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Searching and providing answers to the following issues:

- Reducing antibiotic resistance through responsible
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- Identifying how, through new economic models, to
incentivise the discovery and development of novel
antibiotics
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DRIVE-AB Work Packages

 WP1A: Define “responsible” use of antibiotics and its measures
* WPI1B: Set, communicate and revise public health priorities
* WPI1C: Develop antibiotic valuation models

e WP2: Create, test and validate new economic models

October 2014 - October 2017



Today’s agenda at ECCMID 2016

12:05 What is the definition of responsible use? Methods and results

12:30

12:55

13:00

of the DRIVE-AB project
Inge Gyssens, Jeroen Schouten and Marlies Hulscher

Quantitative metrics and quality indicators to assess antibiotic
use. Output of the DRIVE-AB project

Céline Pulcini, Benedikt Huttner and Vera Vlahovic-Palcevski

Overview of proposed online outputs (learning material) from
today Céline Pulcini

Faculty-led discussion

How do we achieve consistency in the definition of responsible
use and implementation of quantitative metrics and quality
indicators of responsible antibiotic use across Europe/the
world?



Terminology of responsible use
Definition and how to build a
framework

Inge C Gyssens MD PhD
Professor of Infectious Diseases

universitel
w-hasselt  Radboudumc




Case study
Will gonorrhoea still be treatable in the next decade?

The World Health Organisation estimates that in 2012, gonoccocal infections
represented 106 million of the estimated 498 million new cases of curable
sexually transmitted infections that occur globally every year.

CDC website http://www.cdc.gov/std/gonorrhea/

Gonorrhea has progressively developed resistance to the antibiotic drugs.
Following the spread of gonococcal fluoroquinolone resistance,

the cephalosporin antibiotics have been the foundation of recommended
treatment for gonorrhea.

The emergence of cephalosporin-resistant gonorrhea would significantly
complicate the ability of providers to treat gonorrhea successfully,

since we have few antibiotic options left that are simple, well-studied,
well-tolerated and highly effective.

It is critical to continuously monitor antibiotic resistance in Neisseria gonorrhoeae
and encourage research and development of new treatment regimens.
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Case study

What is the history of antibiotic resistance to .

gonorrhoeae?

1930 1940s —

e Shown AMR to 1350s
sulphonamides e Increasing

1960

e Chromosomally
mediated
penicillin

penicillin MICs _
resistance

Lewis DA. Global resistance of Neisseria gonorrhoeae: when
theory becomes reality. Curr Opinion Infect Dis 2014; 27:62—67
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Mid 1970s

e Plasmid
mediated
penicillinase

producing N
gonorrheae

Late 1970s

® Penicillin no
longer effective
as treatment




Case study

What is the history of antibiotic resistance to .
gonorrhoeae?

2001

e Gonococcal

1990s

e Treatment

1970s 1980s

e Decreased e High level

susceptibility
towards
tetracycline

tetracycline
resistance

¢ Introduction
quinolones as
treatment

failures of both

low and high
dose quinolones

resistance to 3rd

generation
cephalosporins in
Japan

Lewis DA. Global resistance of Neisseria gonorrhoeae: when
theory becomes reality. Curr Opinion Infect Dis 2014; 27:62—-67
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HAVE THESE ANTIBIOTICS BEEN
USED RESPONSIBLY?



DRIVE-AB Aims of WP1A

Obtain global consensus on:

1. Definition of responsible antibiotic use
2. Quantity metrics of responsible antibiotic use
3. Quality indicators of responsible antibiotic use

ldentify:

— Conceptual framework for a standard of responsible use
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Responsible antibiotic use

1
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ANTIMICROBIAL STEWARDSHIP



Marianne Billeter," and Thomas M. Hooton”

Infectious Diseases Society of America and the
Society for Healthcare Epidemiology of America
Guidelines for Developing an Institutional Program
to Enhance Antimicrobial Stewardship

Timothy H. Dellit, Robert C. Owens? John E. McGowan, Jr,’ Dale N. Gerding,' Robert A. Weinstein,®
John P. Burke* W. Charles Huskins,” David L. Paterson,’ Neil 0. Fishman,® Christopher F. Carpenter,” P. J. Brennan,’

"Harborview Medical Center and the University of Washington, Seattle; Maine Medical Center, Portland; “Emory University, Atlanta, Georgia;
*Hines Veterans Affairs Hospital and Loyola University Stritch School of Medicine, Hines, and *Stroger (Cook County) Hospital and Rush
University Medical Center, Chicago, Ilinois; “University of Utah, Salt Lake City; "Mayo Clinic College of Medicine, Rochester, Minnesota;
“University of Pitsburgh Medical Center, Pittsburgh, and “University of Pennsyvania, Philadelphia, Pennsylvania; “William Beaumont Hospital,
Royal Oak, Michigan; "Ochsner Health System, New Orleans, Lovisiana; and "University of Miami, Miami, Florida

EXECUTIVE SUMMARY

This document presents guidelines for developing in-
stitutional programs to enhance antimicrobial steward-
ship, an activity that includes appropriate selection,
dosing, route, and duration of antimicrobial therapy.
The multifaceted nature of antimicrobial stewardship
has led to collaborative review and support of these
recommendations by the following organizations:
American Academy of Pediatrics, American Society of
Health-System Pharmacists, Infectious Diseases Society
for Obstetrics and Gynecology, Pediatric Infectious Dis-
eases Society, Society for Hospital Medicine, and Society

of Infactione Diseases Pharmacicts The nrimary onal

and deserves careful oversight and guidance. Given the
association between antimicrobial use and the selection
of resistant pathogens, the frequency of inappropriate
antimicrobial use is often used as a surrogate marker
for the avoidable impact on antimicrobial resistance.
The combination of effective antimicrobial stewardship
with a comprehensive infection control program has
been shown to limit the emergence and transmission
of antimicrobial-resistant bacteria. A secondary goal of
antimicrobial stewardship is to reduce health care costs
without adversely impacting quality of care.

These guidelines focus on the development of effec-
tive hospital-based stewardship programs and do not

“The primary goal of antimicrobial stewardship
is to optimize clinical outcomes while
minimizing unintended consequences of
antimicrobial use, including toxicity, the
selection of pathogenic organisms...,and the
emergence of resistance.”

A secondary goal ...... is to reduce health care
costs without adversely impacting quality of
care.”

Dellit T et al. Clin Infect Dis 2007; 2007; 44:159-77.
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INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY APRIL 2012, VOL. 33, NO. 4

SHEA/IDSA/PIDS POLICY STATEMENT

Policy Statement on Antimicrobial Stewardship by the Society for
Healthcare Epidemiology of America (SHEA), the Infectious
Diseases Society of America (IDSA), and the Pediatric
Infectious Diseases Society (PIDS)

Society for Healthcare Epidemiology of America; Infectious Diseases Society of America;
Pediatric Infectious Diseases Society

Antimicrobial resistance has emerged as a significant healthcare quality and patient safety issue in the twenty-first century that, combined
with a rapidly dwindling antimicrobial armamentarium, has resulted in a critical threat to the public health of the United States. Antimicrobial
stewardship programs optimize antimicrobial use to achieve the best clinical outcomes while minimizing adverse events and limiting selective
pressures that drive the emergence of resistance and may also reduce excessive costs attributable to suboptimal antimicrobial use. Therefore,
antimicrobial stewardship must be a fiduciary responsibility for all healthcare institutions across the continuum of care. This position
statement of the Society for Healthcare Epidemiology of America, the Infectious Diseases Society of America, and the Pediatric Infectious
Diseases Society of America outlines recommendations for the mandatory implementation of antimicrobial stewardship throughout health
care, suggests process and outcome measures to monitor these interventions, and addresses deficiencies in education and research in this
field as well as the lack of accurate data on antimicrobial use in the United States.

Infect Control Hasp Epidemial 2012;33(4):322-327

It is widely acknowledged that the availability of effective
antimicrobial therapy is one of the most important devel-
opments in clinical medicine. The harnessing of antibacterial
agents for clinical use began during the 1930s-1940s, when
sulfonamides, penicillin, and streptomycin became available.
It was recognized early that bacteria exposed to antimicrobial
agents evolved strategies to survive them, raising the concern
that these agents should be used carefully in order to preserve
their effectiveness. Sir Alexander Fleming made the following
cautionary statements on June 26, 1945, in a New York Times
article “... the microbes are educated to resist penicillin and
a host of penicillin-fast organisms is bred out....In such cases
the thoughtless person playing with penicillin is morally re-
sponsible for the death of the man who finally succumbs to

to methicillin emerged in 1961.>* By 1999, methicillin resis-
tance in S. aureus was observed in over 33% of 5. aureus
isolates obtained from patients in intensive care units in a
US surveillance system.” Strains of methicillin-resistant S. au-
reus (MRSA) emerged in the 1990s as causes of infections in
community-residing patients and became common in most
geographic areas in the United States in 2000.>7

The past 30 years have brought multidrug-resistant pneu-
mococci, gonoccocci, and Salmonella spp. and extremely
drug-resistant tuberculosis to patients in the community.*"*
Vancomycin-resistant enterococci and vancomycin-resistant
5. aureus have also emerged."”"" Extremely drug-resistant
gram-negative bacteria, such as carbapenemase-producing
Klebsiella pneurnoniae and other carbapenem-resistant Enfero-

http://www.jstor.org/stable/pdfplus/10.1086/665010.pdf?acceptTC=true



http://www.jstor.org/stable/pdfplus/10.1086/665010.pdf?acceptTC=true
http://www.jstor.org/stable/pdfplus/10.1086/665010.pdf?acceptTC=true

Definition of responsible antibiotic use

* Lack of consensus on what responsible, appropriate,
prudent, rational, safe ... antibiotic use is.

e Literature search in MEDLINE database (since 1966)

antibiotic stewardship [tiab] OR
antimicrobial stewardship [tiab] OR
antibiotic policies [tiab] OR
antibiotic policy [tiab]

* Papers discussing general principles of antibiotic stewardship

* Complementary website search



Definition of Responsible use

Systematic Review

WP1A stakeholders for ‘responsible use definition’ survey

A. Medical Community
GPs, Medical specialists, Clinical Societies, Pharmacists and Clinical
Pharmacologists, Nurses

B. Patients/Global Public Health
Patient societies, Public health, (bio)ethicists/jurists

C. R&D/Pharmaceutical Industry
Big pharma, SME’s, Economists, Health Economists

D. Payers/Policy makers/Government/Regulators
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Definition of Responsible use

Systematic Review and procedure

Method and planning

» Systematic Review: 2 162 papers
Complementary website search of 10 organizations

\ 4

* Division of statements into domains (n=21)

* Online survey (SurveyMonkey) stakeholders —
For each domain: one formulation is proposed
‘Do you agree with .....7?’

Consensus teleconference with stakeholders
Public consultation on www.drive-ab.eu



Definition of Responsible use

Systematic Review

n=1700 papers retrieved by
database search (MEDLINE)

and screened for title and
abstract

' >
Eligibility +

n=343 full-text papers
assessed for eligibility

+_

Included

n=162 papersincluded
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Case study Gonorrhoea
What needs to be done? (not limiting)

* Access/availabilty/regulations for older and new drugs

e Public health programmes - surveillance

* Treatment based on (fast and cheap) microbiological test
e Patient compliance

 Qutcome: testing if treatment is effective
— Rapid identification of treatment failure
— Surveillance of cephalosporin resistance

— Culture (>72h after treatment)

— Alternative NAAT* (>7 days after treatment)
*Nucleic acid amplification test



Definition of responsible use

Next research steps
RAND-modified Delphi method - Stakeholder consensus

* Online questionnaire (Survey Monkey)
Do you agree to include this domain in the definition of responsible use?

Yes, No, reason(s) for disagreement

* Teleconference/webex discussion (disagreements and additions of
domains) summer of 2016

* Consensus from experts/stakeholders from the 4 groups
from all continents

Hermanides et al., 2008;
Schouten et al., 2005,
Van den Bosch et al. 2014
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