
Focused on:
Translating identified gaps
and priorities into
preliminary national
roadmaps 
Defining regional priorities
for quality assurance,
laboratory exchanges,
technical assistance and
standardized procedures.

Assessing existing capacities
Identifying national and
subregional priorities
Defining minimum
laboratory capabilities
Discussing regional
harmonization
Introducing external quality
assessment.
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Context

Malaria elimination in the Americas requires surveillance systems capable of answering
increasingly specific programmatic questions. Molecular malaria surveillance (MMS) can
complement clinical, epidemiological and entomological surveillance by providing
information on parasite and vector genetics, including species identification, drug resistance,
diagnostic failure, transmission patterns and connectivity between transmission foci.

The MMS Américas Network was established to strengthen molecular malaria surveillance
across the region and to promote collaboration among countries. The network brings
together more than 15 countries and aims to translate molecular and epidemiological data
into evidence that can inform national malaria control and elimination strategies.

About the workshop

The First Regional Workshop on the
Implementation of the MMS Américas
network brought together national
malaria program (NMP) leaders,
surveillance officers, laboratory leaders
and other technical partners to establish
a shared understanding of molecular
surveillance, identify regional and
subregional priorities, assess capacity
gaps, and define preliminary national and
regional actions.

The three-day workshop was structured to move from a common technical foundation
toward country-level implementation and regional coordination.

DAY 1 DAY 2 DAY 3
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Establishing a common
understanding of
molecular malaria
MMS application
MMS programmatic value,
using six practical use
cases.

Focused on: Focused on:



KEY TAKEAWAYS
Molecular surveillance should be used as a tool to answer specific programmatic
questions rather than as an end in itself.
The region has important laboratory infrastructure and technical capacity, but
bioinformatics, quality assurance, access to reagents and sustained financing
remain major constraints.
No single country has all the capacities required for comprehensive molecular
surveillance. Regional collaboration can therefore connect complementary
expertise, infrastructure and services.
Priority applications differ according to epidemiological and programmatic context.
Across the subregions, molecular diagnosis, imported malaria, drug resistance and
connectivity emerged repeatedly as priorities.
Harmonized standard operating procedures (SOPs), external quality assessment,
sample and data exchange, and technical assistance will be essential to generate
comparable and actionable information across countries.
The workshop identified strong willingness among countries to collaborate, share
experience and strengthen capacities through the network.
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Key contributions from the sessions: 

This session introduced the added value of genetic information for
malaria programs and how different sequencing techniques can
support discovery of markers and characterization of population
diversity. 
The central message was that molecular surveillance
complements rather than replaces clinical, epidemiological and
entomological surveillance. Implementation can be progressive
and adapted to each country’s existing capacity.

Introduction to
molecular

surveillance for NMP
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Species confirmation and mixed or
submicroscopic infections

Participants discussed the use of
conventional PCR, multiplex qPCR and
amplicon panels to distinguish P. vivax, P.
falciparum, mixed and submicroscopic
infections. 
The method selection should depend on
the epidemiological question and
laboratory capacity. 
Time and availability of materials were
identified as practical constraints.

“Resistance” or diagnostic test failure 
(pfhrp2/3 deletions)

The importance of detecting pfhrp2/pfhrp3
gene deletions was addressed:  false
negatives with HRP2-based rapid diagnostic
tests and low parasitemia.
Participants reviewed confirmatory
approaches including nested PCR, single-step
PCR and sequencing.
A case study was used to discuss the
investigation of discordant results and the
actors involved in decisions concerning
diagnostic policy.

Antimalarial drug resistance

Participants emphasized that countries
should prioritize markers according to
their own context and select methods
such as PCR-RFLP, ddPCR or sequencing
according to the question and available
capacity.
Other causes of treatment failure,
including adherence, reinfection and
medicine provision, must also be
considered.
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Local transmission, importation and
reintroduction
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Molecular tools can help distinguish local
transmission, imported infections and
reintroduction by assessing genetic similarity
and relatedness.
Microhaplotypes, SNP panels and sequencing
offer different levels of resolution, while
travel history, clinical information and
geographic context remain important
complementary information.
Serological tools are recommended for low
transmission areas.

Connectivity between foci and regions

Connectivity analyses can determine
whether parasite populations in different
locations are linked through human
mobility or a common source.
Participants highlighted the need for
representative samples, timely
epidemiological information, sample
exchange and agreements for cross-
border data sharing.

Entomological molecular surveillance

Molecular tools can provide key vector
information: Anopheles species, insecticide
resistance, Plasmodium spp. infection, blood-
meal sources. 
It is needed to complement with information
about vector interventions: indoor residual
spraying, use of mosquito nets, and larval
control strategies.
Molecular markers such as kdr and Ace-1 can
complement phenotypic bioassays, which
remain essential for characterizing insecticide
resistance.
Coordination, communication and sustainable
resources were identified as important
implementation gaps.
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Subregion Priority use cases Main gaps/needs

Guianan
Amazon

Drug resistance
Imported cases
Molecular diagnosis

Sample availability
Broader analysis of imported cases
Molecular diagnostic standardization
Data/sample exchange
Bioinformatics
Pfhrp2/3 deletion surveillance
Realistic implementation timelines

Mesoamerica
& Caribbean

Molecular diagnosis
Imported cases
Connectivity

SOPs
External Quality Assurance
Bioinformatics
Technical training
Supplies
Expert support
Cooperation for connectivity
Vector surveillance

Andean
Amazon

Molecular diagnosis
Drug resistance
Imported cases

Low-parasitemia detection
SOPs and guides
Standardized materials
Collaboration for imported-case analyses
Strengthened molecular entomology
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The Network Assessment provided a baseline of molecular malaria and
vector surveillance capacity. Sixteen countries participated in the malaria
molecular surveillance assessment and 14 in the vector component.
The region showed relatively strong basic laboratory infrastructure, while
the principal gaps were in bioinformatics, quality assurance, reagents and
sustained financing.
The assessment also showed that specialized capacities are distributed
across countries. This supports the rationale for a network that can connect
laboratories through training, technical exchange and shared procedures
and collaboration.

Regional Network
Assessment:

Results

Groupwork: Subregional priorities

Participants worked in three subregional groups to validate the assessment findings, identify
context-specific use cases and define strengthening needs.

Across all three subregions, participants emphasized regional cooperation,
exchange of samples and information, shared control panels, timely access to
supplies and stronger political support for sustained molecular surveillance.
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A practical framework was presented to classify laboratories across
infrastructure and equipment, molecular techniques, bioinformatics,
and quality and programmatic integration. Basic capacity includes
conventional PCR, intermediate capacity incorporates qPCR and more
specialized analysis; and advanced capacity includes sequencing,
advanced bioinformatics and routine programmatic integration.

The workshop emphasized that advanced sequencing and
bioinformatics are not prerequisites for starting useful molecular
surveillance. Reference-laboratory collaboration can help bridge gaps
while countries progressively develop their own capacity.

Participants also discussed regional harmonization of SOPs to improve
comparability, support quality assurance and avoid duplication. A
prioritized list of SOPs and technical guidance was proposed, with
responsibilities for development, review and validation to be defined
within the network’s governance.

Minimum
capacities and

regional
harmonization
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The workshop introduced the WHO Malaria NAAT EQA scheme,
developed by WHO and UK NEQAS to strengthen the quality and
comparability of nucleic-acid amplification testing for malaria.
The scheme can support detection and species identification and can
be extended to applications such as pfhrp2/3 deletions and molecular
resistance markers.
Participation and documented procedures were highlighted as
important mechanisms for strengthening regional confidence in
molecular results.

Introduction to
the WHO Malaria

NAAT EQA

National Roadmaps 

Each national delegation developed a preliminary 6-12 month roadmap based on the
previous discussions from each session, identifying priority objectives, activities, timelines
and support required from the network.

In summary, the national roadmaps highlighted strong demand for bioinformatics support,
SOP development, training and participation in EQA, followed by technical exchanges and
laboratory placements. Equipment needs were less frequently prioritized, reinforcing the
finding that the main constraints are technical capacity, data analysis and quality assurance
rather than basic infrastructure.
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0-6 months
Develop priority SOPs and initiate capacity-

building activities.

6-12 months
Implement priority activities and expand

participation in EQA.

12-24 months
Advance connectivity analyses, next-generation

sequencing and genomic surveillance.
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The plenary review of the 16 national roadmaps identified three immediate areas for
coordinated regional action:

WHO Malaria NAAT EQA: prioritize the incorporation of additional regional laboratories,
with financing and registration management identified as key barriers to participation.
Laboratory exchanges and technical assistance: facilitate exchanges and targeted
support in bioinformatics, sequencing, data analysis and assay validation.
Regional SOPs and technical guidance: prioritize procedures for dried blood spot sample
collection and shipment, DNA extraction, qPCR for species and submicroscopic
infections, EQA preparation, and basic molecular resistance-marker panels.

Implementation horizons:

Regional priorities and next steps

These priorities are intended to establish a sequence for implementation and do not replace
other needs identified by participating countries. The workshop concluded that many
national needs are shared and that the region already contains complementary capacities
that can address them. The principal challenge is to coordinate and facilitate the exchange of
knowledge, tools, samples and services across the network.
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Conclusion

The First Regional Workshop established a common technical and programmatic foundation
for the MMS Américas Network. It demonstrated that the region has substantial laboratory
tructure, scientific expertise and willingness to collaborate, while also identifying important
gaps in bioinformatics, quality assurance, standardized procedures, supplies and sustainable
financing. 

The workshop moved the network from a shared assessment of needs toward a preliminary
implementation agenda. By connecting complementary capacities, supporting harmonized
procedures and quality systems, and facilitating technical exchange and data collaboration,
MMS Américas can help countries progressively integrate molecular surveillance into routine
malaria programs and use genomic and molecular evidence to inform control and
elimination decisions.
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Workshop Agenda
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