il

|

GenEpi-BioTrain — Virtual Training 28 — Genomics and epidemiology
of polioviruses

Future directions in polio research and
eradication efforts

AN | .

20 July 2026
Kathleen Rankin



Aim and learning objectives ecc

Aim Provide participants with a comprehensive understanding of how
enetic data are used for polio outbreak responses and their context within

the outbreak response framework

Specific learning objectives

At the end of this session, you will be able to:
1. Understand the surveillance signal required to launch a polio outbreak response
2. Understand different approaches to reaching undervaccinated populations in

outbreak responses
3. Apply uses of genomic data to define virus circulation and optimize response

strategies
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Outline

This session consists of the following elements

1. Introduction to the Global Polio Eradication Initiative strategy
2. Description of the use of genomic data for outbreak response

3. Overview of strategies to improve immunization coverage in low
coverage areas
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EUROPEAN CENTKE FOR
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The Global Polio Eradication Initiative is a public private partnership led by
GLOBAL national governments with six partners - the World Health Organization(WHO),
PULI CRADICATION | Rotary International, the US Centers for Disease Control and Prevention (CDC),
INITIATIVE the United Nations Children’s Fund (UNICEF), Gates Foundation and Gavi, the
Vaccine Alliance. Its goal is to eradicate polio worldwide.

Interrupt and eradicate WPV1 in the final Stop and prevent type 2 variant
endemic countries poliovirus outbreaks

Setting the stage:

Setting the stage:

In 1988, wild : In 2024, wild : Two of the three : One type of Cambaians taret | C2seshavesteadily I Atotalof 1.2 billion doses 1 New emergences have
poliovirus was poliovirus is types of wild poliovirus ~ :  wild poliovirus el S

" .. 3x more children
endemic in 125 : endemic in 2 - types 2 and 3 - have - type 1 - now than in 2020. -

declined from ¢ of novel oral polio vaccine ~ : declined annually from
688 in 2022 to : type 2 (nOPV2) have been @ 15in 2020 to just 3 so

countries. : countries. : been eradicated. c remains. : 196s0farin20247 :  administered in 42 countries. : far in 2024.
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Data in WHO HQ as of 14 Jul. 2026
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Outbreak detection — using surveillance data @ C

EUROPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL

For poliovirus, a VP1 sequence is required to confirm VDPV status and the subseqguent vaccination response

Acute Flacid Paralysis (AFP) surveillance and wastewater surveifllance form the backbone of the surveillance system

EV rate per ES Sites

Atlantic Ocean ER

EV Rate g. Q
I <40% o % ; &
o
* 40%-<50% w&g‘&% Oo © Indian
< 50%-<80% o
@ >=80% C
e O

«  Determining circulation and geographic extent of the outbreak
o  The VP1 sequence links the virus detected to other prior detections — definitions of circulation determine the need for
an outbreak response

« Virus importation

o  The genetics of the virus allow determination of an importation from a neighboring geography or continuation of local
circulation that was silent

«  Surveillance gaps
o Long genetic distances between viruses can indicate surveillance gaps — though with a preponderance of

asymptomatic transmission, interpretation is key



Decreasing the time to detection

Sequencing Expansion and Direct Detection Pilots

. ey : At GLOBAL
Expansion of Poliovirus sequencing capacity: Roadmap
INITIATIVE
A) Current accredited laboratories B) Sanger expansion plan C) MinlON (Isolate sequencing) B) DDNS***
. w 3 | |
Legend: Legend: Legend: ¢ Legend: ‘ ‘
B sanger Il Pioting = ?rsizllgtz I Polo labs P '
’ ’ Planned Pilot soquencing) B Non-polio labs ‘
SIN i SIN i SN  Mi i SN DDNS
Current sequencing labs Sanger expansion plan MinION (Isolate sequencing)
; COTE DIVOIRE
1 GHANA 1 NIGERIA MAIDUGURI 1 SENEGAL
2  GHANA
2 NIGERIA (IBADAN) 2 KENYA 2  CAMEROON
3  CENTRAL AFRICAN REPUBLIC
3 UGANDA 3  ALGERIA 3 DRC
4 DRC
4  SOUTH AFRICA 4 DRC 4  KENYA
5  SOUTH AFRICA
5  MADAGASCAR
6 KENYA
7  MADAGASCAR
8  ANGOLA, MOZAMBIQUE,
TANZANIA
**Data as at 22 May 2026
Courtesy of WHO AFRO
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Minimizing sample
shipment decreases
time from onset to
actionable result
Expanding the number
of labs in WHO AFRO
that can sequence has
substantially decreased
the time from
onset/collection to
result

Direct detection
methods further
decrease this time to
actionable result

NGS methods greatly
expand the throughput
and the ability to
detect virus mixtures
in samples
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Faster laboratory-based surveillance is one piece of a rapid surveillance-response system

Detection Outbreak response

Notification to completion of response: ~50-55 days
|
Sample collection to notification: 35 days : 30 days ~20-25 days :
| | |
| | I |
AFP case Direct
date of onset \ detection Approved
Stool and | | cVDPV2 WHO HQ o mOPV2/ | IRound 1SIA Round 2 SIA Mop-ups
samples =} —» sequencing confirmation| | notification "l nOPV2 " " -
b at national response
= labs
s R ' T A
High-risk
ES sample PvV2 Risk assessment Acr;e1er:aoszvz
collection ‘ L, development group review
' v
Budget review } :[ Budget approval
Continuous monitoring, community engagement and political advocacy >

D



Outbreak Response Strategy ee

« Polio outbreak responses are based around house to [ innovation |

Novel oral polio + nOPV2 is a next-generation version of + Since rollout began in March 2021, + nOPV2 is now i

house vaccination with OPV — nOPV2 for cVDPV2 vacine pe 2 0OPVZ) | monovelentra ol vacine ype 2 over 12l doesheve been o responding oy 2 varn

continue to be an important part of

= * nOPV2 is as safe and effective at  Data suggest it is 80% less likely the GPEI's strategy.
O u rea S O r C stopping outbreaks as mOPV2, but to seed new type 2 variant poliovirus
I/ (=] it is much more genetically stable and outbreaks than if mOPV2 were used. ~ * The success of nOPV2, like any polio
. —J therefore vaccine, depends on the ability
° Res O Se SCO es a e m Od Iated d e e d O 2 - Two manufacturers have now to rapidly implement high-quality
n r u n I n n received prequalification for nOPV2, immunization campaigns that reach
. . . supporting the stability of supply. every child.
transmission based on risk assessments and range from
vaccine types 1and 3 expected to be more genetically stable development, nOPV1 and nOPV3 are ex {
. . . I - . (nOPV1 and nOPV3) versions of the previous vaccine i assummg
the Emergency Use Llstlng procedure
multiple provinces to national (e.g. 28 million children in a ‘ s Ao,
= - . not, access may be delayed to 2029.
= = = g0 + These types of variant poliovirus are . Post elimination, they will also be
natl Ona I Ca I I l pa Ig n I n D RC) = @ much less prevalent than type 2 today, kpiles in case of future
— but any form of polio threatens children type 1 and 3 variant poliovirus
. . . - - everywhere. outbreaks.
« Co-administration of nOPV2 and bOPV is used in areas
I n I r I n n n I u I n r Mobile money i - Since it was established in 2020, + These systems will continue to be
payment system have affected WHO's Digital Finance Team has xpanded, and techni

with co-circulation of cVDPV2 and cVDPV1/3 ettt impamenaa e | o il bemae s
- Digital payments ensure that health payment solutions in nearly every needed to increase efficiency.

workers receive their money faster and country experiencing a polio

more reliably, further motivating them outbreak, including, last year,

to continue strengthening the health of in Benin, Botswana, Madagascar,

their communities. Rwanda, Togo and Zimbabwe.
Direct detection ’ D'T“‘ detection methods can help + Two methods are being reviewed + Once validated, direct detection will
labora-mry me(heds for skip and validated by the WHO Global be o he Gl
detecting polioviruses Polio Laboratory Network. work, prioritizing

+ They therefore can speed up the hlgh nsk places for polio first.

laboratory testing process for
surveillance samples, so authorities
can more rapidly be alerted of polio's
presence, respond to the detection and
minimize its impact.

+ Future research will focus on
developing direct detection methods

%

Open Data Kit (ODK) + ODK is a simple mobile application

h - ODK technology has been expanded + ODK will continue to be used for
— that provides software and standards since the start of the strategic all campalgns and tior
ooo for electronic field data collection. period and it is now the standard for v ts will be made as
ooo - Itis helping to all campaigns. needed.
oo
(o ) to potential polio cases.
Geographic information - Campaigns are struggling to reach « The GPEI has used GIS data - GIS tools, especially to strengthen
system (GIS) data every child because of extensively in recent years to ; .
4 (cls) i improve microplanning, especially campaign quality and address
6IS dat hel in the river and lake areas of the survelllance gaps, will be
ata are helping Democratic Republic of the Congo, Xpar linto
to more accurately map hard-to-reach Nigeria and Somalia. additional mgh risk areas.
communities to inform planning and . . . o
v track vaccination teams to course « Active clinical surveillance visits and - Data sharing with essential
: . wastewater surveillance sites are immunization programmes will
N\4 correct as needed in real time. being mapped to help the programme '~ 1 pProg
© UNICEF/UNI5346545/Boman . are also difficult to identify areas where transmission '
may be going undetected.

identify.

+ AlL GIS data are being shared with
essential immunization programmes.




Global Action Plan — Differentiating Response (@6
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GLOBAL
INITIATIVE

« The GPEI Global Action Plan outlined a phased elimination
strategy recognizing the entrenched challenges with stopping
GPEI ACTION PLAN outbreaks in the Lake Chad Basin and Horn of Africa
GY « Phased elimination plan focuses first on Southern and Central
Africa; followed by Horn of Africa; and last Lake Chad Basin, West
and North Africa

Pillars for phased elimination of cVDPVs™®

1. Maintain the gains through active, aggressive responses
to any cVDPV detections, including circulating vaccine-
derived poliovirus type 1 or 3 (cVDPV1 or cVDPV3), to
ensure that certified regions remain polio-free.

2. Stop cVDPV transmission in areas with persistent
transmission by sequentially targeting transmission

Fig. 4. Phased elimination of cVDPV2 transmission

Phase 1 Phase 2 Phase 3 Phase 4 = H = = H 5
across epidemiological blocks and ensuring circulation

Is controlled globally.

Stop transmission in Stop transmission in Stop transmission in Interrupt all type 2
Southern and Central Horn of Africa countries West & North Africa and transmission * The elimination of all three cVDPV types starting with type 2 isa
African countries the Lake Chad Basin - ! . !
Footiole (0 oo ronl0 necessary step toward the eradication of all polio.

Implement Horn of Africa strategy

~ | new / breakthrough cases

Implement Lake Chad Basin strategy

Note: Progress against the timelines will be assessed annually as part of the Action Plan’s regular performance monitoring. l -




Reaching the unreached

In areas where house-to-house campaigns are not
sufficient to stop transmission, new, tailored strategies
need to be implemented

Improving coverage and reach of nOPV2
« nOPV2 expanded use
« IBRA
« PIRI
« Transit point/cross border
« Health Facility opportunistic administration

Enhancing induction of mucosal immunity in
populations previously immunized with nOPV2
« fIPV or IPV campaigns

Integrating activities with other antigens and additional

activities

Primary Integration Activities

Immediate focus for integration function

©

Pluses

Products (i.e.

hand soap, clean
water) provided to
communities as part
of polio campaigns
to address a basic
need, build trust
and incentivize
vaccination

Co-delivery and
multi-antigen
campaigns

Part of planned
campaigns in which
OPV is added to other
antigens or vice versa
(i.e. measles, typhoid,
vitamin A deficiency,
deworming)

Campaign-based

Routine
immunization
strengthening

Coordination with
Gavi and the EPI

on the zero-dose
agenda, global
efforts (i.e. the BCU

campaign)

B,

Integrated
service delivery

Collaboration

with civil society
organizations and
humanitarian aid
groups to provide
polio vaccines as part
of primary health

care services to
otherwise inaccessible
communities

Coordinated health system strengthening activities



Other factors for faster outbreak response B

Notification to completion of response: ~50-55 days
|
Sample collection to notification: 35 days ! 30 days ~20-25 days '
| |
I T 1
AFP case
date of onsel\ s dt ton Approved
tool VDPV2 WHO HQ mOPV2/ » Round 1SIA|__, Round 2SIA|__,| Mop-ups
samples g onfirmatio notification " [*| nOPV2 PP A UNICEF-supported mobilizes
8‘ response uses a megaphone to inform
.“3 k © parents about the polio
th isk |
ES sample Risk assessment || AG/ T OF'VZ
collection ‘—» development gro p eview
»/Budaet aporoval |
Budget review f lBudget approval

‘ Continuous monitoring, community engagement and political advocacy

To quickly identify, respond to and close outbreaks, all
parts of the surveillance -> response chain need to work
qmckly and robustly
Sensitive field surveillance
« Rapid laboratory diagnosis
« Rapid outbreak response planning (scope, funding,
vaccine shipment)
« Field logistics, training
« Campaign implementation and monitoring

© UNICEF/UNI547788/Mulala -




In summary @C

List of learning points in this session:

Poliovirus VP1 sequences are the primary diagnostic that determine
outbreak response requirements

The VP1 sequence determines if a virus is vaccine virus or ¢/VDPV, and if
it is due to local circulation or importation

Decreasing the time from onset/collection to sequence is a primary
objective for GPEI to accelerate outbreak responses

House to house vaccination campaigns with OPV form the core of
outbreak response strategies

In areas with persistent transmission, additional tailored strategies need
to be utilized to achieve high vaccination coverage and sufficient mucosal
Immunity to stop transmission



Recommended material to explore further @ C

DISEASE PREVENTION

Real time tracking of poliovirus and outbreak response - WHO AFRO Rapid Response Team Hub
Https://afro-rrt-who.hub.arcgis.com/pages/RRT%20Home

Global Polio Surveillance Action Plan 2025-2026
https://iris.who.int/bitstream/handle/10665/382037/9789240111844-eng.pdf

Global guidance for acute flacid paralysis (AFP) surveillance in the context of polio eradication
https://polioeradication.org/wp-content/uploads/2026/01/Global-AFP-guidance-pre-publiation-2026.pdf

Field guidance for the implementation of environmental surveillance for poliovirus
https://polioeradication.org/wp-content/uploads/2024/05/Field-Guidance-for-the-Implementation-of-ES-20230007-ENG. pdf

Standard Operating Procedures for responding to a poliovirus event or outbreak version 5 — Pre-publication - o
pS://DO |oeraC|cagf|on.orq7w -confen%uDIoa%s?20%70475&naara-ODeraflnq-Procec ures-for-resloona|nq-fo-a-pol|0V|rus-event-or—

outbreak-Pre-publication-V5-20260520.pdf

GPEI guidelines: Classification and reportinP of vaccine-derived E_olioviruses (VDPV), published in 2016
https://polioeradication.org/wp-content/uploads/2016/09/Reporting-and-Classification-of-VDPVs _Aug2016 EN.pdf

e
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