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The burden of diarrheal infectious illnesses

WHAT WE KNOW

Surveillance data - reported
cases

|}

WHAT WE WANT TO KNOW

The true number of cases
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Burden of iliness approach in FOCAL

HEALTH-CARE SURVEILLANCE
DATA
=

DATA FROM POPULATION
SURVEYS —

DATA FROM SEWAGE {
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Cases reported to surveillance
T AL T
Lab-confirmed cases
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Samples are collected

Patients seek care

People get ill - Bol

Asymptomatic carriers
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Approaches for estimating etiology
proportions

« Systematic review of peer-reviewed inpatient,
outpatient and community studies

» Review of available health-care surveillance
data incl. hospital records

 Relative abundance of pathogen-specific
genes in untreated sewage samples from the
same populations (i.e. using MG analysis).
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Etiology proportions
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What is the relative
contribution from each
diarrhoea-causing
microorganism to the total
burden of diarrheal illness?
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Why metagenomics?

Detects all DNA in a sample

DNA sequence information is a
universal "language”

Can be provided in standardized
electronic format

Can be readily shared between
laboratories and disciplines
(microbiologist, bioinformaticians,
epidemiologists, doctors, etc.)

DNA sequences are archived, and
thus available for further analysis

Environmental samples of
sewage, soil, water, etc.
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Metagenomics — wet lab
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Wastewater, fecal or pooled DNA extraction from samble DNA sheared to 3-400 bp
fecal sample
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HiSeq2500/3000/Novaseq DNA library preparation
2 x 35M 150bp fragments = 10 Gbp
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Metagenomics — dry lab

- Reference genome

~ Mapping

Paired-end DNA reads Q-uléﬂli'ty control and trlmmlng Mapping reads to genomes of
interest e.g. bacterial genomes or
antimicrobial resistance genes.
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Global Surveillance of AMR using sewage

* 60 countries across all
continents

« 79 samples of urban sewage - A
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Global sewage resistomes
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Conclusions

« Sewage-based surveillance using metagenomics is flexible, scalable, and easy
to quickly implement and standardize

» Surveillance of sewage for AMR occurrence works pretty well; able to quantify
resistance occurrence.

* For pathogen detection, sewage sampling can provide a qualitative snapshot of
pathogens occurrence in a population

—When refined, it may also provide a reliable quantitative snapshot
« Sewage-based surveillance may complement and support

— The detection and surveillance of ‘silent’ epidemics

— Clinical, isolate-based surveillance

— Burden of illness studies
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