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Introduction

* Salmonella Typhi
* a gram-negative bacterium
* fecal-oral route transmission
* only humans as a reservoir
* typhoid fever

* a burden on developing
countries

* a major worldwide public health
concern

L

AMR
bla;gy. 18

(most common of beta-lactamase)
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Methods

1. Global sharing of data
(ENA / NCBI)

Metadata (Years, Continents, Sources)
& Whole genome sequences o 12t iy 2022

U
2. Genomic analysis with
bioinformatics tools

KmerFinder, SISTR, AMRPIlusFinder,
PlasmidFinder, MGE, Flankophile

U
3. Visualization

Microreact, Flankophile
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Fig.1 The distribution of global Salmonella Typhi carried bla,, , (1=2,476) divided by countries (A), isolation source (B),

and ST-type (C) visualized by Microreact.
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Fig.2 The distribution of global Salmonella Typhi carried bla,, , following antimicrobial resistance (AMR) profiles shown in
the world map (A) and bar chart (B) visualized by Microreact. 6



Results (3)

Fig.3 Phylogeny distribution of global Salmonella Typhi carried bla gy, ;
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Results (4)
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Fig.4 The most common plasmid replicon (A) and MGE (B) found in global Salmonella Typhi carried bla gy, ;
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Results (5)
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External research

Metagenomic Analysis of Toilet Waste
from Three Different Income Areas in
Bangkok, Thailand
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Burden of disease -> Enteric Infection

Our World
In Data

About

Donate OXFORD
MARTIN

COVID-19 vaccinations, cases, excess mortality, and much more

Tolal disease burden by cause, World, 1990 Lo
2019
Total disease burden measured as Disability-Adjusted Life Years (DALYs) per year. DALYs

measure the total burden of disease - both from years of life lost due to premature death and
years lived with a disability. One DALY equals one lost year of healthy life.

+ Change country Relative

100%

Injuries

Communicable,
0,
80% maternal, neonatal,
and nutritional
diseases

60%

40%

Non-communicable
diseases (NCDs)

20%

0%

1990 1995 2000 2005 2010 2019

Source: IHME, Global Burden of Disease (2019)

DALYs (Disability-Adjusted Life Years)

https://ourworldindata.org/burden-of-disease

CQurWorldInData.org/burden-of-disease « CC BY

Burden of disease by cause, World, 2019

Total disease burden, measured in Disability-Adjusted Life Years
(DALYSs) by sub-category of disease or injury.

DALYs measure the total burden of disease - both from years of
life lost due to premature death and years lived with a disability.
One DALY equals one lost year of healthy life.

in Data

‘= Change country

26.35 % (DALYs)

Cardiovascular diseases 393.11 million
ancers 251.39 million

Neonaté\lﬁisoNrc(i:eé's 81_'-}89 Irl'mllln:»n

er s million

Res&lratorymfectlons and TB .05 million
usculoskeletal disorders 08 million

125.31 million
112.73 million
103.59 million

Mental disorders

Diabetes and kidney diseases

Unintentional injuries

Respiratory diseases

Meurological disorders

Enteric infections

IEESTIVE OIseases

Transport injuries

Malaria & neglected troxlcal diseases

S and STls

Other |nfect|ous diseases

Mutritional deficiencies

Skin diseases

Substance use disorders 35.13 million

Self-harm 34.12 million

Interpersonal violence 26.97 million
aternal disorders @ 12.68 million

3.82% (DALYs)

Conflict and terrorism | 6.26 million
Matural disasters | 960,873.32

0 150 million

Source: IHME, Global Burden of Disease (2019)

Mote: Non-communicable diseases are shown in blue; communicable, maternal, neonatal
and nutritional diseases in red; injuries in grey.

QurWorldinData.org/burden-of-disease « CCBY

96.84 million (DALYs)

Explore our COVID-17 data

Our World

Disease burden from communicable, maternal,
neonatal and nutritional diseases, World, 1090 to
2019

Total disease burden from communicable, maternal, neonatal and nutritional diseases,
measured in DALYs (Disability-Adjusted Life Years) per year. DALYs are used to measure
total burden of disease - both from years of life lost and years lived with a disability. One
DALY equals one lost year of healthy life.

S Change country O Relative

1.2 billion
1 billion
Other infectious
800 million diseases )
Enteric infections
aternal disorders
600 million Respiratory
infections and TB
HIV/AIDS and STls
400 million Malaria & )
neglected tropical
diseases
200 million Neonatal disorders
Nutritional
deficiencies

0 Tuberculosis
1990 1995 2000 2005 2010 2019

Source: IHME, Global Burden of Disease (2019) COurWorldInData.org/burden-of-disease » CC BY

1990: 210.73 million (DALYs)
2018: 100.33 million (DALYs)

2019: 96.84 million (DALYs)
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Updated communicable diseases

Disease topics

Middle East respiratory syndrome coronavirus (MERS-CoV) - Multi-cou
COVID-19 associated with SARS-CoV-2 - Multi-country (EU/EEA) - 2019 - 2022
Increase in hepatitis cases in children — Multi-country — 2022

Monkeypox - Multi-country - 2022

West Nile virus - Multi-country (World) - Monitoring season 2022
Locally-acquired dengue cases - France - 2022

Ebola virus disease due to Sudan ebolavirus — Uganda — 2022

Human case with avian influenza A(H5N1) infection - Spain - 2022

Aedes aegypti detected in Cyprus

[‘.l Invasive meningococcal disease - Ireland - 2022

"‘“EF"Z'"JF’"‘E-”.-E'E-"."”'-"."

https://www.ecdc.europa.eu/en/publications-data/communicable-disease-threats-report-2-8-october-2022-week-40

WEEKLY BULLETIN

Communicable Disease T

Week 40, 2 - 8 October 2022

MERS-CoV
SARS-CoV2
Monkeypox
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Wastewater Surveillance System concept

* as sentinel system

* as representative monitoring (comprehensive view) for infectious
disease that covers almost everyone (entire community), nearly every
day, in almost every household and business.

* results can warn public health officials of a coming rise in cases before
they show up as clinical results.

e evidence is increasing that untreated wastewater is a good indicator of
the presence of the virus in a population.

llllllllll Metag |y viru et waste from lo ng Glob:llmonitoring of antimicrobial resistance based on -a- E&!lﬂﬂ“ml;"l]ﬂl_
S dista fI ght —A w p d f gl obal infectious Qo0
’ disease surveillance e
Math ! ko, Anna Charlotie Schultz Towaet: 2 Sentie Spem nti e Monitoring of Water Environm A
Meta-genomic analysis of toilet waste long rank M Aares Anders Johanne . Framework for Standardized Methods and Quality Control
distance flights; a step towards global surveillance of Krista Liguori, Ishi Keenum, Benjamin C. Davis, Jeanette Calarco, Erin Milligan, Valerie J. Harwood,
infectious diseases and antimicrobial resistance Published: January 14, 2019 © hilgs; @/10.137Vjaurnal pane 0210358 * W and Ay Praden®

==
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AMR and Sustainable Development Goals (SDGS)
é@w

The SDGs were published in 2015 by the United Nations to serve as a global blueprint for a better,
more equitable, more sustainable life on our planet.

:-;. e
. . . . . . . = GoALS &
Infections caused by multidrug-resistant pathogens are directly associated with worse clinical e s

Qg B

outcomes, longer hospital stays, excess mortality in the affected patients and an increasing burden
and costs on the healthcare infrastructure.

European Journal of
Investigation in Health, Iﬁ\DPI
Psychelogy and Education )

Perspective

Table 3. The list of UN Sustainable Development Goals (2015-2030) *.

@@
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Antimicrobial Resistance in the Context of the Sustainable
Development Goals: A Brief Review

Mirié Gajddcs **(, Edit Urban >*, Anette Stijer ° and Zoltin Barith ¢

https://pubmed.ncbi.nlm.nih.gov/34542450/

Goal 1: No Poverty
Goal 2: Zero Hunger
|:> Goal 3: Good Health and Well-Being
Goal 4: Quality Education
Goal 5: Gender equality
Goal 6: Clean Water in Sanitation
Goal 7: Affordable and Clean Energy
Goal 8: Decent Work and Economic Growth
Goal 9: Industry, Innovation and Infrastructure
Goal 10: Reduced Inequalities ]
Goal 11: Sustainable Cities and Communities
|:> Goal 12: Responsible Consumption and Production
Goal 13: Climate Action
Goal 14: Live Below Water
Goal 15: Life on Land
Goal 16: Peace, Justice and Strong Institutions
Goal 17: Partnership for the Goals

— Affecting life’s quality

!

Infectious diseases

* The goals deemed relevant by the authors and discussed in the context of AMR are presented in boldface. 14
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Summary concept
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Objective

* To investigate and compare the abundance and diversity of bacterial
pathogens and antimicrobial resistance from toilet wastes of three
different income areas in Bangkok.

* To assess the quality of the wastewater before and after the treatment
system.
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Research workflow

Ethical document will be submitted and approved

-
—
| e

i

Site selection Sampling strategy and Laboratory works
transportation

? areas Toilet waste physical and

?mL, duplication chemical measurement,
Genomic extraction and
Sequencing (metagenomics)

https://www.cdc.gov/healthywater/surveillance/wastewater-surveillance/wastewater-surveillance.html

https://www.labmanager.com/insights/the-importance-of-laboratory-quality-and-how-to-achieve-it-27442

https://www.cdc.gov/healthywater/surveillance/pdf/328288_National_Wastewater_Surveillance_System_508.pdf

https://healthserv.net/Bioinformatics-%E0%B8%8A%E0%B8%B5%E0%B8%A7%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%BB%I9%E0%BI%B0%E0%B8%I7 %E0%B8%A8-12068

Data management,
analysis and
visualization

18



Expected Outcome

 Surveillance information on pathogens and AMR including differences
among income areas in Bangkok (model for local surveillance)

* The efficiency of treating the system of toilet waste on abundance
and diversity of pathogens and AMR.
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