
 

 

 

 

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

Purpose of the meeting:  

Present and update regulators with the recent developments and regulatory processes in the 
licensing of chikungunya vaccines, and to address the design, feasibility and conduct of post-
approval studies for the NRAs to be prepared in the event of requests for market 
authorization by chikungunya developers. 

Agenda 

Wednesday, March 19th 2025  

8:00-8:45 Registration of participants 45’ 

8:45-9:30 
Opening remarks and general introduction of participants. 
ANVISA and CEPI 

45’ 

 

Introduction of chikungunya disease and epidemiology 

Purpose: Set the scene for chikungunya disease globally and regionally. Present the symptoms, 
disease, and treatment, case definition of chikungunya and diagnosis, and recent developments. 
9:30-10:45 Chikungunya disease: clinical and diagnosis. André Ribas Freitas, 

Brazil 
20’ 

Epidemiology of Chikungunya disease:  
 PAHO (Thais dos Santos, PAHO/WHO),  
 Colombia (Fernando de la Hoz, UNC) 
 India (Nivedita Gupta, ICMR) (virtual)  
 Kenya (George Warimwe, KWTRP and Uof Ox)  
 Thailand (Apinya Niramitsantipong, DDC/MOH) 

40’ 

Modelling of chikungunya disease. Henrik Salje, University of 
Cambridge, UK 15’ 

 

10:45-11:00 Coffee break 15’ 

 

11.00-11:10 
Feasibility of clinical efficacy studies for chikungunya vaccines.  
André Ribas Freitas, Brazil 

10’ 

11:10-12:10 

Country perspectives on the feasibility of predicting outbreaks 
 Colombia (Fernando de la Hoz, UNC) 
 Kenya (George Warimwe, KWTRP and U of Ox) 
 Thailand (Apinya Niramitsantipong, DDC/MOH) 

60’ 

 

Update on vaccine development 

Purpose: Developers will present a brief description of the vaccine developments and the 
planned or ongoing regulatory processes. 

12:15-12:30 
 Valneva/Butantan 
 Bavarian-Nordic 

45’’ 

 



 

 

12:45-13:45 Lunch 60’ 

 
Immune correlates/surrogates and update on regulatory status of 

chikungunya vaccines  
Purpose: Conducting Phase 3 randomized clinical trials with disease outcomes is challenging 
with some vaccines, either because trials require very large sample sizes, or because of the 
unpredictability of outbreaks. This session will discuss generalities of the use of correlates of 
protection in the assessment of vaccine efficacy, and NRAs where vaccine has been licensed will 
present a brief description of the use of correlates and other criteria and regulatory elements used 
for the licensing of the CHIKV vaccine.  
Two panels will follow, one panel of NRAs will discuss if correlates of protection can be or are  
considered in their current regulations, and a second panel will discuss feasibility of licensing 
vaccine with current data. 

13:45-14:05 
Use of correlate/surrogate of protection to assess vaccines (Debbie 
Ferguson, MHRA) 

20’ 

14:05-15:15 

Updates from Regulators on licensing of ChikV vaccines 
 FDA David Kaslow (virtual) 
 Health Canada, Richard Siggers 
 ANVISA, Brenda Valente 
 CDSCO-India, Rubina Bose  
 EMA, Marco Cavaleri  

70’ 

15:15-15:30  Q&A 15’ 

 

15:30-16:00 Coffee break  30’ 

 

16:00-16:45 

Panel discussion of NRAs on use of Correlates of Protection (1). 
 ANMAT (Argentina), Gabriela Beatriz Bravo 
 CDSCO-India, Rubina Bose 
 PPB-Kenya, Mikal Ayiro 
 Ghana-FDA, Ernest Agyei-Kwame  
 AVAREF, Kwasi Nyarko 

45’ 

16:45-17:30 

Panel discussion of NRAs on feasibility of licensing vaccines with 
current data (2) 

 Rwanda-FDA, Jean Pierre Nsanzimfura 
 SRS-El Salvador, Rosa María Morales Rivas 
 DINAVISA-Paraguay, Marlene Esquivel. 
 Badan POM-Indonesia, Diah Puspitasari,   
 PPB-Kenya, Mikal Ayiro 

45’ 

   

17:30-17:35 Housekeeping reminders for in-person attendees 5’ 
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Introduction of chikungunya disease 
and epidemiology

Purpose: Set the scene for chikungunya 
disease globally and regionally. Present the 

symptoms, disease, and treatment, case 
definition of chikungunya and diagnosis, and 

recent developments.



CHIKUNGUNYA DISEASE: 
CLINICAL AND DIAGNOSIS

André Ricardo Ribas Freitas, MD PhD
Medical Epidemiologist

São Leopoldo Mandic School of Medicine
Dr. Mário Gatti Municipal Hospital

Chikungunya Meeting, March 19-20, 2024, São Paulo, SP/BRA
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CHIKUNGUNYA VIRUS (CHIKV) – KEY
CHARACTERISTICS

• Family & Genus:
• Togaviridae, Alphavirus genus
• Enveloped, positive-sense, single-stranded RNA virus (~11.8 kb)

• Three main lineages: 
• West African (WA)
• East/Central/South African (ECSA)
• Asian lineage

• ECSA strain mutations (A226V, E1-K211E, E2-V264A) enhanced Aedes 
albopictus transmission, contributing to rapid global spread



• Transmission & Vectors:
– Primarily transmitted by Aedes aegypti and Aedes albopictus

mosquitoes
– Efficient urban and sylvatic transmission cycles

• Immunity & Vaccine Development:
– Single serotype, but lifelong immunity after infection
– Several vaccines in late-stage clinical trials

• Global expansion driven by vector fitness, climate change, and
rapid urbanization



HISTORICAL ASPECTS OF BREAK-BONE FEVER

• Chikungunya virus (CHIKV) is believed to have been responsible for epidemics 
of break-bone fever in the 18th and 19th centuries, then named as dengue.
• Possible pandemics periods: 1779-1780; 1823-1828; 1870-1880; 1901-1907

• During the early 20th century, a significant confusion existed regarding 
dengue-like febrile illnesses. At the time, two distinct syndromes were 
commonly reported:
• “Dengue” (now likely chikungunya): Recurrent outbreaks of severe febrile illness 

with intense polyarthritis and prolonged joint symptoms were often categorized as 
dengue, particularly in the Indian subcontinent and Southeast Asia.

• “Seven Days Fever” (now recognized as dengue): This term was used to describe 
febrile illnesses lasting about a week, typically associated with a biphasic fever, rash, 
and absence of long-term joint symptoms—matching the clinical profile of dengue.

*Christie J. (1881). On Epidemics of Dengue Fever: Their Diffusion and Etiology. Glasgow medical journal, 16(3), 161–176.
*Carey D. E. (1971). Chikungunya and dengue: a case of mistaken identity?. Journal of the history of medicine and allied sciences, 26(3), 243–262. 
*Halstead S. B. (2015). Reappearance of chikungunya, formerly called dengue, in the Americas. Emerging infectious diseases, 21(4), 557–561. 



HISTORICAL CONFUSION BETWEEN DENGUE AND 
CHIKUNGUNYA

• The distinction between these two syndromes remained unclear for decades, 
as both diseases were transmitted by Aedes mosquitoes and often co-
circulated in the same regions*. 

• Dengue virus (DENV) was identified in the 1940s and later classified into four 
serotypes, while chikungunya virus (CHIKV) was first isolated during the 1952 
Tanzania outbreak, confirming it as a distinct entity.

Possible consequences:
• This historical misclassification has had lasting consequences, including 

underestimation of chikungunya’s burden and misinterpretation of past 
epidemiological data. 

• Even today*, misdiagnosis remains a challenge, particularly in areas where 
dengue outbreaks dominate public health discussions.

*Ribas Freitas, AR et al. (2024) How much of the current serious arbovirus epidemic in Brazil is dengue and how much is chikungunya? The Lancet 
Regional Health – Americas, Volume 34, 100753



GLOBAL EXPANSION AND EMERGENCE IN THE 21ST CENTURY

• 2005: The virus expanded its transmission area, leading to explosive 
outbreaks on islands in the Indian Ocean (e.g., Réunion, Mauritius, 
Seychelles).

• 2006-2011: CHIKV spread further, causing major outbreaks in the 
Pacific region, including New Caledonia and the Philippines.

• 2013: First identification of CHIKV in Western Hemisphere:
– 2014-2015: The virus caused intense epidemics in the Caribbean Region, 

rapid spread and high attack rates of CHIKV (Jamaica, 80.4% of the 
population seroconverted within a year), followed by low circulation or 
detection

– 2015-today: Other Regions of the Americas, continuous and recurrent 
transmission: Epidemics often affect a large proportion of the population in 
small region within a short time.



DYNAMICS OF CHIKUNGUNYA 
TRANSMISSION IN BRAZIL 
(LABORATORY CONFIRMED 

CASES)

Souza, W M et al. Spatiotemporal dynamics and recurrence of chikungunya virus in Brazil: an 
epidemiological study.The Lancet Microbe, Volume 4, Issue 5, e319 - e329



CLINICAL PRESENTATION OF CHIKUNGUNYA

• High fever (usually >38.5°C) lasting 3–5 days.
• Polyarthralgia (sometimes polyarthritis) affecting multiple joints, 

often bilateral and symmetrical, leading to significant functional 
impairment.

• Maculopapular rash appearing in 40–50% of cases, typically on 
the trunk and limbs.



SEVERE CASES: 
LEADING TO HOSPITALIZATIONS AND DEATHS IN CHIKUNGUNYA

• Neurological involvement: Encephalitis, meningoencephalitis, 
myelitis, and Guillain-Barré syndrome.

• Cardiovascular manifestations: Myocarditis, heart failure, 
arrhythmias, and hemodynamic instability.

• Hepatic dysfunction: Transaminitis and fulminant hepatitis, 
particularly in neonates and immunocompromised individuals.

• Hematologic: Coagulopathy, severe thrombocytopenia
• Multi-organ failure.
• Increased risk of death associated with other illnesses within 84 days 

of the onset of symptoms.¹ 

¹Cerqueira-Silva, T et al. (2024). Risk of death following chikungunya virus disease in the 100 Million Brazilian Cohort, 2015-18: a matched cohort study and
self-controlled case series. The Lancet. Infectious diseases, 24(5), 504–513. https://doi.org/10.1016/S1473-3099(23)00739-9



SEVERE FORMS OF CHIKUNGUNYA

 Higher Risk Groups
– Infants – Particularly neonates infected perinatally
– Elderly – Increased risk due to frailty and comorbidities
– Individuals with Pre-existing Conditions – Hypertension, diabetes, cardiovascular 

diseases, immunosuppression

 Not Exclusive to These Groups
– Severe cases occur in young adults (25% <52ys¹; 23% <60 years²)
– No pre-existing conditions among 17%¹ - 61%² of severe and fatal cases 
– Previously healthy adults can also develop life-threatening complications

Chikungunya severity is often underestimated.

¹Crosby L, et al. Severe manifestations of chikungunya virus in critically ill patients during the 2013-2014 Caribbean outbreak. Int J Infect Dis. 2016;48:78-80
²Tandale BV et al. (2009) Systemic involvements and fatalities during chikungunya epidemic in India, 2006. Journal of Clinical Virology 46, 145–149 



NECROPSIA DE 68 CASOS FATAIS DE CHIKUNGUNYA
CONFIRMADOS (RT-PCR (53%), IMUNO-HISTOQUÍMICA
(41%) E/OU IGM (63%), CEARÁ/BR, 2017

Mediana de idade = 51 anos
Presença de:

• Febre, 65% (44/68) 
• Artralgia, 43% (29/67)
• Comorbidades, 46% (20/44)



NECROPSIA DE 68 CASOS FATAIS DE CHIKUNGUNYA
CONFIRMADOS (RT-PCR (53%), IMUNO-HISTOQUÍMICA
(41%) E/OU IGM (63%), CEARÁ/BR, 2017

Órgãos vitais afetados
• Cérebro
• Pulmões
• Coração
• Fígado



Extenso infiltrado 
leucocitário 
pulmonar

Imunohistoquímica
(antígenos de CHIKV em vermelho)

• Pulmão (C – E)

• Fígado (F)

• Coração (G).



PATHOPHYSIOLOGY OF FATAL CHIKUNGUNYA CASES

DE SOUZA, W. M. et al. Pathophysiology of chikungunya virus infection associated 
with fatal outcomes. Cell Host & Microbe. abr. 2024.



CENTRAL NERVOUS SYSTEM INVASION

DE SOUZA, W. M. et al. Pathophysiology of chikungunya virus infection associated 
with fatal outcomes. Cell Host & Microbe. abr. 2024.



CHIKUNGUNYA MORTALITY: A NEGLECTED
COMPLICATION

Underreporting of Fatal Cases – Key Factors
• Lack of knowledge about severe forms among health professionals
• Sometimes the deaths occurring weeks after acute infection make causality

harder to establish.
• Multisystem Involvement Masking Diagnosis

– Cardiovascular, neurological, renal, and hepatic complications complicate clinical
recognition.

• Limited Diagnostic Resources in Endemic Countries
Conclusion:
• Chikungunya-related mortality is significantly underestimated in many 

settings.
• Improved awareness and training about severe clinical forms and 

improvements in surveillance are essential to understand the true impact.



•  In 2023, a major chikungunya epidemic occurred in Minas Gerais, 
one of the most populous states in the country. 

• We analyzed the North and Northeast Health Macroregions of 
Minas Gerais, with 2.5 million inhabitants, with only 15 confirmed 
chikungunya deaths 

• Excess deaths were calculated by comparing observed deaths with 
model estimates during the epidemic period. 

• During the epidemic, there were 890 excess deaths attributed to 
chikungunya, translating into a mortality rate of 35.1/100,000 
inhabitants. 

• The excess mortality rate was significantly 60 times higher than the 
deaths reported by surveillance. 

• The correlation between excess deaths and laboratory-confirmed 
chikungunya cases was strong, while the correlation with dengue 
and COVID-19 was not statistically significant. 

Underestimation of fatal chikungunya cases
Minas Gerais, Brazil (2023)

Ribas Freitas, AS Lima Neto, R Rodrigues, E Alves de Oliveira. (2024). Excess mortality associated with chikungunya epidemic in Southeast Brazil, 2023. 
Frontiers in Tropical Diseases 5, 1466207



UNDERESTIMATION OF FATAL CHIKUNGUNYA CASES
(OTHER EXAMPLES)

Ribas Freitas, AS Lima Neto, R Rodrigues, E Alves de Oliveira. (2024). Excess mortality associated with chikungunya epidemic in Southeast Brazil, 2023. 
Frontiers in Tropical Diseases 5, 1466207



CHIKUNGUNYA IN PREGNANCY & NEONATAL PERIOD

Viremia During Pregnancy
• No strong evidence of increased risk for fetal death or miscarriage.
Peripartum Viremia (7 Days Before to 2 Days After Birth)
• Vertical transmission rate: ~50%.
• Severe neonatal infections: ~50% of infected newborns.
• High fatality rate in severe cases.
Severe Neonatal Manifestations
• Bleeding & blistering skin lesions.
• Multi-organ failure.
• Hyperalgesic syndromes.
• Neurological complications (~50% of severe cases): 

– Encephalitis & severe CNS involvement.
– ~50% of neurological cases show delayed neurodevelopment.
– ~10% of all perinatal infections lead to long-term neurodevelopmental delays.

Gérardin et al PloS Med 2008;
Gérardin et al PLoS Negl Trop Dis 2014



LABORATORY DIAGNOSIS

Direct Detection (Best for Early Diagnosis)
• RT-PCR (qPCR/Conventional PCR)
• Most sensitive method in the first 7 days of symptoms.
• Detects viral RNA before the immune response develops.
Serological methods (IgM/IgG ELISA, PRNT)
• IgM detection – Useful after day 5, but can cross-react with other 

alphaviruses.
• IgG detection – Indicates past exposure, not active infection.
Viral Isolation (Cell Culture)
• Used mainly in research or reference labs.
• Confirms the presence of infectious virus.



LABORATORY DIAGNOSIS

Fonte: Preparación y respuesta ante la eventual 
introducción del virus chikungunya en las 
Américas. Organización Panamericana de la 
Salud. Washington, D.C.: OPS, © 2011



IMPORTANCE OF LABORATORY DIAGNOSIS

Clinical Overlap with Other Arboviruses
• Chikungunya presents with fever, polyarthritis, and rash, similar to dengue 

and Zika.
• Clinical diagnosis alone is unreliable, especially during co-circulating

outbreaks.
Laboratory Confirmation is Essential
• Helps distinguish chikungunya from dengue, Zika, and other febrile illnesses.
• Guides case management, surveillance, and outbreak response.
Misdiagnosis Risks
• Delayed or incorrect treatment.
• Underreporting of chikungunya cases and deaths.
• Misclassification as dengue, leading to inaccurate epidemiological data.



UNDERESTIMATION OF CHIKUNGUNYA CASES
BELO HORIZONTE, MINAS GERAIS, BRAZIL, 2023

• Unlike dengue, a case of chikungunya is only recognized with more rigorous 
clinical suspicion 

• Chikungunya is not well known by most healthcare professionals, leading to a 
bias in clinical suspicion, contributing to many cases of chikungunya being 
reported as dengue. 

• During epidemics, the majority of patients do not undergo confirmatory tests 
and, therefore, end up being considered dengue fever.

• This reinforces the false idea that chikungunya continues to be a rare disease 
in Brazil.

• Minas Gerais (MG) largest states in Brazil and concentrated 25% of the cases 
that occurred in 2023. 

• MG surveillance structure systematically performs Multiplex RT-qPCR for 
etiological diagnosis of a large proportion of patients, regardless of the initial 
clinical suspicion. 



Official Case Numbers Underestimate Chikungunya
• Official reports show 2.4x more “probable dengue” cases 

than chikungunya in BH and 5x more in MG. 
Higher Positive Tests for Chikungunya (absolute number
and proportion)
• BH: 3.8x more positive chikungunya tests than dengue.
• MG: 1.4x more positive chikungunya tests than dengue.
• Test positivity for chikungunya was 2.1–5.1x higher than for 

dengue in both direct (RT-qPCR) and indirect (IgM) methods.
Conclusion:
• Adjusted estimates suggest a significantly higher

chikungunya burden.
• Testing data contradict official dengue-chikungunya case 

ratios.
• Surveillance gaps may lead to chikungunya underestimation, 

impacting public health responses.

Chikungunya cases would be 3.3 times higher
Dengue cases would be 67% lower

*Ribas Freitas, AR et al. (2024) How much of the current serious arbovirus epidemic in Brazil is dengue and how much is chikungunya? The Lancet 
Regional Health – Americas, Volume 34, 100753

UNDERESTIMATION OF CHIKUNGUNYA CASES
BELO HORIZONTE, MINAS GERAIS, BRAZIL, 2023



CHALLENGES IN ENDEMIC REGIONS

• Limited access to diagnostics – Many regions rely solely on clinical diagnosis.
• Cost barriers – RT-PCR and ELISA tests may not be widely available.
• Infrastructure gaps – Poor lab capacity and trained personnel shortages.

 Impact of Limited Testing
– Underestimation of chikungunya burden and mortality.
– Failure to detect new outbreaks early.
– Underestimation of chikungunya cases and daeths and overestimation of dengue cases 

due to syndromic diagnosis.

Need for Expanded Diagnostic Access
• Investment in point-of-care tests for rapid identification.
• Strengthening laboratory networks in low-resource settings.



THANKS!

andre.freitas@slmandic.edu.br

Chikungunya Meeting, March 19-20, 2024, São Paulo, SP/BRA
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Arboviral Disease Surveillance in the Americas: resolutions
CD1.R1

Continental Aedes aegypti 
eradication, (Sep-1947)

CD55.R6 
Strategy for Arboviral Disease Prevention 

and Control (Sept-2016) IMS-Arbovirus

CD43.R4
Dengue and dengue 

hemorrhagic fever (Sep-2001)

CD44.R9
Dengue (Sep-2003)



Collaborative
Surveillance

Source: WHO. Defining Collaborative Surveillance 
https://apps.who.int/iris/bitstream/handle/10665/367927/9789240074064
-eng.pdf?sequence=1&isAllowed=y

"systematic strengthening of capacity and collaboration 
among diverse stakeholders...with the ultimate goal of 
enhancing public health intelligence and improving 
evidence for decision-making."



Data-based

 decision-
making

What do we want with the VCS? Epidemiology

Entomology

Virology

Climatology

Sanitary Services



They are flexible and dynamic spaces that can easily 
modify their structure and content based on the needs 
of the users. They are constantly changing and 
developing.

Tailored based on country needs

Developed with information security and 
confidentiality in mind.  Transparency 
facilitates partners' trust 

What are VCS?
Virtual Collaboration Spaces (VCS) are the 

mechanism through which we 

operationalize collaborative 

surveillance.  They facilitate 

communication, collaboration and 

technical cooperation of the different 

arbovirus work groups 

(Country/PAHO).  They also facilitate the 

publication of information to support 

decision making on the adoption of 

control measures

Main characteristics



Different VCS for Different Users

Regional Level Country level Sub-national levelSub-regional



More than 800 visualizations

Includes entomologic and virologic surveillance data

42 years of Dengue Data, 10 years of Chikungunya data, 8 years of Zika data
available through interactive visualizations

Dashboards and “situation rooms”



Introduction of Chikungunya 
in the Americas in 2013 December 

2013

December 
2014



https://www.paho.org/es/documentos/definiciones-caso-clasificacion-clinica-fases-enfermedad-dengue-chikunguna-zika

December 6, 2013: The confirmation of two autochthonous transmission cases of the 
Chikungunya virus on the island of Saint Martin was reported to PAHO/WHO.
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Introduction of Chikungunya Virus in the Americas



https://www.paho.org/es/documentos/definiciones-caso-clasificacion-clinica-fases-enfermedad-dengue-chikunguna-zika

Spread of Chikungunya in the Americas

5 countries
and territories

43 countries and 
territories

47 countries
and territories

50 countries
and territories

50 countries
and territories



Contribution of Chikungunya (2014-2024): 4,342,033 cases (10.5%)
Contribution of Zika (2015-2024): 1,018,756 cases (2.5%)

Dengue: It is the most 
prevalent, 2014 to 2025 
reported 35,928,361 cases 
(87%)

Chikungunya: 2014–2025, 
4,342,033 cases. The 
second most important 
arbovirus.

Zika: 2015-2024: 1,018,756
cases

Source: PAHO/WHO Health Information Platform (PLISA)
& Preliminary information

Dengue, Chikungunya, and Zika Cases in the Americas 2014-2025& SE 10



Region Suspected cases Cumulative incidence * Confirmed cases Deaths/CFR

54,511The Americas 25,672 (47%) 27/ 0.049%

Weekly Chikungunya Cases in the Americas 2025& SE 10

5

2025 Observations:

• 69% decrease compared 
to the same week in 
2024

• 58% increase compared 
to the median of the 
last seven years

To
ta

l d
e 

ca
so

s 
re

po
rt

ad
os

Source: PAHO/WHO Health Information Platform (PLISA)
* Per 100,000 pop
& Preliminary information
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Chikungunya Outbreak in Paraguay, 2023

Suspected cases of chikungunya in Paraguay, 2023

Source: General Directorate of Health Surveillance. Directorate of Health Surveillance and Emergency Response. Paraguay 2023



Reported deaths from arboviruses in Paraguay, 2023

Chikungunya Outbreak in Paraguay, 2023

Source: General Directorate of Health Surveillance. Directorate of Health Surveillance and Emergency Response. Paraguay 2023



Chikungunya Deaths in the Americas, 2018-2025&, SE 10
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 In the period 1,021 deaths were reported, 71% of which were in Brazil.

Source: PAHO/WHO Health Information Platform (PLISA)
& Preliminary information



Final considerations
• The Americas has had an unprecedented two years of arboviral transmission (dengue, chik), now 

adding oropouche to the mix

• Enormous gains have been made in improving the resolution of arboviral disease data through the 
implementation of a collaborative surveillance strategy, making analytical products available to a 
wider base of public health practitioners

• Surveillance data catalyze the integration of the response through the integration of different data 
streams, providing a more comprehensive analysis of risk and facilitating a more precise and 
effective response

• Strengthening the Region’s routine dengue surveillance also enhances the capacity to emerging 
pathogens—chikungunya, Zika, oropouche.  



Thank you



Epidemiology of 
Chikungunya in Colombia

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

Department of Public Health 

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

Sao Paulo, Marzo 19 y 20 2025



Burden of disease. 2013-2016
• CHKV was first detected in Colombia in 2014.

• Arboviruses cases reported by SIVIGILA: 9,284,326 

• 41% Dengue

• 52.1% CHKV 

• 6.9% Zika

Mora Salamanca et al. International Journal of Infectious Diseases 97 (2020) 81–89 85



Burden of disease. 2013-2016

• 1439 deaths

• Highest number: 2015 427 deaths 

• Lowest number: 2014 310 deaths

• 92.1%  (n = 1326)   Dengue 
•   6.5%    (n = 94)      Chikungunya
•   1.3%    (n = 19)      Zika.

Mora Salamanca et al. International Journal of Infectious Diseases 97 (2020) 81–89 85



Burden of disease. 2013-2016

Mora Salamanca et al. International Journal of Infectious Diseases 97 (2020) 81–89 85



Current situation

INS. Protocolo de vigilancia de Chikungunya 2024. https://www.ins.gov.co/buscador-eventos/Lineamientos/Pro_Chikungunya%202024.pdf
INS. Boletin Epidemiologico Semanal. 2024. Semana 12. Arbovirosis en Colombia.  

• 2021: 47 casos 

• 2022: 77 casos

• 2023: 49 casos

https://www.ins.gov.co/buscador-eventos/Lineamientos/Pro_Chikungunya%202024.pdf


Summary
• Colombia has a passive surveillance system of arboviruses.

• There is some degree of underestimation because there are technical and 
financial restrictions for a more complete laboratory based surveillance 

• CHKV have decreased sharply in Colombia in the last 5 years.

• Cases are detected more in the Andean Region and The Amazon.  

• Centinel surveillance of febrile illness in some areas may help to fix the gap 
on arboviruses disease burden.
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Epidemiology of Chikungunya 
Virus (CHIKV) Infection in India

Chikungunya Meeting 
Sao Paulo

March 19-20, 2025

Dr. Nivedita Gupta
Scientist G & Head
Division of Communicable Diseases
Indian Council of Medical Research
New Delhi – 110029; INDIA
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Chikungunya

• Chikungunya first identified in 1952 in Tanzania
• India reported the first outbreak in 1963 and thereafter regular 

outbreaks till 1973
• In 2004, CHIKV emerged in south-west Indian Ocean
• In January 2005 a major outbreak was reported in Comoros
• March 2005 onwards virus spread to Mayotte, Seychelles, Réunion, 

and Mauritius.
• India experienced a major outbreak in 2006 wherein 13 states and 

and ~0.1 million people were affected
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Epidemiology of CHIKV 
in India

• CHIKV outbreaks from 1963–1973: Asian 
lineage (black triangles)

• CHIKV outbreaks from 2005–2019: ECSA 
lineage (red triangles)

• Source of the figure: 

Ref: Translational Research Consortia (TRC) for Chikungunya 
Virus in India. Current Status of Chikungunya in India. Front 
Microbiol. 2021 Jun 24;12:695173. doi: 
10.3389/fmicb.2021.695173.
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Year-wise CHIKF Cases in India with Annual Rainfall and 
Temperature (2005–2018).

• General trend of lower % 
positivity in summers which 
increases as rainy season sets 
in and continues to be high 
through winter

Ref: Translational Research Consortia (TRC) for 
Chikungunya Virus in India. Current Status of 
Chikungunya in India. Front Microbiol. 2021 Jun 
24;12:695173. doi: 10.3389/fmicb.2021.695173
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Genesis of Virus Research & Diagnostic Laboratory Network 
(VRDLN): Post 2009 H1N1 Pandemic 

• 2013 - Govt. of India through ICMR/DHR 
implemented a scheme to establish VRDLs

• 163 VRDLs (27 states & 5 UTs): 
- Regional (11): 
   Serology, Molecular Tests, Sequencing, Virus Isolation
- State Level (27): 
   Serology, Molecular Tests, Sequencing
- Medical College Level (125): 
   Serology, Molecular Testing

Mandate:
• Timely detection, diagnosis & outbreak 

investigation of known/ novel viruses
• Training
• Research

 Upgradation of 30 VRDLs to Infectious Disease 
Research Labs: detection of bacteria fungi, 
parasites

• Capacity to test 20-25 viruses of public health importance
• Resource centers for Training & LQMS and data mining at 

ICMR-NIV & NIE
• Actively involved in Zika, CCHF, KFD, Dengue, AES, 

SARI/ILI surveillance

(n=11)
(n=27)
(n=125)
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Epidemiology of Chikungunya :
Jan 2016-July18

Limitations:
• Prevalence of infection could 

not be estimated as VRDLs 
have a large catchment area

• Only patients seeking 
hospital care were included

Conclusion:
• There is continued CHIKV 

transmission across India

Average numbers of patients tested & % 
positivity by monthCHIKV by age group, sex and region

Number of CHIKV 
clusters

Ref: Trans R Soc Trop Med Hyg. 2019 May 1;113(5):259-262. doi: 10.1093/trstmh/try141.
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15,635

46,299

57,664

90,575

101,620

2,521

3,745

3,663

4,389

8,823

16.1%

8.1%

6.4%

4.8%

8.7%

2 0 2 0 2 0 2 1 2 0 2 2 2 0 2 3 2 0 2 4

TRENDS OF CHIKV POSITIVITY IN INDIA
 Chikungunya   No. of patients tested  Chikungunya   No. of patients_positive  Chikungunya  Pos %
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National Serosurvey: 
Dengue & Chikungunya Seroprevalence

• Nationally representative, cross-sectional serosurvey in which 12300 individuals 
were included in 3 age groups (5–8, 9–17, and 18–45 years)

• From June 2017 to April 2018, individuals randomly selected covering 240 
clusters from 60 selected districts of 15 Indian states (north, northeast, east, 
south, and west)

• IgG antibodies against CHIKV tested and weighted age-group-specific
• seroprevalence of CHIKV infection calculated
• Catalytic models to estimate the FOI and the proportion of the population 

susceptible to CHIKV in each region.

Ref: Lancet Microbe. 2021 Jan;2(1):e41-e47. doi: 10.1016/S2666-5247(20)30175-0.
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CHIKV Seroprevalence 
in India

• CHIKV transmission was higher in 
the southern, western, and 
northern regions of India than in 
the eastern and northeastern 
regions. 

• A higher proportion of the 
population susceptible to CHIKV 
in the eastern and northeastern 
regions suggests a susceptibility 
of these regions to outbreaks in 
the future. 

• The survey findings will be useful 
in identifying appropriate target 
age groups and sites for setting 
up surveillance and for future 
CHIKV vaccine trials
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Conclusion

• CHIKV transmission is seen in almost all parts of India
• Seasonal variations are seen with rise in cases in post-monsoon 

season
• Since different parts of India have variable monsoon timings, the 

outbreaks happen at different time points
• The number of cases in public health programmes are under-

estimated due to asymptomatic infections
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Thank You
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• Child (5yrs) admitted 15th May 2018

• Involuntary movements

• Not malaria / bacteremia / meningitis

• Dx: “Undefined neurological problem”

• Discharged 7th June 2018

PLoS Med 19(5): e1003994

Uncovering a significant Chikungunya burden



Integrated surveillance platform

Demographic surveillance
(since 2002)

Clinical surveillance
(since 1989)

GCLP-accredited lab



Admissions (aged <16 years)
N=18,341

CSF not collected 
(n=14,009)

CSF collected
n=4,332

CSF unavailable 
n=352

Screened by CHIKV RT-PCR
n=3,980

Hospital admissions
(Referral hospital)

Analysis of stored samples, 2014-2018

PLoS Med 19(5): e1003994

CHIKV positive 
367 (9.2%)



Dispensary visits
N=29,819

Exclusions:
Not febrile (n=16,123)

Febrile cases
n=13,696

Exclusions:
Missing patient ID (n=1,256)
Unavailable samples (n=732)

Eligible febrile cases
n=11,708

(5,669 unique patients)

Screened by CHIKV RT-PCR
n=3,500

Not screened for CHIKV
n=8,208

(2,169 unique patients)

Community fevers
(Primary healthcare)

Analysis of stored samples, 2014-2018

BMC Infect Dis 21, 186 (2021)

CHIKV positive 
443 (12.7%)



Analysis of stored samples, 2014-2018 (Recurrent infections)



Summary and next steps

~13% of all childhood fevers in the community

Incidence among children <5 years old with neuorological illness

• Chikungunya: 77 per 100,000

• Cerebral Malaria: 20 per 100,000

• Bacterial Meningitis: 7 per 100,000 

Recurrent infections



What is the burden of chikungunya among:

1) Patients with fever (N=9,000)

2) Patients hospitalised with neurological illness (N=9,000)

3) Pregnant women at the time of delivery (N=3,000)

Accelerating CHIkungunya burden Estimation 

to inform Vaccine Evaluation (ACHIEVE)
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Epidemiology of Chikungunya Disease in Thailand

Department of Disease Control,
Thailand’s Ministry of Public Health



Chikungunya Situation in Thailand

Source: https://www.ecdc.europa.eu/en/chikungunya-monthly

Chikungunya virus reported in the last 12 months
(March 2024-February 2025)

In the past...
 The first outbreak in Thailand was in Bangkok in 1958.

 A notable outbreak occurred in southern Thailand between 
2008 and 2009.

 A smaller local outbreak occurred in north-eastern Thailand
in 2013.

 A major outbreak occurred in 2018, with over 10,000 cases 
reported by the end of 2020.

Now...
• Smaller outbreaks and sporadic cases now occur year-round

http://www.ecdc.europa.eu/en/chikungunya-monthly


Chikungunya Situation in Thailand

Country level suitability for Aedes mosquitoes

Aedes mosquitoes, which are the 
primary vectors, are widespread 
across Thailand and Southeast Asia.

Source: https://www.ecdc.europa.eu/en/chikungunya-monthly

http://www.ecdc.europa.eu/en/chikungunya-monthly


 A major outbreak from 2008–2018 had 

significant social and economic effects. Smaller 

outbreaks now occur year-round, mainly in the 

south and northeast.

 Aedes mosquitoes, the primary vectors, are 

widespread in Thailand and Southeast Asia.

Background Key control measures including;

Thailand's Experience in CHIKV Outbreak Response

 Buffer Zone – Vector Control: Targeted mosquito 

control by eliminating breeding sites and reducing 

mosquito density.

 Managing Infected Individuals: Isolating cases and 

promoting mosquito repellent use.

 Community-Based Surveillance: Engaging communities 

in outbreak monitoring and data-driven responses.

 Triple 3 Strategy (3-3-3):

3 Days: Stop transmission from infected individuals. 

3 Weeks: Eliminate mosquito breeding sites.

3 Months: Maintain long-term prevention efforts.

Source: the Division of Epidemiology, the Department of Disease Control, Ministry of Public Health, Thailand
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Reported cases of Chikungunya Situation in Thailand
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It has been found that...
Most people who have suffered from Chikungunya each year have been between 25 to 54 years old.

Reported cases of Chikungunya Situation in Thailand

Source: Digital Disease Surveillance (DDS), the Division of Epidemiology, the Department of Disease Control, Thailand as of March 5, 2025

By age group (2021-2025)



Reported cases 
No reported case 
1 – 50 cases
51 – 100 cases
101 – 200 cases
> 200 cases

51 cases

Reported cases of Chikungunya Situation in Thailand
By province (2021-2025)

Year 2021 Year 2022 Year 2023 Year 2024 Year 2025

654 cases 1,370 cases 1,422 cases 722 cases

Source: Digital Disease Surveillance (DDS), the Division of Epidemiology, the Department of Disease Control, Thailand as of March 5, 2025
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Age group Number 
of cases

Incidence rate 
(1:100,000)

0 – 4 0 0

5 – 14 4 0.05

15 – 24 2 0.02

25 – 34 5 0.05

35 – 44 11 0.11

45 – 54 15 0.15

55 – 64 8 0.09

65 and older 6 0.07

Reported cases of Chikungunya Situation in Thailand, 2025
In 2025, Thailand reported 51 chikungunya cases (morbidity rate: 0.08 per 100,000 

population), with the highest cases occurring in the 35–44 age group, followed by the 45–54 
age group, respectively.



• CHIKV is a notifiable disease under 

the Communicable Disease Act.

• All healthcare facilities must report 

cases to DDC via the HIS API.

• Surveillance data is semi-real-time, 

requiring verification before 

submission

• Event-based surveillance detects

outbreaks and unusual events.

Chikungunya Disease Surveillance and Reporting

Source: the Division of Epidemiology, the Department of Disease Control, Ministry of Public Health, Thailand



Chikungunya Disease Surveillance and Reporting

Source: the Division of Epidemiology, the Department of Disease Control, Ministry of Public Health, Thailand

Nowadays, the Division of Epidemiology has developed a digital disease surveillance 
(DDS) system for semi-real-time control of infectious diseases.

There are 57 infectious diseases

for control under Communicable

Disease Act B.E. 2558 (A.D.

2015) which including

Chikungunya Disease



Chikungunya Disease Surveillance and Reporting
The dashboard illustrates a Chikungunya fever situation in Thailand,

Source: https://dvis3.ddc.moph.go.th/#/site/DDC_CENTER_DOE/views/DDS2/sheet33?%3Aembed=y&%3AisGuestRedirectFromVizportal=y

which users can filter by time, place and person



Chikungunya Disease Surveillance and Reporting

Source: https://dvis3.ddc.moph.go.th/#/site/DDC_CENTER_DOE/views/DDS2/sheet33?%3Aembed=y&%3AisGuestRedirectFromVizportal=y

The dashboard illustrates a line graph depicting the number of Chikungunya 
fever patients in Thailand over the past 5 years (2022-2024).

From this dashboard, users

can filter by

>> Disease group

>> Disease

>> Province

>> Age group

>> Epidemic week.



Research about AI-Powered Dengue Vector Surveillance::
Utilizing AI and Street View Imagery for Early Prediction of Vector Breeding Sites

Source: https://journals.plos.org/plosntds/article/file?id=10.1371/journal.pntd.0007555&type=printable



THANK YOU!



Modelling of chikungunya

Henrik Salje
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Key issues in licensure and use of CHIKV vaccines

• Epidemiology
• Global distribution of infection burden poorly understood
• Endemic in some places but often epidemic
• Entire outbreaks can be entirely missed
• Cannot rely on case data to understand burden (potential exception in parts of 

Americas/Europe)
• Risk of disease following infection unclear, and how this differs by age/death

• Vaccine characteristics
• IXCHIQ (and maybe future vaccines) approved via accelerated pathway – means:

• No direct estimates of vaccine efficacy
• No direct estimates of duration of protection
• Infection vs disease blocking?



1. Identifying an immune correlate

Yoon et al., PLoS NTD 2014; Yoon et al., IJID 2020



Yoon et al., IJID 2020

CHIKV titers from natural infection are usually high and stay high



VLA1553 (IXCHIQ) in US participants

McMahon et al., Lancet ID 2024



2. Where is there 
transmission?
- Literature review and link to Aedes 
distributions

Predicted Ae. Aegypti Predicted Ae. Albopictus

From Kraemer et al., eLife 2015

Dos Santos et al., Nature Medicine (in press)



Categorisation of countries

Dos Santos et al., Nature Medicine (in press)



Categorisation of countries



3. Identifying differences in risk of disease/death by age/sex

Case data from Paraguay outbreak 2022-23

Pérez-Estigarribia et al., Nature Medicine (In Press)



Seroprevalence study 
following Paraguay 
outbreak allows us to 
identify case detection 
proportion and IFR

No difference in infection risk by age/sex

Source of samples:

Pérez-Estigarribia et al., Nature Medicine (In Press)



Salje et al., JID, 2015

Cebu, Philippines
Seroprevalence study

4. Understanding burden in places with poor surveillance
Where unreliable case data, we can use age-specific 
seroprevalence studies and catalytic models to quantify historic 
burden



Salje et al., JID, 2015

Cebu, Philippines
Seroprevalence study

If we know size and age distribution 
of population, we can calculate 
number of infections per outbreak.
Over 3 outbreaks – 350,000 
infections (none reported)



Lim et al., JID, 2022

Two places – similar seropositivity 
but very different CHIKV circulation 
histories

Mean seropositivity: 
27%

Mean seropositivity: 
29%



Serodatasets

40 studies
26 countries

Dos Santos et al., Nature Medicine (in press)



• We can fit a single model to all epidemic countries at the same time (and 
separately to all endemic countries).

• This gives us an estimate of:
For epidemic countries:
• The average duration between outbreaks (~6 years)
• The size of outbreaks (~8%)
For endemic countries:
• The average force of infection per year (~2.6%)

• As we know the population and age distribution of populations, we can translate 
this to the number of infections, cases, deaths per country.

Mathematical models to reconstruct infection risk



Dos Santos et al., Nature Medicine (in press)

Overall estimates
• 34 million 

infections per year 
(9 million in India)

• 3 million with 
chronic sequelae

• 23,000 deaths



5. Quantifying the impact of vaccines – first using Paraguay 
outbreak as a case study

Outbreak 
declared by 
Ministry of 
Health 
(Oct 2022)

Pérez-Estigarribia et al., Nature Medicine (In press)

We can build 
mathematical 
models 
(compartmental 
models), that 
can recover but 
the observed 
number of cases 
and the 
immunity in the 
population



Extension to global potential of vaccines

• At a more general level, we can apply our understanding of global CHIKV epidemiology to
• Endemic countries: Annual immunization of 12y (plus initial 12y+ campaign)
• Epidemic countries: Stockpile based approach



Average impact 
Epidemic settings: 370 cases, 74 chronic cases and 0.4 deaths averted per year per 10,000 doses 
Endemic settings: 172 cases, 34 chronic cases and 0.2 deaths averted per year per 10,000 doses 

Dos Santos et al., Nature Medicine (in press)

Doses required
• 50% vaccination 

coverage would 
require:

• 53.9 million in 
endemic locations

• 68.5 million in 
epidemic 
locations



Strong assumptions necessary

Base case: 0.05% equivalent to 5,000 cases per 10 million. 
Paraguay was ~20 cases per per 10 million when outbreak 
declared.



(Some) key unknowns

• Importance of strain/host on:
a) Long term immunity (natural and from vaccine)

• Reports of reinfection in Kenya
b) Symptom risk

• Wide variability in risk of acute and chronic sequelae
• Are there sufficiently ‘endemic’ settings to allow traditional phase III trials?

• Maybe in a small number of locations but you also need established clinical 
infrastructure

• Unclear if you can get sufficient power – will depend on timing/size of outbreaks – maybe 
across locations

• Can you run a reactive vaccine trial?
• Need sufficiently large outbreak (e.g., Paraguay)
• Need established protocols/approvals/stockpile



Summary

• Case data, seroprevalence studies and models have allowed us to quantify 
where CHIKV circulates and typical transmission patterns

• Patterns of disease by age and sex also clear with greater disease burden in 
females and older individuals/infants

• Across range of plausible assumptions, CHIKV vaccines appear to be 
effective in reducing burden – but will likely require stockpile based approach 
in most settings.

• Success of a responsive approach reliant on improved surveillance to quickly 
identify outbreaks.

• Still unclear if traditional Phase III trials or ‘reactive’ trials feasible but likely 
risky

• If reliant on correlates, Phase IV trials will be important to understand key 
vaccine characteristics.



Extra slides
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Identifying a correlate using passive transfer in NHPs
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KEY CONSIDERATIONS FOR ANY CLINICAL EFFICACY 
STUDIES

• Study Design:
• Randomized controlled trials (RCTs) as the gold standard.
• Endpoints: e.g., prevention of infection, reduction in disease severity.

• Target Population:
• Geographic areas with high chikungunya prevalence.
• Inclusion of diverse populations (e.g., age groups, immune status).

• Challenges:
• Seasonal and sporadic nature of outbreaks.
• Ethical considerations in placebo-controlled trials.
• Logistics: site selection, participant recruitment, and follow-up.



FEASIBILITY ASSESSMENT 
Epidemiological Feasibility:
• Identifying regions with predictable outbreaks.
• Collaboration with local health authorities for surveillance.
Operational Feasibility:
• Infrastructure for large-scale trials (e.g., labs, cold chain).
• Training of healthcare workers and community engagement.
Regulatory and Ethical Feasibility:
• Compliance with international and local regulations.
• Ensuring informed consent and addressing community concerns.



CHALLENGES OF EPIDEMIOLOGY

Unpredictable Epidemiology
• CHIKV outbreaks occur sporadically and unpredictably, making it difficult to plan and 

execute trials.
• Variability in geographic spread and case numbers complicates patient recruitment.
• Differences in viral circulation between endemic and non-endemic areas create 

additional obstacles.
High Prevalence of Pre-existing Immunity
• Many endemic regions have high seroprevalence, reducing the number of susceptible 

individuals.
• Herd immunity in previously affected populations limits the ability to observe vaccine 

efficacy.
• Need for alternative trial locations or strategies to ensure sufficient case accrual.



ETHICAL AND LOGISTICAL CONSTRAINTS

• Conducting placebo-controlled trials may not be ethical in high-
risk areas.

• The rapid spread of outbreaks limits the timeframe for 
recruitment and follow-up.



IMMUNOLOGICAL CORRELATES

• Unlike other vaccines, CHIKV lacks a well-established correlate of 
protection.

• WHO recommends seroneutralizing antibodies as a potential 
surrogate marker.

• Further research is needed to validate immunogenicity endpoints 
as reliable measures of efficacy.



ALTERNATIVE STUDY DESIGNS

• Real-world effectiveness studies as an alternative to traditional phase III trials.
• Use of observational studies, cohort analyses, and post-marketing 

surveillance.
• Exploring the feasibility of outbreak response studies with pre-approved 

protocols.
• Strengthening Surveillance and Data Collection
• Improved epidemiological surveillance is critical for vaccine assessment.
• Strengthening reporting systems to track vaccine impact and long-term 

immunity.
• Enhancing laboratory capacity for reliable diagnostics and case confirmation.



REGULATORY CHALLENGES

• Overcoming these challenges is essential for successful vaccine 
implementation.

• Innovative trial designs and regulatory adaptations are crucial to accelerating 
vaccine approval.

• Strengthened global collaboration among researchers, policymakers, and 
public health institutions.

• Different regulatory agencies have varying requirements for vaccine approval.
• Harmonization of alternative efficacy endpoints is needed for global vaccine 

deployment.
• Coordination between stakeholders to define acceptable efficacy markers.



THANKS!

andre.freitas@slmandic.edu.br



Predicting outbreaks 
Chikungunya in Colombia
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Phase IV post-approval studies in the context of vaccines approved through accelerated 
procedures: Case study, CHIKUNGUNYA vaccines.

Sao Paulo, Marzo 19 y 20 2025



Estructura del Sistema de Vigilancia

Fuente. 
Direccion 
de 
Vigilancia. 
Instituto 
Nacional de 
Salud. 
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Estructura del Sistema de Vigilancia
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Definiciones del Sistema de vigilancia

Fuente. 
Direccion 
de 
Vigilancia. 
Instituto 
Nacional de 
Salud. 



Definiciones del Sistema de vigilancia

Fuente. 
Direccion 
de 
Vigilancia. 
Instituto 
Nacional de 
Salud. 

• Notificacion inmediata: Muertes sospechosas CHKV

• Notificacion semanal: Casos sospechosos. 



Estudios CHKV en Colombia
• Estudios en vectores:

• 1. Vigilancia entomo-virológica de arbovirus en el distrito de Santa Marta, Colombia. 2018 – 2019 https:// 
bibliotecadigital.udea.edu.co/bitstream/10495/32905/4/FrancoJuan_2022_Arboviruses_Flavivirus_Surveillance.pdf

• Se capturaron un total de 3022 mosquitos adultos, de 14 géneros y 22 especies. 
• Se encontró positividad a Dengue y Zika pero no a CHKV

• 2. Arbovirus infection in Aedes aegypti from different departments of Colombia Front. Ecol. Evol. 10:999169.

• 30% de espécimenes fueron positivos a arbovirus
• La gran mayoria de muestras fueron positivas a dengue y 1 para CHKV



Estudios CHKV en Colombia
• Estudios en humanos:

• 1.Unexpected arboviruses found in an epidemiological surveillance of acute tropical febrile syndrome 
in the department of Meta, Eastern Colombia Journal of Infection and Public Health 17 (2024) 102510

• 100 pacientes con enfermedad febril aguda. 
• Seroprevalence for CHKV was 42%
• 1 patient seroconverted for CHKV

• 2. Caracterización clínica de pacientes menores de 18 años con diagnóstico de Dengue y coinfecciones 
con zika y/o Chikungunya por pruebas moleculares en el Hospital Infantil Napoleón Franco pareja, 
durante 2018-2019. https:// repositorio.unicartagena.edu.co/server/api/core/bitstreams/5af4ce65-d4f0-4800-983a-d0d677f3d539/content

• Se diagnosticaron 78 pacientes con infección única por virus Dengue y 24 con co-infección (18 con 
dengue Chikungunya, 3 con dengue Zika y 3 con triple infección)

https://repositorio.unicartagena.edu.c/


Estudios CHKV en Colombia
• Estudios en humanos:

• 3. Dengue-chikungunya coinfection outbreak in children from Cali, Colombia in 2018–2019. International 
Journal of Infectious Diseases Volume 102, January 2021, Pages 97-102

• 345 febrile children for 12 months in a pediatric clinic
• Molecular detection and serology tests.
• 143 CHIKV-positive (41.4%).
• 20 DENV-positive (5.8%). 
• 123 DENV-CHIKV coinfection patients (35.7%).



Debilidades del Sistema de vigilancia

• No tiene la misma cobertura en todos los municipios.

• Hay limitaciones para hacer diagnosticos diferenciales de 
enfermedades febriles.

• El diagnostico de CHKV descansa mas en muestras 
pareadas que son dificiles de conseguir.

• La notificacion semanal de casos hace mas dificil la 
confirmacion.

•  



1

The Feasibility of Predicting Outbreaks

Department of Disease Control,
Thailand’s Ministry of Public Health



Objective
To determine the geographic 

epidemic patterns and

high-risk locations

Statistical Modeling Research::
Identifying High-Risk Areas of Chikungunya Disease Outbreak in Southernmost Thailand

Objective Results

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC10624817/

Conclusions & Recommendation



Compared year Thematic maps of CHIKF occurrence and incidence rate Occurrence-incidence rate map of CHIKF

2008-2010

2018-2020

Statistical Modeling Research::
Identifying High-Risk Areas of Chikungunya Disease Outbreak in Southernmost Thailand

Objective Results

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC10624817/

Conclusions & Recommendation



Statistical Modeling Research::
Identifying High-Risk Areas of Chikungunya Disease Outbreak in Southernmost Thailand

Objective Results Conclusions & Recommendation

 CHIKF outbreaks occurred in 2008-2010 and 2018-2020, following a 10-year cycle.

 The occurrence of CHIKF decreased after 50 years of age and older in the first outbreak and 10 years 

earlier in the second outbreak, at age 40 and older. Except for those aged 70 and older in the first outbreak 

and females in the second outbreak, the incidence of CHIKF outbreaks increased with age.

 Occurrence and incidence for the regions affected by the first outbreak tended to disappear or have fewer

problems in the second outbreak, suggesting acquired immunity.

 Identifying issue regions can be approached through a combination of occurrence and incidence rate.

Conclusions

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC10624817/
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Reported cases of Chikungunya Situation in Thailand
By month (2021-2025)
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Reported cases 
No reported case 
1 – 50 cases
51 – 100 cases
101 – 200 cases
> 200 cases

654 cases 1,370 cases 1,422 cases 722 cases 51 cases

Reported cases of Chikungunya Situation in Thailand

Source: Digital Disease Surveillance (DDS), the Division of Epidemiology, the Department of Disease Control, Thailand as of March 5, 2025

By province (2021-2025)
Year 2021 Year 2022 Year 2023 Year 2024 Year 2025



Source: Digital Disease Surveillance (DDS), the Division of Epidemiology, the Department of Disease Control, Thailand as of March 5, 2025
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It has been found that...
Most people who have suffered from Chikungunya each year have been between 25 to 54 years old.

Reported cases of Chikungunya Situation in Thailand
By age group (2021-2025)



The Application of AI in a DDS for Predicting Outbreaks
through Mathematical or Infectious Disease Modeling

Source: the Division of Epidemiology, the Department of Disease Control, Ministry of Public Health, Thailand



The Usefulness of the Model for Policy Decision-Making

Source: the Division of Epidemiology, the Department of Disease Control, Ministry of Public Health, Thailand

Example: COVID-19 Modeling



Disease and Outbreak Predcition Platform
Influenza

Year Week Province Disease Timeframe Time Series Component.



Message Translation: “Event ID: 414 Notify ID: 1325

Found a cluster of outbreaks that meet the criteria for a provincial outbreak

verification. There were patients with Dengue Fever / suspected Dengue

Hemorrhagic Fever for 4 consecutive weeks in Subdistrict xxx, District xxx, 

Province xxx. Please check information and report events in the Event-based 

Province program

https://ebs-ddce.ddc.moph.go.th/eventbase_prov/user/login/”

The Application of AI in a DDS for Case/Cluster Notification

Source: the Division of Epidemiology, the Department of Disease Control, Ministry of Public Health, Thailand

through Mathematical or Infectious Disease Modeling

Example: Dengue Fever

https://ebs-ddce.ddc.moph.go.th/eventbase_prov/user/login/


THANK YOU!



Update on vaccine development

Purpose: Developers will present a brief 
description of the vaccine developments and 
the planned or ongoing regulatory processes.



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

Sao Paolo, March 19-20, 2025
Dr. Shailesh Dewasthaly



• Introduction & Regulatory status update
• Pediatric studies update
• Post Marketing studies 

Agenda

CONFIDENTIAL 



Program Vaccine Design Pre-Clinical Phase 1 Phase 2 Phase 3 Commercial

Commercial 
Products

IXIARO® 

DUKORAL® 

IXCHIQ® 

Clinical 
Programs

VLA15:
Lyme disease

VLA1553: 
Chikungunya

S4V: 
Shigellosis

VLA1601:
Zika

Key Pre-
Clinical 
Activities

VLA2112:
EBV

Various 
Enteric 

diseases

Valneva’s Augmented Commercial and R&D Portfolio
Further extending a unique, differentiated portfolio

Only U.S./ EU approved vaccine against Japanese encephalitis 

Most clinically advanced Lyme vaccine program worldwide

Potential for first/best-in-class 

Established Cholera (ETEC1) vaccine approved in >30 countries

World‘s first approved chikungunya vaccine (U.S., Europe, Canada, UK); Reviews ongoing in Brazil

Phase 3 adolescent study (Brazil) and Phase 2 pediatric study support potential label expansion

1 ETEC indication in some markets only; 2 Controlled human infection model

Phase 2 CHIM2

150



IXCHIQ License Status

Country Date of Approval  (18 & 
above indication)

Variations / Supplement (12 & above indication)

USA 9-Nov-2023 Under review
Canada 20-Jun-2024 Under review

European 
Union 

28-Jun-2024 Received positive CHMP opinion

UK 04-Feb-2025 To be submitted

Brazil Under review To be submitted



Regulatory Status - Brazil
Live-attenuated, single-dose chikungunya virus vaccine

 

Vaccine full 
manufactured  

by Valneva

Vaccine 
form&fill at 
Butantan

Done Planned/Expected

Submission: 
December/2023

First LOQ: February/2024

*Approval: ?

Second LOQ: December/2024

*CONITEC: 
Sept - Dec/2025 

Submission (CMC): December/2024
*MA Approval: May/2025

*CMED Price: 
Jun-Aug/2025

*CMED Price: 
Apr-Jun/2025

• Assuming MA Approval in May/2025 
• CMED and CONITEC starts after MA approval

Regulatory Status - Brazil



VLA1553-221
A Randomized, Observer-blinded, Dose Response Phase 2 Study To Assess The 
Safety And Immunogenicity Of Two Different Dose Levels Of A Live-attenuated 
Chikungunya Virus Vaccine (VLA1553) In Healthy Children Aged 1 To 11 Years.



VLA1553-221 Trial Design
A Randomized, Observer-blinded, Dose Response Phase 2 Study To Assess The Safety And 
Immunogenicity Of Two Different Dose Levels Of A Live-attenuated Chikungunya Virus Vaccine 
(VLA1553) In Healthy Children Aged 1 To 11 Years.

CONFIDENTIAL 

Study Design
• At least 300 healthy children, randomized 2:2:1 to

VLA1553 or Control 
• Health CHIKV naive and pre-exposed children aged

1-11 years; 
• Dominican Republic, Honduras (endemic countries)

Administration 
• Intramuscular vaccination (on Day 1)
• Full dose or Half Dose
• Control: Nimenrix (meningococcal tetravalent vaccine)

Duration: 12 months post-vaccination

Within each treatment arm 
participants were stratified into 
three age strata:

Stratum A: 7 to 11 years
Stratum B: 3 to 6 years
Stratum C: 1 to 2 years



• Safety and tolerability (reactogenicity) profile was highly similar for both dose levels (Full and Half Dose) of 
VLA1553 when administered as a single dose to children aged 1 to 11 years. 

• Robust immune response of the Full Dose (compared to Half Dose) in all age groups in children aged 1 to 11 years, 
supports to move forward with this dose to pediatric Phase 3.

• The comparability of the VLA1553 Full and Half Dose in post-vaccination safety and tolerability, along with the more 
pronounced immune response of the Full Dose observed for all age groups tested in children, confirm the suitability 
of the Full Dose for this population and led to the selection of the Full Dose to proceed to pivotal Phase 3 evaluation 
in participants aged 1 to 11 years.

VLA1553-221 – Day 29 Part A Analysis
Results for Dose Selection: 

CONFIDENTIAL 



 Trial VLA1553-221 met its primary endpoint demonstrating that VLA1553 was well tolerated across all age groups in children aged 1-11 years 
regardless of the dose (Half Dose vs Full Dose), or previous CHIKV infection and to a similar extent as Nimenrix (active control). 

 Overall, the safety profile is consistent with the profile observed in Valneva’s pivotal phase 3 trials in adults and adolescents. [1][2][3] [4]

 An independent DSMB rigorously monitored safety data throughout the trial and confirmed the absence of any safety concerns.

 Valneva’s vaccine VLA1553 in children aged 1-11 years was highly immunogenic in both dose groups (Full and Half Dose). 

 A Full Dose (licensed IXCHIQ® formulation and presentation) of VLA1553 (compared to Half Dose) exhibited a more robust immune response 
in children aged 1-11 years by providing protective antibody titers already at Day 15 and Day 29 post-vaccination, confirming the excellent 
immunogenicity previously observed in adults and adolescents. [1][2][3][5][6]

 The comparability of the VLA1553 Full and Half Dose in post-vaccination safety and tolerability, along with the more pronounced immune 
response of the Full Dose observed for all age groups tested in children, confirm the suitability of the Full Dose for this population and led to 
the selection of the Full Dose to proceed to pivotal Phase 3 evaluation in participants aged 1 to 11 years.

[1] Valneva Press release: Valneva Announces Positive Phase 3  Pivotal Results for its Single-Shot Chikungunya Vaccine Candidate
[2] Valneva Press release: Valneva Successfully Completes Pivotal Phase 3 Trial of Single-Shot Chikungunya Vaccine Candidate
[3] Lancet Paper: https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(23)00641-4/fulltext
[4] Valneva Press release: Valneva Reports Positive Initial Phase 3 Safety Data in Adolescents for its Single-Shot Chikungunya Vaccine Candidate
[5] Valneva Press release:  Valneva Reports Positive Pivotal Phase 3  Immunogenicity Data in Adolescents for its Single-Shot Chikungunya Vaccine Candidate
[6] Lancet Paper: https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(24)00458-4/abstract

VLA1553-221 – Day 29 Part A Analysis
Overall Conclusions : 

https://valneva.com/press-release/valneva-successfully-completes-pivotal-phase-3-trial-of-single-shot-chikungunya-vaccine-candidate
https://valneva.com/press-release/valneva-successfully-completes-pivotal-phase-3-trial-of-single-shot-chikungunya-vaccine-candidate
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(23)00641-4/fulltext
https://valneva.com/press-release/valneva-reports-positive-initial-phase-3-safety-data-in-adolescents-for-its-single-shot-chikungunya-vaccine-candidate/
https://valneva.com/press-release/valneva-successfully-completes-pivotal-phase-3-trial-of-single-shot-chikungunya-vaccine-candidate


VLA1553-321  
Part C  Analysis 
SAFETY and IMMUNOGENICITY



VLA1553-321
A multicenter, randomized, controlled, double-blinded pivotal study to evaluate safety and immunogenicity of a 
live-attenuated chikungunya virus vaccine candidate (VLA1553) in adolescents aged 12 years to <18 years

    Confidential 158

The presented Part C Analysis provides the full set of safety and immunogenicity data of VLA1553-321 up to study end.

It is important to note that only the immunogenicity subset (comprising 384 participants) was followed up to Month 12 for 
immunogenicity, SAEs and AESI.

Update since Month 6 data presentation:
• Complete trial analyses (SAEs, AESI and Immunogenicity data up to Month 12), 
• Comparison of age groups  •  final Chikungunya cases ascertainment
• Comparison of serostatus strata  •   Analysis of CHIK-Like-Adverse-Reactions according to FDA/EMA 
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[1] Valneva Press release: Valneva Announces Positive Phase 3  Pivotal Results for its Single-Shot Chikungunya Vaccine Candidate

[2] Valneva Press release: Valneva Successfully Completes Pivotal Phase 3 Trial of Single-Shot Chikungunya Vaccine Candidate

[3] Lancet Paper: https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(23)00641-4/fulltext

[4] Valneva Press release: Valneva Reports Positive Initial Phase 3 Safety Data in Adolescents for its Single-Shot Chikungunya Vaccine Candidate

[5] Valneva Press release: Valneva Reports Positive Pivotal Phase 3 Immunogenicity Data in Adolescents for its Single-Shot Chikungunya Vaccine Candidate

 Trial VLA1553-321 met its primary endpoint, with 98.8% (248/251) of participants developing protective levels of antibodies 28 days after a 
single vaccination with VLA1553.
 Seroresponse, defined as µPRNT50 antibody titer ≥150 agreed with the FDA as surrogate of protection to support accelerated approval, was reached 

in 98.8% (95% CI: 96.5, 99.8; 248 of 251 baseline seronegative participants from the per-protocol population)
 Seroresponse rate significantly exceeded FDA‘s requirement for licensure of >70%

 The immunogenicity results observed up to one year after vaccination with VLA1553 indicate sustained high seroresponse rates with 99.2% 
(239 of 241 participants) on Day 85, 98.8% (242 of 254 participants) on Day 180 and notable 98.3% (232 of 236 participants) on Day 365, in 
adolescents seronegative at baseline.

 Geometric mean antibody titers (GMTs) in baseline seronegative participants consistently surpassed the seroresponse threshold (µPRNT50 
antibody titer ≥150 agreed with FDA as surrogate of protection) and remained stable from Month 6 up to Month 12.

 A single-dose vaccination with VLA1553 induced a robust immune response in adolescents aged 12 to <18 years up to Month 12, affirming 
the outstanding immunogenicity previously observed in adults. [1][2][3]

 Month 12 data confirm that VLA1553 administered as a single-dose was generally safe and well tolerated in adolescents aged 12 to <18 
years, irrespective of previous CHIKV infections. [4][5]

 An independent DSMB continuously evaluated safety data during the trial and had not identified any safety concerns.

    Confidential

Overall Summary and Conclusions 
VLA1553-321 Part C Analysis 



Ixchiq – post-marketing 
commitments & requirements



Post-authorization Studies (1/2)
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VLA1553-401
Post-authorization 

safety study (PASS)

VLA1553-402
Post-authorization 

effectiveness study (PAES)

VLA1553-403
  Observational study

VLA1553-404
Pragmatic, interventional trial

Effectiveness ✓ ✓

Safety ✓ ✓ ✓

Estimated start Q2 2025
Q4 2025

After Brazilian licensure
During/ After Pilot Vaccination Program

Q4 2025
After Brazilian licensure

During Pilot Vaccination Program
Q4 2025

Location US Brazil Brazil Endemic countries

Details

• Design: prospective, observational, 
descriptive cohort study

• ~5,000 adults aged 18 years and 
above planning to travel to endemic 
areas

• Primary objective: estimate the 
incidence of medically-attended 
AESIs, including Chikungunya-like 
adverse reactions including vaccine-
associated arthralgia, and cardiac 
events, leukopenia (especially 
neutropenia), after a single 
vaccination with IXCHIQ®/VLA1553 
vaccine candidate – including 
infection with CHIKV

• Design: test negative, case-control, 
observational study

• ~1,200 cases in (adolescents and) 
adults in endemic areas

• Primary objective: estimate the VE 
of VLA1553 in the prevention of 
symptomatic laboratory-confirmed 
CHIKV cases after a single 
vaccination with IXCHIQ®

• Prerequisite: Pilot Vaccination 
Program in selected Brazilian 
municipalities

• Separate Serosurvey Protocol 
(VLA1553-407): study to be done 
before pilot vaccination program; 
includes vaccinees and non-
vaccinees; supports estimation of VE

• Design: prospective active 
surveillance study

• Primary objective: assess the 
incidence of pregnancy and infant 
outcomes in women of childbearing 
potential vaccinated with IXCHIQ® 
up to 30 days before their last 
menstrual period or at any point 
during pregnancy

• Follow-up until end of pregnancy 
and, if applicable, 12 weeks after 
delivery

• Target to include ~90 pregnant 
women

• The study protocol includes a 
comparator group of routinely 
vaccinated pregnant women not 
exposed to VLA1553. 

• Design: pragmatic randomized 
(1:1), blinded, controlled trial in 
~20,000 adults and adolescents

• Primary objective: assess the 
effectiveness of VLA1553 in 
preventing acute symptomatic 
virologically-confirmed CHIKV 
infection with onset ≥14 days after 
vaccination

• Secondary safety objectives:  
evaluate the effectiveness of 
VLA1553 in preventing chronic 
chikungunya symptoms at 12 weeks 
after an acute symptomatic 
virologically positive CHIKV infection 
with onset ≥14 days after 
vaccination; evaluate the safety of 
VLA1553

AESI = adverse event of special interest; CHIKV = chikungunya virus; SAE = serious adverse event.
Valneva – Ixchiq postmarketing committments & requirements (excl ped trials)                                      CONFIDENTIAL



Post-authorization Studies (2/2)
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VLA1553-405
US pregnancy registry

VLA1553-406
Prospective Safety Cohort Study

Effectiveness

Safety ✓ ✓

Estimated start Q1 2025
Q4 2025

After Brazilian licensure
During Pilot Vaccination Program

Location US Brazil

Details

• Design: Non-interventional, web-based pregnancy registry in women in 
the US who receive IXCHIQ from 30 days before their last menstrual 
period (LMP) up to 12-weeks post expected delivery date. 

• Primary objective: to monitor and evaluate the outcomes of pregnancy 
and infant health up to 12 weeks among women in the United States 
who received IXCHIQ® while pregnant, utilizing a web-based pregnancy 
registry.

• Design: prospective safety cohort study
• ~5,000 (adolescents and) adults participating in the pilot vaccination 

program
• Primary objective: estimate the incidence rates of a predefined set of 

adverse events (AEs) which constitute safety concerns according to the 
VLA1553 Risk Management Plan (RMP) following the administration of 
the live-attenuated VLA1553 vaccine in individuals that are targeted in 
the pilot vaccination program, within a defined risk window following 
vaccination

• Participants will be followed for 6 months post-vaccination

AESI = adverse event of special interest; CHIKV = chikungunya virus; SAE = serious adverse event.

Valneva – Ixchiq postmarketing committments & requirements (excl ped trials)                                      CONFIDENTIAL



Thank you 



CEPI/ANVISA, Sao Paulo, Brazil 19-20 March 2025

Ben Simone, MD FFPH, Global Medical Affairs Director, Travel Vaccines, Bavarian Nordic

Update on vaccine development
Bavarian Nordic
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Bavarian Nordic at a glance

USA
Clinical 
Development,
Regulatory and 
commercial 
functions

Switzerland
Manufacturing, 
global 
marketing and 
sales functions

Germany
Research and 
development, 
sales and 
commercial 
functions

Denmark
Headquarters 
Manufacturing

© Australian Bureau of Statistics, GeoNames, Microsoft, Navinfo, Open Places, OpenStreetMap, Overture Maps Fundation, TomTom, Zenrin
Powered by Bing

Other countries
Commercial and 
administrative functions: 
Belgium, Canada, France, 
Italy, Portugal, Spain, 
Sweden and United 
Kingdom

Our markets

Our offices

Since 2020, we have successfully transformed Bavarian 
Nordic into one of the largest pure-play vaccine companies 
with global presence and more than 1,600 employees.

A preferred partner to governments on 
vaccines for public preparedness

Leading commercialized portfolio of 
travel vaccines



Products and pipeline
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Mpox Smallpox

Rabies

Tick-borne encephalitis (TBE)

Cholera

Typhoid

Public preparedness
Developed and commercialized our proprietary MVA platform:

Travel Health
Created a leading travel health business via acquisitions and in-
licensing:

Pipeline

Phase 2 Phase 3

MVA-BN WEV
Equine encephalitis

Phase 1

Commercial products

Epstein-Barr virus

Lyme disease 2026

2026

2025

Chikungunya



VIMKUNYA®

Chikungunya vaccine (recombinant, absorbed) 

• Virus-like particle (VLP) technology

• Pre-filled syringe

• 3-year shelf life

• Indication: prevention of disease caused by 
chikungunya virus in individuals 12 years of age and 
older

• Contraindications: hypersensitivity to the vaccine 
components
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28 February
EC Approval, 

European Union

19 February
MHRA submission, 
United Kingdom

14 February
FDA Approval, 
United States

FDA: U.S. Food and Drug Administration; EC: European Commission: MAA: Marketing Authorisation Application
VIMKUNYA, US Prescribing Information. Available at: Link. Accessed March 2025

• PRIME Designation (2019), Fast Track (2018) 
and Breakthrough Therapy Designation 
(2020) granted 

• Rolling BLA submission and EU MAA 
submission (June 2024); both reviewed 
under accelerated pathways 

https://ec.europa.eu/commission/presscorner/detail/en/mex_25_646
https://www.bavarian-nordic.com/media/media/news.aspx?news=7074
https://www.fda.gov/vaccines-blood-biologics/vimkunya
https://www.fda.gov/media/185477/download?attachment


Rapid induction of robust seroresponse

168

Mostly mild/moderate Adverse Events

• Incidence of Adverse Events of Special Interest (AESI) and 
Medically-Attended Adverse Events (MAAEs) did not differ between 
the vaccine group and the placebo group

• No treatment-related Serious Adverse Events, including medically-
attended arthralgia

1. Richardson et al. doi: https://doi.org/10.1101/2024.10.11.24315179. 2. Tindale et al. 
doi: https://doi.org/10.1101/2024.10.10.24315205  

AESI = adverse event of special interest: defined as new onset or worsening arthralgia that was 
medically attended; AE = adverse event; MAAE = medically attended adverse event; SAE = 
serious adverse event

Anti-CHIKV SNA seroresponse rate, individuals 12-64 years of age1

Anti-CHIKV SNA seroresponse rate, individuals ≥65 years of age2

https://doi.org/10.1101/2024.10.11.24315179.%202


How did we get here?

Nov 2019  VRBPAC meeting on CHIKV:

• CHIKV recognised as a global threat

• Epidemiology of CHIKV acknowledged as 
unpredictable and sporadic

• Due to challenge of conducting efficacy study, 
agreement to surrogate marker of protection for 
initial licensure

• Passive transfer study in non-human primates to 
establish threshold based on protection against 
infection (not disease)
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Key considerations

The most complex items to discuss were:

- Definition of anti-CHIKV serum neutralising 
antibodies threshold 

- Post-authorisation commitments

Advisory Commission on Childhood Vaccines (ACCV) - Food and Drug Administration 
Update December 5, 2019. Available at: Link. Accessed March 2025.

https://www.hrsa.gov/sites/default/files/hrsa/advisory-committees/vaccines/12052019-fda-update.pdf


Serum Neutralising Antibody threshold for Phase 3 endpoints

Serum passive transfer and challenge study in NHP

• NHPs received pooled sera from human participants 
vaccinated with CHIKV VLP at various dilutions 
intravenously and were challenged with CHIKV 24 
hours later

• Logistic regression model: SNA titre of 50 results in 
99.97% [81-100] probability of protection against 
viremia

• FDA/EMA agreed on a more conservative SNA titre 
threshold of 100 to be an acceptable surrogate 
endpoint
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NHPs, nonhuman primate; SNA, serum neutralizing antibodies; CI, confidence interval
Data presented at ESCMID Global 2024 (publication in development)

Predicted

Observed

95%-Confidence Interval

Pre-challenge SNA Titer (Day 0)
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Post-authorisation activities Pregnancy Registry

Efficacy Study

Paediatric trials

Long-term Follow Up
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Pregnancy Registry

An Observational Prospective Study of the Safety 
of VIMKUNYA Vaccine Exposure in Pregnant 
Women and their Offspring

172

- Exposure to VIMKUNYA (received in a 
healthcare setting) up to 28 days before 
conception or during pregnancy

- Enrolment will be determined by passive 
reporting of pregnancy exposures to VIMKUNYA 
and consent to the collection of follow-up data

- No limit to participation during the 3-year 
enrolment period

- European Union and United States



Efficacy Study

A Phase 3b Randomised, Double-blind, Placebo-
controlled Study to Evaluate the Efficacy, 
Safety, and Immunogenicity of an Adjuvanted 
Chikungunya Virus Virus-like Particle (CHIKV 
VLP) Vaccine for the Prevention of Chikungunya 
Disease in Adolescents (12 to <18 Years) and 
Adults (≥18 Years)

173

Efficacy: To evaluate the vaccine efficacy of 
VIMKUNYA compared to placebo in the prevention 
of laboratory confirmed acute CHIKV disease in 
adolescents and adults (12 years of age and older)

Safety: To evaluate the safety of VIMKUNYA in 
adolescents and adults (12 years of age and older)

Objectives



Efficacy Study

Up to 6,144 participants, randomised 1:1 to 
VIMKUNYA or placebo 

6-month to 3-year follow up

Event-driven study enrolment, with a target of 64 
acute CHIKV cases 

Initiation planned from Q3 2025 dependent on the 
declaration of a CHIKV outbreak

Final study report tentatively planned for 
submission by August 2030

174



Efficacy Study

Up to 6,144 participants, randomised 1:1 to 
VIMKUNYA or placebo 

6-month to 3-year follow up

Event-driven study enrolment, with a target of 64 
acute CHIKV cases 

Initiation planned from Q3 2025 dependent on the 
declaration of a CHIKV outbreak

Final study report tentatively planned fur 
submission by August 2030
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Select site 
candidates Trial

Develop 
simulator

Select trial 
design Develop trial protocol

Screen sites 
and calculate 
sample sizes

Elucidate epidemiology
• Transmission criteria:

• Identify ideal/likely scenarios
• Assess historical data
• Develop simulation model

Assess feasibility
• Feasibility criteria

• Identify constraints
• Profile eligible sites
• Rank sites

Seroepidemiology

Prospective 
surveillance

Evaluate trial 
scenarios

Evaluate site 
conditions

SerosurveysDevelop study 
design

Multiple sites engagement across several countries

Sero-epidemiological studies, sites assessment and simulation modelling 

Adoption of a design responsive to CHIKV surveillance and focus on 
communities with the highest transmission potential



Efficacy study: Simulation Modelling

• Challenges in comparing outbreak severity

• Bayesian inference method to enable direct 
comparison of outbreaks based on 
epidemiological parameters

• Application to CHIKV outbreaks in different 
countries, considering differences like pre-
existing immunity and mosquito activity

• Model showed utility to understand outbreak 
dynamics
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Meyer AD, et al. Epidemics. 2023 Dec;45:100721. doi: 10.1016/j.epidem.2023.100721. Epub 
2023 Oct 18. PMID: 37890441.



Paediatric studies
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Long-term Follow Up

Study Design

Phase 4 safety and immunogenicity 
Paediatric Study: 2 to less than 12 years 
of age 
Due to start 2025

Randomised, 
controlled, double-
blind

Phase 4 safety and immunogenicity 
Paediatric Study: 0 to less than 2 years of 
age
Due to start 2029

Randomised, 
controlled, double-
blind

Study Design

Phase 3 long-term follow up to evaluate 
immunogenicity through 5 years, with 
and without a booster dose 3 to 5 years 
postvaccination
Started 2023

Rollover from BN’s 
phase 3 studies, 
randomised, 
double-blind 



Additional developments…

• Agreement with Biological E. Limited (BE), India, to 
expand access to BN’s CHIKV vaccine in LMICs 

• Contract manufacturing agreement to enable future 
supply to endemic LMICs

• Technology transfer of the manufacturing process. 
Option to transfer the drug substance process at a 
later stage.

• BN continues to explore opportunities to provide 
global access to its CHIKV vaccine through license- 
and distribution partners
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LMICs: Low- and Middle-Income Countries
Bavarian Nordic Press Release, 25 February 2025. Available at: Link. Accessed March 2025

… and strategic partnerships

• Co-administration studies under evaluation

https://www.bavarian-nordic.com/media/media/news.aspx?news=7055


Lessons learned

• Preparation and submission of a global dossier and 
adequate planning for overlapping review period 
allowed to achieve parallel accelerated approval 
in major regions (US and EU)

• Engagement and dialogue with regulatory 
authorities was key from the early stages to 
define and roll out our clinical plan

• It is critical, especially for a small company, to 
rely on a harmonised approach to licensure and 
post-marketing requirements
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Manufacturing: Thörishaus, Switzerland

R&D: Martinsried, Germany

Thank you!

FDA: U.S. Food and Drug Administration; EMA: European Medicines Agency



Immune correlates/surrogates and 
update on regulatory status of 

chikungunya vaccines
Purpose: Conducting Phase 3 randomized clinical trials with disease 
outcomes is challenging with some vaccines, either because trials 
require very large sample sizes, or because of the unpredictability of 
outbreaks. This session will discuss generalities of the use of 
correlates of protection in the assessment of vaccine efficacy, and 
NRAs where vaccine has been licensed will present a brief description 
of the use of correlates and other criteria and regulatory elements 
used for the licensing of the CHIKV vaccine.
Two panels will follow, one panel of NRAs will discuss if correlates of 
protection can be or are considered in their current regulations, and a 
second panel will discuss feasibility of licensing vaccine with current 
data.
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Use of Correlate/Surrogate of Protection to 
Assess Vaccines 

Dr Debbie Ferguson
19th March 2025
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MHRA Science Campus

We are the Medicines and Healthcare products Regulatory Agency (MHRA). We are the regulator of medicines, medical devices 
and blood components for transfusion in the UK. We are responsible for making sure these products meet set standards for 
safety, quality and efficacy (effectiveness).

• Independent batch release of biological medicines 
(eg vaccines, blood products) 

We are the UK’s Official 
Medicines Control 

Laboratory

• Prepare, Curate and Distribute >90% of WHO 
International Standards (1° Calibrants; Int’l Unit)

• Supply secondary standards and run controls
• Research reagent repository

We are a World Health 
Organization international 
laboratory for biological 

standardisation

• Quality = Both Potency and Safety
We perform applied 

research that assures the 
quality of biological 

medicines

The MHRA science campus. Home of our 
NIBSC standards which are available globally 
to set the quality of biological medicines. We 
develop and produce over 90% of the WHO 
International Standards in use around the 
world. We also offer NIBSC contract and 
control testing services. nibsc.org

https://nibsc.org/
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Established programme working with WHO to develop International Reference Materials for 
Escalating Diseases
• Serological reference materials  prepared from pooled convalescent serum
• CEPI support facilitates programme that underpins vaccine evaluation esp multi-centre trials
• Molecular diagnostic reference materials harmonises measurement of innovative diagnostics
• Programme focus mirrored WHO Blueprint for Emerging Diseases including Disease(s) X

Parallel Programme to establish Correlates of Protection (funded by Innovate UK and CEPI)
• Using high containment facilities at Science Campus 
• Collaborating with UK Health Security Agency and UK Defence Science and Technology 

Laboratories to access specialist facilities
• Focus on serological correlates in relationship with WHO International Standards
• Designed to inform and accelerate vaccine development and licensing

OFFICIAL-SENSITIVE
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Why are these of value:

 Human challenge trials not possible where pathogens are lethal

 Human field trials not possible where outbreaks are infrequent and/or unpredictable

 Potential to provide a scientific framework for vaccine development, regulatory approval and 
ongoing post market assessments

The Role of Correlates of Protection in Assessment of Vaccines
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Correlates of Protection

• Broadly defined as an immunological marker that can be predictive of protection against a 
defined disease endpoint

• What that endpoint is can vary depending upon disease and the level of ‘protection’ required

• sterilising immunity with no pathogen infection or replication

• infection with limited replication and prevention / reduction of associated detrimental 
pathology

• The correlate and endpoint can vary depending upon pathogen

• knowledge of disease pathology and associated host immune responses or tissue 
specific damage
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• Confidence in a correlate is based on a depth of knowledge gained from studies including 
those looking at responses to natural infections, clinical trials, animal model passive transfer 
studies 

• Animal model used must be able to assess the required clinical endpoint 

• In vitro assays must be well calibrated and comparable 

• international standards included in assays and levels reported in international units/ml 
harmonise results and enable direct comparison

  

 

 

Correlates of Protection
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• A suitable animal model replicates relevant human immune responses and disease pathology

• A suitable animal model allows the use of the same vaccine strategy and challenge virus

• The model enables identification of a correlate predictive of the desired clinical study end point

• A correlate should be usable across models/species including humans

• correlate may differ between natural infection and vaccine induced responses 

• correlates do not need to identify or be related to the mechanism of protection

• Suitability of correlate must be traceable back to the desired end point

Correlates and Animal Models



189OFFICIAL-SENSITIVE

Comparing in vitro Assays

• In vitro assays must be well calibrated and comparable 

• Results are generated from a range of different sources (groups, experiments, assay 
types/platforms, cell types, time frames………..) and reported in absolute values/titres 

• International Standard Reference Reagents included in assays and levels reported in international 
units/ml enable direct comparison of results

• The International Standard Reference Reagent used must be appropriate for the assay – 
serological or nucleic acid based testing

• A standard reagent rather than a standard protocol 
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Selection of an Animal Model 

• Suitable animal model that replicates relevant human immune responses and disease pathology

• Used to assess level of ‘protection’ required: Infected or not infected

Non-human Primates: Macaque model of Chikungunya
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Detection of Chikungunya virus RNA by RT-qPCR in plasma or selected tissues of macaques that had been administered pooled serum A, pooled serum B or control (anti-Chikungunya virus 
negative) human serum 1 day prior to challenge with virus intra-dermally on day 0 (assay LOD has been established to be 50 IU/mL).
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a b c
Representative images (13-15dpc) of synovium (panel a) and periosteum (panel b and c) of 
macaques that had received control sera prior to challenge with CHIKV.  Arrow indicates 
additional presence of neutrophils within the periosteum.

a b

c d
Representative images (13-15dpc) of synovium lymphocytic infiltrates in 
macaques that received sera pool A (panels a and b) or sera pool B (panel 
c normal synovium and panel d normal periosteum) prior to challenge with 
CHIKV

Selection of an Animal Model 
Non-human Primates: Macaque model of Chikungunya

• Suitable animal model that replicates relevant human immune responses and disease pathology

• Used to assess level of ‘protection’ required: protection against disease pathology - polyarthralgia

Control 20ug Pool 40ug PoolPool A Pool B
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Mouse Models: Comparison of Immunodeficient and Wild Type Mouse Strain Models of 
Chikungunya

• Type-I Interferon Receptor deficient strain A129

• Wild type 129Sv/Ev and C57BL/6

 

• The A129 mouse model, for which CHIKV produces a uniformly lethal disease, allows survival readouts as a relevant 
endpoint for a success criteria of infected or not infected.

Selection of an Animal Model 

Clinical outcomes of mice challenged with CHIKV.  Kaplan–Meier survival plots,
Viral RNA levels in blood and tissues from 

CHIKV-challenged mice measured by RT-PCR

Viruses 2024, 16, 1534. https://doi.org/10.3390/v16101534
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Heatmap illustrating the severity of microscopic changes in muscle 
and subcutaneous tissue of hindlimbs in individual animals.

Viral RNA levels in blood and tissues 
from CHIKV-challenged mice 
measured by RT-PCR

Representative images illustrating the type and severity of microscopic changes, and the presence of viral 
RNA staining, in the skeletal muscle and subcutis of the hindlimb from A129, C57BL/6 and 129Sv/Ev mouse

Of the wild-type mice strains tested, in the absence of clinical disease, viral loads and histological changes could be appropriate 
readouts for changes to disease pathology where the pathology observed in the mouse model has been bridged back to 
polyarthralgia observed in the macaque model 

Mouse Models: Comparison of Immunodeficient and Wild Type Mouse Strain Models of 
Chikungunya
• Type-I Interferon Receptor deficient strain A129

• Wild type 129Sv/Ev and C57BL/6

 

Selection of an Animal Model 

Viruses 2024, 16, 1534. https://doi.org/10.3390/v16101534
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Harmonising in vitro serological assays reported using different assays and to different criteria.
• Including international reference standards in the assays and reporting in International Units enables direct 

comparison across data 

ELISA Antibody Binding Assay: colourmetric

Micro Virus Neutralisation Assay:

• 80% virus neutralisation via luciferase fluorescence 
• BioDrugs (2024) 38:727–742https://doi.org/10.1007/s40259-024-00677-y

• 50% virus neutralisation via plaque reduction counting 
• JCI Insight. 2022;7(14):e160173. https://doi.org/10.1172/jci.insight.160173.

Comparing in vitro Assays
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• Correlates of protection can be a useful tool to support the development and licencing of vaccines.

• development decisions – prioritising candidates

• licensing where classic trials pathway is not possible

• Defining the clinical endpoint is essential to enable correct choice of model system

• absolute immunity or disease pathology prevention/reduction 

• An understanding of the disease pathology and host immune responses enables these choices to 
be made 

• basic research into natural infection and pathology

• Standardisation through the use of standard reference reagents will enable cross comparisons of 
vaccine technologies and immune responses

• standard reference reagent not standard protocols

• Correlates must always be traceable back to the desired clinical output

• bridging studies back through model species / in vitro assays

Conclusions
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DISCLAIMER

The views and opinions expressed 
in this presentation are those of the 
presenter and do not necessarily 
reflect the official position of Health 
Canada.
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DISCUSSION TOPICS
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Unique considerations for Chikungunya vaccine licensure

Regulatory Pathways

Animal models, surrogates/correlates, and clinical assays

Foreign agencies

Regulatory modernization

Regulatory Elements for Chikungunya Vaccine Licensure
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CHIKUNGUNYA VACCINE – Unique Considerations
No clinical efficacy study

Establishment of a clinically meaningful surrogate marker threshold

Safety considerations for live attenuated (replication-competent) vaccines

Clinical assays for immunogenicity – sero-response rates, neutralizing 
antibodies

• PRNT80 (Phase 1; Yoon et al., 2015)  and μPRNT50 (Phase 3; Roques et al., 2022)

Passive transfer non-clinical model – NHP challenge after receiving human sera

Target population – traveller's vaccine in Canada
• Risk/benefit assessment considers epidemiology 
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REGULATORY PATHWAYS

New Drug Submission (NDS) Pathways

Standard Extraordinary 
Use

Public Health 
Emergency

202
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STANDARD – NEW DRUG SUBMISSION (NDS)

FDR C.08.002 

(2) A new drug submission shall contain sufficient information and material to enable the Minister to assess the safety 
and effectiveness of the new drug, including the following:

(a) a description of the new drug.. (b) (c) (d) (e) (f)…

(g) detailed reports of the tests made to establish the safety of the new drug for the purpose and under the conditions of 
use recommended;

(h) substantial evidence of the clinical effectiveness of the new drug for the purpose and under the conditions of use 
recommended;

Clinical effectiveness may be demonstrated by clinical efficacy trials, challenge studies, immunogenicity, animal models 
etc. 
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EXTRAORDINIARY USE (EUNDS)

FDR C.08.002.01
(1) A manufacturer of a new drug may file an extraordinary use new drug submission for the new drug if
 (a) the new drug is intended for
  (i) emergency use in situations where persons have been exposed to a chemical, biological, 
  radiological or nuclear substance and action is required to treat, mitigate or prevent a life-threatening or 

 other serious disease, disorder or abnormal physical state, or its symptoms, that results, or is likely to 
 result, from that exposure, or

  (ii) preventative use in persons who are at risk of exposure to a chemical, biological, radiological or 
 nuclear substance that is potentially lethal or permanently disabling; and

 (b) the requirements set out in paragraphs C.08.002(2)(g) and (h) cannot be met because
  (i) exposing human volunteers to the substance referred to in paragraph (a) would be potentially lethal or 

 permanently disabling, and

  (ii) the circumstances in which exposure to the substance occurs are sporadic and infrequent.
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VACCINE LICENSURE WITHOUT CLINICAL EFFICACY 

STANDARD PATHWAY (NDS)

Pneumococcal

Meningococcal

Yellow fever

Japanese encephalitis

Chikungunya

EXTRAORDINARY USE (EUNDS)

Anthrax

Smallpox / M-pox
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ANIMAL MODELS AND CLINICAL ASSAYS

Relevance (closeness) of model to 
humans 

• Comparison of immunological response
• Disease progress and symptoms in 

model  similarity to humans
• Comparison of clinical endpoints

Experimental design 
• representative of clinical program

Relevance of analytical assay
• Immunological endpoints scientifically 

justified
• Quality of clinical assay

206

Animals are not humans – caution must be exercised when interpreting data.
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SUMMARY BASIS OF DECISION (SBD)
Safety, Effectiveness, Quality considerations

https://www.canada.ca/en/health-
canada/services/drugs-health-products/drug-
products/summary-basis-decision.html
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https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/summary-basis-decision.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/summary-basis-decision.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/summary-basis-decision.html
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FOREIGN AGENCIES

The review of the quality and clinical components of 
the New Drug Submission (NDS) for Ixchiq was 
based on a critical assessment of the data package 
submitted to Health Canada. The reviews and 
correspondence completed by the United States 
Food and Drug Administration were used as added 
references, as per Method 3 described in the Draft 
Guidance Document: The Use of Foreign Reviews 
by Health Canada. The Canadian regulatory 
decision on the Ixchiq NDS was made 
independently based on the Canadian review.

https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-
submissions/guidance-documents/use-foreign-reviews/draft-use-foreign-reviews-health-canada-revisions-
use-foreign-reviews-pilot-project.html
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https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/use-foreign-reviews/draft-use-foreign-reviews-health-canada-revisions-use-foreign-reviews-pilot-project.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/use-foreign-reviews/draft-use-foreign-reviews-health-canada-revisions-use-foreign-reviews-pilot-project.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/use-foreign-reviews/draft-use-foreign-reviews-health-canada-revisions-use-foreign-reviews-pilot-project.html
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HEALTH CANADA REGULATORY MODERNIZATION

NEW Food and Drug 
Regulations

Flexible

Outcome-based

Science-informed
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HEALTH CANADA REGULATORY MODERNIZATION
“Outcome-based” sets out the “what” or the desired end goal, instead of the “how” to achieve 
that end goal. 

https://www.canada.ca/en/health-canada/programs/consultation-proposed-agile-regulations-guidance-licensing-drugs-medical-
devices/biologic-drugs-schedule-d-division-4-proposed-regulatory-amendments-notice.html
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https://www.canada.ca/en/health-canada/programs/consultation-proposed-agile-regulations-guidance-licensing-drugs-medical-devices/biologic-drugs-schedule-d-division-4-proposed-regulatory-amendments-notice.html
https://www.canada.ca/en/health-canada/programs/consultation-proposed-agile-regulations-guidance-licensing-drugs-medical-devices/biologic-drugs-schedule-d-division-4-proposed-regulatory-amendments-notice.html
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HEALTH CANADA REGULATORY MODERNIZATION
Old C.08.003.1
• C.08.003.1 In examining a new drug submission, an extraordinary use new drug submission, an abbreviated new drug submission, an 

abbreviated extraordinary use new drug submission or a supplement to any of those submissions, the Minister may examine any 
information or material filed with the Minister by any person pursuant to Division 5 or section C.08.002, C.08.002.01, C.08.002.1, 
C.08.003, C.08.005 or C.08.005.1 to establish the safety and effectiveness of the new drug for which the submission or supplement has 
been filed.

Revised C.08.003.1
•  In examining a new drug submission, an extraordinary use new drug submission, an abbreviated new drug submission, an abbreviated 

extraordinary use new drug submission or a supplement to any of those submissions, the Minister may, for the purpose of assessing the 
safety and effectiveness of the new drug for which the submission or supplement has been filed, examine

• (a) information or material provided by any person under the Act;

• (b) information or material obtained from sites at which the new drug or any active ingredient, as defined in subsection C.01A.001(1), of 
the new drug is or is proposed to be fabricated or packaged/labelled within the meaning of those terms in that subsection, or tested; and

• (c) information or material obtained, directly or indirectly, from a foreign regulatory authority, as defined in subsection C.10.001(1).
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Regulatory Elements for Chikungunya Vaccine Licensure
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Submission Milestone Date
Pre-submission meeting 2023-01-19

New Drug Submission filed 2023-05-29

Screening 

Screening Deficiency Notice issued 2023-07-06

Response to Screening Deficiency Notice filed 2023-08-02

Screening Acceptance Letter issued 2023-08-25

Review 

Quality evaluation completed 2024-06-17

Non-clinical evaluation completed 2024-06-18

Biostatistics evaluation completed 2024-06-18

Review of Risk Management Plan completed 2024-06-19

Labelling review completed 2024-06-19

Clinical/medical evaluation completed 2024-06-20

Notice of Compliance issued by Director General, Biologic and 
Radiopharmaceutical Drugs Directorate

2024-06-20

Review:  ̴  8 months

Pre-submission :  ̴ 4 months

Screening:  ̴ 1.5 months
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Post approval commitments (1/2)
• As part of the marketing authorization for Ixchiq, Health Canada requested, and the 

sponsor agreed to several commitments to be addressed post-market. In addition to 
requirements outlined in the Food and Drugs Act and Food and Drug Regulations, 
commitments include (but are not limited to):

• Presenting a separate section on the potential vertical transmission of the vaccine virus 
within the safety review of safety in pregnancy in the Periodic Safety Update Reports 
(PSURs). 

213

http://laws-lois.justice.gc.ca/eng/acts/F-27/
http://laws-lois.justice.gc.ca/eng/regulations/C.R.C.,_c._870/index.html
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Post approval commitments (2/2)
• Monitoring the risk of brand name confusion between Ixchiq and Ixiaro (Japanese 

encephalitis vaccine) given a heightened risk of confusion due to the many 
orthographic and phonetic similarities and overlapping product profile characteristics. 
The sponsor is requested to include a cumulative review of all cases suggestive of 
brand name confusion through ‘medication errors and other product use errors and 
issues’ involving Ixchiq in the PSURs. The review should also include cases without 
clinical consequences, such as complaints, reports of concern and near misses.

• Including relevant safety findings from the different studies identified as additional 
pharmacovigilance activities in the PSURs, once the studies are completed.
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SUMMARY 
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Chikungunya approved via Standard Pathway.

Scientific knowledge supports regulatory flexibility.

Regulatory framework modernization provides flexibility to allow for changing 
landscape in drug regulation.

Regulatory decisions remain sovereign, but supporting information may be broadly 
sourced.
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Licensing of  Chikungunya vaccine in Brazil – 
Anvisa's Assessment



Licensing of  CHIKV vaccine -  Anvisa

Evaluation of the IXCHIQ vaccine

Anvisa’s evaluation 

IXCHIQ  - Chikungunya vaccine (recombinant and attenuated)

Valneva/Butantan Institute



Licensing of  CHIKV vaccine -  Anvisa

Evaluation of the IXCHIQ vaccine

Marketing Authorization requested by the Butantan Institute

IXCHIQ vaccine had already been approved by the FDA



Licensing of  CHIKV vaccine -  Anvisa

Biologic Products Regulation – Anvisa
Marketing Authorization

RDC 55/2010
 Marketing Authorization RDC 412/2020

Stability

Law 6.360/1976
Decree 8.077/2013

Demonstration of quality, efficacy, and safety
Requirements aligned with ICH definitions

Harmonized requirements with various health authorities and WHO

RDC 948/2024
 sanitary regularization
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Priority Review

Resolution
RDC nº 204, 

December
2017

Defines criteria for prioritization of 
registration and post-registration 

analysis of medicines

Pediatric population; neglected diseases; Emerging or
reemerging diseases;  Public Health Emergencies; Serious
debilitating conditions; and Vaccines to be incorporated in the

National Immunization Programme (PNI)

Timeline

120 days for the
final decision

marketing 
authorization
submissions

Priority review was granted as it is a vaccine for an emerging disease
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Parallel Evaluation - EMA’s  OPEN Project

Opening procedures at EMA to non-EU authorities

Meetings and discussions with the EMA evaluation team

Contribution to Anvisa’s analyses and conclusions

Better understanding of the rationale for EMA approval and uncertainties

Limitations with the timeline
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Additional Evaluation -
Independent consulting technical group

CATEME Arboviruses Group
Scientific Advisory Committee

Evaluation of clinical development data
Report with conclusions on benefit-risk

Advice 
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Clinical development: efficacy and safety evaluation

Efficacy 
No evaluation of efficacy outcomes 

Use of surrogate proposed by the developer

Safety
Main data from the evaluation of a non-endemic population
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Uncertainties

Magnitude and duration of protection -  Surrogate to infer efficacy

Safety Profile in endemic population

Rare adverse reactions
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Totality of evidence
Evaluation and 

conclusions from 
CATEME

Commitment
agreement Benefit-risk evaluation

Anvisa’s
Conclusions 

Marketing 
Authorization
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Commitment Agreement
Post-approval studies

Effectiveness
Understanding the magnitude of protection offered by the vaccine

Safety
Robust data on safety in endemic population

Information on rare adverse reactions
Importance of active surveillance in monitoring adverse reactions
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Benefit-risk evaluation

Uncertainties and the impact of the disease in Brazil – 
morbidity and mortality
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Thank you!
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Dr. Rubina Bose
Deputy Drugs Controller (India)

Central Drugs Standard Control Organization 
www.cdsco.gov.in 

Chikungunya Vaccines Meeting, 19th - 20th March, 2025 Sao Paulo, Brazil

Update on regulatory status of Chikungunya vaccines
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 The regulatory system in India for the new drug/vaccine development {Rule 2(w)} and approval has evolved 
significantly in recent years.

 The change has been gradual but steady; Some of the key changes are; 
 Implementation of e-submission platforms 

 SUGAM online platform for; 
 Clinical Trial Application
 Marketing Authorization modules
 Post Approval Changes – Quality
 Post Approval Changes – Clinical Trial
 Registration and import of Drug Substance and Drug Product

 ONDLS online platform for submission and approval / endorsement of Mfg. license (Form-28D)
 NSWS online platform for Form CT-10 (test & analysis and/or CT) and Form CT-16 (import)

 Revision of Regulatory Guidance Documents for Industry i.e. NDCT Rules, 2019; PAC Guidance, GMP, PV, 
GDP guidelines…… 

SUGAM: System for Unmanned Gateways Approval for Manufacturers; ONDLS: On-line National Drug Licensing System; NSWS: National Single Window System 

Evolution of Indian Regulatory System
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Indian Rules & Regulation and Agencies involved in Human Vaccines Approval

Agencies Role
Central Drugs Standard 
Control Organisation 
(CDSCO) CLA 

State Licensing Authority 
(SLA)

• Permission to manufacture for examination, test and 
analysis and clinical trials, Grant of Form-29, New Drug 
permission to manufacture or import, Joint Inspection of 
manufacturing facilities, Grant or renewal of Form-28D

• Registration and Import License.
• PSUR, Pharmacovigilance monitoring (Post Market 

Surveillance).
Review Committee on 
Genetic Manipulation 
(RCGM)

• Research & Development and preclinical evaluation of 
recombinant vaccines 

Genetic Engineering 
Appraisal Committee (GEAC) 

• Release of genetically engineered (GE) organisms and 
products into the environment including experimental 
field trials 

Central Drugs Laboratory 
(CDL), Kasauli

• Quality Testing & Lot release of each batch along with 
review of Chemistry, Manufacturing and Control (CMC) 
data.

• Joint Inspection for grant or renewal of Form-28D
Advisory committee 
Subject Expert Committee 
(SEC) of vaccines

• To advise and give recommendation on the clinical trial 
protocol, report  and marketing authorisation

Drugs and Cosmetics 
Act,1940 and Rules there 

under.

New Drugs and Clinical Trial 
Rules, 2019. 

Draft Regulatory Guidelines 
For Development Of 

Vaccines With Special 
Consideration For Covid-19 

Vaccine

CDSCO guidance for 
Industry.

PAC in Biological Products: 
Quality Safety and Efficacy 

Documents

GMP specific regulation 
 Schedule M,(G.S.R. 922(E), 

28.12.2023)
GSR 1337 dated 27.10.2017 

Guidance for Industry on 
Pharmacovigilance 

requirements for  Biological 
Products

Guidelines on  Recall and 
Rapid Alert System for drugs 

(including  Biologics  & 
Vaccines)

Rules & Regulation 
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INDIA NRA (CDSCO HQ/DCG(I) Office) 

Pre-development Stage

Post IBSC Meeting:
• RCGM / GEAC* 
• CDSCO Form CT-10 (Examination 

test and analysis) 
• State FDA Form 30 (Examination test 

and analysis)

• RCGM* Non-Clinical 
Protocol Review & 
Approval 

Non Clinical Stage

• CDSCO Form CT-10 (Clinical Trial)
• State FDA Form 30 (Clinical Trial 

Purpose)
• CDSCO Form CT-04 (Clinical Study)

• CDSCO Form CT-21 (Manufacture Batches 
for Commercial Sale and Distribution/ 
Marketing Authorization in Form CT-23) 

• State FDA  Form 27D (to obtain 
Manufacturing License in Form 28D)

  

Phase 1 Phase 2 Phase 3 

Marketing Authorization

Regulatory Approval Pathway: India (for Vaccines)

* For Recombinant, Living Modified Organism (LMO), Genetically Modified Organism (LMO) Vaccine only 

Post Licensure 

• Post-Approval Changes (Variations)
• Periodic Safety Update Report (PSUR)
• Phase IV/PMS Clinical Study  
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Submission & Review Process of Application
 Applications for clinical trials, manufacturing, import, and marketing are submitted to CDSCO.
 Adequate data on quality, safety, immunogenicity and efficacy are to be generated  before approval of any 

vaccine to ensure the safety and effectiveness of the vaccine
 SEC (Subject Expert Committee) review the clinical trial protocol / data before approval.
 GMP compliance inspections jointly conducted by CDSCO, State Authorities & CDL, Kasauli.

 Final approvals are granted based on:
 Adequately controlled manufacturing & GMP compliance
 Clinical trial results & CTD dossier evaluation
 Joint inspections outcome
 Lot release by CDL, Kasauli

 Post-Marketing Requirements
 Periodic Safety Update Reports (PSUR)
 Every 6 months for the first 2 years, then annually throughout product lifecycle.

 Phase IV Clinical Trial
 Conducted under approved protocol to assess long-term safety & efficacy.
 Post-Marketing Surveillance (PMS)
 Includes observational/non-interventional studies for real-world data.

Marketing and Post-Marketing Requirements 
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 Accelerated Approvals for {second schedule, clause 2 (A)of NDCT Rules 2019}: 
 Serious/life-threatening diseases.
 Unmet medical needs.
 Diseases of special relevance to Indian population.

 Expedited Reviews {second schedule, clause 2 (B) of NDCT Rules 2019} :
 Allowed when clinical safety & efficacy are established early.
 Requires significant advantage over existing treatments.

 Ease of Doing Business:
 SUGAM Portal for transparency
 Regulatory reliance for faster approvals.
 Streamlining global regulatory processes.

Fast-Track & Expedited/Accelerated Review Pathways
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1. Bharat Biotech, India
 Inactivated Chikungunya vaccine.
 Phase I clinical trial – Completed 
 Currently, in Phase II/III Clinical Trial (12 to 65 years of age, Placebo Controlled )

2. Indian Immunologicals Limited, India
 Inactivated Chikungunya vaccine.
 Currently, in Phase I Clinical Trial ( 18 to 49 years of age, Placebo Controlled )

3. Serum Institute of India Pvt. Ltd., India (in partnership with Valneva)
 Currently, in the early tech transfer stage

Indian Manufacturers Developing Chikungunya Vaccines





An agency of the European Union

Approval of Chikungunya 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



 Chikungunya vaccines received EMA PRIME status

Chikungunya Virus Vaccines: A 
Review of IXCHIQ and PXVX0317 
from Pre-Clinical Evaluation to 
Licensure | BioDrugs

https://link.springer.com/article/10.1007/s40259-024-00677-y
https://link.springer.com/article/10.1007/s40259-024-00677-y
https://link.springer.com/article/10.1007/s40259-024-00677-y
https://link.springer.com/article/10.1007/s40259-024-00677-y


Pre-existing chikungunya virus neutralizing antibodies correlate with risk of symptomatic 
infection and subclinical seroconversion in a Philippine cohort | Elsevier Enhanced Reader

https://reader.elsevier.com/reader/sd/pii/S120197122030206X?token=D4FF5139CBEA2EE10B0E24BDD767DCF9DE0F1E7AE4C6C9383C813F5965631436640F289FFC2D0BD8021946A2A39E735C&originRegion=eu-west-1&originCreation=20221127171549
https://reader.elsevier.com/reader/sd/pii/S120197122030206X?token=D4FF5139CBEA2EE10B0E24BDD767DCF9DE0F1E7AE4C6C9383C813F5965631436640F289FFC2D0BD8021946A2A39E735C&originRegion=eu-west-1&originCreation=20221127171549


cix283.pdf 
(silverchair.com)

https://watermark.silverchair.com/cix283.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtgwggLUBgkqhkiG9w0BBwagggLFMIICwQIBADCCAroGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMf7B3f3q8VSQD2Q13AgEQgIICi6f9qZEWzYGQ4QfTQEpv0NEelctqLZasBwmzf1UZzrCbFYHIix-gS20nBCGcDjFXVui3V_6OmHDEdlup8LSi-QCAuB70xL6jzPuzqweW9h_E0GSnGnANrG-dAKwXP8RijU_hLp_BenuRpOTyao0dI1OO8CAmUNvybXdoBLX453lYXJc5sb0oxXPSEh5GOIefi3E65dNXL43LLZ0fC3Gbbc_IqzDHIaRXq50ljx-188vH5OSrmHZRwm7A8Z75eQqZA2QnCn-xCJJZTlrSuNFWw7_dJneqL8gf3M4sZfkyLKVdLPbB1rMxOdVaDp_uBEoxC6Vf-gWbqaETNRKe67VaODXkE8rJEckluFNj33MG9vatrwW9MvHWETpDGU-MXqGlC2SN343yhqPEvu80YQJPIOKBKYY3A3Hxgx5Ag2MFP1FDVEaja6bjcLllan1rHL7SgjWh2J86bOh6w6aQl3m6d6VUtLPAi1XJRVfyshmYk44tP5m-N4KvOKPOrHTilqtmxMCSb2j9uuLYzqQqo-9wA-TuYLe1RT1ifvPAW-o7De1QMYtK9KvjEnoBWrfRchCu3zJIzaB1yBFudyd6-7n6sOo1IpLPpBV3VLZQc2jhRmGRihDyGuKRjSFxLgfs0G58yIbPgqYtSTatCYSAKFsQuZ3fN0IjynvcFEBHhtB49lxleQHy_3Lblq_e6lC_oTTbshqPY40zFWukyxCYrV5yIVaedcq1kE5ls6299O_XfV4tDBaCSWQmTObUq57Nc3DGUNgdnD1o030hWzOH8yV4MxGyobM1iUobaxnfG1GIq1ELdyNibsO4TJnB6Gm6CsLGbsg9CcokTyUEuGGBTFCd0F5jW4jRnWQ_ynKWvw
https://watermark.silverchair.com/cix283.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAtgwggLUBgkqhkiG9w0BBwagggLFMIICwQIBADCCAroGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMf7B3f3q8VSQD2Q13AgEQgIICi6f9qZEWzYGQ4QfTQEpv0NEelctqLZasBwmzf1UZzrCbFYHIix-gS20nBCGcDjFXVui3V_6OmHDEdlup8LSi-QCAuB70xL6jzPuzqweW9h_E0GSnGnANrG-dAKwXP8RijU_hLp_BenuRpOTyao0dI1OO8CAmUNvybXdoBLX453lYXJc5sb0oxXPSEh5GOIefi3E65dNXL43LLZ0fC3Gbbc_IqzDHIaRXq50ljx-188vH5OSrmHZRwm7A8Z75eQqZA2QnCn-xCJJZTlrSuNFWw7_dJneqL8gf3M4sZfkyLKVdLPbB1rMxOdVaDp_uBEoxC6Vf-gWbqaETNRKe67VaODXkE8rJEckluFNj33MG9vatrwW9MvHWETpDGU-MXqGlC2SN343yhqPEvu80YQJPIOKBKYY3A3Hxgx5Ag2MFP1FDVEaja6bjcLllan1rHL7SgjWh2J86bOh6w6aQl3m6d6VUtLPAi1XJRVfyshmYk44tP5m-N4KvOKPOrHTilqtmxMCSb2j9uuLYzqQqo-9wA-TuYLe1RT1ifvPAW-o7De1QMYtK9KvjEnoBWrfRchCu3zJIzaB1yBFudyd6-7n6sOo1IpLPpBV3VLZQc2jhRmGRihDyGuKRjSFxLgfs0G58yIbPgqYtSTatCYSAKFsQuZ3fN0IjynvcFEBHhtB49lxleQHy_3Lblq_e6lC_oTTbshqPY40zFWukyxCYrV5yIVaedcq1kE5ls6299O_XfV4tDBaCSWQmTObUq57Nc3DGUNgdnD1o030hWzOH8yV4MxGyobM1iUobaxnfG1GIq1ELdyNibsO4TJnB6Gm6CsLGbsg9CcokTyUEuGGBTFCd0F5jW4jRnWQ_ynKWvw


jciinsight-7-160173.pdf (nih.gov)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9431671/pdf/jciinsight-7-160173.pdf


jciinsight-7-160173.pdf (nih.gov)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9431671/pdf/jciinsight-7-160173.pdf


Persistence of antibodies over time-  Ixchiq

Ixchiq; active substance: Chikungunya virus (CHIKV) Δ5nsP3 strain (live, attenuated)

https://www.ema.europa.eu/en/documents/assessment-report/ixchiq-epar-public-assessment-report_en.pdf


Cross-immunity alphaviruses - Ixchiq

Ixchiq; active substance: Chikungunya virus (CHIKV) Δ5nsP3 strain (live, attenuated)

https://www.ema.europa.eu/en/documents/assessment-report/ixchiq-epar-public-assessment-report_en.pdf








Vimkunya clinical immunogenicity - SmPC



Vimkunya Safety – EMA assessment report



Ixchiq clinical immunogenicity - SmPC



Ixchiq – Safety summary

Ixchiq Safety –EMA assessment

4.3 Contraindications 
Immunodeficient or immunosuppressed individuals due to 
disease or medical therapy (e.g., from hematologic and solid 
tumors, receipt of chemotherapy, congenital 
immunodeficiency, long-term immunosuppressive therapy or 
patients with HIV infection who are severely 
immunocompromised)



• Immunogenicity and safety data in seropositive

• Data in adolescents and children

• Use in pregnant and lactating women

• Cross-reactivity and impact of immunity to other alphaviruses has been explored

• cross-neutralisation against a broad range of heterologous CHIKV strains including 
the major lineages Asian Urban (AUL), Indian Ocean (IOL), East Central and South 
African (ECSA) and West African (WA)

• Long term immunogenicity (and possible boosters) need to be investigated post-
approval

Additional evidence
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Conclusions

• Neutralising antibodies titres can be used for inferring protection for CHIKV vaccines

• A threshold needs to be defined taking into account sero-epidemiological studies and NHP passive 
transfer data – such threshold might differ from one vaccine to the other

• Seroresponse in seronegative subjects should be primary outcome for immunogenicity  

• Adolescents can be studied with adults in the pivotal studies – children in endemic settings may 
have higher baseline seropositivity 

• Plans for effectiveness measurement post-approval to be discussed early with regulators to gain 
good understanding of what can be achieved post-approval



Danielle Craig – CEPI – Moderator
ANMAT - Argentina, Gabriela Beatriz Bravo
CDSCO - India, Rubina Bose
PPB - Kenya, Mikal Ayiro
Ghana-FDA, Ernest Agyei-Kwame
AVAREF, Kwasi Nyarko (virtual)

Discussion of NRA’s – Panel 1



Danielle Craig – CEPI – Moderator
Rwanda-FDA, Jean Pierre Nsanzimfura
SRS-El Salvador, Rosa María Morales Rivas
DINAVISA-Paraguay, Marlene Esquivel
Badan POM-Indonesia, Diah Puspitasari
PPB-Kenya, Mikal Ayiro

Discussion of NRA’s – Panel 2
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Phase IV post-approval studies: 
CHIKUNGUNYA vaccines. 

Feasibility of licensing vaccine with current 
data.

 

By;
Name: NSANZIMFURA Jean Pierre
Title: Vaccines and Biosimilar Registration Specialist
Date: 19th March 2025, São Paulo/Brazil
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Was established by the law Nº 003/2018 of 09/02/2018
• Vision 
A world class regulatory Authority effectively protecting and 
promoting public health
• Mandate 
To protect public health through regulation of regulated 
products
Including vaccines and other biological products

Rwanda Food and Drugs Authority
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ML3
Country!

2021 to 2024
 

WHO-GBT

Rwanda Food and Drugs Authority
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Normal process
Assessment of all Data of Quality 
and Safety.

Risk based approach
• Recognition (MoU with ML3Cs)
• Reliance: 

WHO-PQ, 
SRAs Countries

• WHO-CRP, 
• EAC Joint Assessment
• Emergency use for Endemic 

outbreaks

Registration process of Vaccines in Rwanda
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• Could a CHIKV vaccine be licensed in your country with the 
presented clinical development? Yes √

• Can you suggest a way of licensing these vaccines in your 
country and in the region? Yes √

Feasibility of licensing vaccine with current data
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• Would a collaborative/joint procedure for the licensing of the 
vaccine be possible based on your current regulations? Yes √

• The NRAs where vaccine has been licensed and information 
presented are most probably included in the list of authorities 
that your agency relies on. Could you use an accelerated 
(faster) approval procedure or you must go through the 
regular procedure? Yes √

Feasibility of licensing vaccine with current data
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CHIKUNGUNYA 

Phase IV 

São Paulo, Brazil March 2025
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