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Course objectives

ease the understanding of
ctive Vaccine Safety
urveillance - AVSS

~

out the Principles
Jologies in AVSS
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DCVM
EX p e Cte d O u tC O m e S @ Manuracturars natwark

- Understand AVSS as a pharmacovigilance tool

- Understand the role and the need of AVSS
- Understand vaccine effectiveness in the frame
of AVSS

- Understand the strategies applied in AVSS

- Understand the principles and methodologies
(0] o] [[=To IT g WANVASYS

- Understand how to address safety knowledge
gaps

- Understand the practical aspects in conducting
and managing AVSS studies

- Understand the importance and the need of
multidisciplinary teams to manage AVSS studies
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Module | s> DCVMN
Introduction

Background and definition of important terms in AVSS
Effectiveness in the frame of AVSS

The need for AVSS

Approaches for performing post-authorization vaccine safety
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Collection of Adverse Events Following > DCVMN
Immunization (AEFIS) in post-authorization et o e
Source of data
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Vaccine Safety Surveillance In & DCVMN
Post-Authorization S .

Safety surveillance is a fundamental tool in Pharmacovigilance

4 ) s )
Spontaneous reporting of AEFIs by health

care providers, immunization providers,
consumers, or by other sources to the —

Data collection system that seeks to
ascertain — as completely as possible — the

number of AEFIs in a given population by a
continuous organized process.
\_ J

g
Put in place to overcome the limitations and

appropriate level in each country depending
on its national PV reporting system (NRA) or
Qo the Marketing Authorization Holder MAH.

- N — to complement passive systems — does not

Collected data does not derive from a study or \replace passive surveillance.

any other organized data collection )

) ’ | |Provides the most accurate and timely

( . . . ) information, but it is an expensive strategy.
Is a relatively inexpensive strategy to cover L

large areas, but data quality and timeliness
are difficult to control.
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Passive Vaccine Safety Surveillance S DCVMN
Strengths

. nanan,
MATAE
Covers all medicinal Ability to detect Early signal function Inexpensive and less
products / vaccines AEFIs that are Signal generation labor - intensive
during their whole life — rare function strategy to cover a
cycle ] large population
— unexpected “the tip of the
Covers the whole iceberg”
patient population, — unknown
incl. special sub- — clinically relevant

groups (“'real life™) — serious
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Passive Vaccine Safety Surveillance s> DCVMN
Limitations

No direct Reporting rate not Sensitive to Not Clinical
information on stable over time selective representative information
incidence (risk of over-/ reporting (bias) often too limited
No information underreporting) in terms of
on vaccine quality and
exposure (no quantity
denominator) Case evaluation
/ causality
assessment

questionable

No control Generated Poor case
group(s) signal cannot be identification
tested Possibility to

fake AEFIs
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Active Vaccine Safety Surveillance ¢ DCVM

Developing Countries Yaccine

Post-Authorization Studies e e
(- . L . - )
e ™~ Studies conducted within the authorized therapeutic
Any study relating to an authorized medicinal indication to complement available efficacy data in
product conducted with the aim of identifying, the light of well-reasoned scientific uncertainties on
characterizing or quantifying a safety hazard, aspects of the evidence of benefits to be / or only
confirming the safety profile of the medicinal can be addressed post-authorization (EMA Scientific
product, or of measuring the effectiveness of the @uidance of efficacy studies 2014). )
risk management measures (EMA GVP Annex I).

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

N

May be an interventional clinical trial (Phase 1V)
or an observational, non-interventional study.

J

( B
May be aimed at collecting data to enable PAES are providing rather «effectiveness» data
assessment of safety of medicinal products in than «efficacy» data.
everyday medical practice. - 7
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Active Vaccine Safety Surveillance & DCVMN
Non-Interventional study / Observational study S

Features of Non-interventional / Observational

Studies

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

» I[nvestigator 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

Sources of Observational Data (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
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Post-Authorization Safety Studies PASS ¢ DCVMN
EU Guidelines GVP Module VIII

Marnulaciurers Nelwork

H MA EUROPEAN MEDICINES AGENCY
CIENT M | NE S EA

Heads of Medicines Agencies

HMA W—

Heads of Medicines Apencics CITEMCE

9 October 2017
EMA/E13938/2011 Rev 3*

- MEDICINES AGENCY

il

Guideline on good pharmacovigilance practices (GVP)

Module VIII - Post-authorisation safety studies (Rev 3)

15 June 2020
EMAS305730/2012 Rev 3*

Guideline on good pharmacovigilance practices (GVP)
Module VIII Addendum I - Regquirements and recommendations for the
submission of information on non-interventional post-authorisation safety

studies (Rev 3)

Date for coming into effect of first version

2 luly 2012

Date for coming into effect of first wversion

2 July 2012

Date for coming into effect of Revision 1

25 April 2013

Release for public consultation of Draft Revision 2

11 August 2015

Date for coming into effect of Revision 1

25 April 2013

End of consultation {deadline for comments)

9 October 2015

Date for coming into effect of Revision 2

9 August 2016

Revised draft Revision 3* finalised by the Agency in collaboration with
Member States

27 September 2017

Revised draft Revision 2 finalised by the Agency in collaboration with 14 April 2016
Member States
Revised draft Revision 2 agreed by European Risk Management Facilitation 15 July 2016

Group (ERMS FG)

Revised draft Revision 3 agreed by the EU Network Pharmacovigilance
COwersight Group (EU-POG)

4 October 2017

Revised draft Revision 2 adopted by Executive Director as final

4 August 2016

Date for coming into effect of Revision 2

9 August 2016

Revised draft Revision 3 adopted by Executive Director as final

9 October 2017

Draft Revision 3 finalised by the Agency in collaboration with Member States

13 May 2020

Date for coming into effect of Revision 3*

13 October 2017

Draft Revision 3 agreed by the EU Network Pharmacovigilance Owversight
Group (EU-POG)

29 May 2020

Revised draft Revision 3* adopted by Executive Director as final

15 June 2020

Date for coming into effect of Revision 3*

24 June 2020

Hartmann 2023
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https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-gvp-module-viii-post-authorisation-safety-studies-rev-3_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-gvp-module-viii-addendum-i-requirements-recommendations_en-1.pdf

Post-Authorization Safety Studies PASS ¢ DCVM

Developing Countries Vaccine

GVP Module VIII
H M"ﬂ L EUROPEAN MEDICINES AGENCY
eacs of licines Apencies E M C I 0 M E A

9 October 2017
EMAJE13938/2011 Rev 3™

Guideline on good pharmacovigilance practices (GVP)
Module VIII - Post-authorisation safety studies (Rev 3)

Objectives: Purpose of GVP Module VIII:
v Quantify potential or identified risks v Provide general guidance for the transparency, scientific
v’ Evaluate risks of use in populations with limited and quality standards of noninterventional PASS
or missing safety information and after long-term conducted voluntarily or due to an obligation imposed by
use. an NRA
v Provide evidence about absence of a risk v’ Describe procedures whereby an NRA may impose on a
v  Assess patterns of drug utilization to add MAH an obligation to conduct a PASS
knowledge on product’s safety (e.g., for v Describe procedures applying to non-interventional PASS
indications, dosage, co-medication, medication due to an obligation imposed by an NRA for the protocol
errors). oversight, reporting of results, and for subsequent
v Measure effectiveness of a risk minimization changes to the MA.
activity.
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https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-gvp-module-viii-post-authorisation-safety-studies-rev-3_en.pdf

Efficacy vs Effectiveness s> DCVMN

v Efficacy is the degree to which a vaccine prevents disease, and possibly also transmission,
under ideal and controlled circumstances — comparing a vaccinated group with a placebo

group.

v When a vaccine is given to a population various factors, such as the medication
individuals are taking, underlying chronic ilinesses, age, and how the vaccine is stored and
administered under everyday conditions, can reduce how effective the vaccine is at
preventing disease.

v Effectiveness refers to how well the vaccine performs in everyday practice (real world
effectiveness).



Post-Authorization Efficacy Studies PAES S DCVMN

0 V: .Jf«. clur N- Wo

EUP\DPEI\N MEDIC[NES AGENCY

DICIMES HEALTH

12 October 2016

EMA/PDCO/CAT/CMDh/PRAC/CHMPY 261500,/2015

Paediatric Committee (PDCO)

Committee for Advanced Therapies (CAT)

Pharmacovigilance Risk Assessment Committes (PRAC)H

Committee for Medicinal Products for Human Use (CHMP)

Coordination Group for Mutual Recognition and Decentralised Procedures (CMDR)

Scientific guidance on post-authorisation efficacy studies
+ For post-authorization efficacy studies (PAES), there

should be a well-reasoned scientific uncertainty to
enhance the understanding of therapeutic efficacy and
the benefit-risk of a medicine with implications for better
use in clinical practice.

+ In addition, it should be ethical and feasible for a study
to be designed with a suitable methodology, taking in
account the post-authorization setting and whether the
study can be conducted in a timeframe and manner that
gives reliable and interpretable answers to the question at
hand.

+ Agreement should be sought as early as possible
between the regulator and sponsor on the

Protocol_ACCESS_COVID-19 EHR Vaccine appropriateness of a study design.
Effectiveness Protocol Template.docx (vac4eu.orq) 14
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https://www.ema.europa.eu/en/documents/scientific-guideline/scientific-guidance-post-authorisation-efficacy-studies-first-version_en.pdf
https://vac4eu.org/wp-content/uploads/2021/02/3f.-Protocol_ACCESS_COVID-19-EHR-Vaccine-Effectiveness-Protocol-Template.pdf
https://vac4eu.org/wp-content/uploads/2021/02/3f.-Protocol_ACCESS_COVID-19-EHR-Vaccine-Effectiveness-Protocol-Template.pdf

Terms of Key Relevance for AVSS
Knowledge Gap*

Refers to the lack of available or easily accessible

information on vaccines in countries needing
respective information in contexts like:

» Vaccine introduction

 New safety issue

e Change in the vaccination program

= |lnadequate passive surveillance system

A lack of information can be a

e Research gap
» Question not yet answered sufficiently

Hartmann 2023
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Developing Countries Voccoine
Marulaciurers Nelwork

*Definition proposed by
the CIOMS Working Group
on Vaccine Safety
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Why and When Active Vaccine Safety & DCVMN

Developing Countries Vaccine

Surveillance /717

Active Vaccine Safety Surveillance AVSS is an important tool for proactive, timely and
rigorous safety surveillance to address knowledge gaps.

Introduction of new vaccines with limited safety data

package at time of deployment (e.g., emergency use in
pandemic situations)

< New vaccine against diseases endemic only to resource-limited countries with limited passive
vaccine surveillance systems and no safety data from other countries available

= Introduction of an established vaccine to a new market / immunization program

AVSS and the Risk Management Plan (RMP)

gaps) as described in the Risk Management Plan Part 111, Section 2 and in Part V .
= Evaluating safety in specific populations (missing information as defined in the RMP)

= Conducted voluntarily by the MAH or pursuant to an obligation imposed by an NRA / EU
competent authority.

Hartmann 2023 16



Why and When Active Vaccine Safety &> DCVMN

Surveillance /2? e Lo b

See also the 6-step algorithm in CIOMS Guide to Active Vaccine Safety Surveillance, 2017, p 8

AVSS can be implemented any time through-out the post-
authorization life-cycle

Reasons for considering AVSS (examples):

» Study included by the MAH in Part 11l of the RMP (Pharmacovigilance Plan).
e Study imposed by the NRA / NIP:
v' as a condition for authorization of a new vaccine.

v to establish safety in the own population when introducing a new or established vaccine into
their jurisdiction.

v’ change in the vaccination program (e.g., new dosing, new immunization schedule, etc.).

e 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). 17
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Post-Authorization Vaccine PV ey, DCVMN
ApprOaCheS Developkns Comides ¥

Non-interventional Interventional
Setting e Spontaneous reporting * Active case finding (e.g., * Interventional Phase IV
« Stimulated reporting / field studies) study

enhanced passive reporting + Registries
« Sentinel sites for enhanced » Large linked databases
passive surveillance * Vaccine event monitoring
systems

Data Analysis Various AEFI analyses:
 Case series
« Disproportionality analyses
(Data mining)
 Observed / Expected (O/E

Analysis)
Key design Observational study design: Interventional study design:
e Cross-sectional e Controlled / uncontrolled
e Cohort  Blinded / unblinded
e Case-control e Randomized / non-

 Case only studies randomized
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Module 11 ¢S DCVMN
Principles and Methodology

Data needed in AVSS
« Type of data needed
« Data collection
Study designs in AVSS
« Basic question
« Choice of the appropriate type
 Feasibility questions

 Types of epidemiological study designs — Toolbox

Background rates — Observed/Expected Analysis

Hartmann 2023 19



Data Sources &> DCVMN
Data collection strategies in AVSS

Developing Countries Vaccine
Manufaclurers Network

Primary Data Collection — Field Study

e Information collected specifically for the research in the «field»,

v  e.g., sentinel surveillance, prospective observational studies not using information
already recorded in databases / registries.

Secondary Data Collection — Databases / Registries

e Information collected in a record system / database, collected for other reasons , not
associated with the specific research study.

vE.g., automated healthcare databases / health administrative databases, population /
vaccination registries, hospital or primary care clinic registries, etc.

v'Record Linkage strategies

= ldentification 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).

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

Hartmann 2023



Choosing the Study Design & DCVMN

Basic questions e R

What is the research question?

= Framing of the research question:
v  e.g., does vaccine X trigger a risk of event Y?

v e.d., is the rate of an AEFI with vaccine X greater than would have occurred by chance (i.e.,
without the immunization, background rate)?

= Answering evidence gaps to enable informed decision making (i.e., knowledge
gaps)?
v Relevant to the National Regulator?
v Relevant to the National Immunization Program?

Which research design is most appropriate to answer the

research question?

 What is the most appropriate methodological approach?

» Feasibility assessments to plan and design for an appropriate study
v Scientific feasibility
v' Operational feasibility

Hartmann 2023 21



Choosing the Study Design
Scientific Feasibility Questions

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

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?

What is the most appropriate data collection strategy - primary (field study) or I

Hartmann 2023 22




Choosing the Study Design < DCVMN
Operational Feasibility Questions T S

Governance

e What are the ethical requirements (Ethics / Scientific Committee submissions)?

e What are the regulatory submission requirements?

< What are the Data Protection Directives in the respective county / region?

e 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?

Vaccine manufacturers constraints

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

Partnership / Collaborations

< How can the company / sponsor get access to the data?
e What kind of study to implement (e.qg., industry — sponsored, collaboration, outsourced, etc.)?
* Which types of collaborations are needed?

v External collaborators (e.g., coordinators, etc.) required?

v'Can the Principal Investigator be identified?

v'How can the experts be identified?
Hartmann 2023 23



. . . . . ¢ DCVMN
Basic Epidemiological Study Designs™ T

Epidemiological
Studies

Descriptive Studies (non-

controlled) Analytical Studies (controlled)

Observational
Studies

Individual Level
Studies

Population Level
Studies

Case
crossover
studies

Prospective
Cohort

Retrospective
Cohort

*various types of study designs and techniques are
used to minimize biased results.

SRR R R R R R RN
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Types of Common Study Designs in AVSS ¢ DCVMN

Developing Countries Vaccine
Manulaciurers Nelwork

«Real World Data»

A

{ Hybrid passive
reporting

Stimulated /
targeted

reporting

Increasing scientific rigor Clinical Trials

Self-Controlled
(case-only)
Designs

- Case Series Case-Control

Phase IV Trials
Cohort Studies (e.g., large simple

(SCCS) Studies !
trials)

- Risk Interval
(SCRD)

- Cross sectional

|

Observational / non-interventional studies Interventional studies
25
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Hybrid Passive Vaccine Safety Surveillance ¢’ DCVMN
Stimulated / Targeted Reporting

Manulacturers Nelwork

Public information Encourage and Stimulation strategy Resources and efforts more
campaign to increase facilitate reporting in focused on AEFI of effective by limiting
reporting during a specific situations, special interest (AESI) stimulated reporting to few
mass vaccination e.g., for new vaccines sentinel sites
during a limited time
period

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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s, DCVMN
Cohort Studies

Basic study design is always from exposure to outcome / disease / AEFI

Prospective cohort study

Past Present Future Source

Population

Exposed %
Outcome I I
|

Not exposed

Not
e Exposed select oosed
|
|

Exposure Outcome [ disease
diseased dlsl:g;e d dlseased dlsl:g;e d

Exposed and unexposed populations a

followed into future for the development of

outcome (disease / AEFI). assess
Retrospective (historical) cohort Diseased
study yes  no Relative Risk RR:

a C

Exposed and unexposed population followed yes a b —_— : _—

retrospectively; exposure and outcome (a + b) (C + d)

(disease / AEFI) have already occurred. Exposed

no C d
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Cohort studies

ADVANTAGES

Measures risk: Relative risk directly computable
Assessment of multiple outcomes possible

Standardized observation with well-defined case
definitions

Well defined temporal sequence

Transparent analysis

Prospective:

Less chance of bias

Matching / stratification to control confounders

Retrospective (historical):

Use of datasets collected for other purposes
“secondary data” (e.g., registries, healthcare
databases, hospital patient cards, etc.)

Greater statistical power to detect rare AEFI

Earlier detection of potential safety signals

Hartmann 2023
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PROBLEMS

Require well-defined comparator groups

Prospective:

Studies must be very large for rare AEFIs and
AEFIs with long latency interval

Time consuming
Loss to follow-up participants
Logistic requirements and costs (expensive)

Retrospective (historical):

Bias

Often poor information on exposure and
outcome

Susceptible for misclassification of exposure
Temporal confounders

Changing trends in AEFI detection and variation
in diagnostic / coding criteria over time



. s DCVMN
Cohort Event Monitoring (CEM)

] ] + Observational monitoring of a cohort of vaccinated
Cohort event monitoring individuals vaccinated with vaccine of interest
(uncontrolled)

Past Present Future + Cohort is built up of all individuals receiving the

vaccine together with demographic data(incl. medical
S

history)
.“‘

- Selection of individuals, e.g.,:
+ Use of Hospital-based Sentinel Surveillance Systems (HBSS)
+ Use of Demographic Health Surveillance Site (DHS / DHSS)
+ Use of registries

S<

Exposure Outcome / disease + All AEFIs recorded /collected during a pre-defined
time period using appropriate data collection
The Cohort Event Monitoring (CEM) is a new g}((gt;ods (apps, telephone, questionnaires, visits,

application that enables the monitoring of a
cohort of patients or individuals prescribed a

medicine / exposed to a vaccine in the hospital _ _
- Basis for Observed- to — Expected Analyses using

or in secondary care settings for specific health background rates from the same / similar setting
outcome of interest (e.g., AEFIs, AESIs). (see O/E Analysis)

+ Can generate signals and AEFI incidence rates
(hypothesis generation and testing)
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Example from research-limited setting

A cohort study utilizing health and demographic surveillance
sites (HDSS) in Ethiopia. @ DCVMN
Berhane Y et al’ PLOS ONE 2014 Developing Countries Vaccine

Manulaclurers Nelwork

Protocol template for cohort-event monitoring of
Covid-19 vaccines

i o Protocol template
Location: Eifiopia Cohort Event Monitoring (CEM)

Datasources: Vaccination cards that spechied type of vaccine and site of mection plus vaccne
registration books maintained at vaccination centres.

Issue: To monitor AEF companng the rate of mechon-site abscess following peumococcal
conjugate vaccne (PCV-10) and the pentavalent vaccne (DTPHepBHib).

Vaccine: Pneumococcal conugate vaccng (PCY-10) and the pentavalent vaccine (DTPHepB-Hib). COHORT EVENT
MONITORING (CEM) FOR

Outcomes: Householdbased survellance - at 48 hours and 7 days after vaccinabon by tramed e oo b

interviewers using uniform follow up wisit form. Hospitatbased survedlance - study personnel COVID-19 VACCINES

visted health care facilifes weekly.

Population: Houseto-house survey in all the study sttes enumerated eligible study population.
Phato (D) with unigue identification number was issued to mothers of eligible mfants.

Design: Cohort study

Methods: The study was conducted in existing HDSSs in Ethiopia. Household populabion records
are updated annually. Data on vaccines recenved and AEFl were collected systematically and

prospectvely at vaconaton centres, households, and clinics/hospitals. Verbal autopsies were

conducted for any deaths identified. Unique identfication number allowed finkage between data
sources. Informed consent was obtamed.

Findings: No significant differences were observed. ADDENDUM
T0 COYID-19 VACCINES: SAFETY SURVEILLANCE MANUAL — BODULE X

Lessons: The study illusirates the use of data on mmunizaton history linked to data on health MEMTNSSE AI0RISPIMBAR S ALNCRSE RIS 900N ML ST
events ascertained from home visits, clinic vists, hospital admissions, and demographic _
observabons of mortality using the comman indnadual ID number assigned to ll HOSS residents Hdrtmann 2023 [ bt 30



https://www.who.int/publications/i/item/9789240027398
https://www.who.int/publications/i/item/9789240027398

Past

Case-control Studies

Basic study design is always from outcome / disease /AEFI to exposure

Present

Proportion of
defined
exposure

Proportion of
defined
exposure

Exposure

Individuals with a disease / AEFI
(cases) from a source population
are compared to disease /AEFI -
free individuals (controls)with
respect to prior exposure to a
medicine / vaccine.

Cases and controls represent the
same source population from the
same time period.

Outcome [/ disease

Source

Population

Vaccine received

Case

Not Not
l Exposed \l Exposed \ l Exposed \l Exposed \

select

Control

yes / no

Exposed

asSsess

Hartmann 2023
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Diseased
(case) yes NO (control)

yes a b

no C d

ad
bc

Odds of vaccination among
cases (a/c) is compared to
odds of vaccination among
the controls (b/d)

Odds Ratio =

31



. S DCVMN
Case - control Studies oevelonn Counts Vaccin

ADVANTAGES PROBLEMS
- Standard design - Particularly prone to bias
- selection of cases
- Best for rare AEFIs and long latency - selection of controls _
intervals to provide evidence of an - exposure assessment > recall bias
association
- - Retrospective approach
. Uses small data samples from entire OSP data qugﬁy
population - misclassification
- Fast and inexpensive - Inefficient in case of rare exposure
- Assessments of multiple risk factors e Unvaccinated population may be a limiting
possible factor
- Use matching to controls on variables for - Relative and attributable risk not directly

time-varying confounders computable

- Potential for failing to identify confounding
variables

Hartmann 2023



Example from resource limited setting

A case-control study of a rare AEFI in Mexico and Brazil @ DCVM N

Developing Countries Vaccine

Patel MM et al, NE\]M 2011 Manulacturers Network

WHO Sentinal surveillance template
Protocol template

lssue: To assess the association of a newly introduced monovalent rotavirus vaccine (RV1)

with infussusception. _
Locations: Mexico and Brazi. Case — Control Study Design
Datasources: Review of vaccination cards and prowder records plus parent interviews.
Yaccine: Monovalent rotavirus vaccine. SENTINEL SURVEILLANCE
_ _ o - _ OF ADVERSE EVENTS OF
’ SPECIAL INTEREST (RESIS
Outcomes: Hospitalbased surveillance with review of clinical records by trained study personnel. SFEEMLMIER ST (AP

COVID-19 VACCINES

Population: The study was conducted in 53 hospitals in 7 states in Brazil and 16 hospitals in
10 states in Mewco.

Design: Case-control study (in addition to self-control case senesl.

Methods: Cases of mussuscephon were identified mdependently of therr vaccination status
through prospectve enrolment at the participating hospitals. Informed consent was obtained.
Controls were identified from the same population as the cases by matching on neighbourhood
of residence. In addrion to the case-control analysis, a self-controlled case senes analysis was
also performed.

Findings: A small mcreased nsk of intussusception was found.

Lessons: Although not strictly from RLC settings, the study ilustrates the basic principles of
conducting a case-control study. Use of hospatbased surveillance would be applicable only in

ADDENDUM

settings where the particular AEF] intussusception in this case) would have come to medical _ e
attention. Matching controls to cases based on neighbourhood of residence is a useful sirategy MONTOTING D RESPONDING T ADVERSE EVENTSOF SPEGAL WTEREST
which could be apphed in setings without a wellenumerated population database or register i

from which to select controls. This type of study could be relatvely expensive as trained study () ok v
personne| were employed to conduct penodic montonng and review of records at several ppspitals L)+ G Orgemzsion

b



https://www.who.int/publications/i/item/9789240029507

| Bias In case-control studies
_ Example

Developing Countries Vaccine
Manulaciurers Network

“ ORIGINAL ARTICLE ||

Use of the Inactivated Intranasal Influenza
Vaccine and the Risk of Bell’s Palsy
in Switzerland

Open, randomized controlled multi-center clinical trial
During Flu season 2001/2002 (performed in 7 countries)

NEJM 2004: 350: 896903 Bell's palsy no signs Total
Bell’'s palsy Controls adj. OR
(N = 250) (N =722) (95% ClI) Na_salflu 14 6377 6391
: vaccinees
intranasal 63 7 84.0 -
vaccine (25.2%) (1.0%) (20.1-351.9) ~1Lm. 1 6'368 6369
vaccinees
i.m. 10 41 1.1
vaccines (4_0%) (5_7%) (0.6-2.0) Total 15 12745 12760

Non-randomized, selection bias, problem with matching Relative Risk RR (95% CI) = 13.9 (Cl 1.8 — 106.1)

+ Case-control study overestimated the risk of Bell’s palsy

+ Case series analysis performed with all eligible cases (N=773):
— Various calculations were performed to adjust for overestimation
— Rates estimated in the defined risk period (1-91 days p.v.):

relative risk of 19 for the 3 months period
excess risk rate of 13 cases per 10'000 vaccinees

= intranasal vaccine:
= i.m. vaccine:

* RR

= attributable risk:

2.19/ 1°000 vaccinated
0.16 / 1'000 vaccinated
13.9 (Cl 1.8-106.1)

2 / 1°000 vaccinated
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Self-Controlled Case-only Design S’ DCVMN
Self-Controlled Case Series (SCCS)

Aoverse event

hd
Calendar day 1 2 3 & 5 6 7 B 9 10 M 12 13 14
Start of all 4 End of all
available data e m . available data
i
Adverse event Vaccine _
Y -~
Calendarday 1 2 3 4 5 & 7 8 9 10 11 12 13 14 ) P ER—
Start of all - End of all
available data ! Rizk intarsal ! available data
Fy

Vaccina

Mattox / Patrick Aetion, 2023

Hypothetical patient timeline in the SCCS design
Hypothetical timelines of two vaccinated individuals. The top
individual experienced an adverse event (e.g., requiring an office
visit) during the risk interval. The bottom individual experienced
an adverse event during the control interval. An optional wash-
out period may exist between the risk interval and control
interval.

Hartmann 2023

Relatively novel strategy, originally developed to
estimate the relative incidence of an acute,
transient adverse event in a pre-defined post-vax
risk period, compared to other times (within the
control window).

Comparison between incidence rates in pre-
defined exposed time periods (i.e., risk period) vs
incidence rates of self-matched unexposed time
periods ((i.e., outside of the risk window) time,
only using cases (each case is its own control -
comparison made within, not between
individuals).

All confounding factors, known or unknown, are
controlled implicitly, however, does not account
for variations over time

Can have high efficiency relative to retrospective
cohort methods for investigating transient effects
of accurately recorded preventive agents, i.e.,
vaccines.



Self-Controlled Case Series (SCCS)

ADVANTAGES

Collections of individuals with a single exposure (vaccine)
evaluating the clinical outcome (e.g., AEFIs), no control group
necessary.

Best suited for relatively acute events and transient exposures
accurately recorded with defined risk periods.

Effective control for all fixed cofounders that are stable over
time (even for the unknown/unmeasured ones).

Allows for analyses in highly vaccinated populations, for active
surveillance in resource-limited settings where unvaccinated
population is difficult to find.

+ Allows monitoring of defined AEFIs in a timely and cost-

effective manner.

Number of subjects required for SCCS tend to be smaller,
produce statistically and clinically valid results with far fewer
subjects.

Self-control designs expand epi research capabilities: many
different SCCS models, and extensions of the SCCS methods
used in SCCS study designs.

Hartmann 2023

A5 A,

PROBLEMS

Inclusion of pre-vaccination time periods may bias association
between vaccine and event, if outcome of interest affects
likelihood of future vaccination:

Assumption is that events do not alter the probability of
subsequent exposure and events.

Liable to selection and information bias as in any case control
study.

Referral bias in clinic-based studies, the sample may not be
representative of the broader population.

Does not account for variations over time within the same
person.

Precise timings of observation periods (i.e., risk period,
control period) needed.



Self-Controlled Case-only Design

Self-Controlled Risk Interval Study (SCRI)

Vaccinated persons, only informative cases included

Adverase event

v

Calendar day 1 2 5 da 5 & ! a8 9 10 11 12 15 14

Start of all End of all
available data wigk Interval rr arol available data

F Y
Vaconea
Adversa avant npoont ockTiEED
k4 T PR
Calendar day 1 2 L] & 5 f 7 B 9 10 M 12 13 14 ;
Start of all End of all
available data m it B available data
F

Vaccine

Mattox / Patrick Aetion, 2023

Hypothetical patient timeline in the SCRI1 design.
Hypothetical patient timelines of two vaccinated individuals.
The top individual experienced an adverse event (e.g.,
hospitalization) during the risk interval (window). The bottom
individual experienced an adverse event during the control
interval. An optional wash-out period may exist between the

risk interval and control interval.

Hartmann 2023

The self-controlled risk interval study SCRI
Is a simplified / restricted version of the
SCCS study design.

Like the SCCS, SCRI estimates the relative
incidence of an acute, transient adverse
event in a pre-defined post-vax risk period,
compared to other times within the control
window.

The SCRI includes only vaccinated
individuals experiencing an adverse event
(“health outcome of interest HOI”).

Each individual contributes person-time in
pre-specified risk and control window.

Risk and control windows are fixed but need
not to be equal.
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Self-Controlled Risk Interval Study Design <&’ DCVMN
S C R I B e

ADVANTAGES PROBLEMS
* The same SCCS stu_dy design advantages apply to - The same SCCS study design limitations apply to the
the SCRI study design. SCRI study design.
* In addition: - Power is reduced as compared with SCCS due to the
- Specifically suitable to assess an association inclusion of less unexposed time (only informative
between an acute / short risk exposure and an cases included), but often suffice for use with large
AESI. databases where events are not very rare.

« Short control windows after risk windows selected
instead of using all follow-up time available.

« Short risk exposure windows can be a limitation.

+ Less susceptible to time varying confounders due
to shorter analysis period.

+ Since each individual’s observation period is
short, control for age and time effects often not
required.

Hartmann 2023



Example from research-limited setting

Active vaccine safety surveillance using a self-controlled

¢S DCVMN

analysis in Guatemala., WHO Sentinel surveillance template e e &
Asturias E. et al., Vaccine 2013 Protocol template Manulaciurers Nelwork
Issue: To study the safety of DTwPHepB Hib combination vaccine. Self-Controlled Risk Interval Study

Location: Guatemala

Datasource: Documented at study enrolment at two paediatric clinics.
Vaccine: DTwP-HepBHib combination vaccine.

Qutcomes: Parents reported possible AEFls.
SENTINEL SURVEILLANCE

Routine telephone contact with parents. OF ADVERSE EVENTS OF
Reviewed medical records of any health care encounters. ::‘ﬁ:':ﬁ#llg;l!: AISIII-B llll;ﬂs;fll
Active daily monitoring of database of paediatric emergency room and hospital. COVID-19 VACCINES

Population: Healthy infants who received study vaccine at wellchild care visits at two paediatric
chinics in Guatemala City. Parents accessible by telephone.

Design: Selfcontrol case series.

Methods: Only vaccinated infants were studied to determine relative nsk of AEFl occurring within
30 days of vaccination compared with days 31-60. Informed consent was obtained. Parents/
guardians were asked to report any possibly serious symptoms to study physician or nurse.
They were contacted by telephone at regular intervals to inquire about symptoms and health care
visits. The research nurse completed AEF] form and reviewed medical records of health care
visits. AEFls were also captured through active dally monttoring at the paediatnc emergency
room and hospital using an electronic database (matched using unique identification number).
Postneonatal mortality rate was compared with the rate for the department of Guatemala (which
is the jurisdiction in which the capital, Guatemala City is located), m 2008-2009.

Findings: The liquid pentavalent vaccine was not associated with increases in serious adverse
events or hospttalizatons. ADDENDUM

Lessons: This was a comprehensive active surveillance system in an RLC country that could 10 COVID-13 VACCIMES: SAFETY SURVEILLANCE MANLIAL - MODULE O
serve as a model for other countries. The use of a self-control methodology meant that data MONITORING AND RESPONDING T ALVERSE EVENTS OF SPECIAL INTEREST
was only needed on vaccinated infants and an unvaccinated comparison group was not needed. i

The feasibility of ascertaining all AEFI through multisource active follow up was demonstrated.

2 World Mealth

Although the study recruited only parents with access to telephones, 95% of population of ) ot
Guatemala City owns a mobile phone and the methodology may be applicable in other RLC
settings with relatively high mobile phone coverage. Hartmann 2023 39



https://www.who.int/publications/i/item/9789240029507

. . P DCVMN
Cross-sectional Studies ot St e

Data are collected on both outcomes and exposure of the individuals
at a given point in time or interval of time, regardless of exposure or
disease status.

Data mainly collected by using questionnaires or by interviews.

Target Population

4>[ Exposed and outcome present ]

Gather data at 4>[ Exposed and no outcome J

one time on both
exposure and
outcome

~>[ Unexposed and outcome present J

—:-I Unexposed and no outcome ]

40
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Cross-sectional Studies

ADVANTAGES

relatively quick and inexpensive
no ethical difficulties

& DCVMN

PROBLEMS

data on all variables collected at one time -

only

multiple outcomes and exposures can be
studied

easy for generating hypothesis

findings can be used for in-depth research -

studies

Hartmann 2023

unable to measure incidence
difficult to make causal inference

associations identified might be difficult to
interpret

unable to investigate temporal relation
between outcomes and risk factors

not suitable for studying rare diseases
susceptible to bias

- non-response bias

- recall bias



Cross-Sectional Study & DCVMN

Short Cornrouni cation

Adverse reactions following COVID-19
vaccination: An Ecuadorian experience

Emanuel Yanegas * b =5, Karla Robles-Velasco * b &=, Maria F. Oscoric * B

Maria |osé Farf4n Bajana * ® &= , Zouina Sarfraz © =, Azza Sarfraz d =,

lusn Carlos Ferndndez Cadena ® =, Derly Madeleiny Andrade Moline ® =,

Matizs Panchana Lascanc ® &=, lvan Cherrez-Cjeda * b L =
2. Methods

We conducted an’observational cross-sectional studv'to assess the
potential adverse reactions to the Flzei-pioNiech COVID-19 vaccine
among a sample of healtheare workers (HCWs) in the city of Guayaquil,
Ecuador, from March to May 2021. All individuals involved were part of
the first phase of the national COVID-19 vaccination plan in our country
and were contacted through a local registry established by a local pri-
vate university. In the first telephone call, potential participants were
explained about the purpose of the study, and only after voluntary
informed consent was obtained further information was collected.
Thereafter, weekly telephone calls were set up to ascertain if adverse
reactions had occurred within 14 days of receiving the vaccine.

This study was conducted according to the principles established by
the Declaration of Helsinki and was approved by the Expedited Ethics
Committee of the Ecuadorian Health Ministry (Approval N* 024-2020).
With the information recollected in the survey, personal identification
was not possible; as such, anonymity, and personal data protection was
guaranteed.

Adverse reactions following COVID-19 vaccination: An Ecuadorian
experience. Ann Med Surg 2021

=y

Example

Hartmann 2023

Developing Countries Vaccine
Manulfaciurers Nelwork

Vaccine Side Effects Following
COVID-19 Vaccination Among the
Residents of the UAE—An

Observational Study

Subhashini Ganesan **, Latifa Mohammad Baynouna Al Ketbi*, Nawal Al Kaabi**,
Mohammed Al Mansoori®, Noura Nasser Al Maskari®, Mariam Saif Al Shamsi®,

Aysha Saeed Alderei®, Hamada Nasser El Eissaee”®, Rudina Mubarak Al Ketbi®,

Noura Saeed Al Shamsi*®, Khuloud Mohammed Saleh®, Aysha Fahad Al Blooshi®,

Flavia Martinez Cantarutti’, Katherine Warren', Faheem Ahamed™ and Walid Zaher-=*5

METHODS

Study Desigivand Study Setting

A cross-sectional study based.Sn an online survey and telephonic
intetViews—way—condiucted between 14 March 2021 and 4
September 2021 among the residents of the UAE. The survey
was designed to identify the side effects reported after receiving
a COVID-19 vaccination and no personal identification details
were collected. An electronic consent was obtained during the
online survey and only participants who agreed entered the
survey. Participants in telephonic interviews also consented
otally before they were presented with the survey. The study
was approved by the Medical Research Department, DOH, Abu
Dhabi, UAE {approval number: DOH/CVIMC/2021/329).

Vaccine Side Effects Following COVID-19 Vaccination Among the Residents of the
UAE—An Observational Study - PMC (nih.gov)
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https://reader.elsevier.com/reader/sd/pii/S2049080121009948?token=F8BBB251C989A00CB207070DA51715E39D2A2B16BF44014EFC83E7E5530AFE26D3A81FC01034B0716D88AE33CB068B43&originRegion=eu-west-1&originCreation=20230130121151
https://reader.elsevier.com/reader/sd/pii/S2049080121009948?token=F8BBB251C989A00CB207070DA51715E39D2A2B16BF44014EFC83E7E5530AFE26D3A81FC01034B0716D88AE33CB068B43&originRegion=eu-west-1&originCreation=20230130121151
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9120526/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9120526/

Rates of adverse events s> DCVMN
following immunization (AEFIS)

Manulaclurers Nelwork

» Rate of all adverse events (AEFIs related or not related to vaccination)
Observed « Measured in

rate e pre-licensure clinical vaccine trials (randomized / placebo-controlled)
e post-licensure vaccine studies

» Rate of adverse events occurring in a cohort not exposed to the vaccine, e.g., prior
Background to the introduction of a new vaccine

rate * Likely to coincide in temporal relationship with the vaccination - Examples:
» Multiple sclerosis in temporal association with hepatitis B vaccination in France

» Rate of adverse vaccine reactions (AEFIs attributed to the vaccine)

» Measured / collected in
* prelicensure clinical trials (randomized, placebo-controlled)
» post-licensure vaccine studies
» passive surveillance

Hartmann 2023 43



Rates of adverse events > DCVMN
following immunization (AEFIs) ,

B Attributable rate Challenges in assessing background rates of
(Vaccine reaction rate) AEFIs /AESIs:
o Number of observed AEFIs
a0 3 mlatvzcé':lnated. cnthnr't + Historic comparisons of AEFI rates with the expected rate
TE ré:ated to vaccination within a general population is a common vaccine safety
9% > 5‘:5 e.g., attributable rate 2/10,000 surveillance method.
ﬂ = -
'-E % @.-“—" + Background rate comparison methods using observational
'ﬁ £ ﬁ:% _= data (e.g., electronic health records, administrative claim
E Eg B - Background (expected) rate data etc.) may generate high numbers of false positive
E,—u 3 E < Numl;ler of cbsew.ed adverse events signals:
SE E%Tﬁ;l nan Tnv?jccmated_mh.ﬂrt - Within-database background rate comparisons using
E E 0 I[noé rekate tﬁé va:mza;lgra}m observational data is sensitive (low type 2 error) but
och e.g, background rate 4/10, unspecific (high type 1 error) to identify safety signals.
0
- Age and sex-adjusted rates and “time of risk” are crucial
to minimize false-positive safety signals.

+ Caution when comparing background rates across
literature and data sources, analysis methods, healthcare
systems and populations.

Attributable rate (Vaccine reaction rate) =
Observed rate - Background (expected)
rate

+ Availability of “locally relevant” background rates of disease
incidence important for vaccine safety surveillance.

Hartmann 2023 44


https://vac4eu.org/covid-19-tool/
https://vac4eu.org/covid-19-tool/
https://pubmed.ncbi.nlm.nih.gov/35559254/
https://pubmed.ncbi.nlm.nih.gov/35559254/
https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0210833
https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0210833
https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0210833

Background Rates: Example s? DCVMN
Vaccination and naturally occurring disease

V‘t lu(ue N

Coincidental observation of diabetes if 1 million of
young girls / women were vaccinated with a placebo Disease Diagnosed cases after the

injection of a placebo per 1
million adolescents and
cases | cases cases 1 Day 1 Week 6 Weeks
Asthma (ER) 27 188 813
Weeks Allergy (ER) 15 106 458
[ 4 29 128

young women / period of
observation

Diabetes (ER)

Inflammatory bowel 2 10 45

diseases (ER)
Estimated risk of selected diseases in young girls/ women Thyroiditis (H) 1 9 40
(9-18 years) assn_Jmllng vaccination with a sal_lne placebo Systemic Lupus (H) ’ 5 20
according to the indicated scheme for a vaccine (O-

Multiple Sclerosis/ 0 2 10

1months) based on US rates for emergency room visits

(ER) and hospitalizations (H) without vaccination Optical Neuritis (H)

Adapted from CA Siegrist, PIDJ
2007
Hartmann 2023 45



Observed—to—Expected (O/E) Analysis

ecddih.

Population-level S

O/E analyses rely on aggregate data without individual

linkage

O/E analyses compare observed rates calculated from
spontaneous reporting systems or CEM with expected

background incidence rates from independent sources.

O/E analyses often used for vaccines when the AEFI is
acute and short term to refine safety signals /within
signal management process.

Safety concerns raised from:
 literature review data,

* medical reviews,

» disproportionate reporting,

* unexpected temporal relationship,

may trigger O/E analyses of
spontaneous reports where clear
knowledge on causality or
magnitude of risk is lacking.

» Conclusions rely on multiple assumptions:

Hartmann 2023

Number of administered doses administered to population
known.

All cases presenting the AESI are spontaneously reported.

Background rate in the vaccinated population is the same
as in the population used to calculate the expected rate

Population on which the background incidence was
measured is not exposed to the vaccine of interest.

Risk period considered focuses on time period for which
an excess of risk occurs in case of causal association.

Calculation of the expected number of cases for an AESI Y - Example:

3,000,000 doses of vaccine X sold world-wide

Increased risk of Y within 30 days p.v., whatever dose
Vaccination schedule: 3 doses at 2,4,6 months

Assumptions: no dose effect and all 3 mio doses administered:

Person-time at risk: 3,000,000 x 30 person-day= 2.46 / 100,000
person-years (3,000,000 x 30/365 x 1/100,000)

Background incidence rate for event Y is 4.8 cases per 100,000
person-years (measured on unvaccinated population sharing similar
demographic characteristics with the exposed population)

Expected number of cases of event Y: 2.46 x 4.8 = 11.8

Mahaux O. et al., Pharmacoepidemiol. Drug Saf. 2016 46



Module 111 O DCVMN
Practical Aspects in conducting
AVSS Studies

Company functions involved in AVSS
Basic steps to consider when deciding to conduct an AVSS Study

Preparatory Work
Study protocol
Sample size considerations
Study registration

Study Report
Regulatory reporting

Toolbox

Hartmann 2023 47



Practical Aspects when conducting AVSS Studies 0 DCVMN
Basic questions

Who will finance the study?

* MAH / Manufacturer?

e Public partner, such as Governmental Bodies (e.g., MOH, NRA, NIP, BARDA,
CEPI etc.)

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

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

e Qutsourced to CRO / academia / MAH / other?
= Private organization (e.g., MAH, CRO)?

ePublic organization (e.g., governmental body)?
«\Who is the Principal Investigator?

*Who is the Sponsor?

=\Who oversees the study team?

What approvals are needed?

Hartmann 2023



Company Functions involved in AVSS
Company-sponsored study

Matrix Organization Matrix Organization
Scientific Study Team Operational Study Team
Medical
/ \ Adviser /
Medial

Clinical o Affairs
. . - armaco-
Operations Epidemiology epidemiologist Mgna;ger
/ PV
Pharmacovigilance 4
Clinical Science Proiect
Development M rojec
Medical Affairs anager
CRO Statistician
Regulatory

Biostatistics
Affairs

- J

Clinical
Research
Associate

Regulatory
Affairs
Manager

Hartmann 2023 49



Structures and Processes
Six basic steps

& DCVMN

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 / Pl / 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 (Pl, 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.qg,,
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.

Hartmann 2023




Structures and Processes

Study Protocol

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

Hartmann 2023

pin

Manulaclurers Nelwork

Research Methods:
- Study design

- Setting

- Variables

- Data sources

- Study size

- Data management
- Data analysis

- Quality control

- Study limitations
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https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-gvp-module-viii-post-authorisation-safety-studies-rev-3_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-gvp-module-viii-post-authorisation-safety-studies-rev-3_en.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.encepp.eu%2Fstandards_and_guidances%2Fdocuments%2FENCePPChecklistforStudyProtocols.doc&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.encepp.eu%2Fstandards_and_guidances%2Fdocuments%2FENCePPChecklistforStudyProtocols.doc&wdOrigin=BROWSELINK
https://www.ema.europa.eu/en/documents/other/guidance-format-content-protocol-non-interventional-post-authorisation-safety-studies_en.pdf
https://www.ema.europa.eu/en/documents/other/guidance-format-content-protocol-non-interventional-post-authorisation-safety-studies_en.pdf
https://www.ema.europa.eu/en/documents/other/guidance-format-content-protocol-non-interventional-post-authorisation-safety-studies_en.pdf
https://www.ema.europa.eu/en/documents/other/guidance-format-content-protocol-non-interventional-post-authorisation-safety-studies_en.pdf
https://www.strobe-statement.org/checklists/
https://www.strobe-statement.org/checklists/
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nidcr.nih.gov%2Fsites%2Fdefault%2Ffiles%2F2019-10%2Fnidcr-observational-protocol-template.docx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nidcr.nih.gov%2Fsites%2Fdefault%2Ffiles%2F2019-10%2Fnidcr-observational-protocol-template.docx&wdOrigin=BROWSELINK

Structures and Processes 5 DCVMN
StUdy reg istration vt b i

Check if registration of non-interventional AVSS studies is a legal requirement or
recommended in the country / region the study will be performed

e EU: Legal requirement for imposed studies, recommended for voluntary studies(also for studies
included in the RMP (for details see EMA GVP Module VIII, Addendum )

e US: Recommended (42 CFR Part 11)
» Registration condition for publication of the results as per «The International Committee of Medical

Journal Editors (ICMJE)” requirements.

Registration of the study should be before study start or at the earliest possible date
iIf data collection started for a study included in the RMP

Recommendation to register study also if not legally required for transparency and
facilitation of information exchange — Study Registries for non-interventional studies:

e International Clinical Trials Reqistry Platform (ICTRP) (who.int)

- EU PAS Register (encepp.eu)
« NIH Clinicaltrials.gov (Home ClinicalTrials.gov)

Hartmann 2023


https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-gvp-module-viii-addendum-i-requirements-recommendations_en-1.pdf#:%7E:text=GVP%20Module%20VIII%2C%20in%20B.2.%2C%20also%20states%20that,risk%20management%20plan%20%28RMP%29%20agreed%20in%20the%20EU.
https://www.who.int/clinical-trials-registry-platform
https://www.encepp.eu/encepp/studiesDatabase.jsp
https://clinicaltrials.gov/
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The EU PAS Register

European Network of Centres

w ﬂD for Pharmacoepidemiology and Pharmacovigilance
Home | Sitemap | Q&A | Motice Board | Links Contact Us

Hoime

ENCePP Documents

Join ENCoPP JRS Add Data Source JRR Add Study _

Code of Conduct

Standards & Guidances
EN Study Seal

Resources Database

About ENCePP
Find out moreabout te Europen etwark of
— Centres for Pharmacoepidemiology and
o Pramicigions.

ELI PAS Register J

@ Are you a company seeking help/advice on how te Find out more
conduct a PASS?
@ Are you wishing to register a study in the EU PAS Find out more
Register?
@ Are you considering applying for an ENCePP study seal?  feada personal account
of the ENCeP? study
approval process

X

European Network of Centres
for Pharmacoepidemiology and Pharmacovigilance

DCVMN

Developing Countries Vaccine
Manulactiurers Nelwork

& A | Notice Board | Links | Contact s

lome > Studies Database

N
bout Us

ENCePP Documents
Public Consultation
Glossary of terms

Code of Conduct

Electronic Register of Studies

The E-Register of Studies aims to provide a publicly accessible resource for the registration of
pharmacoepidemiological and pharmacovigilance studies. Its purpose is to:

Standards and Guidances + Increase transparency

» Reduce publication bias

« Promote information exchange

« Facilitate collaborations within the scientific community,

« Facilitate optimal use of pharmacoepidemislogy and pharmacovigilance expertise in Europe by
preventing unnecessary duplication of research.

ENCePP Study Seal

Reglstration of studies in the E-Register is mandatory enly for "ENCePP Seal Studies”; it is voluntary for
2ll other studies.

1f you want to search for studies registered in the database, please click on the button below:

| search register of studies |

1f you would like to register a new study please click on the button below:

Pt
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Considerations on Sample Size Estimation » ¢ DCVMN

Developing Countries Vaccine
Manulacturers Network

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

= Involves statistical and clinical informed judgement.

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

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

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

e 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.

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

v'Deciding on sample size is a balancing act with several factors to be considered.
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Considerations on Sample Size Estimation . ¢ DCVMN

e Variability of the out-come measurement (end-point) of the study:
v Imprecise measurements are invariably encountered with clinical data.

v'The higher the variability of the outcome measure (expressed as the standard deviation) the
larger the sample size.

v'The more precisely the endpoint can be measured / determined, the fewer subjects require.
e Magnitude of response under investigation:

v'What is the clinically relevant and biologically plausible difference between the groups that the
test is required to detect?

v'The smaller the difference the larger the sample size.
ePower to reach a true conclusion:

v'Probability to avoid type Il error (B) / probability to get the right answer and avoid false-negative
conclusion.

v'Power (1-B) should be minimally 80%, often 90-95% to detect a particular clinical effect.
v'The smaller the power, the less subjects required with the consequence of false-negative
conclusions.
= Statistical significance:

v'Probability of a type | error (a), acceptance to come to a false positive conclusion, usually 5% or
1%.
v'The smaller a, the more certainty and the more subjects required.
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Considerations on Sample Size Estimation , ¢ DCVMN

Developing Countries Vaccine
Manulacturers Network

Information needed in Cohort and Case-Control Studies

Type I error (a) considered tolerable » The less willing to accept a type | error the larger the
and whether one- or two-sided sample size.

Type Il error (B) considered » The larger type Il error is acceptable, the smaller the
tolerable required sample size, and the smaller the power (1- B).

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

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

control group » The rarer the AEFI (cohort study) / vaccine exposure (CCS)

Gase-Control study: Prevalence of of interest, the larger the sample size.

exposure in the diseased control
group

Cohort study: Ratio of unexposed = Most statistical power for a given number of study subjects
controls to exposed study subjects if number of controls is the same as exposed subject.

= Increasing the number of controls for each exposed subject

Case-control study: Ratio of increases power but only with progressively smaller gains in
undiseased controls to diseased statistical power

study subjects
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Sample Size Estimation s
Simple Guide ,,Rule of three*

A5 A,

Without consideration of background With consideration of background
incidence incidence
Required number of subjects Additional risk of an ADR

Expected ADR frequency Adverse reactions Control group  Basic ADR risk 1in 100 1in1'000  1in 10000

unlimited 1in 10 10000 980°000  98'000'000

1 2 3 ﬁi%‘;tﬁ;ound Sk 1 in 100 1'600 110000  11'000'000

1in 100 300 480 650 1 in 1'000 500 16'000 1'100'000

5 x treatment 1 in 10 12000 1'200'000  120'000000

1in 200 600 960 1'300 grotp 1in 100 1'900 130000 13'000'000

1 in 1000 3000 4'800 6500 1 in 1'000 700 19'000 1'400'000

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

1in 2:000 6'000 9'600 13'000 treatment group - ;11 100 3'200 220000  22'000'000

1in 10'000 30'000 48'000 65'000 1in 1'000 1'300 32'000 2300000

Many Tables available in Statistical Textbooks and different software programs are J.A. Lewis 1981

available to calculate the sample sizes needed; e.qg., to detect different relative risks
(from 0.2 -50), based on a = 0.05 two-tailed (type | error 95%), p = 0.10 (power =
90%) and control : exposed ratio = 1:1 (up to ratios 4:1).
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Structures and Processes
Final Study Report

Format and content as
per GVP Module

VII1.B.4.3.2.

Guidance for PASS final
study report (europa.eu)

Results:
- Main summary measures
- All statistical methods used
- Methods to examine sub-
groups
- Missing data addressed
- Sensitivity analyses
- Any amendment to the SAP

Study Title

Abstract (stand-alone summary)

Investigators

Milestones

Rationale and Background

Research question and objectives

Amendments and up-dates

Research methods

Results

Discussion: Key results; Limitations;
Interpretation; Generalizability

Conclusions

References

Hartmann 2023

& DCVMN

Research Methods:
- Study design

- Setting

- Subjects

- Variables

- Data sources and
measurement

- Bias

- Study size

- Data transformation
- Statistical methods
- Quality control


https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guidance-format-content-final-study-report-non-interventional-post-authorisation-safety-studies_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guidance-format-content-final-study-report-non-interventional-post-authorisation-safety-studies_en.pdf

Structures and Processes > DCVMN
Reg U Iato ry Re pO rti n g s e

Progress report and interim safety report of study results ]

Final Study Report ]

= To be submitted according to national procedures (generally within 6-12 months of the end of
data collection).

Data relevant to the Benefit-Risk Balance ]

= Any new information affecting the B/R balance to be communicated immediately as an
emerging safety issue.

e Information to be included in the Periodic Safety Update Report PSUR and in the Risk
Management Plan RMP.

Reporting of ICSRs / AEFIs J

« |CSRs to be reported to NRA according to the standard / legal reporting requirements.

= AEFIs collected by primary data collection methods to be recorded and summarized in the
interim safety analysis and final study report.

= AEFIs collected by secondary data collection methods to be recorded and summarized in the
interim study report and in the final study report or as per study protocol.
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AVSS Studies on View Hub & DCVMN

Developing Countries Vaccine
Manulacturers Nelwork

COVID-19 Data

:VIEW-hub | . .
by IVAC : Vaccine Studies

WIEW-bub is an online, interactive,
i g

: : Effectiveness Studies
rran-| ed platform for

data on Cine use and

oad Data ‘

This section contains information on vaccine effectiveness

Ew studies that have been reparted in preprint and published S
i - . N
OO0 - 000 Iterature and reports. arey, 414 n 46
Datatopics WIEW-Hub is an easy to use repository for the most relevant and

recent vaccine data, covering topics such as Vaccine Introduction
& Usa, Immunization Equity, Vaccine Preventable Disease
Burden, and Immunization System Strength. [t also includes
country level surmmary data onthelatest academic studies on
Yaccine Impact, a5 well asthe Economic Burden of Disease.

COVID-19 Data

L ; Vaccine Studies
Features & Instant data visualization =H| Custaom gueries & maps

[, E=portable graphics = Map gallery of popular maps Safety Studies

This section contains studies assessing serious adverse
events found in published literature. Additional information
About | ViewHub (View_hub_orq) on planned and angoing active vaccine safety surveillance it §§ - ?Q
and vaccine safety studies is included in the table section
further below.,
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https://view-hub.org/

Which Vaccines are being Where are they
studied? being studied?

¢S DCVMN

Developing Countries Vaccine
Manulaclurers Nelwork

Safety Studies | ViewHub

Hartmann 2023

= =
—— —
— —_—
— 45 Phze I C Ly =§
S European 40 ==
— e
— = The table below contains stuties in published and preprint literature or reparts, a5 well as planned and ongaing vaccine safety studies that
= — have been reparted via survey response (conducted March 31, 2022) focusing on Active Vaccine Safety Survellance,
—
— — \ First author and year
== 22 AstraZeneca (AZD1222) =§ StudyName of publication
S A Srrall but Sigricantly Greater Incidence of Irlammatory Heart Disease Idertfied After ' , ) B
——] " Khowtan 2021 Origiral study ink
—— Americas 30 g Yaccination far Severs Acute Respiratory Syndrome Cararavirs 2 e |M| ! ¥
— ] Gl ) ( — Aprosplectn.relobsenfatlomlstudm,ron BEV1SZ corone!wrusvaccme use inadolescents and Kaur 2002 | See Studies Detals | Origral stucly lnk B
M- E_ comparizon withadutts-first real-waorld safety analysis (S
= et
e TR = Acute Myomrditis Following COVID<I9 mRMA Vaccination in Adufts Aged 18 Years or Older Simane 20721 ‘ See Studies Details ‘ Origiral study ink t
—_— Voderna (mRNA=127 3] — -
— Western Pacific 14 . . . —
[ — : Adverse Effects after BNTIE2EZ Vaccine and SARS-Cav-2 Infection, According to Age and — | ez Studies Detall | T B
— G —
== g Janssen (A26.C0V2S) Eastern Mediterranean 4 Adverse Events tollowing AstraZens @ COVID-13 Vaccine in Saud Arabi: A Cross-bectional A 2071 | See Studies Details | Origial study ik B
b Studyamang Healthaare and Monheathaars Workers (S ——
Multiple regions 3 = ===
—_— Sinovac (CoronaVac R )
3 Sinovac ) Adtverse everts following rRNA SARS-CoV-2 vacchation among U.S, nursing hore residerts  Bardenheier 2021 | See Studies Details | Orgrel studylnk
w— ] CIGB(CIGE66) -
w— | Bharat {Covaxin) South-East Asian ] se—s
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https://view-hub.org/covid-19/safety-studies?planned=true

Toolbox
Supportive Forms, Checklists and Guidance

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 | 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.orq)

ENCePPChecklistforStudyProtocols.doc (live.com)

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

Checklists - STROBE (strobe-statement.org)

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

A Framework for Reqgulatory 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.orqg)

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 Reqistries to Support Requlatory Decision-Making for Drug and Biological Products Guidance for Industry | FDA

EMA Guideline on reqistry-based studies (europa.eu)

About | ViewHub (view-hub.orq)
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https://www.nidcr.nih.gov/research/human-subjects-research/toolkit-and-education-materials/observational-studies/planning-and-start-up#protocol-template
https://www.encepp.eu/
https://cioms.ch/publications/product/cioms-guide-to-active-vaccine-safety-surveillance/
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-gvp-module-viii-post-authorisation-safety-studies-rev-3_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-good-pharmacovigilance-practices-gvp-module-viii-addendum-i-requirements-recommendations_en-1.pdf
https://apps.who.int/iris/handle/10665/342194
https://apps.who.int/iris/handle/10665/342194
https://apps.who.int/iris/handle/10665/342193
https://apps.who.int/iris/handle/10665/342193
https://vac4eu.org/wp-content/uploads/2021/02/3f.-Protocol_ACCESS_COVID-19-EHR-Vaccine-Effectiveness-Protocol-Template.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.encepp.eu%2Fstandards_and_guidances%2Fdocuments%2FENCePPChecklistforStudyProtocols.doc&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nidcr.nih.gov%2Fsites%2Fdefault%2Ffiles%2F2019-10%2Fnidcr-observational-protocol-template.docx&wdOrigin=BROWSELINK
https://www.strobe-statement.org/checklists/
https://healthpolicy.duke.edu/sites/default/files/2020-08/Characterizing%20RWD%20for%20Regulatory%20Use.pdf
https://healthpolicy.duke.edu/publications/framework-regulatory-use-real-world-evidence
https://database.ich.org/sites/default/files/M14_ConceptPaper_2022_0405.pdf
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-real-world-data-and-real-world-evidence-support-regulatory-decision-making-drug
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/real-world-data-assessing-registries-support-regulatory-decision-making-drug-and-biological-products
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-registry-based-studies_en-0.pdf
https://view-hub.org/

¢S DCVMN

Developing Countries Vaccine
Manulaciurers Nelwork

Questions - Comments?
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Confusing Real-World Studies....

e

]
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Prospective
outcomes
study Post marketing

surveillance/safety

study

Secondary care
Large randomised database study
observational registries
Case control
study

National
registry
Cross sectional survey

Pragmatic trials
Primary care Comparative motion study
database study effectiveness

studies

SENTINEL SORYENLLANCE
OF ADVERSE EVENTS OF
SPECIAL INTERFST (AESIS)
AFTER VACCIATEON WITH
COVID-1S FACCINES

Patient reported Retrospective
outcomes study chart review

ADDENDUM
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