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Objective

Develop actionable national strategies to
address the challenge of antibiotic resistance
in five low- and middle-income countries

— China

— India

— Kenya

— South Africa

— Vietham
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Specific Aims

e Develop the evidence base for policy action on
antibiotic resistance

e |dentify policy opportunities where research
dissemination, advocacy, and information can
have the greatest impact in slowing the
development and spread of resistance.
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Steps

Create country profiles of baseline resistance,
antibiotic use and burden of resistance

Assess the health and economic consequences
of antibiotic resistance

Develop mathematical models of specific

approaches to delay emergence of antibiotic
resistance

Constitute GARP National Working Groups
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Other objectives

 Create an IT platform for a global antibiotic
resistance atlas

* International conference to compare policy
approaches across the five target countries
and to discuss the relevance of these
approaches to other countries outside the
initial partnership
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Second Phase

* Dissemination of national strategies
e Policy communications
* Further research
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Objectives for this meeting

* How serious a problem is antibiotic resistance
in Kenya?
 What are the primary drivers of resistance?
 What policies could both help reduce the
— Suboptimal use of antibiotics

— Need for antibiotics
— Emergence and spread of resistance
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The proportion of methicillin-resistant

Staphylococcus aureus and vancomycin-resistant
enterococcal infections is increasing (1987-2003)




The proportion of methicillin-resistant Staphylococcus aureus (MRSA) infections in
the United States is high compared with other high-income countries (2004)
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Growing resistance combined with an increasing

number of Staphylococcus aureus infections has
resulted in an increasing number of hospitalized
patients who have MRSA infections

MRSA Hospitalizations
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The United States is among the most intensive users of antibiotics in the world

DDD per 1,000 inhabitants per day
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Fewer new antibiotics are being brought to market
as more firms leave the anti-infectives business
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New antibacterial agents approved by FDA, 1983-2005
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THE BRITISH JOURNAL
OF

EXPERIMENTAL
PATHOLOGY
VOLUME TEN
1929

Beproduced from pages 226235,

ON THE ANTIBACTERIAL ACTION OF CULTURES OF A
PENICILLIUM, WITH SPECIAL REFERENCE TO THEIR
UsE IN THE ISOLATION OF B, INFLUINZA.
ALEXANDER FLEMING, TR.C.S.

Fram the Laborafories of the Tnocwlation Departwient, 8t Mary's Hospilal, London.

Eecoived for publicntion May 1045, 19259,
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60 Years Later
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Leading Infectious Killers
Millions of deaths, worldwide, all ages

4 _
Upto 55% resistance to
3.9 - / penicillin in S. pneumonia
3 1 in some areas

Acute AIDS Diarrhoeal B Malaria
respiratory diseases
Infection
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Leading Infectious Killers
Millions of deaths, worldwide, all ages

Resistance to all currently
marketed retrovirals
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Leading Infectious Killers
Millions of deaths, worldwide, all ages

+ Salmonella typhii:
3.5 1 Epidemics of
3 multiresistant strains in 11
countries since 1989

Acute AIDS Diarrhoeal B Malaria
respiratory diseases
Infection
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Leading Infectious Killers
Millions of deaths, worldwide, all ages

4 i ;
Mycobacterium tuberculosis
3.3 7 . Upto 22% of new
3 7 infections are of MDR-TB

Acute AIDS Diarrhoeal B Malaria
respiratory diseases
Infection
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Leading Infectious Killers
Millions of deaths, worldwide, all ages,

P. Falciparum — resistance to
CQ, SP in most endemic
countries. Emerging resistance
to Artemisinin
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Global spread of chloroguine-resistant strains of P. falciparum

e W
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Health Care Consequences

Higher Cost of Care
— Higher prescription cost of newer antibiotics
— Rising insurance premiums

Lower Quality of Care
— Increased risk of morbidity and mortality

— Each year 63,000 deaths attributed to drug resistance in
hospital infections by CDC

RESOURCES m

FOR THE FUTURE e




Difficulty in Measuring Burden of Resistance

e Resistance-related hospitalizations are not
recorded

* Correlation between disease severity and
colonization with resistant pathogen

e Not all antibiotic use is bad
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Why is resistance increasing?

Factors internal to the health care system

Overuse and inappropriate use (for instance, to treat viral
infections)

Sicker patients and longer hospital stays
Inadequate infection control in hospital settings
Insufficient treatment compliance

Widespread use of broad spectrum agents

Factors external to the health care system

Use in poultry and cattle feed as growth promoters
Spread of drug resistance from other countries
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What are the incentives to protect
antibiotic effectiveness?

Those who use (or manufacture) antibiotics may not
have sufficient incentives to consider the impact
(cost) of this usage on the rest of society

— Incentives for patients

— Incentives for physicians

— Incentives for hospitals

— Incentives for pharmaceutical companies

— Government?
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Dealing with resistance

Make better use of existing drugs

I

Find new drugs
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Incentives for Physicians

e Satisfying patient
expectations
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Frequency of Antibiotic Prescribing by Faciors Related 1o

Patients’ Expectatons of
Antibiotics (IN = 482)

Artibiotic
Prescrbed
Factor Mo* (%) Mo, (%) OR (95% CI)
Fatient expeds antibidtic
Vs 200 (60 26(1.7-39)
Mo 150 (31) 5o, reference
Mo ansner 42 (9) 28 (67
Clinician believes paiert
expeds an antibiotic
Yes 298 (62) @ 47 (3.27.1)
Mo 102 (33) ol 14 reference
Mo answner 2(=1) 2 (1000
Artibictic helped similar
lines= in the past
Yes 234 (59) 45(2.569)
Mo 170 (35) oo (o2 reference
Don't know 19(4) 12 (63)
Mo answer 9(2) 5 (56)

NOTE: Because some questions were unanawerd, the numbers may not add up to 482,
*In oupatients with nonspecfic upper respiratony nfections, acute bronchiti=, or aoute sinusts.

OF denotes odds ratio; Cl, conidence interval.
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Incentives for Physicians

e Satisfying patient
expectations

* Financial
(reimbursement)
incentives

— Substitute for repeat
visit
 Malpractice liability
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Anribiotucs fight bactena, hot vifuses Takihg antibiotics for viral infections, ke colds ahd fha,
makes bactenn resstant 1o the mediche. Treat colds abd fhoa wdith res, liguids, and ove-the-
couhvter medicines, Get immah fred ahd wash your habds often, e specially after coughing and
sheezing. Help sop attibiotic resstance. Together we can protect our antibiotic ifeline.
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Campaign to Prevent
Antimicrobial
Resistance

Centers for Disease Control and Prevention
National Center for Infectious Diseases
Division of Healthcare Quality Promotion

Clinicians hold the solution!

#Link to: Campaign to Prevent Antimicrobial Resistance Online
#Link to: Federal Action Plan to Combat Antimicrobial Resistance
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Bacseria ufien cavse infections such
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Bacteria are tiny, but firmly set on survival.
They can develop four different ways to protect themselves against
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Hospital Incentives

* Antibiotics may be
a substitute for
infection control
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Hospital Incentives

 Hospitals are “sources”
for colonization with
resistant pathogens

‘N Health facilities often
“share” patients

e Positive external benefits
of active surveillance and
infection control
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Implications for policy

e Dutch experience: frequency of MRSA infections
is < 0.5% after an intensive ‘“search-and-destroy”
campaign, compared with 50% in some areas

e |n Siouxland (lowa, Nebraska, S. Dakota), an
epidemic of VRE was reversed

 Regionally coordinated response to epidemic
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Who pays for hospital-acquired
infections?

Medicare/Medicaid bear greatest burden of
additional cost

76% of 11,668 HAIls in 2004 billed to federal
Medicare (S1 billion cost)

Rest to Medicaid (S372 million cost)
S20 billion burden on Medicare nationwide
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Incentives for Pharma

e Example of Baytril

* |ncreasing patent
scope for antibiotics

— open access problem of
drug effectiveness

— welfare costs of
monopoly power
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The Antibiotics Pipeline

Antibiotics are not a priority for
pharmaceutical companies

— Less profitable than drugs for chronic
diseases or lifestyle illnesses

— Focus on broad spectrum agents
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Discovery of new classes of antibiotics
[ ouotainones |

—

1930s 1940s 1950s 1960s 1970s 1980s  1990s 2000s
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Role for Government:
Vaccinations

* Pnemococcal
vaccinations

e Investin R & D for
a MRSA vaccine
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Role for Government:
Infection Control

* Require hospital
reporting of
infections and
resistance

* Medicare
reimbursement for
HAIs

e Regional
cooperation in
infection control
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Role for Government:
Infection Control

* |nvest in national
surveillance

e Exercise regulatory
oversight
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Challenges in developing countries

e Rising incomes — greater access to antibiotics
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Challenges in developing countries

e Rising incomes — greater access to antibiotics

Yet many patients do not have access to
effective antibiotics

Counterfeit or expired antibiotics

Second line drugs may be unaffordable to
many low-income families

Burden of infectious disease including
pneumococcal disease
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Objectives for this meeting

* How serious a problem is antibiotic resistance
in Kenya?
 What are the primary drivers of resistance?
 What policies could both help reduce the
— Suboptimal use of antibiotics

— Need for antibiotics
— Emergence and spread of resistance
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