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Crisis in Antimicrobial Resistance

AOrganisms
ABacteria (e.g., MRSA, ESKAPE, TB)
AFungi (e.gAspergillus
AVirus (e.g., HIV, Influenza)
AParasites (e.g., malaria)

A Problem in US, worldwide

A Focus of World Health Day 2011; Aprih7

A WHO issued 6 point policy package for all countries to
combat resistance
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As Antibiotic Discovery Stagnates ...
A Public Health Crisis Advances
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IDSA’s Motivation/Perspective

Our patients neeanew antibiotics to stay
healthy and alive!

AUnlike other disease areas (cancer, HIV/AIDS, etc.), th
are no easily identifiable patleradvocacygroupsto push
for change and to put a humdace on the antibacterial

(antibioticxesistanc@roblem

AIDSA decided it must steptoadvocateoo ur p at

behalf

AWe have not taken any pharmaceutical funding to sup
these advocacy efforts
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Antibiotic Resistance Is A Growing Threat

A We face dramatically increasing rates of drugsistant bacterial
infections due to methicHtesistanStaphylococcasireugsMRSA),
AND antibiotigesistantsramnegativebacteria (GNB)such as
AcinetobactdaraumanniKlebsiellgpneumoniaand .
PseudomonagruginosgEscherichia coli (E. ¢dllpostridium

difficile%C. diff.)and other emer%ingwreats likefNew Delhi
metalleb-lactamase 1 or NDM

A GNB infections are primarily healthcarequired infections;
because of this it is difficult’'to find GNB patients to bring

before policymakers as hos?i t
atient stories; MRSA patients are easier to find as many o
hese infections now are occurring in community settings

A Collectively, highly problematic antibieatisistant organisms
arebei ng ref er reEEKARKEMEEemMonE:l ng t he
EnterococcuStaphylococcuglebsiellaAcinetobacter
Pseudomonaand ESBLEnterobacteand E. co)i




Crisis in Antibacterial Resistance

ABacteriaI Pathogens
ANosocomial and community spread
AAntibiotic pressure due to human use
AAntibiotic pressure from veterinary use
A Patients
AElderly
Almmunosuppressed
AHealthy athletes/children now affected
A Approved Drugs
APoor antimicrobial stewardship
A Antibiotic Development
ANot profitable (e.g. Pfizer action)




Lives Devastated/Lost Due to

Antibacterial-Resistant Organisms
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Lives Devastated/Lost Due to
Antibacterial-Resistant Organisms

A Number of lives lost/affected by drugesistant bacterial
Il nfections, i ncl disnotweglestalidishédA
available evidence shows it is substantial and growing

A 2005 MRSA infections in U.S.

A19,000 deaths: 94,000 infections JANRD07:298:1763
1771

A CDC reports: 2 million HAIs/90,000 deaths annually in U.S|
A ESKAREBpecific numbers: CDC is collecting

1Boucher HW, Bad Bugs, No Drugs, No ESKAPE CID 2009; 48:1-12




Additional Costs/Length of Stay
Associated with Antibacterial Resistant
Organisms

Healthcare costs/lengths of stays also appear to be
substantial/growing:

A Chicago Cook County Hospital Stedyrapolated to national
burden

- $21billion in healthcare costs (2009 dollars using CPI)
- 8 million additional days stay in hospitals

A Comparing resistant gram negative HAIs versus susceptible gr
negative HAK

Hospital Costsi29.3% ($144K v. $106K)
Length of Stay+23.8% (36 v. 31 days)

'RR Roberts, CID 2009:49, 1175-1184;
2PD Maudlin, AAC 2010:54, 109-115

A




Crisis in Antibacterial Resistance

Chart 1: Resistant Strains Spread Rapidly
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Geographical Distribution of Extreme-Drug
Resistant Klebsiella Bacteria
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Geographical Distribution of Extreme-drug
Resistant Klebsiella bacteria
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Extreme Drug-Resistant Acinetobacter

30% % Acinetobacter resistant
to imipenem
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Common Cause of Combat Wound
Infections in US Soldie‘rs
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S. pneumoniae: Nacrolide-resistance

RESISTANCE BY U.S. CENSUS DIVISION, 1999-2010
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Macrolide-resistant S pneumoniae, % RESISTANT
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US Resistance in the Global Context

(macrolide-resistant Streptococcus pneumoniae)

U.S. RESISTANCE IN THE GLOBAL CONTEXT

@ Macrolide-resistant S pneumoniae, % RESISTANT (2009)
> 0.00% 6.00% 12.00% 18.00% 24.00% 30.00%

UNITED STATES

iae, % RESISTANT (2009)




Impact of Multi-Drug Resistant Gonorrhea

A Withoutnew antibiotics, CDCprojects increase in gonorrhea infections over 1
years:

AFrom ~ 600,000 in 2010 to 2.4 million in 2017
ARepresents 5.9 million new cases

A CDC projects health impacts and cdaésto increase in GC over 7 years:
A775 additional HIV cases ($180 million)
A 255,000 cases of PID in women ($585 million)

A 51,000 cases of tubafactor infertility

A50,000 cases oépididymitig$15 million)

A Total direct medical co§t780 million

A Impact likely to be greatest among:
ANonHispanic blacks
AMen who have sex with men
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Declining Antibacterial Approvals, U.S.
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New Antibacterial Classes???

Aminoglycosides
Penicillins

Sufforamides I8 j

1930s 1940s 1950s 1960s 1970s 1980s 2000s

Source: Monnet DL, 2004




State of Antibiotic R&D is Dire

2009 analyses by IDSA & European Centre for
Disease Prevention and Control (ECDC)/European
Medicines Agency (EMA)

AOnly 15-16 antibiotics are in development

AOnly 8 have activity against key Grarmegative
bacteria; these cause the most litareatening
Infections

AOf these, NONE have activity against bacteria
resistant to all currently available drugs

Boucher et al. Clinical Infectious Diseases 2009:; 48:1i1 12




Few Antibiotics are Being Developed

Two Years Latere. 2011 |1 DS

A10 compounds active vs. resistant Granegative
bacteria in clinical development as intravenous (IV)
therapy

Alt is still the case that NONE have activity against
bacteria resistant to all currently available drugs

ANo ongoing studies for the most lif¢hreatening
Gram-negative infections (hospitaassociated
pneumonia, aka HABP/VABP), an infection where
> 20% of patients die




Challenges in the Pathway to
Antibiotic Approvals

AAntibiotics used for short duration
AScience is difficult (e.g., gram negative cell wa
Alnsufficient research support

ALack of sufficient diagnostic tools

AAntimicrobial stewardship is essential, but
affects profitability

APricing: generic competition is cheap

ADrugs in other markets (chronic disease,
Ifestyle) are more attractive




