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The Evolution of Bacteria on a “Mega-Plate” Petri Dish (Kishony Lab)

1,122,383 views iy 1ok &l 14 A SHARE =i

https://www.youtube.com/watch?v=plVk4NVIUh8



History of antibiotic discovery and concomitant development of antibiotic resistance.

Julian Davies, and Dorothy Davies Microbiol. Mol. Biol. Rev.
2010;74:417-433






Bad Bugs, Few Drugs

Trimethoprim

Streptogramins

Few New Classes
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1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s
Adapted from Monnet DL, 2004

Slide courtesy: Payal Patel



https://www.pbs.org/newshour/show/drug-companies-arent-making-new-antibiotics-economic-cure



AMR is now getting a lot of attention



HOW BIG IS THE PROBLEM?



Antimicrobial Resistance burden in 2050

AMR review- Jim O Neil

We estimate that by 2050, 10 million lives a year and a
cumulative 100 trillion USD of economic output are at risk due
to the rise of drug-resistant infections if we do not find proactive
solutions now

to slow down the rise of drug resistance. Even today, 700,000
people die of resistant infections every year.



http://www.who.int/medicines/publications/WHO-PPL-Short_Summary_25Feb-ET_NM_WHO.pdf?ua=1



Antibiotic resistance prevalence and
national per-capita income

Gandra S et al. IJID, October 2016



Antibiotic resistance prevalence and
national per-capita income

Gandra S et al. IJID, October 2016






ANTIBIOTIC USE IN HUMANS



https://cddep.org/wp-content/uploads/2017/06/swa_edits_9.16.pdf



Antibiotic consumption trends by
iIncome: 2000-2015
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Klein EY et al. under review



ANTIBIOTIC USE IN ANIMALS



Global Antimicrobial Consumption in Food Animals

Some Hot spots:
Southeast coast China
South coast of India, Mumbai, Delhi

Van Boeckel et al PNAS- 2015



Countries with Highest Antimicrobial
consumption in Food Animals

2010 2030

I 111

Van Boeckel et al PNAS. 2015.



WHAT ARE THE DRIVERS OF AMR?
EXAMPLE OF INDIA



Social Aspects in India

 Reasons for prescribing antibiotics:

Private Sector

— patient demand

— fear of clinical failure
— fear of losing patients
— economic incentives

— varying knowledge on antibiotics and antibiotic
resistance

Public Sector

— Huge workload

— Lack of diagnostic facilities

— Pressure to use short-dated medicines

Chandy SJ, et al. 2013; GARP India, 2011



Social Aspects in India

General Public:
 self-medication
e access to antibiotics without prescription

e Utilizing pharmacies as source of
nealthcare

e lack of awareness of antibiotic resistance

Chandy SJ, et al. 2013; GARP India, 2011



Poor Environmental Sanitation

World Bank 2016



Perfect conditions for emergence of
Superbugs

HUMAN SECTOR ANIMAL/AGRI SECTOR

Inadequate waste
BREEDING GROUND management from

human, agriculture,
and pharma sector

PHARMA SECTOR



DRUG-RESISTANT TB AS A CASE
STUDY



DRUG-RESISTANT TUBERCULOSIS

REMAINS A PUBLIC HEALTH CRISIS

IN 2018

ABOUT 0.5 MILLION
PEOPLE FELL ILL WITH
DRUG-RESISTANT TB"

ONLY ONE IN THREE
PEOPLE ACCESSED
TREATMENT

OF THOSE TREATED, ONLY
56" WERE TREATED SUCCESSFULLY

“The 95% uncertainty interval for the incidence of ritampicin-resistant TB is 420 000 - 560 000
Al + ON0/ L e - 2 i ok +t TR
About 80% of these cases had multidrug-resistant TB,
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50 f@ World Health
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Drug-resistant TB: hard to treat with
low cure rates



Kendall E, et al. Int J TB Lung Dis 2019



http://pubdocs.worldbank.org/en/689381474641399486/1701381-AMR-Lab-Report-Web.pdf



SOLUTIONS & STRATEGIES






The Longitude Prize is a £10m prize fund,
with an £8m payout, that will reward a
team of researchers who develop a point—
of—care diagnostic test that will conserve
antibiotics for future generations and
revolutionise the delivery of global
healthcare.

CARB-X is investing more than $500 million between 2016
and 2021 into the research and development of new
antibiotics, vaccines, rapid diagnostics and other life-
saving products to tackle the global threat of drug-resistant

https://longitudeprize.org bacteria https://carb-x.org/



Pandemics







http://www.centerforhealthsecurity.org/our-
work/events/2018 clade_x_exercise/media



Pandemic: “epidemic ... over a very wide area and
usually affecting a large proportion of the
population”

https://academic.oup.com/jid/article/200/7/1018/903237

ttttt ://www.niaid.nih.gov/sites/default/files/public%3A//images/news/main%20map.jpg
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1. Growing populations
and urbanization

2. Encroaching into new
environments

3. Climate change
4. Global travel
5. Civil conflict

6. Fewer doctors and
nurses in outbreak regions

7. Faster information



“the global response to the rise of new pathogens has continued to be
limited, uncoordinated, and dysfunctional. From SARS to MERS, H5N1 to
H1N1 to H7N9, the story has been similar. Poor nations are unable to detect
new diseases quickly and bring them swiftly under control. Rich nations
generally show only marginal interest in outbreaks until the microbes seem
to directly threaten their citizens, at which point they hysterically overreact.
Governments look after their own interests, cover up outbreaks, hoard scarce
pharmaceutical supplies, prevent exports of life-saving medicines, shut
borders, and bar travel.”

https://www.foreignaffairs.com/articles/west-africa/2015-08-18/ebola-s-lessons



Lessons from the Ebola Outbreak in
West Africa















“The 2014 Ebola outbreak
was a stark reminder of how
vulnerable our society is to
epidemics of infectious
diseases. We weren'’t ready
then, and we’re still not
ready now—but we can be.
We don’t know when the
next epidemic will strike, but
| believe we can protect
ourselves if we invest in
better tools, a more effective
early detection system, and
a more robust global
response system.”



Post Ebola, the world responded

New tools (e.g. Ebola vaccine, diagnostics)
Global Health Security Agenda

CEPI

Pandemic Emergency Financing Facility



New tools for Ebola

Xpert Ebola on GeneXpert platform
100% sensitivity & 96% specificity

Corgenix ReEBOV Antigen Rapid Test Kit
100% sensitivity and 92% specificity

Semper et al, PLoS Medicine, 2016 Broadhurst et al, Lancet 2015



The Global Health Security Agenda (GHSA) was launched in February 2014 and
IS a growing partnership of over 64 nations, international organizations, and non-
governmental stakeholders to help build|countries’ capacity to help create a
world safe and secure from infectious disease threats and elevate global health
security as a national and global priority.

https://www.ghsagenda.org/home




http://cepi.net/




http://www.worldbank.org/en/topic/pandemics/brief/pandemic-emergency-financing-facility



viewing the response to international
emergencies only through the limited prism of
security would condemn global health to an
infinite succession of periods of “war”
interspersed with “truces” focused on
surveillance systems, rather than confronting
the causes of the epidemics, rooted in the
social determinants of health. If the immediate
responses are not accompanied by structural
changes capable of promoting a radical
reduction in inequalities, the question
remains: who will truly be safe at the end of
each “war”?

Deisy Ventura

http://www.scielo.br/pdf/csp/v32n4/en_1678-4464-csp-32-04-e00033316.pdf



1. Rising tide of isolationism and xenophobia — a turn inward — in
many high-income nations, particularly the United States and
European countries.

2. Growing tide of antiscientific thinking and resistance to Evidence-
based medicine — often associated with surging populism and
manifesting in the rise of the antivaccination movement.

3. Disease-related danger from change



If there really was a new
pandemic, is the world unified
enough to fight it??
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