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“Antimicrobial stewardship should occur across
the continuum of healthcare, including acute
care, long-term care, and ambulatory care.”

- Ruth Lynfield

But it mustn’t end there ....



Objectives

 To discuss the evidence for interventions to reduce
antimicrobial misuse in the community, facilities and
in agriculture.

* To discuss means by which such approaches could be
more broadly deployed in Canada.

e To discuss the possibility for these and other
methods improving utilization in the developing
world.
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What To Take Home

(Hospital, Prescriber, Farm)

Predisposing Factors:

— Understand the drivers of over-use

Enabling Factors:
— Guidelines, interactive education, diagnostics
— Necessary but not sufficient

Reinforcing Factors are Required
— Personalized feedback, e.g. computer assisted
— Selective use of formulary restriction

Measure (lterate)



Drivers of Emergence

* Natural Selection Driven By:
— antimicrobial use in humans
— antimicrobials in food production

e Spread of Resistant Organisms
— Population density
— Importation

— Affected by infection control and
community hygiene practice

e Concern is not just spread of
organisms but of transposable
genetic elements conferring
resistance




Worrisome Trends in Morbidity

Clostridium difficile
CA-MRSA

Resistant enterobacteriaceae
(FQ, TMP/SX and ESBL)

Neisseria gonorroheae A WORLD WHERE
Name your own ANTIBIOTIS
DON'T WORK ANYMORE

Use antibiotics wisely so
they continue to save lives

www.dobugsneeddrugs.org
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We Must Change This

e “Let us therefore brace
ourselves to our duties,
and so bear ourselves,
that if the therapeutic
benefit of antimicrobial
therapy lasts a thousand
years, people will still
say, this was our finest
hour.”

With DEEP apologies to Winston Churchill



Tools for Reducing Morbidity from
Antibiotic Resistant Organisms

* |nfection Prevention and Control

e Antibiotic Stewardship: Optimizing our use of
antibiotics including reducing unnecessary use

— The appropriate selection of antimicrobials
— The appropriate dosing of antimicrobials

— The appropriate route and duration of therapy



These Foci Are Not New

e 1997 Consensus
Conference in Montreal

e “Controlling
Antimicrobial
Resistance: An
Integrated Action Plan
for Canadians”

e Three Core Areas:

— Stewardship
— Surveillance of AROs AMMI Stewardship Veteran

— Infection Prevention and
Control



ent and Environment
Are One
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Other Thinking from
“The Dark Side” (Public Health)

Communicable diseases are not independent
events

Neither are colonization events

Prevention is better than cure — hard to undo
Health promotion theory may apply
“The unexamined life is not worth living”

. Measurement S intervention




Metrics of Success

 Rates of Antibiotic
Utilization

* Prevalence of AROs and | =
genes |

e Gold Standard:
Incidence of morbid

events associated with
ARQOs




“What Gets Measured Gets Done”

- Lord Kelvin

e Surveillance -> collection and analysis of health-
related data, and dissemination to those who will use
them in decision-making.

e Standardization is critical and we are just about there
— Diagnostics — CLSI

— Morbid Events ICD-9/10

— Drugs and dosages - ATC, DDD system or Scripts /
person-time



“What Gets Measured Gets Done”

- Lord Kelvin

e Qur status in Canada?
— Getting there at community level

— Hospitals
 Some have good internal data

 Few examples of broad publication

* Point prevalence surveys

e Risk adjusted figures are possible as a basis for inter-institutional
comparison (Ron Polk’s approach applies to DOT, DDD or scripts)

— Agriculture? Don’t get me started.



Figure 8. Total consumption (DDD/1,000 inhabitant-days) and total cost of oral antimicrobials

dispensed by retail pharmacies in Canadian provinces, 2009.
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Alphanumeric codes represent Anatomical Therapeutic Chemical classes of antimicrobials.
DDD = Defined daily dose.
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Why Try? The Population Level
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Albrich WC, Monnet DL, Harbarth S. Antibiotic selection pressure and resistance in Streptococcus pneumoniae
and Streptococcus pyogenes. Emerging Infectious Diseases, 2004, 10(3):514-7.



At Institutional Level

Percentage resistant
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Antimicrobial-resistant pathogen

Ficure 1. Comparison of pooled mean rates of resistance among
1solates from adult intensive care umit (ICLU) patients (solid bars). non-
ICU inpatients (shaded bars), and outpatients (operr bars) from 41 US.
hospitals. CF-PA = ceftazidime-resistant FPseudomonas aeruginosa;
CF3-ENB = Enferobacter species resistant to anv third-generation ceph-
alosporin; MR-CNS = methicillin-resistant coagulase-negative staphy-
lococcl; MRSA = methicillin-resistant Srap/nvlococcies aureus; PIP-
PA = piperacillin-resistant P. gaeruginosa; VRE = vancomycin-resistant
enterococci.

Fridkin SK et al. Clin Infect Dis.1999 Aug;29(2):245-52.



On The Farm
Table II,

Prevalence of multiresistant E. coli (%)

Number of | Turkeys |Broilers | Laying |Turkey |Broiler |Laying- | Turkey Poultry

antibiotics | (n=43) |(n=45)| hens |farmers |farmers |hen slaughterers | slaughterers

resistant (n=20) |(n=45) |(n=42) |farmers |(n=45) |(n=39)
(n=20)

0 7(16) | 9(20) | 13(65) | 15(33) | 17(40) | 11(55) 15(33) 16 (41)

1 8§(19) | S(11) | 3(15 | 13(29) | 7(17) 1(5) 15(33) §(20)

2 1(16) | 7(16) 0 4(9) 3(7) 5(25) 1(2) 5(13)

3 2(5) | 7(16) | 3(15 | 2(4) 3(7) 0 3(7) 1(3)

‘ 5(12) | 7(16) [ L(5) | S(11) | 2(7) 2 (10) 4(9) 5(13)

25 14(32) | 10(23) f O 6(14) | 9(22) 1(5) 7(15)

Van den Bogaard, London N, Driessen C, Stobberingh EE. Antibiotic resistance of fecal E. coli
in poultry, poultry farmers and poultry slaughterers. Journal of Antimicrobial Chemotherapy
(2001) 47, 763—771



What Works in the Real World ?

For:

e The Public

* Prescribers

e Health Care Facilities

e Agriculture

Remember, “Education is Not Enough”?



Figure 2.7 Effect of reductions in antibiotic use on the prevalence of AMR in the community
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Each pair of columns indicates the percentage changes in the prescribing of antimicrobials and the corresponding effect
on resistance prevalence. Finland — macrolide use and macrolide resistance, S. pyogenes; Iceland — overall antimicrobial
prescribing in children and penicillin resistance, S. pneumoniae; Sweden — trimethoprim use and trimethoprim resistance, E.
coli; UK — sulphonamide use and sulphonamide resistance, E. coli; Israel — quinolone use and quinolone resistance, E. coli.

Source: Reproduced from & with permission from Oxford University Press.

Enne VI. Reducing antimicrobial resistance in the community by restricting prescribing: can it be done?
Journal of Antimicrobial Chemotherapy, 2010, 65(2):179-82.



Reasons for Over-Prescribing

Lack of knowledge — limited coverage in medical schools and
lack of formal training

Influence of senior colleagues
Inadequate diagnosis or lack of diagnostic facilities

Incorrect selection, dose, duration and route of
administration of drugs

Compliance with patients’ inappropriate demand or pressure
to prescribe antibiotics

Fear of litigation or adverse outcomes

Financial gain from pharmaceutical companies in countries
where physicians are underpaid, or response to promotional
pressures of drug representatives

WHO. The Evolving Threat of Antimicrobial Resistance: Options for Action



What Works for the Public and For
Physicians?

* Infection Prevention and Control
— Community hygiene
— Immunization

— Clean Water
— Food Safety

 What about Education campaigns?



Community Interventions

Understand the values,
beliefs, and barriers of
the target population

Involve stakeholders
from target groups

Theory-based
behaviour models and
social marketing show
promise

Multifaceted programs
have the best results

) B Steak-holder



Campaigns Aimed at Reducing
Utilization in Outpatients

e Review of 22 public education campaigns between
1990 and 2007

— Europe (16), North America (3), Oceania (2), and Israel (1).

* All campaigns focused mainly on respiratory tract
infections and addressed symptoms.

 Most campaigns that were formally evaluated
appeared to reduce antibiotic use but the impact on
AMR could not be assessed

Huttner B et al. Characteristics and outcomes of public campaigns aimed at improving the use of antibiotics in outpatients
in high-income countries. Lancet Infectious Diseases, 2010, 10(1):17-31.



France

“" ‘I . ’ Rhinopharyngites, angines, bronchites :
Les Antibiotiques C’est S erson ool
Pas Automath ue” a se défendre, ca s"apprend

23% decrease in the use of
antibiotics 2002-2007




Physicians

* Guidelines alone may not be enough

Interactive one on one interventions worked better

* Multifaceted programs work better (e.g. Guidelines
plus education PLUS follow-up or supervision
(Hawthorne effect)

* Restrictive methods have larger effect than
persuasive methods

De Souza., V et al. A qualitative study of factors influencing antimicrobial prescribing by non-consultant hospital doctors.
J. Antimicrob. Chemother. 58, 840-843 (2006).



Guidelines May Work if Well
Promoted and Broadly Supported

 Quebec’s education program targeting physicians
and pharmacists

e 11 user-friendly guidelines were produced by a group
of experts and sent to all physicians and pharmacists
in January 2005

 Web distribution, promotion by professional
organizations, universities, and experts during
educational events

e Acceptance by the pharmaceutical industry

Weiss K, Blais R, Fortin A, Lantin S, Gaudet. Impact of a multipronged education strategy
on antibiotic prescribing in Quebec, Canada. Clin Infect Dis. 2011 Sep;53(5):433-9.



Number of prescriptions per 1 000 inhabitants

-10

-20

-30

Figure 1. Monthly prescribing rates per 1 000 inhabitants for all antibiotics
in Quebec and in the other Canadian provinces

Guidelines dissemination
in January 2005

Quebec
= = QOther provinces (OP)
e Difference: QC-OP

Immediate level change = = =Trend
~|of -4.1 (p-O 002)

2003 2004 2005 2006 2007

Year

Weiss K et al. CID 2011



Infection Control

Public Health Dentists
Physician Occupational Continuing Dental
CME Health Care Assistants CE

Pharmacist Post-
CEU secondary
.l' r! rl Students
Grade Two
Daycare Translations
Seniors Print
Materials Website

Employee Groups
ney g TV ad Transit Ads



Overall Antibiotics (JO1) Prescription Rate for URTI for Children <15 Years of Age
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Theory Based Initiatives:
Antibiotic prescribing portraits

* |Individualized
(anonymous) prescribing

portraits to physicians

 DBND has collaborated
on 2 antibiotic topics: -

+ UTI }:

+ URTI E




Formulary Changes at Pop Level:
Australia and Restricted Use of FQ

Figure 3.3 Antibiotic use in Australia (2009-2010) compared to European countries with low use
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Others*

Imidazole derivatives
Glycopeptides
Fluoroquinolones
Aminoglycosides

Lincosamides

Macrolides

Carbapenems

Cephalosporins

Penicillin B-lactamase inhib combs
B-lactamase resistant penicillins
B-lactamase sensitive penicillins
Extended spectrum penicillins
Tetracydines




Priorities in the Community:
Must Be Ongoing

Measurement
— Get to know your utilization trends / CIPARS)
— Contribute to compilation and reporting of ARO trends

Understand sources of demand

— Study reasons for utilization

Public education

— Speak publicly

Physician education, guidelines and feedback

— Help design FP audit / feedback strategies

Formulary decisions at population level
— Accept committee work for provincial formulary



Health Care Facilities

Mitchell and Webb’s Homeopathic ER



What are Hospitals Using?

Education

Guidelines and clinical pathways

Prospective audit with intervention and feedback
Formulary restriction and pre-authorisation
Parenteral to Oral antibiotic conversion

Computerized decision support (antibiotic drug use)



Education Alone in Hospital

e Before and after study compared prescribing
practices after distribution of an educational
handbook versus an order form

 Compliance:
— Handbook: from 11 ->18%
— Order Form: rom 17 -> 78%

Dellit,T.H. et al. Infectious Diseases Society of America and the Society for Healthcare Epidemiology of America
guidelines for developing an institutional program to enhance antimicrobial stewardship. Clin. Infect. Dis. 44, 159-177 (2007)

Girotti MJ, Fodoruk S, Irvine-Meek J, Rotstein OD. Antibiotic handbook and pre-printed perioperative order forms for surgical antibiotic prophylaxis: do they work?

Can J Surg. 1990 Oct;33(5):385-8. PubMed PMID: 2224658.



Strategy

Advantages

Disadvantages

Prospective audit

® May reduce inappropriate

¢ Difficulty identifying patients

with direct antimicrobial use with inappropriate therapy and
intervention and | ® May serve an educational communicating with prescribers
feedback purpose to modify future
prescribing
e Allows prescribers to maintain
autonomy
Formulary ® May result in immediate and May increase staffing

restriction and
preauthorization
requirements

substantial reductions in
antimicrobial use and costs

requirements

May delay order
implementation while approval
is obtained from an authorized
prescriber, with the potential for
adverse patient outcomes

May increase use of and
resistance of alternative
antimicrobial agents

Perceived loss of prescriber
autonomy

Rapp,R.P., Kaye,K.S., Cano,S.B., Hermsen,E.D. & DePestel,D.D. A Hospital Pharmacist's Guide to Antimicrobial Stewardship Programs.
American Society of Health-System Pharmacists. Retrieved February 20, 2012, from: http://www.ashpadvantage.com/docs/stewardship-white-paper.pdf




Audit and Feedback

e Cafino: 22% reduction in use of parenteral broad-
spectrum antimicrobials, CDI 2.2 to 1.4 cases per
1000 patient-days, decrease in resistant
Enterobacteriaceae.

 Valiquette: Decrease in antimicrobial consumption
by 23%, decreased targeted antimicrobial
consumption by 54%, CDI infections down by 60%

Carling,P., Fung,T., Killion,A., Terrin,N. & Barza,M. Favorable impact of a multidisciplinary antibiotic management program conducted during 7 years.
Infect. Control Hosp. Epidemiol. 24, 699-706 (2003).

Valiquette,L., Cossette,B., Garant,M.P., Diab,H. & Pepin,J. Impact of a reduction in the use of high-risk antibiotics on the course
of an epidemic of Clostridium difficile-associated disease caused by the hypervirulent NAP1/027 strain. Clin. Infect. Dis. 45 Suppl 2, S112-S121 (2007).



Prior Authorization

e Lipworth
* Focus on 3@ Gen Cephs

« 86%-97% decrease in use of these agents at both
hospitals.

* Prevalence of ESBL-EK decreased by 45% at academic
med centre and 22% at community hospital.

Lipworth,A.D. et al. Limiting the emergence of extended-spectrum Beta-lactamase-producing enterobacteriaceae: influence of patient population characteristics
on the response to antimicrobial formulary interventions. Infect. Control Hosp. Epidemiol. 27, 279-286 (2006).



Combining Approaches

e Combined audit and feedback AND prior
authorization (Philadelphia)

* Found: appropriate antimicrobial selection increased
from 32%-90%,

e Cure rate increased from 55%-91%.
e (Clinical failure rate decreased from 31%-5%

* Prevalence of resistant pathogens decreased from
9%-1%

Fishman,N. Antimicrobial stewardship. Am. J. Infect. Control 34, S55-S63 (2006).



Computerized Decision Support

e RCT: Existing antimicrobial management team (AMT)
using the system in the intervention arm, and without
the system in the control arm.

e Study size: > 2000 per arm

« AMT intervened on 16% patients in the intervention
arm and 8% in the control arm. Spent approximately
one hour less each day on the intervention arm.

* Antimicrobial expenditures were $285,812 in the
intervention arm and $370,006 in the control arm for a
savings of $84,194 (23%) or $37.64/patient.

* No significant difference was observed in mortality or
length of hospitalization.

McGregor,J.C. et al. Impact of a computerized clinical decision support system on reducing inappropriate antimicrobial use:
a randomized controlled trial. J. Am. Med. Inform. Assoc. 13, 378-384 (2006).



Other Approaches: Less Strength

Strategy

Advantages

Disadvantages

Antimicrobial
order forms

May reduce inappropriate antimicrobial use
May facilitate implementation of guidelines
and clinical pathways

Potential for inappropriate
interruption in therapy due to
automatic stop orders

Combination
therapy

May improve clinical outcomes and prevent
resistance in certain types of patients and
situations

Often redundant and unnecessary
Insufficient data available
demonstrating improved clinical
outcomes and prevention of resistance

Streamlining or
de-escalation of
therapy

Reduces antimicrobial exposure, selection of
resistant pathogens, and health care costs

Prescriber reluctance to de-escalate
therapy when cultures are negative
and clinical improvement has been

observed

Dose
optimization

Tailors therapy to patient characteristics,
causative organism, site of infection, and
pharmacokinetic and pharmacodynamic
characteristics of the antimicrobial agent

Nursing staff concerns about
incompatibilities when prolonged
infusions are used based on
pharmacokinetic considerations

Parenteral-to-oral
conversion

May decrease length of hospital stay and
health care costs

May reduce the risk of complications from
intravenous access

Difficulty identifying patients in whom
conversion is appropriate

Rapp,R.P., Kaye,K.S., Cano,S.B., Hermsen,E.D. & DePestel,D.D. A Hospital Pharmacist's Guide to Antimicrobial Stewardship Programs.
American Society of Health-System Pharmacists. Retrieved February 20, 2012, from: http://www.ashpadvantage.com/docs/stewardship-white-paper.pdf




Antimicrobial Cycling

Insufficient data to recommend
Units are not closed systems

With existing MDR patterns, some classes select for R
to others

Very difficult to design a regimen that eliminates
selection



Does stewardship put patients at risk?

* Meta-analysis of 24 studies in Critical Care

Antibiotic stewardship was not associated with
increases in nosocomial infection rates, length of
stay or mortality.

Kaki et all Impact of antimicrobial stewardship in critical care: a systematic review
J Antimicrob Chemother. 2011 Jun;66(6):1223-30. Epub 2011 Apr 2



Do Bugs Need Drugs?

Quality Improvement Project for
Antibiotic Use in Long Term Care

Project team: Sandra Leung, Mary Carson, Sharon Mitchell, Connie Franchuk, Dr. Mary Hurlburt, Dr. Edith Blondel-Hill
October 2006 - December 2010



Update: Antibiotic Resistance Trends

Percent of uropathogens resistant to ciprofloxacin is correlated with utilization of FQ
m K. pneumoniae ™ E. coli m P. mirabilis -~ Fluoroquinolone utilization

25% 0.25

20% - 0.20

15%

T 0.15

10% - 0.10

Percent of isolates resistant to
ciprofloxacin
Fluoroquinolone prescription rate

(prescriptions/1000 population/day)

5% - 0.05

0% - 0.00

1998 1999 2002 2005 2007 2008 2009

Year Source: BC Biomedical Laboratories & PharmaNet



_i 1. Antibiotic prescription
data from pharmacy

5. Intervention

2. Chart review and data

extraction

4. Evaluate prescription
against clinical practice
guidelines

3. Classify prescriptions by

diagnosis




Rx per resident per year

Antibiotic prescriptions by site

M Pre-intervention M Post-intervention M 18 month follow-up

2.50

2.00

1.50

1.00

0.50

0.00

Site A Site B y .%%ﬁ?



Priorities for Health Care Facilities
Must Be Ongoing

Measurement

— Make sure your health authority can measure what is being used,
lobby for people and IT/IM

Guidelines
— Continue to update guidelines for your peers
Prospective audit and limited formulary prescription
— Get involved in your hospital / health authority
Feedback is essential
— New IT/IM should facilitate CDSS/feedback where possible

Don’t forget Long Term Care
— Extend Stewardship Programs to LTC facilities



Agriculture:
/Zoonoses or “Humanoses”?

Figure 4.2 Reservoirs of AMR bacteria causing human infections

P. aeruginosa
A. baumannii

Humans

S. pneumoniae
H. influenzae

Salmonella

Campylobacter

Horizontal transfer of resistance genes

E. coli MRSA
VRE &
C. difficile S. aureus

Food producing
animals

Schematic overview of some of the most important antimicrobial resistant pathogens and the overlap between the different
reservoirs. As indicated some pathogens are strictly confined within the human reservoir, whereas others have a mainly or
partly animal reservoir.

Source: Reproduced from® with permission



Evidence for foodborne transmission
of UTl-causing E. coli

Galanakis C, Reid-Smith RJ, Tellier PP, Tellis PA, Ziebell K, . .
Manges AR. Emerg Infect Dis. 2010 Jan;16(1):88-95. and human infections share

common genotypes

Vincent C, Boerlin P, Daignault D, Dozois CM, Dutil L, » E. Coli recovered from retail meat

George DB, Manges AR.

Identification of 12 reported
Epidemiol Infect. 2010 Dec;138(12):1679-90.

outbreaks of UTI

Endemic and epidemic E. coli
lineages causing UTI

Manges AR, Tabor H, Tellis P, Vincent C, Tellier PP.
Emerg Infect Dis. 2008 Oct;14(10):1575-83.

Manges AR, Smith SP, Lau BJ, Nuval CJ, Eisenberg JN,
Dietrich PS, Riley LW. Foodborne Pathog Dis. 2007
Winter;4(4):419-31.

Retail meat consumption and
antibiotic resistant UTI infections

¥ ¥ &



WHO Guidance

Introduce pre-licensing safety evaluation of antimicrobials with
consideration of potential resistance to human drugs.

Monitor resistance to identify emerging health problems and
take timely corrective action to protect human health.

Develop guidelines for veterinarians to reduce the overuse and
misuse of antimicrobials in food animals.

Require obligatory prescriptions for all antimicrobials used for
disease control in food animals.

In the absence of a public health safety evaluation, terminate or
rapidly phase out the use of antimicrobials for growth
promotion if they are also used for the treatment of humans.

Create national systems to monitor antimicrobial use in food
animals.



Canadian Gaps

e Data on AMR and Utilization

* Regulatory Loopholes
— Own Use Provision and API

— Letter on this from CMHOs and CVMHOs

* Fall 2011 Meeting on Stewardship in Canadian
Agriculture provides some hope



Figure 1. Temporal variation in resistance to ciprofloxacin in Campylobacter isolates from
chicken; CIPARS Retail Meat Surveillance, 2003-2010.
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Impact of Withdrawal

Figure 4.4 Macrolide use and resistance among enterococci in pigs, Denmark
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Percentage of isclates resistant to ceftiofur
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Transition in Production Poultry

* Voluntary removal of
antibiotics from large- 100

le U.S. poultry f == u
scale U.S. poultry farms § | L Commil
that transition to ERRL
. . . £ g

organic practices is g :

S 42
associated with a lower g

S
prevalence of antibiotic g » .

. 10
resistant and MDR ‘g
E faecalks E. faecium

Enterococcus. Species

Sapkota AR, Hulet RM, Zhang G, McDermott P, Kinney EL, Schwab KJ, Joseph SW.
Lower prevalence of antibiotic-resistant Enterococci on U.S. Conventional Poultry Farms that transitioned to organic
practices. Environ Health Perspect. 2011Nov;119(11):1622-8.



Changes Can Happen Rapidly in
Agriculture

* Because the population of a given operation may
fully turn over



Grams / MT salmon produced

Antibiotic Use in BC Salmon

Aqguaculture

1995 - 2008 o

1000
)
g Production is >90%
700 Atlantic salmon

(2006 - 2008)
600

516
200 T—a=g
400 A 383
336 342 350 o
300 263
242
227

200 -

106 109
100 H I I =4

http://www.al.gov.bc.ca/ahc/fish_health/Antib
iotic_Graphs_1995-2008.pdf



Societal Considerations

The Consumer Matters
The Market Matters

Acting on Loopholes aligns Veterinary field with
other health regulation

Inherent conflict of interest in both prescribing and
dispensing needs to be acknowledged

CCAR died and we are striving to recreate it

Don’t let that happen to this effort or to CIPARS work



Priorities in Agriculture

* Work with producers — (We need food)

— Keep them advised of changes in priority drug classes

* To facilitate measurement and tracking
— Lobby to close importation loopholes

— Work with producers toward vet oversight and for more
infection control to lower demand for antibiotics

* Think continentally

— Work with US colleagues toward common goals



Summary per John McGowan

Results of Stewardship:

* Improves Patient Outcomes — Still Poor Data
* Improves Patient Safety — Modest Data

* Reduces Resistance — Modest Data
 Reduces Cost — Very Clear



Golden Quadrant from Health

Economics
I
Decreases Health = Don’t Do = Never Do
Improves Health = Must Do -> = Should Do

Stewardship



We Still Need Drug Discovery

Stewardship may slow down but not stop selection

Effective stewardship may contribute to commercial
failure under current patent laws

Antibiotics need Discovery Prizes and Special Long-
term Patents

Alternatives to Cidal Antibiotics

Better exploitation of microbiome and immunity



Think Globally

Figure 2.2 Antimicrobial use in India (2005 - 2009)
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= Other Antibacterials
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INR: Indian Rupee
Source: Reproduced from % with permission from The Center for Disease Dynamics, Economics & Policy.



Unique Issues in Developing World

* Unregulated
distribution (and too
few MDs)

— Chile and Mexico may be
able to go to Rx only, but

this could cause harm
elsewhere

e Poor quality supply

* Prevalence of
syndromic management

BMJ. 1998 Sep 5:317(7159):647-50.




Ergo

* The consumer is more important where MDs are not
accessible

 Symptomatic therapy must take into account locally
available remedies

e Better diagnostics yes — but look at available
resources



Strategies to Reduce
Antimicrobial
Resistance in Ecuador

Gulzhan Maxutova, Kate McLeod, Kris
Vargas, Lisa Wenstob



Recommendations

Public

1. Investigate community beliefs, values
and barriers surrounding antibiotic use.,
2. Implement public education
campaigns for antimicrmbial reed and
aAppropriate use

3. Implement hygiene and infection
control meas ures

N\

1. Im¢estigate current prescrbing
practices and their influences; address
barriers to prudent prescribing practice.
2. Investigate and address adequate
essential drug supply

3. Implement interventions which
combine education with algorithms,
guidelines, supervision, follow-up and
restrictive prescribing.

N

Institutions

1. Imvestigate current practices of
antirmicrobial use in hospitals and ofher
health care Facilities

2. Create specialized working group in
each facility with clear roles and
respansibility in the monitoring and
cantral of infections and antimicrobials,
i, Create institution policies on the
control of nosocomial infection and the
rational use of antimiceobials

Mational Policy

1. Inerease restriction of drug
marketing

2. Increase quality control af drug
quality and drug labelling an imparted
antimicrohials

3. Institute national use restriction on
antimicrabials mast at risk far resistance,
4, Develop of a national surveillance
network maonitaring antibiotic use and
resistance

|

Dutcomes

Impacts

| Reduced requests Tor

antibiotics

;Rl.‘dul'.l.‘l.‘l sell-prescribing:
increased seeking ol
physician cane

| |

o
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risks al improper
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e
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Increased resilienoe Lo
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URNECes Siry prescriplion

Reduce prescription of
W NEEERS APy
pharmaceuticals

contral or alte

AMR

Increased capacity o

rpattems al

Reduced prescription of
drugs showing, or af risk
for, resistance

Increase information
available on antimicmhbial
use and resistance

RO

Reduce availability of
unsalefsubstandard
pharmaceuticals

Figure 1: Model of recommendations for AMR control in Ecuador

Reduced antimicrobial
resistance




In Plain Terms

Understand community beliefs and adapt low tech
messaging to Rx of URTI and diarrhea

Reinforce guidelines with physicians

Social determinants of infectious disease spread
(water, hygiene etc)

Gov’t — drug marketing, quality



What To Take Home

(Hospital, Prescriber, Farm)

Deal with Predisposing Factors

— Understand the drivers of over-use

Enabling Factors Are necessary, not sufficient

— Guidelines, interactive education, diagnostics

Reinforcing Factors are Required
— Personalized feedback, e.g. computer assisted

— Selective use of formulary restriction

Measure



What Are You Going to Do?

Work with “The Happy Few” on your
Antimicrobial Stewardship and Resistance Committee



Further Reading Starts Here

Surveillance of antimicrobial
resistance and use

Rational antimicrobial use
and regulation

Antimicrobial use in animal
husbandry

Infection prevention and
control

Fostering innovations
Political commitment

Environmental aspects need
to be considered

The evolving threat of
antimicrobial resistance

Options for action

(@) World Health
{E# ) Organization




