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Strategies for 
measles control/ 

elimination 

Provision of 2 routine doses of 
measles vaccine  

Close immunity gaps through 
supplemental immunisation 
activities 

Conducting high quality 
surveillance with lab confirmation

Outbreak response vaccination 

Case management  



Regions Year

Estimated measles cases Estimated measles deaths
Estimated 

reduction in 
measles 
deaths      

(2000 - 2024)

Cumulative 
number of 
measles 
deaths 
averted

Number
(95% Confidence 

interval)
Number

(95% Confidence 
interval)

Global
2000 38,010,567

(24,872,611 -   
55,787,540) 777,703 (439,492- 1,210,067)

2024 10,988,213
(3,362,389-      
21,141,394) 94,564 (32,591-198,975) 85% 58,699,301

African 
Region

2000 12,423,693
(5,510,141ς
19,735,650) 391,690 (164,419 ς632,893)

2024 2,660,025
(752,547-

7,834,482) 33,639 (9,209 - 99,328) 91% 21,940,542 

Measles mortality estimates, globally and in 
AFR. 2024

Sebastien A et al. Progress towards measles elimination ς worldwide, 2000ς2024. 
Weekly Epidemiol Rec. 2025; 48 (100): 591- 604.



Measles situation at country level

ÅLess frequent and smaller size outbreaks as 
compared to 20 years back, in most countries

ÅHigh political sensitivity to measles outbreaks

Åbƻ ƳƻǊŜ ŘŜŘƛŎŀǘŜŘ άaŜŀǎƭŜǎ ǿŀǊŘǎέ in hospitals 
across AFR

ÅNot many young clinicians get to see measles cases/ 
complications

Å3 countries verified for having eliminated measles, 3 
more on the way



DTPC and MCV immunisation coverage. African 
Region. WUENIC. 2000 - 2024





άtŜǊƛƻŘƛŎ 
Intensification of 
Routine 
LƳƳǳƴƛȊŀǘƛƻƴέ

Routine 
Immunization

Supplemental Immunization 
Activities



SIAs = preventive mass vaccination campaigns

ÅIn countries with suboptimal routine immunization 
coverage

ÅNationwide / wide contiguous areas

ÅHuge mobilization of resources, political will, community 

ÅExpected to reach previously unreached children

ÅNon-selective: all in target area/ age group irrespective of 
past vaccination history/ illness



Number of M/MR SIAs and children reached 
by year in AFR. 2001 - 2025







Average frequency of M/MR SIAs by country.

Age target: often fixed at 9 т 59 
months age!! 
Å Majority of measles cases
Å Resource limitations!



MSP tool for advocacy and decisions on timelines of 
SIAs planning

ÅNational level estimation of 
susceptibles by birth cohort

ÅWUENIC estimates -? DHS

ÅSIAs coverage ς admin 
coverage/ PCCS as available

ÅNot accounting for natural 
infection

Åbƻǘ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ άtLwLέ 
doses

ÅNo such estimation at 
subnational level



SIAs in AFR in 2025

Å126.1 million reached in 2025

ÅMajor challenges in recent SIAs:

ÅDelayed / inadequate preparations

Å[ŀǎǘ ƳƛƴǳǘŜ ŘŜŎƛǎƛƻƴǎ ƻƴ άƛƴǘŜƎǊŀǘƛƻƴέ

ÅRepeated postponements

ÅLow coverage in urban areas

ÅSuboptimal SIAs followed by outbreaks 
ς eg CAR, Chad, Togo in 2025



SAGE guidance: Oct 2018 meeting



SAGE guidance: Oct 2018 meeting

SAGE stressed that vaccination campaigns are resource intensive and 
are not sustainable as a strategy. Countries should therefore prioritize 
routine strengthening, so that they become less reliant on campaigns. 
The primary goal of campaigns should be to reach unvaccinated (also 
ƪƴƻǿƴ ŀǎ άȊŜǊƻ ŘƻǎŜέύ ŀƴŘ ǳƴŘŜǊ-ǾŀŎŎƛƴŀǘŜŘ ŎƘƛƭŘǊŜƴΦ ΧΧΧΦΦ

ΧΦ/ƻǳƴǘǊƛŜǎ ǿƛǘƘ medium disease incidence and periodic outbreaks, 
inadequate immunity in some populations and moderate programme 
capacity (e.g. MCV1 coverage of 85ς90% and MCV2 coverage of 80ς
90%) can conduct targeted campaigns according to the epidemiological 
profile of the subnational areas concerned if high-quality data are 
available for accurate subnational analysis.



ÅSubnational SIAs

ÅAlmost always non-selective:
Å9ǎǎŜƴǘƛŀƭƭȅ άǇƘŀǎŜŘ ŎŀƳǇŀƛƎƴǎέ ƛƴ ŎƻǳƴǘǊƛŜǎ ǿƛǘƘ Iw ŀƴŘ ƭƻƎƛǎǘƛŎŀƭ 

challenges (e.g., DRC, Nigeria, Ethiopia, Guinea, etc)

ÅLimited experience with Targeted / Selective approaches:

ÅKenya 2021 ς (MCV1 88%) - non-selective geographic targeting, 
due to limited funding

ÅSenegal 2021 ς (MCV1 87%) - selective vaccination 
Ålow reach, followed by big outbreaks in 2022  - 2023, 

Åwide age range nationwide SIAs in 2024

ÅEritrea 2024 ς (MCV1 93%) - non-selective in targeted districts

ÅRwanda 2024 ς (MCV1 ς 96%) - non-selective in targeted 
districts

Subnational / selective SIAs in AFR





Targeted/ Selective SIAs

ÅHigh-quality, granular coverage 
and surveillance data needed!



Alternative non-SIAs approaches to close 
immunity gaps

Åά{ŜƭŜŎǘƛǾŜ ƻǊ ǘŀǊƎŜǘŜŘέ RI strengthening activities:

ÅPIRIs, CHDs, BCU, etc

ÅSometimes used as platforms for nationwide non-selective 
campaigns

ÅPIRI-like activities (info from 18 countries)

ÅLƴŎƭǳŘƛƴƎ ά!ŦǊƛŎŀ ±ŀŎŎƛƴŀǘƛƻƴ ²ŜŜƪέ

Å1 ς  3 times a year, often subnational 

ÅMulti-antigen, MCH interventions often < 2 yrs/ < 5 yrs

ÅIn areas of VPD outbreaks, high # of zero dose children

Ådependent on resource availability



hǇŜǊŀǘƛƻƴŀƭ ŎƘŀƭƭŜƴƎŜǎ ƛƴ άtLwLέ ǇƭŀƴƴƛƴƎκ 
implementation to close measles immunity gaps

ÅPIRI planning is not necessarily based on measles immunity/ epidemiology

ÅAt subnational level, unreliable administrative coverage data to exclude 
districts - heavily affected by inaccuracies in denominators

ÅPIRI activities are dependent on resource availability (vaccines and $) - not 
predictable

ÅPIRI activities are not always selective when implemented

ÅThere is no clear guidance on how to include PIRI doses in coverage 
calculations/ immunity profiling

ÅInaccurate denominators

ÅPIRI Vs measles among older age groups

Å9ȄŀƳǇƭŜǎ ƻŦ ŎƻǳƴǘǊƛŜǎ ǇƻǎǘǇƻƴƛƴƎ {L!ǎ ŘǳŜ ǘƻ άǊŜŎŜƴǘ ƭŀǊƎŜ tLwLκ ./¦ ŘƻǎŜǎέ ŀƴŘ 
experiencing large measles outbreaks (Benin, Liberia, Uganda, Madagascar, etc)



aŀƪƛƴƎ ǘƘŜǎŜ ŀƭǘŜǊƴŀǘƛǾŜ άtLwLέ ŀǇǇǊƻŀŎƘŜǎ ǿƻǊƪ ŦƻǊ ƳŜŀǎƭŜǎ 
elimination

ÅBetter national ownership and leadership of the 
measles-rubella agenda (amidst multiple priorities)

ÅDonor funding 

ÅStrong evidence and robust models for advocacy

ÅHigh-quality disease surveillance to help targeting 
interventions

ÅBetter tools for risk assessment and public health 
decision-making 

ÅDocumentation of lessons and quantified outputs 
ŦǊƻƳ άtLwLέ ŀŎǘƛǾƛǘƛŜǎ



Thank you
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Transition from SIA to 

new delivery modalities

SEARO Perspective 

Dr. Ariful Islam

Bangladesh



Overview

SEARO has 10 countries

All countries have 
introduced 2 doses of MCV

All countries conduct case -
based surveillance



Suboptimal REPI performance in most of the 
countries
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Suboptimal RI performance (Cont.)

Resulting in chronic 
accumulation of susceptible 
population 



SIA to close  immunity gap

Most of the countries are 
conducting MCV campaign 
every 4 -5 years 

Coverage is not optimal and 
missing the same category of 
children

Catch -ups  covering only the 
gap up to 5 years of age 
ÅAdult or other risk group are 

being missed

Country

Year conducted 
National/Rollover -National MCV 
campaign

Year conducted 
Subnational  MCV 
campaign

Bangladesh
2005 -'06, 2010, 2014, 2020 -'21, 
2026

2001, 2016, 2017, 2020, 
2026

Bhutan 2006, 2017 2000, 2016, 2018, 2025

DPR Korea 2007, 2019

India 2010-'11, 2017-'19, 
2000, 2001, 2012, 2013, 
2015, 2022, 2023

Maldives 2005 -'06, 2007, 2017, 2020, 2023

Myanmar 2002 -'04, 2012, 2015 2019, 2023, 2024

Nepal 2004 -'05, 2008, 2020, 2024 2012, 2015, 2016, 2023

Sri Lanka 2003, 2004, 2013 2024

Thailand 2015, 2020, 2023, 2024 2018, 2021

Timor -Leste
2003, 2006, 2009, 2011, 2015, 2018, 
2023



Immunity gap result in outbreak

Because of immunity gap, multiple large outbreaks 
reported in SEAR
ÅSri Lanka ς lost elimination status

ÅMaldives - regular importation

ÅIndia & Bangladesh - reported multiple large outbreaks

Outbreaks observed in adult population - evidence of 
chronic immunity gap

Policy gap (not vaccinating after 5 years of age)



Measles case distribution (SEAR (excl. India)), 2021 - 2026

425 cases 552 cases 2,159 cases 8,897 cases 1,130 cases 10,724 cases
2021 2022 2023 2024 2025 2026
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Measles case distribution (SEAR, India), 2021 - 2026

6,025 cases 43,578 cases 68,794 cases 20,635 cases 18,782 cases 18,737 cases
2021 2022 2023 2024 2025 2026
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What next?

Targeted closure of immunity gap.

 How to close the immunity gap in a targeted way?
ÅIdentify susceptible areas

ÅConduct targeted high -quality SIA* 

How to identify this susceptible population?
ÅImmunity profile (Susceptible calculation in SEARO) 
Åif the susceptible population is more than one birth cohort, we 

do campaign (rule of thumb)

*SIA includes PIRI/Catch -up/Sweeping/Crash Immunization/National campaigns/ 
Subnational campaigns for various age group



What we do not know/Gap
Is this rule of thumb correct? 

Å We need to verify this rule of thumb by various modelling 
exercises.

ÅWe need very simple modelling exercise with multiple 
scenario generation which is 

ÅEasy for program managers to interpret and for taking decision on

o Identifying target age group for vaccination

o Geographical area/scope of SIA

o Selective vs. non -selective

o How much of routine immunization improvement is required

o When the next SIA will be required



Thank You
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Measuring the Impact of 
Measles Supplemental 
Immunization Activities 
(SIAs): Nesting Serosurveys 
within Measles SIA

Simon Mutembo

Assistant Scientist 

International Vaccine Access Center

Johns Hopkins Bloomberg School of 
Public Health



JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)

Why rethink SIA evaluation?

How many children received vaccine ?
Often proxy for population protection

Who is susceptible ?
Who remained missed?
Did immunity gaps reduce?

Post campaign coverage survey

Additional information gained through alternative evaluation approaches 

can provide valuable model inputs on susceptibility, heterogeneity, and 

campaign efficiency



JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)

Nesting a serosurvey in an SIA
Zambia November 2020

Setting

Nested in SIA conducted during Child 

Health Week (6 days)

Fixed and outreach vaccination sites in 

two districts (urban and rural; 30 total sites)

What was done

Children systematically sampled at the 

time of MR vaccination then enrolled

Demographic and vaccination history 

data collected

Dried blood spot collected and tested for 

anti -measles and anti -rubella antibodies

Concept: Transform the campaign into a measurement platform to generate model -

relevant data on immunity profiles, susceptibility, and campaign efficiency

Sources: Carcelen et al., PLOS Global Public Health 2024; Prosperi et al., PLOS Global Public Health 2025.



JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)

Research activities (enrolment, 
questionnaire administration, and DBS 
collection) were conducted alongside 
campaign delivery



JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)

Nested serosurvey implementation was 
feasible and did not compromise SIA delivery

What did we find?

~2,400 children enrolled

High caregiver acceptability

No evidence DBS collection 
disrupted campaign delivery

Refusals were mainly 

misconceptions about blood 

collection 

Why did it work?

Ministry of Health engagement

Team coordination with vaccinators

Local field teams

Intensive community mobilization

Adaptive implementation

Source: Carcelen et al., PLOS Global Public Health 2024



JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)

Embedding evaluation required flexible 
implementation and continuous adaptation

Microplans  were imperfect

Attendance differed substantially across 
sites and varied day-to-day

Attendance was often lower or higher 
than expected

Sampling had to stay adaptive  to 
balance across sites and throughout SIA

Real-time coordination was key

Daily monitoring of incoming data 
against enrollment targets

Daily meetings to discuss changes to 
campaign activities, challenges with 
enrollment, adjustments to plan

Source: Carcelen et al., PLOS Global Public Health 2024



JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)

Serology revealed meaningful 
susceptibility despite high coverage

Conventional 
coverage 
measures

94%
received at least 
one MR dose before 
SIA

Serology told 
a different 
story

86%
were measles 
seropositive before SIA

14%
susceptible  despite 
high coverage

Distinction between coverage and susceptibility key for inference and modeling

Source: Prosperi et al., PLOS Global Public Health 2025.  Seropositivity by dose restricted to children with routine immunization cards.
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JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)

Campaign benefit was greater for dose 
completion than zero -dose recovery

5% of children gained a first 

dose from the SIA they likely 

would not have received otherwise

23% of children gained a second 

dose from the SIA they likely 

would not have received otherwise

Value of campaign depends 

on RI coverage

Vaccine Activity Efficiency 

(VAE) Metric:
1 out of every 3.5 campaign doses 

resulted in meaningful additional 

protection. 

Source: Prosperi et al., PLOS Global Public Health 2025.

How many campaign doses went to children who truly needed 

protection and were unlikely to receive a dose through the routine 

system?



JOHNS HOPKINS BLOOMBERG SCHOOL OF PUBLIC HEALTH | INTERNATIONAL VACCINE ACCESS CENTER (IVAC)

Conclusion and Modeling 
Implications

49

Coverage Í protection

High coverage masked 
residual susceptibility

Serology identified children 
who remained susceptible 
despite prior vaccination

Models require estimates of 
immunityðnot simply doses 
delivered

Nested Serosurveys Are 
Feasible

Implemented without disrupting 
SIA delivery

High participation and operational 
acceptability

Can generate real-world data on 
susceptibility and heterogeneity

Future SIAs Need Better 
Evaluation

Future SIAs may become smaller 
and more targeted

National average coverage 
estimates may become less 
informative

Need for innovative methods for 
measuring impact

What ultimately matters is not simply how many doses were delivered, but 
whether susceptibility in the population was reduced





Edson Utazi



Using geospatial  tools to inform subnational non -
SIA strategies

(Survey, admin and surveillance data)

C. Edson Utazi
University of Southampton



Introduction

Goal: Generate evidence to support subnational monitoring of 
vaccination coverage between SIAs, informing targeted RI strategies 
and facilitating the transition towards sustainable non -SIA activities.

Relevant programmatic questions
ÅWhich subnational areas experience declines in MCV coverage between 

SIAs and what are the sizes of MCV zero -dose children in these areas?

ÅWhat is the future risk of accumulating susceptibles  and outbreak in 
these areas?

ÅWhich subnational areas are sufficiently protected to transition from SIA 
strategies to strengthened RI activities?

ÅWhat health system, demographic or geographic factors are associated 
with RI underperformance?


