Thursday, March 20t 2025

b

8:30-8:40 | Opening Remarks & housekeeping reminders. Gina Antaki (CEPI) 10

[Conclusion - Immune correlates/surrogates and update on regulatory status
lof chikungunya vaccines|

Panel NRAs to discuss feasibility of licensing vaccine with current
8:40-8:55 | data (cont) 15’
o [HSA/Singapore, Anuradha Poonepalll (virtual)

[Post approval requirements

Purpose: As developers have requested market authorization of their products based on safety
and immunogenicity (correlates of protection) data, NRAs will be requesting post-marketing
requirements and/or commitments referring to studies and clinical trials that sponsors conduct
after approval to gather additional information about a product's safety, efficacy, or optimal use.
The use of RWE and RWD will be discussed as well as its implications in the design and logistics.

8:55-9:20 he role of real-world evidence for regulatory and public healt o5’

ecision-making. Steve Blac

Panel discussion on the Requirements for the use of RWD and
RWE 1n vaccine post approval effectiveness/efficacy studies)
FDA, David Kaslow (virtual)

[EMA, Marco Cavalery

ANVISA, Brenda Valente

CDSCO-India, Rubina Bose

9:20-10:20 60’

10:20-10:40 | Q&A from the Audience 20’

10:40-11:00 | Coffee break 20’

Data requirements for a RWE study: do countries have
the appropriate infrastructure for it?|

Ibrazil (Jadher Percio, PN1/MOH) ,
Colombia (Fernando de la Hoz, UNC) 45
[lhailand (Wichan Bhunyakitikorn, DDC/MOH)
AVAREF, Kwasi Nyarko (virtual)

11:00-11:45

Outbreak protocols

Purpose: Large outbreaks of Chikungunya may present an opportunity to generate evidence on
efficacy / effectiveness of CHIKV vaccines. However, such outbreaks are unpredictable and may not
provide sufficient time for trial set-up & implementation. This emphasizes the importance of
advanced planning for an outbreak clinical trial. The session would focus on the development and
feasibility for conducting outbreak studies and the various aspects involved in planning for such a
study (e.g. pre-approved clinical trial protocols and other clinical trial documents, infrastructure
and logistics)

Concept of a library of pre-approved clinical trial protocols* fo

11:45-11:55 | kvaluation of vaccine during various outbreak scenarios. Nina| 10’
Wressnigg (CEPT)

11:55-12:10 Operational and other planning for conducting clinical trial of 15
) ) vaccines during an outbreak. Libia Hernandez (IVI)

REpare using Simulated Trial Optimisation (PRESTO) research )
project. Christophe Fraser (U of Oxford)| (pre-recorded)

12:10-12:15

12:15-12:30 | Q&A from the Audience 15




anel discussion on planning for outbreak trials and pre-approved
clinical trial protocols for vaccines
e [Paraguay, Pastor Perez Estigarribia (UNA)
12:30-13:15 e EMA, Marco Cavaleri 45
e Rwanda FDA, Alphonse Ndayambaje
e Brazil, Maria Fernanda Thees (ANVISA)
e Brazil, Jadher Precio (PNI/MOH)
13:15-14:15 | Lunch 60’

[Use of chikungunya vaccines

Purpose: A session will be held with potential users of the vaccine, representatives from National
Immunization Programs, and advisors to NITAGs and RITAGs, where it is expected that they will
reflect on the properties of the vaccines, risk-benefit and country and regional priorities.

iscussions on the probability of recommending use off
chikungunya vaccines with data available|
[brazil, Jadher Precio (PNI/MOH)

[ )
14:15-15:15 e [Colombia, Fernando de [a Hoz (UNC] 60
o [Kenya, George Warimwe (KW'TRP and UotOx)
o [l'hailand, Wichan Bhunyakitikorn, (DDC/MOH )
Recommendations and conclusion (30 minutes)
15:15-15:30 | Recommendations and conclusion. Danielle Craig (CEPI) 15°

15220 Close and final housekeeping reminders for in-person attendees, ,
53 Gina Antaki (CEPI) o
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Outline
-

* Overview of Health Sciences Authority evaluation pathways

* Approval of vaccines based on immunogenicity endpoints



Our Functions & Roles
1]

The Health Sciences Authority (HSA) was established as a statutory board under the Ministry of Health on 1 April 2001

Applied Sciences Group

(ASG)

Blood Services Group

(BSG)

Clinical Trials Regulation
Product Evaluation
Quality Systems Audit
Licensing

Vigilance, Surveillance &
Enforcement

* Analytical Science
* Forensic Science

* Forensic Medicine

* Blood Banking &
Transfusion Services

* Cell Processing Lab
* Hemovigilance




Evaluation Pathways (Medicines) &

Different routes for medicines registration to facilitate applications
« Full Evaluation: First-in-the world evaluation

« Abridged/Verification: Risk-based approach leveraging
evaluation by comparable regulatory agencies

Prior Approval Status Assessment Total TAT

No prior approval

by any drug Full quality, non-

Full Evaluation clinical, & clinical 270 working days
regulatory agency
*Reference
Approved by one Quiality, clinical & 2ge?cilt_es:T on
Abridged Evaluation drug regulatory abridged early EU EMA, Hoalth
phase clinical 180 working days  Canada, UK
agency . MHRA, US FDA,
studies and non- Swissmedic
clinical

Verification Evaluation Approved by two

reference
agencies®

Reference agency

assessment report I HSA

eeeeeeeeeeeeeeeeeeeeeee

60 working days ‘\Y
1



Immunogenicity endpoints as efficacy surrogates-key considerations

« Acceptable if they are established as correlate of protection

* For new diseases or situations where the immune markers are not

established as correlates of protection, data is required to demonstrate
correlation to efficacy. This could be based on,

= Non-clinical Data based on validated animal models with similar

immune response mechanism and predictive value for clinical
outcomes

o Challenge studies demonstrating protection
o Correlation with immune responses
o Reproducible results across studies
» Clinical correlation based on
o Sero-epidemiology data
o Clinical immunogenicity

o Real world effectiveness data _ _
« Threshold for acceptance also varies depending on the scenario

o Unmet medical need/ Emergency scenario vs non-emergency
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Expedited Access to Vaccines
R

* The legislative framework through PSAR is in place which will allow the
government to respond to emergency quickly and expedite access to vaccines
and therapeutics for use during a pandemic

* Whole of government coordination and concerted effort to enable expedited
access facilitated by accelerated regulatory review  of vaccines and
therapeutics for timely access while ensuring standards for quality, safety and
efficacy

* Expedite regulatory reviews through increased info sharing and interactions with
stakeholders, and exercise regulatory agility by allowing rolling submissions and
facilitating innovative clinical study designs, which allow efficient evaluation of
multiple vaccines concurrently within a single master protocol



Post approval requirements

Purpose: As developers have requested market
authorization of their products based on safety and
immunogenicity (correlates of protection) data, NRAs will
be requesting post-marketing requirements and/or
commitments referring to studies and clinical trials that
sponsors conduct after approval to gather additional
information about a product's safety, efficacy, or optimal
use. The use of RWE and RWD will be discussed as well as
its implications in the design and logistics.



A Use of RWE
for regulatory
and public health
decision-making
for newly introduced
vaccines

Steven Black MD
CEPI funded SPEAC and BRAVE Projects

Co-Director, Global Vaccine Data Network



So, what is Re

World EvideriCe,



Real World Data vs Real World Evidence
Turning Data into Evidence is Multi Step Process

Real World Data Real World

Evidence

Not all Real World Data is useful as Real World Evidence



Data to Evidence

* To be useful as Real World Evidence health care source data must
accurately provide insight into the question you are trying to
answer. Todo so it must

* Be assessed for completeness
* Be assessed for data quality
* |sdata coded into a standard format (eg ICD-10) Regulatory RWD

* Isthe coding consistent? (May require EHR or chart RWE Quality and
review to assess) T evart s Standard

« Can cases of an event (whether vaccine preventable Policies
disease or safety outcome) be accessed through an EHR
or paper record for further information such as Xray or
other lab data?

* Be accessible — Can data be exported for analysis? Guidance on Real-

* Individual deidentified data? World Study

« OR must all data remain local (for rare events you would Methods
like to merge data)

Burns, Leah, et al. "Real-world evidence for regulatory decision-making: guidance from around the world." Clinical Therapeutics 44.3 (2022): 420-437.



GUIDANCE DOCUMENT

Draft: Use of Real-World Evidence to
\ Support Regulatory Decision-Making

% a for Medical Devices
r I Draft Guidance for Industry and Food and Drug Administration Staff

DECEMBER 2023

* FDA evaluates real-world data (RWD) to determine whether they are of sufficient
quality for generating real-world evidence (RWE) that can be used in FDA
regulatory decision-making

 In general, FDA considers the use of RWD to be fit-for-purpose to support
generation of clinical evidence for regulatory decision-making for medical devices
when we conclude that the RWD used to generate the RWE are relevant to and
reliable for informing or supporting a particular requlatory decision.

« Types of RWD that can be sourced include registries, EHRSs, claims data, patient
generated data, device generated data, public health disease surveillance data.

FDA Perspective

https://www.fda.gov/media/174819/download



9
EUROPEAN MEDICINES AGENCY EMA Perspective

SUIENCIE MEDICINES HEALTH

« EMA is working with ECDC on the Vaccine Monitoring Platform, for effectiveness
and safety assessment using RWE.

 The VMP, established in 2022, enables EMA and ECDC to coordinate
and oversee EU-funded, independent post-authorisation studies on
vaccine use, safety, and effectiveness:
 Data gaps for authorised vaccines

« Diseases for which post-authorisation monitoring is a priority due to change
in vaccine composition (e.g. flu and COVID-19)

* Developing or re-purposing vaccines to support their use during a public
health emergency

 Preparedness for the evaluation of future vaccines (e.g. burden of a disease)

. Po?_tl-authorisation monitoring of vaccines to inform their benefit / risk
profile

 Much of the focus to date has been on COVID-19 vaccines, but work has begun on
HPV and Mpox. Preliminary data being collected for RSV.



Global perspective

Regulatory Body

National Medical Products
Administration (China)

Taiwan Food and Drug
Administration

Pharmaceuticals and Medical
Devices Agency (Japan)

FDA (United States)

Health Canada
EMA (Europe)
Medicines and Healthcare

Products Regulatory Agency
(United Kingdom)

Guidance Documents

Guideline on using RWE to support drug research & development and
evaluation®? (2020) and draft guideline for RWD used to generate
RWE>"! (2020)

Basic considerations for RWE supporting drug development®?* (2020)

Guideline on pharmaco-epidemiology study for drug safety assessment
based on medical information database®? (2014), basic principles for
utilization of medical information databases in post-marketing
pharmacovigilance®? (2017), and points to consider for ensuring
reliability when registry data are used for approval applications®’ (2021)
Best practices for conducting and reporting pharmaco-epidemiological
safety studies using EHR data® (2013), guidance for industry use of EHR
data in clinical investigations®® (2017), FDA RWE framework'® (2018),
and RWD guidance (planned)*

Elements of RWD/E quality throughout the prescription drug product
life cycle®® (2019)

EMA Patient Registry Initiative®->® (2016-planned), draft guideline on
registry-based studies®’ (2020), and HMA/EMA Big Data Task Force
data quality and representativeness framework (planned)’®

Draft guideline of RCTs generating RWE'’ (2020)

In 2022, ANVISA released a statement regarding a new regulatory framework RDC 753 supporting the use of RWE for evaluation of

new drugs and biologics

Burns, Leah, et al. "Real-world evidence for regulatory decision-making: guidance from around the world." Clinical Therapeutics 44.3 (2022): 420-437.
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What questions can we

answer with RWE?

Safety
Effectiveness



RWE can assist with
pharmacovigilance

* PV: Monitoring the effects of vaccines or
drugs after they have been licensed for use,
especially in order to identify and
evaluate previously unreported adverse
reactions.

* |n this context RWE will

* Build on what is known from pre-
licensure studies

* Likely be dealing with events that were
too rare to detect in pre-licensure
studies or events in special populations
excluded from clinical trials.




Why is this important?

e Assures that the vaccines we use
are safe and have a favorable
benefit risk

* Having safety data available
helps maintain public confidence




Why not just rely on
passive reporting of AEFI?

* Passive reporting is by its nature
biased towards events that are
temporally associated with
vaccine.

-« Passive reporting systems suffer
from substantial underreporting.

/¢ Itisnot possible to evaluate the
level of risk or attributable risk as
there is no comparison group.

* Not accepted as RWE



EXAMPLE:
A Comparison of Active versus

Passive Surveillance in Burkino Faso

* Men A vaccine was introduced into the
Sub-Saharan African meningitis belt in
December 2010 and almost 12 million
people vaccinated in one campaign in
Burkino Faso

* Two safety surveillance systems
established
* Nation wide passive surveillance
e Active Surveillance in one district

Ouandaogo, Claude-Roger, et al. "Adverse events following immunization during mass vaccination campaigns at first introduction of a meningococcal A
conjugate vaccine in Burkina Faso, 2010." Vaccine 30 (2012): B46-B51.



Men A Introduction
Passive vs Active Surveillance in Burkino Faso

Table 1: Attack rates of minors AEFI recorded (N= 11 466 950 persons vaccinated)

AEFI n Attack rate*
Fever 779 6,79
Headache 310 2,70
Gastro 1ntestinal disorders 265 2,31
Local reactions 227 1,98
Dizziness / Syncope 120 1,05
Myalgia 96 0,84
Urticaria/ Pruritis / Rash 84 0,73
Persisting crying 29 0,25
| Arthralgia 24 o
< Convulsions 17 0,15
— ;—4
Abscess 0 0,14
Sleeping disorders 14 0,12
Asthenia/Lethargy 15 0,13
Eczema 6 0,05

<

Table 3: Reported AEFT cases through active search in the district of Ziniaré

Rates of health problems*

Active search-2010

(N=107 493 vaccinated)

Baseline data-2009

(N=07 715 surveved)

12 syndromes N
N Rate n Rate
FConvals: |
Convulsions 32 2076 26 20.60
Urticaria 18 16.74 21 21.49
Bronchospasm ! ) 1,37
14 13.02 16 16.37
Meningitis
syndrome 3 2.79 . 3,07
Local abscess 1 0.93 0 0.0
Hypotonia 2 1.86 0 0.0
Toxidermia 0 0.0 1 1.02
Flaccid paralysis 0 0.0 1 1.02




Summary: Active vs Passive Surveillance

* Passive surveillance can be useful for signal
detection but:

* Under-reporting can severely limit the
usefullness of passive reporting.

Convulsions as assessed through passive
surveillance were under-reported >100 fold
in Burkino Faso.

23



So how do you do use RWE for pharmacovigilance?

* Population based evaluations of safety: Phase
Four studies, Datalink, registry and rapid cycle
studies

* Background rates of events versus vaccine
related events



Active Vaccine
Safety Surveillance

Unlike passive reporting systems, data
link studies have the potential to

* |dentify cases of events in an
unbiased way.

 Allow access to medical records to
better characterize and understand
cases.

* Calculate rates of events, relative
risk and attributable risk.

* Evaluate vaccine impact and
changes in disease epidemiology



What Data is needed?

Computerized Vaccine
Data on an individual leve

Outcome or Possible

Computerized Hospital
and/or Clinic Diagnoses NOTE: Can do case series with

On an individual level Outcome Data alone to assess
risk and hence causality

Demographic Data on
~ aPopulation In LMIC, often obtaining vaccine
Adjust for confounders exposure is most problematic



How to analyze the data:
Case Series / self control methods

Developed by Farrington initially and since used and adapted by others.

Allows calculation of relative risk using only cases of the outcome of interest and
vaccine information.

Probability of being vaccinated within a specified time window prior to vaccination is
compared to probability of being vaccinated at other times in the cases with the
outcome under study.

If there is no association, then these two probabilities should be equal yielding an
odds ratio of one.

IMPORTANTLY: Only requires unbiased identification of cases of the event. Does
not require a defined cohort or identification of a control group.

vax vax

Pre | Exposed | Post1 |[Exposed 2| Post
/Pre 2




Rapid Cycle Techniques

Requires rapid access to automated
data sources to establish rates of
events in baseline and following a new
vaccine. Currently in use in the US
CDC VSD with weékly data pulls.

Uses sequential probability testing to
test the likelihood of an observed
number of cases versus expected.

A “stopping value” is established to.
either rule in or rule out an association
based upon the expected number of
cases and risk level.

For intussusception, a risk established
after 2589 doses of vaccine given... a
S|m|_laé time frame as VAERS data
mining.

Also able to detect a decrease in risk of

seizures, fever and other abnormal

neurologic events within 12 weeks of

B\_It_roFc)iuc ion of DTaP as compared to
wP.

12
10

B .
Log ¢
likelihood
ratio 4 1 Critical value
" of LLR=3.3

2 4

0«

'2 T T T
Jan-99 Apr-99 Jul-9 Oct-99

MaxSPRT Vaccine Vaccine
analysis would  suspended withdrawn
have signaled

FIGURE 1. Example of signal detection using maximized se-
quential probability ratio testing to evaluate historical data
on the risk of intussusception after Rotashield vaccination.

Lieu, Tracy A., et al. "Real-time vaccine safety surveillance for the early detection of adverse events." Medical care 45.10 (2007): S89-S95.



Case Study: Pre licensure and post introduction analyses of

MMR-V

* Pre-licensure studies of safety are usually small
* Focus on common local and systemic events
* Analyses done within predefined windows

* Post licensure studies are usually much larger
and have ability to look at events more flexibly




MMR-V Pre-licensure Safety

Black et al. PIDJ 24:8-12, 2005

MMRV | MMR & | P-value
A N=223 N
(N=323 ) v
N=157
Fever 0- | 39.6% | 34.8% ns
42 days
s/p vax
Fever 5- | 27.7% | 18.7% | 0.034
12 days
s/p vax
Seizures 1 1 onday 1 ns
on day 9




VSD Rapid Cycle Evaluation of MMRV
Outpatient Visits for Fever by Day after Vaccine

at Northern California Kaiser Permanente: 1995-2008

Age 12-23 months
6241 total fever visits afte€ 302,670 MMR+\) 147,762 MMR, 46,390 MMRYV, 38,251 VZV
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2 MMRV
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‘ " Days after Immunization ’

Klein, Nicola P., et al. "Safety of measles-containing vaccines in 1-year-old children." Pediatrics 135.2 (2015): e321-e329.



VSD Rapid Cycle Evaluation of MMRV
Risk of seizure 7-10 days post-vaccination using chart verified febrile seizures

95% Confidence | P-value

Odds ratio
Interval
MMRY versus
MMR + 2.3 1.6, 3.2 <0.0001
Varicella*
Attributable |95% Confidence
Risk Interval
MMRYV versus
MMR + 5.2/10,000 2.2, 8.1

Varicella*

N= 42 for MMR-V out of 43,353 MMR-V and 124 for 314,599 doses of MMR + V for
chart review confirmed seizures. Adjusted for age and influenza season. Increased risk
with MMRYV cannot be explained by concomitant vaccines, temporal trends in seizure, 32

VSD site, age or influenza season.



What happens without
vaccines?

The importance of knowing
background rates and epidemiology

33



What happens without vaccines?

"AEFI” without Vaccines
Autoimmune disorders in a 30day window - Outpatient Events in Teens

# events Rate/100,000 Rate

Outpaﬁpnt care Adolescents py Teens Adults
Thyroid
(...) disorders 859 396 1412.05
Ulcerative
556.x colitis 76 354 117.52
Regional
555.x enteritis 68 31.6 97.18
Systemic lupus
7100 erythematosus 63 52.9 120.23
Rheumatoid
7140 arthritis 29 13.5 119.33
37730 Optic neuritis 10 4.7 13.56
Multiple
340 sclerosis 9 4.2 64.18
71659 Polyarthritis 7 3.3 30.74

Claire Anne Seigrist PIDJ



Pandemic Flu Safety

The importance of background rates of disease in assessment of vaccine safety during mass
immunization with H1N1 influenza vaccines

Number of coincident events since avaccine dose  Baseline rate used for estimate

Within1day ~ Within7days ~ Within Gweeks

Guillain-Barré syndrome (per 10 million 051 358 2150 157 per 100000 person-years (all ages; UK Health
vaccinatad people) Protection Agency data)

Optic neuritis (per 10 million female vaccinees) — 2.05 1440 86-30 75 per 100000 person-years in U5 females (table 2)°
Spontaneous abortions (per 1 million 397 2780 16664 Basad on data from the UK {12% of pregnancies)*
vaccinated pragnant women|

Sudden death within 1h of onset of any 014 0.08 575 Based upon UK background rate of 0.5 par
symptoms (per 10 million vaccinated peaple) 100000 person-years (table 2)*

Table 6: Predicted numbers of coincident, temporally associated events afterasingle dose of a hypothetical vaccine, based upon backgroundincidence rates

www thelancet.com Published online October 31, 2000




Another reason RWE evidence studies are important:
Considerations of Statistical Power

Total Study Population Size Required
to Detect a Selected Increased Levels of Risk

Control Incidence Study Population Study Population Study Population

(person-yrs) to Detect 2 Fold to Detect 3 Fold to Detect 5 Fold
Increased Relative Increased Relative Increased Relative

Risk Risk Risk
1/100 4,638 1,538 570
1/1000 47,036 15,670 5,870
1/10,000 471,000 156,992 58,866
1/100,000 4,710,650 1,570,208 588,822

Assuming the test and control group have a 1:1 ratio , that the background
incidence in treated = incidence in controls, two tailed alpha=0.05, 80% power.

Strom, B.L., Pharmacoepidemiology, 2" Ed., John Wiley and Sons, 1994
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		Control Incidence


(person-yrs)

		Study Population to Detect  2 Fold Increased Relative Risk

		Study Population to Detect 3 Fold Increased Relative Risk

		Study Population to Detect   5 Fold Increased Relative Risk



		1/100 


1/1000 


1/10,000 


1/100,000 

		4,638


47,036


471,000


4,710,650

		1,538


15,670


156,992


1,570,208

		570


5,870


58,866


588,822





Assuming the test and control group have a 1:1 ratio , that the background incidence in treated = incidence in controls, two tailed alpha=0.05, 80% power.

Strom, B.L., Pharmacoepidemiology, 2nd Ed., John Wiley and Sons, 1994


What about assessing
vaccine effectiveness??




Vaccine Effectiveness versus efficacy

* Vaccine effectiveness
* May be higher than observed in clinical trials (Pneumococcal
conjugate)
* May be lower than observed in clinical trials (Rotavirus
vaccines in LMIC)

e Accurate assessment of effectiveness is critical for
making appropriate public health decisions

* Indirect effects of PCV completely changed their cost
effectiveness



PCV7 Licensure

RWE to assess

vaccine
effectiveness /\

* Laboratory data bases can
contain:

* PCR test results for viral and
bacterial pathogens

e Bacterial culture results 5

* Radiology databases can
contain results of X-rays, CT
scans, etc.

e Electronic medical records have 1798 1998-1999 1999-2000 2000-2001 2001-2002 2002-2003 2003-2004 2004-20C

other necessary data. Year
Black, Steven, et al. "Surveillance for invasive pneumococcal disease during 2000-2005 . . . .
in a population of children who received 7-valent pneumococcal conjugate vaccine." v IPD: comparison of PIC]ICCIISUI'& ycars to postllcensure ycars.

The Pediatric infectious disease journal 26.9 (2007): 771-777.



Summary of Advantages of RWE Population
Based Data Studies

 Allow calculation of incidence on AEFI and
background rates of disease without
vaccination

 Allow calculation of relative risk
 Allow calculation of attributable risk.

* Allow adjustment for confounders

* Allow assessment of trends including vaccine
Impact on disease for risk-benefit analyses



What to do if you observe a possible signal?

Evaluation of a possible consistent time association of the event with
vaccination

Evaluation in a different analytic framework: self-control analysis or
other reference group

Possible associations can serve as a source of hypothesis generation
for further studies — ie case-control study conducted for
intussusception.




What are global trends for use of RWE?

* Increasing the sample size and geographic reach
* Regional and global consortiums
* Offers potential to evaluate vaccines only used in developing world.

* Maximizes statistical power
 EXAMPLES: Global Vaccine Data Network, ALIVE network in Africa, VAC4EU in
Europe

e Global Networks can address:

* Assess rare events which requires VERY large populations to assess therefore
multi-country collaborations are useful. Assessing mixed complicated
schedules increases this need. Global collaborative studies provide this

capacity.
* The need to build capacity in countries not experienced in the use of RWE.

WITS

Alive vACZEU Gt



GVDN
Partners

Six continents, 34
countries, >800 million
people

.
‘-
®

Global Vaccine
Data Network.

Australia
Brazil
China
Canada

Denmark

England

Finland
France
Ghana
India

Indonesia

Japan

Korea

Scotland
South Africa
Taiwan

USA

ALIVE network
(Africa)

VAC4EU network
(Europe)



* The use of RWE for public health and regulatory use is
evolving rapidly.

* Active surveillance studies are feasible and being
conducted in LMIC

* Public expectationis for a rapid response to possible
concerns.

« Without this confidence is undermined and “anti-
vaccine” groups get a head start.

Summary

e Concerns will arise because events occur and occurin
clusters in both vaccinees and non vaccinees due to
chance alone.

* Global collaborations can increase efficiency and
capacity




Thank you!

.

Questions






Supplementary slides



Other Vaccine
Safety Assessment
Considerations

Registries are a recognized source of
RWE especially for special
populations such as pregnant women.

|ldentifying subsets at risk and
assessing them separately:

e Children
e HI|V infected individuals



Vaccine Safety Assessment
Inequality

* Most of the world lives in middle or low-
income countries

* Most vaccine safety infrastructure has been
centralized in high income countries.

* This was considered acceptable because
most new vaccines were used in high income
countries for a long time prior to use in low-
income countries.

* Thisis no longer true.

GVDN | A coordinated program of vaccine safety activities



But Is active surveillance
feasible in LMIC 27?7

f ‘ o
AFRICAN LEADERSHIP IN VACCINOLOGY EXPERTISE

The GAVI funded study in the ALIVE network.



ALIVE Project Participants

Country Site Site lead/ contact
Mali Bamako Samba Sow
Ghana Navrongo Health Research | Nana Akosua Ansah -
Centre 2
Nigeria National Ehimario Igumbor :
Stephen Obaro
Ethiopia Gondar Biniyam Tilahun o
Kenya Kilifi Wangeci Kagucia Technical partner }
Malawi National Kondwani Jambo oYoN, New geaiand §
Mozambique Maputo city llesh Jani
Celso Khosa bBurundi
Eswatini National Tholokwakhe Simelane resotho e

R=Rwanda
S=Eswatini

Coordinating Center at Witswatersrand University in South Africa
Shabir Madhi and Clare Cutland



GVDN ALIVE Data Collection Model

Complete
appropriate AESI
CRFin REDCap

Internal logic will
classify case

Daily Screening of Possible case of
all Admissions A=

Deidentified data Confirmed Case

Confirmed Case Entered into Local entered into analysis database in South
of AESI Database Africa

Combined Analysis Meta Analysis with
in South Africa GVDN Sites




CEPI Funded BRAVE Project

A project to develop background {. '@t’

rates in Africa from: ;

Republic of the
Congo

« HDSS data
* Manual hospital screening
* Electronic hospital records.



A word about genomics

* Genomics studies of drugs have
revolutionized drug therapy allowing for
personalized approaches to treatment.

* [dentifying genetic markers of risk for vaccine

adverse events would serve two purposes

* Facilitating a better understanding of the pathophysiology of
events

* Potentially allow for personalized vaccine schedules that reduce
the risk of AEFI.

 Forthe GVDN, Bruce Carlton of UBC in
Vancouver is leading the effort to try and
Identify genetic markers of risk for
myocarditis, VITT and Guillain-Barré
Syndrome

* 300 validated cases or more per outcome
* Ten controls per case.







Data dashboard Example: GBS rates

from ICES

(im) @ gvdnibgr
Cc @
) glaoil;arll‘gﬁcl)?ﬁ GVDN: Background Rates Dashboard
site © AESI ©  Patient type @  Period ©  Subset
Canada: ICES - Guillain-Barre syndrome - A - Gitems selected = Combined
Canada: ICES
nmark: Statens Serum Institut B Table
== Finmark: Finnish Insfitute for Health and Welfare
Show 85% confiden
B 1 France: Institut National de la Sante et de la Recherche Medicale
~ England: UK Health Security Ageney Canada: ICES, Guillain-Barre syndrome, Patient type - All
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GVDN Observed versus
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Requirements for use of RWD/RWE in vaccine
post-approval effectiveness/efficacy studies

CEPI, Gina Antaki — Moderator
FDA — USA, David Kaslow (virtual)

EMA — EU, Marco Cavaleri
ANVISA — BRAZIL, Brenda Valente
CDSCO - INDIA, Rubina Bose



SCIENCE MEDICINES HEALTH

@ EUROPEAN MEDICINES AGENCY

Post-approval studies for CHIKV vaccines.

Chikungunya vaccines workshop, Sao Paulo, 19-20 March 2025

* Dr. Marco Cavaleri
* Head of Health Threats and Vaccines Strategy

* Chair of EMA Emergency Task Force



IXCHIQ post-approval commitments

Conditions or restrictions with regard to the safe and effective use of the medicinal product

¢ Risk Management Plan (RMP)

The marketing authorisation holder (MAH) shall perform the required pharmacovigilance activities and
interventions detailed in the agreed RMP presented in Module 1.8.2 of the marketing authorisation and

any agreed subsequent updates of the RMP.
An updated RMP should be submitted:

« At the request of the European Medicines Agency;

« Whenever the risk management system is modified, especially as the result of new
information being received that may lead to a significant change to the benefit/risk profile or
as the result of an important (pharmacovigilance or risk minimisation) milestone being

reached.
¢ Obligation to conduct post-authorisation measures

The MAH shall complete, within the stated timeframe, the below measures:

Description

Due date

Post-authorisation efficacy study (PAES): In order to confirm the efficacy of Ixchiqg in
individuals 18 years and older, the MAH should conduct, according to an agreed
protocol, and submit the results of, a randomized, controlled trial with pragmatic
elements to assess the effectiveness of Ixchiq vaccination in the prevention of

ymptomatic, laboratory confirmed chikungunya after a single vaccination with Ixchig
Fn adults in endemic areas.

Final report due
date:
31 Dec 2029

Classified as public by the European Medicines Agency




IXCHIQ Risk Management Plan

2.7. Risk Management Plan

2.7.1. Safety concerns

Table 78. Summary of safety concerns

Important Identified Risks

Chikungunya-like adverse reactions

Important Potential Risks

Vaccine-associated arthritis

Cardiac events

Safety in pregnant or breastfeeding women

Missing Information

Safety in patients with autoimmune or inflammatory
disorders

Safety in frail patients with acute or progressive, unstable or
uncontrolled clinical conditions, e.g. cardiovascular,
respiratory, neuroloegic, psychiatric, or rheumatologic
conditions

Long-term safety

Co-administration with other vaccines

Classified as public by the European Medicines Agency




Vimkunya post-approval commitments

¢ Risk Management Plan (RMP)

The marketing authorisation holder (MAH) shall perform the reguired pharmacovigilance activities and
interventions detailed in the agreed RMP presented in Module 1.8.2 of the marketing authorisation and any
agreed subsequent updates of the RMP.

An updated RMP should be submitted:
= At the request of the European Medicines Agency;

« Whenever the risk management system is modified, especially as the result of new information
being received that may lead to a significant change to the benefit/risk profile or as the result of an
important (pharmacovigilance or risk minimisation) milestone being reached.

¢ Obligation to conduct post-authorisation measures

The MAH shall complete, within the stated timeframe, the below measures:

Description Due date

Post authorisation efficacy study (PAES): In order to confirm the efficacy of Final report due
VIMEUNYA in individuals 12 years and older, the MAH should conduct and submit the date:

results of a randomized, placebo-controlled, double-blind, event-driven study to
analyse efficacy, safety, and immunogenicity of VIMKUNYA in the prevention of

chikungunya disease in healthy adults and adolescents in CHIKV-endemic areas,
according to an agreed protocol.

31% August 2030

Classified as public by the European Medicines Agency



Vimkunya Risk Management Plan

2.7. Risk Management Plan

2.7.1. Safety concerns

Table 102 Summary of safety concerns

+
Ssummary of safety concerns
Important identified risks None
Important potential risks None
Missing information Use during pregnancy and breastfeeding

Classified as public by the European Medicines Agency



Post-approval evidence for CHIKV vaccines

Paediatric studies in PIPs: safety and immunogenicity from birth
Pregnancy registries and for specific aspects also safety studies

Efficacy: Individually randomised trials are requested, but ability to generate robust
data on efficacy unclear

Effectiveness studies are expected to be conducted in the context of emerging
outbreaks and/or endemic areas and should be part of the portfolio of options

Test negative case control studies acceptable

Studies should measure efficacy/effectiveness against PCR confirmed symptomatic
disease, preferably as per WHO definition

It would be relevant to collect evidence on post-acute sequalae to establish the
impact of vaccination

Classified as public by the European Medicines Agency



Post-approval evidence for CHIKV vaccines

For RCTs, good understanding of the attack rate to define adequate sample size

Primary population should be seronegatives at baseline, even if this does not represent
good estimate of real-life conditions (VE observational studies better placed)

Outbreaks tend to be fast-spreading and short-lived: timing of vaccination critical
Acceptance by NRAs and RECs in Countries

Case ascertainment: active vs passive surveillance

PCR testing: central lab vs local

Detection of co-infection with other mosquito-borne viruses

Pragmatic aspects related to safety reporting

Classified as public by the European Medicines Agency



CEPI, Gina Antaki —

Brazil - Jadher Percio, PNI/MOH

Colombia - Fernando de la Hoz, UNC

Thailand - Wichan Bhunyakitikorn, DDC/MOH
AVAREF, Kwasi Nyarko (virtual)
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CHIKUNGUNYA vaccines: does Brazil
have the appropriate infrastructure
for a RWE study?
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Brazil -
country of
continental
dimensions

8.5 million km?

27 Federation Units

5,570 municipalities

212.6 million inhabitants (2024)
10 border countries

Source: IBGE (https://www.ibge.gov.br/)
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https://www.ibge.gov.br/
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SUS - Unified &
Health System ‘?

Established by the Federal Constitution of 1988
« Public Health Policy (distributive)
 Universality (for all)

« Integrality (health promotion, disease prevention, care
and rehabilitation)

» Gratuity
» Equality and equity

GOVERNO FEDERAL

) BRASIL BEM :
Source: Law 8080/1990 COIDADD sus+ M S wone 'nl“!.

(https://www.planalto.gov.br/ccivil 03/leis/IB080.ht ~  wwserscvmns S W T MRS -
m)



https://www.planalto.gov.br/ccivil_03/leis/l8080.htm
https://www.planalto.gov.br/ccivil_03/leis/l8080.htm

National Health
Surveillance
System

Sanitary Surveillance Environmental
Surveillance Occupational Health Surveillance
Epidemiological Surveillance

« National Immunization Program - PNI

« Arboviruses — compulsory notification

« Center for Strategic Information and
Response in Health Surveillance - CIEVS

National System of Public Health Laboratories
Special Indigenous Health Subsystem

Source: Consolidation Ordinance 4/2017
(https://bvsms.saude.gov.br/bvs/saudelegis/gm/2017/prc0004_03_10_2017.htmI#CAPITULOII)



https://bvsms.saude.gov.br/bvs/saudelegis/gm/2017/prc0004_03_10_2017.html#CAPITULOII
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Immunization

e Strategic Input Information System -
SIES

* National Health Data Network -

Health

e E-SUSAB

Information e
Systems @

Computerized systems that collect,
process, store, and distribute health
data within the scope of the SUS

* Monitor health situation

* Understand health problems

» Support decision-making

* Plan public health actions

» Manage resources and

Diagnosis
* Laboratory Environment
Manager - GAL
* Manage samples of
human origin from the
registration of

financing o .
5 requisitions, screening,
+ Evaluate health services and ISP N of
systems reports, consultations and

reports

GOVERNO FEDERAL

am'sl"'."i"‘ SUS+ MINISTERIO DA 'ni“l
SAUDE

Source: Ministry of Health (https://www.gov.br/saude/pt-br/assuntos/noticias/2023/julho/entenda-as- oniAD £ Rmmm?

principais-caracteristicas-dos-sistemas-de-informacao-do-ministerio-da-saude)



https://www.gov.br/saude/pt-br/assuntos/noticias/2023/julho/entenda-as-principais-caracteristicas-dos-sistemas-de-informacao-do-ministerio-da-saude
https://www.gov.br/saude/pt-br/assuntos/noticias/2023/julho/entenda-as-principais-caracteristicas-dos-sistemas-de-informacao-do-ministerio-da-saude
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symptomatic and severe COVID-19 among adolescents in
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Previous
experience

Several studies on the effectiveness and
safety of COVID-19 vaccines and others
have been carried out based on the
health information systems of the
Ministry of Health

Contents lists available at ScienceDirect 2 .
\/accine
Vaccine *
ELSEVIER journal homepage: www.elsevier.com/locate/vaccine e
Short communication m
Chagh for
updatos

Safety signal detected: Anaphylaxis after attenuated dengue vaccine
(TAK-003) — Brazil, march 1, 2023-march 11, 2024

Jadher Percio , Carla Dinamerica Kobayashi, Roberta Mendes Abreu Silva,

Ana Karolina Barreto Berselli Marinho, Leon Capovilla, Paulo Henrique Santos Andrade,
Martha Elizabeth Brasil da Nébrega, Cibelle Mendes Cabral , Monica Brauner de Moraes,
Guilherme Lowreiro Werneck, Eder Gatti Fernandes

Ministry of Health of Brazil, Secretariat of Health and Environmental Surveillance, Brasilia — Federal District, Brazil
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Main
challenges
for
conducting
vaccine
effectiveness
studies in
Brazil

Q
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Attributes of Health Surveillance
Systems

Complexity, data quality, timeliness,
representativeness, and sensitivity

Vaccine hesitancy

Trust and reliability in new vaccines and health
authorities

Communication and misinformation about the
efficacy and safety of vaccines

Integration between assistance and
surveillance

Acceptability of health professionals to
recommendations for detection, notification,
investigation and clinical management of
suspected cases

-
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Final considerations

~
Real-World Evidence

Brazil has the infrastructure to carry out
studies on the effectiveness and safety of
vaccines

/
. I
Health Information
Systems

They are available to carry out studies
and monitor the safety and effectiveness
of the vaccines in use in the country

EEEEEEEEEEEEEE
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Data requirements for a RWE study: do countries
have the appropriate infrastructure for it?
The Colombian case.

Fernando de la Hoz Restrepo.
Universidad Nacional de Colombia.

Departamento de Salud Publica.



Types of RWE

* Case Control studies
* Cohort studies

* Surveys

* Outbreak studies

* Ecological studies:
* Time trends series
* Geographical units’ comparative studies
* Case studies



Source of data

* Prospectives or retrospectives studies

* Surveys
e Vaccination records
 Surveillance data

* Clinical management data



Colombian experience
* BCG: Case control study. 1985
* Hepatitis B: Surveys. 1992, 1999, 2011, 2019
* Hib: case control study. 2002
* Hib: case study and scan analysis. 2008

e Measles. Outbreak studies. 2001.



Colombian experience

* Rotavirus: case control study, survey study, ecological analysis of
epidemiological and laboratory data. 2012

* Neumococo: case control study, survey study, ecological analyss
of epidemiological and laboratory data. 2010

* Varicella: ecological analysis of clinical management data and
epidemiological data, survey study. 2016



Colombian experience

* HPV: cohort studies, analysis of clinical management data. 2022,
2024

* COVID: retrospective cohort studies, case control studies, time
trends studies. 2021, 2022, 2023.



Conclusions

* There are several observational designs that can be used to
assess vaccine effectiveness

* Colombia has many data sources that can be used to assemble a
different array of studies

* Several governmental and academic research groups have
extensive experience on conducting this type of studies



Real-world COVID-19 Vaccine

Effectiveness Study in ThaHa% ‘ ' - -




Results: Alpha and delta variant

Vaccine
effectiveness
against Methods: Matched case-control study
infection (%) among Thai healthcare workers
100% Time: May to July 2021 (Alpha and
209 u 84% L 81% 89 delta variant co-circulate)
¢ 71% ¢ 74% 3 71% |
0 2 65% . 63%  Two dose of CoronaVac effectiveness
60% ? against COVID-19 infection
m47%
40% * Moderate degree of protection
20%
0%
May June July

Month of onset



Results: Delta variant

Vaccine effectiveness

Against [95%ClI]
Infection Methods: Matched test-
One dose o 21.71[19.71, 23.65] negative case-control study
among high-risk group (close
Two doses © 58.32 [57.43, 59.20] contact or active case finding)
with 1:2 ratio

Three doses 92.40[91.96, 92.81]

Againft Time: September to December
pneumonia 2021 (Delta variant
predominant)

One dose —o— 58.80 [49.41, 66.44]

Two doses @ 87.82 [84.77, 90.26]

Three doses 98.86 [97.12, 99.54]

0 50 100
Note: pneumonia included pneumonia and death cases.



Results: Omicron variant

Vaccine
Against effectiveness
infection [95%Cl]
One dose N/A
Two doses N/A
Three doses w 5.91[4.77, 7.03]
Four doses 71.11[70.55, 71.65]
Five doses —e— 83.13[77.26, 87.49]
Against severe
pneumonia
One dose : = = 43.92 [24.73, 58.21]
Two doses —e— 70.41 [64.59, 75.27]
Three doses o 90.39 [87.30, 92.73]
Four doses ~» 99,59 [96.97, 99.94]
0 50 100

Note: severe pneumonia included pneumonia with invasive ventilation support and death cases.

Methods: Matched test-
negative case-control study
among high-risk group (close
contact or active case finding)
with 1:4 ratio

Time: January to April 2022
(Omicron variant predominant)



Key Factors for
Success in Thailand

* Infrastructure and resources

* Robust surveillance and data collection system
* Expertise and workforce

» Skilled professionals, including epidemiologists, data analysts,
and healthcare workers

* Training programs to enhance technical skills, such as, Field
Epidemiology Training Program (FETP)
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e Support and funding
e Public-private partnerships between the Ministry of Public Health and

Key Fa CtO I'S fo 8 non-Ministry of Public Health organizations for research, for example,
. . * GBDi providing data scientists to manage big data
S u CCeSS | ﬂ Th a | | a ﬂ d e Chiang Mai University conducting analysis using local data

* Policy and regulatory support
* Establishment of committees and research teams to oversee studies
* Government endorsement to promote evidence-based decision-making
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Overview of the African Vaccines Regulatory Forum (AVAREF)

A Vision of An African population with timely access to safe and efficacious
medical products of assured quality

e
@ 2o
r}Q;\

Established as an Uses a network approach to Capacity building and Collaborating effectively with
o o e 17 build technical/scientific training in member countries several partners and
vears ago by WHO expertise, competence, and for both NRAs and NECs stakeljolders including AU
skills required to support including clinical trial agencies such as AUDA-NEPAD,
regulatory decision making optimization exercises... US-FDA, EMA, Paul-Ehrlich...
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Africa — An Attractive Venue for Clinical Trials




Survey - Level of Preparedness for 31 AFRO Member states

Survey
participation

29

CRO/Pls

UHC/UCNZH.
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15 countries with
participation of
both NRA and NEC
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Challenges Identified by NRAs/AVAREF

Low Clinical Trial Activity (Quantity, Quality, Diversity) levels relative to
international counterparts

Inconsistent time to final regulatory decisions

Limitations on Technical expertise, digital infrastructure, and other
resources

Human Resources — Expert Evaluators a Critical bottleneck

UHC/UCNZRa,
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WHAT IS NEW AT AVAREF ?

Targeted Emergency
expertise Preparedness

Ecosystem ntegration wit
Approach AMA
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2024-2026 AVAREF Strategic Action Plan

Life Cycle

Approach

Innovation cycle

Design, research,

commercialization, regulation,
registration, post marketing

Excellence in Partnerships and
Capacity Building Alliances
4 ) 4 N 4 )
Emergency Registration
Training for Regulatory, Afri Uni of Medicines
. . rican Union
Ethics Reviewers Organizations Covid-19 Vaccines, Ebola
Fundamental; Specialized Vaccines, Malaria Vaccines,
etc.
g _/ \_ J NG J
4 A 4 N
Rosters of Expertise
Multi-Country Joint Internact?or:"lgleltkeentulator °
Review of Clinical Trial Asencies aﬁd ¥ —— tosupport NRAs, NECs, and
Applications (CTAs) g \cies reallza.t/.on of African
Institutions Medicines Agency
NG J \_ J
4 ) 4 N
Regulatory
| Harmonization Donors, Development Technical Committees
Tools, Guidelines, Partners for Clinical Trials
Framework development

- J

4 )

Clinical Trial Sites

UHC/UCNE

Universal Health Coverage/Communicabl
and noncommunicable Diseases

By




4 Reinforcing Pillars for Capacity Building

* Excellence in Capacity Building

UHC/UCN SR 9.
verage/Communicable 2 - | At

Continuing Education and training of NRAs
Training of NECs

Harmonization and capacity building * Partnerships and Alliances for Results

through Joint Scientific Advice, Joint Review * Partnerships with Advanced country
of CTAs, and joint review of registration NRAs (USFDA,PEI), AUDA-NEPAD,
dossiers EDCTP, CEPI, BMGF, Wellcome Trust,
Optimization of clinical trial processes IVI. IEPMA. etc.

Assisted and facilitated Reviews o
. . . . * Co-development of training modules
Webinars, Discussion Sessions

and delivery of training sessions

A focus on francophone and lusophone _

members e Expert Working Groups for
development of Guidelines, norms,
standards

* Delivery of training with PEIl, Ghana
FDA, & NAFDAC
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4 Pillars for Capacity Building

* Trusted Expertise

* Pool of experts external to African
NRAs to support all 3 pillars

* Pool of Experts from African NRAs
* Mentoring, Coaching, and Training

* Assignments, Placements, and
Exchange opportunities
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* Life Cycle Approach

Basic and Applied Research

Clinical Research Ecosystem
Strengthening

Clinical Trial Site
Strengthening

Manufacturing

Registration of emergency
medicines

Post-authorization safety and
monitoring

Phase IV and
pharmacopepidemiological
studies




AVAREF Reliance Oversight Clinical Trials Pilot Project

AVAREF

W/

Project

.
;\@ Relience network
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Streamlined Processes and/or Procedures
address commonly anticipated challenges
(Irritants) experienced by Product Developers

Regulatory Strengthening, Harmonization, and
Excellence

Preparing for the operationalization of the
African Medicines Agency.




Excellence in Capacity Building - Basic & Specialized Training

Development and delivery of enhanced capacity building activities
Training Courses in Applicable Sciences

pharmacology, toxicology, pharmacokinetics, pharmacodynamics,
cell culture, project management, critical analysis of data, risk
assessment, risk management, decision analysis, etc.

Training in Supportive skills

Policy Development, Quality Management Systems,
Communications, Project Management, Performance Evaluation, etc.

Training in Advanced Courses

Principles of Clinical Pharmacology, Adaptive and Master Protocol
Design, Biostatistics and Role of Randomization in Clinical Trials,
Vaccine Product Development, Biosimilar Product Development
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Complex and Non-traditional Designs and Capacity Building

The efficacy studies required to support regulatory authorization of vaccines such
Shigella, Invasive Non- Typhoidal Salmonella (iNTS) Vaccines, Group B Stephylocossus
vaccines are prohibitive due to large patients required for phase lll clinical trials, ethical
issues in organizing clinical trials such as Ebola, Mpox, etc.

Developers seeking guidance from regulatory agencies on suitable regulatory pathways
to enable them accelerate product development.

Decisions based on use of immune correlates of protection, adaptive design, etc.
Conditional authorizations based on limited efficacy data.

Neglected Tropical Diseases, Rare Diseases, Emergency Use Authorizations,
Chikungunya vaccines, eyc
Recent examples include:

* Shigella Vaccine

* Mpox Vaccines — Emergency use authorization and post authorization monitoring
and surveillance
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Comprehensive Rapid Cycle Analysis for Mpox Vaccine Safety and Disease Outcomes

Description Immediate Post-Vaccination Surveillance

Vaccination centres and primary healthcare
facilities

Participants Individuals receiving Mpox vaccination.

30 minutes post-vaccination (on-site), then at 24

hours, 7 days, and 28 days

Primary Outcome Immediate and mild AEFI

Data Collection Direct observation, participant self-reporting

UHC/UCN ]

Universal Health Coverage/Communicable
and noncommunicable Diseases

Hospital-Based Surveillance for Delayed Mild and
Serious AEFI

Sentinel health facilities

Vaccinated individuals presenting with potential
vaccine-related conditions.

Duration of hospital stay, up to 28 days post-
admission: for mild AEFI

Delayed mild and serious AEFI characterization.

Medical record review, patient interviews,
laboratory results.

Clinical Characteristics and Management of Mpox
Cases

Sentinel hospitals

Individuals diagnosed with Mpox, regardless of
vaccination status

Duration of hospital stay and up to 28 days post-
discharge.

Clinical presentation, disease progression,
treatment approaches, outcomes

(including complete information on suspected
adverse drug reactions)

Medical record review, patient interviews,
laboratory results.

African Region



Comprehensive Rapid Cycle Analysis for Mpox Vaccine Safety and Disease Outcomes

Study Design - a multi-arm prospective observational design to comprehensively monitor Mpox vaccine
safety and disease outcomes.

The study protocol consists of three concurrent arms:
* All three arms will run concurrently in [COUNTRY/REGION].
* Sentinel sites have been selected based on their capacity to diagnose and manage Mpox cases, patient
volume, and ability to implement the study protocol effectively.
* Data collection across all arms will involve a combination of medical record review, patient interviews,
and laboratory test results. Vaccination status will be verified using official records where possible.

e The study will run continuously, with regular interim analyses (every two weeks for Arm 1, monthly for Arms
2 and 3) to rapidly detect potential safety signals or changes in disease patterns.

e This multi-arm design allows for a comprehensive understanding of vaccine safety and disease outcomes,
providing crucial data to inform public health decisions regarding Mpox vaccination and management
strategies.
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CONSIDERATIONS FOR DEVELOPERS AND ECOSYSTEM

 Regulatory and Ethics Capacity Building
e Continuing Education — Training, workshops, seminars, webinars, etc
e Simulated reviews
* Multi-country joint reviews and scientific advice via AVAREF platform
* Specialized trainings such as Biostatistics, Adaptive Designs, etc
* Provision of actual regulatory dossiers for training

* Conduct more Clinical Trials In Africa
* Early phase to late phase including phase |V studies
* Increase African Principal Investigator led clinical trials
* Increase clinical research, including North-South partnerships with Africa

* Support regulatory systems strengthening initiatives with other partners such as
Conference of Partners
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Key Messages and Conclusions

1. AVAREF platform enables NRAs and NECs to build regulatory and ethics capacity while
establishing a reliance network to support complex and non-traditional clinical trials.

2. The network approach promotes regulatory harmonization, excellence, and increased
quality of reviews resulting from dedicated pool of reviewers within the 16-member
reliance network.

1. 1 submission package for multiple countries with streamlined administrative processes

3. Use of ecosystem and life cycle approach ensures a focus on all parties from
researchers to manufacturers, procurers, and patients

4. Integration of rapid cycle analysis for effectively monitoring of safety to support these
non-traditional study designs.

5. Increase Clinical Trials in Africa and Support Regulatory and Ethics Capacity Building
on the continent
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Contact

AVAR E F: Dr Kwasi Nyarko: nyarkok@who.int

AVAREF Coordinator
/

WHO Regional Office for Africa
AVAREF

Brazzaville, Republic of Congo
African Vaccine Regulatory Forum
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Outbreak protocols

Purpose: Large outbreaks of Chikungunya may present an
opportunity to generate evidence on efficacy /
effectiveness of CHIKV vaccines. However, such outbreaks
are unpredictable and may not provide sufficient time for
trial set-up & implementation. This emphasizes the
importance of advanced planning for an outbreak clinical
trial. The session would focus on the development and
feasibility for conducting outbreak studies and the various
aspects involved in planning for such a study (e.g. pre-
approved clinical trial protocols and other clinical trial
documents, infrastructure

and logistics)



CLPI

Pre-approved clinical trial protocols for
vaccine evaluation during outbreaks

Nina Wresshigg

Sao Paulo, 19=20 March 2025



CEPI’s plan to prepare for future epidemics & pandemics

CLPI

2.0

Vision statement

A world in which epidemics and
pandemics are no longer a threat to
humanity

Mission statement

Accelerate the development of vaccines
and other biologic countermeasures
against epidemic and pandemic threats
so they can be accessible to all people in
need

-

Delivering
Pandemic
Vaccines

in (OO Days

Days Mission

What will it take?
2022

‘Vaccines should be ready for initial authorisation and manufacturing
at scale within 100 days of recognition of a pandemic pathogen, when

appropriate.

Sensitivity: Privileged and confidential



97% reduction

2 seconds



Evidence Generation is Critical for CEPI‘s 100 Days Mission

Preparedness 100 days Post 100 days
(Speed, scale, access) (Speed, access) (Scale, access)

Alert trigger Vaccine Billions of doses
available for use manufactured &
(€.g. emergency equitably accessible

* Prototype vaccine & platform * Scale-out and large-scale

* Qutbreak characterisation

development * Accelerated development, manufacturing

* Manufacturing readiness manufacturing, &

authorization

Research Preparedness Program

* Enabling tools & networks * Emergency Evidence * Expansion of evidence
(including evidence Generation (clinical trials, Real

generation capabilities and World Evidence (RWE))
infrastructure)




Research Preparedness Program
Leveraging capacity for routine clinical vaccine development to prepare for future outbreaks

- N B

Emergency response

Routine .
. . . during future outbreaks /
clinical vaccine development < ..
100 days mission
v Targeting CEPI’s priority diseases v' Embedding all infrastructure strengthening in
v’ Supporting all candidates on a portfolio level national and supra-regional preparedness plans

v' Conducting extensive stakeholder engagement
with governments in close collaboration with
Africa CDC and other supra-national public health
agencies

Leverage and sustain infrastructure for emergency v Working towards self-sustained infrastructure
Qsponse (Track B) / \ /

v" Working closely with front runners of each disease
portfolio to optimize timelines

AN

Targeting key geographies

AN

'\

!/

West Africa East / Central Africa South Asia (e.g. Nipah) LATAM (+others) (e.g. Chikungunya)
(e.g. Lassa fever, Marburg) (e.g. SUDV, RVF)
*** pilot region ***
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Multi-level Approaches - One single strategy does not fit all

SARS-CoV-3
The next pandemic 2?7

SUDV
- the next outbreak will come (soon?), in the past’ T -

only 2 countries (?), yet difficult to predict e
- trial governance, sponsorship must be on e =

stand-b 0
- Many stzkeholders involved Nlpahv . . .

- outbreaks in Bangladesh, Malaysia, India,
Singapur

- currently Ph 3 trials no option

s

- seasonal disease, changing spatial epidemiology ,J

- Ph 3 efficacy trial complex, but possible \ g

- Highly challenging ecosystem in West Africa w/|
many important stakeholders to consider

CHIKV

- Can occour almost everywhere where the /
mocquito occurs....




Multi-level Approaches: One single strategy does not fit all
Different outbreak & pathogen characteristics

Platform-specific
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Outbreak-specific

Pathogen-specific

Region-specific

Early vs. late-stage
development

Available (platform) data
Benefit-risk ratio
Regulatory status

Local

Regional or multi-national
Epidemic or pandemic
Self-limited

Short-lived or multi-year

Transmission
Virulence

CFR

Ro

Strain change etc.

Availability / effect of other
public health containment
measures




Library of Scenario-Specific Designs & Strategies

Pathogens

S Building a Library of pre-aligned Scenario Specific Designs & Strategies

- Scenario planning and evidence generation framework

- PRESTO project for trial simulation and feasibility

Filoviruses - Sophisticated sample size calculation embedded in simulation framework

Rift Valley Fever - Develop scenario-specific, vaccine agnostic, clinical efficacy/effectiveness outbreak

MERS protocols

- Plug & play innovative clinical trial elements (eg. BoD, case-driven VE, Bayesian designs
accommodating historical data borrowing, population enrichment, CoP)

Nipah

SARS-CoV 1, 2

Disease X

Library of clinical trial
scenarios

Tailored scenario-specific pre-
approved protocol (& other CTDs)
ready to use




Chikungunya — Scenario-specific strategies to generate VE data

« Conducting vaccine efficacy trial for CHIKV vaccines is
challenging mainly due to unpredictable epidemiology
even in endemic regions

« While large outbreaks may present an opportunity to
generate efficacy evidence, it may still not provide
sufficient time for trial set-up & implementation

- This emphasizes the importance of advanced planning
— logistically as well as financially . Oce},__ (ak
Paraguay Outbreak
Outbreak i ’
- Ready-to-go, pre-approved protocols may allow o peccureneen o p o
rapid initiation of time-sensitive clinical trials, | & cont endemic - outbreak <&V

adaptable to different vaccine candidates during an
outbreak.

Source: modified from CDC




Thank You
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Operational and Other Planning for Conducting Clinical
Trials of Vaccines During an Outbreak

Libia Milena Hernandez Medina.
International Vaccine Institute (IVI)

CHIKV Regulatory Workshop — CEPI,
Mar 19-20, Brazil 2025
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Introduction

These pathogens result in outbreaks with unpredictable spatiotemporal incidence, though transmission of some of
these pathogens at ongoing low levels may not be classified as a PHE of international concern (PHEIC).

® Chikungunya

= COVID-19

= |assa fever

= Crimean-Congo Haemorrhagic Fever (CCHF)

= Ebola virus disease and Marburg virus disease

= Middle East respiratory syndrome coronavirus (MERS-CoV)
®= Nipah and henipaviral diseases

= Rift Valley Fever (RVF)

= Mpox

Conducting a randomized controlled vaccine efficacy trial is challenging due to the unpredictable nature
disease outbreaks, which are explosive and relatively short in duration.
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Background

Conducting a randomized controlled vaccine efficacy trial is challenging due to
the unpredictable nature of CHIK disease outbreaks, which are explosive and
relatively short in duration.

Chikungunya causes a febrile episode with severe joint pain, malaise and in
some cases, it progresses to Chronic arthritis. People with pre-existing

conditions, neonates, infants, and the elderly may experience severe
complications and death.

Large outbreaks can overwhelm healthcare systems in resource-limited
settings.

CHIK:~337 deaths in Paraguay (2023); with most occurred within 23 weeks.

The IXCHIQ (VLA1553 ) Vaccine received approval based on immune
response data from a clinical study conducted in the US adults. Roques P JCI
Insight. 2022 Jul 22;7(14):e160173

However, this may change in case of a sufficiently large outbreaks i.e. CHIK ,
and present an opportunity for generating efficacy data.

Advanced planning and preparation would be key such as ‘ready-to-go’
clinical trial documents including protocols.

Epidemiology and Economic Burden of Chikungunya: A Systematic Literature Review. Trop. Med. Infect.

Dis. 2023, 8, 301. 10.3390/tropicalmed8060301

Outbreak in Paraguay 2023

m.fmau:U doi mgscim i -
et i ($0G1S

Curva de notificaciones de fallecidos desde la SE 1 a la SE 47 (2023)

Fallecidos por Dengue, Chikungunya y Zika.

Curva de Fallecidos Confirmados y Probables por CHIKV y DENV SE 1a la SE 47 - :

- 2023, Paraguay 337 Defunciones confirmadas y
. probables de CHIKV
" 24 Defunciones confimadas y
% 1 2 N confirmados CHIKY = 298 probab!es de DENV

ﬁ i N probables CHIKV = 33

L N confirmados DENV = 18 :

:15 N prokatesDENV 94 Defunciones en investigacion
”’ | | | 1199 Defunciones descartadas
5 1
0 lI |l|ilil:1 B 1 1 1*

SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SE SESE

12345678 91011121314151617181920212223 24252627 28293031 32 33 3435 36 37 38 39 4041 42 4344 45,4647
1 Confirmados CHIKV W Probables CHIKV  Confirmados DENV Probables DENV

Bl andlss s reaiza segin semana epidemioldgica de fecha denici de sntomas. *Datos parciales sujetos a modificacion

Direccién General de Vigilancia de la Salud | Direccion de Vigilandia y Respuesta a Emergencias en Salud Publica | Afio 2023
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Challenges in the Preparation and Conduct of Clinical Trials

Clinical trials face challenges across various contexts:

= Normal epidemiological conditions

= Qutbreak situations, and

= Outbreaks situations in remote areas/specific locations

(Poor infrastructure, lack of trained personnel, and inadequate storage &
Lab capacity)

120
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Challenges of Conducting Vaccine Trials During an Outbreak

* Time Constraints: Rapid onset and spread limit the window for
trial initiation. Starting as soon as possible is crucial, as
outbreaks are short

* Regulatory Challenges : Lengthy approval processes

-The regulatory capacity of the national regulatory authority &
ethics committee impacts the revision and approval timelines

* Political situation and Cultural aspects: Influence trial
feasibility and acceptance,

* Logistical Challenges: Infrastructure, site readiness, supply
chain constraints and availability of Experienced personnel in
clinical trials.

* Community Engagement: Building trust and ensuring
participation during a health crisis

* Financial : Expedited funding to initiate trials

Matuvanga et al. (2022). Setting up an Ebola vaccine trial in a remote area of the DRC: Challenges,
mitigations, and lessons learned. Vaccine, 40(23), 3191-3198.
https://doi.org/10.1016/j.vaccine.2022.04.094
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10

W Ebola and other VHFs

B Arboviruses  BCNS infections ARI*  mEpidemics*®

Fig. 2 Type of outbreak and PEARLES domains addressed. *Articles focused on influenza, severe acute
respiratory infections and pandemics;*Non-specified emergency epidemics. VHF, viral haemorrhagic fevers;
Arboviruses, arthropod-borne viruses; CNS, central nervous system; ARI, acute respiratory infections

Sigfrid et al. (2020). Addressing challenges for clinical research responses to emerging epidemics and
pandemics: A scoping review. BMC Medicine, 18:190. https://doi.org/10.1186/512916-020-01624-8
7
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Critical considerations when designing vaccine trials during outbreaks

@
8' The urgency of the situation requires agility, intense activity and adaptability to context

Vldentify Reference Sites — to accelerate trial readiness & to support other sites at other locations.

-“ ‘ -“ Regulatory flexibility , approvals must move faster

$ Securing funds quickly

@ Earn Trust - Community engagement is key

The need of rapid data collection

Identifying key considerations in planning trials during outbreaks is essential to anticipate challenges and
devise strategies that prioritize participants welfare

122 =y 7
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Importance of Pre-Approved Protocols and Regulatory Readiness

= "Pre-approved, pre-positioned study protocols was a key solution recommended to reduce set-up delays in previous

outbreaks."

Developing
pre-approved clinical

trial protocols
to minimize delays

123

Establishing adaptive

trial designs for flexibility

in different outbreak
scenarios

Sigfrid et al. (2020). Addressing challenges for clinical research responses to emerging epidemics and pandemics:

A scoping review. BMC Medicine, 18:190. https://doi.org/10.1186/s12916-020-01624-8

Engaging with NRAs
and ECs

before an outbreak
occurs
for expedited review
processes and rapid
trial activation

Stakeholder
Engagement for
Trial Readiness

to address
operational and
logistical barriers to
trial implementation
& to mitigate
possible community
resistance

A mechanism for

achieving consensus

regarding elements
of the protocol is
required
(e.g., Managing data
(CRF), sharing samples,
mediating
disagreements)

@
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Outbreak

Scenario
modelling

Importance of Pre-Approved Protocols and Regulatory Readiness

Stakeholder Engagement & Regulatory Pathway : to ensure trial feasibility and pre-approval

Phasel

Early Expert Consultations

v" Experts & clinical trial
methodologists from the affected
countries/regions, WHO, CEPI

v Refine study designs
v’ Establish Best practices: Reviewing

vaccine development strategies and
trial precedents

Possible
outbreak
scenarios for
trial readiness

|

Development of
scenario specific trial
protocols

Phase 2

NRA Regulatory and ECs Engagement

v Align regulatory requirements and
facilitate pre-approval of trial protocols.

v Approval process mapping: Assess country-
specific regulatory landscapes for faster
document approvals & trial activation
during outbreaks

v Address key ethical concerns, including
risk-benefit considerations & informed
consent challenges in outbreak settings.

Phase 3
Stakeholder and community

Engagement
for Trial Readiness

v Vaccine developers, ministries of
health, outbreak response teams
& Community

v' Address operational and
logistical barriers

v' Build trust and address
concerns in outbreak settings

v Mitigate community resistance

v Training

|

Identifying and pre-qualifying
clinical trial sites in high-risk
regions:

Implementation

reediness

= Protocol
Preapproval

= Regular protocol
updates

Site
Readiness

t@
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Logistical Challenges : Infrastructure and Site Readiness

-Develop Standard Operating Training staff and healthcare workers
Use predictive models Procedures (SOPs I ahead of outbreaks.

early in dlf_ferent gy el e Availability of sufficient local trial
countries staff

. . SITE INITIATION VISIT
ep _ g i Wit -Prepare study documents & their respective —_—
Identifying and Cold chain preservation activities(e.g. translation . & SITE READINESS

e . temperature monitoring)
pre-qualifying clinical _ : o
trial sites - Back up refrigerator/freezers for vaccine ICFs should be less complex,, subject Diary ASSESSMENT/

-Insurance policy ACTIVATION
o . . and sample storage —_—
in high-risk regions -Approved recruitment materia by

Sponsor / (CRO)

- Back-up power to the trial site.

-Identify the Laboratory capacity for sample

requirements processing and diagnostics _ =L e
for the clinical trial sites for investigational vaccines®,

' s -Investigational Product lab materials, and PPE
-Site feasibility accountability

-Strengthening supply chains

-Finance

*Vaccine shipment, transfer to Depot , transfer to sites




Data Management and Real-Time Monitoring

* Implementing digital tools for real-time data collection and remote monitoring
* Ensuring robust data security and integrity for regulatory compliance
* Planning for interim analyses to support rapid decision-making

* CRFs

* DSMB charter /meetings Incorporating real time data monitoring allows resear
chers to make informed decision rapidly , ensuring
safety and efficacy of the vaccine under study

@
\ 74
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Collaboration with International Stakeholders : Key strategies and Expected outcomes

> Effective partnerships : countries &
international organizations, WHO, CEPI, GAVI, PAHO, (NGOs,
pharmaceutical companies, NRAs, and with local governments
(socio-political network).

» Engaging manufacturers early for rapid vaccine deployment.

» Aligning with global networks for data-sharing and
cross-border regulatory harmonization.

Canario Guzman JA et al. Ethical challenges in international research during the Zika outbreak
in the Dominican Republic. Health Res Policy Syst. 2017,15(82).

v’ Ensure Global political awareness.

v’ Strengthen collaboration among international organizations,
national leaders & local stakeholders.

v’ Establish a WHO-led governance framework to _guide research
efforts during disease outbreaks.

v’ Integrate research in international outbreak response.
v’ Ensure interventions are supported by all stakeholders

v' Foster close collaboration among local and international
researchers from the beginning, emphasizing capacity building &
genuine cooperation.

v' Promote National Leadership in research
v" Invest in national public health research institutes

“While several barriers to conduct clinical trials in LMICs have been identified,
former experiences suggest that these can be overcome through international

collaboration”
Matuvanga et al. (2022). Setting up an Ebola vaccine trial in a remote area of the DRC: Challenges,
mitigations, and lessons learned. Vaccine, 40(23), 3191-3198.
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Recruitment Strategies

It is essential to consider rapid recruitment strategies
Recruitment strategies must be tailored to the context of the outbreak,

addressing barriers to participation and ensuring diverse representation

trial.

in the

Ensure adequate compensation for participants’ costs during trial activities.

Take into account Acute Case definition : based on WHO definition

An R&D Blueprint
for action to prevent epidemics

Phase Ilb and Ill
Chikungunya Vaccine Trials Design
Ira Longini*?, Natalie Dean?, Diana Rojas’
"World Health Organization

YUniversity of Florida
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* Emergency setting
(reactive/outbreak use):
protection of at-risk persons
in the area of an ongoing
outbreak of chikungunya.

* Non-emergency setting
(preventive use): Populations
living in areas where
chikungunya is endemic.

UNDERSTANDING THE SPREAD OF CONTAGION

(i) “focal” transmission involving individuals residing in spatiotemporal

proximity to the residence of an infector,

(ii) “local” transmission of infections occurring among residents from the

same area that were not considered focal, and

(iii) “exported cases” defined as not residing in but with a known

epidemiological link to Anzio.

When transmission is detected, start community-based
(e.g. door-to-door) enroliment of participants
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Fig. 3 Spatiotemporal spread of focal clusters. a Main clusters of focal transmission in Anzio (A1 and A2); colors indicate the date of symptom
onset; circles are centered on the index case and have the same radius as the maximal distance of cases from the index case (cluster radius) at
the end of the corresponding month. b The main cluster of focal transmission in Rome (R1). € Expansion of the radius over time for clusters Al,
A2, and R1. Points are shown at each new record for the cluster radius. Dashed lines represent linear regressions across these points, and their

slope indicates the rate of cluster expansion

- 59 29 November 2018| Chikungunya vaccine trials @‘gg‘;;;:f;ggg‘;
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R&D BLUEPRINT | 29 November 2018 | Chikungunya vaccine trials

Guzzetta, G., Vairo, F., Mammone, A. et al. Spatial modes for transmission of chikungunya virus during a

large chikungunya outbreak in Italy: a modeling analysis. BMC Med 18, 226 (2020).
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v’ Establish dedicated funding sources in inter-epidemic times.

v’ Establish international agreements on financial mechanisms for rapid release of funding and
for addressing clinical trial liability coverage.

v" National governments to strengthen investments in preparedness and response.

v Coordinate funding to ensure it is rapid and sufficient by using international coalitions and
economies of scale.

v’ Ensure sufficient, specific and flexible funding for research staff to avoid healthcare
opportunity costs.

v’ Explore industry funding to complement public funding.
v Provide appropriate compensation for participation in research.

Sigfrid et al. (2020). Addressing challenges for clinical research responses to emerging epidemics and pandemics: A scoping review. BMC Medicine, 18:190. https://doi.org/10.1186/s12916-020-01624-8
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Challenges in Conducting Clinical Trials Across Different Contexts

Category

General Clinical Trials

During an Outbreak

Country-Specific including remote location

@® Ethical Approval

= Regulatory Approval

[ site Requirements

I Safety Monitoring

®:Community Engagement
130

Ethical and regulatory frameworks designed for
non-acute epidemics
Standard IRB/EC approval required

IND/CTA submission

Standard

GCP-compliant sites
Certified research sites

Well-equipped sites with trained staff and infrastructure.

Standard reporting

Robust safety monitoring with established procedures
and oversight

Standard recruitment

IRB/EC Expedited review possible, but possible
delays due to high volume of urgent applications.

Emergency pathways (e.g., EUA)

Accelerated approval pathways, but regulatory
overload may slow the process.

Special licensure for non-certified sites
Flexible site selection due to urgency

Some sites may be overwhelmed with outbreak
response, limiting resources for trials.

Remote training

Real-time/adaptive monitoring

Rapid engagement needed; fear and misinformation
may create resistance.

Intensive risk communication

Delays in obtaining EC clearance are particularly
common in countries with lower clinical research
experience.

Limited ethics committees, potential delays, and
lack of experience in outbreak research.

In LMICs, the nationalregulatory authorities have
limited regulatory capacity and lacks the resources
to ensure effective oversight and regulation

It has occurred that there is no official
communication channel whereby the regulatory
requirements are documented, such as website
that outlines the submission and processing
timelines

Clinicaltrial regulations are becoming more complex
and costly, delaying trial completionin LMICs and
slowing vaccine and drug approvals.

Research sites should comply with the minimum
requirements.

Poor infrastructure, lack of trained personnel, and
inadequate storage and laboratory capacity.

Limited safety monitoring due to lack of trained personnel,
resources, and technology

Difficulties in communication, cultural barriers, and mistrust in
medical researc



Lessons Learned from Previous Outbreak Studies

1. Rapid Vaccine Development Using Novel Platforms
*  mRNA and DNA Vaccines Enable Fast Response (Lesson from COVID-19, Ebola)
* These platforms allow for quick design and manufacturing compared to traditional vaccines.
*  Example: COVID-19 mRNA vaccines reached clinical trials within months of sequencing the virus.

2. Adaptive Trials and Surrogate Markers Reduce Reliance on Large-Scale Efficacy Trials
*  Example: VLA1553 (Chikungunya vaccine leveraged immune markers to support approval without a large field trial.

3. Regulatory Strategies to Expedite Vaccine Availability
* Regulatory Flexibility and Emergency Use Authorization (EUA) Pathway (Lesson from COVID-19, Ebola, Mpox)
*  EUA frameworks allow vaccine deployment before full approval during public health emergencies.
*  Example: COVID-19 vaccines were distributed under EUA, saving lives before full licensure.
* Licensure in other centers
* Improvement in infrastructure readiness

4. Proactive Preparedness to Avoid Delays in Vaccine Distribution

* Global Collaboration and Preventive Stockpiling (Lesson from Influenza, Ebola, COVID-19)
*  Ensuring vaccine availability before outbreaks reduces response time.
*  COVAX-like financing mechanisms could ensure equitable access to vaccines in high-risk regions before outbreaks.
*  Example: Strategic stockpiling of Ebola vaccines enabled rapid deployment in the 2022 Uganda outbreak.
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10 Days From Marburg Outbreak Declaration to Vaccination: A High-Level Timeline
Rapid Response to Marburg Outbreak in Rwanda

Vaccine Deployment: Sabin, Rwanda MoH, BARDA, and partners delivered investigational vaccines within 9 days
Frontline Health Worker Vaccination: Started the next day under an open-label trial
2,700+ doses shipped to Kigali

Outbreak Ended: December 20, 2024 (66 cases, 15 deaths). Low Fatality Rate: 23% vs. 50% average

CANDIDATE SELECTION PROTOCOL SUBMISSION FIRST VACCINE SHIPMENT

How much faster was the response compared to
the 2022 Sudan ebolavirus outbreak in Uganda? 66 days faster 8 days faster 70 days faster

SEPT 26 SEPT 30 oCT3 OCTS OCT 10 OCT 12

WHO holds MARVAC National Ethics and Regulatory Shipment One of ASPR approves and Shipment Two of
s meeting to update Committees approve RBC-001 ~700 doses arrives BARDA authorizes ~1000 doses

CEPI and Sabin members on the outbreak  to vaccinate frontline workers in Rwanda Shipment Two of arrives in Rwanda
S ~1000 doses

SEPT 27 OCT 2 OCT 4 OoCTée OCT11

Rwanda declares RBC submits Phase 2 Open ASPR approves and BARDA Rwanda begins RBC-001 safety
Marburg virus Label Protocol (RBC-001) authorizes Shipment One vaccinating frontline database goes live
disease outbreak to National Ethics and of ~700 vaccine doses healthcare workers
Regulatory Committees under RBC-001

Sabin Vaccine Institute. 10 days from Marburg outbreak declaration to vaccination: A high-level timeline.



https://www.sabin.org/resources/10-days-from-marburg-outbreak-declaration-to-vaccination-a-high-level-timeline/

Conclusion and Key Takeaways

V Advanced planning is essential to mitigate delays and maximize trial impact

]ﬂ[ Pre-approved protocols and regulatory readiness can significantly shorten study start-up times

%"  Strong partnerships and community engagement are critical for success

gm  Several barriers to conduct clinical trials in LMICs can be overcome through international collaboration.
Q? Leveraging digital and adaptive trial methodologies enhances efficiency

HHHB Maintaining the site's infrastructure is desirable.

} Final thought: Investing in preparedness today will accelerate vaccine deployment during future outbreaks.
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PRESTO

PREpare using Simulated Trial Optimisation

* New project funded by CEPI to use modelling to help optimise
trial design

* Purpose - to accelerate the estimation of vaccine efficacy and
real-world effectiveness by simulating vaccine trial and study
designs taking into account logistical constraints

 Scope - the seven pathogens identified by CEPI as priority
pathogens and potential variants with epidemic/pandemic

potential: Nipah, MERS-COV, Lassa, Ebola, Rift Valley Fever,
Chikungunya, Disease X — and now mpox




PRESTO

PREpare using Simulated Trial Optimisation

4 )

Trial / Study
design [
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PRESTO

Vaccine Trial Types

Classical
Trial

Immunobridging + Real
Work Effectiveness study

-

-

~

Phase | &74’;
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Phase I “r&f
\_ Y,
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~
Phase Il &g&g
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s Animal model and
challenge studies
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Licensure
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Choosing the right trial design is a multi-dimensional
problem with interdependent factors

Input Short ? Long
< Generation time >
Sugggsted ooT Ring
General Concentrated
population '7 subpopulation
< Affected population >
Representative Targeted

trial

INnterested In
disease

trial

INnterested In
? transmission

<

RCT

Relevant clinical outcome >

Two-stage trial
cRCT

Less p, Severe
severe '
Disease severity >
Genuine Stepped
controls Wedge
Geographically
heterogeneous, Widespread
dynamic ?

< Patterns of spread >

"Stormchaser” Population
trial RCT

Challenge model and No known correlates

immunogenicity data ? of protection
< Potential for iImmunobridging >
Phase |
RWE study ROT



PRESTO

Example Analysis Sheet

\
< Generation time
\

Affected populatlon

Relevant clinical outcome

Disease severity

V

Baseline Seroprevalence

Potential for Immunobndgmg

N N O O\ O\

p
)
)
—
)
)

14 days

Concentrated /
Generalised

Disease, Death

Very High

No Immunity

Challenge model
data available

iRCT | cRCT stzéje Ring
Sample size
Duration
In-trial
deaths
Endpoint
Cost
Score 15 17 18 70
Ranking 4 3 2 1
low medium high




PRESTO

Initial work

R package on Github: https://github.com/BDI-
pathogens/presto/

Modular - enforced by use of interfaces on classes
Tested - automated regression testing in Github

Documentation - web-based including extensive
examples

Trials implemented

* Trials - 1 (iRCT, cRCT)

 End-points - 2 (e.q. total-case)

 Epimodels - 4 (including external IDM model)
o Statistical models - 3

_ ¢
= O BDI-pathogens |/ presto & Q + - O 1 B8 .}
<> Code () Issues 7 §9 Pullrequests () Actions [J Projects [ Wiki () Security [~ Insights

1'“._ presto Private & Watch 2 ~ % Fork 0 v {} Star O v

¥ main ~ vy ) Go to file 4+ About £e3

Package to evaluate and model

{.j roberthinch 3 example of serological mod... @8 '  4e69584 -2 weeksago ‘Y vaccine trial designs.
B .github 22 import a model from starsi... 2 months ago @ bdi-pathogens.github.io/prest...
R 3 example of serological mode... 2 weeks ago [ Readme
88 Apache-2.0 license
le of logical 2 k .
M docs 3 example of serological mode weeks ago A Activity
M examples 3 example of serological mode... 2 weeks ago (=] Custom properties
¥ O stars
B man 26 add statistical model of esti... last mont h
& 2 watching
0 tests 3 example of serological mode... 2 weeks ago ¥ 0 forks
[ .Rbuildignore 16 add tests for utils.class and ... 2 months ago
Releases

k statsmodel

PRESTO - code design J



https://github.com/BDI-pathogens/presto/
https://github.com/BDI-pathogens/presto/
https://github.com/BDI-pathogens/presto/
https://github.com/BDI-pathogens/presto/

PRESTO

Areas for innovation / pushing boundaries

* |Integrating vaccine evaluation into early operational response.

* |Integrating newer approaches for correlates of protection.

* Estimating time since infection: before or after vaccine protection.

* Using digital approaches to measure exposure, and for digital ring trials.
* Integrating genomic & contact tracing for measuring VEiotal.







PRESTO - Example

Lassa Vaccine Efficacy Trial (trial in an endemic region)

4z . . )
. Analysis of Trial Designs
" Data from Enable Study ) g Trial A Y ) J
e e § on § Individual randomised —or ;ﬁiﬁfﬁr
§ | GOntrOI trlal J ééé---- ------------ — combined
SRS . shorter
a End-points ) L
- P mixed
All participants go | shorter
Baseline seronegative only g combined
Baseline serostatus aware E shorter
4 Vaccine Efficacy on ) \_ ) N e Y
Baseline Seropositive
| Placehn | Vaccine | VE
S RRRRRRRR RRRAARR a ' R g tatistical M [ A
ﬁmm T Epimodels Statistical Models
S ettty Multinomial models Frequentist Binomial
gggg gggg Agent-based model Bayesian Combined




Panel discussion on planning for outbreak trials and
pre-approved clinical trial protocols for vaccines

CEPI, Nina Wressnigg - Moderator

Paraguay, Pastor Perez Estigarribia (UNA)

EMA, Marco Cavaleri

Rwanda FDA, Alphonse Ndayambaje
Brazil, Maria Fernanda Thees (ANVISA)
Brazil, Jadher Precio (PNI/MOH)



The 2023 Chikungunya outbreak in Paraguay and the
potential impact of a vaccine campaign

Pastor E Pérez-Estigarribia
2025
Profesor de postgrado — Facultad Politécnica
Universidad Nacional de Asuncion
peperez.estigarribia@pol.una.py

LABORATORIO DE
/ A4 ANALISIS Y MODELADO
11l BASADO EN DATOS
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2023 outbreak in Paraguay
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* From Sep 2022 to Sep 2023, there were 142,412 chikungunya cases

e e e e~ K@ @ 2 2 8 8 3 8 & 8| s detected, with an average incidence of 208 cases per 10,000
§ 3 8 35 8 3 8 é 8 3 8 35 § 35 8 35([8 38 people (2% clinical attack rate).
+ Case incidence was 1.43 times higher in females than in males.
Cases

» fatal cases concentrated in the youngest (16.8% of deaths in
infants <1y) and the oldest (53.0% of deaths in those >70y), 122

Chikungunya cases per week in Paraguay subregions between 2015-2023 deaths were in females, and 176 deaths were in males.



Seroprevalence study and risk of severe disease
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(A) Location of samples by subregion.

(B) Seroprevalence by location, age and sex
with 95% confidence intervals derived from a
binomial distribution with varying sample sizes

(n).
(C) Case fatality ratio by age and sex.
(D) Infection fatality ratio by age and sex.

(E) Probability of severe disease (i.e., being
detected by the surveillance system) by age and
sex.

Error bars from (D) and (E) are derived from the
95% confidence interval of a binomial distribution
(n=1001)



Mathematical model of outbreak
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We built an SIR transmission The mean reproductive number (R eff) was 1.81
model in a Bayesian framework (95%CI: 1.35 - 2.34)

R eff. was highly correlated to temperature
(Pearson 0.75)

(A) Weekly number of cases, black dots is case data from
passive surveillance, red is model fit.

(B) Weekly number of infections inferred from the model.

(C) Evolution of nationwide levels immunity inferred by the
model. Black dot is the result of seroprevalence study. Error bar
is derived from the 95% confidence interval of a binomial
distribution (n = 1,001)

(D) Inferred effective reproductive number (blue) and average,
minimum and maximum temperature (yellow).

For (A) (B) (C) and (D), 95% of all MCMC iterations are within
the boundaries of the red or blue ribbons as a measure of
uncertainty.
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Results of vaccine model

We built an SIRV simulation
framework: A

100,000 100,000
ONRORO B
75,000 75,000
- (53%) (53%)
(D () (2 I
%E 50,000 50,000
9 (35%) (35%)
RS
. © 25,000 25,000
Vaccine characteristics : ) % Cases (18%) (16%)
75% vaccine efficacy g s
) . . 0
Doesn’t block infection & 50 (0%) 0%)
o 40
. o . K 30 : i
Reactive vaccination campaign : g 20 (67%) ! ! o7%)
Deployed in Oct. 2022 5 o : !
. I 1
Target population : 12> yo - (50%) : ! 15%)
40% coverage over 3 months Eg ! :
TS 100 ' ! 100
E T (34%) ! | (34%)
Estimated impact : 2 & L L1 e -l |
2.2 million doses used - D | | 0
34,200 (30,500 — 38,100) cases ! ;
averted 0 ! ' 0
(0%) : (0%)
73 (65-81) deaths averted 0% 25% Yo 75% 100% 0 % 0 75 100 0 5 10
(] 1.4 million 2.7 million 4.1 million 5.5 million o} 1.4 2.7 4.1 55
Coverage (%) Coverage (%) Campaign delay (weeks)
Doses used (million) Doses used (million)

https://doi.org/10.1101/2024.12.02.24318291
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Campaign delay (weeks)
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Results of vaccine model - sensitivity with a 98% vaccine efficacy. (A) Proportion of cases averted for
different values of coverage and delay. The dashed black line shows the base case scenario of 40%
coverage with no delay between outbreak start and campaign vaccination. (B) Infections (top row), cases
(middle row) and deaths (bottom row) averted when varying coverage and delay are fixed at 0 weeks. (C)
Infections (top row), cases (middle row) and deaths (bottom row) averted when varying the delay between
the detection of the outbreak and the start of the vaccine campaign, fixing coverage at 40%.
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Results of vaccine model - sensitivity with infection-blocking vaccine. (A) Proportion of cases averted
for different values of coverage and delay. The dashed black line shows the base case scenario of 40%
coverage with no delay between outbreak start and campaign vaccination. (B) Infections (top row), cases
(middle row) and deaths (bottom row) averted when varying coverage and delay are fixed at 0 weeks. (C)
Infections (top row), cases (middle row) and deaths (bottom row) averted when varying the delay between
the detection of the outbreak and the start of the vaccine campaign, fixing coverage at 40%.



The likelihood of observing ¢ _obs(t) incident cases on week t given the ’ ‘ G
expected number of infections i_exp(t) for that week is given by the density of a

Negative Binomial distribution :

P(c_obs(t)| i_exp(t)) = dNegBin(c_obs(t), i_exp(t) - p, shape)

a

where p is the detection probability and shape is the overdispersion parameter dr = “tHa—Sth
of the negative binomial distribution. % _ o vy
dt a a
Iq
The likelihood of observing n_pos(t) positive samples out of n_tot(t) on week t gt~ Stla — ItRq
given the expected proportion of susceptible individuals in the population s(t) for a
that week is given by the density of a Binomial distribution : 2 Ve — IViRY
dR,
P(n_pos(t)|n_tot(t),s(t)) = dBin(n_tot(t), 1-s(t)) gr  [tRa — RtRV;
Va _
o~ = IVtRVa + RRV,

Stly = P+ * S

VEV, = B, = (1—vy) * 22«

ItR, = g=+1,

IVtRV, = o = IV,

StV, and RtRV, being dictated by the daily rates of vaccination from the campaign
Lior = Xa  (Ig + 1Vy), the total number of infected individuals.

N=%, (8,+V, +1I,+IV,+R,+ RV,), the total population size

v,; the vaccine-induced protection against infection

1/o is the mean duration of infectiousness
f: 1s the transmission rate estimated at time t



Use of Chikungunya Vaccines

Purpose: A session will be held with potential users of the vaccine,
representatives from National Immunization Programs, and advisors to
NITAGs and RITAGs, where it is expected that they will reflect on the
properties of the vaccines, risk-benefit and country and regional
priorities.



The probability of recommending use of
Chikungunya vaccines with data available

CEPI, Gina Antaki — Moderator

Brazil - Jadher Percio, PNI/MOH

Colombia - Fernando de la Hoz, UNC

Kenya - George Warimwe, KWTRP & University of Oxford
Thailand — Wichan Bhunyakitikorn, DDC/MOH
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National Commission for the
Incorporation of Technologies
into the Unified Health System -
Conitec

Objectives : to advise the Ministry of Health - MS on the attributions related to the
incorporation, exclusion or alteration of health technologies by the SUS - Law No.
12,401/2011 and Decree No. 7,646/2011

Composition :

» Executive Secretariat: Department of Management and Incorporation of Health
Technologies — DGITS/SECTICS/MS

« 3 committees (15 institutions): 1) drugs, 2) products and procedures and 3)
clinical protocols and therapeutic guidelines

» Social participation

« National Council of Justice, the National Council of the Public Prosecutor's
Office and the Superior Council of the Public Defender's Office

Deadlines :
« Decision making: 180 days (extendable for another 90 days)

» Incorporation into the SUS: 6 months

Source : Ministry of Health (https://www.gov.br/conitec/pt-br/assuntos/a-
comissao/conheca-a-conitec )

SE da Conitec analizs o5
H estudeos cientificos H
H apresentados e, caso |
! julgue necessario, solicita |
! estudos complementares |

! Secretaria-executiva (SE)
+ da Conitec recebe pedido
i de incorporagSo e avalia a
t conformidade documental

Conitec (Comités) i SEdaConitecsubmete |

avalia relatério & | parecera consulta publica : : Com_h: leDIjI'I_ItIS] :
! armite recomendacio i eapds, & H analiza relatério e
H A A i recebi 5 ratificafretifica a
minha 3 ; i recomendacio
ccccc Ita publica &

| Secretirio da SECTICS | Secretirio daSECTICS |

i recebe relatério e avalia : realiza audiéncia
H recomendagio da : publica caso julgue
H Conitec : necessiro

| Secretirio daSECTICS |
H decide & publica no H
! DOU apés andlisedo |
H relatdrio H


https://www.gov.br/conitec/pt-br/assuntos/a-comissao/conheca-a-conitec
https://www.gov.br/conitec/pt-br/assuntos/a-comissao/conheca-a-conitec
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&1t 2* Poderio ser auborizsdas para impotacio. em cardler de excepcionalidade, as produbas
sueftos & wighancls sankiris cuylo farmaco e/0u bscnologla se enquadem em. pelo menos, uma des

sequiries sRuBSes
| - indsponibilidads no mercsda raciomal, bem ooma de sues Alfemativas erspeuticas ou
produbas usados para s mesma fnalidads devidsmente reglisrados, quanda sxistirem

Il - emergéncia de saide publica de mpoianca nacional nos termos do Cecreto n® 7618, de
2041, ou die irpart&rc s imemackonal SESHL confamnes o Regulamenta Santtaro Inbamsdonal

Il = imunohiologicas Infegrantes do Frograma kecdonal de imunizacho, sdguitdos par meio do

Fundo Fotatoro para Aquisicbes e Imunobioiogicos ca Organkacio Fan-amevicana da Saode
(D) Organizac o Mundial de Saide (DMEY, ou

¥ - dospSss ocrundas de organismos Ineemaciorals mulblatersls o sgéndas oidals de
coopera; Ao esirangeira

§ 1* Para fins desta Fesolucio, a indisponibiiicdads no mencado nadonal & canclenzads pela
incapacidade. temmporana ou definkiva, de atendimento & demanta do Sstiema Unioo de Sside por
deteniones de regisiro devidamente regulanizacks no pais.

§ 2% &5 aquisictes de produbos jeflos & wighancls sanitada para sbendimento as skusctes do
Inciza 1| deshe arfigo poderdo ser autorzadss mesmo quanco nio realizadas par intemmédo de organ Smos
rulLaterals Imfemackonals.

&t 4° Os produtos & seremn Importados em camier de scepconalidede devermn ser pre-
qualificados pela Organkzagao Mundial de Saode 0MSL

Emergency use GIW.BR-/SAUDE
authorization by "
Anvisa

Exceptional and temporary exemption from registration
and requirements for exceptional authorization to import
medicines and vaccines due to public health
emergencies

Responsibilities of the Ministry of Health:

» Establish vaccination strategies

» Maintain ongoing assessment of the benefit-risk of vaccination

« Ensure that all batches of vaccines have been analyzed by the
Institute for Quality Control in Health (INCQS/Fiocruz)

« Adopt risk mitigation and patient safety measures
» Carry out health education actions
« Intensify post-marketing pharmacovigilance and quality deviations

« Communicate risks and adopt risk minimization measures in case of
safety signals

GOVERNO FEDERAL

Source : Anvisa BRASILIE EM MINISTERIO DA 'ni“
(https://www.gov.br/anvisa/pt- "I.A’ AAAAAAAAAAA 5U5+ SAUDE I-
br/assuntos/noticias-anvisa/2023/pedidos-de- HMIAE B RECONSTRUGRS

autorizacao-de-importacao-em-carater-

avrannrinanale-canfiracaccmiidan~cace)



https://www.gov.br/anvisa/pt-br/assuntos/noticias-anvisa/2023/pedidos-de-autorizacao-de-importacao-em-carater-excepcional-confira-as-mudancas
https://www.gov.br/anvisa/pt-br/assuntos/noticias-anvisa/2023/pedidos-de-autorizacao-de-importacao-em-carater-excepcional-confira-as-mudancas
https://www.gov.br/anvisa/pt-br/assuntos/noticias-anvisa/2023/pedidos-de-autorizacao-de-importacao-em-carater-excepcional-confira-as-mudancas
https://www.gov.br/anvisa/pt-br/assuntos/noticias-anvisa/2023/pedidos-de-autorizacao-de-importacao-em-carater-excepcional-confira-as-mudancas
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Technical Advisory Board on 0000 minsaude
Immunization - CTAI

Linked to the Ministry of Health,
created to offer technical and
scientific advice to the National
Immunization Program (PNI) -
Ordinance GM/MS No. 470, of April
13,2023

EEEEEEEEEEEEEE

Source : Ministry of Health (https://www.gov.br/saude/pt- BRASIL BEM B ninisTERIO DA
br/vacinacao/ctai ) "I.A‘ Sl SAUDE ‘nl“l-
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https://www.gov.br/saude/pt-br/vacinacao/ctai/legislacao/portaria-gm-ms-no-470-de-13-de-abril-de-2023
https://www.gov.br/saude/pt-br/vacinacao/ctai/legislacao/portaria-gm-ms-no-470-de-13-de-abril-de-2023
https://www.gov.br/saude/pt-br/vacinacao/ctai
https://www.gov.br/saude/pt-br/vacinacao/ctai
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Vaccination strategies in Brazil 0000 mincaude

o Routine o Operation Drop

o Network of Immunobiologicals for o Dengue vaccination (teenagers
People in Special Situations (RIE ) between 10 and 14 years old )

o Scan o Vaccination against COVID-19
o Vaccination (special groups )

o Influenza
o Emergency

o School

o Vaccine

Vacina é vida.
Vacina é pra todos.

o Vaccination

Abualics A cacdermeba . pmine, vamons

FCOMElru & Wi b biadilira O VaCCination Strategies - SEM

o Rescue of Unvaccinated People
Against HPV4

o Border

GOVERNO FEDERAL

Source : Mlnlstry of Health R e MINISTERIO DA
(https://www.gov.br/saude/pt-br/vacinacao ) "I.A‘ 5U5+ SAUDE 'ni“l-
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https://www.gov.br/saude/pt-br/vacinacao
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Microplanning and its steps e

MINISTERIO DA SAUDE

MANUAL DE
MICROPLANEJAMENTO
PARA AS ATIVIDADES
DE VACINACAO DE
ALTA QUALIDADE

1. Analysis of the situation

Characterization, measurement and understanding of the
health-disease profile of the population, the distribution of
this same population throughout the territory

Calculation of needs and operationalization of activities of
this same population throughout the territory

3. Monitoring and supervision

Assessment of the progress of actions by comparing the indicators
achieved with the expected parameters

4. Evaluation and monitoring

Monitoring and evaluation of the entire process (before, during and
after): preparation of evidence reports

GOVERNO FEDERAL

Source : Ministry of Health AU + MINISTERIO DA
(https://www.gov.br/saude/pt-br/vacinacao) "I.A‘ SUs sAUDE ‘nl“l-
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0000 minsaude

Information

systems: flows =
and integration,

n/proprietary systems

(" ORNDS

EDE NACIONAL DE DADOS EM SAUDE

SAUDE

PEC

ATENCAO PRIMARIA

Source : Ministry of Health

(https://infoms.saude.gov.br/extensions/SEIDIGI_DEMAS_DISTRIBUICA

O_VACINA/SEIDIGI_DEMAS_DISTRIBUICAQ_VACINA.html )

GOVERNO FEDERAL

?A'SI“' L= MINISTERIO DA
B susem e IDRADIE
sau [ |
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https://infoms.saude.gov.br/extensions/SEIDIGI_DEMAS_DISTRIBUICAO_VACINA/SEIDIGI_DEMAS_DISTRIBUICAO_VACINA.html
https://infoms.saude.gov.br/extensions/SEIDIGI_DEMAS_DISTRIBUICAO_VACINA/SEIDIGI_DEMAS_DISTRIBUICAO_VACINA.html

Post-marketing e
pharmacovigilance

Passive surveillance : Implement active : Strengthening : Continuing
1 1 surveillance - CIFAVI/CEFAVI* education
Qualitative and quantitative L [ I
analysis 1 CIOMS I I 9
Data Mini 3 A
R : Bigdata (linkage) : : r.@
@ y
| % l l
: : Research : Communication
: Sentinel units : ? : —
‘!
! Ty o\
| I I S
] I I o

GOVERNO FEDERAL
CIFAVI = Committee Interinstitutional Pharmacovigilance Committee for Vaccines and other Immunobiologicals

o '\
CEFAVI = State Committee for Pharmacovigilance of Vaccines and other Immunobiologicals SUS & EULESERTO DA I..A i.ll
[ ] . [ ||

Source: Ministry of Health (https:// www.gov.br/saude/pt-br/vacinacao/esavi) SAUDE
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Final considerations

Decision-making process

Evidence - based techniques, scientific economic and financial

Rules and legislation suitable to ensure speed, transparency and
efficiency in health actions public

)

.
.

~

Key challenges

Availability of sufficient and timely doses — laboratory producer

Differences geopolitical and sociocultural — access to the services
and to vaccines and trust in health actions public

/

GOVERNO FEDERAL

nRASIL
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s Colombia likely to incorporate CHKV
vaccines in regular vaccination programs.

FERNANDO DE LA HOZ RESTREPO. MD MSc PhD
Universidad Nacional de Colombia-School of Medicine

Department of Public Health

Phase |V post-approval studies in the context of vaccines approved through accelerated
procedures: Case study, CHIKUNGUNYA vaccines.

Sao Paulo, Marzo 19y 20 2025



Content

* Policy

* Public and political concern.

 Who should get vaccinated.

* How many people need to be vaccinated.
e Challenges to adult vaccination.

* Financing
* Sources of financing.
* Challenges for making a decision on CHKV vaccines

* How much is right to pay.

* Summary and recommendations



Policy

 Public concern:
e Low?

e Political concern:
e Low?

* Prevention / control alternatives:
* Not too many.

 Failure or low effectiveness of traditional measures against urban vectors like A
aegyptii/Anopheles/others.



Chilungunya

» ETiPAAN  GLERRA N GAZE - GIREALTAS - UORAMG - JRATRANLE] - LOF D0 MTOUGIROA ARTIROAL. - DESADIS - GRANADA. ATILETIC - @D

= Tomis Montalvo, bidlogo:
“Ya no podemos evitar que
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& Los hospitales cspaioles detectan un
stibito aumento de viajeros con
enfermedades tropicales
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Dengue: disponen clases
virtuales en las
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la region Piura
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El dengue avanza con los
huaicos: casos superan en
un 70% a los del afio
pasado tras Huvias
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protegernos:

et Medrana Marin

fika: casos aumentaron en
45% respecto a todos los
registrados el aio pasado
Raiph Pagaby

Cientificos logran eliminar
el mosquito transmisor del
densue v chikunsunyva

Recdacridn T

México | Cientificos buscan
disefiar anticuerpos conira
la chikunguiia

Recaccidn T

Aumentan a cuatro los
camis autoctones de
chikungzunya en Piura
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chikungunva

Piura: confirman el primer
casn autoctono de
chikungunya
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HOME NEWS SCIENCEINSIDER A CHIKUNGUNYA VACCINE IS NEARING APPROVAL. WHO WILL GET IT?

SCIENCEINSIDER HEALTH

A chikungunya vaccine is nearing approval. Who will

get it?

U.S. travelers at risk of getting the disease are first in line

e Children:
e <15yrs?.
* Newborns?

e Adults?
e Adults living in crowded environments and potentially at risk of outbreaks?
e Jails?
e Army?
e Schools?
e All adults above 187

* People at risk:
* Immunosuppression?
* Health workers? Public Workers?



Who should be vaccinated

* Adults may be a valid target for vaccination.

* Vaccinating adults is challenging.

* In this case, there is no data on clinical efficacy and small number of
participants in trials may not detect side effects (>1 case per 5,000 people).

e Covid vaccination, which caused much more concern, was below
expectative.

* Flu vaccination in adults is consistently lower than coverage for
children's vaccines.



Who will finance the vaccine?

* In Colombia, the Ministry of Health make the decision previous
analysis and recommendation from the NITAG.

* Assessment of burden of disease
* Assessment of costs of disease, costs of vaccination, costs of alternatives
e Assessment of cost utility

* Threshold 1 PIB per capita



Who will finance the vaccine?

* Challenges to make a positive decision on CHKV vaccine:

Quality of surveillance data

Low public and political concern about impact of clinical CHKV

Competing interest with vaccines for high profile diseases like dengue, RSV,
meningococcal diseases.

Lack of data clinical efficacy.



Who will finance the vaccine?

* In Colombia, the Ministry of Health have to get clearance from the
Ministry of the Treasury.

 Colombia and other countries have laws to finance the introduction
of new vaccines but assessments have to be done first.



Who will finance the vaccine?

- Expert Review of Pharmacoeconomics & Outcomes Enter keywords, authors, DOI, etc This journal v n
REVIEW Research >
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Views Consumer willingness to pay for a

B hypothetical chikungunya vaccine in
P Brazil and the implications

Aleatie Tulio Tadeu Rocha Sarmento, Isabella Piassi Godoi &% (', Edna Afonso Reis ),

Brian Godman &' & Cristina Mariano Ruas
Pages 513-520 | Received 06 Feb 2019, Accepted 07 Dec 2019, Published online: 12 Dec 2019

'.) Check for updates
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What do we like to know before taking a
decision?

* Epidemiology
* Better knowledge of current infections and its relationship with other viruses
e Cyclic and Seasonal trends
* Population at risk after the first wave.
* Better knowledge of clinical characteristics on non typical cases

* Vaccine:
* Clinical efficacy and safety in adults
 Efficacy and safety in Children
* Costs



summary

 CHKV may be a cause for a large share of febrile and severe cases in LATAM

 Surveillance need to be adjusted to improve laboratory based diagnosis of CHKV
and other arboviruses especially in low transmission periods.

* Lack of public and political awareness may be an important barrier for vaccine
introduction as well as lack of clinical efficacy data in older adults and young
children.

* Small pilot studies may contribute to pave the way for CHKV vaccines to get their
way into the public agenda.

* Novel designs and endpoints may be used: Clinical definition of CHKV? Stepped
wedge trials?



Use of chikungunya
vaccines
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Factors are taken into consideration when determining new vaccine introduction

Epidemiological Financial Programmatic/ Regulatory
landscape factor Health system framework

e Will vaccine significantly ® Financial feasibility of o Huma_n resource o Thc_a Pharmacy and
reduce mortality and introducing the vaccine. capac!ty, Cold chain poison !:)oard
morbidity by vaccine o Critical as Government capf':\uty an(_j supply det_ermu?es the
introduction funding is increasing f:ham capacity _to regls_tratlon of all

introduce vaccine vaccines.

< < N <

® This is led by NVIP and e Approval of vaccines is by PPB

e Guidance from ® Thisis led by MoH and _ _
KENITAG, MoH and Treasury together with involves W_'de _ ® VVaccine Adverse event
technical partners helps ~ guidance and advice coIIabpratlon with following immunization is a
to prioritize impact of such as Gavi and counties gover'nments, collaborative process
vaccines UNICEF. pantnersandiciercnt between NVIP and PPB with

departments in MoH

| e Final decisions is by GoK partner support
9




Case study

B

accine

L
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er.com/locate/vaccine

Developing a seasonal influenza vaccine recommendation in Kenya:
Process and challenges faced by the National Immunization Technical
Advisory Group (NITAG)

Check for
updates






Safety

Efficacy and
effectiveness

Type, consequences and frequency of short and long-term
adverse events following vaccination including adverse effects on
foetus and new born, and Guillian Barre Syndrome

Risk groups or risk factors for adverse events
Contraindications

Efficacy worldwide

Efficacy against strains circulating in Kenya

Duration of protection and waning of immunity in general and
risk groups

Impact on incidence of severe pneumonia, admissions,
outpatient attendance, mortality

Critical

Critical

Critical

Critical

Critical

Critical

Critical

No Kenyan data available. Used studies
from outside Kenya

No Kenyan data available. Used studies
from outside Kenya

No Kenyan data available. Used studies
from outside Kenya

Used data from Kenya and Africa
studies.

Used data from Kenya and Africa
studies.

Used data from Kenya and Africa
studies.

Used data from Kenya and Africa
studies.




3. Economic Vaccine related Local data on the direct and indirect costs to administer the Important No data obtained
and costs and vaccine as they compare to those of other existing vaccines or
operational resource use other prevention or control measures
considerations  \accine Local data on cost to the government Important No data obtained
availability Local data on sources of funding Critical No data obtained
Availability in private sector Non - critical No data obtained
Economicimpact  Cost benefit, cost effectiveness, DALY, QALY, Important No Kenyan data available. Used studies
of intervention from outside Kenya
on immunization
program as well
as health sector
4. Health Feasibility Local data on accessibility of target population and risk groups, Important No local data obtained
policy and no. of individuals in target pop and risk groups
programmatic Local data on human, technical and financial requirements i.e. Important No local data obtained
issues cold chain, supply chain requirements
Local data on possibility of inclusion into regular immunization Important No local data obtained
schedule
Reliability and sustainability of surveillance system for disease Critical Local data available
Ability to Adverse events following immunization (AEFI) monitoring Critical No local data obtained
evaluate Local data on availability of information systems to measure Important No local data obtained
coverage and vaccine utilization
Acceptability Perception of the public and medical community about the flu Critical Some local data available
and the vaccine
Health seeking behaviour Critical Some local data available
Equity Accessibility for all the inhabitants in the country Important No local data obtained
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Department of Disease Control

Prioritization and process of introducing a new
vaccine in Thailand

Department of Disease Control,
Thailand’s Ministry of Public Health
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Use of the Chikungunya vaccine

Chikungunya Incidence and Significance in Thailand

Historical Incidence:

e 1958: First reported outbreak in Bangkok.

* 2008-2009: Significant outbreak in southern Thailand, with over 50,000 cases.

* 2018-2020: Re-emergence with approximately 15,000 cases across 60 provinces

» 2024: As of April, 208 cases reported.

Public Health Importance:

* Economiclmpact: High healthcare costs and reduced workforce productivity during outbreaks.
e Tourism: Outbreaks can deter tourists, affecting the economy.

* Healthcare System: Strain due to increased patient load during outbreaks.

Current Status:

e As of March 2025, Thailand is among countries with recent chikungunya cases, highlighting the need for continued
surveillance and preventive measures.

NIENTINEIGITUEY ;.‘*‘
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Use of the Chikungunya vaccine

Vaccine Development Progress

As of March 2025, significant advancements have been made in chikungunya vaccine development:

* IXCHIQ Vaccine: Developed by Valneva SE, IXCHIQ is the world's first and only licensed chikungunya
vaccine. It has received approvals in the United States, Europe, and Canada for individuals aged 18 and
older. The vaccine is administered as a single intramuscular dose. Clinical trials have demonstrated strong
immunogenicity, with seroresponse rates of 98% observed 22 days post-vaccination

* Expanded Approvals: In February 2025, the U.S. Food and Drug Administration (FDA) approved IXCHIQ for
individuals aged 12 and older, following successful Phase 3 trials that met primary endpoints.

* Pediatric Trials: A pivotal Phase 3 study in children is planned for the fourth quarter of 2025, aiming to
extend the vaccine's availability to younger populations.

Introducing the Chikungunya vaccine in Thailand

* The use of the Chikungunya vaccine in Thailand depends on several considerations, including the number
of case incidences, vaccine safety, cost-effectiveness including Thai FDA Registration Process, which must
go through an appropriate evaluation process

NIENTMENEITUAY 2o
hJ mn [
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DDC-MOPH

National Vaccine
Committee (NVC)

v

Advisory Committee on
Immunization Practices
(ACIP)

v

Department of Disease
Control

4
Vaccine in the National
Immunization Program

The Three Mechanisms for
New Vaccine Decision Making in Thailand

FDA-MOPH

Development Committee

v

National Essential
Drug List Subcom.
(NEDL)

\

National Drug System
Development Committee

{ National Drug System J

National Essential
Drug List in the
Government Gazette

NHSO

|

National Health Security
Board

v

Promotion and Prevention
Subcom. (PP)

v

Financing
subcommittee

v

Approval for vaccine
procurement budget
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New Vaccine Decision Making Mechanism in Thailand

[ New licensed PaSt\
vaccine

ACIP

4

DDC

. 4

-

\J

New licensed
vaccine

ACIP
. =

()

NEVL/NEDL

WG WG health
Coordinating economic
WG
Price negotiation

A 4

NEDL
Royal Thai Government Gazette

Current

NHSO

P&P
subcom.

Benefit
package
subcom.

Financing
subcom.

~
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Overview of the prioritization process

Vaccine Prioritization-Thailand

National Vaccine Consider and
Committee Propose list of

prioritized vaccine

Advisory
Advise Committee on

Immunization Propose list of

Practices prioritized vaccine
Working group on
Advise vaccine

Prioritization

Adopt list of vaccine and
inform NEDL, NHSO, FDA

Group of expert
in health policy

NIENTMENEITUAY 2o
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Working Group on Vaccine Prioritization

Consultant : Senior expert in Immunization, Senior pediatrician

Secretariat : EPI manager

Members: senior expert in immunization / Pediatrician (Infectious dis.) /

\\\\\\

Pediatrician (Vaccinologist) / Virologist / Infectious medicine (Vaccinologist) /

Epidemiologist / Health economist / NHSO / NVI

uuuuuuuuuu

Established in 2023 under National
Immunization Technical Advisory Group

To ensure equitable access to vaccines for all Thai citizens, excluding supplementary immunization activities:
1.Advocate for new vaccines not yet included in the National List of Essential Medicines.

2.Advocate for vaccines already listed in the National List of Essential Medicines to be provided to all target groups according to their
benefit entitlements, and to update the scope of health services to align with current scientific evidence.

NTENTIEAISITUGY g
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Criteria - Weighting and scoring

Measurable criterion Non-measurable criterion

1. Incidence (per 100,000 person)

2. Severity of disease (case fatality 1. Econ burden of disease (THB)
rate, %) 2. CEA (Cost Effectiveness Analysis)
3. Efficacy/Effectiveness (% 3. Alternative

prevention in target population) 4. Social cons.

4. Estimated budget 5. Policy cons.

5. Capacity of local production

NTENTIEAISITUGY e




Criteria - Weighting and scoring

Scoring for Measurable Criterion

B S S S S

Incidence

(per 100,000 person) 76-100 51-75 26-50
SRUEE Ol RS >10% 5-10% 1-4.9% 0.1-0.9% <0.1%
(case fatality rate, %)
Efficacy/ > 90% 71-90% 61-70% 50-60% < 50%
Effectiveness
Estimated budget” <300 VB 300-499 MB 500-799 MB 800-1,599 ViB 21,600 MB
There are There are There are Imported Imported

v of local domesticvaccine domesticvaccine domesticvaccine vaccines>1  vaccines
c::::::tt\ilo: oca manufacturing manufacturing manufacturing case only 1 case
- from the from the mid- from the down

upstream level. level. stream level.

NITNITINEIDITUEY ¢
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Potential vaccines

Children and Teenager

(<18 years old) Adult (>18 years old) Specific Target Group
DTwP-HB-Hib-IPV 2,4, 6 month (Not HPV Female, 21 years old Varicella Medical Personnel, 20
registered in Thailand) yearsold
35 0r 45 Id .
DTaP-HB-Hib-IPV 2,4, 6 month Dengue (ReZLce r?ejrr;iZity rate) MR Medical Personnel
DTaP-HB-Hib <5years old (No data 60 years old (Reduce Hepatitis B Medical Personnel,
found) case fatality rate) Born before and after
Rabies (pre-exposure) 5 yearsold Varicella 20 years old 1992
Medical P I
EV 71 1 years old Hepatitis A 40 years old Tdap edical Personne
. MR Risk Group
Male, 11 years old -~
HPV at least 4 species Y Hepatitis B s el (Prisoner, Correctional
Dengue 10 years old Tdap 20 years old officer, Conscript)
Varicella 1yearsold Zoster Elderly, 65 years old
Hepatitis A 1yearsold PCV / PPSV Elderly, 65 years old
Tdap 12 years old
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Evidence Assessment

* Review of Scientific Data:
v’ the latest clinical trials
v’ epidemiological studies
v’ real-world evidence on new vaccines and their effectiveness against evolving disease
strains.
v’ Health economics study

* Evidence:
v The Ministry of Public Health including D506 (DDC), Drug and Medical Supply
Information Center, HDC etc.
v’ National vaccine institute (NVI)
v Department of Provincial Administration, Ministry of Interior
v" World Health Organization (WHO)
v" Pan American Health Organization (PAHO)
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Challenges and mitigation

Applying international economic data (such as cost- e Perform country-specific studies to gather
effectiveness ratios) directly to Thailand's context accurate data on disease prevalence, vaccine
may lead to inaccurate assessments due to pricing, and cost-effectiveness in Thailand’s
differences in healthcare infrastructure, disease context.

burden, and vaccine prices between countries. * Ensure that affordability and budget impact are

evaluated with local economic realities in mind,
considering factors like the National Immunization
Program's budget and public health priorities.

Some vaccines may be needed urgently, while others ¢ Continuous monitoring of disease trends, vaccine

may be critical in the long term. Balancing immediate availability, and emerging public health needs can
needs (e.g., for emerging diseases) with long-term help adjust prioritization over time. Flexible
vaccination goals (e.g., herd immunity, control of criteria should be used to accommodate urgent
endemic diseases) can be difficult. vaccination needs while still planning for long-

term goals.

NIENTIEAISITUGY e V.

| y
MINISTRY OF PUBLIC HEALTH “Sgat o5



Lessons learned and conclusions

* Vaccine prioritization should not be a one-time event. It requires an ongoing, flexible
process that incorporates new evidence, public health shifts, and emerging global health
challenges.

* Thailand’s experience demonstrates that a successful vaccine prioritization strategy
requires a multifaceted approach that integrates scientific data, economic evaluations,
and ethical considerations.

e Success in vaccine prioritization depends on close cooperation between various
stakeholders, including health authorities, academia, and government bodies.

* Thailand should invest in local research to ensure the cost-effectiveness analyses reflect
the country’s unique healthcare system and disease burden.
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Recommendations & Conclusions



Danielle Craig, CEPI

Recommendations and conclusion



Workshop Conclusions & Recommendations (1/5)

- The amount, type, and quality of data on ChikV disease manifestations and
epidemiology is growing exponentially, but gaps in coverage of data remain

- Modeling techniques are a tool that should be further used to identify and explore
regional and subregional differences in disease epidemiology

- Major burdens to the feasibility of clinical efficacy trials for ChikV vaccines remain,
which continues to support the use of correlates of protection for the licensure of
vaccines in new markets

 Lack of feasibility for conducting efficacy trials is driven by different factors in each
region, which also means that the disease end points typically used for diagnosis may
confound effectiveness analyses in the global post-marketing environment
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Workshop Conclusions & Recommendations (2/5)

« Regulators from the Americas, Africa, the Asia Pacific regions all confirmed that they
have regulations or other regulatory frameworks that will allow licensure of ChikV
vaccines using correlates of protection data instead of clinical efficacy

« These same regulators shared potential paths to accelerate licensure of ChikV vaccines,
such as reliance mechanisms and expedited reviews supported by the prior approval of
the vaccines by WLA regulatory agencies

« Regulators shared that well designed Risk Management Plans, taking to account the
country contexts, will be an important component of approvals, in conjunction with
post-marketing studies and Real World Evidence (RWE) and Real World Data (RWD)

« The need and desire for continued, formal engagement with global regulators
throughout the product development life cycle was highlighted, both to accelerate
paths to approval and to allow regulators to put into practice the regulatory flexibilities
they already have
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Workshop Conclusions & Recommendations (3/5)

« Differing requirements and frameworks for approval of products received by
technology transfer were also discussed

« Regulators shared that they have frameworks and guidelines describing the
requirements of RWE and RWD studies to be used for regulatory decision-making

« EMA and FDA reinforced that generation of post-marketing effectiveness and expanded
safety data are generally expected for vaccines. For the ChikV vaccines:

 In the US context, demonstration of effectiveness is a post-marketing requirement
by the law for accelerated approval. However, there are flexibilities to renegotiate
the terms of the requirement if the conduct of the agreed studies remains unfeasible
at the readiness milestone date

 In the EU context, post-marketing effectiveness is requested to support confirming
the clinical benefit predicted by the CoP data that underlies the approval
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Workshop Conclusions & Recommendations (4/5)

« The Regulator panel emphasized that discussions on the designs of RWE studies (e.g.
negative case control designs) and approval of RWE protocols should continue in
parallel with the current committed/required pragmatic trials, as the RWE may fulfill
the effectiveness data ask

« The use of conference reports to consolidate recommendations on the integration of
RWE studies into the end-to-end product development for vaccines that will use CoP
approaches for primary data will be faster than possible development of formal
regulatory guidelines

« Input from stakeholders who will support vaccine uptake, such as MOH and
Immunization Programs, must be included
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Workshop Conclusions & Recommendations (5/5)

« EMA shared ongoing work to develop frameworks for streamlining clinical response
timelines in emergencies, including concepts of pre-approved protocols submitted with
data for at least one investigational product, reduced number and types of documents to
submit, parallel and joint regulator and ethics reviews, and agreed rapid timelines

« A similar global approach is being discussed at WHO

« The Regulators panel support establishing these types of frameworks, but emphasized
that a final benefit-risk cannot be made until the emergency is characterized

« Establishment of scientific technical committees and ongoing engagement with
regulators and other public health stakeholders in ‘peacetime’ to inform on the
characteristics and epidemiological changes of different diseases would be beneficial

- The Regulator panel felt that pre-approved outbreak protocols for ChikV could have a role
to play, even given the approval of the vaccines
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