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Antimicrobial Resistance (AMR)

Topic: Antimicrobial Resistance (AMR): AMR interaction and transmission drivers between reservoirs in humans, animals, food and
the environment: Genomic data linking transmission between the different reservoirs
Abstract No: 14785

Fluidity of Antimicrobial Resistance between Humans, Food Animals and Water and
Soil Environments in South Africa: A Genomic lllustration

Sabiha Essack™ ; Luther King Abia-Akebe' ; Daniel Amoako' ; Tracy Beetar-King' ; Dorcas Fatoba' ; Joshua Mbanga'
'Antimicrobial Research Unit/ University of KwaZulu-Natal/ South Africa

Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is considered the quintessential One Health issue as it exists and can be transferred within and be-
tween humans, animals and the environment. We delineated the molecular epidemiology of bacterial AMR in humans, food animals
and associated water and soil environments using whole genome sequencing and bioinformatics analysis.

Methods

The World Health Organization’s (WHO) Global Antimicrobial Surveillance System (GLASS) protocol and the WHO Advisory Group
on the Integrated Surveillance of AMR (AGISAR) farm-to-fork protocol was used for the human and food animal investigations in
public sector hospitals and intensive chicken and pig production farms respectively. For environmental AMR surveillance, we collect-
ed water samples bimonthly from the influent and effluent of waste water treatment plants (WWTPs) receiving water from hospitals
and farms. We also investigated soil fertilized by chicken litter before (Day 0, 1, 2, 3, 5, 7, 9) and after (Day 0O, 1, 3, 7, 14 and weekly
thereafter) litter application. Isolates were subjected to microbial culture and sensitivity testing, and, whole genome sequencing and
bioinformatics analysis to delineate the resistome, virulome, mobilome, clonality and phylogeny.

Results or Focus

Using Escherichia coli, Enterococci and Staphylococcus aureus as indicator bacteria, we found evidence of the fluidity of drug-re-
sistant bacterial strains, antibiotic resistance genes and mobile genetic elements at the human:food animal:environment interfaces.

Conclusion or Scope

While such genomic studies have shown the prevalence of similar bacterial strains, similar resistance genes and similar mobile genet-
ic elements in human, food animal and environmental compartments of the One Health triad, we are yet to establish the transmission
dynamics and the risks associated with the prevalence of AMR at the interfaces.
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Topic: Antimicrobial Resistance (AMR): AMR interaction and transmission drivers between reservoirs in humans, animals, food and
the environment: Genomic data linking transmission between the different reservoirs
Abstract No: 14920

A COLLABORATIVE EFFORT ON GENOMIC SURVEILLANCE OF AMR IN JAKARTA:
A ONE HEALTH STUDY FROM CONCEPTUALISATION TO IMPLEMENTATION

Nelly Puspandari? ; Dwi Febriyana? ; Tati Febrianti? ; Wirabrata? ; Imron Suandy' ; Desrina Sitompul® ; Asih Hartanti? ; Adam Robert®
; Thomas Weaver® ; Ageng *
2Centre for Health Resilience and Health Resource Policy/ Health Policy Agency, Indonesia Ministry of Health / Indonesia, 'Direc-
torate of Veterinary Public Health, Directorate General of Livestock and Animal Health/ Indonesia Ministry of Agriculture / Indonesia,
8Fleming Fund Country Grant to Indonesia/ DAI/ Indonesia 2Fleming Fund Country Grant to Indonesia/ Health Security Partners /
Indonesia *Antimicrobial Chemotherapy and Resistance/ Liverpool School of Tropical Medicine / United Kingdom *National Re-
search and Innovation Agency / Eijkman Research Centre/ Indonesia

Introduction and Objectives or Purpose

Bacterial genomics increases our understanding of genes and mobile genetic elements within bacterial populations, providing an
early warning system for emerging resistances. This study capitalised on a unique set of strains to strengthen genomic surveillance
capabilities and inform One Health AMR decision-making.

Methods

Through the Global Surveillance Extended Spectrum Beta Lactamase Escherichia coli Tricycle programme, the Government of Indo-
nesia (Gol) collected samples from humans, animals, and the environment, resulting in over 1000 ESBL-producing E. coli strains. We
selected over 300 isolates for whole genome sequencing, providing the first city-wide, One Health, genomic overview of ESBL-pro-
ducing E. coli in Indonesia. Indonesia’s Ministry of Health (MoH) led the co-design process, employing a One Health approach. A
robust stratified random strain selection method maximised representativeness and diversity of strains and resulting genomes. Bio-
informatic analyses prioritised subtyping, phylogenetics, gene content and location; phenotypic and epidemiological data will overlay
genomic analyses.

Results or Focus

This study was founded on two years of cross-sectoral relationship building, planning, and training led by the Gol and the FFCGI;
characterised by a strong culture of openness, respect, and trust under Gol leadership, despite operational challenges posed by the
pandemic. This study aligns with Tricycle programme and other One Health initiatives, adding value to previous work. It strengthened
Indonesian capabilities in genomic surveillance, study design and implementation, generating a collection of robust genomes which
will inform policy and become a foundation for future genomic surveillance. It also highlighted the prohibitive cost of sequencing in
Indonesia, that hinders AMR containment strategies.

Conclusion or Scope
The study exemplifies One Health in action. It will increase understanding of the relatedness, dynamics, ecology, selection factors

and transmission pathways of a critical AMR indicator bacteria species within and between host populations and environmental
sources, setting the foundations for integrating sequencing into routine cross-sectoral AMR surveillance in Indonesia.

Keywords: Genomic; Surveillance; AMR; environment; Indonesia
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Topic: Antimicrobial Resistance (AMR): AMR interaction and transmission drivers between reservoirs in humans, animals, food and
the environment: Genomic data linking transmission between the different reservoirs
Abstract No: 15017

The Saint John’s Island Resistome project: a tractable microcosm of antibiotic resis-
tance transmission across One Health domains in Singapore

Yann Felix Boucher™ 2 3 ; Jia Yee Ho' 2 ; Evelyn Goh' 2 ; Dalong Hu' 2 ; Haripriya Sadhasivan' 2 ; Deborah Kang?
'Saw Swee Hock School of Public Health/ National University of Singapore/ Singapore, 2Singapore Centre for Environmental Life
Sciences Engineering/ National University of Singapore/ Singapore, *Yong Loo Lin School of Medicine, Department of Microbiology
and Immunology, Infectious Diseases Translational Research Program/ National University of Singapore/ Singapore

Introduction and Objectives or Purpose

Monitoring of Antimicrobial Resistance (AMR) genes in the environment or clinical samples is readily feasible using PCR-based mo-
lecular approaches. However, tracing their transmission pathways or even simply identifying the organisms carrying them remains a
challenge. Their low abundance in the environment has also limited the usefulness of metagenomics to provide further information
about their dispersal and associations, while achieving pure cultures of isolated colonies of AMR bacteria is time consuming and
usually targets particular antibiotics and carrier species.

Methods

To overcome these limitations, a combination of high throughput PCR-based screening and culture-enriched metagenomics was
used to look for AMR genes in Singapore’s St-John’s Island coastal microcosm. All three One Health domains were targeted, with
weekly sampling over an entire year of recreational seawater users, marine animals, seagrasses, algae, sediments and seawater.
Bacterial biomass associated with each sample type was collected and culture enrichments were performed on all samples using
liquid and solid selective media targeting ESKAPE bacteria. Samples were screened for the presence of 30 AMR genes using mP-
CR-RLB and DNA from positive samples (biomass and culture enrichments) was sequenced using a combination of lllumina and
Nanopore technologies.

Results or Focus

Sequencing from the culture enrichments containing tens to hundreds of genotypes yielded near-complete genomes of several
AMR-containing ESKAPE bacteria. This made the use of core genome Multi-locus sequence typing possible, which yielded clear
links between different One Health domains. Furthermore, avid seawater users displayed significantly more AMR bacteria in their gut
microbiome than people not going in seawater for recreation.

Conclusion or Scope

Results suggest that this approach, if the sampling scope is wide and diverse enough, can help determine carrier organisms of AMR
genes and their transmission pathways. This method can also help evaluate the risk posed by AMR bacteria to recreational water
users.

Keywords: AMR; One Health; bacteria; water; metagenomics
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Topic: Antimicrobial Resistance (AMR): AMR interaction and transmission drivers between reservoirs in humans, animals, food and
the environment: Plasmid-mediated resistance
Abstract No: 15211

Rise of carbapenem resistant Klebsiella pneumoniae in young infants in Bangladesh:
an 18-year genomic epidemiological study (2004-2021)

Yogesh Hooda™ ; Afroza Tanni? ; CHRF Genomics Team 2 ; Monir Hossain® ; Mahboob Hag? ; Arif Mohammad Tanmoy? ; Samir K
Saha* ; Senjuti Saha?
'Biochemistry and Molecular Biology/ Child Health Research Foundation/ Bangladesh (11 0C1001[7), 2Genomics/ Child Health
Research Foundation/ Bangladesh (10100011 0117), *Neonatology/ Bangladesh Shishu Hospital and Institute/ Bangladesh
(OO0O0on), “Clinical Microbiology/ Child Health Research Foundation/ Bangladesh (101010 C1010(T)

Introduction and Objectives or Purpose

Klebsiella pneumoniae is a major cause of neonatal sepsis globally. With increasing antimicrobial resistance in Klebisella sp., the
mortality associated with these neonatal infections is steadily rising. While many studies have looked at the burden of neonatal Kleb-
siella infections in high-income countries, limited data is available from low-and-middle-income countries, especially in South Asia.
These gaps limit the institution of evidence-based policies and stymie the design of pharmaceutical interventions to address this
emerging crisis.

Methods

We collected blood cultures positive for Klebsiella sp. at four study site hospitals in Bangladesh from 2004 to 2021. Clinical features
including hospital stay, symptoms, outcome etc. were also recorded. Whole genome sequencing was performed on a representative
set of isolates from children <60 days. Comparative genomic analysis was performed to identify the underlying antimicrobial resis-
tance genes, O-antigen and K-capsule types.

Results or Focus

In total 1,769 Klebsiella isolates were collected over the 18-year study period. 82% of infections occurred in children under 2 months
and these children were 2.4 (95%CIl: 1.8-3.2) times more likely to die. The number and mortality of infections has been steadily in-
creasing from 30% before 2015 to 52% in 2021. 579 isolates (42%) were sequenced and these belonged to 130 distinct sequence
types (STs) including several unique STs. The 10 most common STs represented 54% of sequences and each year had a unique mix
of STs causing infections. Concomitant to increasing mortality, rise in carbapenem resistance was also observed since 2015. Carbap-
enem resistance increases the odds ratio of dying by 3.1 (95%ClI: 2.2-4.6). High rates of diversity were also in seen in O-antigen (top
10 O-types: 92% of genomes) and K-capsule (top 10 K-types: 59% of genomes).

Conclusion or Scope

The numbers and mortality of Klebisella infections among young infants is increasing in Bangladesh since 2015. This increase in
mortality correlates with rising rates of carbapenem resistance.

Keywords: Klebsiella pneumoniae, neonates, antimicrobial resistance, vaccine antigens, carbapenem
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the environment: The impact of human-animal interaction on AMR transmission
Abstract No: 14861

BENEFITS OF POLITICAL ECONOMY ANALYSES ON ANTIMICROBIAL RESIS-
TANCE: CROSS-EXAMINATION OF PEA IMPACTS IN BANGLADESH, PAKISTAN,
AND INDONESIA

Nicole DeCastro™ ; Dr. Rumana Huque' ; Sanya Tahmina' ; Mark Rasmuson' & ; Solomon Benigno® ; Richard Burrough® ; Dr. Fayaz
Ahmad? ; Umar Banoori 2
8Global Health/ DAI/ United States 'Fleming Fund Country Grant to Bangladesh/ DAI/ Bangladesh ([ (000 00(0) 8Fleming Fund
Country Grant to Indonesia/ DAI/ Indonesia 2Fleming Fund Country Grant to Pakistan/ DAI/ Pakistan (/<Sgslc)

Introduction and Objectives or Purpose

Pakistan, Bangladesh, and Indonesia are three countries at high risk for the emergence of AMR. Each country presents unique AMR
and health security challenges that benefit from the results of Political Economy Analyses(PEA). This form of analysis promotes a
programmatic One Health approach to reducing the burden of AMR, antimicrobial use, and antimicrobial consumption.

Methods

PEAs in each country were conducted from 2020-2021 by identifying gaps, surveying stakeholders, identifying policies realted to the
AMR National Action Plan and using PEA data to create a plausible pathways of change. Slightly different approaches were taken in
each setting, but all three countries followed three steps:

1. Identify the problem

2. Map the structural factors, institutions (formal and informal), and stakeholders’ interests

3. Identify political economy drivers and obstacles, and inform solutions that promote change
Results or Focus
This approach helps shape countries’ implementation strategies by illuminating the underlying interests, incentives, historical lega-
cies, and social trends, to inform how these factors affect or impede change. Despite differences between Indonesia, Pakistan, and

Bangladesh - the PEAs identify key stakeholders to make strategic decisions and ensure the sustainability of investments at the
national and international level.

Conclusion or Scope

PEA findings identified cross-cutting enablers and barriers, shortcomings, entry points, and opportunities for changing the incentives
of stakeholders in favour of AMR containment efforts. The PEA frameworks make it easier for each country to think and work politically
by identifying sustainable opportunities to improve programmes and policies across sectors, at all levels of government. Application
of findings:

[l Bangladesh: Revising the national strategic framework to cost the National Action Plan.

[0 Indonesia: Adopted by the Government of Indonesia and are actively used as evidence for AMR policymakers

[l Pakistan: Key PEA messages packaged into a “Policy Brief’ that is actively used by government for advocacy and data
collection mechanisms and dashboards of key AMR indicators

Keywords: Antimicrobial resistance; political economy analyses; Coordination; governance; Advocacy



Antimicrobial Resistance (AMR)
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Abstract No: 14988

Understanding networks in rural Cambodian farming communities and how they influ-
ence antibiotic use

Jane Lim™ ; Sokchea Huy? ; Chhay Ty? ; Khieu Borin?; Li Yang Hsu' ; Clarence C Tam'
'Saw Swee Hock School of Public Health/ National University of Singapore/ Singapore, 2Research/ Centre for Livestock and Agri-
culture Development (CelAgrid) / Cambodia (11 CCICIT)

Introduction and Objectives or Purpose

Although smallholder backyard farming systems play a major economic role in many Cambodian households, biosecurity and pre-
ventive animal health services in these settings are limited, often leading to an over-reliance on antibiotics. However, data are lacking
on the factors influencing antibiotic use in these communities.

Methods

Between January and July 2019, we conducted a mixed methods, social network study in two rural Cambodian farming communities.
This included a household census (n = 248), network surveys (n = 145) and in-depth interviews (n = 28) to investigate how social and
contextual influences can influence both human and animal antibiotic use behaviours.

Results or Focus

In both villages, participants most commonly accessed antibiotics or learned animal antibiotic use practices through village-level
informal sources such as pharmacies, health centres or animal health workers. While most participants reported not using antibiotics
for animal growth promotion or illness prevention, misconceptions surrounding both antibiotic effectiveness and resistance were com-
mon. Social networks capturing informal, work-related and health-related social ties showed that familial connections and geographic
proximity were of primary importance for information sharing. Using exponential random graph models, we demonstrated that familial
ties, and closer geographic and geodesic distance, were associated with similarity in overall antibiotic knowledge and attitudes.

Conclusion or Scope

Our findings indicate that in backyard farming communities, the informal private sector plays a major role in provision of antibiotics
and antibiotic-related information, but that such information is often maintained within close social groups. This demonstrates the im-
portance of engaging village-level informal sources in the provision of antibiotic-related information for both human and animal health,
as well as in potential interventions to encourage appropriate antibiotic behaviours in lower-resourced settings.

Acknowledgement
We thank the CelAgrid and USIRP administrative team and data collectors for their assistance in data collection
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Abstract No: 15067

TRENDS OF HUMAN AND VETERINARY ANTIMICROBIAL CONSUMPTION IN FIJI
FROM A “ONE HEALTH” PERSPECTIVE
Royford Magiri™ ; Chaminda Dissanayake? ; Eric Rafai® ; Ashodra Gautam?® ; Keith Hayes* ; Walter Okello* ; George Mutwiri® ; Paul
A ljit
"Weterinary Science/ Fiji National University/ Fiji, 2Biosecurity/ BiosJecurity Authority of Fiji (BAF)/ Fiji, *(FPBS/ Ministry of Health and

Medical Services, Fiji/ Fiji, “Research / Commonwealth Scientific and Industrial Research Organization/ Australia, School of Public
Health/ University of Saskatchewan/ Canada

Introduction and Objectives or Purpose

Globally, the demand for animal protein is increasing leading to increased antimicrobial use in food producing animals. Antimicrobials
are used in modern of animal production, which put more pressure on evolution of antibiotics resistance bacteria. Despite the nega-
tive effects on animal and human health, there are no assessment of antibiotics consumption by the human and livestock sector in Fiji
and other Pacific Island countries. The study objective was to evaluate patterns and class of antimicrobial used human and livestock
sector from 2015 to 2019 in Fiji.

Methods

The data was collected from the official antimicrobial import records held by Biosecurity Authority of Fiji (BAF) for animal use and
Ministry of Health and Medical Services, Fiji for human consumption data.

Results or Focus

In 2017, 131.55kg of antibiotics were imported and used; 129.93kg in food animals while 1.62kg was used in companion animals.
In the following year (i.e., 2018), 134.58kg of antibiotics were imported and used; 134.08kg in food animals while 0.50kg in com-
panion animals. Lastly, in 2019, 156.90kg of antibiotics were imported and used; 153.56kg in food animals while 3.34kg in com-
panion animals. This study has revealed that the tetracyclines, sulfonamides, beta-lactams and macrolides are the most commonly
used drugs in food-producing animals in Fiji. Our study shows a considerable overlap between antibiotic classes sold for use in
both human and veterinary medicine. Of the overlapping antibiotic classes, beta lactam/penicillin, tetracycline, sulfonamide, and
macrolide antibiotic classes were found to be used in both human and animal health sectors. Overall, human drug stores had a
broader range of antibiotics available for sale when compared to veterinary drugs.

Conclusion or Scope
The data is crucial for risk analysis and planning, and can be used to evaluate resistance surveillance data, success of initiatives to

promote prudent antimicrobial usage, and strategies to reduce antimicrobial resistance.
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Antimicrobial use patterns and resistance among peri Urban poultry farmers in Wakiso
and rural farmers in Soroti, Uganda
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mark)

Introduction and Objectives or Purpose

A cross sectional study was carried out to 1) describe the antimicrobial use patterns among peri urban and rural poultry farmers 2)
establish resistant profiles of Salmonella and E. coli among the poultry farms 3) Establish factors associated with antimicrobial use
at the poultry farms

Methods

402 farms randomly selected between October 2021 — March 2022. A structured questionnaire was used to capture AMU data. Re-
gression analysis was performed using Stata/SE 17.0.

For microbiology, two samples were collected from one chicken coop per farm: a boot sock and a composite. Traditional methods
were used to isolate and identify Salmonella spp.

Quantification of AMR E.coli was done by serial dilution and plating on MacConkey agar with and without antibiotic (namely cefotax-
ime and colistin). AST and genotypic characterization of Isolates is ongoing in the laboratory

Results or Focus

Tetracycline was the most used antibiotic class (44.5% of farms). The purpose was treatment 75.8%, 38.2% prophylaxis and 7.3%
growth promotion.Frequent use of multivitamins containing antibiotics like colistin and frequent use of human antibiotics in Soroti.
Poor biosecurity,vaccination chalenges and low diagnostic services were observed.

Logistic regression showed a significant relationship between; Easy access to vet services and AMU (Z=6.65 P=0.00). Having dis-
ease prevention training and AMU (Z=2.77, p= 0.01). Practicing proper biosecurity and AMU (Z=10.4, p=0.000)

Resistant E.coli was at 45.5 % of farms for colistin and 51.7% for cefotaxime in Wakiso. While in Soroti, 62% for colistin and 62.5%
for cefotaxime. CFU counts ranges were colistinR E.coli =1 x 102 — 4.6 x 105 cfu/g and Cefotaxime E.coli 1 x 102 — 1.1 x 106 cfu/g

Conclusion or Scope
There was frequent and imprudent AMU, More than 40% of farms have colistin® and cefotaximeR but do not report the direct use of
these antibiotics. Training, biosecurity, and access to veterinary services can promote rational AMU
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Abstract No: 14696

Genotypic profile of XDR Escherichia coli isolated from broilers in llorin, North Central
Nigeria
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Introduction and Objectives or Purpose

The occurrence of multidrug resistant (MDR) bacteria in poultry poses public health threat man. Hence, this study assessed the oc-
currence of MDR Escherichia coli in broilers in Kwara State, Nigeria.

Methods

Presumptive E. coli were isolated via the EURL guideline of 2017 by using nonselective media and confirmed via MALDI-ToF. Five
extensively drug-resistant (XDR) isolates were selected for WGS to detect AMR genes, phylotype, sequence type, serotype, as well
as diversity of mobile genetic elements.

Results or Focus

Of the 181 caecal samples, 73 presumptive E. coli isolates were obtained. The prevalence of MDR E. coli in broilers was 82%
(n=67/73). Altogether, 50.6% (n=37/73) of the isolates were XDR. WGS showed that the isolates were of diverse sequence types
and phylogroups (ST165/B1, ST115/A, ST901/B1, ST4087/F, and ST8324/A). The isolates were of diverse serotypes: 080:H19;
Unknown:H7; O109:H4; 0O117:42; and 0127:H42 and were clonally diverse. The XDR E. coli isolates encoded resistance to fluoro-
quinolones (qnrS1, gqnrB19, gyrA(P.S83L)), fosfomycin (fosA3), sulfamethoxazole (sul1, sul2, sul3), ampicillin and cephalosporins
blagy.,s Plage, blagiyyis D18cryyss)s trimethoprim (dfrA1, dfrA17, dfrA36), aminoglycosides (ant(2')-la, aac(3)-1ld, aadA1), chloram-
phenicol (catA1 and floR), tetracycline [tet(A), tet(B), tet(M)], and macrolides [mef(B) and mph(A)]. There was a positive correlation
between phenotypic resistance patterns and the antibiotic resistance genes that were detected in the sequenced isolates. The
XDR isolates also harbored two DRGs (gacE and sitABCD) which conferred resistance to hydrogen peroxide and quaternary am-
monium compounds. The pan-genome of the XDR isolates harbored several mobile genetic elements (IncFIB(AP001918), IncFlI,
IncFII(pRSB107), IncFIC(FII), p0111, IncHI2A, IncFll(pCoo), Col156, Col440I, ColRNAI, ColpVC, and Col(pHAD28) and virulence-as-
sociated genes (sitA, astA, cea, cvac, iss, hylF, iucC, tsh, uphT, terC, papC) which were conserved in all sequenced XDR isolates.

Conclusion or Scope

Our findings suggest that poultry are potential carriers of clonally diverse, pathogenic, MDR/XDR E. coli which may have detrimental
zoonotic potentials on human health.
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Abstract No: 14733

Surveillance of antibiotic-resistant genes (ARGs) associated with tuberculosis treatment
from wastewater treatment plants (WWTPs) in Sub-Saharan Africa

Hlengiwe Mtetwa™ 2 ; Isaac Dennis Amoah? ; Sheena Kumari? ; Faizal Bux? ; Poovendhree Reddy"
'Department of Community Health Studies/ Durban University of Technology/ South Africa, ?Institute of Water and Wastewater
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Introduction and Objectives or Purpose

Despite global control efforts, tuberculosis (TB) continues to pose a serious health threat, placing enormous strain on the healthcare
systems of many poor nations, particularly in Sub-Saharan Africa. Surveillance using clinical diagnostics and hospitalization data is
inadequate due to limited access to healthcare. This study, therefore, applies the Wastewater-based Epidemiology approach to the
surveillance of tuberculosis resistance in six sub-Saharan African countries and the contribution of treated wastewater to the dissem-
ination of TB-related ARGs into the environment.

M e t h o] d )
This study evaluated influent and effluent wastewater samples for TB surveillance in six sub-Saharan African countries (Ghana, Ni-
geria, Kenya, Uganda, Cameroon, and South Africa) using droplet-digital PCR.

Results or Focus
There was a significant difference between antibiotic-resistant gene (ARG) concentrations in wastewater samples from the select-
ed countries (p-value<0.05); South African samples exhibited the highest concentrations of 4.3(+2,77), 4.8(x2.96), 4.4(+3,10) and
4.7(+3,39) log copies/ml for genes conferring resistance to first-line TB drugs (katG, rpoB, embB and pncA respectively) in untreat-
ed wastewater. This may be attributed to the higher prevalence of TB/MDR-TB in SA compared to other African countries. Other
ARGs associated with resistance to second-line TB drugs such as delamanid and bedaquiline were detected in high concentrations
(4.8(x3,67 and 3.2(x2,31 log copies/ml for ddn and atpE respectively) in countries such as Cameroon where these drugs are not yet
part of the MDR-TB treatment regimens, which may be attributed to migration. ARG associated with resistance to aminoglycosides
(rrs gene) such as streptomycin was abundant in all the countries due to the common use of this antibiotic for infections other than TB.

Conclusion or Scope
Therefore, these findings warrant the need for an additional surveillance and monitoring system to collect data at a community level.
Linking WBE and the One Health approach in monitoring and management of the occurrence and spread of drug-resistant TB in the
population could contribute to early mitigation.

Keywords: Wastewater-based epidemiology; droplet digital PCR; Multi-drug-resistant TB; Sub-Saharan Africa
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Abstract No: 14910

MIGRATORY BIRDS IN BANGLADESH HARBOUR MULTIDRUG RESISTANT
NON-TYPHOIDAL SALMONELLA OF PUBLIC HEALTH SIGNIFICANCE

Roderick Card™ ; Thomas Chisnall' ; Ruhena Begum' ; Md Samun Sarker' ; Muhammad Hossain' ; Md Shahjalal Sagor' ; Moham-
mad Mahmud' ; Mohammed Samad’
'Department of Bacteriology/ Animal and Plant Health Agency/ United Kingdom 'Antimicrobial Resistance Action Center/ Bangla-
desh Livestock Research Institute/ Bangladesh (1101 CCICI0T)

Introduction and Objectives or Purpose

Non-typhoidal Salmonella provide an exemplar for the One Health approach as it encompasses public health, veterinary control, food
safety, and environmental considerations. The contribution of environmental aspects is currently the most poorly defined. This study’s
purpose was to determine the carriage of non-typhoidal Salmonella in migratory birds in Bangladesh, and assess the potential for risk
to public and animal health.

Methods

Cloacal swabs (n=451) were collected in years 2018-2020 from Tanguar and Hakaluki Haors, important wetland ecosystems in
North-eastern Bangladesh. Salmonella were isolated according to ISO6579-1:2017 and the serovar determined. Resistance towards
14 antimicrobials was assessed by broth microdilution and interpreted using EUCAST ECOFF values. AMR genotype and Sequence
Type (ST) were established by whole-genome sequencing.

Results or Focus

The prevalence of Salmonella was 13.5% (61 positive swabs) and six serovars identified: Salmonella Perth (ST2245), Kentucky
(ST198), Albany (ST292), Infantis (ST32), Weltevreden (ST365), and Brancaster (ST2133). Salmonella Perth and Weltevreden iso-
lates were fully susceptible and harboured no acquired AMR genes. All other isolates were multidrug resistant, commonly possess-
ing resistance to the first line antimicrobials ampicillin, chloramphenicol, sulfamethoxazole, and trimethoprim; and the second line
antimicrobial ciprofloxacin. There was excellent correspondence between resistance phenotype and AMR genes, many associated
with Salmonella Genomic Islands. High-level ciprofloxacin resistance correlated with mutations in the chromosomal gyrB and/or parC
genes.

Conclusion or Scope

We have demonstrated that migratory birds are a reservoir of multidrug resistant non-typhoidal Salmonella serovars which have
high prevalence in livestock and in human cases. Migratory birds can act as a reservoir and a route for dissemination to people and
livestock. Bangladesh lies on two migratory flyways indicating that birds have the potential to disseminate Salmonella over long dis-
tances and between countries. The risk to public and animal health can be mitigated by measures including continued surveillance
and implementation of good farm biosecurity practices.
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Abstract No: 15065

One Health Applications of Antimicrobial Resistance Detection using CZ ID — An Open
Source Cloud-based Pipeline and Analysis Tool for Metagenomic Pathogen Detection
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Introduction and Objectives or Purpose

Metagenomic next-generation sequencing (MNGS) has enabled the rapid, unbiased detection and identification of microbes and
their antimicrobial resistance (AMR) genes without pathogen-specific reagents, culturing, or a priori knowledge of the microbial land-
scape. MNGS data analysis requires a series of computationally intensive processing steps to accurately determine the microbial
and AMR gene composition of a sample. Most mMNGS data analysis tools require bioinformatics expertise and access to powerful
local server-class hardware resources, which presents an obstacle for many research laboratories, especially in resource-limited
environments.

Methods

To overcome these barriers, we have developed an extension of the CZ ID portal, specifically aimed at analysis of AMR from complex
samples. CZ ID is an open source cloud-based metagenomics pipeline that serves as a service for global pathogen detection and
monitoring (https://czid.org/). It consists of an informatics pipeline as well as an interactive web application, which serves to reduce
the barrier to entry for mNGS data analysis. The CZ ID pipeline accepts raw mNGS data, characterizes the associated taxonomic
relative abundance and antimicrobial resistance profiles, and visualizes the results to facilitate data interpretation and hypothesis
generation.

Results or Focus

Here we present four exemplary applications of the CZ ID platform for evaluation of AMR independently or integrated with microbial
detection, in a variety of One Health contexts. These include assessment of AMR in hospitalized COVID-19 patients with secondary
bacterial infections, wastewater surveillance for AMR pathogens, AMR gene acquisition during international travel, AMR surveillance
of commercial pig farm slurry, and identification of AMR pathogens in patients with sepsis and pneumonia.

Conclusion or Scope
Our results demonstrate how these tools can enable bench scientists, clinicians, and bioinformaticians to gain insight from mNGS

datasets for both known and novel pathogens.
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Abstract No: 14685

Using antimicrobial use surveillance to measure the effects of a pragmatic antimicrobial
stewardship trial in 135 veterinary practices
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Introduction and Objectives or Purpose

Comprehensive antimicrobial stewardship programs (ASPs) have been widely implemented in medical practice to improve the appro-
priateness of antimicrobial prescribing. The aim of this project was to assess the effectiveness of three ASPs on veterinary antimicro-
bial use, and on the prescribing of highly important antimicrobials, in a large number of veterinary practices.

Methods

In October 2018, general practices were assigned to one of three levels of ASP; education only (CON), intermediate (AMS1) and
comprehensive (AMS2) programs. De-identified prescribing data (1 October 2016 — 31 October 2020) was sourced from VetCompass
Australia (version 0.5). A Poisson regression model was fitted to identify the effect of the interventions on the the incidence rates of
antimicrobial therapy. High prescribing practices were defined as the top 25% of prescribers in the pre-trial period.

Results or Focus

Veterinary clinics (n=135) were enrolled in the study; 43 practices allocated to CON, 46 AMS1 and 46 to AMS2. In the two years
preceding the trial, the overall incidence rate (IR) of antimicrobial prescribing to dogs and cats was 3.7 per 100 consultations, which
declined by 36% (2.4/100) in the implementation period, and by 50% (1.9/100) during the post-implementation period. Compared to
CON, in AMS2 there was a 4% and 6% reduction in the overall IR of antimicrobial prescribing, and a 24% and 24% reduction in IR
of high importance antimicrobial prescribing, attributable to the intervention in the implementation and post-implementation periods,
respectively. A greater mean difference in the IR of antimicrobial prescribing was seen in high-prescribing clinics.

Conclusion or Scope

We have shown the value of antimicrobial use surveillance in veterinary practice. These interventions had a positive impact in a
large group of general veterinary practices resulting in both a decline in overall antimicrobial use and a shift away from high impor-
tance rated antimicrobials, with the greatest impact seen in high-prescribing practices.
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BARRIERS TO COMPREHENSIVE VETERINARY CARE IN POULTRY FARMS IN
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Introduction and Objectives or Purpose

With the recent expansion of Bangladesh’s poultry sector and increasing number of farms, providing quality veterinary services to
farms has become challenging. This qualitative study explores what and how veterinary services are accessed by poultry farmers,
assesses farmers’ knowledge of antimicrobials, and how these two factors may contribute to antimicrobial resistance (AMR).

Methods

Researchers conducted semi-structured interviews with exotic broiler and Sonali poultry farmers (n=35), feed dealers (n=29), and
veterinarians (n=45) in ten districts of Bangladesh. Interviews explored disease management practices on farms, access to veteri-
nary services, and farmers’ antimicrobial usage and understanding.

Results or Focus

For most independent or dealer-dependent poultry farms, treatment is initially determined based on the farmer’s or dealer’s own
experience, only seeking veterinary counsel if these interventions fail. Some farmers are hesitant to seek veterinarians’ suggestions
due to their fear of superfluous and costly prescriptions. There are limitations on the veterinarians’ side too. Many are expected to
cover farms across huge regions, making it difficult for them to respond promptly, particularly to farmers in remote locations. Some-
times, veterinarians have to depend on feed dealers to gain access to farms, limiting the farms they can serve and leaving farmers
to rely on non-expert advice. These gaps between farmers have exacerbated the overuse or misuse of medications, including anti-
microbials. Insufficient knowledge of antibiotics by farmers, as evidenced by the study, results in liberal and/or unintentional use of
antibiotics, without regard for the potential consequences. In comparison, disease and medication use are minimal in company-reg-
ulated contract farms because of veterinarians’ routine inspections and prompt services.

Conclusion or Scope

Insufficient farm-level veterinary care has contributed to the irrational antimicrobial usage in poultry, which has in turn aggravat-
ed AMR issue. More accessible veterinary services, AMR awareness, and legislation prohibiting antibiotic abuse with effective
monitoring systems can help address this rising threat.
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STRENGTHENING ONE HEALTH GOVERNANCE OF AMR/AMU SURVEILLANCE —
THE FLEMING FUND EXPERIENCE
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Introduction and Objectives or Purpose

One Health (OH) underpins the United Kingdom (UK) Department of Health and Social Care’s (DHSC) Fleming Fund (FF) program
to strengthen antimicrobial resistance (AMR) and antimicrobial use (AMU) surveillance within 24 countries in Africa and Asia (2018-
2023). The program strengthens governance and implementation of OH AMR/AMU surveillance. After several years of FF program
implementation, we evaluated the multisectoral structure and functionality of the two major AMR surveillance governance organi-
sations, the national AMR Coordinating Committee (AMRCC) and the multisectoral technical working group (TWG) , to understand
how they supported a OH approach, program outputs and lessons learned for future programs.

Methods

A questionnaire was completed for each country by Mott MacDonald’s Regional One Health Technical Teams, covering leadership,
membership, activities and outputs of the AMRCCs and TWGs, plus challenges, success factors and lessons learned. A combi-
nation of descriptive quantitative analysis and qualitative thematic analysis identified progress and major themes for the areas of
interest.

Results or Focus

The AMRCC and TWGs contributed to multisectoral governance of AMR/AMU surveillance to varying extents through multisectoral
leadership and membership, supporting a multisectoral national action plan, raising AMR awareness amongst communities and
government decision-makers, policy advocacy, stakeholder engagement, facilitating surveillance in multiple sectors to produce
policy-relevant information and strengthening information sharing and understanding between the sectors. Further detailed results
will be presented on challenges, successes and lessons learned for implementation of future OH programs.

Conclusion or Scope
Areas identified for further strengthening governance of OH AMR/AMU surveillance programs include, but are not limited to:

enhanced secretariat support, regular meetings and clear action plans, efficient data sharing systems, greater engagement of the
environment and agriculture sectors, strengthened OH interpretation of surveillance data from different sectors, policy formulation
and advocacy, and enhanced design and implementation of prioritised AMR/AMU surveillance programs.
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Legislation on restrictions on antimicrobials intended for animal consumption in Viet
Nam: Where do we go from here?
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Introduction and Objectives or Purpose

Objectives

(a) To present recent legislative initiatives in Viet Nam on antimicrobial use (AMU) stewardship, specifically restrictions on AMU in an-
imal production; (b) to describe activities in support of these regulations; and (c) to discuss a way forward for Viet Nam in the context
of the broader Southeast Asian region.

Methods

Since 2013 Viet Nam with the support of international organizations has taken bold steps to improve antimicrobial stewardship (AMS)
in the human and animal sectors. Since 2018 new regulations involve restrictions on AMU in animal production based on purpose,
stage of herd/flock development, farm size and antimicrobials class (based on WHO criteria). In addition, regulations on veterinary
prescription requirements have also been issued. In parallel, initiatives that support the dissemination and compliance with these
regulations are being developed, alongside new IT systems that enhance antimicrobial product management and AMU surveillance
in the field. Guidelines for the safe and effective use of antimicrobials on animals are also being developed.

Results or Focus

We will present the up-to-date list of restrictions on AMU in animal production in Viet Nam, alongside current activities that underpin
AMS efforts, management of antimicrobial products (import, manufacturing, and distribution) quality control, and the monitoring of
AMU at farm/retail. Given the increasing role of transnational companies, we advocate for a common set of guiding principles and
aims on AMU restrictions. These will be outlined alongside theoretical basis for conducting risk assessments to monitor impact.

Conclusion or Scope

For regulations to be meaningful, they should lead to measurable reductions in AMR and treatment outcomes. The new regulations in
Viet Nam provides a unique opportunity to evaluate the impact of policy interventions across the country. As a rule, any new legislation
should be preferably assessed to achieve an optimal balance cost-benefit outcome, keeping in mind that antimicrobials should be
available to be used when strictly necessary.
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Roadmap from COVID-19 surveillance to a sustainable One Health & AMR surveillance
ecosystem
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Introduction and Objectives or Purpose

The COVID-19 pandemic has ushered in a new era of infectious disease surveillance. Globally, public health professionals utilized
genomics to understand SARS-CoV-2 spread and evolution, uncovering vital clues that inform public health decision-making and the
development of new diagnostics, therapeutics, and vaccines. Through the development of the COVIDSeq™ Test, COVIDSeq Assay,
and lllumina’s SARS-CoV-2 NGS Data Toolkit, lllumina is proud to have supported the expansion of resources for public health sur-
veillance during the COVID-19 pandemic. The pandemic highlighted the need for a sustained, unified, and pathogen-agnostic genom-
ic surveillance efforts through a One Health approach to strengthen global health security and prevent the catastrophic cost of future
pandemic. In this talk, Michael will share the vision of lllumina’s infectious disease and microbiology product portfolio development to
address critical public health and infectious disease surveillance needs.
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Introduction and Objectives or Purpose

An increasing amount of evidence suggests higher risks of infection and poorer prognoses for COVID-19 patients with Non-Commu-
nicable Diseases (NCDs). Mobile health (mHealth) solutions facilitate remote monitoring and continuity of care for COVID-19 patients
with NCDs, while minimizing physical interactions. This study describes the rapid development of an mHealth application, DrCovid+,
that is cost-effective and a timely enabler amidst the pandemic.

Methods

The application prototype was developed following the Rapid Application Development (RAD) approach. Decision makers, physi-
cians, nurses, healthcare administrators, and research engineers were engaged. The process began with requirements gathering to
define the project scope, followed by an iterative user-design process involving prototyping, testing, and improvement prior to final
development and implementation. Co-designing principles were applied to ensure collaborative efforts and practical requirements
were met.

Results or Focus

DrCovid+ was developed on Telegram and hosted on a cloud server. It features a secure patient enrolment process with multi-lingual
communication capabilities and the option of automatic and/or personalized push messaging to collect patients’ vital signs, including
blood pressure, heart rate, and body temperature. This information is stored in a backend dashboard for remote monitoring, facilitat-
ing continuity of care for COVID-19 patients with NCDs. DrCovid+ was deployed in the Singapore General Hospital COVID Virtual
Ward, an effective and accessible home-based recovery programme for complex COVID-positive patients. From 15t November 2021
to 31st May 2022, 630 patients have been enrolled, leading to 4071 bed-days and 102 man-days saved and more than 1,000 video
consultations have been performed.

Conclusion or Scope

The rapid development of DrCovid+ underlines the importance of timely and continual response for COVID-19 patients with NCDs. It
served to meet the exponential increase in patient load and demand for healthcare resources through remote clinical management. It
further highlights the importance of leveraging innovative solutions and rethinking care models for chronic NCDs to future-proof rising
population health challenges.
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STROKE CARE DURING COVID NEEDS MORE THAN A STROKE TELECLINIC!
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Introduction and Objectives or Purpose

The COVID-19 pandemic affected some aspects of stroke care. Whilst hyperacute stroke treatment and acute hospitalisation care
remained intact, we identified other gaps in care. These include limited access to outpatient rehabilitation and care centres; no face to
face support services by voluntary welfare organisations; and fear/concern to seek help as a vulnerable group. We aimed to provide
an alternate avenue to provide post-stroke support and information for stroke survivors and caregivers.

Methods

We developed a mobile application with collaboration from a multidisciplinary group. The healthcare group’s Office of Innovation
assisted to link up with the Integrated Health Information Systems team and an industry partner to provide technical expertise in
application development and security. The healthcare team comprising of doctors, nurses and allied health contributed to the stroke
education contents and rehabilitation training videos. Stroke survivors/caregivers from a stroke support organisation provided feed-
back and participated in user acceptance testing. The launch and publicity of the application were supported by colleagues from
marketing/communication.

Results or Focus

The Stroke Buddy housed under SingHealth’s Health Buddy mobile application was launched on 26 March 2021. It currently features
23 articles/videos stroke care tips, 24 videos on training exercises for patients and tutorials for caregivers, and stroke community
resources. Patients can access recovery tools such as the Post-Stroke Checklist, personalise their own exercise and wellness pro-
gramme, track their blood pressures and set medication reminders. There were 7,467 active users and 5,724 screen views for Stroke
Buddy from March 2021 to June 2022.

Conclusion or Scope

Stroke Buddy is a one-stop portal for stroke speciality care that leverages on the existing Health Buddy’s features in providing a
wide range of e-services that empowers stroke survivors and their caregivers to self-manage their condition in their post-stroke and
rehabilitation journey.

Keywords: stroke, post-stroke support, mobile application, stroke rehabilitation
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The One Health Clinic: Leveraging the Human-Animal Bond for care access in the un-
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Introduction and Objectives or Purpose

In 2018, the University of Washington’s Center for One Health Research and Washington State University’s College of Veterinary
Medicine collaborated to create the One Health Clinic in Seattle, Washington for people experiencing homelessness with pets. The
Clinic was the first of its kind to leverage the human-animal bond to reduce barriers to healthcare while offering integrated human and
veterinary care, with human and veterinary teams working in tandem to create a single management plan for the human-animal unit.
This presentation introduces the One Health Clinic (OHC) concept and reports on the relationship among OHC clients, Emotional
Support Animal (ESA) status of animals, human mental health diagnoses, and the relationship between ESA and housing status.

Methods

We performed a chart review of human medical and veterinary medical records for visits to the OHC in 2019 to abstract clinical
information about diagnoses, treatments, type of animal, housing status, environmental factors, and whether the animal was a doc-
umented emotional support animal.

Results or Focus

Among 95 charts reviewed, the three most common reasons for seeking human healthcare were mental health (34.7%), contracep-
tion (22.1%), and substance use (15.8%). 30.5% of the animals seen in 2019 were considered ESAs, and 72% of the ESAs were
dogs. With each additional psychiatric diagnosis, the odds of having an animal considered to be an ESA decreased by 83.3% (PR:
0.167, Cl: 0.0192, 0.764). There was a non-significant trend of individuals who were not housed having a lower-odds of having an
ESA.

Conclusion or Scope

These initial findings support the clinical importance of the human-animal bond, as seen in the relationship between human mental
health, companion animal status and housing status in the unhoused population. It also suggests that One Health Clinic service
models provide a unique opportunity for providing care to this population through an integrated approach to the human-animal unit.

Keywords: human-animal bond; emotional support animal; integrated healthcare; homelessness with pets
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MULTISECTORAL AND COMMUNITY ENGAGEMENT IN PRIMARY HEALTH CARE
INITIATIVE TO COMBATING COVID-19 PANDEMIC: LESSON-LEARNT FROM MO-
BILE HEALTH STATIONS IN VIETNAM
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Introduction and Objectives or Purpose

The COVID-19 pandemic caused serious impacts on people’s health and unprecedented pressure on the healthcare system in
Vietnam. Mobile Health Station (MHS) was initiated to be a gatekeeper of the health system, ensuring access to community-based
COVID-19 care and primary health care (PHC). This study assessed performance and identified challenges in implementing MSH
during the COVID-19 outbreak in Vietnam.

Methods

A cross-sectional study using a mix-method design was conducted in two provinces. The quantitative study includes secondary data
collection on supporting conditions and service provision of MSH; a self-administered survey with MSH’s staff to access knowledge
and practice. The qualitative study employed focused group discussions with stakeholders (local authorities, health managers, health
providers, and affected communities) to understand implementation challenges and lesson-learned.

Results or Focus

MSHs were activated in 90.9% of communes, covering 72% of COVID-19 patients in catchment areas. Of which, 80.5% were pro-
vided COVID-19 home care, such as diagnosis, health monitoring, and consultation, via phone call/smartphone-based messaging
apps. The MSHs collaborated with existing PHC facilities and Community COVID Care Groups, providing COVID-19 testing and vac-
cination, counseling, regular care for chronic conditions, referral, and welfare support for disadvantaged groups. The MSH received
strong political and resource commitment from the local authorities and stakeholders and continuous technical support from health
managers. However, the study highlights barriers hampering MSHs from fulfilling their designated roles, including stressful and risky
working conditions due to understaffing issues and excessive workload; limited capacity; insufficient financial support; poor medical
supplies; inadequate medical and protective devices.

Conclusion or Scope

Despite tremendous challenges, stakeholders’ engagement contributed to the early success of the MSH in guaranteeing timely ac-
cess to COVID-19 care and essential PHC services during the pandemic. The development of financial, organizational, and opera-
tional mechanisms is crucial to sustaining the model in response to the current pandemic or future health security threats in Vietnam.
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U.S. Food and Drug Administration (FDA) and U.S. Department of Agriculture (USDA)
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Introduction and Objectives or Purpose

The FDA's Veterinary Laboratory Investigation and Response Network (Vet-LIRN) and the USDA’s National Animal Health Laboratory
Network (NAHLN) monitor antimicrobial resistance (AMR) in animal pathogens routinely isolated by veterinary clinics and diagnostic
laboratories across the U.S. A cross-agency collaborating group was formed to develop a centralized data collection and reporting
process across participating laboratories from both networks. The group consists of members from FDA's Vet-LIRN and National
Antimicrobial Resistance Monitoring System (NARMS), and USDA's NAHLN.

M e t h o] d )
More than 40 laboratories from both networks provided antimicrobial sensitivity test (AST) data on Escherichia coli, Salmonella spp.,
and Staphylococcus intermedius group species in dogs, using a commercially available testing platform. Laboratories sequenced
a subset of isolates and submitted the whole genome sequencing data to public sequencing repositories. Both networks followed
Clinical and Laboratory Standards Institute (CLSI) AST testing methods

Results or Focus

The first integrated report for 2018 data was released in December 2020 as a part of NARMS’s Integrated Report Summary for 2018.
The report included dashboards with minimum inhibitory concentration (MIC) data for approximately 2,300 isolates. This was the first
time that integrated AMR monitoring data from dogs, collected from FDA and USDA’s networks, became available in the U.S. The
second joint report for 2019 data was released in March 2022, which includes MIC data for approximately 4,000 isolates. Dashboards
for the second report also included resistance mechanisms from genomics data, along with the percent resistance and MIC distribu-
tions for each of the antibiotics included in the panels.

Conclusion or Scope

By developing a centralized data collection and reporting process across laboratories from FDA and USDA networks, data can be
monitored for trends in AMR phenotypes and genotypes to identify new or emerging resistance profiles, to help monitor the continued
efficacy of antibiotics over time, and to provide information to all stakeholders regarding these trends.
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Scale-up of Infection Prevention and Control Capacity for Public Health Emergency
Response through Virtual Learning
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Introduction and Objectives or Purpose

Following the index COVID-19 case in February 2021, a spike in incidence rate and hospitalization triggered the institution of emer-
gency public health measures in Nigeria. There was an urgent need to address healthcare worker (HCW) knowledge and practice
gaps in the clinical management of Severe Acute Respiratory Infections (SARI), and the institution of infection prevention practices
for border health security personnel: human and animal.

Methods

Severe Acute Respiratory Infection training and Nigeria Centre for Disease Control’s Infection Prevention and Control training pro-
gramme. The team proceeded to developing the Instructional Design Document, laying out the instructional roadmap of the curricu-
lum using the One Health Approach. This was a necessary step as the target audience included human and animal healthcare work-
ers. The implementation plan allowed for a single window of multisectoral and multidisciplinary review and field testing. Feedback
from the process directed rewriting scripts to better suit the training audience and optimize audiovisuals. The development process
was completed in 6 weeks and the platform made available to end users in May 2020.

Results or Focus
Public health measures to control the spread of COVID-19 such as ‘lockdowns’ presented a unique challenge to providing capacity
building to thousands of healthcare workers and border health security personnel during a period of uncertainty and acute public

health information gaps. We collaboratively developed and deployed a remote learning solution to reach HCW and border health
security personnel across Nigeria.

Conclusion or Scope

The approach is suitable for rapidly scaling-up healthcare worker capacity building outside of the traditional classroom setting during
a large-scale public health emergency.
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MACHINE LEARNING TO GUIDE ANTIBIOTIC USE IN SUSPECTED BACTERIAL
PNEUMONIA: PROOF OF CONCEPT
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Introduction and Objectives or Purpose

Accurate diagnosis of acute bacterial pneumonia (ABP) is often elusive. The lack of diagnostic gold standard, exacerbated by over-
lapping syndrome with non-infective/non-bacterial respiratory conditions, have contributed to antibiotic over-prescribing. This in turn
drives drug resistance, healthcare costs and patient morbidity. We explored feasibility of developing a classification model to identify
instances when antibiotics should be initiated or withheld in cases when ABP is suspected.

Methods

All inpatients in Singapore General Hospital during Y2015-2020 and had ICD-10 codes for ABP or mimicking conditions (e.g., fluid
overload) were included. Population was divided into 80% and 20% for training and testing respectively. Only cases with ICD-10
codes for ABP and manually assessed to be true by the hospital antimicrobial stewardship unit were labelled as ground truth “Yes”
(i.e., antibiotics should be initiated). Cases with ICD-10 codes for other conditions were labelled as ground truth “No” (i.e., antibiotics
could be withheld). Patient information (e.g., clinical notes, radiology reports, vital signs) were extracted from our hospital’s electronic
data repository. Machine learning techniques (logistic regression, support vector machines, random forest and XGBoost) were ap-
plied and assessed for their relative performance.

Results or Focus

There were a total of 18,589 episodes. In view of a significantly imbalance dataset (ground truth “No” 84.5%), random under-sampling
was performed. Final population sizes for training and testing were 4,617 and 1,156 respectively. XGBoost proved the best perfor-
mance: AUC was 82.6%, F1 score 83.1%, accuracy 82.6%, precision 80.7%, negative predictive value 84.7%, and recall 85.6%.
Chest scan report, procalcitonin, presence of cough, oxygen saturation and auscultation findings documented at start of episode were
the 5 most important features in determining presence of ABP requiring antibiotics.

Conclusion or Scope

We developed a machine learning model to support decision-making on antibiotic initiation for suspected ABP. Further work is needed
to optimize this model and evaluate its impact on clinical practice.

Keywords: machine learning; antimicrobial stewardship; clinical decision support tool; bacterial pneumonia
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AUSTRAKKA — A NATIONAL PATHOGEN GENOMICS SURVEILLANCE PLATFORM
BRIDGING THE GAP IN DATA SHARING, INTEGRATION AND ANALYSIS
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Introduction and Objectives or Purpose

AusTrakka, a central and secure system for data sharing and analysis of genomics data governed by the Communicable Diseases
Genomics Network, was rapidly deployed in 2020 in response to the need for national SARS-CoV-2 genomic surveillance and out-
break investigations. Since then, AusTrakka has seen significant increases in engagement and interest in utilising the system for
other public health priority pathogens from human and non-human sources.

Methods

To date, AusTrakka has hosted over 120,000 genomes, including SARS-CoV-2, Salmonella and Listeria. Analyses and reports, in-
cluding phylogenetic trees, sample metadata tables, and report summaries for SARS-CoV-2 variants of concern, have been made
available to users in real-times. The development of AusTrakka has been highly consultative, built by public health laboratories for
public health laboratories. A key outcome of AusTrakka has been the provision of analysis capacity to jurisdictions with limited re-
sources, enabling laboratories to view their genomic data in a highly secure manner within the national context to identify matches or
clusters requiring further public health investigation.

Results or Focus

The global strengthening of pathogen genomics capacity for public health has revealed the demand for technical solutions that pro-
vides jurisdictions and sectors with capacity to integrate and analyse genomic data to inform public health action and decision-making
more readily. Barriers to data sharing and coordination has been overcome where there are agreed frameworks that recognise data
custodianship, governance, and usage of data. Experience in deploying AusTrakka in Australia has shown that technical solution
supported by an agreed governance system can enable a networked operational model between laboratories, health providers and
government bodies.

Conclusion or Scope

There is opportunity adapt the principles of the AusTrakka system, to bridge the gap for cross-sectoral data integration for enhanced
genomic surveillance.
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Working on NTDs to prevent epidemics through the strengthening of health systems
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Introduction and Objectives or Purpose

Health emergencies, from localized disease outbreaks to pandemics, can push health systems to a breaking point. This is more likely
to happen, and to cause severe damage, where health systems are already fragile. Therefore, it is imperative to build and maintain
robust health systems, especially in under-resourced areas. It is acknowledged that the benefits of adopting a One Health approach
include the strengthening of human, animal, and environmental public health systems — at their interface. We argue that endemic dis-
eases, and Neglected Tropical Diseases (NTDs) in particular, represent a strategic area of One Health intervention towards this goal.

Methods

Through some of the examples that we have collected from NTD stakeholders during the creation of the document “One Health:
Approach for action against NTDs 2021-2030" (WHO, 2022), and the results of a survey on the impact of the pandemic on global
rabies control efforts, we will present some of the ways through which One Health-centered NTDs management can produce benefits
far beyond these health issues. Instances include the building of core capacities such as responsive surveillance systems, delivering
integrated health programs, and engaging with local communities and local healthcare personnel in a long-term fashion. Based on
a rapid landscape review of available literature, we will also reflect on what incentives could be adopted to sustainably scale up One
Health projects into long-term programs embedded into health systems.

Conclusion or Scope

Pandemic preparedness is considered an essential “global public good”. The elimination of NTDs, for the massive burden that they
silently impose on over one billion people, is equally important. Designing and operationalizing One Health plans for NTDs builds
health systems that meet the needs of all communities (while relieving the poor from healthcare-related financial burden), are more
likely to effectively cope with new health threads, and can go through public health crises unbroken.
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32



One Health Science (OHS)

Topic: One Health Science (OHS): Discovery and Surveillance: Neglected tropical diseases
Abstract No: 15331

Towards wastewater surveillance of arbovirus outbreaks
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Introduction and Objectives or Purpose

Clinical surveillance of arboviruses underreport the true prevalence as the majority of cases are asymptomatic or mild and
self-managed. Reports of urinary shedding of several arboviruses suggest the possibility of wastewater surveillance(WWS).

Methods

To investigate the plausibility of wastewater surveillance of arboviruses, we first compiled urinal shedding rates of arboviruses and
calculated their theoretical wastewater titers. We built a simple model of arboviral WWS sensitivity(i.e.how many infections in a given
background of healthy population) given volume processed. We empirically tested the decay rates of arboviral RNA signals in waste-
water at environmentally relevant temperatures to inform sampling strategy. Finally, we have also benchmarked viral concentration
methods to determine the best protocol for arboviral WWS.

Results or Focus

While arboviruses are shed 2-3 logs lower than fecally-shed viruses(e.g.poliovirus, norovirus,and SARS-CoV-2), it is comparable
with urine-shed viruses(e.g.polyomavirus) that have been surveyed in wastewater. We determined that arboviral RNA signals persist
in wastewater matrices in the span of 2-4 days, but can persist for much longer if refrigerated at 6’C. To process the wastewater
samples, we recommend using the centrifugal ultrafiltration method as it has the highest recovery efficiency, with the main caveat of
small processing volume. Our proposed wastewater sampling and processing protocol can potentially survey an arboviral outbreak
of at least 10 cases in a neighbourhood of 400 people.

Conclusion or Scope

Our work has shown that arboviral WWS is possible with an optimised protocol and a neighbourhood-sized catchment. While it is
more challenging than WWS of fecally-shed viruses, due to their need for refrigeration and higher processing volume, arboviral WWS
can potentially reduce surveillance cost and alleviate socio-economic burdens of arboviral outbreaks.
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Introduction and Objectives or Purpose

The potential of wastewater-based epidemiology (WBE) surveillance as an early warning system (EWS) for community COVID-19
transmission in low-and middle-income (LMIC) settings needs further investigation. We aim to investigate the potential of WBE as an
EWS tool to predict changing trends of community COVID-19 case transmissions.

Methods

We conducted a routine WBE surveillance in three districts in Yogyakarta, Indonesia, from 27 July 2021 to 7 April 2022), which cov-
ered two periods of COVID-19 pandemic wave (Delta and Omicron wave surge). Samples were collected on a weekly or fortnightly
basis with grab and passive sampling methods with real-time PCR performed for identification of SARS-CoV-2 in the environmental
samples. The correlation between environmental data and local epidemiology of sub-district COVID-19 confirmed cases and the
changing trends were analyzed using time-series analysis in STATA.

Results or Focus

A total of 1,233 samples (Phase 1, 24 weeks, 27 July 2021 to 7 January 2022) and 214 samples (Phase 2, 12 weeks, 18 January to
7 April 2022) were collected. Data collected from manholes were highly correlated with cases in the community (N gene r = 0.8699,
P<0.001; ORF1ab gene r = 0.9090, p<0.001) and more likely to mimic the trend of incidence of COVID-19 in the community than
data from septic tanks and others. There was an approximately 1-week lag time between wastewater and community case detection.

Conclusion or Scope

A WBE surveillance for SARS-CoV-2 in Indonesia showed its potential as an EWS in predicting changing trends of community SARS-
CoV-2 transmission. However, to ensure its routine implementation as well as sustainability, a multisectoral collaboration between
government, stakeholders, academicians, and the community is required.

Acknowledgement

We thank Bayu Satria Wiratama, S.Ked, PhD for the statistical analysis support. We also thank PATH, the wastewater treatment
plants team, research assistants, and the laboratory team for their support during the study conduct.

Keywords: wastewater surveillance; environmental sampling; SARS-CoV-2; COVID-19; Indonesia

34



One Health Science (OHS)

Topic: One Health Science (OHS): Discovery and Surveillance: SARS-CoV-2 and other emerging pathogens
Abstract No: 14831

BEHAVIORAL-BIOLOGICAL SURVEILLANCE OF EMERGING INFECTIOUS DISEAS-
ES AMONG A DYNAMIC COHORT IN THAILAND

Su Yadana™ ; Thaniwan Cheun-Arom' ; Hongying Li' ; Emily Hagan' ; Emma Mendelsohn' ; Leilani Francisco® ; Thiravat Hema-

chudha? ; Peter Daszak' ; Kevin Olival' ; Supaporn Wacharapluesadee? ; Alice Latinne; Stephanie Martinez; Opass Putcharoen;
Janthira Homvijitkul; Onarnong Sathaporntheera; Nit Pattanapreeda; Pongtorn Chartpituck; Supalak Yamsakul; Krairoek Sutham;

Supharoek Komolsiri; Sonjai Pornphatthananikhom; Sininat Petcharat; Weenassarin Ampoot
'"Program/ EcoHealth Alliance/ United States, 'Department of Biology, Faculty of Science/ Ramkhamhaeng University/ Thailand
(C/00), *Research/ Henry M. Jackson Foundation for the Advancement of Military Medicine/ United States 2Thai Red Cross
Emerging Infectious Diseases Clinical Center/ King Chulalongkorn Memorial Hospital/ Thailand ([1(17) 3Thai Red Cross Emerging
Infectious Diseases-Health Science Centre, Faculty of Medicine, World Health Organization Collaborating Centre for Research and
Training On Viral Zoonoses/ Chulalongkorn Hospital, Chulalongkorn University/ Thailand ([10111)

Introduction and Objectives or Purpose

Research to understand the high-risk behaviors associated with disease transmission at the human-animal interface is limited, and
few consider regional and local contexts. This study employed an integrated behavioral-biological surveillance approach for the early
detection of novel and known zoonotic viruses in potentially high-risk populations to identify risk factors for spillover and to determine
potential foci for risk-mitigation measures.

Methods

Participants were enrolled at two community-based sites (n=472) and two hospital sites (n=206) in Thailand. A behavioral question-
naire was administered to understand participants’ demographics, health history, and animal-contact behaviors and attitudes. Biolog-
ical specimens were tested for coronaviruses, filoviruses, flaviviruses, influenza viruses, and paramyxoviruses using pan (consensus)
RNA Virus assays.

Results or Focus

Overall 61/678 (9%) of participants tested positive for the viral families screened which included influenza viruses (75%), paramyxovi-
ruses (15%), human coronaviruses (3%), flaviviruses (3%), and enteroviruses (3%). The most salient predictors of reporting unusual
symptoms (i.e., any illness or sickness that is not known or recognized in the community or diagnosed by medical providers) in the
past year were having other household members who had unusual symptoms and being scratched or bitten by animals in the same
year. Many participants reported raising and handling poultry (10.3% and 24.2%) and swine (2%, 14.6%), and several participants
also reported eating raw or undercooked meat of these animals (2.2%, 5.5%, 10.3% respectively). Twenty four participants (3.5%) re-
ported handling bats or having bats in the house roof. Gender, age, and livelihood activities were shown to be significantly associated
with participants’ interactions with animals. Participants’ knowledge of risks influenced their health-seeking behavior.

Conclusion or Scope

This study highlights important differences among demographic and occupational risk factors as they relate to animal contact and
zoonotic disease risk, which can be used by policymakers and local public health programs to build more effective surveillance strat-
egies and behavior-focused interventions.
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HIGHLY DIVERGENT SARS-COV-2 FROM NORTH AMERICAN DEER WITH PROBA-
BLE DEER-TO-HUMAN TRANSMISSION
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Introduction and Objectives or Purpose

Novel wildlife reservoirs of SARS-CoV-2 may enable spillover to other species, and/or spillback into humans. In North America, there
is recurrent spillover of SARS-CoV-2 from humans to white-tailed deer (WTD; Odocoileus virginianus). We sought to determine the
regional genomic epidemiology of SARS-CoV-2 in Canadian WTD through a multidisciplinary biosurveillance program, the Wildlife
Emerging Pathogens Initiative (Wild EPI), and characterize SARS-CoV-2 in this population.

Methods

During autumn 2021, 213 nasal swabs and 292 retropharyngeal lymph nodes (RPLN) were analyzed from 298 hunter-harvested adult
WTD from southwestern (N=247, 83.0%) and eastern (N=51, 17.0%) regions of the province of Ontario, Canada. PCR and culture in
VeroE6 cells expressing human ACE2 and TMPRSS2 were used for SARS-CoV-2 detection and isolation respectively. Consensus
genomes were generated through a combination of amplicon and capture probe-based methods and characterized using maxi-
mum-likelihood and parsimony-based phylogenetics and mutational signature analyses.

Results or Focus

Five nasal swabs and 16 RPLN were confirmed positive for SARS-CoV-2 by PCR from 17 (5.7%) individual WTD; all positive
animals were from southwestern Ontario. Five high quality SARS-CoV-2 sequences were generated and clustered together as a
new and highly divergent lineage of SARS-CoV-2, harbouring 76 consensus mutations and designated as B.1.641 within the B.1
PANGO lineage. Six non-synonymous mutations in S corresponded to a 6-nucleotide deletion and 5 substitutions. A genome-wide
elevated proportion of C>U changes relative to other global, B.1 lineage, and animal-derived viral sequences was observed. The
well-supported deer-derived B.1.641 monophyletic group also clustered with a B.1.641 virus from an epidemiologically-linked hu-

man case with correlating geotemporal data and exposure history. Infectious virus was isolated from four positive deer nasal swabs.

Conclusion or Scope
Our findings suggest extensive parallel evolution of SARS-CoV-2 in North American wildlife, with unsustained deer-to-human trans-

mission.
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Introduction and Objectives or Purpose

The emergence of SARS-CoV in 2002 and SARS-CoV-2 in 2019 has led to increased sampling of related coronaviruses circulating
in animals, primarily horseshoe bats. Understanding the distribution, diversity and relatedness of the Sarbecoviruses — the taxonomic
group encompassing SARS-related coronaviruses - can help us prevent future spillovers but also predict the evolutionary trajectory
of the SARS-CoV-2 pandemic.

Methods

Coronaviruses readily exchange parts of their genomes in a process called recombination, contributing to their functional and anti-
genic properties. We used the genomes of all known Sarbecoviruses to explore the extent of recombination taking place between
these viruses. Accounting for these patterns, we disentangled the unique evolutionary histories of all non-recombinant genomic
segments. These inferences were combined with sampling times and locations of the viruses to model the temporal and geographic
movements of their proximal ancestors.

Results or Focus

We find multiple recombination events across the evolution of the SARS-related coronaviruses, suggesting frequent co-infections
of their bat reservoir hosts. Recombination breakpoints cluster at specific genome regions, indicative of the viruses preferentially
swapping genes, such as Spike, to change their functional and/or antigenic properties. The strikingly different evolutionary histo-
ries that each genomic segment represents highlight how crucial it is to account for recombination instead of inferring trees from
whole-genome sequences or just the RdRp. Integrating geographic information in the recombination-aware tree reconstructions
reveals extensive ancestral movement across China and Southeast Asia in the past couple of centuries, with few viruses dispersing
many kilometers away in just a few years.

Conclusion or Scope

Understanding the recombination patterns of Sarbecoviruses provides insights about their diversity and phylogeography, and help
us predict how this process will impact the future evolution of SARS-CoV-2 in humans. At the same time, reconstructing the detailed
movements of all known SARS-related coronaviruses can aid in both predicting future spillovers and uncovering the origins of the
current pandemic.

Keywords: SARS-CoV-2; origins; phylogeography; surveillance; coronaviruses; recombination; virus evolution
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Introduction and Objectives or Purpose

The genus Orthonairoviruses is segmented RNA viruses, classified taxonomically under the family Nairoviridae, orderBunyavirales.
They are predominantly tick-borne and can infect a wide range of mammals and birds. Orthonairoviruseshave been documented to
cause human iliness, with Crimean-Congo hemorrhagic fever virus (CCHFV) being the most pathogenic with high case fatality. In
this study, we describe a novel Orthonairovirus, Cencurut virus (CENV) discovered in the Asian house shrew (Suncus murinus) from
Singapore.

Results or Focus

CENV was detected in the lung, spleen and kidney tissues of 27/37 shrews, with the highest viral loads detected in the kidneys. A
nymphal tick (Amblyomma helvolum) was collected from the snout of an infected shrew and harboured similarly high CENV loads,
likely due to the consumption of an infected blood meal. Full genome sequencing of CENV revealed approximately 5% nucleotide
diversity across three genome segments (small, medium and large genes), suggesting high genetic diversity across the shrew
population in Singapore. Phylogenetic analysis of individual gene segments showed relatedness to Thiafora and Erve viruses (Thi-
afora orthonairovirus genogroup), which were previously discovered in shrews from Senegal and France, respectively. Studies have
demonstrated zoonotic potential of Orthonairoviruses, from the detection of CCHFV antibodies in humans across several countries,
as well as implicated Erve virus in causing severe headaches in humans. However, there are few Orthonairovirus reports within
Southeast Asia, which is likely due to a lack of surveillance.

Conclusion or Scope

This study highlights the importance of Orthonairovirus surveillance in Southeast Asia, especially in synanthropic species such as
Asian house shrew that are widely distributed across the region.

Keywords: metagenomics; phylogeny; Cencurut virus; Thiafora
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Introduction and Objectives or Purpose

Although there are many unresolved questions about the origin of SARS-CoV-2 virus, several studies pose a high possibility of
zoonotic spillover from bats. From our initial study, we have shown that coronaviruses (CoVs) are abundantly present in various bat
species in Laos. In this study, we continue to evaluate the diversity of bat CoVs in Laos.

Methods

Four live-capture missions were conducted in 3 different locations of limestone karsts in Laos including Vientiane (twice: VT-1 and
VT-2), Luangnamtha (LNT), and Khammoune (KM) province over the period of 5 months (February - June 2022). Anal swab samples
of various bat species were collected to screen for CoVs using RT-PCR assay and the positive samples were subjected to Sanger
sequencing. The identity of sequences obtained was confirmed by NCBI BLASTn search.

Results or Focus

Among 1,205 bats captured and sampled, the pan-coronavirus screening revealed an overall positivity percentage of 12.78% (154
of 1,205 anal swabs). By locations, KM yielded the highest positivity rate 21.34% (102 of 478), followed by 9.92% (26 of 262) in LNT,
6.56% (24 of 366) in VT-2, and 2.02% (2 of 99) in VT-1 respectively. Analysis of the partial RARP gene of coronavirus indicated that
the coronavirus-detected samples were mainly clustered in the unclassified coronavirus group. Our analysis also revealed a high ge-
netic diversity, by which various sub-viral groups were identified in both Alphacoronavirus and Betacoronavirus genera. The sub-gen-
era that fell within the described Alphacoronavirus included Decacovirus, Rhinacovirus, and some unclassified alphacoronaviruses.
Of the Betacoronavirus we also found the following sub-genera: Nobecovirus, Sarbecovirus, and unclassified betacoronavirus.

Conclusion or Scope

This study reiterated our previous findings that CoVs have high genetic diversity and are widely circulating in bats within upper Me-
kong region. For the mitigation of future risks, it is highly necessary to continue long-term longitudinal studies of virus density and
circulation in Laos and region.

Keywords: bat coronavirus; genetic diversity; SARS-CoV-2; Laos
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Introduction and Objectives or Purpose

Human monkeypox is a zoonotic infectious disease caused by an orthopoxvirus transmitted to humans by contact with infected an-
imals and humans. Following the re-emergence of monkey in Nigeria in 2017, the country has continued to record sporadic cases.
We described the epidemiology of human monkeypox in Nigeria from 2017 to 2022 and the country’s response.

Methods

Using the WHO case definition for monkeypox, a retrospective data review of monkeypox cases reported in Nigeria from 2017 to July
2022 was conducted. Descriptive analysis was conducted to describe the epidemiology of monkeypox cases reported with respect
to person, place and time. We reviewed the country’s control measures including guidelines and manuals developed and reports of
outbreak investigation and response conducted. Analysis was done using Microsoft Office Excel and QGIS.

Results or Focus

Of the 925 suspected cases reported in the country from 2017 to July 2022, 383 (41.4%) were laboratory confirmed cases across
30 states with the southern part of the country accounting for majority (80.9%) of the confirmed cases. Twelve deaths (CFR:3.1%)
were recorded among confirmed cases. No seasonal pattern was observed in the distribution of the cases over time. The year 2022
accounted for the highest morbidity with 157 (41.0%) confirmed cases and mortality (4 deaths). There was a male preponderance
[253 (66.1%)] and cases 31—40years old [134 (33.1%)] constituted the highest age-group. A multi-sectoral multi-disciplinary measure
using a one health approach was used to respond to the re-emergence of monkeypox in the country.

Conclusion or Scope

With the re-emergence of monkey in Nigeria, the country has continued to record sporadic cases with an unprecedented high number
of cases this year. Nigeria’s response to this re-emergence using a one health approach provides a valuable reference for public
health policy makers in responding to other zoonotic diseases.
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Introduction and Objectives or Purpose

Wastewater-based epidemiology (WBE) has been a valuable tool to complement clinical epidemiology for decades. We present re-
sults of WBE for SARS-CoV-2 in wastewater from South African wastewater treatment plants (WWTPs) and describe the relationship
between SARS-CoV-2 levels and laboratory-confirmed case burden by district.

Methods

The South African Collaborative Covid-19 Surveillance System (SACCESS) network tested influent wastewater from 87 WWTPs
in nine provinces between June 2021 and May 2022 (2nd to 4th pandemic ‘waves’). Weekly samples (one-litre wastewater) were
collected, underwent concentration, and RNA extraction. Positive samples for SARS-CoV-2 were quantified and log-transformed.
The relationship between SARS-CoV-2 concentrations and clinical cases were investigated using correlation and a linear regression
model. We also investigated the possibility of predicting a wave of infection by testing the sensitivity of ‘rules’ using the change in
positivity rate of SARS-CoV-2 clinical tests as a gold standard, and generating receiver-operating curves.

Results or Focus

In most plants studied, SARS-CoV-2 levels showed a significant strong positive linear correlation with clinical cases. Our regression
model demonstrated a significant association between viral load and caseload after adjusting for testing laboratory, size, sampling fre-
quency, and location (p<0.001, CI=0.00008-0.00011). Successive increases were detected before and during pandemic waves, and
decreased afterwards indicating the potential to predict oncoming ‘waves’. However, none of the ‘tests’ had sensitivity above 60%.
Of all rules, a 50% increase in log copies in the week of interest compared to the rolling mean of the previous 5 or 6 weeks predicted
the ‘gold standard’ one week ahead.

Conclusion or Scope

Our study showed that SARS-CoV-2 RNA monitoring in wastewater is a good indicator of community disease burden and ongoing
transmission of COVID-19. Predictive signals of oncoming ‘waves’ may become apparent if testing methodology is more sensitive
and testing frequency increased. There is also need to investigate alternative approaches for meaningful signals from wastewater,
of oncoming waves.

Keywords: Wastewater based epidemiology epidemiology, SARS-CoV-2, COVID-19 pandemic, environmental surveillance, South
Africa
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Introduction and Objectives or Purpose

The ability to quickly assess zoonotic disease at high-risk interfaces is paramount for effective early warning systems and preventa-
tive actions. Current surveillance systems rely primarily on sampling individual animals — a costly and time-consuming practice, and
prevents widespread coverage. Incorporation of environmental sampling (ES) such as water sources, air, and surfaces into sampling
casts a wider net at high-risk interfaces, potentially improving expanded sampling on a longitudinal basis.

Methods

Individual animal and ES samples were collected at key live bird markets (LBMs) and bat caves/roosts in Cambodia. PCR based
screening was performed for several viral pathogens including Orthomyxoviruses, Coronaviruses, and Paramyxoviruses. In parallel,
targeted, enriched viral metagenomic sequencing (TEMVS) was performed using Twist Bioscience Comprehensive Viral Research
Panel on lllumina MiSeq platform and analyzed using several commercial software packages.

Results or Focus
In LBMs, ES reflected avian influenza viral (AlV) diversity found in individual animal samples. In bat cave/roost ES, Paramyxovirus,
Coronavirus and Astrovirus were detected in feces. Only paramyxoviruses were detected in air and urine. TEMVS significantly im-

proved sensitivity and genome coverage of AlV whole genome sequencing compared to in-house protocols. In addition, metagenom-
ic methods simultaneously identified numerous animal, plant, and occasionally human pathogens that are understudied in Cambodia.

Conclusion or Scope

ES coupled with TEMVS is a powerful tool to improve/expand surveillance capacity. However, current (commercial) metagenomic
analysis software requires more exhaustive reference databases to detect emerging pathogens at human-animal interfaces. Overall,
coupling TEMVS with ES can: improve pathogen surveillance; reduce cost; improve biosafety and animal welfare, and reduce occu-
pational exposure risks; and, act as a first-line of detection for high-risk human-animal interfaces.
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Introduction and Objectives or Purpose

Wastewater based epidemiology (WBE) is an effective COVID-19 surveillance tool which complements clinical surveillance. Howev-
er, challenges exist in the wastewater sampling process, such as sampling deep manholes beyond sampling depths of commercially
available solutions, and the selection of suitable sampling points for surveillance.

Methods

Here, we describe the development and fabrication of deep manhole autosamplers which allow samples to be drawn from depths
greater than 25m, as well as the use of geospatial and data analytic tools to identify suitable sampling sites. Sites with higher likeli-
hood of transmission were identified and prioritised. We performed autocorrelation analyses on SARS-CoV-2 viral load in wastewater
and the reported cases at each of sampling points to evaluate the effectiveness of WBE as an early warning system.

Results or Focus

Pump technology from the oil and gas industry was adapted for sampling deep manholes, with two prototypes consecutively tested in
the field. The final design passed durability and quality checks of more than 500 sampling cycles and the deep manhole autosamplers
have since been deployed across 30 sites islandwide.

Analyses of COVID-19 cases surrounding 203 wastewater sampling points covering different site types (i.e. community hubs, inte-
grated transport hubs and shopping malls) show that community hubs have a higher rate of COVID-19 incidence, facilitating a risk-
based prioritisation surveillance sites. A positive correlation between population density and COVID-19 incidence was also observed.
Corroboration of SARS-CoV-2 virus load in wastewater and COVID-19 cases show that wastewater signals were a lead or contem-
poraneous indicator for majority (54.4%-59.4%) of the sites, with a greater number of sites showing wastewater signals as the lead
indicator during the Omicron wave.

Conclusion or Scope

The work here accentuates the importance of engineering ingenuity and data-driven prioritisation for effective implementation of a
WBE programme as a public health surveillance tool.
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Introduction and Objectives or Purpose

Emerging zoonotic arboviruses often have complex transmission cycles involving multiple domestic and/or wild vertebrates, and
mosquito vectors. Monitoring of the emergence, dynamics and prevalence of these viruses requires sampling from a wide variety of
hosts and environments. Vertebrate immune responses to viral infections produce antigen-specific antibodies that may be detected
by immunological assays, providing a critical tool for vector-borne disease surveillance. However, seroprevalence studies for zoono-
ses are challenging both logistically and in terms of the ethics and safety required for sampling from humans, and wild and domestic
animals. We aimed to explore the use of mosquito blood meals as a method of determining vertebrate host seroprevalence in relation
to Ross River virus (RRV) ecology.

Methods

We combined mosquito surveys with molecular and serological assays to investigate RRV transmission pathways across five urban
sites in Brisbane, Australia, from March 2021 to May 2022. We assessed mosquito blood meals for the presence of antibodies to RRV
using a micro-plaque reduction neutralisation test (mMPRNT). In addition, host origins of mosquito blood meals were identified through
amplification and sequencing of the Cytochrome b gene.

Results or Focus

Blood meals were recovered from 14 mosquito species totalling 480 individuals captured. Blood-fed mosquitoes comprised mainly
Culex annulirostris (68.7%) and Cx. orbostiensis (9.4%). Host origins of 307 mosquito blood meals were identified, with humans
(52%) and cow (6.8%) the dominant blood meal sources. This contrasts with previous Australian studies in which humans represent-
ed a relatively small proportion of blood meals. RRV seroprevalence was 52% in the 253 blood meal samples of human origin and
71% in 21 samples from cows.

Conclusion or Scope

Our results show that blood-fed mosquitoes captured in the wild contain enough host blood to detect antibodies to specific arbovirus-
es. In tandem with barcoding techniques that identify the host blood-source, this technique can help suggest potential transmission
pathways.
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Introduction and Objectives or Purpose

The pathogenic henipaviruses, Nipah virus (NiV) and Hendra virus (HeV), infect humans and animals with high rates of morbidity
and mortality. The lack of vaccines and therapeutics approved for human use along with their highly pathogenic nature requires the
handling of NiV and HeV at Biosafety level 4 (BSL-4) containment. Consequently, this can hamper certain tasks needed in henipavi-
rus vaccine or antibody-based countermeasure development such as the analysis of neutralizing antibody responses. The principal
henipavirus targets of neutralizing antibodies and vaccine immunogens are the attachment (G) glycoprotein and the fusion (F) glyco-
protein that facilitate virus attachment and membrane fusion resulting in virus entry and infection.

Methods

Here, using an established reverse genetics platform for recombinant Cedar (rCedV), the F and G glycoprotein genes of the non-
pathogenic rCedV henipavirus were replaced with those of NiV-Bangladesh (NiV-B) or HeV to generate replication competent non-re-
porter chimeric viruses (rCedV-NiV-B and rCedV-HeV) and reporter versions containing a green fluorescent protein (GFP) or a
luciferase protein.

Results or Focus

The rCedV chimeras induced a robust Type | interferon response when compared to rCedV and use only ephrin-B2 and -B3 as entry
receptors. Neutralization potencies of well-characterized cross-reactive NiV/HeV F/G specific monoclonal antibodies against rCedV-
NiV-B-GFP and rCedV-HeV-GFP highly correlated with those measured using authentic NiV-B and HeV when tested by plaque
reduction neutralization test (PRNT). A rapid high-throughput fluorescence reduction neutralization test (FRNT) was also established
and was highly correlative with the PRNT. We also evaluated the applicability of the FRNT for analyzing G glycoprotein immunized
animal sera.

Conclusion or Scope

Together, the results demonstrate the utility of the rCedV chimera platform as an authentic henipavirus-based surrogate neutralization
assay for pathogenic henipaviruses that is rapid, cost-effective, and can be used outside BSL-4 containment.
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Introduction and Objectives or Purpose

Viral respiratory infections (VRI) ranked as the fourth leading cause of death globally in 2019. The COVID-19 pandemic has increased
their share of responsibility in morbidity/mortality. Therefore, it is critical to utilize current surveillance systems such as the Global
Influenza Surveillance and Response System (GISRS) to integrate SARS-CoV-2. Recently, several companies have marketed multi-
plex assays (MPA), which detect simultaneously SARS-CoV-2, Flu, and RSV in a single test. Virus detection, cost and testing burden
are critical criteria to compare MPA to make a better choice.

Methods

We evaluated the PowerChek™ SARS-CoV-2, Influenza A & B, RSV Multiplex Real time PCR Kit Il (Kogene Biotech), Xpert Xpress
SARS-CoV-2/FIu/RSV test (Cepheid) and TagPath™ COVID-19, FIuA/B, RSV Combo Kit (ThermoFisher), in comparison with to in-
dividual standard WHO/US-CDC and FAO assays (Standards) currently used. Performance criteria were: (1) the sensitivity (limit of
detection; LoD) assessed utilizing in-house isolates of SARS-CoV-2 (Wuhan, Alpha, Omicron variants), human seasonal influenza
(A/H1N1, A/H3N2 and A/H5N1, B/Victoria and B/Yamagata) and avian influenza (A/H5N1, A/H5N8, A/H7N4, and A/HIN2); and (2)
detection of SARS-CoV-2, influenza and RSV in residual clinical specimens collected under public health surveillance and response.
Subsequently, we compared implementation parameters, and evaluated the costs.

Results or Focus
Utility for multiple subtypes, LoD, and detection of virus in clinical samples are comparable between the three MPA compared to

Standards. Costs, testing burden, and implementation parameters differ and could influence choice depending on capacity and sus-
tainability parameters.

Conclusion or Scope

VRI surveillance could benefit from the use of MPA. They represent a cost-effective solution to detect the return of influenza activity,
alongside monitoring COVID-19 trends, and outbreaks of RSV. They can also serve to detect spillover of avian viruses, especially
in resource-limited settings. Minimizing the delay to diagnostic and sparing human resources in laboratories is critical to meet the
challenging objectives of pandemic response.

Keywords: SARS-CoV-2; Influenza viruses; Respiratory syncytial virus; COVID-19; multiplex real-time PCR; surveillance systems
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Introduction and Objectives or Purpose

In this work, we review the contributions of human-animal-environmental (ONE-HEALTH [OH]) approaches to improving global health
security (GHS) across a range of health hazards and summarise contemporary evidence of incremental benefits of an OH approach.
We assessed how OH approaches were reported to FAO, WOAH and WHO, within the respective monitoring and evaluation frame-
works of the International Health Regulations (IHR, 2005) and the Performance of Veterinary Services (PVS). We reviewed OH
theoretical foundations, methods and case studies. Examples from joint health services and infrastructure, surveillance-response,
antimicrobial resistance (AMR) surveillance, food safety and food security, environmental hazards, water and sanitation, and zoono-
ses control clearly show incremental benefits of OH approaches.

Results or Focus

OH approaches appear to be most effective and sustainable in the prevention, preparedness and early detection/investigation of
evolving risks/hazards and the evidence base for their application is strongest in the control of endemic and neglected tropical dis-
eases. For benefits to be maximised and extended, improved One Health Operationalisation (OHO) is needed with strengthening of
multisectoral coordination mechanisms at global, regional and national levels.
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Introduction and Objectives or Purpose

Influenza virus, with a global distribution, diverse animal host range and multiple virus subtypes, has caused several pandemics. To
better prepare for the emergence of new subtypes and the possible threat of the next pandemic, the global status of animal influenza
needs to be defined and documented. Here we create a global and comprehensive database of animal influenza events and present
key epidemiological features.

Methods

We created a global database of animal influenza events by an exhaustive search of the scientific and primary literature on animal
influenza-related events, using systematic review methodology. The temporal, spatial and host distribution of animal influenza and
the diversity of influenza subtypes in different regions were analyzed.

Results or Focus

A total of 70,473 records and 4,712 events of animal influenza throughout the world were identified from the databases searched.
Events involving subtypes H5N2, H7N7, and H7N9 were relatively constant, with a slow upward trend during the past decade. Asia
was the region with the most clusters of events. Poultry was the main host reported in Asia and Africa, and wild birds in Europe and
North America. We found that wild birds carried a very rich array of virus subtypes, a warning for the possible generation of reas-
sortment viruses with pandemic potential.

Conclusion or Scope

Our database provides a comprehensive overview of the current status of animal influenza events throughout the world. Influenza
surveillance should be strengthened in some countries and regions to prevent the emergence of new subtypes. Importantly, improve-
ment of the global influenza surveillance system and sharing of surveillance data is very much needed to predict the next pandemic.
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The One Health integrated surveillance system reveals the growth of Rift Valley fever
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Introduction and Objectives or Purpose

Rift Valley fever (RVF) is an arboviral disease caused by RVF virus (RVFV; genus Phlebovirus, family Phenuiviridae) and several
species of mosquitoes are involved in the transmission of RVF. This study, aims to investigate the magnitude and spread of RVF
outbreak in Sudan in 2020. RVF is endemic in Sudan; however, outbreaks of RVF are commonly occur in the central and southern
region of the country.

Methods

Following the unusual emergence of RVF cases in Northern State, both alert and active surveillance were initiated throughout the
country. Using the well-established clinical case-definition, we collected blood samples from suspected cases and sent them to the
National Public Health Laboratory for molecular analysis. Following a One Health strategy, in addition to coordinating with the animal
surveillance, we tested mosquito pools for RVF using gPCR.

Results or Focus

This study reports the first outbreak of RVF in Northern State. About 2225 cases and 56 fatalities from RVF were confirmed among
humans, the majority of them (99%) were reported from the Northern State, however, infections were also confirmed in East Darfur,
Kassala, Khartoum, River Nile, and West Kordofan. Additionally, around 2,000 deaths and/or abortions were reported among domes-
tic animals, including cattle, goats, and sheep. Furthermore, three pools of Culex mosquitoes were tested positive for the presence
of RVF.

Conclusion or Scope

This is the first study to implement an integrated One Health surveillance and response system to investigate in Sudan. Outbreaks
of RVF were more confined in the central and southern regions of the country; however, here we report an alarming shift in the geo-
graphical distribution of RVF outbreaks in the country. We identified that the major risk factors for this change in disease epidemiology
were socioeconomic, political instability, and climate change factors. Further entomological investigations are warranted to confirm
the main vector of RVF in Sudan.

Keywords: Rift Valley fever; Outbreaks; Pandemic; Integrated One Health Strategy; Global Health Security; Food Security
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MONKEYPOX - ADESCRIPTIVE ANALYSIS OF OUTBREAKS IN NIGERIA 2017-
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Introduction and Objectives or Purpose

Monkeypox is a zoonotic disease caused by Orthopoxvirus genus of the Poxviridae family, characterized by smallpox-like symptoms.
It is endemic in West and Central Africa. In Nigeria prior to 2017, the last reported case of Monkeypox was in 1978. This study aims
to describe the trend and distribution of Monkeypox cases in Nigeria from 2017 — 2022.

Methods

Descriptive analysis of secondary data from national situational reports for Monkeypox were carried out using Epi Info and QGIS to
determine trends and spatial distribution of Monkeypox cases across Nigeria.

Results or Focus

A total of 383 cases were reported in Nigeria, of which 88 (23.0%) in 2017, 49 (12.8%) in 2018, 47 (12.3%) in 2019, 8 (2.1%) in 2020,
34 (8.9%) in 2021 and 157 (40.0%) in 2022. Prior to 2022, outbreaks have been reported in 20 (54.1%) states out of the 36 states
and the Federal Capital Territory across 4 geopolitical zones (South-east, South-south, South-west and North-central). However, in
2022 cases were reported in 10 additional states from North-east, South-west, North-central, and North-west geopolitical zones.
About 65% of the total cases were reported among individuals between the ages of 21 — 40 years. The male to female ratio is 1:9.
In 2017, cases peaked in October while in 2022 there has been a continued rise in the number of cases since May. The case fatality
rate from 2017 to 2022 is 3.1%.

Conclusion or Scope

Nigeria has continuously experienced sustained monkeypox outbreaks since 2017. The increased number of cases observed in
May and around September of 2017 and 2022 respectively is likely due to heightened surveillance and increased interaction at the
human-animal interface due to farming activities. South-south zone of the country accounts for the highest-burden of Monkeypox.
Enhanced surveillance at the human-animal-environment-wildlife interface and further research is required to improve early detection
and effective response.

Keywords: Monkeypox, Outbreak, Nigeria.
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Adoption of an implementation science approach to achieve zero COVID-19 transmis-
sions in staff at a large community care facility in Singapore during the COVID-19 pan-
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Introduction and Objectives or Purpose

During the height of the COVID-19 pandemic in Singapore in 2019, a 3200-bed medical facility was setup at the Singapore Expo
convention centre to isolate and treat patients with mild COVID-19 infection. The unprecedented scale of the pandemic response led
to many uncertainties and frequent changes to the pandemic response system and processes. The objective of this study is to use
the implementation science approach to elicit critical factors which enabled zero COVID-19 transmissions to healthcare staff at the
community care facility.

Methods

Retrospective analysis was conducted using the integrated Promoting Action on Research Implementation in Health Services (i-PAR-
IHS) framework. The infection prevention control innovation at the community care facility comprised five key elements: physical
environment, work practices, tools and technology, staff training, and audits. Contextual assessment was conducted for baseline and
100th day of operations. Actions taken to improve scores between these timepoints were mapped against the Expert Recommenda-
tions for Implementing Change (ERIC) tool to surface key implementation strategies.

Results or Focus

Positive shifts were observed in all constructs of the i-PARIHS framework, between baseline and 100th day. The largest shifts were
in work practices, tools and technology, and staff training. Key implementation strategies used included: rapid Plan-Do-Study-Act
(PDSA) cycles, identifying champions, team building, creating a culture of collaborative learning, multi-disciplinary teamwork, trans-
parency in communications and decision-making, and skilful facilitation.

Conclusion or Scope

The adoption of the implementation science approach was found to be relevant and useful to comprehensively capture the interven-
tions, strategies and lessons learnt to achieve zero COVID-19 transmissions in staff during a pandemic. The implementation science
approach may be used to inform preparedness planning of future pandemics and improve overall outbreak response.

Acknowledgement

We would like to acknowledge the close collaboration and partnership between Singapore Health Services and our external partners
and resilience of our healthcare staff and patients in overcoming the COVID-19 pandemic.

Keywords: COVID-19; implementation science; infection prevention control; pandemics

51



One Health Science (OHS)

Topic: One Health Science (OHS): Pandemic Preparedness: detect, prevent and respond: Improving outbreak response
Abstract No: 15365

ENHANCING EPIDEMIC PREPAREDNESS THROUGH COMMUNITY BASED SUR-
VEILLANCE IN KENYA.
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Introduction and Objectives or Purpose

Communities play key role in diseases outbreak prevention, detection and response. Red Cross epidemic and pandemic prepared-
ness program funded by IFRC and USAID empowers communites to take early action to control diseases. The program leverages on
One Health approach to establish community-based surveillance (CBS) as a preparedness model yielding early detection and action
to halt outbreaks of Zoonotic diseases to human at the onset . This paper reports on the mid-stage CBS implementation experience
and results since September 2019 to September 2021 in four counties in Kenya and the recommendations for supporting the CBS.

Methods

890 Community Health Volunteers (CHVs) and Community Disease Reporters (CDRs) from Health and Veterinary departments were
trained on simple Community case definitions to detect potential epidemic alerts and report immediately by mobile applications. The
receiving supervisor cross-checks the alert and triggers real-time response actions which are conducted collaboratively through one
health platform.

Results or Focus

To improve health literacy on zoonotic diseases and other epidemic prone diseases, CHVs and CDR reached 70,000 households,
769 schools and 200 groups with preventive health messages. To date 702 priority disease alerts have been sent via SMS by CHVs
and CDRs out of which 500 were animal alerts and 202 human alerts. The average accuracy of volunteers to identify alerts matching
community case definitions is 51% . Alerts were detected and authorities notified within 24 hours at an average of 94%. Challenges

experienced are securing free SMS channels for alerts, timely response activities and integration of CBS to the national Disease
surveillance systems in Ministry of Health and Veterinary.

Conclusion or Scope

Community engagement in prevention, detection and response actions and one health collaboartions are important for effective
control of large scale dieases outbreak. Communities are central change agents in preventing epidemics and pandemics.
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Introduction and Objectives or Purpose

Siloing surveillance activities and infrastructure within specific sectors can limit our ability to respond to zoonotic and emerging
disease threats. Coordinated surveillance using a One Health approach has been proposed to harmonize activities across sectors
by optimizing data collection and sharing. The Surveillance and Information Sharing Operational Tool (SIS OT) is a coordinated sur-
veillance tool that we used to retrospectively assess the capacity of the coordinated surveillance system for zoonotic SARS-CoV-2
events in the United States.

Methods

In March 2020, the U.S. Centers for Disease Control and Prevention (CDC) and the U.S. Department of Agriculture (USDA) began
developing coordinated surveillance for SARS-CoV-2. As part of infrastructure development, in early 2021, CDC launched an online
One Health surveillance system that allows state and local One Health partners to input case data in real-time, accessible by the ju-
risdiction and federal agencies. We assessed overall national surveillance for zoonotic SARS-CoV-2 using the SIS OT’s framework of
32 capacity-building activities, which assigns a level for each activity (Level 1 — Baseline; Level 2 — Intermediate, Level 3 — Advanced,
or Complete).

Results or Focus

Since the beginning of the pandemic, >450 One Health SARS-CoV-2 case investigations and >2000 consultations have been report-
ed. SIS OT assessment identified lower capacity scores (Level 1 and 2) on 12 activities (37.5%) and higher capacity scores (Level 3
or Complete) on 20 activities (62.5%). Lower capacity scores corresponded with lack of formalized assessments and evaluation plans
necessitated by the urgency with which the infrastructure was built. Higher scores corresponded to multisectoral data harmonization,
sharing, and security.

Conclusion or Scope

Important successes identified through assessment of the US’s surveillance infrastructure for zoonotic SARS-CoV-2 include the
strength of One Health coordination occurring across all jurisdictional levels, and the development of plans and systems that can be
rapidly applied to other emerging zoonotic diseases in the future.
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Introduction and Objectives or Purpose

To provide a baseline assessment of existing gaps in surveillance and information sharing at the wildlife-livestock-human interface,
and to create dialogue and plans to strengthen the collaboration between natural resources, animal and public health sectors, the
Food and Agriculture Organization of the United Nations (FAO) piloted a survey in Guinea, Uganda, and Vietnam to map existing
surveillance and monitoring activities in wildlife, identify implementing institutions and clarify current data sharing mechanisms with
government entities and One Health (OH) Platforms.

Methods

A questionnaire covering methodology, objectives, geographical level, and time period of activities conducted by institutions engaged
in surveillance and monitoring of wild mammals and birds was hosted on an online platform and shared with respondents identified
by FAO country teams.

Results or Focus

Thirty-one representatives from 28 institutions replied. Fourteen institutions collected data on farming and trade of wild mammals and
birds, ten institutions collected data on distribution and movement, 13 institutions collected data on health and infectious diseases, six
institutions were involved in outbreak investigations, and 11 institutions provided training or developed guidelines related to wildlife.
In total, the survey registered 131 activities. Data from 54 activities were shared with the government by 17 institutions, while five
respondents reported limitations in information sharing, the lack of convenient sharing mechanisms being the main constraint.

Conclusion or Scope

Since several wildlife surveillance and monitoring activities are ongoing in a country, much data is readily available, providing ample
opportunity to collaborate and leverage existing capacities of national and sub-national monitoring and disease surveillance in wild-
life. The survey identified an eminent need to facilitate information-sharing mechanisms.

The national OH Platform can play an important role in leveraging available resources and capacities for surveillance of wildlife,

request data to enable evidence-based decision making, and invite relevant institutions to contribute to the development of joint risk
assessments, surveillance planning and disease control.
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Introduction and Objectives or Purpose
The African network for improved diagnostics, epidemiology and management of common infectious agents (ANDEMIA) is
multi-country network targeting three syndromes commonly caused by infectious diseases within four African countries.

Methods

In order to investigate the aetiology and epidemiology of febrile and neurological disease in South Africa, we enrolled cases of fever
or history of fever with neurological symptoms from sentinel hospitals in the Pretoria and Mpumalanga provinces. Health control
cases were also enrolled. Whole blood and cerebrospinal fluid (CSF) samples from cases and controls were screened with a multi-
plex-PCR based protocol targeting 30 common, zoonotic and arboviral pathogens called the fever chip.

Results or Focus

Active surveillance has been on-going since 2018 and to date 1193 febrile and/or neurological disease patients have been enrolled
and 464 healthy controls. The case definition ensured that only patients with acute febrile disease were enrolled and symptoms
ranged from exclusively fever to fever with accompanying neurological symptoms such as seizures, meningitis and encephalitis.
Approximately 16% of febrile patients in site 1 (Pretoria) were positive versus 6% amongst controls. Approximately 22% of cases
were positive in site 2 (Mpumalanga) hospitals with only 3.5% in the controls. Epstein-Barr virus (EBV) accounted for 75% and
90% of the cases from each site. Over and above molecular testing, IgM serology was employed in two pilot studies in order to
determine if a greater number of positive cases could be identified. Both Sindbis virus IgM and West Nile virus IgM antibodies were
detected in PCR negative fever cases.

Conclusion or Scope

The ANDEMIA study has thus far shown that many children presenting with febrile and neurological signs are EBV positive. Over
and above EBV and despite multiplex PCR testing, many febrile and neurological cases remain unresolved and may require broad-
er serological testing in order to address the cause of disease.
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Introduction and Objectives or Purpose

Sindbis virus (SINV), is an alphavirus with worldwide distribution but limited genetic data on strains circulating in Africa. The incidence
of SINV in horses with febrile and neurological signs during an outbreak in 2017, was investigated by IgM serology. SINV strains
present in South Africa were investigated by sequencing PCR positive animal and mosquitoes detected between 2008-2020.

Methods

RNA extraction was performed on clinical samples from animals, and 15 positive mosquito pools in the Northern parts of South Afri-
ca. A nested RT-PCR of the nsP4 and E2 glycoprotein was used to amplify positive samples for Sanger sequencing. Virus isolation
followed by next generation sequencing using the lllumina® iSeqTM, were performed for the positive samples. A total of 155 horse
specimens collected during the arbovirus season of 2017 were screened using an IgM immunofluorescence assay and confirmed
with a neutralization assay.

Results or Focus

A total of 29/2748 animals tested positive for SINV using the nsP4 in the clinical samples, of which 45.0% died. A total of 34 nsP4
sequences obtained from animals and mosquitoes grouped with other African isolates and historical South African strains. A total of
six E2 protein sequences were obtained. Four 2014 mosquito pools clustered with a Kenya 2013 strain, whilst 2018 (mosquito) and
2020 (horse) sequences clustered with the Saudi Arabia 1980 strains in genotype IC. Complete SINV genomes were obtained for
the same 2014 mosquito pools which clustered in genotype IA. SINV IgM was detected in 54/155 horse cases and 29/54 neutralized
SINV. 30-40% IgM positive cases experienced ataxia, paresis, and there was statistical significance associated with recumbency.

Conclusion or Scope

This study confirmed that SINV strains identified in animals with neurological signs were similar to those present in local mosquitoes.
Close genetic clustering with strains from Kenya and the Middle East suggest wide distribution of SINV likely by bird reservoirs.

Keywords: Sindbis virus; Febrile; Neurological; RT-PCR; Serology
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Introduction and Objectives or Purpose

The Middle East Respiratory Syndrome Coronavirus (MERS-CoV) is a significant clinical and public health concern due to its high
case fatality rate. Current literature on the predictors has been from single centre studies, with minimal knowledge on the predictors
of mortality amongst patients with MERS-CoV globally, hence the purpose of this study.

Methods

This was a retrospective cohort study amongst MERS-CoV cases reported to the World Health Organization via the Disease Out-
break Network and PROMED over a five-year period (2017-2022). Univariate and multivariate analyses were utilized to determine
the predictors of mortality amongst the patients with MERS-CoV.

Results or Focus

618 patients were included in the final analysis with a male-to-female ratio of 3.3:1 (n=473). 11.7% (n=72) of the patients were health
care workers and 94.3% (n=583) of the participants were cases reported in Saudi Arabia. 27.4% (n=169) of the participants were
reported to have died. On multivariate analysis, the presence of comorbidities (aHR=2.19; 95% CI: 1.26-3.80), age equal to or above
60 years (aHR=1.77; 95% CI: 1.27-2.47), and age equal to or above 65 years (aHR=2.28; 95% CI: 1.65-3.14) were significant pre-
dictors of mortality.

Conclusion or Scope

The elderly (age above 60 years) and people with comorbidities are at significantly higher risk of mortality due to MERS-CoV. Hence,
guidance, surveillance, and collaboration amongst human health and animal health practitioners globally are needed as one health
in countries gains prominence.
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Introduction and Objectives or Purpose

Developing countries like Pakistan are facing rising concerns over prevalence of zoonotic infection at animal-human interface. As
Pakistan is an agrarian country, so animal interaction is inevitable. Bovine tuberculosis (bTB) is a neglected endemic zoonosis,
causing lot of mortalities every year. In a report from WHO, Pakistan is ranked fifth amongst the high burden countries in the world.
Previous methods of controlling bTB, like vaccination, antibiotics, have raised the concern of animal product consumers regarding
microbial resistance. Enhancing the genetic resistance is promising new alternate to combat bTB. Many of countries have opted this
new approach and have reported useful data in cattle but very limited efforts have been put into the river buffaloes. River buffaloes
of Indo-Pak region are world famous for their superior genetic potentials and inter-breed variations that provides substantial basis for
identification of significant selection signatures.

Methods

Present research was planned to explore SLC11A1 gene in river buffalo which is known as natural resistance-associated mac-
rophage protein 1. For its genetic characterization, blood was collected from tuberculin negative (n=267) and tuberculin positive
(n=194) animals. DNA was extracted and Sanger’s method of DNA sequencing was used. Significance of each variation was tested
by Hardy Weinberg equilibrium (P<0.05). Association was performed by one way ANOVA.

Results or Focus

Sequence comparison of two groups provided a total of three variations. Results illustrated only one variation found significantly as-
sociated with better immunity against bTB. For purpose of some additional and supportive information phylogenetic analysis was also
being performed by neighbor joining method with bootstrap value-1,000. Tree indicated that river buffaloes are in closest proximity to
Bos taurus and its genetic distance from other species may also be seen in Figures provided.

Conclusion or Scope

Genetic markers identified in this study can be useful in future breeding selection programs against bTB resistance.
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Introduction and Objectives or Purpose

Maasai communities of northern Tanzania are suffering from a very high prevalence of cerebral coenurosis (Taenia multiceps/Co-
enurus cerebralis), causing high mortality in small ruminants. Given the close similarity between the life cycle of T. multiceps and Echi-
nococcus granulosus sensu lato (causing cystic echinococcosis [CE] in humans), this raises concerns about an increased risk of
human CE. We aimed to estimate the prevalence of human abdominal CE and livestock infection in Maasai communities of northern
Tanzania.

Methods

Human CE was diagnosed by abdominal ultrasound in 5 communities of Longido and Ngorongoro districts and through inspection of
ruminants in local abattoirs. DNA was extracted from 1 cyst/animal, prioritizing hepatic cysts. Molecular identification was performed
using PCR, followed by RFLP, Multiplex-PCR, and sequencing of COX1 PCR product of non-E. granulosus s.I. samples.

Results or Focus

Ultrasound was performed on 823 voluteers. Six hepatic CE cases (3 with active cysts), were diagnosed in Ngorongoro (1.3% preva-
lence). Of the 697 ruminants inspected, 34.4% had parasitic cysts. Molecular identification, achieved for 140/219 cysts, identified Tae-
nia hydatigena in 48.6% and E. granulosus s.l. in 51.4%: E. granulosus sensu stricto (G1-G3) in 87.5% cases; E. ortleppi (G5) in
9.7%, E. canadensis (G6-10) in 1 cyst. E. granulosus s.I. was identified in livestock from both Longido and Ngorongoro (35.3% and
91.2% of genotyped cysts, respectively). The 3 human active cysts removed surgically were G1-G3.

Conclusion or Scope

Multiple species/genotypes of E. granulosus s.l. are circulating in Maasai communities of northern Tanzania. More precise estimation
of prevalence of human CE in this area and understanding of specific risk factors for CE among communities is needed. Interventions
targeting transmission routes common to both E. granulosus s.I. and T. multicepswould have dual benefits for preventing both human
and livestock disease.
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Situation analysis of Kyasanur Forest Disease in Kannangi of Tirthahalli taluk, Shiva-
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Introduction and Objectives or Purpose

Kyasanur Forest Disease(KFD) is a tick-borne viral haemorrhagic fever, endemic in central districts of Karnataka state of India. Tirtha-
halli Taluk, Shivamogga district recorded highest KFD incidence for 2014-19. In January 2020, Kannangi area of Tirthahalli reported
clustering of laboratory confirmed(by RT-PCR) KFD cases. We conducted a situational analysis; assessed knowledge, practices and
preparedness for prevention of KFD in Kannangi.

Methods

We defined KFD case as “acute onset fever with headache /myalgia /extreme weakness /nausea / vomiting /diarrhea /pain abdomen
/neurological/hemorrhagic manifestations in a person residing within 2 kms of monkey death or lab confirmed KFD in Kannangi from
1 December 2019 to 28 January 2020. We did house-to-house case search; We studied knowledge, practices and vaccination status
by interviewing one person per household(case from case household and eldest family member from non-case household). We
assessed health facility preparedness for KFD prevention and control using semi-structured questionnaires and record reviews.

Results or Focus

We surveyed 196 households, found 10 cases, four monkey deaths. Median age of cases was 63.5 years(range:16-72), seven
were males, three were confirmed by RT-PCR. Attack rate was 15/1000(10/674) population, Six(60%) believe KFD spreads through
tick bite and had awareness about prevention measures. Five(50%) visited forest in last two months four spent >3 hours collecting
dry leaf in forest, eight(80%) reported presence of ticks on their livestock. All households had domestic pets and livestock near their
premises, 53%(258/674) received two doses and 73%(489/674) one dose of KFD vaccine. Median distance of affected villages to
health facility was 5 kms. We found deficiency of human resource, cold chain and records

Conclusion or Scope

Rise in KFD in Kannangi likely due to lack of awareness, non-vaccination, proximity to livestock infested with ticks and deficiency in
health services. We recommend to create awareness on disease transmission, vaccination and treat livestock for infestation.

Keywords: Tick bites, monkey fever, KFD, KFD Vaccine
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agropastoral communities of Uganda.

Dan Tumusiime™ 2 3 ; Ard Nijhof' ; Martin Groschup* ; Julius Lutwama® ; Kristina Roesel® ; Bernard Bett?

'Dahlem Research School/ Freie Universitét Berlin/ Germany (Deutschland), 2Animal and Human Health Program/ International
Livestock Research Institute/ Uganda, *Animal Health/ Ministry of Agriculture, Animal Industry and Fisheries/ Uganda, *Institute of
Novel and Emerging Infectious Diseases/ Friedrich-Loeffler-Institut / Germany (Deutschland), Arbovirology/ Uganda Virus Re-
search Institute/ Uganda, ®Animal and Human Health/ International Livestock Research Institute/ Kenya

Introduction and Objectives or Purpose

Rift Valley fever (RVF) is a mosquito-borne viral zoonosis caused by Rift Valley fever virus (RVFv) of the order Bunyavirales, family
Phenuiviridae and genus Phlebovirus.

In Uganda, RVF control measures have not adequately included local community knowledge on predisposing risk factors and disease
identification.

Purpose: To assess community knowledge on RVF identification and risk factors and the possibility of integrating it into an early
warning system and strategies for veterinary and public health service delivery in Uganda.

Methods

Participatory Epidemiology survey was conducted using semi-structured interviews, matrix scoring for clinical manifestation of RVF
and other livestock diseases; Proportional piling to assess for risk factors influencing RVF occurrence; disease calendar; Qualitative
ranking to assess RVFv risk pathways; Cattle serosurvey.

Results or Focus

-RVF was ranked the eleventh most important cattle disease with a relative burden of 2.8% among other cattle diseases. Pastoralists’
agreement on the relative burdens of these diseases was moderately strong (W = 0.4108) and statistically significant (p<0.001).

-Perceived risk factors: infected mosquitoes (21.7%), excessive rainfall (13.4%), flood prone areas (12.9%), bushlands (11.9%)
and livestock movement (9.5%). Others- Proximity to water bodies (9.3%), handling abortus material (6.9%), high livestock density
(5.6%), rice and banana fields (5.5%) and proximity to wildlife (3.2%).

-Participants exhibited good knowledge of recognizing clinical signs of cattle diseases including to a limited extent, RVF, in their herds

-Perceived risk pathways for the entry of RVFv in the four districts were via infected mosquitoes, infected domestic ruminants, infect-
ed aborted foetuses and fluids and infected wild animals -Cattle seroprevalence: 22.1%-62.4%.

Conclusion or Scope

PE approach is key in surveillance of livestock diseases in remote pastoral communities. Findings are central for designing an effec-
tive national RVF surveillance system.
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National sero-prevalence and spatial distribution of Brucella spp. in Kenya
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Introduction and Objectives or Purpose
Brucellosis, caused by several species of Brucella, is a global zoonotic disease of high economic and public health importance.

The disease is endemic in Kenya but the national burden on livestock is poorly understood. We conducted a study to establish the
national prevalence and develop a risk map for Brucella spp. in Kenya.

Methods

We randomly generated 265 geolocations across the country, based on agroecological zones and livestock populations. The closest
herd to selected geolocation was identified for consenting. Up to 25 cattle were sampled per herd, followed by the administration of
a structured questionnaire. 6593 cattle samples were tested for Brucella immunoglobulin G (IgG) antibodies using an Enzyme-linked
immunosorbent assay (ELISA). The potential risk factors were assessed using a random-effects binary logistic regression model with
a herd as the random effect.

Results or Focus

The national prevalence of brucellosis was 6.8 % (95% CI 6.2-7.4), with varied spatial distribution between the different ecologi-
cal zones (P-value = <0.0001) and herd sizes (P-value = <0.0001). The odds of seropositivity were significantly higher in female
(OR=1.3, 95% CI1 1.0-1.8) and adult (OR=2.4, 95% CI 1.7-3.5) animals compared to males and calves. Similarly, adult female animals
with a history of abortion (OR= 2.2, 95% CI 1.3-3.6), and those with multiple syndromes of brucellosis (OR = 2.8, 95% CI 1.2-6.6)
had higher seropositivity compared to those without. At the herd level, the risk of transmission was increased by having animals with
a history of abortion (OR of 2.4; 95% ClI: 1.2-4.6), the birth of weak calves (OR of 4.3; 95% CI: 1.6-11.8) and swollen testis (OR=4.4;
95% Cl 1.1-17.8).

Conclusion or Scope

Brucella seroprevalence was higher in arid and semi-arid ecological zones, where pastoralism is practiced. This study provides base-
line epidemiological data for the development of targeted control programs for brucellosis in Kenya.
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Introduction and Objectives or Purpose

Group Arotavirus (RVA) is the most important cause of severe gastroenteritis in children worldwide, and effective RVA vaccines have
been introduced in many countries. Here, we performed a molecular epidemiological analysis of RVA infection in pediatric patients
in Indonesia, 2015-2020.

Methods

The total of 700 stool samples were collected and none of the patients in this cohort had been immunized with an RVA vaccine. Then,
G-P combinations of RVA genotypes in all samples were analyzed using multiplex reverse transcription-PCR (RT-PCR).

Results or Focus

The common G-P combination of RVA genotypes detected in Indonesia were all equine-like G3P[8] and G3P[6] in 2015-2017, human
G1PI[8], G1P[6], G3P[8], and G3P[6] in 2018, equine-like G3P[8] and G3P[6]; human G1P[8], G1P[6], G3P[8], G3P[6], and G9P[8]
in 2019, and equine-like G3P[6]; human G1P[8], G1P[6], G3P[8], G3P[6], GOP[8], and G2[8] in 2020. Equine-like G3 rotavirus orig-
inated in Australia and is a recombinant inter-genotype between human and equine RVA strains. In addition, several sequences of
RVA isolated from pediatric patients were found in a gene segment of bovine rotavirus strains, such as the NSP4 gene. Rotavirus is
a zoonotic disease with many gene segment, that are VP1-VP4, VP6, VP7 and NSP1-NSP5 genes, Therefore, it is likely to generate
genetic recombination within and between genotypes and even between human and animal strains. Interestingly, the equine-like
strains were exclusively detected again eventhough they were completely replaced by a typical human genotype (G1 and G3).

Conclusion or Scope

The dynamic changes in RVA genotypes from equine-like G3 to typical human G1/G3 in Indonesia can occur even in the country with
low RVA vaccine coverage rate. The mechanism of the dynamic changes in RVA genotypes needs to be explored.

Acknowledgement

This research is supported by the grant from the Japan Initiative for Global Research Network on Infectious Disease (J-GRID) from
Ministry of Education, Culture, Sport, Science & Technology in Japan, and Japan Agency for Medical Research and Development
(AMED)

Keywords: rotavirus, equine-like G3 strain, bovine-like strain, typical human genotype, genotypes change, Indonesia

63



One Health Science (OHS)

Topic: One Health Science (OHS): Risk Factors Driving Zoonotic Infections: Drivers of spillover and reverse zoonosis
Abstract No: 14791

Human behavior strategies to mitigate zoonotic spillover risk

Hongying Li™" ; Libao Zhang? ; Guangjian Zhu' ; Shiyue Li® ; Emma Mendelsohn' ; Wei Zhang* ; Aleksei Chmura; Mark Fielder® ;
Zhengli Shi* ; Peter Daszak'
'Research/ EcoHealth Alilance/ United States, ?Research/ Institute of Zoology, Guangdong Academy of Sciences/ China ([1[]),
3School of Health Sciences/ Wuhan University/ China ([1[1), “‘Research/ Wuhan Institute of Virology, Chinese Academy of Sciences/
China (111), 5School of Life Sciences/ Kingston University/ United Kingdom

Introduction and Objectives or Purpose

Human behavior in contacting animals has been implicated as a primary driver for the emergence of several high-impact zoonotic
diseases. This seven-year research in Southern China aimed to showcase the application of different human behavior studies in
developing evidence- and context-based behavioral change strategies for zoonotic spillover risk mitigation.

Methods

From 2015 to 2022, 5,192 residents from Southern China were enrolled in studies employing mixed methods of ethnographic in-
terviews, serological-behavioral surveillance, and behavior change theories-based surveys to characterize at-risk human-animal
contacts, identify the behavioral determinants and develop context-based behavioral change strategies for zoonotic risk mitigation.

Results or Focus

Eighty-eight ethnographic interviews and 55 field observations were conducted to elucidate the frequent human-animal interactions
and low levels of environmental biosecurity in local communities. Residents (n=1,596) from the same areas were then enrolled in
serological-behavioral surveillance, with nine participants (0.6%) serologically tested positive for bat coronaviruses, and 265 (17%)
participants reported SARI and/or ILI symptoms in the past year associated with animal contacts. Further studies focusing on the
wildlife trade revealed a low level of knowledge and perceived risk among 947 adults regarding zoonotic spillover and identified the
factors in attitudes, social norms, and perceptions that strongly determine the behaviors in wildlife consumption among 2,561 adults.
Health-focused behavior change recommendations for zoonotic risk mitigation were developed based on the evidence and are being
assessed for acceptability and accessibility among the target populations.

Conclusion or Scope

These studies showcase the integration of different behavioral research methods to build evidence of zoonotic spillover events asso-
ciated with at-risk behaviors and translate evidence into risk mitigation practices tailored to different populations, demonstrating the
value of human behavior research in understanding and addressing the driving factors of zoonotic spillover.
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Introduction and Objectives or Purpose

The aetiologic agent of meningoencephalitides often remains elusive. Neurotropic viruses (such as herpes viruses or West Nile virus),
but also Borna disease virus 1 (BoDV-1), variegated squirrel borna virus 1 (VSBV-1), or the novel rustrela virus (RusV), a relative of
human rubella virus, can induce lethal non-suppurative myeloencephalitis in humans and/or other mammals. Previous studies indi-
cate the latter viruses to be transmitted from small mammals. BoDV-1 was detected in bicoloured white-toothed shrews (Crocidura
leucodon), VSBV-1 in captive squirrels (mainly Callosciurus prevostii and Sciurus variegatoides) and RusV in yellow-necked field
mice (Apodemus flavicollis), but little was known about their distribution within small mammal populations.

Methods

Here, we report the screening of brain tissue by BoDV-1, VSBV-1 and RusV specific RT-gPCRs of almost 10,000 rodents and insec-
tivores from Europe. In selected positive animals, virus distribution in tissues was evaluated by immunohistochemistry and/or in-situ
hybridisation.

Results or Focus

BoDV-1 was detected not only in Crocidura leucodon, but also in several lesser white-toothed shrews (Crocidura suaveolens) and in
a single greater white-toothed shrew (Crocidura russula); all shrews originated from known BoDV-1 endemic areas. Further analysis
showed a broad viral tissue distribution with highest loads in neural tissue. We did not detect VSBV-1 RNA in endemic species, like
red squirrels (Sciurus vulgaris). These findings support the assumption of the import of a VSBV-1-carrying squirrel from its country of
origin. Interestingly, in Germany we detected RusV RNA only in Apodemus flavicollis.

Conclusion or Scope

Identification and characterization of a reservoir host is important to establish protective measures and prevent the circulation of
pathogens. Further studies will focus on the identification of the so far unknown reservoir of VSBV-1.
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Introduction and Objectives or Purpose

Zoonotic diseases spillover into human populations along complex networks involving animal and human hosts, and network model-
ing is a potentially powerful tool for refining zoonotic disease surveillance and intervention deployment. We report here on literature
searchers and pilot studies to characterize suitable approaches to human-animal contact network analysis.

Methods

We searched infectious disease epidemiology, sociology, wildlife biology, and veterinary medical literature for methods to measure
and model networks. Concurrently we deployed 8 low-cost GPS collars to all animals within a small, schistosome-infected, and
mobile herd on the Lake Malawi shoreline over 12 weeks, and customized devices using long-range radio (LoRa) technologies to
capture within- and between herd contact among livestock in northern Kenya.

Results or Focus

Self-report and Bluetooth technologies are used to measure human contact for infectious disease modeling. Movement records are
used for livestock, and a variety of approaches---including camera traps, focal follows, and GPS devices, often combined with model-
ing---are used for wildlife. We found one study measuring human-animal contact, which used surveys validated by daily diaries. Con-
tact data from animal geotaggers and human self-report can be converted to aggregate relational data and combined using methods
for estimating statistics of generative network models. In Malawi, GPS-tagged animal movements demonstrated daily water contact
at several discrete water contact points, and a highly-repetitive cycle of temporal and spatial activities. Later in 2022, we will deploy
50 custom-built LoRa collars among livestock in northern Kenya and combine these data with surveys and daily diaries.

Conclusion or Scope
Both direct and indirect human-animal contact are highly heterogenous, yet the topography of human-animal contact networks
has not been well-characterized, and most zoonotic disease models assume random mixing or rely on poorly-justified parameters.

Wearable animal geotaggers combined with approaches from other disciplines to capture sensitive contacts and estimate network
parameters represent a promising way forward.
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Introduction and Objectives or Purpose

Land conversion is understood to increase the risk of emergent zoonotic diseases. In simians and humans, infection risk has been
linked to fragmented habitats. However, the role of fragmentation on disease dynamics in wildlife hosts is rarely quantified at macro-
ecological scales due to the lack of systematic surveys. In Southeast Asia, non-human primates (NHPs) host Plasmodium knowlesi,
a prominent zoonotic malaria. We examine reported primate P. knowlesi to investigate how landscape impacts parasite prevalence.

Methods

A georeferenced dataset of PCR-confirmed P. knowlesi in NHPs across Southeast Asia was assembled from published and unpub-
lished literature. Using systematic tools developed for epidemiological studies, we conducted a regional meta-analysis of P. knowlesi
prevalence in simian hosts. Environmental covariates were assembled from remote sensing data and generalised linear mixed mod-
els were fitted to prevalence at multiple spatial scales.

Results or Focus

123 observations on a total of 4931 NHPs were identified, primarily Long-tailed macaques (Macaca fascicularis) (88.6%, n=4368/4931).
Overall prevalence was 9.6% (CI195% 6.3—13.4), with considerable regional heterogeneity (1°=96.6%; CI95% 95.7-97.3) and high
estimates in Malaysian Borneo (52.4%, CI95% 22.8-81.3). We demonstrate a strong relationship between forest fragmentation
(20km, p<0.0001) and P. knowlesi in NHPs, suggesting that zoonotic malaria prevalence is maximised at intermediate levels of hab-
itat complexity.

Conclusion or Scope

Findings provide evidence that P. knowlesi in primate hosts is partially driven by landscape change across Southeast Asia and sup-
port a previously hypothesised trade-off between epidemiological and ecological mechanisms in determining P. knowlesi infection
in wildlife reservoirs. With higher prevalence in NHPs showing geographical overlap with human infection foci, parasite prevalence
in NHPs may be a key spatial driver of human spillover risk. Given the clear intersection between human epidemiology and wildlife
ecology it is essential that infection dynamics within wildlife reservoirs are considered in public health interventions.
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Introduction and Objectives or Purpose

A longitudinal survey of larval habitats was conducted to better understand how landuse types have affected mosquitoes with refer-
ence to Plasmodium knowlesi malaria from May 2015 to April 2016 in District of Kudat, Sabah, Malaysian Borneo.

Methods
Larval collections were done in target sampling blocks by dipping and reared to adult for species identification.
Results or Focus

Five anopheline and three culicine were collected. Species recovered were Anopheles balabacensis, An. barbirostris, An. lesteri, An.
borneensis, An. umbrosus, Aedes albopictus, Culex gelidus and Toxorhynchites sp. An. balabacensis were found in the six land use
types. Ninety-five out of 368 breeding habitats were positive for Anopheles larvae. The physico-chemical factors associated with
Anopheles larvae were: turbidity, shadiness, water vegetation, surface area, temperature, pH, TDS and EC. Species diversity was
high in coconut, clearing sites and rubber plantation but low in forest and settliement. The relative importance of land use types and
larval habitats was analysed by Kruskal-Wallis H test by ranks. In decreasing order Anopheles larvae were found highest in rubber
tree, coconut, clearing site, oil palm and least in forest and settlement area. Important larval habitats of An. balabacensis were in-
termittent stream, artificial container and puddle. Eighteen breeding sites of An. balabacensis were within (500 m) flight range of the
species and houses at risk for malaria..

Conclusion or Scope

Results of the study could provide understanding on the biology and ecology of mosquito vector’s larvae as well as
contribute to the development of novel strategies on vector control
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Introduction and Objectives or Purpose

Cross-species transmission of influenza A viruses, including between pigs and humans, can lead to reassortment and emergence of
novel viruses with pandemic potential. However, evidence on spillover rates, and how these vary across demographic and occupa-
tional groups, is limited. Here we describe a prospective cohort study which aims to elucidate zoonotic influenza risk at the swine-hu-
man interface in south-central Cambodia.

Methods

Eight districts in four provinces were selected using probability proportional to pig population size sampling, and households with and
without occupational exposure to live pigs were recruited. Questionnaires were administered to obtain demographic and behavioural
data, and sera collected for Influenza A antibody screening. Follow-up surveys and serological assay development are ongoing.

Results or Focus

Despite delays due to the COVID-19 pandemic, 942 individuals in 615 households were recruited to date. Households are cate-
gorized into: i) smallholders (n=190); ii) traders/butchers (n=95); iii) commercial farm workers (n=98); and, iv) non-occupational
households (i.e. without pig ownership or occupational exposure; n=233). Frequency and types of swine exposure varied significantly
across groups. Blood samples were collected from 783 (83.1%) of individuals. Preliminary ELISA screening reveals the majority are
positive for influenza A IgG antibodies, with 36.5% “strongly positive” when grouped using expectation-maximization algorithm. Sera
will be tested for evidence of seroconversion to viruses circulating in Cambodian pigs using microbead-based assays.

Conclusion or Scope

This study is part of the larger PigFluCam+ project. Combined with data from slaughterhouse surveillance and pig network surveys,
the study will help identify high-risk groups and practices zoonotic influenza in relation to swine production and trade.
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Introduction and Objectives or Purpose

Coordinated research and surveillance at the human-livestock interface is needed to better respond to emerging infectious disease
threats. The PigFluCam+ project is a multi-partner research collaboration to characterize zoonotic and pandemic risk in relation to pig
rearing systems in south-central Cambodia, with a focus on influenza.

Methods

Data are collected through 3 main study components: (A) pig sector surveys to characterize production practices and trading net-
works; (B) virological and serological surveillance among slaughterhouse pigs; and (C) a human cohort study among households with
and without occupational exposure to live pigs. Swabs are screened for influenza A M-gene and positive samples sequenced. Sera
are tested using ELISA and multiplex bead-based immunoassays. Data are being used to inform mathematical models of enzootic
and zoonotic transmission dynamics.

Results or Focus

Of 3,836 pig nasal swabs tested to date, 67 (1.7%) were positive for influenza A M-gene; batches from commercial farms were more
likely to test positive compared with those from smallholders. The majority of HA sequences were closely related to pandemic human
H1N1 virus, while H1N1 classical swine and H3N2 human seasonal lineages were also detected. A total of 945 individuals from 651
households with contrasting pig exposure types and frequencies have been enrolled into the human cohort, with follow-up and sero-
logical analysis ongoing.

Conclusion or Scope

The study design and findings can inform risk-based strategies for early detection and mitigation of emerging disease threats in the
Lower-Mekong region, where livestock systems are changing rapidly. Key findings, challenges and lessons learned will be discussed.
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Introduction and Objectives or Purpose

Highly pathogenic avian influenza (HPAI) is still considered as a pandemic threat. Stumping out and/or vaccination are practiced in
different countries to control HPAI in poultry over the last two decades. However, H5 HPAI viruses still prevail across the globe. The
present study was undertaken to better understand the circulation of H5 HPAI virus in poultry in Bangladesh in the context of respi-
ratory co-infections.

Methods

We investigated respiratory disease events in 167 small-scale commercial poultry farms in Mymensingh, Tangail, Kishoreganj and
Sirajganj districts of Bangladesh during 2019-2021. Pooled samples of oropharyngeal swabs from live birds or respiratory tissues
from dead birds were tested for molecular detection of avian respiratory pathogens including avian influenza virus (AlV), Newcastle
disease virus, infectious bronchitis virus, infectious laryngotracheitis virus, Mycoplasma gallisepticum, and Avibacterium paragalli-
narum. Representative 11 isolates of H5 AlV were subjected to whole genome sequencing.

Results or Focus

One or more respiratory pathogens were detected in 113 farms out of 167 investigated farms. AIV was detected in 66 farms often
concurrently with other pathogens. H5, H9, H5 + H9, and non-H5-non-H9 AlVs were detected in 31, 13, 14, and 8 farms, respectively.
Birds of most of the H5 AIV positive farms did not present typical clinical signs or high mortality. On longitudinal observation of 20 such
farms showed only 1.05 to 5.50% mortality but a marked drop in egg production. On full genome sequencing all the 11 H5 isolates
belonged to clade 2.3.2.1a H5N1 virus.

Conclusion or Scope

Despite the absence of typical devastating HPAI outbreaks in small-scale commercial poultry production, H5N1 viruses are widely
circulating in Bangladesh in an enzootic pattern, which are often masked by other respiratory infections. Although the reasons of
this changed dynamics of H5 AlV in small-scale poultry production have not been established, this remains as a potential driver for
zoonotic spillover.
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Introduction and Objectives or Purpose

Influenza A virus has potential threat for poultry and public health. In 2016, Government of Bangladesh initiated Sink Surveillance
programme in Dhaka and one year later in Chattogram live bird markets (LBMs) to investigate the prevalence of influenza A viruses
in a cost-effective manner. This study aims to evaluate the trend of circulating Influenza A viruses in the poultry market chain in Ban-
gladesh for five years.

Methods

A total of 7960 environmental samples were collected monthly from 106 Dhaka (n=4946) and 70 Chattogram (n=3014) LBMs during
the period. The samples were tested for the presence of membrane protein (M) genes of influenza A viruses using real-time PCR. The
M gene positive samples were further examined to investigate the association with hemagglutinin genes (H5, H7 and H9).

Results or Focus

The average monthly prevalence of influenza A virus, including of H5 and H9 subtypes, peaked in 2016 (Inf A 65%, H5 39%, H9
31%) and then gradually declined until 2018 in Chattogram (Inf A 23%, H5 2%, H9 8%) in 2019 in Dhaka (Inf A 32%, H5 11%, H9
12%). Prevalence began increasing in 2019 in Chattogram (Inf A 35%, H5 7%, H9 17%) and in 2020 in Dhaka (Inf A 51%, H5 18%,
H9 26%). All H5 subtype viruses detected to date have been highly pathogenic avian influenza (HPAI) HSN1. No H7 subtype virus
was detected during the study period.

Conclusion or Scope

Influenza A viruses, including HPAI H5N1, have been consistently detected year-around from environmental samples collected at
urban LBMs since 2016, suggesting persistent, endemic circulation. Monthly prevalence observed in Dhaka has been higher com-
pared to Chattogram LBMs, consistent with the source-sink hypothesis for pathogen accumulation in urban markets. Following a
steady decline in prevalence between 2018 and early 2019, prevalence of influenza A viruses began increasing in 2020, suggesting
resurgence following COVID-19 lockdowns in 2020.
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Introduction and Objectives or Purpose

Viet Nam sits within a critical Southeast Asian emerging infectious disease hotspot with diverse wildlife and a rapidly increasing hu-
man population. In this region, wildlife farming is a growing but inadequately regulated industry that exhibits many features thought
to contribute to increased risks of cross-species transmission and zoonotic disease emergence. We tested the hypothesis that viral
diversity and cross-species transmission increases with species diversity on mixed-species farms, and this pattern will be amplified
by the co-occurrence of wildlife species.

Methods

Using a metatranscriptomics-based approach, we analyzed the fecal viromes from a unique set of farmed animals in the Central High-
lands of Viet Nam, where a variety of wildlife (e.g., bamboo rats, civets, wild boar, porcupines) and domestic species (e.g., chickens,
ducks, pigs, goats) are farmed both together and separately. Farms were selected to encompass a range of species complexity, from
single-species farms, to those where more than 8 species were present. We assessed the presence and prevalence of a subset of
viruses identified from these data using PCR to identify the presence and frequency of cross-species transmission of viruses between
animal species, as well as estimate their zoonotic potential and potential consequences for animal health.

Results or Focus

We identified high fecal viral diversity in eight animal species across all farming conditions, with samples from domestic pigs and wild
boar containing the broadest diversity of viruses. Preliminary data also suggests that viral sharing may be frequent on mixed-species
farms, with several viruses identified in two-to-five different animal species located on the same farm.

Conclusion or Scope

Mixed-species farms create new interfaces between wildlife, domestic animals, and people that may provide opportunities for
cross-species transmission of viruses to occur. The risk of cross-species transmission and disease emergence may be further
driven by the present of species like domisticated pigs/wild boar, and co-located with wild species.

Acknowledgement

NIAID-Grant1U01AI151378-01-CREIDPilotPrograme-https://creid-network.org/

73



One Health Science (OHS)

Topic: One Health Science (OHS): Risk Factors Driving Zoonotic Infections: Molecular epidemiology and evolution
Abstract No: 15040

DIVERSITY AND SPILLOVER RISK OF SWINE ACUTE DIARRHEA SYNDROME-RE-
LATED CORONAVIRUSES IN CHINAAND SOUTHEAST ASIA

Cadhla Firth™ ; Alice Latinne' ; Li-Biao Zhang? ; Kevin Olival' ; Cecilia Sanchez' ; Ben Hu?® ; Bei Li® ; Hongying Li' ; Zheng-li Shi®;
Peter Daszak'’
"NA/ EcoHealth Alliance/ United States, 2Institute of Zoology/ Guangdong Academy of Sciences/ China (1), *Chinese Academy of
Sciences/ Wuhan Institute of Virology/ China (LJ)

Introduction and Objectives or Purpose

Bats are the likely reservoir hosts of several significant emerging coronaviruses affecting human and livestock health. In this study,
we assessed the diversity, evolution, and geographic distribution of two alphacoronaviruses with significant potential for emergence:
swine acute diarrhea syndrome (SADS-CoV), which has caused significant mortality in pigs and is capable of infecting primary human
airway epithelial cells in vitro; and its close relative, HKU2-CoV, previously identified in horseshoe bats (Rhinolophus spp.).

Results or Focus

Our phylogenetic analyses revealed substantial diversity of HKU2-like viruses circulating in bats in China. We observed strong phy-
logenetic clustering by location, which is suggestive of infrequent long-distance transmission of these viruses between locations in
southern China. Using ancestral state reconstruction analysis, we found that Rhinolophus sinicus/thomasi and R. affinis are likely to
have played significant roles in the evolution of these viruses in southern China and that R. affinis is the most likely reservoir host of
the virus that spilled over into pigs as SADS-CoV.

We developed species distribution models for the four primary bat hosts of HKU2-like viruses (R. affinis, R. pusillus, R. sinicus/thom-
asi, and R. stheno), and combined these with pig and human population data to identify areas of potential spillover risk in Southeast
Asia. Specific areas with both high pig counts and high predicted bat occurrence probability were identified primarily in southern
China, and throughout Vietnam and Laos. Hotspots of risk where high human population density overlaps with bat host distribution
were present in southern China, central Thailand, peninsular Malaysia, and Sumatra

Conclusion or Scope

Increased surveillance of pigs and people in these regions may facilitate the timely detection of bat alphacoronavirus spillover events
and mitigate the risk of future outbreaks in both people and pigs.

Methods

We use a combination of phylogenetic analyses and species distribution modelling to understand the emergence, spread, and future
risk of HKU2-CoV-like viruses.
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Introduction and Objectives or Purpose

Changes in climate, land use and biodiversity are considered among the most important factors affecting zoonotic diseases emer-
gence. Transmission of vector-borne infections are particularly sensitive to these changes due to the complexity of their cycle, where
the transmission of a pathogen depends on the interaction between vectors and their reservoir hosts. In this study we focus on the
effect of climatic and ecological drivers shaping vector-borne infection dynamics. Specifically, we present recent advances regarding
two emerging vector-borne viruses in Europe, focusing on northern-Italy: tick-borne encephalitis virus (TBEv) and West Nile virus
(WNv).

Methods

Both statistical and mechanistic models, informed by eco-epidemiological data, were carried out to: (i) assess the effect of major
predictors on the timing and abundance of vectors and their transmitted pathogens; (ii) simulate vector population dynamics and
pathogen infection rates in both vectors and animal reservoir hosts; (iii) estimate human transmission risk

Results or Focus

For the TBEv case study, a specific combination of climatic conditions and the densities of rodents and deer hosts are the main
determinants in shaping feeding tick dynamics and TBEv circulation. For WNv, we found that anomalous warm spring temperatures
amplify virus transmission at the beginning of the season, increasing virus prevalence in mosquito and avian populations during the
summer, which caused a higher estimated risk for human transmission.

Conclusion or Scope

Changes in vector:host ratio are critical in determining the intensity of pathogen transmission and consequently infection risk for
humans. Quantifying vector-borne disease risk, in different biomes, under the global change scenarios is particularly challenging,
requiring long-term studies based on a multidisciplinary approach in a One-Health framework. In this complex context, quantitative
models can provide early-warning systems for assessing transmission risk and allowing targeted public health actions by strengthen-
ing advanced surveillance and prevention programs.
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Introduction and Objectives or Purpose

Taenia solium is considered the most significant global food-borne pathogen. It is the leading cause of preventable epilepsy in low
and middle-income countries and challenging to definitively diagnose. Acting on the WHO call for increased control of T. solium in
hyperendemic areas, the objective of this study is to identify high-risk areas in Laos without the demanding resource requirements of
national disease occurrence surveys that are often hampered by the nature of current diagnostic tools.

Methods

National census data were examined using multicriteria decision analysis to map the risk of T. solium at district and village-levels.
Village risk scores were calculated using linear combination of risk factors that were weighted using an analytic hierarchy process.
District risk scores were calculated as the mean village score for a given district. Risk scores were categorised using the Fisher-Jenks
algorithm. One-at-a-time sensitivity analysis was completed and summarised as the variance of results across all scenarios. Results
will be compared against available biological data.

Results or Focus

24% of villages and 14% of districts were classified as high risk, with high-risk locations present across the country. When examined
with sensitivity analysis, two main areas of high risk and low variability are revealed. The first in northern Laos is consistent with
current knowledge and past projects. The second in the south-east has yet to be investigated. Validation of results using biological
data is ongoing.

Conclusion or Scope

This study has identified high-risk areas for T. solium in Laos using readily available census data. The multicriteria decision analysis
method can rapidly produce sub-national risk maps in countries with available data. The application of census data allows for in-
creased coverage and versatility compared to WHO'’s current risk mapping template that relies heavily on disease occurrence.
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Introduction and Objectives or Purpose

Intentional release of zoonotic disease pathogens that targets vulnerable animal and human populations constitutes agro/bio-crime
or agro/bio-terrorism, respectively. Such action not only negatively impacts animal and human health, but may threaten peace and
global health security and impose enormous economic costs on nations. We used the World Organisation for Animal Health (WOAH)
quantitative risk assessment framework to generate an approach for developing vulnerability indices for 25 countries with high levels
of data completeness against Brucella abortus (BA) and highly pathogenic avian influenza virus (HPAIv).

Methods

Variables to build release, exposure, preparedness, and resilience components of each country’s vulnerability index were generated
from open-source databases generated by multiple international organizations and consisted of: 1) the number and density of the
targeted populations, 2) availability of technical tools and the health services and disease control measures applied by each country,
and 3) the political, economic, and research and development capabilities of each country. Component scores for each pathogen
and country were calculated using three different index construction approaches. An overall vulnerability index for each country and
pathogen was derived from the final component scores.

Results or Focus

The final component scores as well as the overall vulnerability scores obtained using three different methods showed highly consis-
tent and correlated results; overall, principal components analysis yielded the greatest potential to discriminate differences among
countries and regions. The framework may be readily modified by policymakers and used to improve risk management strategies
based on reliable and widely available databases.

Conclusion or Scope

This risk-based mutual insurance scheme provides an expandable global framework for targeting and prioritizing capacity building
investments and resource allocations in order to reduce vulnerabilities to zoonotic diseases and increase preparedness and resil-
ience.
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Introduction and Objectives or Purpose

The Hepatitis E infection is one of the neglected human pathogens which cause acute hepatitis and could clinically aggravate in
immunocompromised patients. A new genotype of this Hepeviridae viral family, Orthohepevirus C genotype 1 (HEV-C1), emerged in
Germany’s wild rats in 2009 and has been circulated in rodents globally since then, particularly in countries with poor sanitation. And
the evidence of transmission to humans was observed in Hong Kong’s impaired immune response patients in 2018.

Methods

We conducted a cross-sectional study in three provinces in Cambodia from 2020 to 2022 in two seasons to assess the rat HEV prev-
alence and determine the potential factors associated with the infection in the murine family.

Results or Focus

Of the 750 caught rodents, after screening with the RT-PCR assay, the prevalence of infection was 1.8% (14/750), where 6 (0.8
%) and 8 (1 %) were found to be positive in dry and rainy seasons, respectively. This new HEV-C1 genotype is mainly detected
in an urban setting, specifically in markets. We also discovered that rodent species, including Rattus rattus (Black rat) and Rattus
norvegicus (Brown rat), are susceptible to HEV-C1 infection. However, the p-value is not significant after adjusting for other rodent
characteristics. In addition, for the rodent population in Phnom Penh, the infection is more likely to occur in the Old Market with an OR
(15.8 and 95% CI 2.21 — 329) compared to other markets.

Conclusion or Scope

The further approach should focus on developing a specific serological assay to detect the HEV-C1 in the human population to as-
sess the virus circulation as it proved to be transmissible zoonotically. A genetic characterization study is also encouraged.
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Introduction and Objectives or Purpose

Since 2020, the world is facing an unprecedented H5 high pathogenicity avian influenza (HPAI) intercontinental wave affecting around
70 countries worldwide. Eighteen countries reported the disease for the first time ever. Outbreaks resulted in heavy economic losses
for the poultry industry, and have jeopardized populations of endangered avifauna. Spillover to wild mammals and humans have been
recorded, reminding about the zoonotic potential of such viruses. In November 2021, H5 HPAI was introduced into North America
and by now established itself in wild bird populations of the region. Given the upcoming southwards bird migration throughout the
Northern hemisphere autumn, FAO conducted a qualitative risk assessment addressing H5 HPAI introduction risk for Central and
South America to provide countries/territories, most of which have never been affected by HPAI, with scientific evidence for HPAI
preparedness advocacy.

Methods

The assessment was based on identification of main risk pathways, including informal/formal trade of live poultry and their products,
fomites, and wild bird movements. A questionnaire was disseminated to Veterinary Services to collect data on HPAI risk factors and
assess national capacities for HPAI surveillance, diagnosis, prevention, and control. Five levels from negligible to high were used
to determine the likelihood of introduction, and a consequence assessment was conducted on potential impacts on the poultry val-
ue-chain, avifauna, and public health. The assessment also considered the level of uncertainty related to data availability, quality and
quantity.

Results or Focus
The risk of H5 HPAI introduction into Central and South Americas is higher than it has never been in the past, considering wild bird
migration movements starting in September and reaching peak influx in November, raising concerns for national and regional econ-

omies and public health.

Conclusion or Scope

FAO is using information from the assessment to provide targeted capacity building support to countries/territories for enhanced HPAI
preparedness, prevention, and control.
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Introduction and Objectives or Purpose

Throughout the COVID-19 pandemic, the topic of inequitable vaccine distribution has been widely discussed by academics, journal-
ists, and policymakers. However, there is a lack of universal understanding of the concept of vaccine equity, and research into the
perception of vaccine equity has been particularly neglected.

Methods

We conducted a meta-narrative review on COVID-19 vaccine equity according to the Realist And MEta-narrative Evidence Syn-
theses: Evolving Standards (RAMESES). We searched four databases—MEDLINE, Embase, CINAHL, and Web of Science—for
peer-reviewed articles published between January 2020 and July 2021. We included English-language articles that addressed vac-
cine equity in the context of global COVID-19 vaccination.

Results or Focus

Of 1148 articles found in the search, 213 full-text articles were screened independently by two reviewers, and 26 articles were includ-
ed. Five meta-narratives from literature across various research traditions were identified, contextualised, and discussed: Practical
Frameworks for Vaccine Allocation; Global Governance; Vaccine Nationalism; Ethics and Morality; and Reparative Justice. The atti-
tudes towards the concept of vaccine equity and the angles from which it was investigated differed between various research groups
and kept changing within each meta-narrative as the COVID-19 pandemic evolved.

Conclusion or Scope

This study reviews the current debates on the different attitudes towards mechanisms of achieving vaccine equity in the existing
global COVID-19 allocation frameworks. The lack of agreement on the meaning of the term ‘equity’ in the context of the COVID-19
pandemic has hindered the achievement of practical solutions. In the interests of global public health, it is crucial to reach a consen-
sus on a definition of ‘equity’ in the face of scarce resources, prior to establishing a global resource allocation framework.
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Introduction and Objectives or Purpose

In March 2020, COVID-19 was declared a global pandemic. Africa became the focus due to its vulnerabilities. The WHO measures
to minimize transmission were adopted by all countries. However, the introduction of vaccines globally exposed Africa’s weaknesses
regarding vaccine access and vaccine hesitancy. Funds to purchase vaccines were scarce. Public knowledge about vaccine efficacy
and effectiveness in preventing and controlling COVID-19 throughout Africa was limited. There was widely held negative views across
Africa regarding vaccines, which arise from structural and systematic dynamics linked to historical medical research on vaccines from
the colonial past. In addition, there has been a systemic failure by health officials to inform and educate the general population on
the efficacy and effectiveness of vaccines in disease control and prevention. As multi-disciplinary researchers from Africa, we firmly
argue that COVID-19 vaccine hesitancy is due to misinformation and disinformation driven by the social media and religious groups
and worsened by a weak health system that cannot create public awareness or increase vaccine access. At the global level, vaccine
diplomacy and donor dependency has led to suspicion that Africa is receiving vaccines that are not sanctioned by WHO. As a result,
Africa is viewed as a testing ground for vaccines, which further fuels vaccine hesitancy. Africa’s collective efforts through Africa Cen-
ters for Disease Control and Prevention (Africa CDC) should be reinforced. A mechanism managed by the Africa CDC to procure
and manage COVID-19 vaccines premised on equity, justice and human rights has great potential to address vaccine access and
hesitancy. Advocacy for COVID 19 vaccines should be through Africa CDC and WHO Regional Office for Africa and drawing lessons
disease outbreaks such as Ebola. Concerted efforts are required to monitor and fake information about COVIID-19 and vaccines.
Ultimately, Africa requires financial resources from both Governments and global partners.

Keywords: Hesitancy; Equity; access; vaccine nationalism; vaccine diplomacy; structural violence
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A new class of transmission-enhancing compounds: Lipids from mosquito saliva in-
crease arbovirus infection at the bite site

Hacéne MEDKOUR™ ; Lauryne Pruvost' ; Florian Rachenne' ; Felix Rey-Cadilhac' ; Dorothée Missé' ; Sébatien Nisole; Guillaume
Marti; Justine Bertrand-Michel; Julien Pompon'’
"Herault/ MIVEGEC, Univ. Montpellier, IRD, CNRS/ France

Introduction and Objectives or Purpose

Mosquito-borne flaviviruses infect half a billion people, kill 250,000 and cost US$ 10 billion yearly. These threats will expand geo-
graphically due to the expansion of mosquito vectors. However, despite the urgency, no therapy or control methods exist to prevent
outbreaks. During mosquito bite, viruses are deposited within saliva in the epidermis and dermis. Infection of skin cells is required
for systemic infection, making skin infection a key step in viral transmission. Previous studies have shown that mosquito saliva
facilitates infection of skin cells and recently our team discovered that it contains extracellular vesicles (EV), which are rich in lipids.
Here, we studied the roles of salivary EV-lipids on flavivirus transmission.

Methods

First, we developed a protocol to purify EV-lipids produced in an in vitro model (A. aegypti mosquito cells). Second, to estimate
the impact of EV-lipids on dengue infection, we infected Huh7, primary skin fibroblasts and monocyte-derived dendritic cells with
different amounts of EV-lipids. For all cell types, the infection increased in the presence of lipids. Third, to determine which lipid
groups are involved, we fractioned the purified EV-lipids by solid phase extraction (SPE) and validated the group separation by
mass spectrometry.

Results or Focus

We infected cells with the different fractions and we showed that phospholipids, cholesterols, and fatty acids are responsible for
the enhanced infection. Overall, our results showed that salivary lipids increase dengue transmission to humans. There remain to
determine the impact of EV-lipids on other flavivirus infections, what step of the viral cellular cycle (virus entry, translation, genome
replication and assembly) is affected and how EV lipids influence infection.

Conclusion or Scope

After proteins, microbiota and nucleic acids were shown to be involved in saliva function, we discovered that salivary EV-lipids also
play a role in transmission, revealing a new targetable class of compounds to block transmission.
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Third mMRNA COVID-19 vaccine dose induces high NAb levels in older people and
those with diabetes and chronic kidney disease.
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Introduction and Objectives or Purpose

A population-based serological study to evaluate the immunogenicity of the vaccination programme in Brunei was performed to eval-
uate the levels of neutralizing antibodies (NAb) generated in response to homologous primary vaccination with either mRNA-1273,
AZD1222, or BBIBP-CorV vaccines, plus a third booster dose of either mRNA vaccines (mMRNA-1273 or BNT162b2), or BBIBP-CorV
vaccines.

Methods

Adults without prior history of COVID-19 who had completed a two-dose primary homologous vaccination with either mMRNA-1273,
AZD1222 or BBIBP-CorV vaccines, or received a third booster dose of mRNA vaccine (MRNA-1273 or BNT162b2) or BBIBP-CorV
were randomly recruited and stratified by gender and age. Their serum samples were collected between 2 to 6 weeks following their
last dose of COVID-19 vaccine. NAb were measured by cPass™ SARS-CoV-2 surrogate virus-neutralization kit and assessed for
comparative analyses across vaccine groups by adjusting for age, sex, ethnicity, pre-existing medical conditions and length of days
following vaccination.

Results or Focus

A total of n=2713 individuals were recruited, n=1376 (50.7%) and n=1337 (49.3%) received two dose and three doses of COVID-19
vaccines respectively. A total of n=2640 (97.3%) individuals successfully seroconverted following vaccination. There was no differ-
ence in NADb levels by gender or ethnicity. Waning was observed by weeks 4 and 5 for AZD1222. Lower NAb were induced in older
individuals (AZD1222, mRNA-1273; 1% reduction every 8 years). Waning was not observed up to 6 weeks following a third mRNA
booster dose. There were no differences in NAb levels across age groups after boosting. Participants with diabetes mellitus and
chronic kidney disease generated lower NAD in response to immunisation after two, but not three doses.

Conclusion or Scope

Boosting with an mRNA vaccine significantly improves levels of NAb specific to the ancestral SARS-CoV-2 strain. This is likely to be
particularly important in older and vulnerable groups. Longer term durability warrants further investigation.
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Healthy lives from sustainable food systems - Lessons learnt from the 2022 Uppsala
Health Summit
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Introduction and Objectives or Purpose

To provide healthy food for everyone is a huge challenge. To produce the food in a sustainable way is even more challenging. That is
why this year’s Uppsala Health Summit focus on “Healthy lives from sustainable food systems”. Unfortunately, the number of under-
nourished people in the world continues to increase, and the progress towards the Sustainable Development Goals is slow, ensuring
access to safe, nutritious, and sufficient food for all people and eradicating all forms of malnutrition. Conflicts, climate shocks, low
productivity and inefficient food supply chains push up the cost of nutritious foods and increase the unaffordability of healthy diets.

Methods

Uppsala Health Summit is a recurring international policy arena for dialogue on challenges for health and healthcare, and how we
can overcome them. Personally invited decision-makers, opinion-makers and experts participate in active dialogue in thoroughly
prepared workshops and plenum sessions.

Results or Focus

A Pre-conference report will be published during early autumn. This can be found at https://www.uppsalahealthsummit.se. During the
2022 Uppsala Health Summit, October 25-26, solutions for a more sustainable food production that produce healthy foods, affordable
and accessible to everyone, will be presented and discussed with a One Health view. The outputs will be guidance and roadmaps
to support such initiatives. Areas that will be highlighted during the summit are Sustainable animal production, Effects on health and
Consumer behaviour. Food security and Food safety are among the aspects discussed. The perspective is From farm to fork!

Conclusion or Scope
Results and conclusions will be summarized in a Post conference report. The outcome will be presented at the meeting.

Keywords: Food security;Food safety;Health;Zoonoses;Antimicrobial resistance;
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Abstract No: 15426

How a global genomics movement can address biosecurity threats
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Introduction and Objectives or Purpose

The latest outbreak of Monkey Pox, Foot and Mouth Disease and the ongoing challenges with Tuberculosis in this region demon-
strates and underscores the importance for the world to enhance its global biosecurity monitoring. With ongoing changes to our
environment, climate, agricultural practices, and global trade, various biosecurity threats will continue to present challenges to the
community, environment, and the world’s economic prosperity.

Methods

Recent experience with the COVID19 pandemic highlighted an urgent need to strengthen global proactive pathogen discovery,
monitoring and surveillance efforts to minimise the risk of future pandemics and zoonotic outbreaks that can have devastating global
economic and social impact.

Results or Focus

Genomic sequencing technology has revolutionized medical research and has already started to improve patient care. One of the
industry leaders will offer up their insights and perspectives on the value of accessible genomics technology as a new, emerging

solution to novel pathogen discovery and surveillance of infectious disease.

Conclusion or Scope

The unprecedented collaboration among medical and scientific communities, we experienced during the COVID 19 pandemic, needs
to continue. Health care providers and scientists around the world, from academia to biotech and pharmaceutical companies, must
continue to share knowledge and work together to address the inevitable continuing biological threats that we face.
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MEDILABSECURE, ONE HEALTH NETWORK FOR THE PREVENTION OF
VECTOR-BORNE DISEASES, THE SAHEL EXPERIENCE
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Introduction and Objectives or Purpose

MediLabSecure (MLS) is a capacity-building project funded by the European Commission, coordinated by Institut Pasteur and imple-
mented by European organisations for the benefit of 22 countries in the Mediterranean, Black Sea and Sahel regions. MLS gathers
114 multidisciplinary laboratories and health institutions to prevent and control vector-borne diseases.

Methods

MLS strategy is based on the evidence and experience gained in these years of activities, which support the integration of One Health
in preparedness, surveillance and response against zoonotic arboviruses. Experts in human and animal virology, medical entomolo-
gy, public and animal health, and geo-spatial modelling collaborate to provide trainings and guidance, conduct operational studies, to
support the beneficiaries’ countries in case of local or cross-border outbreaks.

Results or Focus

Since its start in 2014, the project trained 1000 professionals through 29 workshops, 16 trainings and regional and global networking
events. Sahel joined the network in 2018. Here, MLS focused on the Rift Valley Fever (RVF) that may cause human and animal health
burden and severe economic loss. In 2020, Mauritania was hit by a large outbreak of RVF in animals and humans. The National
Institute for Public Health Research of Nouakchott (INRSP), member of MLS, contacted the experts of the network for assistance.
MLS contributed to the outbreak response with multisectoral technical and logistical support, providing reagents for molecular and
serological diagnostics, and assistance in sequencing of the epidemic strains in human and animals. The experts, medical entomol-
ogists and human and animal virologists, advised on the decision flowchart for INRSP and on the risk mapping of the epidemic. MLS
also helped to improve the sensibilization of breeding farmers on RVF risks and to activate the support of the World Organisation for
Animal Health in North Africa.

Conclusion or Scope

This experience, as others carried out by MLS, provides guidance and strategies for One Health preparedness against arbovirus
infections.
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Enhancing preparedness through the integration of One Health approaches: the
Anthrax case in Armenia
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Introduction and Objectives or Purpose

Anthrax is endemic to Armenia and the country recently experienced two outbreaks of the cutaneous form. Ecosystems change,
excessive exploitation of the territory, intermittent vaccination campaigns, weak health and animal surveillance systems, are among
the most important drivers of Anthrax, which can exacerbate poverty and inequalities. Thus, One Health (OH), which promotes the
collaboration among different sectors, can be a strategic approach especially in low resources settings. This study explored to what
extent the OH approach was integrated within the response actions during the last Anthrax outbreak in Armenia.

Methods

We identified and discussed the priority areas to enhance OH preparedness in the Policy Brief “OH-based conceptual frameworks
(OHCF) for comprehensive and coordinated prevention and preparedness plans addressing global health threats” and we devel-
oped a OHCEF to address these priorities at national and international level.

We used the OHCF to assess, with a bottom-up process, aspects of the response to the Anthrax outbreak in Armenia that could have
been enhanced by OH integration. Around 15 national stakeholders from Armenian ministries, research institutions, and laboratories
from several relevant sectors were engaged over three participatory workshops from March to May 2022.

Results or Focus

The analysis pointed out the following aspects, which would have enhanced the response: greater involvement of the WHO-IHR
national capacities; the availability of a multi-sectoral Anthrax preparedness plan and an integrated database; risk assessments

involving the relevant sectors; multi-sectoral training and ad hoc research studies addressing also the socio-environmental drivers.

Conclusion or Scope

The OHCF is a useful tool to highlight weak aspects in the local preparedness system that could benefit from the integration of OH
and it can be used to review actions taken at national level to reinforce preparedness capacity.
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HOW ARE ONE HEALTH PLANS FOR ZOONOSES ADDRESSING THEIR DRIVERS?
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Introduction and Objectives or Purpose

Drivers of zoonotic diseases, like improper animal husbandry and environmental transformations, need to be tackled to prevent,
prepare, and respond to these threats. The One Health (OH) approach could support national and international strategies to address
these drivers by involving different disciplines and stakeholders. We carried out a scoping review to investigate existing preparedness,
response, and prevention plans with a OH approach, and we identified the plans and strategies that include drivers for zoonoses.

Methods

The methodology included five steps: elaboration of the research question; identification of peer-reviewed articles and grey literature
documents published from January 1%, 2010, to June 14", 2021; definition of criteria for the inclusion and analysis; charting of the
information obtained; summarize and report the results. A framework consisting of three strategy areas was created to analyse the
results related to drivers.

Results or Focus

A total of 1692 articles and 178 documents were identified from the peer-reviewed and the grey literature, while 95 articles and 118
documents met the inclusion criteria. 10 documents addressed zoonoses drivers. At governance level, sectors involved in an integrat-
ed approach for drivers surveillance and detection have to be actively engaged. At capacity building level, national and international
plans highlight the importance of adequate zoonoses risk communication to inform the population. The need for training to recognize
the drivers at the human-animal-environment interface is also emphasized. Data to identify drivers, including human behaviours and
practices, potentially associated with spillovers and vulnerable hotspots need to be routinely collected.

Conclusion or Scope

The results obtained with this analysis underline the need to deepen and strengthen the operationalisation of activities to contrast
potential drivers of zoonoses and include them in prevention and preparedness plans and strategies with a OH approach.
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USE OF THE SMALLPOX AND MONKEYPOX VACCINE MVA FOR POST-EXPO-
SURE PROPHYLAXIS: A REVIEW
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"Medical Strategy/ Bavarian Nordic/ Switzerland (Schweiz), 2Medical Strategy/ Bavarian Nordic/ Germany (Deutschland)

Introduction and Objectives or Purpose

Traditional replicating smallpox vaccines can cause severe side effects. The non-replicating Modified Vaccinia Ankara (MVA) small-
pox vaccine, which is also licensed for prevention of monkeypox in the U.S. and Canada, has a more favorable safety profile than
replicating smallpox vaccines and is therefore ideally suited for pre-event vaccination. Given its approved dosing regimen of 2 doses
over 4 weeks, it has however been questioned whether the immune response to MVA would be induced fast enough to also protect
individuals in a post-exposure setting.

Methods
Here we review the available data on the induction of an immune response and the onset of protection after a single dose of MVA.

Results or Focus

Animal models have shown that a single dose of MVA can provide protection when administered before a challenge with an ortho-
poxvirus. This has been observed in mice challenged with a lethal dose of vaccinia virus and in non-human primates challenged
with monkeypox virus. Compared to replicating smallpox vaccines, MVA induced a faster immune response and an earlier onset
of protection. In clinical trials, a single dose of MVA induced comparable levels of vaccinia-neutralizing antibodies as a replicating
smallpox vaccine and led to a robust memory response to a booster dose provided 2 years after primary immunization. MVA has also
been studied in animal models that involved vaccination post an exposure to an orthopoxvirus. In these studies, MVA showed higher
efficacy than replicating vaccines, likely because replication-competent viruses require sufficient time for antigen amplification and
due to the higher dose of MVA that is safely tolerated.

Conclusion or Scope

In conclusion, the fast onset of a protective immune response after one dose of MVA and the limited data on the post-exposure
efficacy of replicating smallpox vaccines support the use of MVA for offering protection to individuals in a post-exposure prophylaxis
setting.
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Economic impact of Rabies in Bangladesh through a One Health approach
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Introduction and Objectives or Purpose

An estimated 1.6 million people suffer from animal bites, resulting in approximately 2,100 reported human rabies deaths annually in
Bangladesh. Using a One Health lens, we aimed to estimate the cost associated with human and animal rabies cases in the country.

Methods

Between January-May 2019, we surveyed households of human rabies (n=6) and reported animal bite (n=127) cases from the In-
fectious Disease Hospital, Dhaka and four district general hospitals, farmers with rabies cases in livestock (n=125), and individuals
(n=60) from markets representing the general population to understand impacts.

Results or Focus

63.0% of bite cases in humans and 95.7% of animal bite cases originated from dogs. The total costs per human clinical case and bite
case were US $1,067.7, and US $33.4 respectively. Patients were absent from work for a mean of 2.8 days (0-53 days) whereas care-
givers lost between 0-135 days. Of clinical cases and bite cases in humans, none received preventive measures and 9.8% (n=13) of
patients’ families sought help from a traditional healer which cost them US $1.19-$118.63. The average cost per animal case was US
$4,146.4, 86% from production deprivation and 11.8% for mortality. Among the general population sampled, 63.3% were somewhat
worried about getting rabies, though only 8.3% took preventive measures, with their mean cost of prevention US $54.81. Cost due to
behavior change ranged from US $0-$14.24. National costs of bites and clinical cases were estimated at US $2,538,618 in humans
and US $6,758,584 in animals, plus human productivity losses and avoidance costs totalling US $26 million.

Conclusion or Scope

This study generated the first national estimate of the economic impacts of rabies across sectors. As humans and animals are mostly
infected by dogs, the cost-effectiveness of mass dog vaccination should be examined to inform policy planning and risk mitigation of
rabies in Bangladesh.
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A PROGRESSIVE MANAGEMENT PATHWAY TO SUPPORT EFFECTIVE INTEGRA-
TION INTO NATIONAL ACTION PLANS FOR ANTIMICROBIAL RESISTANCE OF
FOOD AND AGRICULTURE SECTORS
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Introduction and Objectives or Purpose

Antimicrobial resistance (AMR) is a global threat to health and development and requires a One Health approach. While 157 coun-
tries have developed National Action Plans on AMR (NAPs-AMR), only 32 countries implement them using effective monitoring and
evaluation systems. In addition, the implementation gap of NAPs-AMR is related to a lack of governance incorporating all AMR-rele-
vant sectors and funding. To overcome those barriers, we developed the Progressive Management Pathway for AMR (PMP-AMR), a
practical guidance framework to monitor NAP-AMR implementation with a specific focus on the food and agriculture sectors.

Methods

PMP-AMR adopted the FAO’s stepwise approach, developed to control high-impact animal diseases like foot-and-mouth disease.
The PMP-AMR proposes specific topics and activities which can be implemented by countries step-by-step to achieve optimal man-
agement of AMR. The topics and activities were identified through consultation with internal and external experts and grouped under
focus areas (raising awareness, collecting evidence, enhancing governance, and enabling good practices) in alignment with the FAO
Action Plan on AMR.

Results or Focus
The PMP-AMR approach allows countries to monitor the implementation of NAP-AMR especially incorporating the food and agricul-
ture sectors into the multi-sectoral approach to address AMR. As of June 2022, twenty-three countries have used the PMP-AMR to

assess their progress on AMR management and identify short- and medium-term actions to improve the level of implementation of
their NAPs-AMR.

Conclusion or Scope

The PMP-AMR promotes an open discussion on AMR between the stakeholders while performing the self-assessment and identify-
ing the short-term actions. The identified action has been an essential lever for recurring more resources to address AMR in the food
and agriculture sectors. Therefore, countries can progress in the implementation of the NAPs-AMR with a One Health approach into
actions by addressing the food and agriculture components.
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Introduction and Objectives or Purpose

The COVID-19 pandemic has highlighted glaring inadequacies in national legal preparedness and responses of low/lower-middle
income countries (LMICs), which are further weakened by financial limitations. It has underscored the necessity of adopting an inte-
grated approach towards sustainably balancing the health of people, animal and ecosystems and promoting One Health (OH).

Methods

Laws and policies on the COVID-19 Law Lab adopted by Asian countries during the pandemic are qualitatively reviewed. The
Indian subcontinent in particular has witnessed significant OH-related policy changes during the ongoing pandemic. In May 2020,
the Indian government’s Department of Biotechnology constituted a National Expert Group to promote multi-sectoral, transdisci-
plinary collaboration and cooperation for achieving an OH framework. Two states, Uttarakhand and Karnataka, have subsequently
launched pilot programs from June 2022 to develop a national OH Framework. In 2022, the Ministry of Science and Technology
also reported a list of OH initiatives “to evaluate the concept of one health for all living organisms including the invisible biota in soil
that sustain our agricultural systems”.

Results or Focus

The federal structure in India has contributed to inconsistent regulation across states. Exacerbated by outdated public health legisla-
tions such as the Epidemic Diseases Act 1897, the incompatibility between health-related and environmental laws adversely affects
the potential of an OH framework. As countries begin to review their legislative frameworks for pandemic preparedness, it is impera-
tive to urgently address the regulatory gaps holistically by placing the OH at the heart of legal and policy reforms for controlling and
preventing zoonotic diseases.

Conclusion or Scope

Legislations are vital for translating OH objectives into concrete, actionable and enforceable rights and duties. Lessons from ana-
lyzing the legal barriers to the OH approach in India will help address the complex regulatory challenges to the prevention of and
effective legal response to zoonotic disease outbreaks, particularly in LMICs.
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Introduction and Objectives or Purpose

Human African Trypanosomiasis (