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“One can think of the middle of the
twentieth century as the end of one
of the most important social
revolutions in history, the virtual
elimination of infectious diseases as

a significant factor in social life”
1962

Sir Frank MacFarlane Burnet
Director of the Walter and Eliza Hall Institute of Medical Research
1960 Nobel Prize co-winner in Physiology or Medicine
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“Unless we act to protect these
medical miracles, we could be
heading for a post-antibiotic age”

2001

Gro Harlem Brundtland
WHO Director-General
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Antimicrobial Stewardship

“Antimicrobial stewardship programs in
hospitals seek to optimize antimicrobial
prescribing in order to improve individual
patient care as well as reduce hospital
costs and slow the spread of antimicrobial
resistance.”

Clinical Microbiology Reviews, October 2005, p. 638-656, Vol. 18, No. 4.
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Microbes vs Humans

Microbes | Humans 11:??;23:
# on Earth 5x10%  |7x10° ~ 102
# cellsina Human [5x109 |5x 10 ~5-10
Mass - kg 5x10° [3x10" ~ 108
Generation time 30 min |30 years ~5x10°
Time on earth, years {3.5x10° [4x 10 ~10°

Data: Schaechter M, et al, Microbiology in the 215 century: Where Are We and Where Are We Going?
Chart: Spellberg B, et al, The Epidemic of Antibiotic-Resistant Infections: A Call to Action for the Medical
‘Community from the Infectious Diseases Society of America
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A Brief History

m Ancient times
m Honey, lard, lint
u ~ 1550 BC - Egyptians
a Moldy bread
u ~ 2000 years ago — many cultures
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Salvarsan

a The Magic Bullet
u 1910 - Paul Ehrlich
m Arsenic based

® First chemical compound to cure a disease
u Syphilis
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Salvarsan

a Difficult to mix/administer
m Many side effects
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Prontosil

a Gerhard Domagk
m Discovered 1935
u Sulfonamide

m Synthetic red dye

. .

u 1% commercially
available antibacterial
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Penicillin

a Alexander Fleming
a Discovered 1928

a Howard Florey & Ernst Chain
® Purified and mass produced
a Introduced 1942
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Timeline | Antibiotic drug discovery

(1940-1950)
. n (peptide)

« Neomycin (aminoglycoside) 3
Salvarasan | |« Streptomycin (aminoglycoside) | | Rifamycin | | Linezolid
(arsenical) | | » Cephalosporin (B-lactam) (ansamycin) | | (oxazolidinone)

|

2000

1908 1932 1940 1950 1960 1962

Protonsil (1950-1960) Naladixic acid | | Daptomycin
. (quinolone) (lipopeptide)

« Chlortetracycline (tetracycline)
« Polymyxin (lipopeptide)

« Erythromycin (macrolide)

.V in (glycopeptide)

« Virginiamycin (streptogramin)

The class of the antibiotic is shown in brackets.

Nature Reviews Microbiology 5, 175-186 (March 2007)

New Antibiotics
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Armstrong, G. L. et al. JAMA 1999;281:61-66

US Antibiotic Usage

® Much is unknown

a Humans
® ~120 million outpatient & ~ 50 million inpatient Rx/y
m ~ 3 million Ibs/y

® Animal agriculture
w ~ 24,6 million lbs/y

Source:
Mellon, M, et al, Hogging It, Estimates of Antimicrobial Abuse in Livestock
Union of Concerned Scientists, January 2001
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Agricultural Use

® Nontherapeutic
a Growth promoters
m Mechanism and total effect not clear
m Majority of antibiotics
a Therapeutie
m Treat illness
a Prophylaxis

Edward Lifshitz, MD

Edwarilishzgcon ol e T T

11/8/11



What' s the Harm?

m Resistant organisms shed into environment:
® Through food chain
m Direct contact &/or contamination of water and fields

m Resistant organisms include:

w Salmonella, Canpylobacter, Klebsiella p cait,
Enterococcus faecium, Eschericbia coli (ESBL), MRSA
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Human Use

m ~ 50% of all antibiotics are unnecessarily or
inappropriately preseribed

B
e

[
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Antibiotic Misuse

a Not needed

a Continued longer than necessary
a Wrong dose

® Broad spectrum instead of narrow
a Wrong Ab chosen
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What' s the Harm?
‘The Individual

a Antibiotic use may be associated with:
u Cost
m Side effects
u C. difficle infection
u Colonization/infection with resistant organism
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C. difficile

a Antibiotic exposure is most important risk factor
for Clostridium difficile associated disease (CDAD)
u Up to 85% of patients with CDAD had antibiotic
exposure in the 28 days before infection
= “Epidemic” strain (NAP-1/Bl) of C. difficile

= Resistant to flouroquinolones
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Hospital Acquired C. Jjjjicile

® ~ 1% of inpatients had hospital acquired CDAD
a ~10% of those with CDAD died
m ~3 fold increase in hazard of death

Avch Intern Med. 2010;170:1804-1810
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C. difficle Incidence & Mortality

g
P

Year

# of CDAD Cases per 100,000 Discharges
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Elishauser A, et al. Healtheare Gt : Statistical Brief #50. April 2008. Availabl
7,201,

Redelings MD, et al. Emerg Infect Dis. 2007;13:1417-1419,
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Individual Antibiotic Resistance

m Antibiotic use = resistance of urinary/respiratory
bacteria to those antibiotics

® Antibiotics may impact on bacterial resistance for
up to 12 months

m The greater the number or duration of antibiotic
courses preseribed in the previous 12 months, the
greater the likelihood that resistant bacteria will be
isolated from patient
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Resistance in respiratory tract bacteria and previous antibiotic prescribing

Costelloe C et al. BMJ 2010;340:bm].c2096
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Resistance in urinary tract bacteria (E coli) and antibiotic exposure
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Costelloe C et al. BMJ 2010;340:bmj.c2096
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What' s the Harm?
The Collective

m Cost for Rx
w 50% inappropriate
a { morbidity & mortality from resistant organisms
m | costs from treating these infections

m We all may need an antibiotic one day.
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Increasing Antibiotic Resistance

Acinetobacter

Gonorrhea

Group B streptacoccns

Extended-sg Bl (ESBL) GN bacteria
w  Kiebsiella, E. Coli

Methicillin resistant Stapbylococens anrens (MRSA)

Neisseria meningitidis

Salmonella

Shigella

Streptococeus puenmoniae (DRSP)

Tubereulosis

v yei i B oeci (VRE)

Vancomyein-Inter liate/Resi Staphyle aurens (VISA/VRSA)
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Non-Bacterial Resistance

u Viral
u HIV
u Influenza

Malaria Endemic Areas

m Fungus
u Candida
m Parasitic
m Malaria
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For Example
Penicillin Resistance in 5. pneumoniae
United States 1979-2003  vaccine

1979-1994: CDC Sentinel Surveillance Network
1995-2003: CDC Active Bacterial Core Surveillance (ABCs) /Emerging Infections Program
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Inpatient
50% Unnecessary

® Pt may appear to have (or possibly have)
infection treatable by antibiotics
® Pneumonia, Utinary tract infection
® Lack of knowledge:
w Unnecessary duplication of therapy
a Overly broad spectrum
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Outpatient
50% Unnecessary

m Lack of time

u Quicker to write Rx than to explain why
m Diagnostic uncertainty

= Malpractice
a Broader spectrum overused

u “Newer=better”, Pharm reps
® Perceived & actual patient expectations
w Do something
w “What' s the Harm?"
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Cultural/Regional Effects
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When you save,
Noxthe . we both feel better
low the Publix arm.cymam
45t 51 your prescripton for one of the FREE 2abstes
borhood Publix = 0.2 a2
- FREE antibiotics
A e
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Free Antibiotics May Contribute to Drug Resistance,
Officials Say

Lokshed: March 4, 2003 » arrer
Pharmacies around the country are offering fres antibiotics to @ uneeon
cash-strapped consumers, but public health officials say the B ewst
incentives send the wrong message and could worsen the problem of & pamr
drug resistance. B RePRINTS.
sare
Last wesk, the B
Well Control and Prevention sent out letters
Arefree \ to saveral pharmacies urging them to
antibiotics promote responsible use of antibiotics
good for you? -
e to their customers, Currently, several
oin the
, pharmacies including Giant Food Stores, Stop & Shop,
discussion.
Wegmans Food Markets, Publix, Meijer and ShopRite are
Gotowell>

offering fres antibiotics to customers who have a
prescription from their doctor.

Over Prescribing Doctors

» “Veterans”

® Less academically inclined
a Busier not better

a Poorer diagnosticians
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Outpatient Strategies

= No “magic bullet”

m Small changes with:

® Guidelines, didactic educational meetings, peer
review
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Outpatient Strategies

m Bigger changes with:

a Interactive workshops, educational outreach, MD
reminders

m Multifaceted intervention with education to MDs,
patients, general population

a Delayed prescriptions
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A decade’s difference:
Doctor visits resulting in antibiotic prescription
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CDC - “G " Campaign

Sniffle or Sneeze?
N o

T ¥ ]

GET SMART ..

WWW Work OSThe Fca,rm mart
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Antimicrobial Stewardship
Inpatient Goals

m Appropriate use of Abs leading to:
w

wt
ml C. dificile

= Save money
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Antimicrobial Stewardship
Team

m ID specialist

m Clinical PharmD with ID training
m Clinical microbiologist

m Information system specialist

m Infection control preventionist

m Hospital epidemiologist
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Core Strategies

m Prospective audit with intervention & feedback
m Academic detailing when order is received
m Documented significant reductions in use and cost savings

m Formulary restriction and preauthorization requirement
m Have stopped C. dificile outbreaks

m Led to short-term increased susceptibilities among GN pathogens

m Long-term beneficial impact not established
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Supplemental Strategies

m Education

m Essential element, marginally effective by itself
m Guidelines and clinical pathways

m Incorporation of local resistance patterns helps
= Antimicrobial cycling

m Insufficient data
m Antimicrobial order forms

m Automatic stop orders and MD justification
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Supplemental Strategies

m Streamlining or de-escalation of therapy
m Narrowing Rx based on Cx results

m Dose optimization
m Individualize dose for patient/ condition

m Parenteral to oral conversion
m Earlier changes — faster discharge

m Computer assistance

m Provides patient-specific data at point of care
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Antimicrobial Stewardship has
been shown to decrease
C. dificile infections...
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Impact of fluoroquinolone restriction on
rates of C. difficle infection
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Save money....
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Savings of $200,000-$900,000/year

Active
10| Management

U ]
-10 Passive Management

Total parenteral antibiotic costs per year
o

-40.
ABCDEFGHITJKLMN
Hospitals
Carling et. al. CID,1999;29;1189.
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And reduce resistance...
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P. aeruginosa
implementation of antibiotic restrictions

il

P<0.01 for all increases
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CID 1997;25:230
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NJDHSS

m New Jersey Careful Antibiotic Use Strategies and
Education (NJ CAUSE)
m Multidisciplinaty task force - 2005
m Strategic plan to combat antimicrobial resistance

m 5 Focus areas
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NJ CAUSE

Surveillance

m Statewide antibiogram
m Education
m Conferences, “Get Smart”, academic detailing
m Infection Control\Best Practices
m Determine best practices and disseminate information

Laboratory
m Standardized antimicrobial susceptibility testing
= Economics

m Demonstrate cost-savings from stewardship programs
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