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Drug Resistance Equation
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Gene Transfer Mechanisms

Bacteriophage
Transposon

F’Iasmid




Problems of Multidrug-Resistant Bacteria

Hospital
Gram-negative

Acinetobacter sp.
Citrobacter sp.
Enterobacter sp.
Klebsiella sp.
Pseudomonas aeruginosa

Gram-positive

Clostridium difficile
Enterococcus sp.: VRE

Coagulase-negative Staphylococcus
Staphylococcus aureus: MRSA/VRSA

Community

Gram-negative

Escherichia coli
Neisseria gonorrhoeae
Salmonella typhi
Salmonella typhimurium

Gram-positive

Enterococcus sp.: VRE
Mycobacterium tuberculosis
Staphylococcus aureus: MRSA
Streptococcus pneumoniae
Streptococcus pyogenes



Spain transplants
MDR gram- neg BSI

US transplants

S Germany -CRKP Pakistan MDR
Transplants/cancer l Infants with infections
80% Acinetobacter 38%
47%

India infant BSI
ESBL" gram-neg:

33%
NDM-1:
Pediatric cancer 100%
MDR BSI
20%
Tanzania BSI
Pediatric gram-neg

43%

Source: ReAct facts, May 2012
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Perspective

The Emerging Threat of Untreatable Gonococcal Infection

Gail A. Bolan, ick Sparling, M.D., and Judith M. Wasserheit, M.0., M.P.H.
M EnglJ Med 2 7 | February 9, 2012 | DO 10.1056/




“Nightmare
Bacteria”

CRE
Neisseria gonorrheae

C. diff

Acinetobacter

» 2 million people/yr. acquire serious resistant
bacterial infections

» 23,000 people die as a direct result

Source: CDC



f' Y

ks
ANIMALS

o
9/1 HosPITAL

8 | _— PLANTS







Ecologic impact of antibiotics in agriculture:

The flow of antibiotics and antibiotic-resistant bacteria

Prophylaxis

Antibiotics usiapenticise > Agriculture & Manure

Aquaculture spreading &
environmental

exposure

Growth promotion

>

Meat, dairy, fish
products



Environmental Impact of
Growth Promotion Use of
Oxytetracycline












Emergence of Resistant Bacteria

0O Weeks

54%
Sensitive

5%
Sensitive
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Frequency of tetracycline resistant bacteria in
human fecal samples
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Spread of resistant
E. coli on a farm
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Human to Animal Transfer

(Amboseli Park, Kenya)
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Rolland R,M et al. App Env Microb 49: 791 1985



Antibiotic Resistance Frequency Among Enteric
Bacteria of Wild Baboons

100 - b

> 2 Antibiotic > 20% Resistant
Resistances Bacteria
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Lodge Alto € Lodge Alto €
Hook Hook

Rolland R,M et al. App Env Microb 49: 791 1985



Antibiotics are ecologic drugs

A drug-resistant flora emerges and spreads
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Antibiotics Are Also Societal Drugs

Individual Usage Affects Family, Community, Society
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Sequential antibiotic therapy
for ache promotes the carriage of
resistant staphylococci
on the skin of contacts

Yvonne W. Miller, E. Anne Eady, Richard W. Lacey,
Jonathan J. Cove, Derrick N. Joanes and
William J. Cunliffe



“POSTER CHILDREN” FOR
ANTIBIOTIC RESISTANCE



Gram-Positive




MRSA

eMost invasive organism that we face today;
attacks healthy children and adults.

eCommunity acquired and hospital acquired

About 11,000 deaths from MRSA
(U.S., CDC Report, 2013)



Gram-Negative




Klebsiella pneumoniae

* Carbapenem-resistant: KpC, CRKP
* NDM-1 carbapenemase



Annual Cost of Antibiotic
Resistance in U.S. Hospitals

> 20 Billion Dollars



Lessons Learned

— Given enough antibiotic and time, resistance
will appear.

- Once selected, a drug resistance will not
disappear, although it may drop in frequency.

-= Resistance develops in steps: from less
susceptibility to resistance.

== Resistant bacteria like to accumulate
resistances.



Combating Antimicrobial Resistance:
Core Actions

' -h&,, 1. Prevent infections and the spread
S of resistance

2. Track resistance patterns

3. Develop new antibiotics
and diagnostic tests




The Antibacterial Craze
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Now Joy’s
got a smart
new way to
fight germs.
New Joy® Dishwashing Liquid and
Antibacterial Hand Soap. It kills germs on

hands. Plus, it cuts tough grease using

50% less than regular antibacterial liquids.

All at a very intelligent price.

JOY GIVES YOU
MORE FOR LESS.




NOW YOU CAN BE SURE
THE ONLY Tﬁ{ING CRAWE

Bacteria . 99.9% disinfected

Not just clean, Microscopically Clean.

New Dow Antibacterial Cleaners clean like no ordinary
cleaners can. They cut through the toughest grease and
dirt and they kill 99.9% of household germs. So your home
doesn't just look clean, it's Microscopically Clean.

INTRODUCING NEw! Dow ANTIBACTERIAL CLEANERS. @

Find cleaning tips at www.dowclean.com
©1997 DowBrands * Trademark of The Dow Chemical Company




Lifetime Warranty!

TO ORIGINAL PURCHASER

ZeroMOTION™

Unique high density foam supports Individualized
your body in its most natural position. sleeping comfort for you
Reduces tossing and turning for a and your partner.

more restful night’s sleep.

Now with
Built-In
wAntibacterial
Protection

The perfect blend of mattress comfort
and advanced fiber technology.

L3CO
M

EUROPEAN SLEEP SYSTEM

Molds and responds to your Exclusive Red-Line®

body contours dramatically posturized boxspring

reducing pressure points for featuring 2x4 construction.
improved circulation.

The plushest, most comfortable cushioning layers
with the added benefit of antibacterial protection:

O Inhibits the growth of bacteria, molds and fungi.
D Impedes the spread of dust mites.

b Engineered to last the life of the mattress.

B Hypo-allergenic; odor-free. IS oY\ 2 71115 o

| B EPA registered. Built-In AntiBacterial Protection

€nglander.

Since 1894

The mattress of choice.
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bile salts

triclosan

chloroxylenol
oine oils guaternary amines

. chlorhexidine
organic solvents \

antibiotics\ |

antibacterial ’
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President Obama’s National Action Plan for

Combating Antibiotic-Resistant Bacteria

Vision: The United States will work domestically
and internationally to prevent, detect, and
control illness and death related to infections

caused by antibiotic-resistant bacteria by imple-
menting measures to mitigate the emergence
and spread of antibiotic-resistance and ensuring
the continued availability of therapeutics for the
treatment of bacterial infections.




National Action Plan for Combating
Antibiotic-Resistant Bacteria

The 5 goals include:

» Slow the emergence of resistant bacteria; prevent spread
of resistant infections

» Strengthen national “One-Health” surveillance efforts

» Advance development and use of rapid and innovative
diagnostic tests

» Accelerate basic & applied research for development of
new therapeutics

» Improve international collaboration and capacities for
antibiotic resistance control



Global response to antibiotic access and resistance
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Antimicrobials in the new millennium:
Making peace with microbes
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