stakeholders.

Study
implementation

← Study site(s)
← Monitoring centre
← Other research
centre(s) according
to institution involved in the study.
← NRA
← Manufacturers

- Strategies for analyses, including statistical analysis plan;
- Analysis of the data
according to the protocol;
- Writing of the report;
- Publication.

Data analysis
and report

CIOMS GUIDE TO ACTIVE VACCINE SAFETY SURVEILLANCE

AVSS Pra
ctical 
Aspects



Considerations on Sample Size Estimation /1

•Involves statistical and clinical informed judgement. 

•The values placed into the formula are chosen by the sponsor and needs involvement of 
statisticians. 

Approaches differ depending on the type of a AVSS study design and the specific study 
objectives.

Statistical methods used in the various study designs developed in AVSS are under 
continuous development by statisticians.

•Imperative to estimate a reasonable sample size based on best evidence available at the 
time to be able to give a correct answer to the research question.

•Some values are typically chosen from a standard set of possibilities, others are estimated 
based on literature or earlier trials. 

Researcher decides which of the several general acceptable values are best suited for the 
intention of the study.

Deciding on sample size is a balancing act with several factors to be considered.

Calculation of sample size is a critical part of the study design

66Hartmann 2023



Considerations on Sample Size Estimation /2

•Variability of the out-come measurement (end-point) of the study:
Imprecise measurements are invariably encountered with clinical data.
The higher the variability of the outcome measure (expressed as the standard deviation) the 

larger the sample size.
The more precisely the endpoint can be measured / determined, the fewer subjects require.

•Magnitude of response under investigation:
What is the clinically relevant and biologically plausible difference between the groups that the 

test is required to detect?
The smaller the difference the larger the sample size.

•Power to reach a true conclusion:
Probability to avoid type II error (β) / probability to get the right answer and avoid false-negative 

conclusion.
Power (1-β) should be minimally 80%, often 90-95% to detect a particular clinical effect.

The smaller the power, the less subjects required with the consequence of false-negative 
conclusions.

•Statistical significance:
Probability of a type I error (α), acceptance to come to a false positive conclusion, usually 5% or 

1%.
The smaller α, the more certainty and the more subjects required.

Sample size determined by four factors

67
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Considerations on Sample Size Estimation /3

Information needed in Cohort and Case-Control Studies

68

 The less willing to accept a type I error the larger the 
sample size.

Type I error (α) considered tolerable 
and whether one- or two-sided

 The larger type II error is acceptable, the smaller the 
required sample size, and the smaller the power (1- β).

Type II error (β) considered 
tolerable

 The smaller the relative risk to be detected  the larger the 
sample size.

Minimum relative risk to be detected

 The rarer the AEFI (cohort study) / vaccine exposure (CCS) 
of interest, the larger the sample size.

Cohort study: Incidence of the 
disease (AESI) in the unexposed 

control group 

Case-Control study: Prevalence of 
exposure in the diseased control 

group

 Most statistical power for a given number of study subjects 
if number of controls is the same as exposed subject.

 Increasing the number of controls for each exposed subject 
increases power but only with progressively smaller gains in 
statistical power 

Cohort study: Ratio of unexposed 
controls to exposed study subjects

Case-control study: Ratio of 
undiseased controls to diseased 

study subjects

• Mathematical formula in the 
literature / textbooks to 
calculate sample sizes focus 
mainly on randomized clinical 
trials RCTs and need adaptions 
for study designs used in AVSS.

• In AVSS studies the sample 
calculation is troubled by a large 
amount of imprecision and 
variability of the data  (e.g., 
adjusting for bias, confounders 
and missing data ).

• The choice of the 4 parameters 
apply also  for AVSS study 
designs: The sample size is very 
sensitive to

• Variability  (SD)
• Relevant clinical difference 

between the study groups
• Power  (1-β)
• Statistical evidence (α)

Hartmann 2023



Without consideration of background 
incidence

With consideration of background 
incidence

Sample Size Estimation /4

Simple Guide „Rule of three“

 

Required number of subjects 

Adverse reactions 

 

Expected ADR frequency 
 

1 

 

2 

 

3 
 

1 in 100 

 

300 

 

480 

 

650 
 

1 in 200 

 

600 

 

960 

 

1'300 
 

1 in 1'000 

 

3'000 

 

4'800 

 

6'500 
 

1 in 2'000 

 

6'000 

 

9'600 

 

13'000 
 

1 in 10'000 

 

30'000 

 

48'000 

 

65'000 

 

 
Additional risk of an ADR   

Control group 
 

Basic ADR risk  1 in 100 1 in 1'000 1 in 10'000 

1 in 10 10'000 980'000 98'000'000 

1 in 100 1'600 110'000 11'000'000 

unlimited 
(background risk 
known) 

1 in 1'000 500 16'000 1'100'000 

1 in 10 12'000 1'200'000 120'000'000 

1 in 100 1'900 130'000 13'000'000 

5 x treatment 
group 

1 in 1'000 700 19'000 1'400'000 

1 in 10 20'000 2'000'000 200'000'000 

1 in 100 3'200 220'000 22'000'000 

Equal to 
treatment group 

1 in 1'000 1'300 32'000 2'300'000 
 

Many Tables available in Statistical Textbooks and different software programs are 
available to calculate the sample sizes needed; e.g., to detect different relative risks 
(from 0.2 -50), based on α = 0.05 two-tailed (type I error 95%), β = 0.10 (power = 
90%) and control : exposed ratio = 1:1 (up to ratios 4:1).

J.A. Lewis 1981
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 Observational Studies - Planning & Startup (nih.gov)

 ENCePP Home Page

 CIOMS Guide to Active Vaccine Safety Surveillance – CIOMS

 Guideline on good pharmacovigilance practices (GVP) - Module VIII – Post-authorisation safety studies 
(Rev 3) (europa.eu)

 GVP Module VIII Addendum I Rev 3 - Final published (europa.eu)

 Protocol template to be used as template for observational study protocols: sentinel surveillance of 
adverse events of special interest ( AESIs) after vaccination with COVID-19 vaccines (who.int)

 Protocol template to be used as template for observational study protocols: cohort event monitoring 
( CEM) for safety signal detection after vaccination with COVID-19 vaccines (who.int)

 Protocol_ACCESS_COVID-19 EHR Vaccine Effectiveness Protocol Template.docx (vac4eu.org)

Toolbox /1
Supportive Forms, Checklists and Guidance
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 ENCePPChecklistforStudyProtocols.doc (live.com)

 nidcr-observational-protocol-template.docx (live.com)

 Checklists - STROBE (strobe-statement.org)

 Characterizing RWD Quality and Relevancy for Regulatory Purposes (duke.edu)

 A Framework for Regulatory Use of Real-World Evidence (duke.edu)

 Special Task force on Real World Evidence in Health Care Decision Making.pdf

 ICH M14_ConceptPaper_2022_0405 (ich.org)

 Considerations for the Use of Real-World Data and Real-World Evidence To Support Regulatory Decision-
Making for Drug and Biological Products | FDA

 Real-World Data: Assessing Registries to Support Regulatory Decision-Making for Drug and Biological 
Products Guidance for Industry | FDA

 EMA Guideline on registry-based studies (europa.eu)

 About | ViewHub (view-hub.org)

Toolbox / 2
Supportive Forms, Checklists and Guidance
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Format and content 

as per GVP Module 

VIII.B.3.1.

Study Title

Marketing Authorization Holder

Responsible Parties

Abstract 

Amendments and updates

Milestones

Rational and Background

Research question and objectives

Research methods

Protection of human rights

Management and reporting of AEFIs 

Plans for disseminating and communicating 
study results

References

Study Protocol

Research Methods:
- Study design
- Setting
- Variables
- Data sources
- Study size
- Data management
- Data analysis
- Quality control
- Study limitations

Checklists for Study Protocols:
• EU / ENCePP:

ENCePPChecklistforStudyProtocols.
doc (live.com)

Guidance for the format and 
content of the protocol of non-
interventional post-authorisation
safety studies (europa.eu)

• STROBE*: 

Checklists - STROBE (strobe-
statement.org)

• NIH Observational Study toolbox:

nidcr-observational-protocol-
template.docx (live.com)

*Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE)

Hartmann 2023



Checklist for a Study Protocol

 Milestones
 Research Question
 Study Design
 Source and Study Populations
 Exposure Definition and 

Measurement
 Outcome Definition and 

Measurement
 Bias and Confounders
 Data Sources

 Analysis Plan
 Data Management and Quality 

Control
 Limitations
 Ethical / Data Protection Issues
 Amendments and Deviations
 References
 Plans for Communication of 

Study Results
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Research 
Question

The research question and the objectives of the study must
be clearly formulated:

• Why then study is conducted, e.g.:
• To address an important public health concern.
• To address a risk identified in the RMP
• To close a research gap
• To identify a potential or emerging safety issue

• The objectives of the study
• The target population (population or subgroup to

whom the study results are intended to be
generalized)
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Study Design

• Describe the study design clearly (e.g., cohort, case-
control, cross-sectional, case only, other design)?

• Specify whether the study is based on primary, secondary
or combined data collection.

• Describe the approach for the collection and reporting of
adverse events / adverse reactions / adverse events of
special interest (e.g., AEs that will not be collected in a 
primary collection setting)

• Specify measures of the occurrence (e.g., rates, risk, 
prevalence), if applicable

• Describe outcome and measures of association (e.g., 
risks, OR, excess risk, etc.), if applicable

Bias and Confounders:
• Consider e.g., healthy vaccinee effect, exposure and 

outcome misclassifications, time-related bias, etc.
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Study Population
• Describe and define the study population:

• Study time period
• Age and sex
• Country of origin
• Indication
• Duration of follow-up
• Eligibility, inclusion / exclusion criteria

• Describe the data sources:
• How will the exposure data be collected?
• How will the outcome data be collected?
• Coding System used?
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Rotavirus disease

Rotavirus is a double-stranded RNA virus of the family
Reoviridae.

The virus is composed of three concentric shells that enclose
11 gene segments. The outermost shell contains two
important proteins: VP7, or G-protein, and VP4, or P-protein.
VP7 and VP4 induce neutralizing antibodies that are believed
to be involved in immune protection.

From 1996 through 2005, five genotypes of rotavirus (G1P[8],
G2P[4], G3P[8], G4P[8] and G9P[8]) accounted for 90% of
strains isolated from children younger than age 5 years in the
United States. Of these, genotype G1P[8] accounted for more
than 75% of strains. In the recent past, G12P[8] has become
the most common genotype identified in the United States.

Rotavirus is very stable and may remain viable in the
environment for weeks or months if disinfection does not
occur.
https://www.cdc.gov/vaccines/pubs/pinkbook/rota.html#rotavirus



1

2

3

4

5

6

Protecting
people from
global diseases
since 2000.

Rotavirus disease

Infection may result in decreased intestinal absorption of
sodium, glucose, and water, and decreased levels of intestinal
lactase, alkaline phosphatase, and sucrase activity, and may lead
to isotonic diarrhea.
The immune correlates of protection from rotavirus are not fully
understood. Serum and mucosal antibodies against VP7 and VP4
are probably important for protection from disease. Cell-
mediated immunity probably plays a role in protection and in
recovery from infection.

https://www.cdc.gov/vaccines
/pubs/pinkbook/rota.html#rot
avirus 
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Rotavirus disease
Clinical Features
The incubation period for rotavirus diarrhea is short, usually
less than 48 hours.
The clinical manifestations of infection vary and depend on
whether it is the first infection or reinfection.
Infection may be asymptomatic, cause self-limited watery
diarrhea, or may result in severe dehydrating diarrhea with
fever and vomiting.
Up to one-third of infected children may have a temperature
greater than 39°C (102°F).
The first infection after 3 months of age is generally the most
severe. The gastrointestinal symptoms generally resolve in 3 to
7 days.

hƩps://www.cdc.gov/vaccines/pubs/pinkbook/rota.html#rotavirus 
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Rotavirus
disease

https://www.cdc.gov/vaccines/pubs/pinkb
ook/rota.html#rotavirus 
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Rotavirus Vaccine Schedule

•Routine vaccination of all infants without a contraindication
•2-dose series for RV1 vaccine (at age 2 and 4 months)
•3-dose series for RV5 vaccine (at age 2, 4, and 6 months)
•For both rotavirus vaccines

• May be started as early as age 6 weeks
• Maximum age for first dose is 14 weeks 6 days*
• Minimum interval between doses is 4 weeks

•ACIP did not define a maximum interval between doses
•No rotavirus vaccine should be administered to infants older
than 8 months 0 days*

Rotavirus
vaccine
schedule

https://www.cdc.gov/vaccines/pubs/pinkbook/rota.html#rotavirus 
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Rotavirus Vaccine Contraindications and Precautions
•Contraindication

• Severe allergic reaction to a vaccine component or following a prior 
dose of vaccine

• History of intussusception
• Severe combined immunodeficiency (SCID)

•Precaution
• Moderate or severe acute illnesses, including gastroenteritis (defer until

symptoms improve)
• Altered immunocompetence (SCID is a contraindication)
• Limited data do not indicate a different safety profile in HIV-infected

versus HIV-uninfected infants
• Chronic gastrointestinal disease (data regarding the safety of rotavirus

vaccine for infants with preexisting chronic gastrointestinal conditions
are lacking)

Rotavirus
vaccine

https://www.cdc.gov/vaccines/pubs/pinkbook/rota.html#rotavirus 
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Rotavirus Vaccine Safety
•RV5

• Diarrhea 18.1%
• Vomiting 11.6%
• Also greater rates of otitis media, nasopharyngitis, and

bronchospasm

•RV1
• Irritability 11.4%
• Cough or runny nose 3.6%
• Flatulence 2.2%

•Intussusception
• Postlicensure-evaluation of RV1 and/or RV5 identified

low level risk of intussusception; 1 excess case per 
20,000 to 100,000 in the U.S.

Rotavirus
Vaccine
Safety

https://www.cdc.gov/vaccines/pubs/pinkbook/rota.html#rotavirus 
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Rotavirus Vaccine
History 1990s the first licensed vaccine, Rotashield (Wyeth Labora

tories,USA), an attenuated simian and three simian
human reassortant strains of the virus, showed that good
efficacy .

However,intestinal intussusception ocurred in about one
in11.000 children vaccinated, leading to its withdrawal an
d posing a large challenge for new candidate vaccines
because future trials needed to include 60000 children to
reasonably assure safety.
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Available
Vaccines

Four oral, live, attenuated rotavirus vacines:
• Rotarix™ (derived from a single common strain of

human rotavirus);
• RotaTeq™ (a reassorted bovine-human rotavirus);
• Rotavac™ (naturally occurring bovine-human

reassortant neonatal G9P, also called 116E);
• RotaSiil™ (bovine-human reassortant with human

G1, G2, G3 and G4 bovine UK G6P[5] backbone)
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Available
Vaccines

• Available internationally and WHO
prequalified;

• All four vaccines are considered highly effective
in preventing severe gastrointestinal disease.

• In low income countries, vaccine efficacy can
be lower than in industrialized settings, similar
to other live oral vaccines. Even with this lower
efficacy, a greater reduction in absolute
numbers of severe gastroenteritis and death
was seen, due to the higher background
rotavirus disease incidence.
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Objective: The study was initiated to monitor intussusception after the nationwide introduction of the live 
attenuated monovalent rotavirus vaccine (RV1). The main goal was to assess the epidemiology of 
intussusception and compare the number of cases before and after the introduction of the rotavirus vaccine.
Methods:
•Cases of intussusception between March 2006 and January 2008 were identified through a prospective 
enhanced passive surveillance system in sentinel state hospitals.
•Retrospective review of medical records was used to identify cases from January 2001 to February 2006.
Results:
•From 2001 to 2008, 331 intussusception cases were identified.
•59.5% of the cases were male, with the highest incidence among those aged 18-24 weeks.
•Less than 10% of cases were among infants aged 6-14 weeks (when the first dose of RV1 is administered).
•Common symptoms included vomiting (89.4%), bloody stool (75.5%), and abdominal distention (71.8%).
•92.1% of the patients required surgical treatment; 31.8% of those needed bowel resection, and 13 (3.9%) 
died.
•The number of intussusception events during 2007 and 2008 was not greater than the average annual 
number during the baseline years 2001-2005.
Conclusions: The analysis did not identify an increase in intussusception cases during the two years after 
RV1 introduction. However, the results highlight the need for special epidemiologic methods to assess the 
potential link between the rotavirus vaccine and this rare adverse event.





Because postlicensure surveillance determined that a previous rotavirus vaccine,
RotaShield, caused intussusception in 1 of every 10,000 recipients, we assessed the
association of the new monovalent rotavirus vaccine (RV1) with intussusception
after routine immunization of infants in Mexico and Brazil.



• Results:
• Study Enrollment: 615 infants with intussusception (285 in Mexico and 330 
in Brazil) and 2050 controls were enrolled.
• Vaccination History: 594 case patients (97%) and 2033 controls (99%) had a 
confirmed history of vaccination.
• Intussusception Post-Vaccination:

• In Mexico, a higher proportion of intussusception cases occurred 
within 1 to 7 days after the first dose of RV1 vaccination.

• In Brazil, no significant risk was observed after the first dose, but a 
small elevated risk was noted 1 to 7 days after the second dose.

• Incidence Ratios:
• Mexico: After the first dose, the rate of intussusception was 

significantly higher 1 to 7 days post-vaccination.
• Brazil: A small but significantly elevated rate was noted 1 to 7 days 

after the second dose.
• Benefit-Risk Analysis:

• RV1 vaccination program would prevent numerous deaths and 
hospitalizations due to rotavirus disease in both Mexico and Brazil.

• However, the program might cause a few excess hospitalizations and 
deaths due to intussusception in both countries



• Discussion:
• Causal Link in Mexico: Evidence suggests a causal link 
between intussusception and the first dose of RV1 
vaccination among infants in Mexico.
• Comparison with RotaShield: Similar to the experience 
with RotaShield, the increased risk of intussusception after 
RV1 occurred primarily in the first week after the first dose.
• Potential Bias: There might be a detection bias related to 
heightened awareness of the association between 
intussusception and rotavirus vaccination. However, such a 
bias wouldn't cause clustering on specific days after only one 
of the two vaccine doses.
• Conclusion: The absolute number of deaths and 
hospitalizations averted due to vaccination far exceeded the 
number of intussusception cases that might have been 
associated with vaccination.



Mexico



Brazil



Results



Results





In Brazil, after the oral human rotavirus vaccine (OHRV) introduction in the childhood immunization, in
2006, increased intussusception risk was identified after the second OHRV dose, whereas in other
countries, higher risk was associated to the first vaccine dose. It was hypothesized that the concomitant use
of oral poliovirus vaccine (OPV) in Brazil might explain this difference.

Study Design and Periods

Retrospective analysis of intussusception cases in children aged six weeks to 11 months and 29 days.
Study conducted in Sao Paulo state, Brazil, from March 2006 to December 2017.
Two periods based on vaccine type: OPV period (March 2006 to June 2012) and IPV period (October 2012 to 
December 2017).
July to September 2012 was a transition period.

Vaccination in Brazil

OPV to IPV vaccine replacement occurred in August 2012.
Ministry of Health in Brazil centralizes vaccine purchase and distribution.
Most childhood vaccinations are done at public Unified Health System (SUS) facilities.
Both polio and rotavirus vaccines had high coverage during the study period.
Polio vaccine third dose coverage was below 95% in three years.
Rotavirus vaccine coverage was initially lower than polio but increased over time.



Data Sources

Intussusception cases data were collected from the Surveillance System databases.
Reporting of Adverse events following immunization (AEFI) is mandatory in Brazil since 2005.
AEFI includes symptoms, signs, vaccine details, diagnostic findings, healthcare provided, and outcomes.
Serious AEFI reports are followed up for more information.
In March 2006, a passive hospital-based sentinel surveillance of intussusception was established.
From August 2008 to January 2010, a multi-center study of OHRV safety was conducted, supported by GAVI, PAHO, and CDC.
All three surveillance systems in Sao Paulo state used the same reporting form and definitions for intussusception cases.

Surveillance and Reporting

Sao Paulo state had a passive hospital-based sentinel surveillance system for intussusception.
Sentinel hospital staff were trained to identify, investigate, and report cases.
The state also participated in a multi-center study on OHRV safety.
All surveillance systems in Sao Paulo used the Brighton Collaborative Group’s definition for intussusception.
Data on Live Births:Data on live births in Sao Paulo was sourced from the Unified Health System Department of Informatics
(DATASUS).This data was used to estimate the annual rates of intussusception.



Reported Cases

From 2006 to 2017, 325 intussusception cases in children aged 6 weeks to 11 months 
and 29 days were reported in Sao Paulo State.

Of these, 296 (91.1%) had a history of rotavirus vaccination.
164 of these cases occurred within 30 days post-vaccination and might be associated 
with the rotavirus vaccine.

Epidemiological and Clinical Characteristics

Vomiting was the most common symptom (92.3% of 209 records).
"Strawberry jelly" feces was reported in 80.8% of 182 records.
Surgery was the primary diagnostic and treatment method in 85.7% of 197 cases.
Case-fatality rate was 3.6% based on 222 cases with reported outcomes.

Vaccination Details

Most of the 164 cases post-rotavirus vaccination (within 30 days) were associated 
with the second vaccine dose (108 cases or 65.9%).
Three infants received the first vaccine dose after the maximum recommended age.



Analysis of Polio Vaccines and Intussusception

11 of the 296 cases with a history of rotavirus vaccination were excluded for 
various reasons.
Of the remaining 285 cases, 221 that occurred within the first 60 days post 
rotavirus vaccination were included in the SCCS analyses.
159 cases were from the OPV period, and 62 from the IPV period.

SCCS Analysis Results

In the 7-day risk period post rotavirus vaccination, a higher relative incidence of 
intussusception was found for both the first and second doses in both OPV and IPV 
periods.

A similar pattern was seen in the 21-day risk period, but the relative incidences 
were lower.

When analyzing the entire study period, the relative incidence of intussusception 
was higher in the 7-day risk period compared to the 21-day risk period.

The standard SCCS analysis showed statistically significant higher relative incidence 
after the first and second rotavirus vaccine doses in both OPV and IPV periods.
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Missing data on long-
term safety not 
mentioned
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A Brighton Collaboration 
standardized template with key 
considerations for a benefit/risk 
assessment for an inactivated viral 
vaccine against Chikungunya virus 
- ScienceDirect



Inactivated whole virion CHIKV vaccine

13
6
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Chikungunya 
Fever

ACIP Meeting 
Links

ACIP Meetings on Chikungunya vaccine 
October 19, 2022 and February 23, 2023

Overview of Chikungunya and Chicungunya vaccines (cdc.gov)

VLA1553 ACIP Presentation_2022_10_19 (cdc.gov)

Work Group interpretation of vaccine data and Work Group plans and timelines 
(cdc.gov)

Global Epidemiology of Chikungunya (cdc.gov)

Chronic Arthralgia after Chikungunya CDC Presentation
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Chikungunya 
Fever
Links

Chikungunya Virus: Background, Pathophysiology, Etiology (medscape.com)

Chikungunya fact sheet (who.int)

Chikungunya Virus Clinical Presentation: History, Physical Examination, Diagnostic Criteria 
for Chikungunya Fever (medscape.com)

Chikungunya fever | Nature Reviews Disease Primers (Bartholomeeusen 2023)

The research progress of Chikungunya fever - PubMed (nih.gov)

Safety and immunogenicity of a single-shot live-attenuated chikungunya vaccine: a double-
blind, multicentre, randomised, placebo-controlled, phase 3 trial - PubMed (nih.gov)

Live-attenuated Chikungunya vaccine: a possible new era - The Lancet

Strategic considerations on developing a CHIKV vaccine and ensuring equitable access for 
countries in need | npj Vaccines (nature.com)

Chikungunya Vaccine Candidates: Current Landscape and Future Prospects - PMC (nih.gov)

https://www.sciencedirect.com/science/article/abs/pii/S0264410X17309738

https://www.nature.com/articles/s41598-018-20305-4.pdf
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Phases of AVSS Project with timelines

1

Phase 1

2

Phase 11

3

Phase 111

4

Phase IV

5

Final Close 
Out

Q4 2022 – Q1 2023 Q2 2023 – Q4 2023 Q4 2023 – Q1 2024 Q2 2024 – Q3 2024

Timeline
May 2024
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Kickoff Webinar & Rollout - Workflows
2 groups –

COVID-19 or 
Rabies
Katharina to 
assist
Come 
prepared with 
generic 
questions

Group 
meetings 
via Teams

• Share with 
group 
members

• Support 
members

• Use toolbox 
and training 
material to 
get best 
outcome.

Outcome 
of 

discussion
s

• Hold 
Company 
Team 
Stakeholder 
meetings

• Questions to 
be answered 
by experts & 
PMs

• Discuss 
progress, pro
blems & 
propose 
solutions.

Development 
step-by-step of 
proposed AVSS 
study protocol

• Send to 
Expert in field 
for review and 
feedback

• Review and 
feedback

Final study 
protocol

Confidentiality requirements –
•  do NDAs need to be signed with Experts and/or 

DCVMN PMs  ?
• how are we going to deal with this ?
• Should each company use a code name for their vaccine 

instead of using generic vaccine name to bolster 
confidentiality ?

Conflict of interest –
• how to address sensitive issues (one to one meeting ?)
• Experts - How many experts do we need and do we need 

to contact them now to book them and cost?
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Phase IV – final study protocol, timelines and review

Protocol
• Completion of the 

development of the 
protocols/synopses is 
expected by the end of 
February 2024;

• These protocols / 
synopses will be 
submitted to DCVMN 
project managers, who 
will facilitate a critical 
review by independent 
experts with experience 
in AVSS.

Progress
• Feedback from 

reviewers is expected 
within two months.

• Opportunities for 
monitoring progress. 
To discuss Individual 
monitoring  via e-
mail  or telephone 
calls? Companies not 
able to meet the 
timelines?

Close out
• The project should be 

completed by the end 
of April 2024, and a 
final close-out meeting 
/ workshop is planned 
in May 2024.

• Based on the report 
findings, the 
conclusions will be 
published in Q2 2024.
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Confusing Real-World Studies….



SWOT of PV activities in DCVMN
Strenghts

1-Analytical skills and knowledge of regulation, 
Regulatory expectations
2- Some have experience in AVSS studies
3- New perspectives, Enhanced learning through
sharing
4- Diverse Regulatory experience from diferente 
countries
5-

Threats

1- Not easy to receive guidance from the NRA on NIP
2- We still need training on PV in order to teach AI to
function propperly
3- We need to start regulating AI
4- Most NRAs in DC do not share information with the 
manufacturers
5- Background information is sometimes not linked to
vaccination information, AE, deaths, hospitalizations, etc. 
6- Information of DC does not flow to WHO digibase
7- Poor communication of safety data of vaccines increases
vaccination hesitancy
8- Data security can lead to competitive disadvantage
9- Poor National PV system makes difficult to do PV 

Opportunities

1- COVID pandemic opened some doors for collaboration in 
PV activities
2- All LMICs are sensitive to the importance of PV activities
3- AI can help us perform certain opportunites (data 
mining)
4- AVSS is more cost effective than clinical trials. LMICs
have Advantage of cost effectiveness in conducting studies.
5- AVSS can help improve hospital information system
6- Regional AVSS studies can help save resources
7- Development of data security using block chain
technology

Weakness

1- We don’t have experience in all the 
methodologies
2- Sample size calculation
3- Limited budget
4- Need to improve interaction and communicaton
between cross-functional teams (PV, Reg, CD)
5- Most DC do not have centralized databais
6-



What process improvements can we propose to
mitigate manufacturers’ challenges?

1- DCVMN could advocate with WHO, UNICEF, PAHO and NRAs that manufacturers
need to have access to full data locally regarding their products (Create slides with 
scenario for RS to make this presentation- evaluate pros and cons on why they are 
not giving this data- Challenges, issues, and how it is impacting the industry, 
mention what is available, what is the tap and how to bridge)

2- Explore the possibility of receiving the signal detection test by WHO/NRA on a 
periodic basis for own products

3- Create a Teams group for Knowledge sharing and crisis management (no 
confidential information) and seeking advice from PV colleagues

4- Create a combined (PV, Reg, Clinical data) WG meeting for Feb- March next year
for improving intra functional communication
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WRAP-UP – PRINCIPAL OUTCOMES/ENDPOINTS

Principal dificulties pointed out by companies regarding AVSS execution:

-Regarding data acess and quality – need more robust data and linkage of
databases (NIP,NRA,etc) to allow MAH to access the safety information
available in the countries. It is important to real time surveillance and to
allow AVSS protocols execution.

- Need to have access to local epidemiological data to allow AVSS study
desing to be more robust.

- Communication – companies pointed out the need to stakeholders to
collaborate and communicate more closely allowing more effetive actions
regarding PV.
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WRAP-UP – PRINCIPAL OUTCOMES/ENDPOINTS

 Stakeholders – important to talk with NRA/NIP previous to vaccine launch
in order to align the possible safety surveillance requests, allowing MAH to
be prepared and planned for it;

 Companies estabilish standardized process of safety issues evaluation, 
that will help to establish AVSS needs ;

 Clinical development teams and PV teams need to be alligned ;

 PV needs to participate since the beginning of clinical development;

 Clinical development database and PV database needs to be integrated;
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