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Antiyotik ve Direnc¢ Gelisimi Arasindaki
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{An’ribiyoﬁk Direnci }

« Antibiyotik Direnci Global Bir Sorun mu?




Escherichia coli (EARS-2014) Klebsiella pneumoniae
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Pseudomonas aeruginosa (EARS 2014)
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Acinetobacter baumannii (EARS 2014)
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Global Bir Sorun: Gram Negatiflerde Coklu

Antibiyotik Direnci
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Staphylococcus aureus (MRSA) Enterococcus faecium (VRE)

Figure 3.23. Staphylococcus aureus. Percentage (%) of invasive isolates with resistance to meticillin (MARSA), by Figure 3.25. Enterococcus faecium. Percentage (%) of invasive isolates with resistance to vancomycin, by country, EU/
country, EU/EEA countries, 2014 EEA countries, 2014
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Streptococcus pneumoniae (Makrolid R)

Figure 3.21. Streptococcus pneumoniae. Percentage (%) of invasive isolates non-susceptible to macrolides, by country,
EU/EEA countries, 2014
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MDR Infeksiyonlari Onemli Sonuclar
Doguruyor..

Degisken S-KP ESBL-KP CRKP
(n=85) (=) (n=42)

20 (24)  25(39) 29(69)  <0.001

14 (17) 14 (22) - 0.001

9 (16) 16 (34) 8 (22) 0.003

21 (36) 36 (70) 37 (31) 0.001

S-KP: Duyarli K.pneumoniae, ESBL-KP: ESBL (+) K.pneumoniae, CRKP: Karbapeneme Direngli K.pneumoniae



Ve bugiin..

Coklu Antibiyotik Direncine sahip gram negatif
Karbapeneme direncli Enterik bakteriler
Karbapeneme direncli Pseuodomonaslar
Karbapeneme direncli Acinetobacter suslari
Panrezistan gram negatifler..

* Coklu Antibiyotik
Direncine sahip gram

negatif bakteriler
giderek artiyor..




Karbapenem Kullanimi Giderek Artiyor




Direncli Bakterilerin Kontrol Stratejisi

* Antibiyotik Yonetimi » Infeksiyon Kontrol
(Antibiotic Stewardship) Y ontemleri

) ¢

« Bakteriler arasinda diren¢ ¢ Direncli bakterilerin
gelisimini onleyici hastalararasi yayilimini
yaklasim Oonleyen yaklasim

CDC NIH, 2010



Antibiyotik Y onetimi

* Tanim: Antibiyotiklerin kullanima siiresince AB
secimi, uygulanisi, dozu, tedavi siiresi ve takibi gibi
konularda veri toplanmasi ve bu veriler dogrultusunda
kanita dayal1 akilc1t AB kullanim politikalarinin

uygulanmasidir.
* Amag:
— Uygunsuz ve yaygin AB kullaniminin 6nlenmesi

— Infeksiyonlu hastalarda optimal tedavinin belirlenmesi ve

tedavi sonuclarina ait basarinin artirilmasi

Ohl CA, Luther VP. J. Hosp. Med. 2011;6:54
Dellit TH, et. al. Clin Infect Dis. 2007:44:159-177



Antibiyotik Kontrolii ve Onlemler

o L \/
Antibiyotik Kontrol Komitesi i
Rehberler ve tedavi protokolleri ;"
Genis spektrumlu antibiyotiklerin kisitlanm

Dar spektrumlu antibiyotiklerin kullanimi

Infeksiyon Hastaliklar1 Uzman konsiiltasyonu

[
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Antibiyotik Yonetiminin Temel 6 Hedefi

Antibiyotik kullaniminin kontrol altina
alinmas1 ve uygunsuz AB
kullaniminin 6nlenmesi

Clostridium difficile infeksiyonlarn
azaltilmasi

Hasta tedavi yanitlarinin artirilmasi -

. - g A
Tedavi rehberlerine uyumu artirmak | WS ,f‘“.‘l ‘.f' W
ilag yan etkilerini azaltmak \\ \\\M\ | -‘“ —t

AB direnc¢ oranlarii kontrol altina
almak ve diistirmek

Tamma PD. Infect Dis Clin North Am. 2011



Hedef 1. Kolonizasyon Yerine Bakterl
Infeksiyonlarini Tedavi Et

 Bircok hasta patojen bakteri ile kolonize oldugu halde
Infeksiyon gelismemistir.
— Asemptomatik bakteriiiri ya da foley kateter kolonizasyonu
— Kronik Solunum Yetmezliginde trakeostomi kolonizasyonu
— Kronik Yara ve dekiibit iilser1
— Alt ekstremitede staz iilserleri
— Kronik bronsit

* Ayirimi zor olan durumlar
— Lokosit varligi infeksiyon icin yeterli degildir
— Pozitif kiiltiir sonucu yoksa atesin diger nedenlerini de ara



Hedef 2: Steril Inflamasyonu ya da Infeksiyon Dis1
Anormal X-Ray Bulgularini1 AB ile Tedavi Etme

* TKP: Cogunlukla tanis1 zordur
« X-ray grafiyl yorumlamak zordur

e Infiltrasyonlar infeksiyon disi
nedenle olabilir

 Ornekler:
—Atelektazi
—Malignite
—Hemoraji
—Pulmoner Odem




Hastanede Antibiyotik Kullaniminin Sonuclari

3.Basamak bir hastanede 2010

yilinda hastanede AB kullanim —
orani % /0 — -

 Bunlarin yaklasik %50’si gereksiz [
ya da uygunsuz AB s
* Uygunsuz AB kullanimi
sonucunda
— Infeksiyonlarin tedavi yetersizligi
— Hastaneye ikinci yatiglarda artis
— Maliyet artis1
— MDR kolonizasyon artisi

Polk et al. In: PPID, 7t ed. 2010
Luther, Ohl. IDSA Abstract 2011



Antibiyotik Yonetimi Klinik Sonuclari
Olumlu Etkiliyor..

100
80 EAMP OUP
2 60
(¢D]
O
& 40
- . .
0

Appropriate Cure Failure

AMP = Antibiotic Management Program

UP = Usual Practice
Fishman N. Am J Med 2006;119:S53



Antibiyotik Yonetimi ve Etkileri

ABD’de 1ki YBU verileri (2001 ve 2008)
P.aeruginosa, A.baumannii, ESBL (+) Enterikler
%37.4 (2001) ve %8.5 (2008) MDR patojenler
%34.1 (2001) ve %53.2 (2008) Duyarl1 bakteri
HI /1000 hasta giinii: 0.78 / y1l azald

Dortch MJ, et al. Surg Infect, 2011



Obama Signs Health Care Overhaul Bill, With a Flourish

By SHERYL GAY STOLBERG and ROBERT PEAR MARCH 23, 2010

* Ayni
donemlerde
ABD’de
Ulusal
Saglik
Reformu
adimlari

atiliyordu.

President Obama signed major health care legislation into law on Tuesday. !

WASHINGTON — With the strokes of 22 pens, President Obama signed
his landmark health care overhaul — the most expansive social legislation

Bd Email



MDR’1i Olgu Saptandiktan Sonra Ne
Yapilmali?

« Infeksiyon kaynagi ve olas1 bulas yolunu belirle
— Kurum ici olasi her tiirli kaynagi arastir (1A)

« Temas zincirini belirle ve izle (1A)
— Hastanede 2-3 giinliik bir gecikme ile en az 8-10 bulas..
— KIT, YBU gibi kritik yerlerde yiiksek bulas riski..

— Temas izlemi siipheli olgu nereye yatarsa yatsin
yapilmali, ya da hastanin tekrar hastaneye kabul edilisi
Ile baslatilmalidr.

* Temas soz konusu oldugunda, genis ¢apli izlem

olustur ve negatif olgular1 da tekrar incele
(inkiibasyon periyodu) (1B)



E‘ Therapeutic Advances in Infectious Disease Review

The role of the healthcare environment in e 2y
the spread of multidrug-resistant i isize

- © Thp Authorls), 2_[]1{;.
organisms: update on current best Mo o gt co b

journalsPermissions.nav

practices for containment

Roy F. Chemaly, Sarah Simmons, Charles Dale, Shashank S. Ghantoji, Maria Rodriguez,
Julie Gubb, Julie Stachowiak and Mark Stibich

Abstract: The role of the environment in harboring and transmitting multidrug-resistant
organisms has become clearer due to a series of publications linking environmental con-
tamination with increased risk of hospital-associated infections. The incidence of antimicrobial
resistance is also increasing, leading to higher morbidity and mortality associated with hos-
pital-associated infections. The purpose of this review is to evaluate the evidence supporting
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Fig 1. The proportion of environmental surface
cultures positive for C difficile, VRE, and MRSA
reported in the literature. Each point represents a
separate study and the column, the mean for that
pathosen 26-47



VRE MRSA  C. difficile

Bed Rails +++++++ + +++
Bed Table ++++++ +

Door Knobs ++ ++ -+
Doors +++ +

Call Button +++ + ++
Chair —++ + ++
Tray Table +++ ++

Toilet Surface + ++++
Sink Surface + + +++
Bedpan Cleaner +

Fig 2. The relative frequency with which surfaces
in the near patient environment have been
found to culture VRE, MRSA, and C difficile.

Each + represents a single report in the
literature. ! %21:26:27.30,31,33-36,39,40,42-44,46-49




Hasta Yatak Cevresinde Bakterilerin
Kolonizasyon Orani

Metisiline Direncli * Vankomisine Direngli
Staphylococcus aureus Enterokok
%13 yatak cevresi * %43 yatak gevresi
kolonizasyonu kolonizasyon

« Terminal dezenfeksiyon
French et al, 2004 sonrasinda da %16

[Trick et al. 2002].



Hastane Ortaminda Bakterilerin
Kalicilik Sureler:




Hastane Ortaminda Direncli Bakter

Onceden Onceden

Kolonizasyon (-) Kolonizasyon (+)
MRSA 2.9 3.9 Huang et al. 2006
Clostridium difficile 1 4.6 Shangnasy et al.

2011

MDR patojenlerde kolonizasyon riski

%40 daha fazladir.




rkiye'de Yapilan Calisma Sonuglar

Kocaeli Universitesi Tip Fakiiltesi Yogun Bakim Unitesi'nde

Yatan Hastalardan izole Edilen Infeksiyon Etkenleri ve

Antimikrobiyal Duyarhhklar:

Devrim Diindar!, Meliha Meri¢?, Nur Baykara3, Ayse Willke? Klimik Dergisi * Cilt 21, Say1:3 « 2008, s:122-125

Kl‘ablo 2. A. baumannii ve P. aeruginosa'nin Cesitli Antibiyotiklere Duyarhhklar: (%) \
Bakteri PIP PTZ SS CAZ FEP IMP MEM CIP GM TOB
A. baumannii 13 15 33 14 31 29 30 17 17 29
(n=43)

P. aeruginosa 36 43 58 o et 56 65 64 56 63
(n=38)
PIP: Piperasilin, PTZ: Piperasilin/tazobaktam, SS: Sefoperazon/sulbaktam, CAZ: Seftazidim, FEP: Sefepim,
\[MP: Imipenem, MEM: Meropenem, CIP: Siprofloksasin, GM: Gentamisin, TOB: Tobramisin. /
" Tablo 4. Gram-Pozitif Bakterilerin Cesitli Antibiyotiklere Duyarhliklari (%)
Bakteri Pen 0X M EM CIP CLM SXT GM
Enterococcus spp. (n=18) 27 D 100 14 21 D D D
S. aureus (n=24) 0 68 100 67 67 67 100 67
KNS (n=8) 0 0 100 0 33 33 67 67



[Tijr'kiye'de Yapilan Calisma Sonuglari

Kan Akimi Infeksiyonlarindan lzole Edilen Pseudomonas

aeruginosa Suslarinin Antimikrobiyal Direng Paterni: Alti Yillik
Degerlendirme

Yogun Bakim Unitesi (72) Servis (56)
Antibiyotikler Sayi (%) Sayl (%)
Piperasilin-tazobaktam 7 (9.7) 1 (1.8)
Seftazidim 18 (25) 1 (12.5)
Sefepim 31 (43.1) 6 (10.7)
Imipenem 22 (30.6) 4 (7.1)
Meropenem 22 (30.6) 4 (7.1)
Siprofloksasin " (15.3) 5 (8.9)
Levofloksasin 18 (25.0) 8 (14.3)
Amikasin 2 (2.8)
Gentamisin 4 (5.6) 6 (10.7)
Aztreonam 46 (63.9) 18 (32.1)
Kolistin 2 (2.8)
Cok ilaca direngll 5 6.9) (3.9)

Klimik Dergisi 2013; 26(3): 108-12
Cem Celik’, Mustafa Gokhan Gozel? Elif Bilge Uysal®, Mustafa Zahir Bakici®, Esra Gulturk*
Direngli Suslar (n=128)

Direncli Suslar

2007-2010 2011-2012
(n=85) (n=43)

Antibiyotikler Sayi (%) Sayi (%) p
Piperasilin- 4 (4.7) 4 (93)  0.441
tazobaktam

Seftazidim 16 (188) 9 (2090 0.776
Sefepim 29 (341) 8 (186) 0.067
Imipenem 15  (176) 11 (25.6) 0.292
Meropenem 15 (176) 11 (256 0.292
Siprofloksasin 7 (8.2) 9 (20.9) 0.040
Levofloksasin 16 (188) 10 (23.3) 0.556
Amikasin 1 (1.2) T (23)  0.998
Gentamisin 4 (4.7) 6 (1400 0.066
Aztreonam 3% (412) 29 (67.4) 0.005
Kolistin 0 2 (47) 0111
Cok ilaca direngli 2 (2.4) 3 (700 0.334




[T'Lir'kiye'de Yapilan Calisma Sonuglari }

2010-2015 Yillari Arasinda Kan Kulturlerinde Ureyen
Mikroorganizmalar ve Antibiyotik Duyarliliklari

Birol Safak, Osman Kiling Klimik Dergisi 2016; 29(2): 60-4
Escherichia coli (n=303) Klebsiella spp. (n=138)
Antibiyotik 2010 2011 2012 2013 2014 2015 Toplam 2010 2011 2012 2013 2014 2015 Toplam
AK 100 100 975 100 938 97.4 975 100 100 100 909 94.1 66.6 845
AMC 63.1 75 842 80 528 515 653 50 588 57.1 545 225 125 318
CAZ 75 666 6/5 755 716 68.1 708 666 722 57.1 363 323 185 338
CIP 736 666 514 4/8 60 618 589 88.8 94.1 100 909 636 50 68.1
CN 76 809 575 644 728 69.3 688 60 73.6 57.1 363 76.4 517 605
CRO 713 66.6 b1.2 48.8 459 468 b1 548 68.4 57.1 272 181 163 30.1
IPM 100 100 100 100 100 100 100 100 100 100 100 84.8 618 808
MEM 100 100 100 100 100 100 100 100 100 100 100 84.8 589 795
SXT 588 666 475 31.1 456 555 493 80 947 100 909 545 454 632

TZP 80.7 952 8/5 86,6 854 918 88 945 722 714 636 454 357 485



[T'Lir'kiye'de Yapilan Calisma Sonuglari }

2010-2015 Yillari Arasinda Kan Kulturlerinde Ureyen
Mikroorganizmalar ve Antibiyotik Duvarhliklari

Birol Safak, Osman Kiling Klimik Dergisi 2016; 29(2): 60-4
Acinetobacter baumannii (n=123) Pseudomonas aeruginosa (n=93)

Antibiyotik 2010 2011 2012 2013 2014 2015 Toplam 2010 2011 2012 2013 2014 2015 Toplam
AK 715 80 100 90 218 447 55 100 76.4 923 77.7 100 913 903
CAZ 0 13 142 15 0 269 119 66,6 588 538 555 75 869 688
CIP 0 416 142 5 0 157 108 75 529 769 777 815 913 777
CN 20 583 428 35 32 368 285 818 705 923 77.7 937 913 853
COL 100 100 100 100 100 100 100 100 733 916 838 80 913 877
IPM 27.2 307 142 136 125 236 195 100 88.2 100 77.7 875 100 935
MEM 363 30.7 142 136 66 236 186 100 88.2 100 77.7 875 100 935
SXT 0 222 142 52 32 131 94

TG 100 100 100 857 75 76.1 839

TZP 0 0 142 105 0 28 15.2 846 56.2 30 77.7 100 956 788



[ UHESA Verileri }

T s

Yo Yo
2008 58.9 5.4
2009 58.5 6.1
2010 53.4 11.2
2011 53.3 17.1

2012 53.8 17.1



LUIusal Antimikrobiyal Direng Sirveyans Sistemi }

Klebsiella pneumoniae

Yillar GSBL (%) Karbapenem R (%) Kolistin R (%)

2011 53.8
2012 57.8
2013 56 11
2014 52 28

2015 63 30 11



Ulusal Antimikrobiyal Direng Sirveyans Sistemi

Pseudomonas aeruginosa

Yillar Pip+tazo R Sefepim R Karbapenem R Kolistin R

(%) (%) (%) (%)
2011 22.7 21.2
2012 25.2 22
2013 27 33
2014 21 15 24

2015 30 26 32 2



Ulusal Antimikrobiyal Direng Siirveyans Sistemi

Acinetobacter baumannii

Yillar Karbapenem R Kolistin R CiD
(%) (%) (%)
2014 89 66

2015 39 2



Journal of Hospital Infection 91 (2015) 338—345

journal homepage: www.elsevierhealth.com/journals/jhin

Available online at www.sciencedirect.com

Journal of Hospital Infection

Organization of infection control in European

hospitals™

S. Hansen®*, W. Zingg”, R. Ahmad ©, Y. Kyratsis “, M. Behnke ®, F. Schwab ?,
D. Pittet”, P. Gastmeier® on behalf of the PROHIBIT study group'

® Charité — University Medicine Berlin, Institute for Hygiene, Germany

® University of Geneva Hospitals, Infection Control Programme, Switzerland
“ Imperial College Healthcare NHS Trust, London, UK

4School of Health Sciences, City University London, UK

ARTICLE INFO

Article history:

Received 29 April 2015
Accepted 22 July 2015
Available online 28 September
2015

Keywords:

Europe

Healthcare-associated infection
prevention

Hospital

N

SUMMARY

Background: The Prevention of Hospital Infections by Intervention and Training (PRO-
HIBIT) survey was initiated to investigate the status of healthcare-associated infection
(HCAI) prevention across Europe.

Aim: This paper presents the methodology of the quantitative PROHIBIT survey and out-
lines the findings on infection control (IC) structure and organization including manage-
ment’s support at the hospital level.

Methods: Hospitals in 34 countries were invited to participate between September 2011
and March 2012. Respondents included IC personnel and hospital management.
Findings: Data from 309 hospitals in 24 countries were analysed. Hospitals had a median
(interquartile range) of four IC nurses{2—6)and one IC doctor (0—2) per 1000 beds. Almostall
hospitals (96%) had defined IC objectives, which mainly addressed hand hygiene (87%),
healthcare-associated infection reduction (84%), and antibiotic stewardship (66%). Senior
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New Horizons for Pediatric @®<
Antibiotic Stewardship

Jennifer L. Goldman, mp, ms®2*  Jason G. Newland, mp, med®
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KEY POINTS

« Inappropriate antimicrobial prescribing in pediatrics is common and the number of pedi-
atric antimicrobial stewardship programs (ASPs) continues to grow.

e Many targets for pediatric ASP interventions differ compared with targets for adults due to
differences in common diseases and prescribed antibiotics unique to children.

« Combating antimicrobial resistance is gaining recognition by government and policy
makers, which reinforces the importance of stewardship.

e Collaborative efforts among ASPs nationally will continue to strengthen the approach to
pediatric stewardship initiatives.

Infect Dis Clin N Am 29 (2015) 503-511

INTRODUCTION

Antimicrobial resistance is a major health threat resulting in at least 2 million illnesses
and 23,000 deaths in the United States annually. The cause of antimicrobial resistance
is multifactorial with the overuse and inappropriate use of antimicrobials contributing
to the development of resistance. Unfortunately, the threat of bacterial resistance is
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Antibiotic Use and Emerging Resistance
How Can Resource-Limited Countries Turn the Tide?

Lisa M. Bebell®*7, Anthony N. Muiru? GLOBAL HEART, VOL. 9, NO. 3, 2014

Boston, MA, USA September 2014: 347-358
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FIGURE 1. World Health Organization report on availability of data on resistance for selected bacteria-antibacterial
drug combinations, 2013 [29]. Number of reported bacteria is based on the information obtained on the basis of
request to national official sources on antibacterial susceptibility testing of =1 of the requested combinations,
regardless of denominator data. Data from United Arab Emirates originate from Abu Dhabi only. ANSORP, Asian
MNetwork for Surveillance of Resistant Pathogens.
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A looming shortage of antibiotic drugs threatens to derail efforts to
fight the so called superbugs, according to a new report.

The Infectious Diseases Society of America, (IDSA) released a study



Yeni Antibiyotiklerin Tiikenisi

FDA Tarafindan Onay Alan Yeni Amtibiyotikler

Total # New Antibacterial Agents

sk ek bk bk
RSN A A
A A 1 L )

'8$3-'87

'88-'92

'93-'97

'98-'02_'03-'07__'08-12

Clin Infect Dis. 2011;52:5S397-5428



* AB Direnci nedeniyle ..

e 20 milyar USD direkt

e 35 milyar USD dolayli..

e GlaxoSmithKline, Pfizer
* Astra Zenaca, Merck




« 190 milyon
doz AB / gun

« 133 milyon
recete
. Yaklastk %50°s!

gerekSiZ..







The Pres
Si

Co-Chairs

John P. Holdren
Assistant to the President fe

science and Technology
Director, Dffice of Science
Policy

Vice Chairs

William Press

Raymer professor in Comp
Integrative Biolagy
University of Texas at Aust

Members
Rosina Bierbaum
Dean, School of Matural R

ronment
University of Michigan

Christine Cassel
President and CEO
National Quality Forum

Christopher Chyba
Professor, Astrophysical
national Affairs
Director, Program on Sci
curity

Princeton University

Table of Contents

B L I B B Tl T B Y s e eeeeemeermsems meaeemsmsnsaess cemessemsn s sams s samssabs sieas obssans s seemsnbasnbsa meesembnbe sans sensssnmbns 1
R o T 0Tt o T O 8
|. Federal Investment and Leadership: Making Antibiotic Resistance a National Priority ...... 14
1.1 Federal INWeSEMENTS | oo 14
1.2 Federal coordination and leadership ..o 15
Il. Monitoring Antibiotic Resistance: Systematic Surveillance and Response Capacity .......... 18
2.1 strengthen State and local public health infrastructure for surveillance
BN FESPOMER .oiiiiiiiiiinimss e essisessomsesiesses bs et s sm fodea8sa ee b e 4 eh 88 4e bbb bR R £ em bbb s eet s s 19
2.2 Establish a national capability for pathogen surveillance based
ON BEMOMIE BMAIYSIS 1. oeeniet ittt en et e bt e st s bt 20
Il New Antibiotics: Fundamental Research... s 26
3.1 New approaches to developing antibiotics for human healthcare...................... 26
3.2 Finding alternatives to antibiotics in animal agriculture . ... ... 28
V. New Antibiotics: CHniCal Trials. . s s s s sssssssssassssssssass Exl
4.1 National clinical trial networks for testing antibiotics ... 31
4.2 Drug approval based on clinical trials in limited patient populations........................ 32
V. New Antibiotics: Commercial Development . e s ssssssasis esssssassssssssssssssssssans 34
5.1 Economics of antibiotic development... ... 35
5.2 ‘Push’ mechanisms: Direct Federal partnership in antibiotic development.............. 37
5.3 "Pull’ mechanisms: Economic rewards for drug developers ... 38
V1. Stewardship of Current Antibiotics: Human Health Care.... s sessssssss e a2
6.1 Advancing antibiotic stewardship ... e 44
6.2 Rapid point-of-care diggnostics. ... s 47
VII. Stewardship of Current Antibiotics: Animal Agriculture ... . 50
7.1 Links between antibiotic resistance in animals and humans._......_.................. 50
T2 Recent FDA BCEIONS ..o et e s e 52
7.3 Assessing the impact of the FDA framework ... 54
VIIL International Cooperation . s e e ssss s sas s sas s sss sesss sassssassssssasse saasssns 56
Appendix A: Experts CONSUE. ... s s s s 58
Appendix B: Acknowledgments ... e s s 60
Appendix C: Current antibiotic-resistant threats in the United States ... 63
*  vii

Ed Penhoet

Director, Alta Partners
Professpr

Health

University of California, Berkeley

Emeritus, Biochemistn,r and Public

Barbara Schag)
Mary-Dejj Chilto,
Biology

Washingtgn University, St

N Distinguishe Professor of

Louis

Eric Schmigt
Executive Chairman
Google, Inc.

Daniel Schrag

Sturgis Hooper Professor of Geolg,

Environmental Science ang Engi-

Directar, Harvard yp
ronment

Harvard University

iversity Center for Envi-



Executive Summary

Introduction . . . . . . . . L L oL o e e e e e e e e e e e e
Goals
1. Slow the Emergence of Resistant Bacteria and Prevent the Spread of Resistant
Infections . . . . . . . . L L e e e e e e
2. Strengthen National One-Health Surveillance Efforts to Combat Resistance . . . .
3.  Advance Development and Use of Rapid and Innovative Diagnostic Tests for
|dentification and Characterization of ResistantBacteria . . . . . . . . . . . .
4., Accelerate Basic and Applied Research and Development for New Antibiotics,
OtherTherapeutics,andVaccines . . . . . . . . . . . . . . . ... ...
5. Improve International Collaboration and Capacities for Antibiotic-resistance
Prevention, Surveillance, Control, and Antibiotic Research and Development . . . .
Tables
1. National Targets for Combating Antibiotic-ResistantBacteria . . . . . . . . . .
2. GoalsandObjectives . . . . . . . . . . . ..o
3. Antibiotic-Resistant Threats inthe United States . . . . . . . . . . . . . . .

Table of Contents



NATIONAL ACTION PLAN FOR COMBATING ANTIBIOTIC-RESISTANT BACTERIA

TABLE 1: National Targets to Combat Antibiotic-Resistant Bacteria
By 2020, the United States will:

For CDC Recognized Urgent Threats:

Reduce by 50% the incidence of overall Clostridium difficile infection compared to estimates from 2011.

Reduce by 60% carbapenemrresistant Enterobacteriaceae infections acquired during hospitalization compared to estimates.
Maintain the prevalence of ceftriaxone-resistant Neisseria gmmfmﬂrhelnw 2% compared to estimates from 2013.

For CDC Recognized Serious Threats:

Reduce by 35% multidrug-resistant Pseudomonas spp. infections acquired during hospitalization compared to estimates
from 2011.

Reduce by at least 50% overall methicillin-resistant Staphylococcus aureus (MRSA) bloodstream infections by 2020 as
compared to 2011.*

Reduce by 25% multidrug-resistant non-typhoidal Salmonella infections compared to estimates from 2010-2012.
Reduce by 15% the number of multidrug-resistant TB infections.

Reduce by at least 25% the rate of antibiotic-resistant invasive pneumococcal disease among <5 year-olds compared to
estimates from 2008.

Reduce by at least 25%the rate of antibiotic-resistant invasive pneumococcal disease among >65 year-olds compared to
estimates from 2008.

*This target is consistent with the reduction goal for MRSA bloodstream infections (BSI) in the National Action Plan to
Prevent Healthcare-Associated Infections (HAI): Road Map to Elimination, which calls for a 75% dedine in MRSA BSI from the

2007-2008 baseline by 2020. Additional information is available at hitp:/fwww.health.gov/hai/prevent_haiasp#hai_plan.

" The TB activities identified in the NAP are included as they represent critical near-term public health activities that
will support progress to reduce the burden of drug-resistant TB in the U.5. Additional domestic and global activities
to address drug-resistant TB will be provided in a companion action plan specific to TB and will be submitted to the
President no later than September, 2015. The companion action plan will build on recommendations of the Federal TB
Task Force (http/ fwww.cdcgov/mmwr/pdf/rr/rr5803.pdf) as well the work of the interagency USG TB working group.




TABLE 2: GOALS AND OBJECTIVES: Combating Antibiotic-Resistant Bacteria

GOAL 1: Slow the Emergence of Resistant Bacteria and Prevent the Spread of Resistant Infections
Objectives

1.1 Implement public health programs and reporting polides that advance antibiotic-resistance prevention and foster
antibiotic stewardship in healthcare settings and the community.

1.2 Eliminate the use of medically-important antibiotics for growth promotion in food- producing animals and bring
other agricultural uses of antibiotics, for treatment, control, and prevention of disease, under veterinary oversight.

1.3 |dentify and implement measures to foster stewardship of antibiotics in animals.
GOAL 2: Strengthen National One-Health Surveillance Efforts to Combat Resistance Objectives

21 Create aregional public health laboratory network to strengthen national capacity to detect resistant bacterial strains
and a specimen repository to facilitate development and evaluation of diagnostic tests and treatments.

2.2 Ewpand and strengthen the national infrastructure for public health surveillance and data reporting, and wprovide
incentives for timely reporting of antibiotic-resistance and antibiotic use in all healthcare settings.

23 Develop, expand, and maintain capacity in State and Federal veterinary and food safety laboratories to conduct
antibiotic susceptibility testing and characterize select zoonotic and animal pathogens.

24 Enhance monitoring of antibiotic-resistance pattemns, as well as antibiotic sales, usage, and management practices, at
multiple points in the production chain for food animals and retail meat.

GOAL 3: Advance Development and Use of Rapid and Innovative Diagnostic Tests for Identification and
Characterization of Resistant Bacteria
Objectives

3.1 Develop and validate new diagnostics—induding tests that rapidly distinguish between viral and bacterial pathogens
and tests that detect antibiotic-resistance—that can be implemented easily in a wide range of settings.

3.2 Expand availability and use of diagnostics to improve treatment of antibictic-resistant infections, enhance infection
control, and facilitate outbreak detection and response in healthcare and community settings.

GOAL 4: Accelerate Research to Develop New Antibiotics, Other Therapeutics, Vaccines, and Diagnostics
Objectives

4.1 Conduct research to enhance understanding of environmental factors that facilitate the development of antibiotic-
resistance and the spread of resistance genes that are commeon to animals and humans.

4.2 Increase research focused on understanding the nature of microbial communities, how antibiotics affect them, and
how they can be hamessed to prevent disease.

43 Intensify research and development of new therapeutics and vaccnes, first-in-dlass drugs, and new combination
therapies for treatment of bacterial infections.

4.4 Develop non-traditional therapeutics and innovative strategies to minimize outbreaks caused by resistant bacteria in
human and animal populations.

45 Expand ongoing efforts to provide key data and materials to support the development of promising antibacterial
drug candidates.
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Five Things Providers
and Patients Should Question

Don’t continue antibiotics beyond 72 hours in hospitalized patients unless
patient has clear evidence of infection.

Antibiotics are often started when a patient iz possibly infected. After three dayz, laboratory and rediclogy information is available and anfibiotics
should either be deescalated to a narrow-spectrum antibiotic based on culture results or discontinued if evidence of infection is no longer present.
Lessening antibiotic use decreases risk of infections with Clostridium difficile (C. difficile] or antibiotic-resistant bacteria.

Avoid invasive devices (including central venous catheters, endotracheal
tubes and urinary catheters) and, if required, use no longer than necessary.
They pose a major risk for infections.

Invasive devices are often necessary for patient support; howewer, they are a major rick for healthcare-aszociated infections (HAk). We are learning they
can often be avoided and, if uzed, can be quickly removed with the help of clinical reminders and protocols. They should never be used for convenisnce.

Don’t perform urinalysis, urine culture, blood culture or C. difficile testing
unless patients have signs or symptoms of infection. Tests can be falsely
positive leading to overdiagnosis and overtreatment.

Althowgh important for disgnosing disease when used in patients with appropriate signs or symptoms, these tests often are positive when an infection
i= not present. For example, in the absence of signs or symptoms, a positive bleod culture may represent contamination, a positive urine culture could
reprezent asymptomatic bacteriuria, and a positive test for C. difficiie could reflect colonization. There are no perfect tests for theze or most infections.
If these tests are used in patients with low likelihood of infection, they will result in more false positive tests than true positive results, which will lead
to treating patients without infection and exposing them te risks of antibiotics without benefitz of treating an infection.

Don’t use antibiotics in patients with recent C. difficile without convincing
evidence of need. Antibiotics pose a high risk of C. difficile recurrence.

C. difficile can be a life threatening illnesz and iz generally caused by antibictics killing normal bacteria in the inteztine. Patients recovering from
C. difficile are three times as likely to have & recurrence if they receive an antibietic in the following menth. However, unneceszary antibiotics are
often uzed in thiz population — primarily for mizdisgnosed urinary tract infection or pneumonia.

Don’t continue surgical prophylactic antibiotics after the patient has left
the operating room.

Prophylactic antibiotics during surgery can significantly decrease the rizk of surgical site infections; however, they only have benefit if used immediatehy
arocund the time of surgery. When antibiotics are uzed for longer than necessary, they increaze the risk of infection with antibictic-resiztant bacteria
and C. difficile.
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* Hastalarin ilk yatisinda ¢ogu merkezlerde antibiyotikler
Infeksiyon siiphesiyle baslanir. 72 saat sonra kiiltiir
sonug¢larina gore de-eskalasyon uygulanir ya da
infeksiyonlar1 klinik, laboratuar ve radyolojik bulgularin
desteklemedigi hastalarda antibiyotikler kesilir. Bu hem
direncli patojenleri hem de Clostridium difficile
infeksiyonlarini onler.
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Santral ve iiriner kateter ile endotrakeal tiip gibi invazif
girisimlerden kacgin. Girisim yapilmis hastalarda en kisa
siirede cikarma cabasi goster. Invazif girisimlerin
Infeksiyon riskini artiran en 6nemli faktor oldugunu
unutma..

e Invazif girisimler hastalarin tedavi destegini saglayan énemli
unsurlardir. Gereksiz uygulamalar infeksiyon riskini
artirmaktadir. Tedavi siiresince hastalara onlem amaciyla
Invazif girisimler uygulanmamali, gereksiz yere tutulmamalidr.
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Gereksiz yere 1drar analizi, 1drar kiltiri, kan kiltird ya
da C.difficile toksini bakma. Yalanci pozitif sonu¢lar hatali
Infeksiyon tanis1 ve antibiyotik tedavisine neden olabilir.

* Tam testler1 semptom ve bulgular1 olan hastalarda 6nemli 1slev
gormekle birlikte, bazen normal hastalarda da yalanci pozitif
sonuclar verebilir, Kan kiiltiirii kontaminasyon nedeniyle, idrar
kiiltiirti asemptomatik bakteriiiri nedeniyle, C.difficile toksin
tagiyicilik nedeniyle pozitiif sonuglanabilir. Bunlarin dikkate
alinmasi ile hatal1 tan1 ve tedavi yapilacagindan gereksiz
istemlerden kacinilmalidir.
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C.difficile i¢in giiclii kanitlarin olmadiga siirece
gl antibiyotik kullanma. Gereksiz antibiyotik tedavisi
C. difficile infeksiyonlarimin artisina neden olabilir.

 C.difficile i¢in klinik bulgular ve semptomlar olmadan
elde edilen laboratuar sonuclarini siipheyle karsila.
Dogrulugundan stiphe duydugun olgulara antibiyotik
kullanma. Gereksiz antibiyotik kullanimi C.difficile
kontrolii yerine artisina neden olabilir.
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Cerrahi proflaksi hasta ameliyathaneden
citkmadan once sonlandirilmalidir.

 Cerrahi proflaksi uygun zamanda ve uygun dozda
yapildiginda infeksiyon kontrolii acisindan yararli bir
uygulamadir. Ancak uzamis cerrahi proflaksi antibiyotik
direnc gelisimine ve C.difficile infeksiyonlarina neden
olmaktadir.
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