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Disclaimer:

Hundreds of people are engaged in studies and the progress described in this overview.

R G g e e D S R

Tt M_

. for Research and Training in
Community-Based Maternal, Newborn and Child Health

i Dl o e, st i

~ 'év‘v':p-, ~

o . v
Our focus population — healthy young children. Biofarma and Gadjah Madha clinical team, Yogyakarta Indonesia Visit by SIl and PATH to Sevagram Health Facility, India
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Success of Rotavirus Vaccines:
Built on global partnerships and
consortiums



Current Rotavirus Vaccines Introductions

Rotavirus vaccine introduction by rotavirus vaccine product and Gavi-status (September 2025).

Current Vaccine Intro
Status

B introduced
Mot Introduced
| Planning

Iintroduced

Subnationally

Program Suspended

o

‘:%;.:f,;“ VI EW" hu b ~ 132 countries introduced / 45 of 57 Gauvi eligible
ot by IVAC

_ _ 9 planning introductions / 7 Gavi eligible
September 10, 2025 @ The International Vaccine Access Center (IVAC)
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WHO Leadership was essential

Ruth Bishop, Thomas Flewett, Al Kapikian Roger Glass, Ruth Bishop, Gus Nossal, Al Kapikian The WHO Diarrheal and Enteric Vaccines
WHO Diarrheal Diseases Steering Committee Children’s Vaccine Initiative Award, 1998 Advisory Committee (DEVAC)
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Country engagement was critical and happened early

Countries knew they had a diarrhea problem. They did not know they had a rotavirus problem.

Surveillance was essential for countries to understand their diarrheal burden

Standardized protocols were developed and used.

Early engagement with MOH
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US CDC was a key global partner in
supporting the networks, the protocols and
methodologies used and the standardization
of practices across the sites

1%t Asian Rotavirus Surveillance Meeting, 6th Asian Rotavirus Surveillance Meeting, 15t African Rotavirus Surveillance 4th African Rotavirus Surveillance
Bangkok, Thailand 1999 Pattaya, Thailand 2006 Meeting, Ga-Rankuwa, South Africa 1999 Meeting, Accra, Ghana 2004
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GAVI Task Force recommended creation of the ADIPs

A public/private global health partnership launched in 2000 to improve access to immunization for children in impoverished countries

o

QGAVI

ALLIANCE

The ADIP Partnership Model for Rotavirus Vaccines

PATH Rotavirus Vaccine Program

® Accelerated Development and Introduction Plan (ADIP)
established in 2003 with grant from GAVI Alliance.

® Partnership with WHO and US CDC.
® Mission:
To reduce child mortality and morbidity from diarrheal

disease by accelerating the availability of rotavirus
vaccines appropriate for use in developing countries.

® Active partnership with countries
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The objectives to accelerate the

—

Supply
strategy

Available

Predictable
(and lower) price
Disease
burden
Predictable
(and growing)
Predictable demand
{and growing)
capacity
Advocacy
Demand
estimates

Figure 1. The virtuous cycle, with potential ADIP activities, that together

form the structural framework for this analysis.
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Rotavirus Vaccine Project (RVP) - collaboration between PATH, WHO, CDC

The objectives were to generate the evidence of rotavirus disease in LMICs and to identify differences in the
natural history and epidemiology, and strain diversity in different regions, and to conduct efficacy studies of the

available rotavirus vaccines l
o R ST ‘ |
I

Ending Preventable Child
Deaths from Pneumonia
and Diarrhoea by 2025

The integrated Global Action Plan
for Pneumonia and Diarrhoea (GAPPD)

// Policy, Advocacy &
// Communications
Rotavirus Surveillance I < —
j/ 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 202
Lives Saved Without Acceleration —Lives Saved With Accel

The Investment Case for
Rotavirus Vaccines

Rotavirus Vaccine Clinical
Studies in Africa and Asia
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Defining Rotavirus Disease Burden facilitated country decision-making

Rotavirus surveillance and the regional surveillance networks

Map Scale (Ad4)
0 1250 2500 5ﬂgmm g
N | . ; I Member State reported data but had not introduced rotavirus vaccine (n=41)
Tl_le boundaries _and names stmw_n and the dgs_lmalmns used on g o
this map do not imply the expression of any opinion whatsoever on "7 Member State reported data and introduced rotavirus vaccine (n=24)

the part of the World Health Organization conceming the legal status .
of any country, territory, city or area or of its authorities, or i i i
byt Mo bort s heiee sl robogyidrin o) | Member State did not report data or not in rotavirus network

dashes lines on maps represent approximale border lines for which - g
here may not yet be full agreement. TWHO 2014, All rights reserved Not applicable
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Regional Rotavirus Reference Laboratory Network to support Surveillance

The objectives were to generate the evidence of rotavirus disease in LMICs and to identify differences in the natural
history and epidemiology, and strain diversity in different regions:

Regional Rotavirus Reference Regional Rotavirus Laboratory, Rotavirus Laboratory, MCRI,
Laboratory, CMC, Vellore, India Noguchi Institute of Medical Melbourne, Australia
Research, Ghana
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RVP - Rotavirus Vaccine Clinical Studies in Africa and Asia

Coordinated the clinical evaluation of the big pharma rotavirus vaccines in Africa and Asia

Dr Kathy Neuzil

Clinical evaluation of Rotarix, GSK Bio, in Africa and Asia Clinical trials in Africa and Asia with RotaTeq, Merck Vaccines

The NEW ENGLAND
JOURNAL o« MEDICINE

Efficacy of pentavalent rotavirus vaccine against severe W
ESTABLISHED IN 1812 JANUARY 28, 2010 VOL. 362 NO. 4 . e . . . . .
rotavirus gastroenteritis in infants in developing countries
Effect of Human Rotavirus Vaccine on Severe Diarrhea in Asia: a randomised, double-blind, placebo-controlled trial

in African Infants
K Zoman, Dang Duc Anh, john € Victor, Sunheang Shin, Md Yunus, Michael | Dallas, Goutam Podder, Wu Dinh Thiemn, Le Thi Phuong Mai,

Shabir A. Madhi, M.D., Nigel A. Cunliffe, M.B., Ch.B., Ph.D., Duncan Steele, Ph.D., Desirée Witte, M.D., Stephen P Luby, Le Huu Tho, Michele L Coia, Kristen Lewis, Stephen B Rivers, David A Sack, Florian Schidel, A Duncan Steele, Kathleen M Newzil,

Mari Kirsten, M.D., Cheryl Louw, M.D., Ba Mgwira, M.D., John C. Victor, Ph.D., M.P.H., Paul H. Gillard, M.D_, Max Ciarlet
Brigitte B.C’eu-.-ar:. Ph.D., Htay H. Han, M.B., B.5., and Kathleen M. Neuzil, M.D., M.P.H.

@PLOS | MEDICINE

@ Efficacy of pentavalent rotavirus vaccine against severe
rotavirus gastroenteritis in infants in developing countries

RESEARCH ARTICLE

Effectiveness of a live oral human rotavirus

vaccine after programmatic introduction in in sub-Saharan Africa: a randomised, double-blind,
Bangladesh: A cluster-randomized trial placebo-controlled trial

K. Zaman', David A.Sack’ Kathleen M. Neuzil®, Mot d Yunus', L

H. *, Jessica A. Fleming®, llias "0535'“1 Shams George E Armah, Samba O Sow, Robert F Breiman, Michoel | Dallas, Milagritos D Tapia, Daniel R Feikin, Fred N Binka, A Duncan Steele,

:Ir.::z?:mI:snninmé\lzizi;nhe:dhl.;‘ls;:il:nrga::n;:ndﬁlgztigtf ﬁ:cm:::;f Feller’, Kayla F Laserson, Nana A Ansah, Myron M Levine, Kristen Lewis, Michele L Coia, Margaret Attah-Poku, Joel Opwando, Stephen B Rivers,
John C Victor, Geoffrey Myambane, Abraham Hodgson, Florian Schodel, Max Ciarfiet, Kathleen M Neuzil

11 ional Centre for Diarthoeal Disease R h, Bangladezh, Dhaka, Bangladesh, 2 Johns Hopking

Bloomberg School of Public Health, Balimare, Maryland, United States of America, 3 PATH, Seattle,

Washington, United States of America, 4 Vaccine and Infectious Disease Division, Fred Hutchinson Cancer

Research Center, Seattle, Washington, United States of America, 5 Biostatistics Department, University of
Check for

Washington, Seattle, Washington, United States of America

* cvictor @ path.org

©Gates Foundation 14



Evaluating dose schedules and specific questions for LMIC populations

Vaccine 27 (2009]) 13331339

The Journal of Infectious Diseases -
Contents lists available at ScienceDirect 'i [y J -
Uit MAJOR ARTICLE "“IDb’\ hivma

i= I vica  hoy medione sidoaabon

Vaccine
I journal hemepage: www.elsavier.com/locate/vaccine A Randomized, chtrOued Tria] Of the Impact Df

Alternative Dosing Schedules on the Immune Response to

Successful co-administration of a human rotavirus and oral poliovirus vaccines Human Rotavirus Vaccine in Rural Ghanaian Infants

in Bangladeshi infants in a 2-dose schedule at 12 and 16 weeks of age™ George Armah,' Kristen D. C. Lewis,** Margaret M. Cortese, Umesh D. Parashar.’ Akosua Ansah’ Lauren Gazley,' John C. Victor.* Monica M. McNeal,®
Fred Binka,’ and A. Duncan Steele’*

K. Zan‘lana", D.A. S&Cl{", M. YL[I‘I_LIS‘_ S.E. Arifeen ‘i, G. Pﬂddel”, T. Azim a‘, S. Lubya'. "Moguchi ‘\.-1Em|:,ri_al_ hst1u'._e for Medical Resaanch, L"n-.ers_i?r of-Eha.na__.egon “Mawrangn Health Reseanch Centre, ?nd Aniversity of Health a'n:l Allied Health Services, Ho, Ghana: *PATH, S_EE?IIE_

R..F. Breilnﬂnd. K Neuzilb, S.K Datta c. A DElEI‘n“. pv Suryﬂki.rﬂnc, uD'-l‘:ss'?n';gI;h::ﬁ,r::c‘::‘l-u;nDul;-:i;El:ii:Is:;:ﬂ;a;;;.:zx;;rﬂlnf;«;;?gﬁ;:d S:i;: ratnry Diseases, Centars for Disease Cominol and Prevention, Atlanta, Georgis: and "szarl.rnsr'. of Pediatncs,

H.L. Bock®, the Bangladeshi Rotavirus Vaccine study group’

* Internarional Centre for Diarrhoeal Disease Research, Fangladesh (ICDDR, B), CPO Box- 128, Mohakhali, Dhaka 1000, Bangladesh
b PATH Raotavirus Vaceine Program, Seartle, W, United States

¢ GlaxosmithKline Biodogicals, Rixensart, Bedgium ORIGINAL STUDIES
Sl oL SUC et s 21, 1220 Safety, Reactogenicity, and Immunogenicity of Human
ttpo/fwawew biomedcentral.comy 1471-23341 24213 BEMC . . . .
Infectious Diseases Rotavirus Vaccine RIX4414 in Human Immunodeficiency
RESEARCH ARTICLE rrep—p— Virus-positive Infants in South Africa
) ) ) . steele, Andrew Duncan PhD'T; Madhi, Shabir Ahmed MD, PhD%; Louw, Cheryl Emily MB ChB®; Bos, Pieter NHD';
Human rotavirus vaccine Rotarix™ provi des Tumbo, John M. MB ChB, MFamMedT; Werner, Corne M. MB ChB®; Bicer, Ceyhun MS'; De Vos, Beatrice MD™; Delem,

Andree MSc™; Han, Htay Htay MB BS™

protection against diverse circulating rotavirus
strains in African infants: a randomized
controlled trial

Andrew Duncan Steele'”’, Kathleen M Neuzil', Migel A Cunliffe®, Shabir A Madhi®*, Pieter Bos®, Bagrey Ngwira’,
Desiree Witte™', Stacy Todd®, Cheryl Louw®, Mari Kirsten®, Sanet Aspinall'®, Leen Jan Van Doomn’’,
Alain Bouckenooghe'*'?, Pemmaraju V Suryakiran'® and Htay Htay Han'?

Author Information®

The Pediatric Infectious Disease Journal 30(2):p 125-130, February 2011. | DOI: 101097/ INF.0b013e3181f42d b9
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WVaccine 305 (2012 AT-Al4

Contents lists available at SciVlerse ScienceDiract

Vor.:-:ine

Vaccine

Gavi Investment Case for Rotavirus Vaccines

journal homepage: www.elsevier.com/locate/vaccine

Projected health and economic impact of rotavirus vaccination in GAVI-eligible
countries: 2011-2030

Deborah E. Atherly®*, Kristen D.C. Lewis?, Jacqueline Tate®, Umesh D. Parashar?, Richard D. Rheingans©

 Retavirus Vaccine Program, PATH, Seactle, WA, United Stares

b viral Enteric Epidemiology Team, Division af Viral Diseases, National Centers for Immunization and Respiratory Diseases, Centers for Disease Control and Prevention, Atlanta, GA,
United States

“ University of Florida, Gaimesville, FL, Unired Stares

Rotavirus Death averted Costs per DALY averted
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Fig. 1. Annual and cumulative deaths averted, 2011-2030, Fig 2. Annual cost-effectiveness ratio and number of infants vaccinated over ime.
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g@ World Health
W8 Organization

WHO SAGE recommends rotavirus vaccines for all children, 2009

= WHO recommends Rotavirus Vaccine be
included in all national immunization
programs

= WHO recommends that the first dose of

either vaccine be administered as soon as Rotavirus vaccines should be part of a
possible after 6 weeks of age, along with comprehensive strategy to control diarrheal
B2 wEadre e diseases with the scaling up of both prevention
(promotion of early and exclusive breastfeeding,
= WHO also recommends removing the age hand washing with soap, improved water and
reerrE e T e sl of sanitation) and treatment packages (including
TS VRS E low-osmolarity Oral Rehydration Salts and zinc).

WHO. Wkly Epidemiol Rec 2009; 84: 220-36

17 ©Gates Foundation 17



Advancing Rotavirus Vaccines: Vaccine Action Program (VAP)

Bi-lateral agreement between Department of Biotechnology, India and NIH, USA

Funded by Gates Foundation, DBT and NIH ordohn Boslego

E o

- - har
nt of Bi-{ '« : ] Shara
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Building the vaccine facility at a nascent Bharat Celebrating the successful licensure of RotaVac in New Delhi,
Biotech, in Hyderabad. 2016.
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Advancing Rotavirus Vaccines: Vaccine Action Program (ARVAC)

Supporting the development and licensure of safe, efficacious and cost-effective rotavirus vaccines

[ExiT
= [EXIT]]

Dr Roger Glass, CDC and Dr John Boslego,
PATH

Drs Roger Glass, CDC; TS Rao, DBT, MK Dr Mathu Santosham, Chair DSMB, Dr John
Bhan, DBT Boslego, PATH and ARVAC Director

©Gates Foundation 19



Advancing Rotavirus Vaccines: ARVAC BRV

Funded by Gates Foundation in 2006, collaboration between PATH and Serum Institute, Pune:

e Support the process and clinical development
of the bovine-human reassortant vaccine(BRV)
through Phase 2 at two selected manufacturers
(India and China)

* Provide a platform of technologies, training and
common technical support that will be made
available to the 7 DCVMs that have access to
the NIH developed BRV.

* Project management and clinical studies
* Shantha Biotechnic, Serum Institute, Bio E

* Chengdu Institute of Biological Products,
Wuhan Institute of Biological Products

* Butantan, Brazil Annual ARVAC meeting, Bangkok 2008

©Gates Foundation 20



Advancing Rotavirus Vaccines - Enabling Platforms for BRV

A cross-cutting platform to share technologies and reagents, methods and skill sets:

:

Department ifB:iutenhnulng.r

Ministry of Science & Technology,
Government of India

(€) Bharat Biotech

PATH

e AO@/I200

@ SHANTHA BIOTECHNICS LTD ;Z’o

SERUM INSTITUTE OF INDIA LTD.

ATCC C e S i
The Global Bioresource Center™ e UTANTAN

©Gates Foundation 21



e A total of 3,455 rotavirus posiive sor s were G and P genotyped. ror &
jng:G1, G2 and G3 are common strains with di. -rence rate depending on each year,
2‘: a(ciounv\ed for high rate in almost years, G2 and GO were prevalence with high rate for

fistyearsof surveillance but disappeared and stayed with low rate recenly. For P typing,

Vietnam Rotavirus Surveillance and Vaccine Development | &

ROTAVIN-M1

LIVE, ATTENUATED ROTAVIRUS VACCINE (ORAL) TYPE ¢

| B
Prof Man and Roger Glass

WA
Carl Kirkwood, Lu and Prof Man
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Development of RV3-BB - a neonatal vaccine
MCRI and PT Biofarma

Adriansjah and Novi, Biofarma

M
, JI TIRTONCGORO =
/3 SITE VISIT AND HOSPITAL TOUR “sn

i
& Gales Foundation Pediatric Research Offfice (PREj
ildren Research Institute (MCRI) PT. Biofarma

Prof Yati Soenarto, and Itob, Gadjah Madha University
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Rotavirus vaccines are cost-effective in Gavi countries and non-Gavi MICs

Re-evaluating the potential impact and cost-effectiveness of | |Evaluating the potential economic and health impact of

rotavirus vaccination in 73 Gavi countries: a modelling study | |rotavirus vaccination in 63 middle-income countries not
eligible for Gavi funding: a modelling study

Frédéric Debellut, Andrew Clark, Clint Pecenka, Jacqueline Tate, Ranju Baral, Colin Sanderson, Umesh Parashar, Laura Kallen, Deborah Atherly

Frédéric Debellut, Andrew Clark, Clint Pecenka, Jacqueline Tate, Ranju Baral, Colin Sanderson, Umesh Parashar, Deborah Atherly

» Between 2018 to 2027, rotavirus vaccines can avert 600,000 deaths and nearly US$900 million in costs in the
73 Gavi-supported countries.

* Cost/DALY averted: US$264 (government perspective).

* Between 2020 and 2029, Rotavirus vaccines can avert 38,000 deaths and nearly US$1.2 billion in costs in 63
non-Gavi MICs.
* At least one product is projected to be cost-effective (cost/DALY averted is <0.5 times the GDP/capita) in 48 non-Gavi
countries.

* Benefits of vaccination include mortality reduction and averted costs; health benefit typically larger in Gavi 73
while costs averted are typically larger in non-Gavi countries.

e Rotavirus vaccines are more cost-effective in higher burden regions receiving more financial support.

e Studies suggests more recently prequalified rotavirus vaccines greatly enhance value for money

©Gates Foundation
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The ROTA Council

Rotavirus Technical and Advocacy Group

Advocacy remains an important part of the success of rotavirus vaccines

:
o B

George Armah and Jason Mwenda
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Oral rotavirus vaccines have been successfully implemented

* Multiple rotavirus vaccines have been pre-qualified by WHO for procurement by Gavi.
Others have been licensed nationally (Vietnam, China, Indonesia [pending])

* The impact on diarrheal deaths and rotavirus associated hospitalizations have been
documented in all settings where the vaccines are being used.

* Rotavirus vaccines are cost-effective in both LMIC and MIC countries

e Strong leadership from WHO was instrumental in guiding studies and policies for
deployment of these vaccines in countries with the most need.

* Global collaboration and leadership from CDC was crucial in generating disease burden,
vaccine safety and vaccine effectiveness data

* Global agencies such as Gavi and UNICEF facilitated the implementation of vaccines

* Engagement was essential from the vaccine manufacturers.

©Gates Foundation



Challenges for Rotavirus Vaccines
and the Road Ahead



Existing rotavirus vaccines have demonstrated impact on diarrheal deaths

Rotavirus vaccine introduction by rotavirus vaccine product and Gavi-status.

Current Vaccine Intro
Status

B introduced
Mot Introduced
Planning

Introduced

Subnationally

Program Suspended

~139,000 rotavirus deaths averted (2006-2019) >

i~
Slow rate of uptake — 2012 and 2014 saw major jumps in new introductions

#3 VIEW-hub Y

by IVAC Before several large country introductions — India, DRC, Nigeria, Indonesia

September 10, 2025 @ The International Vaccine Access Center (IVAC)

Clark AC, et al. Int J Infect Dis
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Immunization with existing vaccines is imperative

Credit: PATH

©Gates Foundation 29



Coverage (%)

Programmatic Opportunities: We need to increase coverage

100

90

Breadth of protection, Gavi 57, 2000-2024

100%
0 g
20
.
o
Bi0%
50%
A0%
30%
20%
10%
________________________ 0%
2015 2016 2017 2018 2019 2020
2000 2005 2010 2015 2019 2024
Source: WHO/UNICEF Estimates of National Immunization Coverage, 2024 revision + Anwla + Glﬂbﬂl '.' India

Breadth of protection (BoP) = (DTP3 x 3) + HepB3 + Hib3 + IPV1 + MCV1 + MCV2 + PCV3 + POL3 + RCV1 + RotaC + HPVc) / 13

Work is underway — understanding then causes of low vx coverage, targeting strategies to address this.

-> Microplanning, strengthening immunization systems, physical access barriers, financing

Coverage of DTP3, 2015-2024

2021 2022 2023

-+~ Nigeria

©Gates Foundation
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Rotavirus uptake has been increasing, but suppliers have struggled to
keep up with chronic supply disruptions over the last decade

The rotavirus market is unable to cope with supply disruptions due to a low buffer capacity compared to other routine markets (>30%).

Rota market supply and demand balance (Gavi 73)

100M
80M

60M

40M

20M

Supply and demand volumes (courses)

oM

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

i Supply (utilized courses) s Supply (buffer courses, % buffer) === Demand (courses) * Supply disruption

Buffer capacity is defined as remaining Gavi capacity after doses are allocated for Gavi country demand. Unallocated doses are calculated as a % of total capacity.
Sources: GVMM, Linksbridge analysis July 2025; Gavi supply disruptions report February 2025
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Rotavirus vaccine supply is critical to maintain ongoing impact

100
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Year

Source: Wolfgang Rennart, Rostropovich Foundation
Photo: Niranjan Bhat, PATH. Bayt Jala, Bethlehem.

40

2020

||

10 12 2

5
2024

Vaccine stockouts
Aug 2024 to Jan 2025

Greater disruptions and increased number
of cases after the stockout in 2024 than
after the switch from Rotarix to Rotavac in
2018.
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Can we improve impact with immunization schedule changes?

Booster dose to improve effectiveness in the 2" year of life Neonatal dose schedule to increase early vaccine priming
Vaccine 35 (2017) 7198-7203
i val clenceDirec - - H H . P
Contants st avalable st Siencebires accine @™ ® Neonatal rotavirus vaccine (RV3-BB) immunogenicity and
Vaccine e safety in a neonatal and infant administration schedule in
0Ny Malawi: a randomised, double-blind, four-arm parallel group

journal homepage: www.elsevier.com/locate/vaccine

dose-ranging study

Desiree Witte*, Amanda Handley*, Khuzwayo C Jere, Nada Bogandovic-Sakran, Ashley Mpakiza, Ann Turner, Daniel Pavlic, Karen Boniface,

i i i s | m Jonathan Mandolo, Darren Suryawijaya Ong, Rhian Bonnici, Frances Justice, Naor Bar-Zeev, Miren Iturriza-Gomara, Jim Ackland,
POtentla] for a bOOStEl’ dose Gf rotavirus vaccine to further I'Educe m Celeste M Donato, Daniel Cowley, Graeme Barnes, Nigel A Cunliffe*, Julie E Bines*

diarrhea mortality G
Summary
Eleanor Burnett ** . Ben A Lgpman "'-"" Umesh D. Parashar® Lancet Infect Dis 2022;  Background Rotavirus vaccines reduce rotavirus-related deaths and hospitalisations but are less effective in high child
22:668-78  mortality countries. The human RV3-BB neonatal G3P[6] rotavirus vaccine administered in a neonatal schedule was

. " Fi 3 . . - . . s . . . . .
COC Foundation, United States Published Online  efficacious in reducing severe rotavirus gastroenteritis in Indonesia but had not vet been evaluated in African infants.
b Department of Epidemiology, Emory University, United Srates
* Division of Viral Disepses, US Centers for Disease Control and Prevention, United Stetes
accine

' vaccines MbPI
Vaccine %

Article journal homepage: www.elsevier.com/locate/vaccine

Evaluation of ROTARIX® Booster Dose Vaccination at 9 Months
for Safety and Enhanced Anti-Rotavirus Immunity in Zambian

Children: A Randomised Controlled Trial Safety and immunogenicity of human neonatal RV3 rotavirus vaccine )
(Bio Farma) in adults, children, and neonates in Indonesia: Phase I Trial | &

Vaccine 39 (2021) 4651-4658

Contents lists available at ScienceDirect

Natasha Makabilo Laban 1">*(), Samuel Bosomprah 23, Michelo Simuyandi 2, Mwelwa Chibuye 2

Adriace Chauwa 25, Masuzyo Chirwa-Chobe 2(0), Nsofwa Sukwa 2, Chikumbutso Chipeta 2, Rachel Velu 2,
Katanekwa Njekwa 2, Cynthia Mubanga *¢0), Innocent Mwape 2, Martin Rhys Goodier -7

and Roma Chilengi 2

Jarir At Thobari*"* Wahyu Damayanti "™, Jonathan Hasian Haposan ", Hera Nirwati >/, Kristy Iskandar ",
Samad ', Julianita Fahmi®, Rini Mulia Sari %, Novilia Sjafri Bachtiar %, Emma Watts ", Julie E. Bines ",
Yati Soenarto ¢

* Department of Pharmacology and Therapy, Faculty of Medicine, Public Health and Nursing, Universitas Gadjah Mada, Yogyakarta, Indonesia
" Center for Child Heath. Faculty of Medicine. Public Health and Nursing. Universitas Gadiah Mada. Yogvakarta. Indonesia
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Will a rotavirus vaccine booster dose at 9 months support protection in

the 24 year of life?

Additional doses do have an impact

Vaccine 305 (2012) Add-A51

Contents lists available at SciVerse ScienceDirect

Vucc: ine

Vaccine

journal homepage: www.elsevier.com/locate/vaccine

Efficacy and immunogenicity of two or three dose rotavirus-vaccine regimen in
South African children over two consecutive rotavirus-seasons: A randomized,
double-blind, placebo-controlled trial

S.A. Madhi®b-*, M. Kirsten®, C. Louwd, P. Bos®, S. Aspinall, A. Bouckenooghe$, KM. Neuzil®,
A.D. Steeleh

* National Institute for Communicable Diseases: A Division of Netional Health Laboratary Services, Sandringham, Sourh Afrion

b Department of Science and Techrology,Matiomal Research Foundeton: Vaccine Preventable Diseases, University of Winwerersrand, Johanmeshurg, South Africa
¢ Department of Paediarric Surgery, University of Pretorie, Pretoria, South Africa

4 Madibeng Center for Besearch, Brits, South Africa

© MEC Diarrhoenl Pathegens Research Unit, University of Limpope, Sowth Africa

T Synexws Clinical Research South Africa/Rota Consortium, Pretoria, Seth Africa

* Sanafil Pasteur, Singapore

h Rotavirus Vacoine Program, PATH, Seattle, LISA

The Journal of Infectious Diseases

LEY ay

A Randomized, Controlled Trial of the Impact of
Alternative Dosing Schedules on the Immune Response to
Human Rotavirus Vaccine in Rural Ghanaian Infants

George Armah,' Kristen D. C. Lewis,** Margaret M. Cortese,” Umesh D. Parashar,” Akosua Ansah,” Lauren Gazley,** John C. Victor,' Monica M. McNeal,”
Fred Binka,’ and A. Duncan Steels**

"Noguchi Memorial Institute for Medical Resaanh, University of Ghana, Legon. *Nawiongn Health Reseanch Centre, and “University of Health and Allied Health Senvices, Ho, Ghana; *PATH, Seattle,
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Evaluating the benefit of a booster dose at 9 months of age

The Joumal of Infectious Diseases
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Evaluation of a Booster Dose of Pentavalent Rotavirus
Vaccine Coadministered With Measles, Yellow Fever, and
Meningitis A Vaccines in 9-Month-Old Malian Infants
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Corey L Kelly,? Meagan Fitzpatrick.? Karen Kotloff,2 John C. Victor.? and Kathleen NeuziP

'Centre pour le Développement des Vaccins-Mal, Bamako; “Center for Vaccine Development, University of Maryland School of Medicine, Baltimore: and *PATH, Seattle,
Washington

The Journal of Infectious Diseases

MAJOR ARTICLE

Noninterference of Rotavirus Vaccine With Measles-
Rubella Vaccine at 9 Months of Age and Improvements
in Antirotavirus Immunity: A Randomized Trial

K. Zaman,' Jessica A. Fleming,® John C. Victor,” Mohammad Yunus," Tajul Islam A. Bari Tasnim Azim,' Mustafizur Rahman,
Syed Mohammad Miaz Mowla," William J. Bellini,* Monica McNeal® Joseph P. Icenogle,’ Ben Lopman,’ Umesh Parashar,’ Margaret M. Cortese,”
A Duncan Steele.®® and Kathleen M. Neuzil~*

"international Centre for Diarhoeal Diseese Research, Dhaka, Bangladesh; “PATH, Seattle, Weshington; “0ffice of the Directorate Genaral of Health Seevices, Dhaka, Bangladesh; *Centers for Disease
Conerol and Presention, Atlantz, Geoegia; and *Cincinati Children’s Hospital Medical Center, Ohio
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Next generation rotavirus vaccines

Development of rotavirus vaccines with higher efficacy in LMIC populations

Can we improve titres of oral vaccines Injectable vaccine
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Non-replicating Rotavirus Vaccines (NRRV)

*  CVIA-061 was a phase 3 double-blind, randomized comparison of TV P2-VP2
vs. Rotarix

*  Enrolled 3,730 infants (6-8 wks old) in Malawi, Zambia and Ghana

. TV P2-VP8 was safe and well-tolerated

. - . . . —— Rotarix (n=1749)
*  Study halted for eff futility at int lysis Aug 2022
udy halted for efficacy futility at interim analysis Aug = 0.06 TV P2-VP8 (n=1728)
*  Rotarix had relative efficacy of 44% (18 — 62%, 95% Cl) vs. TV P2-VP8 for g
prevention of severe rotavirus gastroenteritis (SRVGE) & 0.05 A
£
o 0.04 1
CVIA-061 Simplified Schema EAAo:II-I.I-Ol e
2 0.03 1
Day 1 29 57 85 £
Y 7 Y \ 2 5021
TV P2-VP8 | \\—| ©
24 months of 2
¢ ¢ RVGE follow-up £ 0.01-
Q
Rotarix ' A\—
‘ ‘ 0.00 A log-rank p = 0.0020
0 10 20 30 40 50 60

Follow-up time (weeks)

Tushar Tewari: “Safety, efficacy and immunogenicity of a parenteral trivalent rotavirus subunit vaccine candidate in Ghanaian, Zambian and Malawian infants” (10:55, Oct 1%)
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What is next in terms of next generation rotavirus vaccines?

Next-generation non-replicating rotavirus vaccine pipeline
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New generation Rotavirus vaccines
* Aim to exceed performance of oral vaccines

Target antigens:

* Whole virus: inactivated

* Range of viral proteins (VP4,VP7,VP6, NSP4)
* Quter capsid proteins (VP8*, VP4, VP7)

* Inner capsid: VP6

Approaches:

* Protein subunit (expressed in E.coli)
* VLP (Baculovirus expression)

* mRNA

* Nanoparticles
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Expert consultation on Gut Health to inform future directions

Understanding the differential efficacy of rotavirus vaccines The role of Environmental Enteric Dysfunction (EE)D

Geographic disparities impacting oral vaccine performance: * Can improvements in our understanding of
Observations andiiuiEE . environmental enteric dysfunction help targeted

SUMMARY: Oral vaccines have interventions to improve gut health of young children in

been developed and used with

) - Genetic polymorphisms much success globally. However, en d em iC cou nt rie S.

-g 'a"S?“”‘.flf"‘i!bi.”;?b°die5 despite their undeniable impact,
(e A oral vaccines against rotavirus,

* Nutrition

PR E Ze BRI e Will improving EED have a positive effect on oral
85 cnteropathy) 4 ; - perfolrrr:_ equa:llyt:_cro? cljlfferent
- Coinfections populations. In this article, we g R A g g g 9
e A ——— rotavirus vaccine replication in young children at risk of
fet S5 vaccines for these diseases and
X~ discuss potential hypotheses for E E D
A N : | performance disparities, including
\ maternal and infant factors, 2 = . .
@ —— * Can micronutrient supplementat|on Improve oral

 Strain vaccine characteristics.

vaccine performance

@ Clinical and Experimental Authors: Rachel M. Burke, Sasirekha Ramani, Julia Lynch, Rachel M. Burke,
Laura V. Cooper, Haeun Cho, Ananda S. Bandyopadhyay, Bill and Melinda Gates Foundati H 11
immunology CATD. e tat A i S G Ko | | b Amahat o gt WS, O e Can we improve maternal gut health and anticipate

that this might enhance the gut health of their infants.

Source: Burke R et al. Clin Exper Immunol 2025
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Expert consultation on Mucosal Immunology to Rotavirus Vaccines

Mucosal Immunology to rotavirus and other oral vaccines, Liverpool. March 2025

Landscape Review of vaccine induced mucosal immunity, Mucosal immunology to rotavirus and other oral vaccines

* |dentify a clear need to elucidate our understanding of
mucosal immunity in the gut to oral enteropathogens

* Need for development of better tools and assay

systems to interrogate these questions

Landscape Review of Vaccine-Induced e Can an adult rotavirus CHIM support exploration of
Mucosal Immunity mucosal immunological analyses and generate
i e e e exploratory assays
novo nordisk * Search for correlates of protection needed
foundation

........

* Immunological mechanisms of a parenteral

administration likely to be distinct from oral vaccine
replication

Wellcome, novo nordisk foundation
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Expert consultation on Rotavirus Clinical Assays

Exploring the landscape of assays required for novel rotavirus vaccine candidates, September 2025, Cape Town

Human intestinal enteroids

a Gastrointestinal
* = 3
| = | v
-3
1 | :
4 & P
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oo |Crvm |
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| E |
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S:, ol B0 Cell types [ ‘ Q ‘ g:‘:]
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Stem Pa}\;elh Enterocyte Entero- Goblet M  Tuft
endocrine

Crawford S, Ramani S, Blutt S, Estes MK.
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Antibody assays including neutralization assays

<18
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352

<18

Stool samples for laboratory analyses
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Oral rotavirus vaccines have been successfully implemented

* Rotavirus vaccine coverage rates need to be improved as they lag between routine EPI.

* Rotavirus vaccine supply needs to be consolidated to avoid ‘vaccine stockouts’ and
product switches

* Exploring oral vaccine immunization schedules and dosing regimens.
* Next generation rotavirus vaccines — oral and injectable in development.
* New rotavirus assays required to better understand mucosal immunology

* Improving gut health to address oral vaccine performance

©Gates Foundation
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WHO-led Global Paediatric Diarrhoea Surveillance Network

Original research

Aetiology and incidence of diarrhoea
requiring hospitalisation in children
under 5 years of age in 28 low-income
and middle-income countries: findings
from the Global Pediatric Diarrhea
Surveillance network

Adam L Cohen,’ James A Platts-Mills © ,* Tomoka Nakamura,® Darwin J Operario,”
Sébastien Antoni,* Jason M Mwenda,” Goitom Weldegebriel,” Gloria Rey-Benito,”
Lucia H de Oliveira,® Claudia Ortiz,® Danni S Daniels,® Dovile Videbaek,® Simarijit Singh,®
Emmanuel Njambe,” Mohamed Sharifuzzaman,” Varja Grabovac,® Batmunkh Nyambat,”
Josephine Logronio,? George Armah,’ Francis E Dennis,” Mapaseka L Seheri,"”
Nokululeko Magagula,'™® Jeffrey Mphahlele,' Tulio M Fumian,' Irene T A Maciel,'!
Jose Paulo Gagliardi Leite," Matthew D Esona,'® Michael D Bowen,'*
Elena Samoailovich,” Galina Semeiko,' Dilip Abraham,'* Sidhartha Giri," Ira Praharaj,'®
Gagandeep Kan%.“ Sarah Thomas,® Julie Binesﬂil;la Liu,"”” Hmwe H Kygﬂa .
To clis: Canen AL, Matthew Doxey,”” Elizabeth T Rogawski McQuade, © Timothy L McMurry,” Jie Liu,™
ey Aﬂ'ﬁé’;:ﬁgﬁn; Eric R Houpt,” Jacqueline E TaﬁggJa Umesh D Parashar,'® Fatima SEH‘hann;y
of diarrhoea requiring

Y ' \ Global Rotavirus and Pediatric Diarrhea Surveillance,
(‘/ e \‘) World Health Laboratory, Data and Disease Burden Meetings
& ‘1/\} rganization 28-30 November 2018

Southern Sun Cullinan Hotel, Cape Town, South Africa

o

Cohen AL, et al. BMJ Global Health 2022;7:e009548. doi:10.1136/bmjgh-2022-009548

©Gates Foundation 43



Understanding the natural history and evolution of rotavirus strains

Whole genome sequencing and phylogenetic analysis UFS NGS Research Unit

North America
Dclean

Asia

South America
Europe

Africa

v ]|
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porcine-origin strains

Nyaga MM, Tan Y, Seheri ML, Halpin RA, Akopov A, Stucker KM, Fedorova NB, Shrivastava S, Duncan Steele A, Mwenda JM, Pickett BE, Das SR, Jeffrey Mphahlele M. Whole-genome sequencing and analyses identify high genetic heterogeneity, diversity and endemicity of
rotavirus genotype P[6] strains circulating in Africa. Infect Genet Evol. 2018 Sep,;63:79-88. doi: 10.1016/j.meegid.2018.05.013. Epub 2018 May 18. PMID: 29782933; PMCID: PMC6364979
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Demystifying the causes of child deaths

By 2000, 10 million children were still dying every
year before their fifth birthday—mostly from
preventable diseases.

Fundamental to the challenge was a lack of
mortality data to understand how and why
children were dying.

I

LY

iy

|

To drive down preventable deaths, the foundation:

* Invested in groundbreaking studies to more precisely
identifying the major drivers of child mortality.

e Supported the creation of the Institute for Health
Metrics and Evaluation (IHME) in Washington State.

e Supported the launch of the Child Health and
Mortality Prevention Surveillance Network
(CHAMPS).
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