Presentation of the
Infectious Diseases
Society of America (IDSA)

000
Padma Natarajan, MPH, MS °000
adma Natarajan, ,
Program Officer for Science and Research 006060
Infectious Diseases Society of America ( X X X
Arlington, Virginia 00000
0000
0000
® O

vl DSA
FDA Tropical Disease Priority Review Voucher Mtﬁ

Hearing—December 12, 2008



Objectives

» CONVEY URGENCY OF RESISTANCEIN | @ ®®
GRAM-NEGATIVE INFECTIONS o00
00000
+ CLARIFY REASONS FOR DIMINISHING S eee
DRUG PIPELINE -
XY
« EMPHASIZE WHY GRAM-NEGATIVE o o

INFECTIONS SHOULD BE ADDED TO THE
PRIORITY REVIEW VOUCHER PROGRAM

vl DSA
FDA Tropical Disease Priority Review Voucher Mh

Hearing—December 12, 2008




- a2

About IDSA sese’
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00

® Qver 8,000 physicians, scientists, and °e’e

other health care professionals who
specialize in infectious diseases

¢ IDSA Goals
* Serve our members
* Promote clinical expertise
* Enhance education and research W patient care
* Advocate sound public policy

53% research
M education

H public health

704 M other related fields
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Presentation Notes
The Infectious Diseases Society of America (IDSA) represents physicians, scientists and other health care professionals who specialize in infectious diseases. IDSA’s purpose is to improve the health of individuals, communities, and society by promoting excellence in patient care, education, research, public health, and prevention relating to infectious diseases.



Our membership reflects the diversity of people who work in the field and the many satisfying career options in ID.
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IDSA Committees Focused on §§:..
Antimicrobial Resistance sess®

e Antimicrobial drug/diagnostics R&D

Antimicrobial Availability Task Force
e Chair: John Bartlett, MD
e Antimicrobial resistance

Research on Resistance Work Group
e Chair — Louis Rice, MD

Antimicrobial Resistance Work Group
e Chair — Neil Fishman, MD
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On the major infectious disease issues of the day, policymakers come to us regularly for insight. 



This is true whether the issue is preparing for bioterrorism or pandemic influenza, or the ongoing challenges of antimicrobial resistance, antimicrobial development, and immunization.



So many of these issues fall under the purview of IDSA’s Antimicrobial Availability Task Force, Research on Resistance Work Group, and Antimicrobial Resistance Work Group, which are led by Drs. John Bartlett, Louis Rice, and Neil Fishman, respectively.  These groups really deserves our thanks and appreciation for their dedicated efforts.


Gram-Negative Bacteria
No ESKAPE!

Enterococcus faecium*
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa
Enterobacter spp.

® Gram'’s Staining Protocol — Gram-negative bacteria do not retain crystal
violet dye in their cell wall (Gram-positive bacteria do — e.g. MRSA)

® High patient morbidity and mortality from gram-negative infections

® High levels of antimicrobial resistance, and resistance is increasing

*Rice, JID, April 2008 ‘@%‘IDSA
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Nosocomial and community-spread infections - ESKAPE bugs cause the lion’s share of nosocomial infections*

Reasons for resistance - Antibiotic pressure due to human use, Antibiotic pressure from veterinary use, Globalization of food trade




Bad Bugs!! .

Multidrug-resistant
Acinetobacter baumannii
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The “Gram-Negative” Crisis

® Increasing Numbers of People at Risk
® Elderly
® Immunosuppressed
¢ Infants/Children
¢ Military
® Approved Drugs
® Fewer and fewer in number
® Poor stewardship leads to increased resistance

® The Drug Development Pipeline: Weak

&A1 DSA
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Who is at Risk? There number of individuals at risk is rising


Mechanisms of resistance

Inactivation of drugs by bacterial enzymes — (e.g.
beta-lactamases, carbapenemase)

Decreased penetration of Abx into bacterial cell
Efflux - bacteria pump Abx out of the cell

Changes in the targets for Abx (e.g. cell wall or
enzymes)

The result: Increasing frequency of multi-drug-
resistant (MDR) gram-negative infections

&A1 DSA



Antimicrobial Resistance In
the Hospital Setting

o Greater proportion of hospital-acquired infections
due to drug-resistant pathogens’

e Increase in MDR and extremely drug-resistant
(XDR) strains

e Use of one antibiotic may lead to resistance to many
other antibiotics

*National Nosocomial Infections Surveillance

system report, October 2004. Am J Infect Control “E‘&‘IDSA
2004 i



Multi-Drug Resistant (MDR)
Gram-Negative Bacteria: Definition

MDR: Resistant to 2 3 classes*

XDR: Susceptible to £ 2 agents commonly used to
treat infection

PanDR: Resistant to all Abx

*Classes: Beta-lactams, Fluoroguinolones,
Aminoglycosides, Carbapenems

Srinivasan A, Centers for Disease Control and Prevention ‘@%‘IDS A
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— 8- Imipenem —— Ceftazidime
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Klebsiella pneumoniae
carbapenemase (KPC)

o Class of enzymes that inactivate drugs, especially
carbapenems (a last resort for treatment of severe
gram-negative infection)

e NYC hospital epidemic
30 % of K. pneumoniae isolates in 2 hospitals
15% of K. pneumoniae isolates in another

Exponential growth in the Philadelphia region
Organisms now seen in St. Louis and Chicago
Increased mortality

Fall-back is Colistin, an old, toxic antibiotic

(Personal communication) “U%‘IDSA
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Carbapenem - most potent drug – threatened by carbapenemases inactivating it

Colistin- older and more toxic alternative – Colistin use is not the real answer 
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Surrogate for Serious Infections due
to MDR Gram-Negative Bacteria

COLISTIN COURSES: Johns Hopkins Hospital

In 2001, 6 patients — 6 courses of Colistin
In 2007, 61 patients — 68 courses of Colistin

Extrapolation of data shows that in 2015, 6000 patients
will be treated with Colistin at Johns Hopkins alone

Colistin is an old drug with high toxicity — We need
better alternatives

IEIDSA
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It takes 8 years to bring a drug to market


IDncreasing Geographical

Distribution of KPC-Producers
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Mixed; 29 reported Yes, they conducted some surveillance activity for MRSA; 23 had MRSA reportable in some form and all or selected area.



Message that it is spreading - 


®

000
000
Growing Problem Abroad esse’
000
o KPC outbreaks first observed in healthcare settings °e’e
In the Northeastern United States

e Now KPC-producing isolates reported all over the world:

- [
$&1DSA
Patel J, ICAAC-IDSA Annual Meeting, October 2008 EV
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Tying things in to this morning’s topic, as “KPC continues to go global” we see that although outbreaks of KPC-producing organsims were first observed in healthcare settings in the Northeastern United States, they have now been reported all over the world.


FDA'’s Critical Path Report, 2004

“Product development in areas crucial
to public health goals, such as
antibiotics, has slowed significantly
during the past decade.”

U.S. Food and Drug Administration.

Innovation/Stagnation: Challenge and Opportunity on the Critical

Path to New Medical Products March 2004
SS1DSA
Ey



New Antibacterial Drugs Approved
By FDA
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Spellberg, CID 2004, Modified ‘@&‘IDSA
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Check for doripenem – if that is included in this graph

Point out that majority of these drugs approved are for gram-positives

Doripenem – new member of existing class – may or may not help the current situation – we need new drugs


Challenges in the Pathway
to Antibiotic Approvals

Antibiotics used for short duration

Science is difficult, especially with gram-negatives
Lack of sufficient diagnostic tests

Regulatory uncertainty

Insufficient past research support

Antimicrobial resistance

Drugs in other markets (chronic disease, lifestyle)
are more attractive

IEIDSA



Emerging Unanswered Crisis
of Gram-Negative Infections

o Rapidly growing resistance

e Growing problem in United States and abroad

e Increasing numbers of patients at risk

o Empty medicine cabinets - Lack of effective drugs
e Pipeline is thin

IEIDSA



Summary

e Focused incentives must be provided to
pharmaceutical companies to develop drugs
for gram-negative infections

o Imperative for FDA to add gram-negative
Infections to the tropical disease priority
review voucher program

&A1 DSA
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