
MAH Q3 Meeting
8th September 2025



Agenda for today’s call

MAH updates

MAH co-Chair Introduction 

Launch of MAH Exchange Visits

Research showcase
Measles IgM Rapid Diagnostic Tests (RDTs)

Launch of RfP



Agenda for today’s call

MAH updates

MAH co-Chair Introduction 

Launch of MAH Exchange Visits

Research showcase
Measles IgM Rapid Diagnostic Tests (RDTs)

Launch of RfP



MAH updates

Thank you to everyone who participated in our Ghana 
meeting (54 in person, and up to 45 online)
• Feedback received from the meeting has directly informed:

• Creation of the MAH Teams network
• Update of the MAH Project Tracker- Q3 version
• Creation of an RDT Working Group
• Many new collaborations and side meetings

Upcoming:
• Q4 meeting online – December TBD
• Welcoming of SACEMA fellows into the MAH
• MAH report: age targets for SIAs – summary of existing work 

done to date
• Period of comment and member feedback



MAH Membership – as of 1st Sept

244 members from 38 countries
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Introducing the MAH co-Chair

Professor Justice Aheto
• University of Ghana

o London School of Hygiene & Tropical Medicine (Honorary Assistant Professor)
• Research interests: geospatial modelling of measles vaccination coverage in LMICs, 

which has been used to inform high impact vaccination programmes

Goals/vision for the MAH
• Lead/support training initiatives to upskill/reskill stakeholders in data analysis, 

visualisation, and sound decision-making driven by reliable measles data

• Foster strategic collaborations - use my international exposure and existing 
networks within ministries of health, academic institutions, and regional partners 
to enhance the MAH’s visibility and integration with existing measles 
programmes

• Build and maintain a globally visible measles modelling community that fosters 
collaboration, enhances the understanding and application of modelling among 
measles researchers and partners, and supports improved decision-making to 
reduce measles burden
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MAH Exchange Visits
These visits are designed to foster collaboration, mentorship, and 
skill development through short-term placements at host 
organisations or institutions within the MAH network
• Purpose and Objectives:

• Promote knowledge exchange between modellers
• Support the learning of new modelling skills and methods
• Facilitate collaborative work on projects relevant to measles control
• Strengthen mentoring relationships within the MAH community

The modelling project undertaken during the visit should be clearly 
aligned with programmatic needs and contribute to evidence 
generation that supports decision-making in high-burden settings
Applications accepted from today (8th September), reviewed on a 
rolling basis

• Further criteria and the application form can be found on the MAH website

https://www.measles-analytics.org/exchange-visits
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RDT Showcase

A brief history
Pilot projects
• Ethiopia
• Zambia

Summary of modelling work to date
• Opportunities for new modelling to inform future RDT 

guidance



Measles RDT Development 
History

Matt Hanson



Agenda

How we got to this point in RDT development

What was started and failed…and why

What can be instructive to save time going forward



Why an RDT?

Longstanding interest by the MR programme to have a 
rapid diagnostic for measles infection, untethered to a 
lab

Potential benefits, e.g., faster outbreak detection, 
increased surveillance coverage, enable better targeting 
of vaccination, expansion of molecular surveillance, and 
so on

PHE an early developer in this space and deserves credit 
as a leader in moving the field forward



Gates gets involved

Gates RFP 2012, with grants in late 2012/early 2013

Grantees:  PHE, DFA, UMD, and UVA

Initial focus:
• Measles IgM 
• Measles IgG
• Tetanus IgG 
• Use of oral fluid, in addition to serum and capillary blood



Lessons learned over the years

Overly optimistic regarding development timelines

Too many targets for each grantee to address

Should have played an active role in pairing developers 
with commercial partners with RDT expertise

Should have addressed earlier issues such as use cases, 
scenario modeling, and market assessment to better 
prepare for intro of this novel product into the 
programme



Where we are now

PHE measles IgM RDT transferred to Diatropix in 2019

The pandemic, technology challenges, and hiccups in 
the tech transfer led to multiple development delays

However, the Diatropix is now performing well (ser/CB)

A GMRLN RDT (and EIA) evaluation is about to take 
place in Canada at PHAC



Where we are now continued…

If the GMRLN evaluation is positive, Gavi is ok for their 
funded deployment and use pilots to proceed → unlocks 
the potential for a funding window

Other activities underway or soon to be:
• Use cases development/packaging
• Scenario modeling
• Market assessment
• ERPD panel
• Guidance development
• Diatropix analytical, clinical, and stability studies 



Questions?



Deployment of a rapid 
diagnostic test for measles in 

Ethiopia: a pilot project

Dr Win Han Oo and Mr Mirchaye Mekoro Erbelo



Background
Ethiopia is a measles-endemic country, with 
several recent outbreaks

Vaccine coverage remains low, at 61% for MCV1 
and 53% for MCV2 in 2023

Ongoing conflicts, displacement and COVID-19 
have disrupted vaccination programs, creating 
favourable conditions for infectious diseases 
transmission

Current case detection requires lab-based ELISA 
diagnostics, which can be challenging to 
implement in a timely manner in resource limited 
settings

A measles diagnostic tool with high diagnostic 
accuracy and operationally feasible to implement 
in resource-limited settings is required. 

Ref: EPHI, National Measles Outbreaks Situational Report 
for Ethiopia, 2024



Study aim and outcomes
Aim: To implement a new measles IgM RDT in Ethiopia 
• assess its impact on the timely detection of measles cases 
• to model the cost-effectiveness and long-term impact of RDT 

implementation on measles cases and deaths

Outcomes
• Testing completeness 
• Reporting timeliness 
• Diagnostic accuracy 
• Cases and deaths averted 
• Cost-effectiveness
• Risk, barriers and enablers 
• Recommendations for health system strengthening



Study design and the product

A quasi-experimental study 
with mixed methods 
• Deployment and testing with 

RDT – quasi-experimental study 
• Cross-sectional survey 
• Focus group discussions
• In-depth interviews  
• Modelling – EPHI dataset 



March 
2023

Call for 
proposals 
from Gavi

Dec 2025

Funding 
ends

Aug
2024

Official 
study 
launch

Q1-2 2025

Modelling 
work

Q3-4 2024

Site selection, 
Literature review, 
Quantitative mapping 
of surveillance, and 
Stakeholder 
consultations

Q4 2025

User 
surveys and 
focus 
groups 
complete

Timeline

Aug 
2024

Submission 
of study 
protocol for 
IRBs

Q3 2025

SoP, Training 
material 
development, 
Training HWs, 
Kit import



Progress so far and way forward 
Current progress
• Study protocol approved by Australia and Ethiopia ethics 

committees
• Formative assessment of measles diagnosis, case management 

and public health responses completed 
• 2011 – 2024 measles case-based national dataset has been 

retrieved and analysed for modelling 
• SoP/Implementation guide has been developed
• Training materials has been tailored to the local context
• RDT procurement and importation in progress (Hopefully will 

reach in-country by September) 

Way forward 
• Finalisation of import process - September
• Provide training to frontline HWs - September
• Deploy the RDT, routine data collection – October - December
• Evidence generation and publication – 1st Quarter of 2026



Thank you

Dr Win Han Oo winhan.oo@unimelb.edu.au 

Mr Mirchaye Mekoro m.mekoro@healthpovertyaction.org 

mailto:winhan.oo@unimelb.edu.au
mailto:m.mekoro@healthpovertyaction.org


Measles IgM Rapid Diagnostic 
Test Deployment and Evaluation 

Pilot Study: Zambia



Objectives
Pilot study to identify and evaluate measles IgM RDT deployment and testing strategies to 
strengthen the measles-rubella surveillance system in Zambia

1. Assess the performance (sensitivity and specificity) of measles IgM RDTs using capillary blood 
at a clinical site compared to centralized testing using commercially available measles IgM 
ELISAs assay

2. Assess the impact of measles IgM RDTs on the timeliness and completeness of reporting 
suspected measles cases to the surveillance system 

3. Describe feasibility, usability, acceptability, and sustainability of the measles IgM RDT 
program among key stakeholders.

4. Measure the costs of deploying measles IgM RDTs. 

5. Assess the impact of measles IgM RDTs on ability to respond to suspected measles cases in 
the context of vaccine targeting

Partners: Jhpiego (US & Zambia), Johns Hopkins International Vaccine Access Center (IVAC), Zambia 
National Public Health Institute (ZNPHI) and other in-country partners



Selected deployment areas

Selected area Rationale

Muchinga Province 
(8 districts)

3rd highest cumulative suspected cases in 
2024 (4/8 districts). 70% of suspected 
cases were IgM+

Border districts

Lunga District, 
Luapula Province

2nd highest cumulative suspected cases in 
2024

Cases concentrated in Lunga District and 
bordering districts, Samifya (Luapula) and 
Chilubi (Northern)

Islands and fishing camps

Tanzania

MuchingaDRC



Overview of deployment plans

District pharmacy buffer stock

Health facilities (approx. 5 
per district) recommended 

by province based on 
measles case data, access 

issues, connectivity, etc.

All other 
health 

facilities in 
district

RDTs stocked at health 
facility

RDTs 
triggered*

Overview of proposed deployment plan in Chinsali, 
Lavushimanda, Kanchibiya, Mpika, and Nakonde 

Districts in Muchinga Province and Lunga District in 
Luapula Province

Overview of proposed deployment plan in Isoka, 
Mafinga, and Shiwangandu Districts in 

Muchinga Province

District pharmacy buffer 
stock

All health facilities in district

RDTs triggered*

Stream 1 Stream 3Stream 2

*Measles IgM RDTs triggered for deployment to a health facility if a suspected measles case presents to that facility



RDT data entered in Case-based module in 
electronic IDSR (eIDSR) system by health 
facility or district health officials

Integration of data reporting

RDT data entered in Fever-rash EpiInfo database by 
central reference laboratory for suspected cases with 
specimens sent for confirmatory testing



Timeliness and Completeness 
Indicators

Timeliness
Data sources: eIDSR and fever-rash 
surveillance data

Reporting suspected measles 
cases to the surveillance system

• Identification of suspected case 
to testing 

• Testing to reporting results to 
various administrative levels

Completeness
Completeness of reporting 
suspected cases to the surveillance 
system 

• Comparison between surveillance 
data systems (eIDSR and fever-
rash)

• On-site validation checks 
between different sources (e.g., 
health facility register, linelist, 
RDT stock management, 
surveillance data systems)



Supply Chain Modelling

Data-oriented Simulation modeling to assess the feasibility of using simulation 
analytics for RDT distribution optimisation

Scope: Limited number of health facilities in one district

Model to account for
• Transportation distance and travel time
• Case surveillance data to inform demand and consumption
• Shelf-life
• Procurement timelines and transport challenges
• Resupply and redistribution

How work complements disease transmission modelling
•  Explore how diagnostic access timelines shape outbreak detection  
•  Assess how improved distribution alters epidemic trajectories  
•  Provide a joint picture of operational and epidemiological risks



Modeling done to date



Modeling done / being done to date 
has focused on:

The impact of RDTs to reduce time until outbreak detected 
compared to current F/R EIA surveillance system
• In progress from Burnett via Ethiopia pilot

Modeling to optimize RDT distribution
• In progress from JHU via Zambia pilot



Modelling RDT Use Cases 
Matt Ferrari, Tiffany Leung, Callum Arnold

William Moss, Bryan Patenaude, Alex Kong
Amy Winter



Three Use Cases

Estimating measles burden 
from surveillance data

• Total cases
• Age-specific burden

Outbreak detection
Anticipating outbreaks
• Early warning systems



Three Use Cases

Estimating measles 
burden from surveillance 
data
• Total cases
• Age-specific burden

Outbreak detection
Anticipating outbreaks
• Early warning systems

Approach to all three 
involves modelling: 

• Measles dynamics
• Rubella dynamics
• Other sources of febrile rash 

(as noise)
to quantify the impact of false 
positives and false negatives as 
a function of 

• Test characteristics
• Epidemiological context on 

each use case



Deployment of Measles RDTs

As vaccination coverage increases, measles 
becomes a decreasing fraction of the total 
febrile rash signal …



Burden Estimation
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Fig 4. Estimated burden of measles (top) and the error range from the simulated ground truth (bottom) 

using different estimation frequencies for low, medium, and high vaccination coverage.

• Increasing the frequency of estimation of the relative 

proportion of cases due to measles improves measles 

burden estimation and allows for potential timely 

outbreak detection.

• The TSIR model provides a reasonable estimated burden 

of measles that follows the overall measles trends.

• Forthcoming work involves:

- Burden estimation over a vaccination ramp-up

- Age-specific or time-varying reporting rates.

- Reconstructed time series (Fig 4) show monthly 

estimation (purple) provides smallest error in the 

estimated measles burden.

- Monthly estimation (purple) is more robust to non-

measles febrile rash cases than the standard (gray) 

method.

- Measles infections time series estimated monthly traces 

the simulated ground truth most closely.

We took these steps to estimate the simulated burden of 

measles.

 with an 

age-structured transmission model of measles and 

rubella (Fig 2). Add 20% of infections as geometrically 

distributed noise.

 (Fig 3) using a test 

with 90% sensitivity and 95% specificity.

 of clinical cases 

by estimating the relative proportion due to measles 

under one-time, yearly, and monthly frequencies.

4. Estimate the “true” reporting rate used to generate the 

data using a TSIR model.

 of measles.

Limitations of febrile-rash surveillance on 
the estimated burden of measles

ACKNOWLEDGEM ENTS 

M ETHODS

RESULTS

INTRODUCTION

This project measures the effectiveness and efficiency of 

the use of measles IgM rapid diagnostic tests in the 

estimation of the burden of measles and detection of 

measles outbreaks.

Measles vaccination programs and surveillance are integral 

to measles elimination. However, measles surveillance 

based on clinical presentation with febrile rash (Fig 1) is 

non-specific and becomes increasingly non-specific as 

vaccination increases.

Here we describe 1) the trend in the bias in estimated 

measles burden as the relative proportion of non-measles 

febrile rash increases with vaccination and 2) how limited 

diagnostic testing can reduce this bias.

This project is funded by Gavi, the Vaccine Alliance.

For virtual poster, visit: https://osf.io/bx567/

Fig 3. Clinical febrile rash cases attributed to measles, rubella, and other sources (stacked) over low, 

medium, and high vaccination coverage.

Tiffany Leung and Matthew Ferrari
Center for Infectious Diseases Dynamics, Department of Biology, Pennsylvania State University, USA

Fig 1. Overview of the febrile-rash surveillance 

system.

Infected with: 

    Measles     Rubella     Other

Clinical 

cases

Tested 

cases

Febrile rash 

infections

Fig 2. Model of measles and rubella transmission. 

Immune status: maternally immune (M), 

susceptible (S), infected (I), and recovered (R).
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Estimated yearly

Simulated ground truth All cases assumed measles-positive (standard)

Estimated once Estimated monthly

DISCUSSION

Measles

Rubella

Other

Use the relative proportion of measles positive cases among tested group, to 
infer number of “test positives” among untested suspected cases 
Employ standard TSIR-style model to estimate under-reporting and total 
burden



Deployment of Measles RDTs

As coverage increases (and measles becomes relatively rarer) bias 
increases and annual accuracy declines. Low accuracy 
diagnostics introduce a bias at high coverage because they 
disproportionately result in false positives. 



Deployment of Measles RDTs

While unbiased estimates of burden are possible with imperfect 
tests (sens/spec as low as 85%), higher accuracy diagnostics   are at 
a premium as measles becomes relatively rarer. 
This holds for all testing rates. 



Deployment of Measles RDTs

While unbiased estimates of burden are possible with imperfect 
tests (sens/spec as low as 85%), higher accuracy diagnostics   are at 
a premium as measles becomes relatively rarer. 
This holds for all testing rates. 



Outbreak Detection

Outbreak detection criteria that are can differentiate between 
measles outbreaks and other febrile rash outbreaks



Outbreak Detection

Outbreak detection criteria that are can differentiate between 
measles outbreaks and other febrile rash outbreaks

And to be impactful, they must do so while outbreaks are still small. 
Small outbreak alert thresholds could be overwhelmed by rare 
false positives when non-measles febrile rash cases are prevalent



Outbreak Detection

Outbreak detection criteria that are can differentiate between 
measles outbreaks and other febrile rash outbreaks

And to be impactful, they must do so while outbreaks are still small. 
Small outbreak alert thresholds could be overwhelmed by rare 
false positives when non-measles febrile rash cases are prevalent

RDTs result in faster confirmation 
(days or weeks depending on the setting) 
but may also result in higher rates of 
false positives compared to conventional 
diagnostics



Outbreak Detection

Under some settings outbreak detection 
using RDTs can achieve accuracy 
comparable to “perfect” tests, BUT …



Outbreak Detection

Optimal outbreak definition (e.g. observing C positive cases) to 
minimize delays in detection and false-positive alerts depends on:
• Test characteristics (individual sensitivity and specificity)
• Relative prevalence of measles and non-measles febrile rash
• Dynamics of non-measles febrile rash (e.g. SIR, seasonal, or 

uniform in time) 

Under some settings outbreak detection 
using RDTs can achieve accuracy 
comparable to “perfect” tests, BUT …



Outbreak Detection

Under some settings outbreak detection 
using RDTs can achieve accuracy 
comparable to “perfect” tests, BUT …



Lots left to be done!



Examples

Making the case for RDTs and use cases
Current focus on outbreak detection → application 
throughout outbreak 
Modeling hybrid systems → mixed deployment of RDTs 
and conventional diagnostics

Operational support for rollout
Which countries (states/districts) first? Priorities as 
supply increases?
Which use cases to prioritise? Burden, outbreak 
detection, risk assessment
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Request for Proposals

Now accepting proposals, deadline: 24th October @ 23:59 BST
• See: Guide for Applicants 

Proposals should address one or more of the following conceptual 
ideas:

1. Enhancing surveillance across different contexts

2. Optimising Outbreak Response and Real-Time Use of 
RDT Data

3. RDT Rollout Planning

4. Estimating test demand and supply needs

5. Evaluating cost and operational trade-offs

https://www.measles-analytics.org/request-for-proposals


RfP Requirements
Collaboration requirements:

• Proposals must include collaboration between multiple modellers to 
ensure methodological diversity and robustness

• Local partners or users of modelling outputs should be involved from 
project conceptualisation through to modelling, interpretation, and 
dissemination. Their role should be clearly defined and meaningful. 

Application requirements:
• Research proposal (including scientific approach and collaboration 

plans), budget proposal, timeline, dissemination plan, CVs
o All applications will be reviewed blindly by an external review committee
o Scoring criteria and eligible costs are available on the MAH website

Q&A Drop-in session: next Monday 15th September @ 16:00 BST – 
bring questions about RfPs & Exchange Visits, call open for 1hr



Thanks for joining

Questions? 

vimc-mah@imperial.ac.uk
MAH Teams
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