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We live In a bacterial world




How do antimicrobials work?




Resistance is inevitable (mutation)




We need to talk about sex

a Bacterial transformation

Release of

S

Antibiotic-
resistance gene

b Bacterial transduction %
N g i J Release of E E

phage

Donor cell Recipient cell

Phage-infected donor cell

LT

TransposonJ Donor cell Recipient cell

Recipient cell

C Bacterial conjugation




And we are running out of options

1953 Glycopeptides, Nifroimidazoles, Streptogramins - P 1955: Cycloserine, Novobiocin

1952: Macrolides P 1957: Rifamycins
1950: Fleuromutilins - P 1941 Tiimethoprim

1948: Cephalosporins - P 19462: Quinolones, Lincosamides, Fusidic acid

1947: Polymyxins, Phenicols - P 1249 Fosfomycin

1944: Nitrofurans - P 1971 Mupirocin
1945; Tetracyclines - P 1974: Carbapensms

1943: Aminoglycosides, Bacitracin (topical) P 1978: Oxazolidinones
1932: sulfonamides - P 1979 Monobactams
1928: Penicilins «f P 1987: Lipopeptides
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(Taken from Review on Antimicrobial Resistance 2014)

Deaths attributable to antimicrobial resistance every year by 2050

Prevalence &
Epidemiology

Antibiotic
Expectations Resistance Patient
Antibiotics factors
Animal
Health

Infection
Farming Prevention Global
Agriculture Situation

1.4 million

B
& Europe

¥ 390,000

. . . North America '
The prevalence of AMR is increasing worldwide 317.000

Seeing an increase in resistant infections that are

untreatable Latin America Africa ‘

700,000 AMR related deaths per year globally, 392,000 4,150,000
predicted to rise to 10 million by 2050

Source: Review on Antimicrobial Resistance 2014

Economic cost by 2050 could be up to $100
trillion USD




Almost all drug resistant bacteria come from Asia....
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Quantifying antimicrobial access and usage for paediatric diarrhoeal

" . . . . . Letter to the Editor
disease in an urban community setting in Asia

Affordability of antimicrobials for animals and humans in x,
Vietnam: A call to revise pricing policies s
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Antimicrobial Resistance

(0.55 US$ cents) and sulfamethoxazole (0.50 US$ cents). Vietham
is among the countries where AMU is expected to increase rapidly
in the coming years [3]. It has been suggested that increasing user
Sir, fees may deter excessive AMU in food animal production, and the
increased revenues could be used to mitigate the consequences of
antimicrobial resistance [4].

The 10 most common antimicrobials used by a cohort of 112 farmers investigated over 270 cycles of production, and the prices of animal daily dose kg (ADD,

https://doi.org/10.1186/513756-019-0671-7
Volume (L) of antimicrobial

solution prepared per sachet of
product (prophylaxis/therapy)

Antimicrobial active principle

and Infection Control Product

(prophylaxis/therapy)

No. of ADD, per sachet

Cost of 1 ADD,, (range) (in US$ cents)

Prophylaxis

Therapeutic

1 Cul:lst%n + nytetracycline 250/100 1111/444
SHORT REPORT Open Access : Colstin goocarmicn 50 o
4 Colistin + oxytetracycline 100/50 444[222
5 Oxytetracycline + streptomycin -/50 -/222
L] L] L] . . I T l
An estimation of total antimicrobial usage ; e mphenical s 20000
. . . . Cpames ; e o o000 prat
)X cline osin
in humans and animals in Vietham o o i 1000 s

0.07 (0.06-0.17)

051 (0.29-0.58)
0.20 (0.15-0.43)
051 (0.22-0.72)
0.53 (0.43-0.63)
012 (0.04-0.16)
0.43 (0.14-0.58)

0.19 (0.14-0.43)
0.28 (0.10-0.48)
0.44 (0.33-0.62)
1.02 (0.58-1.16)
0.42 (0.19-0.58)
0.40 (0.29-0.97)
1.03 (0.43-1.45)
0.79 (0.65-0.94)
0.23 (0.07-0.31)
0.85 (0.29-1.15)

NI, not indicated.
Prices are expressed in US$ cents, based on an exchange rate of 1 US$=23 319 VND (23 September 2018)]. The products are sorted by frequency of use. All products were

purchased as 100-g sachets,
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MDR hypervirulent Klebsiella in India
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The role of the microbiome

The Journal of Infectious Diseases

The Gut Microbiome of Healthy Vietnamese Adults
and Children Is a Major Reservoir for Resistance Genes
Against Critical Antimicrobials
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Figure 3. Relative sbundance of antimicrobial resistance (AMA) genes in fecal samples from healthy Vietnamese participants. Plot generated by reads per kilobase per
million mapped reads (RPKM). Samples are stratified by age group (0~23 months, 2-5 years, and adults), and each AMR gene [y-axis) is organize by antimicrobial class
{aminoghycosides, f3-lactamases, fosfomycin, fsoroquinaiones, glycopeptides, MLS [macrolide, incosamide, and tetracyc
lines, and trimethopeim)




What can we do?

Everything
and more.....




I X
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New tools




Clinical ESBL Klebsiella pneumoniae with ciprofloxacin

Ciprofloxacin concentration




Predicting drug resistance via imaging and machine learning
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Monoclonal antibodies

MICROBIAL GENOMICS

Bases to Biology
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Monoclonal antibodies
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Monoclonal antibodies
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The takeaways

« | am applied microbiologist working in global health
« AMR is a major global health care challenge

« We need new ideas in science, funding and policy
 We have access to a whole host of possibilities

« Some mechanisms to approach this

* Repurpose
« Diagnostics

 Vaccines
* New epidemiology
« mADbs

* We really require some direction and some innovation that won't be supplied by pharma
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