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Vive la resistance.

Examples of How Antibiotic Resistance Spreads
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Simply using antibiotics creates resistance. These drugs should only be used to treat infections.
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The goals of the National Action Plan include:
1. Slow the Emergence of Resistant Bacteria and Prevent the Spread of Resistant Infections.

2. Strengthen National One-Health Surveillance Efforts to Combat Resistance,

3. Advance Development and Use of Rapid and Innovative Diagnostic Tests for Identification and
Characterization of Resistant Bacteria.

4, Accelerate Basic and Applied Research and Development for New Antibiotics, Other
Therapeutics, and Vaccines,

5. Improve International Collaboration and Capacities for Antibiotic-resistance Prevention,
Surveillance, Control, and Antibiotic Research and Development.

MARCH 2015

THE WHITE HOUSE
WASHINGTON

g Seattle Children's®



An integrated human, animal and environmental health approach
to antimicrobial resistance

One Health concept endorsed by:
WHO
CDC
USDA
National Academy of Medicine
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Integrated?
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Data Integration Working Group

How do we look
regionally at
antimicrobial
resistance in a One
Health way?
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Partying like it's 1999

results displayed as % resistant
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Limitations of the annual institutional antibiogram

Static
 Once ayear
« Trends tell stories!
* Presented as a flat file (eg, pdf format)
« Severed from back-end data where richness resides
* Back-end data may have limited clinical information
 Aggregated by species
e Assumes source patients are equivalent

* QOverestimates resistance in healthier patients
* Underestimates resistance in sicker patients

* Time-intensive if done by hand or by homegrown electronic method
* Not transparent

» Especially with regard to de-duplication methodology
* Implies to caregivers that the infectious threat is primarily bacterial
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One Health Data Integration Working Group

How do we look
regionally at

antimicrobial One Health
resistance in a One
database

Health way?

o
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Washington Integrated Surveillance for Antibiotic

Resistance (WISAR)

Purpose: Offer a cross-sector look at
antibiotic resistance by combining human,
animal and environmental data in common
database

*|Goal 1: Integrates data on antimicrobial resistance
across human, animal and environmental health
sectors

e Goal 2: Build capacity to detect and prevent ™
emergence of antibiotic resistance

e Goal 3: Support stewardship efforts across human,

o

animal, and environmental sectors
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Presenter
Presentation Notes
Prior to WISAR Database:
No current statewide antibiogram or routine tracking of antibiotic resistance.
No comparison of antibiotic resistance in animals vs. humans in the state. 
Lost opportunity for evidence-based prevention, early detection, and preparedness for emergence and control of antibiotic resistance in our region. 




|solate datasets enrolled to date”

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total

Human Medicine: 0 0 0 0 0 0 0 0 706611024 11490 1119 11566 12237 13058 0 77637
NARMS Public Health Laboratory

Surveillance (Human Clinical):

Veterinary Medicine: 806 16 0 272 770 935 971 8% 927 950 754 711 5650 11561 9566 285 35070
NARMS Public Health Laboratory

Surveillance (Non-human):

0 0 0 0 0 0 1202 9% 1249 161 156 182 0 0 &5

3015 3691 4133 3996 3944 3172 3371 3414 3773 37135 0 3904 4650 114 0 0 44902

Total 158464
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WISAR Database Canine Antibiogram for All Isolates, 2002-2017
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Bug-drug combinations with <30 isolates are not shown in antibiogram
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Feline Antibiogram

WISAR Database Feline Antibiogram for All Isolates, 2002-2017
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Bug-drug combinations with <30 isolates are not shown in antibiogram
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Bovine Antibiogram

WISAR Database Bovine Antibiogram for All Isolates, 2002-2017
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Bug-drug combinations with <30 isolates not shown in antibiogram
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Poultry Antibiogram

WISAR Database Poultry Antibiogram for All Isolates, 2002-2017
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Bug-drug combinations with <30 isolates are not shown in antibiogram
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Susceptibility rates of deduplicated urinary:E. coli

from and . 2014-2016
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How to measure the unmeasured?
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Proportion of culture-naive patients falls-with:a
longer time horizon (Seattle Children’s data)

2016 only 2010-2016

Q Seattle Children's®



Proportion of culture-naive patients falls-with:a
longer time horizon (Seattle Children’s data)

2016 only 2010-2016
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Antibiogram as artifact ... '
molded by what? by whom?

g Seattle Children's®



A picture Is coming into focus...

g Seattle Children's®



Summary

« Participating facility/lab enroliment remains limited
« Barriers identified in human health care facility engagement
* Lagging engagement for environmental health samples

o Sampling, testing & reporting methods vary across sectors

 Comparisons between host species and sectors must be
done with caution, if at all

 But is it possible to stratify clinical microbiology data for
better comparability? or leverage knowledge of population
sampling patterns to characterize clinical practice habits
better?
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Limitations of the cumulative antibiogram

o Static
 Once ayear
« Trends tell stories!
* Presented as a flat file (eg, pdf format)
« Severed from back-end data where richness resides
* Back-end data may have limited clinical information
 Aggregated by species
e Assumes source patients are equivalent

* QOverestimates resistance in healthier patients
* Underestimates resistance in sicker patients

* Time-intensive if done by hand or by homegrown electronic method

* Not transparent
» Especially with regard to de-duplication methodology

* Implies that the threat is primarily bacterial

g Seattle Children's®



Trends tell stories

Antibiotic Resistance of Escherichia
col/in United States
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Trends tell stories
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Fig. 1. Phylogenetic and temporal distribution of 49 Escherichia coli isolates resistant to extended-spectrum cephalosporins at Seattle Children's Hospital (Seattle, WA) during
1999-2007. 5T, sequence type.
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-®- Aminopenicillins Amoxicillin-clavulanate -m- Carbapenems
Cephalosporins (3rd gen) -v- Fluoroquinolones -®- Piperacillin-tazobactam

% Resistant (invasive isolates)
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Late 2007

Journal of Antimicrobial Chemotherapy (2008) 61, 273-281
doi:10.1093/jac/dkm464 ]-

Advance Access publication 11 December 2007

Intercontinental emergence of Escherichia coli clone O25:H4-ST131
producing CTX-M-15

Marie-Héléne Nicolas-Chanoinel:2*, Jorge Blanco?, Véronique Leflon-Guibout!, Raphael Demarty!,
Maria Pilar Alonso*, Maria Manuela Canica’, Yeon-Joon Park®, Jean-Philippe Lavigne’,
Johann Pitout® and James R. Johnson’

IService de Microbiologie, Hépital AP-HP Beaujon, 92110 Clichy, France; *Inserm, U-773, Faculté de Médecine
D. Diderot, Université Paris 7, Paris, France; "E. coli Reference Laboratory, Department of Microbiology and
Parasitology, Faculty of Veterinary Science, University of Santiago de Compostela, Lugo, Spain; *Laboratory of
Clinical Microbiology, Complejo Hospitalario Xeral-Calde, Lugo, Spain; °Antibiotic Resistance Unit, National

Institute of Health Dr Ricardo Jorge, Lisbon, Portugal; °Department of Clinical Pathology, College of Medicine,

The Catholic University of Korea, Kangnam St Mary’s Hospital, Seoul, South Korea; "Laboratoire de
Bactériologie, Virologie et Parasitologie, CHU de Nimes, Nimes, France; °Calgary Laboratory Services and
Department of Pathology and Laboratory Medicine, University of Calgary, Calgary, Alberta, Canada; °Veterans
Affairs Medical Center and University of Minnesota, Minneapolis, MN, USA
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Building a better superbug:

Sequence Type 131

Escherichia coli
Cirug zzzlnterp
Arnpicilin Fresist ESBL-bearing
Augmentir Fiesist resistance plasmid
Cefazolin/Cephalexin Reszist
Ceftazidime Resst (o)
Ceftriasone Fesizt
Cefuroxime Hesist
Ciprofloxacin Resst
Gentamicin Fesist
b eropenem Suzcept chromosomal
TrimethoprimdSulfamethoxazole Resizt / mutation Conferring

guinolone resistance

plasmid borne
multidrug resistance

genes
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Resistance plasmids — genetic basis for

linkage of multiple resistance genes

A
T ey o) ) )
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OXA-1 aac(3)-11 TEM-1
Oxacillinase Aminoglycoside t  Narrow-spectrum
modifying enzyme %  beta-lactamase
tetA | CTX-M-15
Tetracycline
efflux pump Extended
spectrum beta-
lactamase
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Lavollay et al (2006) AAC 50:2433.
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