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Introduction
International Symposium on Malaria prevention and control in mobile and hard to reach
populations
April 6 - 8, 2022, Torarica Resort, Paramaribo - Suriname

Introduction

Mobile and hard to reach populations are exceptionally vulnerable to infectious diseases as a result
of mobility and poverty related risk behaviors and barriers to, and distance from, health services.
In malaria eliminating countries they are often recognized as drivers of residual malaria transmission, or they can be linked to a potential increased risk of emerging malaria drug resistance or to
reintroduction of malaria in areas that were cleared of the disease. To be able to effectively progress towards malaria elimination and prevention of reintroduction of malaria it is essential that no
one is left behind, and that mobile (migrant) and hard to reach populations are identified and incorporated in malaria elimination strategies and policies. Effective management of malaria in these
populations will require programs that include targeted activities adapted to the context of the
people at risk, interventions that are timed with seasonal mobility, development and scale-up of
migrant-friendly health services; and strengthening of program activities to engage these key populations. Targeted approaches often require innovative solutions. Innovation for malaria control
and elimination in mobile and hard to reach populations is happening around the world, but dissemination of information about best practices, the context in which these innovative approaches
or new tools may be employed, and their potential applicability in other settings than those in
which they were designed is often not done on a similar scale. Suriname is on the road to malaria
elimination. The last mile is challenging because of residual malaria in mobile and hard to reach
populations. Within this context, the Ministry of Health in Suriname and collaborating partners are
organizing a symposium that would allow participants from different parts of the world to engage
in presentations of and discussions about innovative approaches and tools for malaria prevention
and control in mobile (migrant) and hard to reach populations.
The objectives of the meeting are to:

1) share experiences and lessons learned from innovative approached to malaria control and prevention in mobile and hard to reach populations,
2) share (preliminary) results from (ongoing) operational research projects or pilot studies on this
topic,
3) discuss the applicability of innovative strategies in different contexts, and
4) develop a summary report of the meeting with an overview of strategies and the outcome of the
discussion. This final document will then be disseminated and may serve as a basis for guidance
development for malaria prevention and control in these challenging populations.
The audience targeted with this symposium includes international developers and implementers of
innovative methods, tools and strategies, scientist active in this field, health institutions working
on Malaria control and elimination, especially those dealing with the key risk populations that are
discussed here, and international partners, including donors and technical agencies.
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EXPECTED OUTPUTS

• All around improved knowledge about innovative strategies implemented or piloted, and possibility to continue networking after the meeting.
• Summary report with an overview of the strategies developed or in progress and their impact/
interest, and dissemination of this report (publication, advocacy, guideline proposal)

PARTNERS
▪ Ministry of Health of the Republic of Suriname/ Ministry of Health Malaria Program Suriname
▪ Foundation for the Advancement of Scientific Research in Suriname (SWOS)

▪ Centre Hospitalier de Cayenne, French Guiana

The organizing committee welcomes all participants on this symposium and looks forward to
fruitful exchange of information.

5

The Scientific Committee
The conference organization was able to engage a scientific committee consisting of
malaria experts from different regions of the world. This committee selected submitted abstracts for oral and poster presentations at the symposium. Abstracts were selected based on first their relevance to the subject of the symposium, then on their
scientific level and on appropriateness for oral or poster presentation. Qualifying
abstracts not selected for oral presentation because of time limitation were assigned
a poster presentation. Finally, the committee invited Keynote speakers with long
experience in malaria control and/or management, delivering lectures at the opening
of the symposium and the different sessions.
The members of the scientific committee are:



Dr. Hedley Cairo, Coordinator diagnosis and treatment, MoH Malaria Program,
Suriname



Dr. Maylis Douine, Centre d'Investigation Clinique Antilles-Guyane/Inserm
1424



Dr. Florence Fouque, Ph.D. Scientist, Focal Point for Vectors, Research for
Implementation Unit



Dr. Hélѐne Hiwat, Coordinator MoH Malaria Program/ Member Malaria Elimination Taskforce, Suriname



Dr. Michael Macdonald, Sc.D., Consultant to IVCC (Innovative Vector Control
Consortium)



Dr. Oscar Mesones Lapouble, Technical Officer at the Pan-American Health
Organization -Suriname / Member Malaria Elimination Taskforce, Suriname



Prof. Mathieu Nacher, Centre Hospitalier de Cayenne, CIC INSERM 1424



Prof. François Nosten, Centre for Tropical Medicine and Global Health, Nuffield Department of Medicine Research building, University of Oxford Old
Road campus, Oxford, UK. Shoklo Malaria Research Unit, Mahidol-Oxford
Tropical Medicine Research Unit, Faculty of Tropical Medicine, Mahidol University, Mae Sot, Thailand.



Dr. Martha Suárez – Mutis, MD , PhD. Institute Oswaldo Cruz. Fiocruz. Rio de
Janeiro. Brazil.



Dr. Stephen Vreden, MD, PhD. Foundation for Scientific Research in Suriname
(SWOS), Vice chair Malaria Elimination Taskforce Suriname.
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Agenda
Wednesday April 06, 2022
08.30
09.00
09.10
09.20
09.30
09.40

09.50

Walk-in
Welcome and introduction ………………… Master of Ceremonies
………………… Dr. John Reeder (WHO/TDR)
………………….Dr. Andrea Bosman
(Global Malaria Program)
………………… Dr. Roberto Montoya (PAHO)
Official opening of the Symposium ……….. H.E. Amar Ramadhin
(Minister of Health Suriname)

10.10

Keynote lecture: The importance of mobile and hard to reach populations for
malaria elimination ……….. Dr. Prudence Hamade (Malaria Consortium)
Discussion

10.30

Coffee Break

10.50

Keynote lecture: Training isolated populations in the Amazon to self-diag
nose and self-treat for malaria: results of the Malakit operational research
study ………………………………….……. Dr. Maylis Douine
Discussion

11.10

Session I; Theme: Diagnosis and Treatment of malaria, part I
Chair: Prof. Martin Grobusch

11.20

CUREMA: an intervention research project aiming malaria elimination
among hard-to-reach mobile population in the Guiana Shield
…………………………………………………………..… Dr. Alice Sanna

11.35

Extended Standard Interventions Contribute to Reduced Malaria Cases
Among Hard-to-Reach Populations in Myanmar …… Dr. Kyaw Myint Tun

11.50

Evaluating malaria control interventions in a specific context: a methodologyical conundrum? Malakit as a working example ….... Mr. Yann Lambert

12.05

Sanitary tolls (alcabalas sanitarias) as a complementary control activity to
provide malaria diagnosis and treatment at goldmines exit checkpoints in
Bolivar state, Venezuela ……………………………..… Dr. Magda Magris
General discussion

12.20
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12.45

Lunch

Session II; Theme: Social and Behavioral studies in malaria, part I
Chair: Dr. Alice Sanna
14.15

Malaria early warning system: assessing the role of population mobility and
networks on malaria transmission in the Amazon ….. Alisson Barbieri, PhD

14.30

The weak cooperation of Fulani communities (Shepherds) in migration in
southern Benin in the prevention and control of malaria during this period of
the COVI19 pandemic ………………………………. Mr. Rodrigue Akpovi

14.45

“Lil Mosquito, Big Problem”: Creating a Social and Behavior Change
Campaign for Gold Miners in Guyana ………………..… Sean Wilson, MSc

15.00
15.15
16.00

Community Gate Keepers as a Catalyst for Prompt Malaria Diagnosis and
Treatment in Hard to Reach Communities in Osun State, Nigeria
…………………………………………………...… Dr. Ademola Adelekan
General Discussion
Closing day 1

18.30

Welcome Reception ……………………….. Ministry of Health
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Agenda
Thursday April 07, 2022
08.30
09.00

Walk-in
Summary day 1 ……………………………………..…. Dr. Hélène Hiwat

09.15

Keynote lecture: Malaria elimination in Suriname: not a paved road!
…………………………………………....…. Marthelise Eersel MD, MPH

09.35

Discussion

(Chair of the Malaria Elimination Task Force Suriname)

Session III; Theme: Diagnosis and Treatment of malaria, part II
Chair: Dr. Stephen Vreden
09.45

Malaria persistence after weekly active case detection (ACD) in a native
community in the Peruvian Amazon …………....… Mr. Luis Cabrera-Sosa

10.00

Eliminating malaria: results from tailoring active case detection approaches
to remote populations in forested border areas in northern Cambodia
……………………………………………….…….… Mr. Lieven Vernaeve

10.15

10.30

Suriname on the road to malaria elimination: best practices from two Indig
enous villages, Palumeu and Pelele Tepoe, Suriname
……………………………………………...…… Gaitree Baldewsingh, MD
General discussion

10.45

Coffee Break

Session IV; Theme: Vector control studies in malaria
Chair: Dr. Hélène Hiwat
11.05

Malaria vector control tools in emergency settings: What do experts think?
Results from a DELPHI survey …………………...... Dr. Christophe Boëte

11.20

Implementation research projects on personal protection packages for mo
bile migrant populations in Greater Mekong Subregion: stepped-wedge
cluster-randomised controlled trials ……………………... Dr. Win Han Oo

11.35

Field evaluations of novel spatial repellent tools for vector-borne diseases in
conflict affected communities living in temporary shelters. Studies on mos
quitoes and sandflies. (North-East Syria, Southern Yemen and Northern
Nigeria: 2020 – 2023) ……………………………..… Mrs. Ramona Scherrer
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11.50
12.05

A Study of Targeted and Tailor-made Intervention cocktail for accelerated
malaria control in Jhum (shifting) cultivators Tribal Communities of Dhalai,
Tripura State, India …………………………...….. Dr. Ipsita Pal Bhowmick
General discussion

12.30

Lunch

14.00

Keynote lecture: A system of community-based management of malaria in
the absence of health infrastructure in remote small scale goldmining areas
in Suriname …………………………………….. Drs. Hedley Cairo, MPH
Discussion

14.20

Session V; Theme: Multifacetted strategies in malaria control
Chair: Dr. Maylis Douine
14.30

Malaria elimination in hard-to-reach communities of Karen State, Myanmar:
community engagement, malaria posts and targeted mass drug administra
tion ………………………………………………...….. Jordi Landier, PhD

14.45

Managing Malaria in migrant and tribal communities of southern Rajasthan
…………………………………………………………….. Dr. Arpita Amin

15.00

Evaluating tailored intervention packages for high-risk populations in the
Asia Pacific and Sub-Saharan Africa ……………….. Mrs. Allison Tatarsky

15.15

Symposium on Malaria Prevention and Control in Mobile and Hard to
Reach Populations; Private Sector Access to Malaria Prevention Tools for
hard to reach, at-risk populations in Myanmar ……………Mrs. Sandii Lwin
General Discussion
Closing day 2

15.30
16.00
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Agenda
Friday April 08, 2022

08.30
09.00

Walk-in
Summary day 2 …………………………………...….Dr. Maylis Douine

Session VI; Theme: Social and Behavioral studies in malaria, part II
Chair: Dr. Martha Suárez-Mutis

09.10

Understanding malaria risk and prevention preferences among forest goers
in Thailand ……………………………………… Dr. Panarasri Khonputsa

09.25

The Great Indian Thar Desert’s malaria prevention and control in mobile
and hard to reach populations ………….…….…. Dr. Brij Kishore Tyagi

09.40

The success of scaled-up malaria elimination interventions for mobile and
migrant populations along the Vietnam-Cambodia border: Findings from a
qualitative study ………………………………..… Ms. Thuan Thi Nguyen

09.55
10.10

The social context of malaria elimination in the Greater Mekong Subregion.
Lessons from malaria interventions in hard-to-reach populations in Cambo
dia, Vietnam and Laos ……………………..... Prof. Koen Peeters Grietens
General discussion

10.30

Coffee Break

10.50

Poster viewing session
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Session VII; Theme: Malaria related other subjects not classified
Chair: Dr. Oscar Mesones Lapouble
11.20

Re-imaging malaria treatment packaging to improve adherence among gold
miners in Guyana ………………………….……….. Dr. Kashana James

11.35

Cross-border malaria drivers and risk factors on the Brazil-Venezuela bor
der between 2016 and 2018 …………………..…….… Dr. Kinley Wangdi

11.50
12.05

Identifying groups at increased risk of malaria disease and death
………………………………………………….....… Mr. Emmanuel Bache
General discussion

12.25

Presentation Final Meeting Outcomes ……………….Dr. Stephen Vreden

12.50

Closure Symposium ………………………….Marthelise Eersel MD, MPH

13.00

Lunch

(Chair of the Malaria Elimination Task Force Suriname)
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Oral presentations; Session I
CUREMA: an intervention research project aiming malaria elimination among hard-toreach mobile population in the Guiana Shield.

Authors: Alice Sanna1, Yann Lambert1, Lise Musset2, Stephen Vreden3, Martha Suarez-Mutis4,
Michael White5, Maylis Douine1
1 Centre d'Investigation Clinique Antilles-Guyane, Centre Hospitalier de Cayenne, INSERM
1424, Cayenne, France,
2 Laboratoire de parasitologie, Institut Pasteur de la Guyane, Cayenne, France,
3 SWOS - Foundation for the Advancement of Scientific Research in
Suriname, Paramaribo, Suriname,
4 Laboratório de Doenças Parasitárias (IOC) – Fundação Oswaldo Cruz, Rio de Janeiro, Brazil,
5 Institut Pasteur, Paris, France
Presenting author e-mail: alice.sanna@ch-cayenne.fr
CUREMA is a mixed-methods interventional, multicentric, international study, based on a pragmatic
approach. Moreover, many of the components of the intervention and the evaluation have been designed with a participatory approach.

The target of this public health intervention research is the hard-to-reach, mobile population working
in informal gold mining (garimpeiros) in the South of the Guiana Shield (between Suriname, French
Guiana and Amapá-Brazil). We previously developed an innovative approach for improved management of malaria attacks in this context: the Malakit. In this context, the last challenge to meet is the
radical cure of latent P. vivax infections, which otherwise lead to spontaneous recurrences and fuel
vector-borne transmission.
In this light, our innovative approach is to combine several innovative tools for malaria case management and offer them at strategic cross-border staging areas, where garimpeiros can be easily met. Our
intervention might have an effect on asymptomatic carriage of P. vivax hypnozoites (radical cure of
individuals at risk, Module A) and on malaria episodes occurring in extremely remote areas
(distribution of Malakits, Module B). They will be associated with core health education activities on
malaria and its treatments.
The purpose of CUREMA stuty is to test an intervention model that could address malaria elimination
in a mobile, clandestine and isolated population, producing results that can be transferred to many
contexts facing the same challenges around the world. In order to generate the data necessary for
health authorities, the study will evaluate two aspects of the intervention (hybrid design):
o The population-scale effectiveness of th e inter vention to r edu ce m alar ia transm ission
with a quasi-experimental approach.
o The implementation itself of the intervention, generate valuable knowledge for further implementation within local health services.
This evaluation will be carried out through the components of the CUREMA study: the intervention
itself, pre/post-intervention cross-sectional surveys, a nested cohort, the qualitative evaluation and
the modelling of epidemiological surveillance data.
The implementation of these components will have an expected duration of approximately 27 months,
the start of inclusions is scheduled for September 2022.
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Extended Standard Interventions Contribute to Reduced Malaria Cases
Among Hard-to-Reach Populations in Myanmar
Kyaw Myint Tun1, Khin Lin1, Hsu Thadar1, John E. Gimnig2, Ryan Wiegand2, William A. Hawley2, Alexander Moran3, Nu Nu Khin4, Feliciano Monti4 and Kyawt Mon Win5
1University Research Co., LLC (URC), USAID PMI Defeat Malaria, Yangon, Myanmar
2Centers for Disease Control and Prevention, Atlanta, USA
3University Research Co., LLC (URC), Chevy Chase, MD, USA
4 US. President's Malaria Initiative, U.S. Agency for International Development, Yangon, Myanmar
5 National Malaria Control Program, Department of Public Health, Ministry of Health, Naypyitaw, Myanmar
Presenting author e-mail: ktun@urc-chs.com
Malaria cases in Myanmar have declined ~90% over the past decade, coincident with the wide-scale deployment of early diagnosis and treatment through a national network of village malaria workers (VMWs) and
distribution of long-lasting insecticidal nets (LLINs). As malaria cases decrease, remaining cases are increasingly confined to hard-to-reach populations, including forest-related workers (e.g., loggers, hunters, plantation workers, and collectors of forest products) and farmers living in temporary shelters near their crops. To
better target these populations, we assessed the effectiveness of extended standard interventions in reducing
malaria incidence in villages with forest goers.
USAID/PMI Defeat Malaria project selected 38 villages and worksites in Tanintharyi Region (n=33) and
Rakhine State (n=5), based on high annual parasite index and the presence of a resident VMW for at least one
year prior to study implementation. We introduced a package of interventions in these villages, including the
distribution of topical repellents to forest goers, provision of additional LLINs, a communication package for
malaria prevention and training, and supervision while ensuring a continuous supply of health commodities
(rapid diagnostic tests [RDTs], and artemisinin combination therapy) to mobile malaria workers recruited
from the forest goer population. Baseline data were collected from 2017 to 2019, while intervention data were
collected from March 2020 to June 2021 with weekly monitoring of participant RDT results and repellent
replenishment. We recruited 2,624 forest-goers into the study. We conducted two analyses: an interrupted
time series (ITS) analysis to assess the impact of the package of interventions and a case-control analysis to
assess the use of topical repellents.
Pre-post estimates for the ITS analysis using negative binomial regression suggest a statistically significant
decrease in malaria cases comparing the baseline period to the intervention period (ARR=0.45, P<0.001).
The case-control study revealed high reported repellent usage (82.5% among cases and 98.2% among controls). Conditional logistic regression indicated that people with confirmed malaria, diagnosed by RDT, were
significantly less likely to have reported using a repellent during their last visit to the forest (AOR: 0.063, 95%
CI: 0.013, 0.317), even after controlling for sleeping under an LLIN at last forest visit, previous malaria diagnosis, history of fever in the past six months, gender and education level.

The study indicates that implementing a package of malaria prevention interventions contributed to a significant reduction in the number of malaria cases in the villages under study. Furthermore, the use of topical
repellents was associated with significantly lower odds of having malaria compared to not using topical repellents. These findings suggest that topical repellents could contribute to malaria prevention and elimination
efforts among hard-to-reach populations, especially in a setting where implementation of LLINs or indoor
residual spraying is challenging.
Keywords: Myanmar, malaria, topical repellent, extended standard interventions
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Evaluating malaria control interventions in a specific context: a methodological conundrum? Malakit as a working example.
Lambert Yann1, Galindo Muriel1, Hureau Louise1, Sanna Alice1,2, Hiwat Helene3, Cairo Hedley3,
Peterka Cassio4, Marchesini Paola4, Bordalo Miller Jane5, Gomes José5, Nacher Mathieu1,6,
Adenis Antoine1,6, Demar Magalie6,7, Musset Lise8, Vreden Stephen9, Suarez-Mutis Martha10,
Douine Maylis1,6
1 Centre d’Investigation Clinique Antilles-Guyane, Inserm 1424, Cayenne Hospital, Cayenne,
French Guiana
2 Regional Health Agency of French Guiana, Cayenne, French Guiana
3 National Malaria Programme of Suriname, Paramaribo, Suriname
4 National Malaria Programme of Brazil, Brazilia, Brazil

5 DPAC-Fronteira non-profit, Oiapoque, Brazil
6 TBIP, Université de Guyane, Cayenne, French Guiana
7 University laboratory of parasitology and mycology, Cayenne Hospital, Cayenne, French Guiana
8 Parasitology Laboratory, WHO Collaborating Centre, Pasteur Institute of French Guiana, Cayenne, French Guiana
9 Foundation for the Advancement of Scientific Research in Suriname, Paramaribo, Suriname
10 Parasitology Laboratory, Foundation Oswaldo Cruz, Rio de Janeiro, Brazil
Presenting author: yann.lambert@ch-cayenne.fr

The elimination of residual hotspots of malaria calls for innovative, tailored strategies. When public
health decisions have to be made, how can we design new interventions addressing a specific context and yet produce transferable evidence? Researchers focusing primarily on internal validity can
get lost in a methodological conundrum. Indeed, evaluating interventions in mobile migrant populations on a limited territory can hardly rely on experimental “gold-standard” designs such as cluster-randomized trials, and face strong practical challenges for data collection and management.
Between 2018 and 2020, the Malakit research project experimented self-diagnosis and selftreatment to address malaria in the mobile population working on clandestine gold mining camps in
French Guiana. Formative research involving the community in a participatory approach helped
design the content of the intervention. The evaluation of Malakit relied on mixed methods combining a quasi-experimental pre- and post-intervention design, longitudinal data collection, qualitative
interviews and mathematical modeling. An innovative information system supported the real-time
monitoring of the intervention with timely and good quality data collected offline by health mediators in five remote inclusion sites and managed with a combination of open-source and homemade
software.
A successful collaboration between Suriname, Brazil and French Guiana, Malakit is an example of
how evidence triangulated from a set of mixed methods can be useful to evaluate a new strategy of
malaria control and inform a prompt and context-driven decision-making.
Keywords: Evalu ation d esign, m ixed m eth od s r esear ch , infor m ation system
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Sanitary tolls (alcabalas sanitarias) as a complementary control activity to provide
malaria diagnosis and treatment at goldmines exit checkpoints in Bolivar state, Venezuela
Magda Magris1,2, Yonny Finol1, Milyann Pantoja1, America Rivero1 and Edison Soto2
1 National Malaria Program, Ministry of Health, The Bolivarian Republic of Venezuela
2 Pan-American Health Organization, Representation in Venezuela

Presenting author e-mail: mmagris2021@gmail.com
Background. B etw een 2012 and 2017, th e nu m ber of m alar ia cases in Th e Bolivar ian
Republic of Venezuela experienced a tenfold increase. The National Malaria Program (NMP) identified a significant focus in the country's far east region, being Sifontes and El Callao municipalities, in
Bolivar state, the most affected areas. In 2018, those municipalities reported more than 50% of malaria cases in the state, 35% in the country, and 15% in the Americas. The population mainly affected
was that devoted to informal and illegal gold mining activities, mostly floating population from all
over the country and neighbor countries, that increases suddenly two or three times the number of
residents.
In El Callao, a municipality with 21,769 inhabitants, according to official data (more than 48,000
according to a recent community census), NMP, the International Committee of the Red Cross
(ICRC), and the Pan-American Health Organization (PAHO) planned a comprehensive intervention,
aimed to control this extensive outbreak. The intervention included increasing the number of diagnosis and treatment posts (both microscopy and Rapid Diagnosis Tests-RDT) as a priority in inaccessible and hard-to-reach areas and mass distribution of Long-Lasting Insecticide Nets (LLIN). Within
the activities designed to expand community coverage in access to diagnosis and treatment services
is implementing sanitary tolls (alcabalas sanitarias). They are temporary posts strategically located
where human mobility local routes meet, at the intercept between rustic rural roads coming from
goldmine exploitation sites and main roads, around and during major dates. Due to the extreme
population mobility in the region, the goal is to prevent parasite exportation from high transmission
areas to receptive areas in the country (or other countries). This strategy entails logistical challenges
in the reorganization of health workers, supplies redistribution, and local coordination with authorities and community leaders. In 2019 and 2020, sanitary tolls were established in El Callao bus terminal during the holidays. The strategy offers malaria diagnosis using RDT to symptomatic individuals
and treatment to all positive cases. When the number of people boarding the buses is large, it is challenging to identify suspected cases, then a mass distribution of complete treatment is delivered.
Results. Th e com pr eh ensive inter ventio n in El Callao r e du ced th e nu m ber of m alar ia
cases by about 85%, from 27,993 (2018) and 38,085 (2019) to 4,562 (2020) and 5,086 (2021). Furthermore, the number of malaria cases from El Callao diagnosed in other states dropped from 6,736
(2018) and 2,706 (2019) to 202 (2020) and 114 (2021).
Conclusions. Sanitary tolls were conceived as part of the malaria control strategy in goldmines
related transmission; however, with the current strategy vision change towards elimination, it is a
measure that could be implemented on a large scale because, in addition to curing, it can help to
reduce transmission, and preventing re-establishment in receptive and vulnerable areas. Also, it is an
opportunity to communicate and educate the gold miners and the general population that malaria
elimination is a feasible national and global goal.
Keywords. m alaria, gold m iners, m alaria an d gold.
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Oral presentations; Session II
MALARIA EARLY WARNING SYSTEM: ASSESSING THE ROLE OF POPULATION MOBILITY AND
NETWORKS ON MALARIA TRANSMISSION IN THE AMAZON

Alisson F. Barbieri1, William K. Pan2, Gilvan R. Guedes1 and Reinaldo O. Santos1
1 Professor, Department of Demography, EPOPEA (Research Group on Population,
Economics and the Environment) and Cedeplar (Center for Regional Development and
Planning), Universidade Federal de Minas Gerais (UFMG), Brazil.

2 Elizabeth Brooks Reid & Whitelaw Reid Associate Professor of Population Studies and
Global Environmental Health, Nicholas School of Environment, Duke University, USA.
Presenting author email: barbieri@cedeplar.ufmg.br
Since 2011, no other region in the world has experienced a larger increase in malaria than the Amazon.
However, control strategies are often uncoordinated with poor geographic focus between and within
countries due to decentralized health systems and several weeks delay in surveillance reporting. There is
a critical need to improve malaria surveillance and accurately identify vulnerable populations.
Our recently funded NIH RO1 project “MEWS – Improving Response to Malaria Outbreaks in AmazonBasin Countries” will provide malaria forecasts based on the association of population mobility
(especially rural-rural) with frontier malaria. Labor migration, which is temporary and consists of both
long- and short-term migration, is a major cause of malaria transmission, yet few studies have quantified the proportion attributable to human movement. Understanding the mechanism through which
mobility maintains malaria endemic or epidemic is imperative for control programs. Whether the malaria-mobility link is related to frontier malaria, following political unrest, as is believed to be occurring
due to Venezuelan migration, or simply from migratory labor (internally or internationally), each malaria-migration context may require different control strategies and target populations. Unfortunately, the
ability to obtain mobility data in Amazon-basin countries is currently not possible so far.

In order to overcome this limitation and improve MEWS, we present an approach to monitor hard to
reach, mobile populations associated with high malaria transmission in Ecuador, Brazil and Peru. We
describe a community network sampling design and key informant survey in two transportation corridors (Brazil-Peru Amazon River and Ecuador-Peru Napo River), involving key informant interviews in
up to 180 communities per corridor and conduct network analysis to determine relationship ties, the
relationship between community network and malaria, and community network and public data. The
rationale here is twofold: first, community social networks should be strong predictors of malaria as
they can characterize cyclical and seasonal human migration, which cannot be monitored in the Amazon, yet is critical to transmission; second, if public data accurately predict community network structure, these data can be used to improve malaria risk estimates across larger geographic areas.
This is the first malaria forecasting system in the world that presents, as a major innovation, the quantification of the roles of social networks and mobility on malaria transmission across intra- and international borders. We assume that interventions targeting highly mobile populations (i.e., resource extractive activities, traders, hunters, etc.) have the greatest impact in reducing community-level malaria
rates. This approach may inform several cross-cutting areas of research, including land management,
conservation, and transmission of other infectious diseases. We also expect improved deployment of
malaria control resources and, as a next step, increased collaboration between governments to reduce
malaria burden.
Keywords. M alar ia, A m azo n, Po pu latio n M o bility, So cial Netw o rk s, Land Use,
Malaria Early Warning System (MEWS)
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Title of the communication: The weak cooperation of Fulani communities (Shepherds) in migration in
southern Benin in the prevention and control of malaria during this period of the COVI19 pandemic

Author : AKPOVI Hontongnon Rodrigue, doctorant en socio anthropologie à
l’Université d’Abomey Calavi au Bénin, akpovirodrigue1@gmail.com
Summary :
Malaria is an acute febrile human illness caused by the Plasmodium parasite which is
transmitted through the bites of infected female Anopheles mosquitoes. There were 241 million
cases of malaria in 2020 compared to 227 million in 2019. The estimated number of malaria
deaths stood at 627,000 in 2020, an increase of 69,000 deaths from the previous year. With
the rapid emergence and spread of COVID-19 on a global scale, statistics in the fight against
malaria are not very good, especially in developing countries, thus jeopardizing the major
advances made in this regard. This situation is current in Benin, a West African country, within
several social groups like the Peulhs (group of people whose main activity is cattle breeding) in
transhumance towards the south of the country during this period of drought when the death
rate linked to malaria has increased significantly. In a qualitative approach, based on a
descriptive analysis, this research aims to analyze the explanatory factors for the abandonment
of malaria prevention and control practices developed by the national malaria control program
for populations on the move in Benin. The results of this research show that responsibilities
are shared on both sides. Indeed, health care services have made the management of the
COVID 19 crisis their priority to the detriment of prevention campaigns including the
distribution of insecticide-treated mosquito nets, chemo-prevention of seasonal malaria,
indoor spraying residual insecticide to repel mosquitoes and awareness campaigns for
behavior change. On the other hand, the Fulani who had difficulty in observing preventive
methods, find themselves in an infernal circle of poverty which has taken a vertiginous
momentum due to the loss of earnings, linked to the COVID 19 pandemic. they refuse to access
health centers in order to avoid being diagnosed with the disease of COVID which according to
the majority of them, is only a pure invention of Western powers to decimate the Black people.
Faced with this situation, it is possible to define new adaptation strategies to control the high
mortality rate recorded in recent months in their ranks.

Keywords: Rejection of preventive methods, malaria, coping strategies
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Background
Malaria prevalence in Guyana is highest among men in the hard-to-reach malaria-endemic
mining communities in the hinterland regions where mining and logging activities create favorable environments for mosquito breeding and where malaria services are limited. The Ministry
of Health (MOH) introduced a community case management model to increase access to services; this model trains volunteer testers to diagnose uncomplicated malaria with rapid diagnostic tests and provide appropriate treatment. However, barriers to testing, treatment and
adherence remain. A baseline survey of 1685 miners in Regions 1, 7 and 8 revealed low prompt
care-seeking (36%) and malaria testing (48%) rates among miners with fever. MOH and the
USAID-funded Breakthrough ACTION Guyana project collaborated to design a multi-channeled
social and behavior change campaign to address these barriers in regions 1, 7 and 8.
Intervention & Methods
The objectives of the “Little Mosquito, Big Problem” (LMBP) campaign are to increase the proportion of the primary audience who feel at risk of malaria, test for malaria within 24 hours of
experiencing symptoms, complete malaria treatment as directed, and sleep under a long-lasting
insecticide-treated net every night. The baseline survey results were used to design the campaign and monitoring data to inform mid-course revisions. Communication channels include
animated and live-actor television spots, radio spots, a mini-series, banners, a Facebook page, a
music video, job aids, and laminated informational cards.
Results
The LMBP Facebook page has reached 591,190 people in Guyana (79% of the population) since
its launch in June 2020, with 57,078 in priority regions. Facebook analytics revealed that posts
were reaching more females than males, including health workers and other secondary audience members in the parts of the regions with stronger internet. To leverage this, the team created messages for this secondary audience, encouraging them to reach out to miners. Monitoring data from Regions 7 and 8 show that 43% of miners reported seeking care within 24 hours
of symptom onset, 73% of miners reported completing treatment during their most recent episode of malaria, 24% reported sleeping under an LLIN, and 88% reported they do not selfmedicate before testing for malaria.
Discussion
Monitoring allowed the team to rapidly identify which elements of the campaign were or were
not working and adjust to ensure it was reaching its intended audience. Testing and treatment
behaviors show initial improvements over baseline.
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Presenting author e-mail: ademola@bgri.org.ng
ABSTRACT
Background: Malaria is transmitted all over Nigeria; 76% of the population live in high transmission areas.
According to the 2020 World Malaria Report, Nigeria had the highest number of global malaria cases (27%) in
2019 and accounted for 23% malaria deaths. Some hard-to-reach rural communities require special measures
(boats and camels) to access and routine service therefore difficult. This intervention therefore designed to
determine the effect of engaging community gate keepers as a catalyst for prompt malaria diagnosis and
treatment in hard to reach communities in Osun State, Nigeria.
Methods: This is an intervention study, a quasi-experimental design without control was carried out at Koola
and Famia, communities in Modakeke, Osun State, Nigeria. A mixed-method study was used to collect baseline information on malaria incidence, diagnosis, prevention and treatment available in two study communities. Ten in-depth interviews were conducted among Female Religious Leaders (FRLs) while 134 questionnaires were administered among pregnant women, nursing mothers and mothers/caregivers of under-5
children. The outcome of the baseline was used to organized a three-day training on malaria diagnosis and
treatment in form of lectures, questions and answers, handouts, supervised practice and group discussion for
19 FRLs who consented to volunteer as malaria ambassador in their communities. However, only 12 who
successfully completed the training were inducted as malaria ambassadors. The trained FLRs were provided
with start-up consumables, and commodities which include thermometer and RDTs and antimalarial drugs for
prompt malaria diagnosis and treatment. The FRLs also provide malaria education twice a month during their
weekly church programmes. Data were collected from FRLs at 3 and 6 months on the malaria screening and
treatment. The Statistical Package for Social Sciences (SPSS) was used to facilitate the analysis of the data and
data were analysed using descriptive statistics and Chi-square.
Results: The total malaria screened in the two communities increased from 30.2% at 3 months to 62.9% after
6 months. The number of pregnant women positive to malaria increased 2.7% at 3 months to 4.3% at 6
months while the number of malaria positive pregnant women receiving antimalarial increased from 45.9% to
89.7% within 6 months. The number of under-5 children screened rose from 14.8% to 32.8% at 3 and 6
months respectively. The knowledge of malaria among community members increased from 23.9% to 89.7%
at 3 and 6 months respectively.
Conclusion: There was an increased in prompt malaria screening and treatment due to involvement of female
religious leaders. Community-based interventions with active involvement of community gatekeepers should
be promoted as strategies for the promotion malaria screening and treatment in hard-to-reach communities.
Keywords: Malaria; Hard-to-reach communities; Female religious leaders; Pregnant women
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Malaria persistence in indigenous communities represents a significant challenge for Peru's current
national elimination program due to their hard-to-reach location. Nueva Jerusalén (NJ) is a remote,
native Achuar community in the Loreto region, which is reachable by traveling more than 350 km (23 days by river and road) from Iquitos city, Loreto's capital. Here, we describe the short-term effect of
active case detection (ACD) on reducing malaria cases in this native community.
In November 2019, three consecutive ACD visits were conducted at intervals of 7 days in NJ. Blood
samples were collected for light microscopy (LM) and molecular detection (qPCR). Species-specific
treatment following the national guidelines was provided to any microscopy-confirmed malaria infection, regardless of the symptoms. Weekly positive rates were compared to determine if the ACD
changed the malaria prevalence in NJ.
Out of the 287 NJ inhabitants, the mean coverage in the weekly ACD was 71.5% (range: 70.4 –
72.5%). Overall, 83 (13.4%) and 123 (20%) malaria infections were detected by LM and qPCR. About
93% (114/123) of the infections detected by qPCR were due to Plasmodium vivax, and 7% (9/123)
were due to P. falciparum. The first ACD visit had the least malaria positive rate by LM (9.9%,
20/202) and qPCR (15.3%, 31/202) compared to the others (2nd: 14.9%, 31/208 and 22.1%, 46/208;
3rd: 15.5%, 32/206 and 22.3%, 46/206). There was no significant difference in the positive rate by
LM or qPCR among the 3 visits. However, the relative change in positive rate was 56.6% by LM, and
45.8% by qPCR, indicating that ACD was unsuccessful in reducing malaria cases in NJ.
This is the first report of malaria molecular surveillance in a native community in Loreto, Peru. Compared to other Amazonian endemic areas in Peru, NJ presented a high prevalence of malaria infections after each ACD visit (>20% by qPCR). The malaria positive rate was not markedly decreased
after consecutive ACDs during two weeks. A profound understanding of the transmission dynamics,
parasite and vector population, and human mobility patterns is required to provide insights into the
persistence of malaria in remote, indigenous areas.
Keywords: native com m u nity, m alar ia, active case detection, positive r ate.
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Eliminating malaria: results from tailoring active case detection approaches to remote
populations in forested border areas in northern Cambodia
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Background: Ca m b odia aim s for eli m in ation of all m a lar ia speci e s by 2025. R e m ain in g m a laria cases in Cambodia are concentrated in forested border areas and in remote populations, like mobile
and migrant populations and forest goers, who are hard to reach through passive case detection provided
by health facilities and village-based malaria workers. A key approach to reach these populations is active
case detection by mobile malaria workers (MMWs), which is operationally challenging because of changing
movement patterns of the target population moving into less accessible areas. Since January 2018, a tailored package of active case detection approaches to reach these hard-to-reach populations has been implemented in forested areas in northern Cambodia bordering Thailand, Laos and Vietnam.
Technical approach: K ey ele m en ts of the techn ica l appr oac h ar e to us e r espon sive m on itor ing systems to inform tactical adaptations, maintain operational flexibility, and implement close supervision practices to ensure service quality. Most importantly, the approach is embedded into local communities: MMWs are recruited from local communities, often speak the local language of minorities, and build
strong relationships with the target populations over time; the target population itself are key actors in
making the approach successful. Health education sessions include community dialogues at malaria
hotspots to set up networks for active fever screening and increase awareness of P. vivax radical cure which
was introduced nation-wide in 2021. Proactive case detection approaches include mobile malaria posts
positioned at frequented locations around and within forests, and outreach activities targeting more remote locations. Reactive case detection is conducted among co-travellers of confirmed P. falciparum cases.
Additionally, MMWs aim to distribute 2,250 LLIN/LLIHN per quarter among target populations.
Results: Fr o m Jan uar y 2018 to Dec em ber 202 0, th e pr oje ct w as i m ple m en te d in thr ee pr ov inces across 45 service delivery sites. In total, project MMWs tested 80,988 people, and detected 1,196 P.
falciparum, 84 mixed and 3,105 P. vivax cases. Service delivery sites were able to maintain consistently
high testing rates, with each of site testing a monthly average of 64 (SD 6) people in 2020. From 2018 to
2020, the P. falciparum+mixed/P. vivax ratio steadily inversed from 1.18 P. falciparum+mixed cases
detected for each P. vivax case in 2018 to 0.08 in 2020, indicating progress toward elimination of P. falciparum malaria. From 2021, the project was scaled up to 65 sites across three original and three additional provinces. From January to December 2021, 67,698 people were tested in total, and 9 P. falciparum,
2 mixed and 278 P. vivax cases w ere detected. MMWs remained efficient, testing a monthly 90 (SD 15)
people in 2021. Over the whole project period, 100% of cases were treated with artemisinin -combination
therapy or referred according to guidelines. Since introduction of radical cure in March 2021, 76% of eligible P. vivax+mixed cases were referred to radical cure either to health centres or research studies.

Conclusion: Re achin g th e har d -to-reach through active case detection is a key strategy to eliminate
malaria. However, each geographical area and socio-cultural context is different and requires adapted
approaches. This is an ongoing process requiring gathering of local knowledge of changing population
movements and characteristics, as well as socio-political changes to update optimal approaches and target
locations for case detection activities. This adaptive approach can be transferred to similar settings in other
areas targeting elimination among hard-to-reach populations.
Key words: M a lar ia eli m in ation , For est m alar ia, M obile an d m igr an t popula tion s, Ear ly
diagnosis and treatment, Community health workers
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Abstract
On the road to malaria elimination Suriname has developed several strategies in targeting reintroduction of P. vivax malaria cases in hard-to-reach areas. As P. vivax can be transmitted
from humans to mosquitos before infected individuals can develop symptoms elimination of
P. vivax malaria is more challenging and needs specific strategies. This paper describes and
evaluates practices applied in two remote indigenous villages in tackling P. vivax reintroduction from 2019 until 2022.
Suriname focused on four strategic areas to target the re-introduction of P. vivax malaria
cases. These included 1) increasing malaria diagnostic and treatment through the 1-3-7 surveillance method, rapid diagnostic testing (RDT), active and reactive case detection (ACD/
RCD), 2) effective vector control measurements including use of long-lasting insecticidetreated bed nets, mass drug administration (MDA), 3) increasing awareness through target
specific programs and 4) increasing surveillance. These measures were implemented in the
indigenous villages Palumeu in 2019 were P. vivax cases emerged after 3 years without malaria cases, and due to cross-border mobility of the Palumeu population in Pelele Tepoe in 2020.
The implemented measures resulted in a significant drop in the number of confirmed malaria
P. vivax cases in Palumeu from 55 in 2019 to 1 case by the end of 2020 while in Pelele Tepoe
the number of confirmed P. vivax cases registered in 2020 (126) t0 17 by the end of 2021. In
2021 Palumeu registered a slight increase (7 cases) part of which was relapses probably due
to therapy without primaquine given to previously infected pregnant and breastfeeding women. The last locally transmitted case for Palumeu was reported in July 2021. In Pelele Tepoe
the last local case was reported in September 2021. Both villages have been free of malaria
since.
Tackling re-introduction of P. vivax malaria cases in hard-to-reach communities through
implementation measures in all four strategic areas led to progress towards achieving the
national malaria elimination goal.
Keywords: malaria elimination, remote areas, Suriname
2074 characters
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The use and implementation of novel tools for malaria control such as long lasting impregnated
bednets (LLINs) and Indoor Residual Spraying (IRS) over the last decade has contributed to a substantial reduction in malaria burden globally. However numerous challenges exist particularly in
relation to vector control in emergency settings. This study seeks to explore expert opinion on the
utility of existing tools within the emergency context setting and to better understand the attitude
towards emerging and innovative tools (including Genetically Modified Mosquitoes) to augment
current approaches.
80 experts in the field of malaria and vector control were invited to participate in a two-round Delphi survey. They were selected through a combination of literature review and snowball sampling
reflecting a range of relevant backgrounds including vector control experts, malaria programme
managers and emergency response specialists. The survey was conducted online through a questionnaire and concentrated on the following topics, both in and outside emergency settings: the
utility and sustainability of current vector control tools,
the Feasibility, utility and challenges of emerging vector control tools as well as on the current and
unmet research priorities in malaria vector control and in malaria control in general.
37 experts completed the first round and 31 completed the second round of the survey. There was a
stronger consensus about the increased utility of LLIN compared to IRS in all settings, while insecticide-treated covers and blankets ranked very high only in emergency settings. When considering
the combination of tools, the ones deemed most interesting always involved LLINs and IRS regardless of the setting, and the acceptability and the efficacy at reducing transmission are essential characteristics. Regarding perceptions of tools currently under development, consensus was towards
improvement of existing tools rather than investing in novel approaches and the majority of respondents expressed distrust for genetic approaches.
Malaria vector control experts expressed more confidence for tools whose efficacy is backed up by
epidemiological evidence, hence a preference for the improvement rather than the combination of
existing tools. Moreover, while several novel tools are under development, the majority of innovative approaches did not receive support, particularly in emergency settings. Stakeholders involved
in the development of novel tools should involve earlier and raise awareness of the potential effectiveness amongst a wider range of experts within the malaria community to increase acceptability
and improve early adoption once the evidence base is established.
Keywords: DELPHI survey; Em er gency settin gs; Ma lar ia ; Vector con tr ol; In nova tion ;
Public Health; Perception.
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Vector control and personal protection interventions targeting mobile migrant populations (MMPs) are
critical for achieving regional malaria elimination goals in Greater Mekong Subregion (GMS). To advance
the personal malaria protection packages, we are implementing a step-wedge cluster randomised control trials in Myanmar that includes long lasting insecticidal net, topical repellent, Insecticide treated
clothes, and MMP-tailored behavioural change communication (BCC) pack and, another one in Lao
People Democratic Republic (Lao PDR) and Cambodia that includes topical repellent (Icaridin), long
lasting insecticidal hammock net and MMP-tailored BCC package. Repellent is included as a core tool in
the packages as we have previously demonstrated that repellent (N,N-Diethyl benzamide, 12% w/w
cream) distributed to villages through village health volunteers can reduce infections, specifically PCRdetectable P. falciparum infections, by a third in a stepped-wedge cluster randomised study implemented in Myanmar. The effect of repellent on reducing malaria was similar in MMPs compared to village
residents but there was significant heterogeneity observed in the nature of the effect of repellent distribution between villages. In this presentation we discuss lesson learned from completed and current
trials and highlight that not only should the effectiveness of personal protection package for MMPs be
determined, but also its cost-effectiveness, acceptability by community members and local stakeholders, feasibility of implementing the package in GMS and fidelity on the package. This will be essential to
inform the implementation of personal protection package including repellents as a component of regional malaria control and elimination programs.

Keywords: Greater Mekong Subregion, implementation research, malaria, mobile migrant populations,
personal protection package.
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Displaced persons and communities effected by conflict are highly vulnerable to vector-borne diseases as their level of
exposure to insects is dramatically increased by being forced to live under temporary, damaged or make-shift shelters,
often under appalling conditions. Despite high protectivity from disease vectors, such as mosquitoes and sandflies,
conventional preventive measures such as indoor residual spraying (IRS) and long-lasting insecticide-treated bed nets
(LLINs) represent a very resource-intense strategy and are not always suited to mobile/displaced populations living in
temporary/makeshift shelters often observed in humanitarian crisis settings. The novel spatial repellent tool “Envelope”
offers a first alternative as a community-centred vector control tool, which can be used in a more sustainable and costeffective manner by empowering people to take responsibility of their own vector-control. The Envelope is a plastic
sheet which releases transfluthrin over the period of 1 month which repels insects and builds a protective “bubble”
inside the shelter. The tool is very lightweight, easily transportable, safely storable, stable over long time periods and
also low cost. This makes it easy to integrate into local supply chains. Long lasting spatial repellents appear to be a
suitable alternative to standard vector control methods and have the capacity to alleviate the death and suffering of
vulnerable people living in crisis settings.
- Methods: From March 2021 to March 2022 The Mentor Initiative conducted a randomized controlled trial (RCT)
in North-East Syria to evaluate the effectiveness of the Envelope on the reduction of cutaneous leishmaniasis (CL)
transmitted by the sand fly vector. A total of nine camps were randomly allocated to either intervention arm (Envelope
and medical service), positive control arm (IRS and medical service) or negative control arm (medical service only). The
study is monitored on epidemiological (CL incidence rates) and entomologic level (sand fly collection in households). In
the intervention arm, the Envelopes were distributed to 10`000 individuals on a monthly bases and the uptake, understanding and acceptance was assessed among the conflict-affected community.
- Results: Preliminary results indicate lower numbers of monthly collected sand flies in the intervention arm
(between 4 and 38) compared to the negative control arm (between 26 and 209) throughout the study period. Similarly,
first epidemiological results show a reduction of the number of newly diagnosed patients in the intervention arm
(27/10`000 persons) compared to the negative control arm (48/10`000 persons) over the months from March to December. An Envelope uptake rate of 101% was achieved and the majority (88%) of the households correctly understood
how to use the Envelopes according to pictogram instructions, 72% of the families retained the spatial repellent until the
end of the month, 58% appreciated it and 79% wished to access it also in future.
- Conclusions: The novel spatial repellent “Envelope” appears to be highly effective in reducing indoor sand flies and
thus in reducing CL transmission within a camp setting hosting mobile and hard to reach populations. The vector control tool was largely up taken, well understood, and highly appreciated amongst the beneficiaries. SC Johnson have
designed a next generation of the Envelope tool called “Mesh” which has the same mode of action but remains effective for up to 6 months. The Mentor Initiative is currently launching a new large-scale trial to evaluate this new tool for
the control of malaria, dengue and leishmaniasis in Southern Yemen and Northern Nigeria during 2022/2023.
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With India aiming to achieve malaria elimination by 2030, several special strategies are required to target the hardto-reach population, serving as the bottleneck to the elimination. Tripura, a small State in North-Eastern India, faces
some specific and unique challenges related to malaria, with an epidemic in 2014 an outbreak in 2018 in some consistent malaria pockets. Most of the cases are persistently and disproportionately concentrated in a few Districts
with lots of micro-heterogeneity between the PHCs, Subcentres (SCs) up to the village level. By analysing the situation epidemiologically, ecologically and entomologically, we have identified the pockets of persisting malaria transmission which overlap with the Jhum cultivating tribal villages in remote hilly, deep forested and forest fringe areas.
In Jhum (shifting) cultivation, villagers slash and burn forests in one hillock deep inside the forests and cultivate,
staying in temporary Jhum huts or going up and down from villages regularly through dense forests. Whole-day
engagement in Jhum in deep woods in faraway locations, poverty, poor availability of transport, transportation cost,
loss of daily work for the accompanying persons etc., make them hard to reach population from a malaria program
point of view. We have identified some specific and unique features of both the vector and the host leading to the
gaps responsible for the persistently high incidence in these pockets. With this background, a targeted intervention
package was rolled out with the assessment of its operational feasibility in some high endemic villages of the Dhalai
District of Tripura.
This study was conducted in the highly endemic SCs (Avg. API ~200-300) Gurudhan as intervention and Malda as
control, and moderately high SCs (Avg. API 40-50) Shikaribari as intervention and Karnamani as control. The intervention arms had the additional intervention package consisting of the usage of topical repellents, high-coverage
LLIN usage and IECs for their proper use, mass surveys among Jhum cultivators with time-place modification of the
surveys according to their schedule, mobile app-based real-time surveillance, increased & modified active surveillance, and the village-volunteer-based continuous monitoring system, whereas the control areas, had the regular
intervention consisting of mainly LLIN and IRS offered by the ongoing malaria Program. The monthly symptomatic
cases were compared between the two arms with accompanying longitudinal entomological studies.
A drastic reduction in malaria cases from 2019 to 2021 April was observed for the first time. Several months went
almost malaria-less in the intervention areas, even during the Covid-19 pandemic, while the patients increased in
control villages. Though there has been an increase in May 2021 compared to 2020 in the intervention areas, the
increase is higher in the control areas. This increase, accompanied by a similar rise in the vectors, could be attributed to the damaged and discarding of LLINs, which were supplied two years back. The condition, usage and repair
practices of LLINs were found better in the intervention arm. The repellent application practices were improved
with IEC when factors leading to compliance problems were sorted out. Mass surveys in the Jhum cultivators were
difficult and of low coverage among the Jhum cultivators, especially with the reluctance of villagers to give blood in
the Covi-19 situation. Based on these observations, recommendations have been communicated to District and State
Administration, Health authorities and the national malaria Program. Several interventions have been scaled up to
the whole District and planned for the entire State.
Keywords- M a lar ia , Shifting-cultivators, interventions, vectors, LLINs, topical repellent

28

Oral presentations; Session V
Malaria elimination in hard-to-reach communities of Karen State, Myanmar: community
engagement, malaria posts and targeted mass drug administration.
Jordi Landier1,2, Aung Myint Thu1, Jade Rae1, Ladda Kajeechiwa1, Saw Win Tun1, May Myo Thwin1,
Daniel M Parker1, Suphak Nosten1, Gilles Delmas1,3, Francois H Nosten1,3
for the Malaria Elimination Task Force.
1 Shoklo Malaria Research Unit, Mahidol-Oxford Tropical Medicine Research Unit, Faculty of Tropical
Medicine, Mahidol University, Mae Sot, Thailand.
2 IRD, INSERM, Aix Marseille Univ, SESSTIM, ISSPAM, Marseille, France
3 Centre for Tropical Medicine and Global Health, Nuffield Department of Medicine, University of Oxford, Oxford, UK.
Presenting author e-mail: jordi.landier@ird.fr
Southeast Asia has seen a dramatic decrease in malaria incidence over the last 10 years, paralleled with
increasing concerns of P. falciparum antimalarial resistance. A regional elimination program began in
2014 in Karen State, Myanmar, along a 300km-stretch of the interface between Thailand (low incidence/
high resistance) and Myanmar (higher incidence/limited resistance). This hard-to-reach region consists of
small farming villages in narrow valleys between forested mountain ranges. Conflict persists since 1960s in
this heavily fragmented territory, under the administration of different political and military groups. The
strategy of the Malaria Elimination Task Force (METF) involved two main interventions: generalised
access to malaria early diagnostic and treatment (EDT), through a network of community -based malaria
posts; and targeted depletion of malaria reservoir through mass drug administrations (MDA) in high prevalence/incidence communities.
The first key-point was the ability to deploy a unified program in a hard-to-reach, conflict-affected region,
which required intense community engagement. At the highest level, an executive committee including
representatives of all community-based and ethnic health organisations active in the region oversaw the
activities. The field activities were organised following the de facto divisions, relying upon the network of
health-workers maintained by each organisation. A central program team supervised operations, was
responsible for training, monitoring and evaluation, and reinforced local teams for high intensity activities
(prevalence surveys, MDA…). At grassroots level, community engagement accompanied all interventions
to build trust, explain the program and ensure informed consent and adhesion of participants.

The second key-point was to design replicable interventions: EDT at malaria posts included >1000 villages, geolocalised and connected as a network to ensure supply logistics, data reporting, supervision, monitoring and evaluation, and adaptability to changes (skirmishes, gold mining/logging operations). Likewise,
prevalence surveys and MDA interventions were conducted reproducibly at large scale, including respectively 270 and 70 communities. Malaria posts were associated to a 16% decrease in malaria incidence for
each 3-month activity period in non-hotspot villages. MDA was associated to a 75% incidence decrease
after intervention compared to before in hotspots. A 90% median decrease in prevalence after MDA compared to before confirmed the impact on the reservoir. Post-MDA incidence was associated to flares in
malaria in neighbouring villages and to dysfunctional access to EDT.
After 7 years, the METF has successfully weathered COVID-19 in 2020 and return of armed conflict in
Karen State in 2021. Malaria incidence has remained low but ensuring continuous functionality of the
Malaria Post network and preventing the replenishment of P. falciparum asymptomatic reservoir remains
a significant challenge and requires sustained efforts in a context of growing population displacements and
instability.
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Managing Malaria in migrant and tribal communities of southern Rajasthan
Sanjana Brahmawar Mohan1, Arpita Amin1, Pavitra Mohan1 and Amruth Jacob1
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Presenting author e-mail: arpita.amin@bhs.org.in
Background: Southern Rajasthan, a predominantly tribal belt, is marked by hilly terrains, degraded forests, and small land holdings. Communities live in scattered habitation with very few
options for travel to nearby towns or cities. A dearth of livelihood options pushes males in more
than half of the rural households to migrate to cities. In their absence, women are faced with the
burden of agricultural responsibilities, household chores, and childcare leaving little time or energy to take care of their health. In these regions Basic Healthcare Services (BHS), a not-forprofit organization, runs a network of nurse-led primary healthcare centres called AMRIT Clinics,
providing evidence-based and low-cost health services. In this piece we share about the burden of
malaria in deep tribal communities, with special focus on migrant families. We collate strategies
we have employed to diagnose promptly, improve care for malaria, and involve the community in
prevention efforts.
Methods: In AMRIT Clinics, the healthcare team diagnoses malaria by performing the Rapid
Diagnostic Test (RDT). The clinic team treats malaria with evidence based treatment protocol
and the patient data is recorded in the Management Information System (MIS). The data is reviewed regularly and an alert is raised whenever the number of cases rises. At such times, the
AMRIT clinic team carries out a community campaign during which they visit villages identified
as malaria hotspots. Our community volunteers along with the health workers identify symptomatic patients. Health workers diagnose with RDT and treat or refer positive cases to AMRIT
Clinics nearby. The team also carries interventions to promote awareness on the importance of
getting tested for malaria and seeking care early. They educate communities on protective
measures by demonstrating use of LLIN and domestic mosquito repellents and other community
interventions.
Result: The number of malaria cases was seen to rise during and after the monsoon season (July).
In 2019, the clinics managed 2347 malaria cases which decreased to 1454 and 969 in 2020 and
2021 respectively. In 2019, the rising number of cases alerted us to an impending outbreak and a
campaign was conducted in the villages most affected. Over a span of 9 days we conducted 66
community meetings in 13 villages, reaching 2548 individuals and testing all those with fever for
malaria, using the RDT. Out of nearly 500 people tested, over half were diagnosed with malaria.
Conclusion: For migrant, tribal communities in southern Rajasthan, malaria continues to be a
major health problem causing significant morbidity and mortality. A strategy that integrates
round the clock availability of testing and treatment, and surveillance and community action
enables treatment of large number of cases of malaria and reduction in the circulating pool of the
disease. To reduce the excess morbidity and unavoidable deaths due to the disease, there is a
need to urgently bring the different preventive, promotive, and curative elements of malaria together in primary healthcare setting.

Keywords: Malaria, Migration, Tribal and Primary healthcare

30

Evaluating tailored intervention packages for high-risk populations in the Asia Pacific and
Sub-Saharan Africa
Allison Tatarsky1, Emily Dantzer1, David McIver1, Elodie Vajda1, Adam Bennett1,2,4, Cara Smith
Gueye1, Neil Lobo1,3, Jennifer Smith1,4
1 Malaria Elimination Initiative, University of California, San Francisco
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Presenting author emails: Allison.tatarsky@ucsf.edu, Jennifer.smith@ucsf.edu
As malaria transmission declines, infections become increasingly clustered in hard-to-reach areas and
among high-risk populations (HRPs), who experience overlapping risk factors including persistant intervention gaps, limited treatment-seeking, high mobility, and/or heightened exposures to vectors outdoors,
among other factors. Standard malaria prevention and control interventions are often inappropriate for
and/or inaccessible to these populations. The Malaria Elimination Initiative (MEI) at the University of
California, San Francisco (UCSF) developed a Guide to Targeted Surveillance and Response in High-Risk
Populations and an Entomological Surveillance Planning Tool for malaria programs at national and subnational levels, which support evidence generation within operational contexts to guide decision -making
around malaria HRPs and vectors. These tools have been adapted and implemented across countries in
Central America, Sub-Saharan Africa, and the Greater Mekong Subregion. Based on evidence on risk factors and gaps in protection, the MEI collaborates with programs and partners to design and evaluate tailored intervention packages for key populations. Examples of these evaluations include:
Evaluation of a “forest pack” of mosquito bite prevention tools in Cambodia and Thailand for forestexposed, high-risk populations, including communities who live and work in the forests and individuals
who visit the forest for work. Tools evaluated as part of the forest pack include topical repellents, spatial
repellents, and insecticide-treated clothing.
Evaluation of an active focal test and treat intervention using peer navigators to target forest-going and
other HRPs in Lao PDR. The intervention was found to be highly acceptable and feasible with impact
analysis currently underway.
Evaluation of a package of interventions, including long-lasting insecticide treated nets (LLINs), indoor
residual spraying (IRS) mop-up, topical repellents, and chemoprophylaxis (artemether-lumefantrine),
targeted to seasonal agricultural workers and cattle herders in Namibia. This intervention reduced prevalence of malaria and improved vector control coverage in the target population compared to a matched
control group, with preliminary results suggesting reduced transmission at the broader community level in
intervention areas.
Evaluation of targeted LLIN distribution coupled with active screening and treatment of febrile daaras
students and gold miners by peers and community health workers in Senegal. The endline survey is currently underway, with impact analyses planned.
Case control studies to identify risk factors and key intervention gaps associated with ongoing transmission in Ethiopia, Indonesia, Madagascar, Namibia, and Senegal.

The MEI would welcome the opportunity to share these novel approaches, top-line findings, and lessons
learned across countries with the Suriname Ministry of Health and other partners in the Guiana Shield
region during the symposium.
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Symposium on Malaria Prevention and Control in Mobile and Hard to Reach Populations
Private Sector Access to Malaria Prevention Tools for hard to reach, at-risk populations in Myanmar
Abstract

Sandii Lwin 1, Dr Kyi Minn 2
1, 2 Myanmar Health and Development Consortium (MHDC)
Presenting author e-mail: slwin.mhdc@gmail.com

The abstract highlights examples of private sector engagement to support malaria elimination activities to reach mobile and hard to reach populations
through the use of innovative malaria prevention tools in Myanmar. Examples
include the work of the Republic of the Union of Myanmar Federation of Chambers of Commerce and Industry (UMFCCI), and Myanmar Health and Development Consortium. UMFCCI through its Corporate Social Responsibility Department, is implementing an innovative public-private partnership piloting in 15
townships across 4 states and regions under a Global Fund grant for the private
sector to support malaria elimination activities in Myanmar. Founded in 1919,
Union of Myanmar Chamber of Commerce and Industry (UMFCCI) is Myanmar’s oldest and largest private sector association with 74 associations and
35,000 businesses and serves as a strategic hub for private sector engagement
including for the health sector. Activities for malaria include utilizing Fast Moving Consumer Goods (FMCG) supply chain for malaria elimination, digital wallet and mobile money, and engaging corporates with large workforces affected
by malaria. Similarly, Myanmar Health and Development Consortium (MHDC),
a locally established private firm, focusing on health and development issues has
launched the first Insecticide Treated Clothing (ITC) Social Enterprise program
in Myanmar through the importation and distribution of quality permethrintreated apparels (insecticide treated clothing, ITC) under the name of Insect
Shield to promote outdoor protection measures for the general public as well as
hard to reach populations (e.g. forest goers, mobile populations) with plans to
produce treated materials to meet the local context.
Keywords: private sector, public-private partnership, corporate social responsibility, malaria, insecticide treated clothing, permethrin-treated apparels, outdoor protection.
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Background
Thailand aims to eliminate all malaria by 2024 and incidence is decreasing in most areas. There are persistent foci of transmission especially in forested areas and among migrants. In northeast Thailand along
the Cambodian and Laos borders, many people make a living from farming near to or in the forest and
collecting forest products which exposes them to malaria. We conducted a survey to understand risk behaviours and to better understand needs and preferences for different protection measures against malaria among populations at risk in Ubon Ratchathani and Si Sa Ket provinces.
Methods
A mixed-methods study was conducted among a random selection of people living in malaria foci, including villagers, mobile and migrant groups and forest goers, who had been given bed and/or hammock nets
by Raks Thai Foundation. Data collection was done using a questionnaire survey (n=200) followed by in depth interviews of survey respondents (n=18).
Results
Of all survey respondents, 92% (28% sometimes, 64% often) reported spending time outside the house
before sunrise. 44.5% reported having stayed overnight in the forest during which 27% reported not using
treated hammock nets. Knowledge and perceptions about malaria transmission and risk varied between
topics from 31.5% to 94.5% correct responses. The three most preferred protection measures were mosquito repellent creams/lotions (61%), coils (60%) and long-sleeved clothing/trousers (50.5%). Reasons for
their preferences included effectiveness, convenience, portability, ease of use and accessibility. Logistic
regression showed no association between sociodemographic factors and preferences for particular prevention measures. Respondents who visited forest or plantations preferred mosquito coils. Household
members with children under 5 years of age preferred long-sleeved clothing.
Conclusion

People in forested areas in northeast Thailand remain at substantial risk of malaria infection due to exposure to mosquito bites outdoors and activities in the forest. Lack of knowledge about malaria transmission
and risk may have led to inadequate protection from mosquito bites and malaria infection among some
respondents. Combinations of malaria prevention methods were preferred, particularly coils, creams and
long-sleeved clothes/trousers. To accelerate malaria elimination, more sustained effort is needed for the
delivery of effective malaria prevention measures considering local needs and preferences.
Keywords: forest goers, malaria, prevention preference, Thailand
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The Great Indian Thar Desert’s malaria prevention and control in mobile and hard to
reach populations

B.K. Tyagi
Advisor, SpoRIC, VIT University, Vellore – 632014 (TN), India
Email: ab k tyagi@gm ail.com
The Thar Desert in the north-western Indian province of Rajasthan (23°–30° N and 69°–78° E), lying
in between irrigated lands of the rivers Indus and Sutlej in the east and the western edge of the Aravalli Hills, is the only desertic ecosystem in the country which support a unique malariologic paradigm,
“The Desert Malaria”. Organized into 12 desert districts spread over 75,000 km2, it harbours a population of 12·8 million. Until 1980s it was regarded as a hypoendemic region of unstable malaria with
potential for occasional outbreaks. However, due to a mélange of factors such as anthropization including extensive irrigation canal-network and climate change the Thar Desert has at present transformed into a towering inferno of cyclic malaria epidemics dominated by Plasmodium falciparum.
The Thar Desert's inhospitable conditions make human living extremely challenging. Populations
living deep inside desert are hardly accessible by health care provisions which render them vulnerable
to malaria related morbidity and mortality, particularly infants and pregnant mothers. Humans live in
sparsely and distantly located habitations called ‘Dhani’ – which can be one-to-few dwellings, in addition to villages in the far flung remote areas, hardly interconnected with motorable passages ever.
Such ‘Dhanis’ as well as villages essentially associate with the ’Tanka’ or ‘Beri’ – their indigenous innovations to conserve water as underground reservoirs to meet their and animals’ vital needs round the
year, perhaps more! The desert malaria vector, Anopheles stephensi profusely breeds in these marvellous engineering feats, spreading malaria through transmission of P. falciparum and P. vivax. Human
populations in ’Dhanis’ and villages are generally at the Nature’s mercy when sickened due to malaria,
despite a well-placed health care delivery sysytem. Its noteworthy that Primary Health Centres
(PHCs)/Drug Distribution Centres (DDCs) with their multi-tasked staff called Multipurpose Health
Worker (MPWs), Auxiliary Nurse Midwife (ANM) and/or Accredited Social Health Activist (ASHA),
located at places far from ‘Dhanis’, find it extremely cumbersome to make regular active surveillance.
During a long term investigation into the eco-bio-social aspects of malaria on these mobile and hard to
reach populations (1988-2001; 2015-2021), it was revealed that the ‘Dhani’- inhabitants were at high
risk of malaria infection, and malariated en masse but almost inevitably lost precious time to either set
out to access or to be accessed for antimalarial treatment on time. Due to this ‘disconnect’ their
knowledge about malaria was also found to be clouded with uncertainties. They hardly knew the role
of mosquitoes in malaria transmission, particularly An. stephensi breeding in their only water reservoirs a stone-throw from dwellings. During malaria outbreaks more often than not the ‘Dhani’ inhabitants are hard to approach and timely delivered treatment as an active surveillance measure.
Since draughts in the Thar Desert have been a recurring phenomenon every few years, life of the desert population, along with their cattle (camel, goat etc.), is doubly challenged for survival. Thus, they
are forced to set out in quest of green pastures more than 1000 km away across the interstate borders
over to other neighbouring (malaria) hyperendemic States, e.g., Gujarat, Haryana etc. On return, however, they bring malaria infection to their habitats in the Thar Desert where again they are hard to
reach. After the massive desert malaria epidemic in 1994 (deaths >300), the scenario has changed (0
death in 2020), thanks to communication technologies, advanced training and KAP, the health department is optimally providing medical aid to such mobile and hard to reach populations to prevent morbidity and mortality.
Key words: Th ar Deser t, India, ‘Dhani’, P. falciparum, An. stephensi
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The success of scaled-up malaria elimination interventions for mobile and migrant populations along the Vietnam-Cambodia
border: Findings from a qualitative study
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Introduction. Vietnam has scaled up interventions that address residual malaria transmission and artemisinin resistance among mobile migrant populations (MMPs) living in the border areas. Despite this increase in interventions,
malaria transmission persists in forested regions. Human activities in the forest are associated with a higher risk of
malaria, yet little is known about the specific risk activities associated with or uptake of malaria interventions among
subgroups of MMPs. Qualitative research was conducted in Binh Phuoc province of Vietnam located near the border
with Cambodia.
Methods. Researchers collected qualitative data in six villages of Bu Gia Map commune from September 2018 to December 2020, including 105 in-depth interviews, 69 informal conversations, 29 observations and 9 group discussions.
Sampling was theoretical with participants being gradually selected based on emergent findings and existing theory.
Data analysis was retroductive and concurrent to fieldwork.
Results. MMPs in Bu Gia Map are identified as forest goers and seasonal migrant workers. Testing and treatment
interventions focusing on MMPs have been scaled-up over the past years, as well as active surveillance among MMPs
to inform case investigation and monitoring. Free testing is available from private providers (i.e. grocery shops, gas
stations, pharmacies) to make services more accessible to forest-goers. However, private providers are perceived as
not trustworthy when it comes to blood sampling, so the use of their testing services is limited. Village Health Workers
(VHW) actively identify and test forest-goers using rapid diagnostic tests. In the past two years, VHWs have faced an
enormous challenge when taking body temperature and blood samples of forest goers because people fear close physical contacts would put them at risk for Covid-19. This leaves VHWs to tự làm or “makeup” data for reporting in the
research projects that require these activities from them. Loggers and hunters who are at high risk of malaria are said
to be inaccessible for VHWs because they fear VHWs would disclose their illegal forest work to the authorities. VHWs
also report to be unable to provide testing to seasonal migrant workers due to their temporary residency status. Temporary migrant workers are also not prioritized for testing as they are perceived to be low risk; they work on cashew
farms from March to May whereas malaria cases often peak from October-November to January-February.
Free malaria treatment has been provided by both private and public providers, with commune health centers (CHC)
being located closer to villages. According to CHC staff, treatment adherence particularly among vivax patients is low
and patients stop taking medicine when fever symptoms are subdued. Some patients stop taking antimalarials provided by CHC when they experience side effects or develop additional illness symptoms. They then seek treatment in the
private sector where the quality of the medicines and the services is perceived to be better. Some migrant forest workers who have experienced malaria before consider themselves at risk of relapse. Due to the fear of not having access to
antimalarials while relapsing, or the fear of long-term hospitilization in their home province, they obtain unprescribed
antimalarials to use when traveling.
To optimize surveillance, VHWs have been provided with smart phones connected to the internet to collect locations
and personal data of MMPs. VHWs said that they could collect thông tin thật or “real data” from villagers when they
stay in the official village but not when people stay in their farms or remote locations in the forest. This is linked to
people’s fears of being reported to the authorities for illegal forest activity. VHWs also reported that mobile phone
coverage is very limited in the forest which does not encourage them to take long trips to look for and interview
MMPs.
Conclusion. The effectiveness of biomedical and technological solutions for residual malaria transmission in Bu Giap
Map and similar border areas where ethnic minority groups live in Vietnam is limited. Increasing the effectiveness of
such interventions requires an indepth understanding of the concrete settings of the interventions and the social
factors impacting their success.
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hard-to-reach populations in Cambodia, Vietnam and Laos.
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Abstract
Introduction. Based on our experience in social science research on malaria control and elimination interventions and as part of clinical trials and epidemiological studies in South-East Asia, we present the main
social challenges for malaria elimination interventions in Cambodia, Laos and Vietnam. Despite differences
in context, we aim to provide some recommendations that could increase the effectiveness of malaria elimination strategies in Suriname.
Results. The social context of the last malaria cases in SEA is characterized by its flexible/changing and
heterogeneous nature, making at risk groups often invisible or hardto-reach for malaria control programs
when following standardized malaria control program logics /interventions. The first striking aspect are the
different types of mobility, each leading to specific vulnerabilities to malaria. This heterogeneity of human
population movements requires differential strategies for different at-risk groups. Plantation workers and
people working in mines (e.g. Ratanakiri, Cambodia) have little access to malaria control program distributed LLINs as they are not registered locally and therefore officially do not exist. Nor did they have sufficient
intact ITNs and are largely unknown to village malaria workers, leading to reduced access to care.
Ethnic minorities inhabiting the border areas (e.g. Cambodia, Vietnam) did have access to village malaria
workers and LLINs but their mobility and dependence on the forest for subsistence, including slash-andburn agriculture in which the entire family engages and other economic forest exploitation activities such as
hunting, logging and gathering forest products put them at increased risk for malaria while living or staying
in remote settings in the forest.
Still other national migrant groups move specifically for illegal logging purposes (e.g. Thai-Cambodia border) such as the search for precious rosewood. The informal and often illegal nature of these forest-based
activities complicates their identification and the effectiveness of potential interventions. Individual, mostly
male, forest-goers will travel as light as possible and not carry additional malaria protection as concerns of
being caught by forest rangers or police and border patrols is prioritized over malaria control. An additional
difficulty is their ever-changing group constitution and territory of exploitation.
The lack of prioritization of malaria control among internal migrants and socioeconomic tensions between
minorities and majority societies leads to the need of building bridges between malaria elimination interventions and targeted populations. As such, trust and trustworthiness are key to effective interventions and
efforts of community involvement or socio-political participation are required. The presence of a variety of
independentlyoperating an uncoordinated organizations, ranging from national malaria control programs
to NGOs to research institutions performing studies does not contribute to intervening effectively.
Conclusions. The ever-changing social context of the last malaria cases in SEA makes the identification,
control or elimination of at-risk groups challenging. Seeing like a national malaria control program is often
not sufficient to intervene effectively in these hard-to-reach populations. The heterogeneity of at-risk groups
further requires differential strategies for different groups as they face different vulnerabilities. Localizing
interventions, adapted to the local context, while building trust and being trustworthy are key to acceding
and intervening effectively in these populations that do not necessarily prioritize malaria elimination due to
more stringent socio-economic concerns.
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Background
Formative research conducted by Breakthrough ACTION Guyana explored why adherence to malaria treatment regimens among miners in malaria-endemic gold mining communities in the hinterland regions was low. The research found that many miners do not
know that malaria parasites can be eliminated from the body. Using this insight, the Ministry of Health (MOH) and Breakthrough ACTION Guyana collaborated with PAHO Brazil, USAID, the Guyana Food and Drug Department, and the Materials Management Unit
to design, test, and pilot new treatment packaging.
Intervention & Methods

The MOH and Breakthrough ACTION Guyana designed and tested multiple prototype
iterations of repackaged medication before implementing a pilot study with volunteer
malaria testers and miners in the hinterland regions. Breakthrough ACTION designed
low-fidelity perforated tablet strip, pillbox, lanyard, and resealable envelope prototypes,
tested for feasibility and sustainability through stakeholder consultations. The envelopes
were piloted with 23 miners and 17 volunteer malaria testers in the hinterland regions.
The final prototype for testing consisted of three water-resistant envelopes visualizing the
treatment regimen and diminishing parasites in the body for P. falciparum, P. vivax, and
mixed malaria infection.
Results

Stakeholder consultations clarified that medication could not be de-blistered or removed
from its primary packaging for pharmacologic integrity reasons. Cost analyses further
eliminated certain prototypes. Feedback from the pilot was overwhelmingly positive; both
miners and testers felt the envelopes were durable, understandable and would improve
adherence. Suggestions for improvement included increasing testers' ability to write on
the envelopes and depicting the mixed infection treatment regimen more clearly.
Discussion
Preliminary results show that envelopes have successfully simplified complicated treatment regimens, increased awareness that malaria can be cured, and motivated adherence
among miners. Multi-sectoral and international collaboration was critical to ensure viable
repackaging. This intervention will be implemented at scale in 2022 and adopted by the
MOH for future sustainability.
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Background: Globally, cross-border importation of malaria has become a challenge to malaria elimination. The border areas between Brazil and Venezuela have experienced high numbers of imported
cases due to increased population movement and migration out of Venezuela. This study aimed to
identify risk factors for imported malaria and delineate imported malaria hotspots in Roraima, Brazil
and Bolivar, Venezuela.
Methods: Data on malaria cases from Roraima, Brazil and Bolivar, Venezuela from 2016 to 2018 were
obtained from national surveillance systems: the Brazilian Malaria Epidemiology Surveillance Information System, the Venezuelan Ministry of Health and other non-government organizations. A multivariable logistic regression model was used to identify the risk factors for imported malaria. Spatial
autocorrelation in malaria incidence was explored using Getis-Ord (Gi*) statistics.
Results: During the study period, there were 11,270 (24.3%) and 4,072 (0.7%) imported malaria cases
in Roraima, Brazil and Bolivar, Venezuela, respectively. For Roraima, men were 28% less likely to be an
imported case compared to women (Adjusted Odds Ratio [AOR]= 0.72; 95% confidence interval [CI]
0.665, 0.781). Ages 20-29 and 30-39 were 90% (AOR=1.90; 95% CI 1.649, 2.181) and 54% (AOR=1.54;
95% CI 1.331, 1.782) more likely to be an imported case compared to the 0-9 year age group, respectively. Imported cases were 197 times (AOR=197.03; 95% CI 175.094, 221.712) more likely to occur in
miners than those working in agriculture and domestic work. In Bolivar, cases aged 10-19 (AOR=1.75;
95% CI 1.389, 2.192), 20-29 (AOR=2.48; 95% CI 1.957, 3.144), and 30-39 AOR=2.29; 95% CI 1.803,
2.913) were at higher risk of being an imported case than those in the 0-9 year old group. Compared
to agriculture and domestic workers, tourism, timber and fishing workers (AOR=6.38; 95% CI 4.393,
9.254) and miners (AOR=7.03; 95% CI 4.903, 10.092) were between six and seven times more likely to
be an imported case. Spatial analysis showed malaria risk was higher along the international border in
the municipalities of Roraima, Brazil.
Conclusions: To achieve malaria elimination, cross-border populations in the hotspot municipalities
will need targeted intervention strategies tailored to occupation, age and mobility status.
Keywords: cross-border, imported malaria, populations at high risk, spatial, malaria elimination,
hotspots
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Recent gains in reducing malaria morbidity and mortality worldwide are attributed to adopting and implementing major contemporary malaria control interventions, such as vector control, use of preventive chemotherapies, prompt case detection and management; and most recently, the deployment of a malaria vaccine to
high-risk groups in specific geographic locations. To tailor malaria control approaches and maximise resources,
this review identifies groups at increased risk of malaria disease and death, including hard-to-reach groups.
We searched MEDLINE (PubMed), Embase, Web of Science, CINAHL Plus, The Cochrane Library databases, and
the WHO Global Health Library/WHO Library (WHOLIS) for observational studies and clinical trials or reviews
confirming malaria (severe) cases and death; conducted and published between 01st January 1947 to 10th
January 2021. We discuss summary statistics and measures of associations for each identified risk group, and
generated pooled estimates, where appropriate, using a random effect meta-analysis for outcomes of malaria
cases, severe malaria cases and all-cause or malaria-related deaths (PROSPERO registration: CRD42021267637).
Pregnant women, infants (>3 months old), children under five, people living with HIV/AIDS, non-immune migrants, as well as mobile populations and travellers remain at increased risk of malaria morbidity and mortality.
Age proved to be an important risk factor, possibly due their deteriorating immune system and chronic comorbidities. Individuals with certain risk factors and/or conditions such as sickle cell disease (SCD), hypertension, kidney disease, diabetes, obesity, and malnutrition (stunting), show patterns of increased risk of severe
disease and death, which warrants investigation across malaria endemicities. Despite evidence gaps in African
studies, splenectomised or functionally asplenic individuals, or individuals receiving solid organ transplantation
(SOT), bone marrow transplantation and blood transfusions, or those who are treated with immunosuppressive
drugs residing in, or, travelling to malaria-endemic settings are at risk of increased malaria morbidity and mortality. Occupations characterised by deploying individuals to endemic settings: military personnel, airline crew
members, mining workers, construction workers/ oil and gas workers, plantation workers, nomadic pastoralists,
or nomads and forest dwellers as well as farmers, hunters, and fishermen do not only comprise a high-risk
group but may significantly fuel malaria transmission. These identified individual-level permanent risk groups
susceptible to malaria disease and death are significantly interconnected with other higher-level units where
heterogeneity of malaria risk occurs, such as in geographical, socio-economical hard-to-reach populations coupled with the added burden of malaria that accompanies sporadic humanitarian crisis.
Despite significant progress in curbing malaria infection worldwide, it remains a major global problem. Integrated control approaches should look beyond the standard high-risk groups. To achieve malaria elimination goals,
any human population at risk should be considered, including individuals with underlying comorbidities, individuals undertaking medical procedures as splenectomy, organ transplantation or receiving blood transfusion, and
other neglected groups such as miners, forest goers and overall, the elderly population.
Keywords: malaria; risk groups, disease; death; systematic review
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Malaria is one of the important public health problems as well as tropical diseases. Myanmar has
a high burden of malaria among Greater Mekong sub-region, compared with other countries.
Myanmar National Strategic Plan aimed to reduce Annual Parasite Index (API) <1/1,000 population by 2020. API is more than 1 per 1,000 population in northern seven townships of Rakhine
state. Therefore, since 2017, malaria reduction intensification plan was implemented in high
burden areas of disease transmission. Minbya Township is the township with high burden of
malaria which is defined by WHO Myanmar and National malaria control program. This study
aimed to analyze the epidemiological situation of malaria in Minbya Township under the intensification plan for malaria elimination from 2015 to 2020, and analyze the impact of wellimplemented intensification plan for malaria cases reduction in hotspot areas, from 2017-2020
(especially in covid-19 situation).
Data was collected from Malaria Surveillance System of the National malaria control program
and WHO Myanmar malaria monitoring dashboard of Minbya Township, Maruk-U district of
Rakhine state. Surveillance study design was used in this research. Third quartile and C-sum
methods calculation was used for malaria outbreak analysis. This research showed that the morbidity trend of malaria diseases by calculation of Annual blood examination rate (ABER) and API
index through population, malaria tested years by years. Using the QGIS, this study consideration for geographical distribution of malaria risk mapping of Minbya Township from 2017 to
2020.
In conclusion, the implementation of integrated malaria prevention and control service in Minbya Township since 2017, therefore, malaria cases morbidity is reduced, no malaria case mortality, and malaria testing capacity increased due to VHV. 87 % of malaria P&C service is mainly
provided by township malaria elimination and disease control program and the rest are provided
by stakeholders. The annual parasite index is reducing from 13 in 2015 to 2.5 in 2020, and most
occurrence of malaria species is Plasmodium vivax (55%). According to C-sum and third quartile
methods of malaria epidemiology calculation, there is no malaria outbreak in this hotspot township from the 2015-2020 period.

This study recommends that early diagnosis and promoting Artemisinin-based combination
treatment (ACT), then strategic planning such as extension of active cases detection in rural
health centers, community-based integrated health care approach are effective and efficient for
malaria elimination approach. These best practices of community-based malaria prevention and
control are recommended to use in other high malaria burden townships.
Key words： Malaria; Epidemiology Trend; Hotspot Township; Myanmar
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While modelling is an essential component for an understanding of the epidemiology of malaria, and for designing better control measures, it rarely considers the particular contexts
encountered in emergency settings. By linking these situations with the transmission parameters used in classical malaria models and especially in the basic reproductive number, R0 our
aim is to correct this bias and call for a better collaboration between relief actors. The use of
models and a better collaboration and service delivery between the various actors involved in
relief in emergency settings should indeed develop beyond malaria in multiple other conditions in a more holistic and multisectorial manner.

Keywords: Malaria, Modelling, Emergency Settings, Collaboration, Relief.
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Malaria remains a public health problem. Several studies have shown a lower prevalence in endemic countries.
The epidemiological studies are quite needed to develop new strategies for disease control and even its eradication.

The present study was conducted according to the IRT protocol (Detection and treatment of all P. falciparum
infections, use of vector control means and surveillance of the emergence of antimalarial drug-resistance) in a
rural setting of southeastern Gabon named Dienga.
From March to May, P. falciparum infection was sought by microscope (ME) and PCR STEVOR gen, in 375
subjects (≥3 years old) living in Dienga, during 6 passages (P1, P2, P3, P4, P5 and P5). Demographic data,
along with behaviors and attitudes towards malaria, blood samples were collected in Dienga. The laboratory
analyzes were carried out at the CIRMF in Franceville, the town located at 200 km from DIENGA. Any cases
detected were treated (curative and adjunctive therapies).
The prevalence of P. falciparum infection in P1 (april 2013), P2 (june 2013), P3 (july 2013) , P4 (october 2013),
P5(Marsh 2014) and P6 (june 2014) was respectively 43.5% (25.1% ME+, 18.4% PCR+); 40.9% (27.0% ME+,
13.9% PCR+), 52.7% (26.1% ME+, 26.6% PCR+); 34.1% (14.1% ME+, 20% PCR+), 57.7% (25.4.% ME+, 32.3%
PCR+); and 46.2% (21.4% ME+, 24.8% PCR+). P4 and P5 prevalences were statically different throughout all
passages. Asymptomatic infections were the most frequent (96%). Gametocytes were detected in levels ranging
from 5.9% to 13.9%. Insecticide-treated nets, indoor residual insecticides, and self-medication were used by
respectively 33.2%, 17.7% and 12.1%) of the study population. The average age was 40.33 years old, a sex ratio
of 0.99 with 93 years old the largest age. The polymorphism of P. falciparum multidrug resistance -1 gene
(Pfmdr1) was investigated. Among the three codons 86, 184 and 1246 of Pfmdr1, the wild-type alleles were
the most prevalent in 2014.
These data show that the prevalence of P. falciparum malaria was not impacted by treatment due to the irregularity of research trips. The lack of funds was the major cause of the failure which was based on the scrupulous
respect of its design. High rate of asymptomatic infections testifies the immensity of P. falciparum malaria
reservoir in Dienga in this time. The fluctuations in the infection rates observed have been linked to the climate (depending of the rainy (P5) or dry season (P4)). Data from Dienga showed moderate variations in the
distribution of Pfmdr1 genotypes and a high haplotype diversity suggesting the low ACT drug pressure on
parasites in this locality.

The IRT remains a good example of malaria eradication, if we respect all its protocol.
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Malaria still remains to be a major public health problem globally as well as in Indonesia. The country
is expected to achieve malaria elimination by 2030. However, the Eastern part of the country including in the East Nusa Tenggara Province (ENTP) still has a disproportionately high rate of malaria. To
progress to malaria elimination, community should have high level of knowledge on malaria prevention measures (MPM) to increase the chance of practice MPM in their daily life. However, knowledge
of MPM is not well studied in Indonesia; particularly, in the study area. Hence, this study aimed to
investigate the diversity of knowledge of MPM and associated factors among rural adults.
A community-based cross-sectional study was conducted from October to December 2019 among a
randomly selected 1503 households at rural ENTP. Multistage sampling technique was employed to
recruit participants. Univariate and multivariable logistic regression model was used to assess factors
affecting knowledge of MPM. Finally, adjusted odds ratio together with 95% Confidence Interval (CI)
and p-value <0.05 was used to declare the statistical significances.

The result of this study shows that the diversity of knowledge on MPM was very low. Only 58.4% of
participants has knowledge on long-lasting insecticide-treated nets (LLINs) as a method to prevent
malaria. Whilst, knowledge on sleeping under non-LLINs, using mosquito coil, using Indoor Residual
Spraying, was only 27.1%, 26.7%, 19% respectively. Knowledge on sleeping under non-LLINs was
significantly higher for adults with a diploma or above education level (adjusted odds ratio (AOR)
11.2, 95% CI: 4.84, 25.8) compared to those with no education level; living in East Manggarai district
(AOR: 38.3, 95% CI: 22.94, 63.93) compared to those in East Sumba district. Whilst, knowledge on
LLINs was significantly higher for adults living closed to a village maternity post (AOR: 3.27, 95% CI:
2.18, 4.9) compared to those residing closed to a village health post; having high socio economic status (SES) (AOR: 1.97, 95% CI: 1.31, 2.96) compared to those having low SES.
The diversity of MPM knowledge of rural adults in ENTP was low which implies that the knowledge of
MPM should be scaled up to improve the chance to practice of MPM in their daily life. Higher level of
education and living in East Manggarai district were significantly associated with the knowledge on
non-LLINs. Whilst living closed to village maternity post and high SES were significantly associated
with knowledge on LLINs. Therefore, health education promotion on MPM knowledge tailored with
local conditions is critical to support the malaria elimination program by 2030 in the region.
Keywords: M alar ia pr evention m easur es know ledge; ru ral com m u nity, m alar ia elim ination, Indonesia
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Background: Roraima state is the northernmost state in Brazil and the primary border-crossing point
between Brazil and Venezuela. The uncontrolled surge of malaria in Venezuela, coupled with mass
migration of Venezuelans to and from neighbouring countries and the uptick in informal mining in
Roraima state, pose a serious threat to the broader region, especially to migrant, indigenous and mining populations, jeopardizing malaria elimination efforts. This study describes changes in the epidemiological profile of malaria in Roraima State related to time, place and populations at risk from 2016 to
2020.
Methods: De-identified malaria surveillance data were obtained from Brazil’s Malaria Epidemiological
Surveillance System from 2016 to 2020. Pearson’s chi-square tested for differences between imported
and autochthonous cases. Multivariable logistic regression was used to identify risk factors for imported versus autochthonous cases by demographic characteristics.
Results: Odds of being an imported case were higher for Plasmodium falciparum cases (AOR=2.08).
However, as the number of cases from Venezuela decreased in 2020 following closure of the border,
the proportion of P. falciparum cases increased markedly, from 6.24% in 2019 to 18.50% in 2020. Over
the 5-year period, the odds of being an imported case among miners were about nine times higher
than the general population (AOR=8.99). The proportion of total malaria cases that were among indigenous people increased from 33.09% in 2016 to 54.83% in 2020. Indigenous children had a higher
burden of malaria, with over 40% of reported cases in children 0 to 9 years old, compared to 8% in
non-indigenous children 0 to 9 years old. In some municipalities, place of infection differed from place
of notification, with a large proportion of cases in these municipalities reporting in Boa Vista.
Conclusions: Malaria remains a serious threat in Roraima state, especially among high-risk populations, such as miners, migrants, and indigenous people. As malaria cases have increased among indigenous people and miners, and the proportion of P. falciparum cases has increased, elimination efforts
require understanding of these risk factors to tailor interventions appropriately. Furthermore, cross border surveillance systems must be strengthened at formal and unofficial border points, especially
since the border with Venezuela reopened in July 2021.
Keywords: cross-border malaria, imported malaria, migrant populations, indigenous groups, mining
malaria, Roraima
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Many countries have moved from malaria control to elimination with one objective to achieve elimination goal by 2030, despite each country being in a different phase of elimination. However, malaria transmission continues in hard to reach population, this includes border and forest areas. Current
preventive measures includes long-lasting insecticidal nets (LLIN`s), prompt diagnosis and the
treatment, these must be extended to hard to reach people. The innovative ways to reach these
groups of people is by mobile clinics, village volunteer malaria workers and screening posts. High
risk areas are mainly in remote parts of endemic countries mostly in illegal borders with high malaria transmission, high population mobility and poor geographical accessibility as they are inhabited
by ethnic groups, refugees and most people have difficulties in accessing healthcare and since they
are extremely poor.
Implementation of outreach/mobile clinics in remote areas or targeted population groups as part of
routine services by department of health include community based malaria. These groups of people
have unofficial status and fewer resources making it difficult to locate them and assess effectiveness
of malaria control strategies implementation. International borders are high transmission and considered “hotspots”, because of the cross-border movements of people. Hence, cross boarder sharing
of data has been prioritised which includes insecticide resistance, drug resistance, blood testing at
the border areas and treatment of all asymptomatic and confirmed cases of malaria. Logistics challenges make it impossible to administer Indoor Residual Spraying (IRS) and Long Lasting Nets
(LLIN`s) in many of hard to reach people.
Village/community volunteers malaria workers were used for early diagnosis and prompt treatment
of malaria (RDT`s) in taking blood, identifying malaria symptoms and interpretation of results.
Screening posts have also be served as an important service point for mobile populations. This services have been at the border crossing and migration portal such as bus and taxi ranks either legally
or illegally. The screening posts have also been very effective in collecting information on the destinations of the travellers and inform relevant public health officials in the destinations areas for follow up and contact tracing. The National frameworks aim to develop integrated approach to reach
hard to reach populations and illegal immigrants to reduce malaria transmission by involving non health stakeholders from national to provincial and to community level. Malaria prevention, diagnosis and treatment services should be a priority. These approach has the potential to optimize the
coverage, accessibility and acceptability of the malaria interventions.
Keyword: Elimination, Malaria transmission, Hard to reach population, Mobile population, Diagnosis and treatments.
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Malaria is a major public health concern in Nigeria, particularly because of its negative effects
on child and maternal health. The use of Long-Lasting Insecticidal Nets (LLINs) has been
proven to be critical in reducing malaria burden. The use and abuse of LLINs, as well as their
effects on malaria control were investigated in some rural areas of Odeda Local Government
Area in Ogun State Nigeria. Questionnaires and Focus Group Discussions (FGDs) were used to
assess information on the usage and abuse of LLINs. Finger prick blood samples were also
obtained from randomly selected 310 participants to assess malaria parasite infection status in
the communities.

Possession of LLIN was observed in 78.11% of the respondents in the communities while about
62% of these sleep under the treated bed nets. Reasons stated for non-use include: Heat
(58.3%), odor (16.7%), lack of hanging space (5.6%), and the belief that it is solely for children
use (5.6%). Overall malaria prevalence was 46.1% with no significant differences across communities. Males were more infected (58.5%) than females (43.3%, p<0.05). Among LLIN users, the prevalence of infection (32.2%), was substantially lower (p<0.05) than in non-users
(72.2%).
LLIN abuse was common in all the communities visited, observed abuse of net include: Use
for covering of food items to keep away flies (68.7%), draining of milled cassava (food processing) (35.6%), football goal post (25.3%), fishing nets (17.1%) fence for nursery plants
(13.0%), used as ropes (10.5%), and sponge (3.0%). LLIN abuse was observed to cut across
users and non –users in the communities although higher among non-users of LLIN (38.6 %)
compared to users (16.4 %). More males abused LLINs compared to females. The FGD showed
that majority of the participants did not consider the abusive act as anything wrong, for as
long as the net is put to one use or the other.
There was a high rate of LLIN abuse within the rural communities used for this study, and as
such, there is the need for further enlightenment of the people in rural communities on the
importance of the LLIN in order to ensure that efforts directed into malaria control is properly
deployed.
Keywords: Malaria, Control, LLIN, Rural, Abuse
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Considering that the clinical profile of the disease varies according to epidemiological region
and Plasmodium species, it is imperative to tailor control strategies towards groups at increased risk of adverse outcomes of malaria. This review summarises current evidence on
safety, efficacy, and effectiveness of malaria control interventions in identified risk groups,
highlighting the World Health Organization’s (WHO) recommendations regarding the use of
malaria control interventions in those.
We searched MEDLINE (PubMed), Embase, Web of Science, CINAHL Plus, The Cochrane
Library databases, and the WHO Global Health Library/WHO Library (WHOLIS) for clinical
trials or reviews reporting safety and efficacy of malaria control interventions; conducted and
published between January 1947 and January 2021. We discuss summary statistics and
measures of associations for each identified risk group (PROSPERO registration:
CRD42021267637).
The classical preventive chemotherapy strategies intermittent preventive treatment for infants
(IPTi), pregnancy (IPTp), seasonal malaria chemoprevention (SMC) and mass drug administration (MDA), showed to be safe and effective in preventing clinical malaria, anaemia, and
death. Further studies on pharmacokinetics, safety and efficacy of chemoprevention treatment
are needed in specific high-risk groups beyond young children and pregnant women; for example, obese/overweight individuals, individuals with renal impairment, and malnourished
children, to inform new policy guidelines. Adopting a chemoprevention treatment strategy for
individuals with sickle cell disease and for children under five years admitted with severe
(malaria) anaemia or receiving blood transfusion, reduced risk of morbidity and mortality in
this groups.
There is substantial evidence to support the safety and efficacy of the current WHO chemoprevention strategy. However, the growing rate of SP resistant and multi-drug resistant P. falciparum warrants new safe and effective anti-malaria regimens across high-risk groups including
neglected population as elderly >60 years, non-immune pregnant women, immunocompromise pregnant women/young children and splenectomised or functionally asplenic travellers.
New regimens for SMC should be evaluated incorporate RTS, S/AS01E vaccine.
Keywords: m alar ia ; co ntr o l inter ventio n s; safety; e fficacy; system atic r eview
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Malaria represents one of the biggest public health challenges, mainly in poor countries. Colombia has social characteristics such as migration, informal work, and economic shortages
that favor illegal mining activities. The study of the malaria situation in these areas would
allow establishing the bases for its prevention, control, and treatment in the existing public
health programs. The objective is describe the malaria situation in Colombian mining populations between 2012 and 2018.We conducted a retrospective descriptive study with graphs and
maps. For the statistical analysis, we used Pearson ́s correlation and Moran’s index.
From 2012 to 2018, 44,032 cases of malaria were reported in the mining population, 43,900
of uncomplicated malaria and 132 of complicated malaria, and three deaths, two due to Plasmodium vivax and one due to mixed infection. During this period, there was a decrease of
44.7% in cases. The risk rate in 2012 was 2.5 cases x 1000 inhabitants; 87.3% of cases were in
men, and 37.9% corresponded to the 20 to 29-year-old age group while 46.7% were AfroColombians. We found a possible moderate positive linear correlation: The greater the mining
activity, the greater the number of malaria cases. The global Moran index indicated a significant spatial grouping of cases in mining activities in Colombian Pacific municipalities.

The case notification decrease during this period could be attributed to an underreporting of
the public health surveillance system (Sivigila) system, as most miners do not have formal
jobs, which prevents them from accessing health services. A cohort study is recommended in
endemic areas to establish a direct relationship between mining exploitation and the occurrence of malaria cases.
Keywords: Malaria; vector borne diseases; mining; public health surveillance; Colombia.
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Ecuador is among the countries participating in the E-2025 initiative launched by the World Health
Organization, commiting to eliminate local malaria transmission by 2025. One of the challenges the
country faces is the intense mobility among indigenous populations in the Amazon region bordering
endemic localities in Peru, in the southern coastal region bordering Peru and the northern coastal region bordering Colombia.
In the period of 2017-2021, Ecuador registered in its official information system SIVEMAE, a total of
9,326 (nine thousand three hundred and twenty-six) malaria cases (16.6% correspond to cases of falciparum malaria). Of these, 8,849 (95%) are classified as autochthonous cases and 477 (5%) as imported
cases. In recent years, imported cases in receptive areas have played an important role in generating
outbreaks and/or maintaining transmission. Important outbreaks from imported cases occurred in the
last years in Santa Elena and Cotopaxi.
Imported cases originate mainly from three countries: Colombia (200/477 cases), followed by Peru,
(191/477 cases) and Venezuela (81/477 cases). Of the 2017-2021 period analyzed, 2017 had the highest
number of imported cases (133/477, 28%) with origin of infection in Peru (66/133, 50%) and Colombia
(56/133, 43%).
Of the 477 imported cases registered in Ecuador, 229 people reside in Ecuador, mainly in the province
of Esmeraldas - 108 in the five years, of which 97 have probable locality of infection in Colombia, which
shows that mobility occurs in both directions, is frequent, continuous and therefore requires specific
strategies. Two cantons of Esmeraldas concentrate almost all imported cases: San Lorenzo (75 cases)
and Esmeraldas (22). The province of Morona Santiago has a total of 58 imported cases in these years,
including the canton of Taisha, which has a total of 46 cases.
More than 95% of imported cases registered in Ecuador are from neighboring countries, accessible by
land or river, by formal or informal borders. On the border with Colombia, mobility is motivated by the
strong presence of mining, while between Ecuador and Peru it is the family and cultural ties between
communities that determine mobility. Regarding internal mobility, this is more important in the indigenous communities of the Amazon, with emphasis on the Taisha Canton, which registers more cases
with a difference between the place of residence and the place of infection. Taisha is located on the
eastern border with Peru, with an Achuar and Shuar indigenous population, with high mobility regardless of borders.
Analyses of mobility between communities and of malaria transmission demonstrate the need to maintain active surveillance, and are essential for structuring national and inter-country interventions for
malaria elimination.
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Malaria is a local and focal disease and requires robust surveillance and case management,
monitoring of vector control interventions, community centric information education communication and behaviour change communication initiatives and management controls, as well
as regular internal and external reviews. Emerging malaria drug resistance is a serious threat
around the globe and it contributes to residual malaria transmission. Another element impacting RMT is changes in vector composition, with some species taking over breeding sites and
replacing those that have been removed, as well as possible alterations in vector behaviour
from endophagy to exophagy, endophily to exophily, and anthropophily to zoophily. Because
of mobility and poverty-related risk behaviours, as well as barriers to and distance from health
services, mobile and hard-to-reach populations are especially vulnerable to infectious diseases. To establish a malaria-free country, micro stratification and strategic interventions should
be prioritized. In addition, free asymptomatic malaria screening and treatment may be provided to both returning and travelling migrants.
Expending Mass blood screening and treatment (MSAT) on a large scale, as well as georeferencing of these locations, vector control methods (LLIN and/or IRS), and community
involvement and participation like (Mobile malaria clinic), might be a game changer in eradicating malaria in the Suriname region. Asymptomatic patients serve as silent reservoirs for
malaria, thus they must be recognized in order to reduce the number of cases. Village volunteers must be trained for mobile malaria clinics because they have a strong network within the
community and are immediately available to assist the local people. To eradicate malaria the
key strategy includes effective monitoring, strong policy making, volunteerism, obstinate willingness with political and financial support are required among hard-to-reach and mobile
populations.
Keywords: M alar ia, Su r veilla nc e, Vecto r co ntr o l, M ass d r ug ad m inistr atio n,
Long lasting insecticide treated net,
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School-aged children bears significant but less appreciated burden of malaria. These populations have recently been recognized as drivers of residual malaria transmission since they
usually go asymptomatic and don’t get treated. School-aged children are not being prioritized
nor utilized as active participants in community led interventions. Thus, if properly trained
and enlightened about malaria and effective vector control interventions, school-aged children
can lead and actively cascade acquired knowledge through the communities.
A quasi-experimental study was conducted to evaluate the impact of using a children targeted
approach to develop community participation for vector control intervention in selected rural
communities of Southwest, Nigeria. An intervention and a control community (both rural)
were selected from different political wards. School-aged children were systematically selected, enlightened about malaria and trained for larval source reduction activities (no training
was done in the control community). Pre and post intervention assessment included: indoor
mosquito survey and malaria parasite prevalence (using microscopy) from consented respondent in the communities (intervention and control) as indicators. Chi square was used for statistical analysis to measure any post intervention differences.
A total of 373 (36.7% anopheles) and 294 (41.8% anopheles) indoor resting mosquitoes were
collected from the intervention and control community respectively (pre-intervention).The
source reduction activities of the trained children were observed to significantly (p<0.05) reduce indoor resting anopheles mosquitoes by 67.2% in the intervention community while a
significant (P<0.05) increase (45.5%) was recorded for the control community. Indoor resting
density of malaria vector reduced from 3.8 to 1.3 in the intervention community. At baseline,
school-aged children (6-12 years) recorded the highest prevalence of malaria parasite both at
the intervention (84.2%) and control community (73.2). Overall malaria parasite prevalence
reduced significantly in the intervention community from 40.8% to 23.0% (P<0.05) while a
reduction from 44.5% to 37.4% (P>0.05) was recorded for the control community.

The study revealed that school-aged children are enthusiastic populations that will incorporate
their new knowledge into action. The strategy of actively engaging children in vector control
intervention had a positive impact on the community (children and adults). This approach can
be used to complement existing malaria control strategies.
Keywords: Malaria vector, School-aged, Children, Rural Communities
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Malaria, a vector-borne disease, is most prevalent and become a problem in tropical and
subtropical countries including Indonesia. Although the Annual Parasite Incidence has decreased in the last decade, this figure has tended to stagnate since 2014. With the COVID-19
pandemic, it is feared that this stagnant figure will continue if there is no new approach or
intervention. We conduct a review related to what can be learned from malaria eradication
efforts in Indonesia over the last decade and what kind of innovations can be applied in the
future. The results show that there are several attempts done by the Indonesian government
including increasing the distribution and wide-scale use of long-lasting insecticide-treated
bed nets, promoting indoor residual spraying applications in high-risk areas, encouraging
active surveillance followed by digital-based case mapping, as well as controlling malaria
vector, are quite good. However, problems such as the presence of complex vector species in
Indonesia, high transmission rates in forest and mountainous areas, as well as control of
malaria in border areas yet optimal, become a burden for malaria control in Indonesia.
Hence, this condition prompts us to think that the proposed strengthening of an integrated
One Health approach, including the involvement of digital innovators, together with collaboration from various sectors and multidisciplinary fields urgently needed and served as the
key point for high-impact malaria eradication in society.
Keywords: M alaria erad icatio n, Ind o ne sia, O ne H ealth Appro ach
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In Benin, malaria is the leading cause of morbidity in health facilities among children under 5 years old. In
fact, for this age group, it represents 49.8% of the reasons for consultation and 38.5% of the causes of hospitalization. It is also the leading cause of death (33.9%). To reduce the burden of malaria in children aged 3
to 59 months, Benin has introduced seasonal malaria chemoprevention (SMC) in its national malaria control policy. Its implementation began in 2019 with two eligible health zones, with an extension to two additional eligible health zones in 2020. The administration of SP-AQ to children aged 3 to 59 months without
any contraindication was carried out in four rounds from July to October 2020.
SMC was implemented with the administration of SP-AQ to eligible children 3 to 59 months of age. The
administration was carried out by teams composed of community health workers and other technical personnel. The strategy was to administer SP-AQ tablets over three consecutive days under direct supervision.
In the commune of Ségbana, 21,668 eligible children received the first dose on the first visit. Administration
data was collected using smartphones using the CAT (Cash and Asset Transfer) platform. The data from the
administration was collected and analyzed each time the SMC campaign was ongoing. At the end of the four
rounds of the campaign, the data on the children who had benefited from a complete cycle in the commune
of Segbana were generated and analyzed, to understand the disparity in the coverage of the complete cycle
of SMC among these children.
In the commune of Segbana, 13,889 children aged 3 to 59 months received a full cycle, i.e., 64.10% coverage. 7,188 children or 51.75% are female and 6,701 or 48.25% are male. In the five districts of the commune,
coverage varies from 58.70% (Segbana district) to 70.70% (Sokotindji district); Sokotindji district is 41 km
from Segbana. The central district therefore obtained the lowest coverage of the five districts. In the five
districts, all the children who received a full cycle slept under LLIN (100%) the last two days before each
round of the campaign. In the five districts, all households of children who received a full cycle benefited
from IRS (100%) before the campaign.
The high full-cycle coverage could be associated with the implementation of complementary strategies such
as the use of LLINs and IRS. The central district of Ségbana is a peri-urban area where we could have had
the highest coverage because the inhabitants are more educated and could easily have adhered to the strategy. People can also move from the central district to rural areas where they have cultivable land during the
rainy season which coincides with the period of SMC administration. Seasonal migratory movements and
remoteness can therefore cause the coverage of the full SMC cycle to vary from one district to another.
Keywords: Season al M alaria Chem opr even tion , Cover age, var iation
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Background: Th e colle ction and u tilization of su r ve illa nce d ata is e sse ntial in m o nitor ing pr ogress towards achieving malaria elimination, in the timely response to increases in malaria case numbers and
in the assessment of programme functioning. In this presentation we describe the operation of malaria posts
by the malaria elimination task force (METF) programme, the surveillance activities used, and provide an
analysis of data collected from weekly surveillance, case investigations, and monitoring and evaluation of
programme performance.
Methods: Th is r e tr ospe ctive analysis w as con du cte d u sing d ata colle cte d fr om a ne tw or k o f
1,250 malaria posts operational between 2014 to 2021. To investigate changes in data completeness, malaria
post performance, malaria case numbers, and the demographic details of malaria cases, summary statistics
were used to compare data collected over space and time.
Results: In th e fir st th r e e ye ar s of th e M ETF p r ogr a m m e , im p r o ve m e nts in data tr ansm ission
routes resulted in a 18.9% reduction in late reporting, allowing for near real-time analysis of data collected at
the malaria posts. In 2020, travel restrictions were in place across Karen State in response to COVID-19, and
from February 2021 the military coup in Myanmar resulted in widescale population displacement. However,
over that period there has been no decline in malaria post attendance, and the majority of consultations continue to occur within 48 hours of fever onset. Case investigations found that 43.8% of cases travelled away
from their resident village in the 3 weeks prior to diagnosis and 36.3% reported never using a bed net whilst
sleeping in their resident village, which increased to 72.2% when sleeping away from their resident village.
Malaria post assessments performed in 82.3% of the METF malaria posts identified no major dysfunctions.
While 20.8% of malaria posts had been closed for more than 24 hours in the previous 2 months, an important
barrier in the provision of early diagnosis and treatment, the vast network of METF malaria posts allows for
diagnosis at a neighbouring village.
Conclusions: Th e M ETF pr ogr am m e h as ope r ate d a vast ne tw or k of m ala r ia posts for 7 ye ar s,
achieving significant reductions in P. falciparum incidence. Surveillance data collected by the METF programme demonstrate that despite significant changes in the context in which the programme operates, malaria posts have remained accessible and continue to provide early diagnosis and treatment.
Keywords: P. falcip aru m , e lim in ation, GM S, su r ve illan ce , m alar ia p ost.
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Current malaria rapid diagnostic tests (RDTs) for Plasmodium detection are valuable tools for
point-of-care (POC) testing. However, they have some limitations that reduce their utility in
low transmission settings such as, poor limit of detection (LOD) and the low sensitivity and/or
specificity in areas where validation has not been performed with local samples. Thus, the development of POC devices based on electrochemical sensors provides a good alternative for the
efficient detection of nucleic acids. Here, we report for the first time the design and development of electrochemical biosensors able to detect Plasmodium and discriminate between the
species P. falciparum and P. vivax by nucleic acid immobilization and hybridization. We used a
four-way junction (4WJ)-based sensor that consists of a universal stem-loop (USL) probe immobilized on a gold screen-printedelectrode (SPE) surface and two adaptor strands (M and F)
that recognize the target. The m adaptor strand is conjugated with a methylene blue (MeB)
redox marker, which is responsible for maintaining high selectivity of target recognition. The
system enables an ON/OFF detection mode, as the target’s presence brings the redox marker
close to the SPE surface, which generates a voltage change and a current transferring by using
the square wave voltammetry (SWV) technique, where the signal is processed and graphed by a
portable potentiostat device. Probes were designed to target multi-copy gene sequences Pvr47
and Pfr364, and were considered for the detection of P.vivax and P. falciparum respectively.
The biosensors were tested using 50nM of both synthetic DNA and amplified DNA from field
samples, including a P. falciparum, P. vivax and a mixed infection DNA sample. For the biosensors, the MeB potential (V) recorded when targeted hybridization occurred was in the range of 0.15 to -0.20 V, representing the characteristic reduction potential of MeB with a good measurable value as a result. In addition, the standardization of the values of the USL probe and the M
and F adaptor strands for the optimization of the current peak were carried out. Finally, the
biosensors allow a suitable and specific detection of Pf or Pv, showing specific SWV signals
distinctly. In addition, a limit of detection (LOD) assay was performed using amplified DNA
PCR samples. For both biosensors the LOD was calculated around 5nM for both species. These
biosensors enable an efficient molecular detection by recognition of specific sequences and the
capability to discriminate species of Plasmodium. Therefore, counts with the potential to be
adapted as a portable POC test for malaria molecular detection of malaria.
Keywords: Electrochemical biosensor, POC testing, Plasmodium vivax, Plasmodium falciparum.
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