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* Antimikrobiyal tedavide sorunlar
— Gereksiz kullanim sorunu
— Direng¢ sorunu
— Yeni molekul bulmada zorluklar
— Arastirma kaynaklarinda azalma

e Cozumler
— Yeni antibiotiklerle ilgili arastirmalar
— Antibiyotik ydnetim programlari



e Son on yildir dinyanin en dnemli saglik
sorunlarinin arasina “antibiyotiklere direncli
pakteriler” sorunu girdi.

e Dinya Saglik Orgiiti (WHO), Amerika Birlesik
Devletleri Hastalik Kontrol Merkezi (CDC), Avrupa
Hastalik Kontrol Merkezi (ECDC), Birlesik Krallik
Saglik Baskani ve dinyanin en 6nemli ekonomik
formu (WEF) yakin bir gelecekte en basit bir
infeksiyon hastaligini dahi tedavi edebilecek
durumda olamayabilecegimizi bildiren raporlar
vayinladilar.




“Eger dikkatli olmazsak, kisa stire icinde
‘Antibiyotik-sonrasi doneme’ girecegiz. Bazi
hastalar ve mikroplar icin simdiden oradayiz.”

Dr. Thomas Frieden, Direktor, CDC, ABD.
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* Birlesik Krallik Saglk Baskani “Chief Medical Officer” Dame
Sally Davies yeni yayinlanan kitabinda séyle yaziyor:

— Antibiotik direnci, terorism kadar ciddi bir tehdittir.

— Oyle bir diinyada yasayacagiz ki, infeksiyon son derecede
tehlikeli bir hastalik olacak, en basit semptomlari olan hastalar
bile ya kendi kendilerine iyilesecekler, ya da dlecekler.

e Belki karamsar bir yaklasim ama endiselenmemiz, rahatsiz
olmamiz gerektigini bize hatirlatan bir yaklasim. Yine de
antibiotikleri kaybetmenin 6nemini anlatmakta yetersiz!



* |nsan saglhgina tartismasiz en biyuk risk, antibiotik-
direncli bakterilerle gelisen infeksiyonlar olarak
gosterilmektedir.

 Oyle bir bakterial diinyada yasiyoruz ki, hic bir zaman
“mutasyon egrisi’nin ondne gecemeyecegiz. Devamli
arkasindan izleyecegiz.

The World Economic Forum (WEF)

Howell L, ed. Global risks 2013, eighth edition: an initiative of the Risk Response Network.
World Economic Forum, 2013.



e WHO, CDC, ECDC ve diger kurumlarin raporlarinda
sorunun ne kadar ciddi oldugu acikca belirtiliyor.

* Antimikrobiyal direncli bakterilerin gelistirdigi
infeksiyonlarin sadece saglik hizmetine bagl gelisen
infeksiyonlarda degil, toplumda gelisen infeksiyonlarda
da ciddi bir sorun oldugu saptanmistir.

 WHO Baskani Dr. Chan’in belirttigi gibi, yakin bir
gelecekte streptococcal bogaz infeksiyonunu veya basit
bir yaralanma sonrasi gelisen deri ve yumusak doku
infeksiyonunu tedavi edemeyecek durumda kalabiliriz.
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Nedenleri?



Nedenler.......

Gereksiz antibiotik kullanimi,
Hayvanlarda kontrolstiz antibiyotik kullanimi,
Akilci antibiyotik kullanimina direnc (!),

Yeni molekdul gelistirmede zorluklar (arastirma
ve gelistirme),

Finansal glclukler.
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Outpatient antibiotic use:
U.S.A. compared to Europe (2004)
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Vital Signs: Improving Antibiotic Use Among Hospitalized Patients

Scote Fridkin, MD?, James
PhD!, Karim Khader, PRD* Mi

. PhD', Ryan Fagan, MD', Shelley Magill, MD, PhD", Lori A. Pollack, MD', Paul Malpiedi, MPH", Rachel Slaytan,
A. Rubin, MD, PRD?, Makoto Jones. MD', Marthew H. Samare. MD2, Ghinwa Dumyati, MD?, Flizabeth Dodds-

Ashley, PharmD?, James Meek, MPHY, Kimberly Yousey-Hindes, MPHY, John Jernigan, MD', Nadine Shehab, PharmD', Rosa Herrera®, L. Clifford
McDonald. MD', Amy Schneider, MPH®, Arjun Srinivasan, MD' (Author affiliatiors at end of text}

Introduction

Antibiotics offer tremendous benefit to patients with
infectious diseases and are commonly administered to patients
cared forin ULS. hospitals. However, studies have demonstrated
that trearment indication, choice of agent, or duration of
therapy can be incorrect in up to 50% of the instances in which
antibiotics are prescribed (1). One study reported thar 30%
of antibiotics received by hospitalized adult patients, outside
of critical care, were unnecessary; antibiotics often were used
for longer than recommended durations or for treatment of
colonizing or contaminating microorganisms (2).

Incorrect prescribing of antibiotics exposes individual
patients to potential complications of antibiotic therapy,
without any therapeutic benefit. One such complication is
infection with Clossridiuns difficile, an anacrobic, spore-forming
bacillus that causes pseudomembranous colitis, manifesting
as diarrhea that often recurs and can progress to sepsis and
death; CDC has estimated that there are abour 250,000
C. difficile infections (CDI) in hospitalized patients each
year (3). Other complications related to unnecessary use of
antibiotics include infection with antibiotic-resistant bacteria
(4) and complications from adverse events (5).

U.S. Department of Health and Human Services
Centers for Disease Control and Prevention

CDC’nin yeni yayinladigi bir
calismada, hastanelerden taburcu
olan hastalarin %55.7 sinin
antibiotik tedavisi gordugu
bildirilmistir



ECDC/EMEA Teknik Raporu

e 2007 yilinda Avrupa’da 400,000 kisinin direncli
bakterilerle infekte oldugu,

* Bu infeksiyonlar nedeni ile 25,000’den fazlasinin
olduguy,

* Direncli bakterilerle gelisen infeksiyonlarin 2.5 milyon
hastane glinine neden olduklari belirtilmistir.

* Bu sorunun direkt tibbi maliyeti yilda 1.5 milyar
eurodur.

The bacterial challenge:time to react; EMEA 576176/2009.
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Ne Yapiimali?



“Gelecegin Antimikrobiyal Tedavi Vizyonu”

Onerilen Stratejiler
* Direnc gelismesinin biolojisi ve dinamiginin
arastirilmasi,

* Direnc gelismesinin dnlenmesi ve tedavi icin innovatif
yaklasimlar,

* Direnc¢ sorununun epidemiyolojisi ve hastalik
yukunun arastiriimasi.

Joint Programming Initiative on Antimicrobial Resistance: An emerging threat to human health.
April 14, 2011



Uluslararasi Rapor Sonuclari

(WHO, CDC, IDSA, ECDC, ESCMID &nerileri)

Veri toplanmasi,

Hayvanlarda kontrolstz antibiotik kullaniminin
durdurulmasi,

Antibiotik yonetim programlarinin uygulanmasi,

Hastane disinda gereksiz antibiotik kullaniminin
azaltilmasi,

Hizh tani yontemlerinin kullaniminin yayginlastiriimasi,
Yeni ilag gelistirilmesinin desteklenmesi,

Antibiotik direnc gelismesini 6nleme ile ilgili tim
girisimlerin Ulkelerin saglk politikalarinin 6nemli bir konusu
olmasinin saglanmasi,

Her Glkenin bir planinin olmasi.

Barlett JG, B Spellberg, DN Gilbert. 8 ways to deal with antibiotic resistance. August 07, 2013,
www.medscape.com



http://www.medscape.com

Antibiyotik Yonetim Programlari

e Etkin ve zamaninda tedavi

|II

e Gereksiz kullanim ile olusabilecek “collateral” zararin

onlenmesi (yan etki, direnc gelismesi gibi)

* Programin klinik kalite ve hasta guvenligi 6n plana
alinarak planlanmasi ve uygulanmasi, maliyet
kontrolintn bu programin onceligi olmamasi

The National Center for Infection Prevention & Management, Imperial College, London, UK



Antibiyotik Yonetim Programlarindan
Beklenenler

I”

“Infeksiyon Kontrol ile Antibiyotik Yonetiminin Evliligi

 En az zarara neden olacak antibiyotiklerin secilmesi,
e Kultir sonuclarina gore tedavinin gézden gecirilmesi,
e Klinik sonuclarin optimizasyonunun saglanmasi,

 |stenmeyen sonuclarin (toksisite, direnc gelismesi,
patogenik baska bakterilerin seleksiyonu gibi)
minimalize edilmesi,

* Hasta glivenliginin 6n planda tutulmasi.

Delitt et al. Clin Inf Dis. 2007; 44:159-177



Hastalarin ancak %30-40"1 kanita dayali tedavi
almaktadirlar.

Hastalarin 1/3°0 (yeni calismada %55.7’si) antibiyotik
tedavisi gormektedir.

Verilen tedavinin 6nemli bir orani sub-optimaldir
(doz, kan duizeyi gibi).

El yikamaya uyum nadiren %40’ gecmektedir.

En iyi uygulamalara uyum ciddi bir sekilde
iyilestirilmelidir.
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Principles of safe antibiotic use %g of Physicians

The Effective Antibiotic Prescribing Top Ten Tips

1

2.

i B

9.

Institute antibiotic treatment immediately in patients with life-threatening
infection

Prescribe in accordance with local policies & guidelines avoiding broad
spectrum agents

Document in clinical notes indication(s) for antibiotic prescription

. Send appropriate specimens to the microbiology lab draining pus and

removing foreign bodies if indicated

Use antimicrobial susceptibility data to de-escalate/substitute/add agents
and to switch from intravenous to oral therapy

Prescribe the shortest antibiotic course likely to be effective
Always select agents to minimise collateral damage

Monitor antibiotic drug levels when relevant (e.g. vancomycin)
Use single dose antibiotic prophylaxis wherever possible

10.Consult your local infection experts

http://www.replondon.ac. uk/About-the-college/committees/Healthcare-Associated-Infections/Pages/Effective-
Antibiotic-Prescribing.aspx




Antibiotic:

Date commenced:

o Surgical Prophylaxis <* go to B.

o Therapeutic < go to A

o Undetermined

a ;

Element Recorded Possible Responses
1. INDICATION. Confirm and record the | Day 1 o Cellulitis
type of presumed bacterial or fungal o Intra-abdominal infection
infection that is being treated o Meningitis
o Pneumaonia
o Sepsis
o CAUTI
o CLABSI
o WAP
o Surgical Site Infection
o Other infection
o No evidence of infection
2. SPECIMEN. A specimen has been sent | Day 1 o None
a Before antibiotic
o After antibiotic
@ Mot possible or needed
3. SOURCE. Record how the infection | Day 1 o Hospital
was acquired. o Community
o Unknown
4. STOP. A decision is documented to | Day 7 a Yes
stop or continue therapy o No
o NfA
B. Prophylaxis Bundle Responses
1. An antibiotic was indicated (procedure-specific) o Yes
o No
2. An appropriate agent was used o Yes
o No

3. The timing was appropriate

{antibiotic was | © Yes
administered 0-60 minutes before surgical incision)

4. The antibiotic was discontinued within 24 hours

The Antibiotic Stewardship Care Bundle
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Checklist to Improve Antibiotic Prescribing

The CDC recommends that every hospital implements a stewardship program that
includes seven core elements:

1. Leadership commitment: Dedicate the necessary human, financial and IT
resources.

2. Accountability: Appoint a single leader responsible for program outcomes.
Physicians have proven successful in this role.

3. Drug expertise: Appoint a single pharmacist leader to support improved
prescribing.
4. Act: Take at least one prescribing improvement action, such as requiring

reassessment of prescriptions within 48 hours to check drug choice, dose, and
duration.

5. Track: Monitor prescribing and antibiotic resistance patterns.

6. Report: Regularly report prescribing and resistance information to clinicians.
7. Educate: Offer education about antibiotic resistance and improving prescribi

practices.

It is also critical to work with other healthcare facilities in the area to prevent
infections, transmission, and resistance.



Yeni Antibiotik Gelistirilmesi

Yeni antibiotik gelistirilmesi ile ilgili heyecan verici
calismalar rapor edilmeye devam etmektedir.
Ozellikle bazi 6zel klonlari hedefleyen antimikrobiyal
ajanlarin gelistirilmesi ile ilgili calismalar ilgi
cekmektedir.

“Anti-clone” asilar, “anti-clone” fajlar, sadece direncli
bakterilere etkili olan “reverse antibiotikler”, selektif
dekontaminasyon gelecegin antimikrobiyal calismalari
arasinda yer alacak konular.

Konu ile ilgili daha fazla bilgi sahibi olmak isteyenlere
Fernando Baquero’nun ICAAC 2013 (Denver) Key Note
Lecture’ini 6neririm (www.icaac.org).



http://www.icaac.org

Ancak.........

* Genome projesi sonrasl yapilan calismalar ile ilgili,
daha gidilecek cok uzun bir yol var.

* Son 8 yilda yapilan calismalarin 6zeti;
— 300 hedef gen ayirt edildi,
— 70’i yuksek umut veren adaylar olarak tanimlandi,
— 5ilac adayi saptandi,
— 0 klinik calismalara ulasti!



Antibiotiklerin Gelecegi ve Direnc

Infeksiyon ve direnc gelismesinin ve yayilmasinin dnlenmesi
(infeksiyon onleme uygulamalan),

Halen kullanilan antibiotikleri “akilci” kullanarak, direnc
gelismesini yavaslatma,

Yeni antibiotik gelistirme icin ekonomik ve yasal
yaklasimlarin tekrar gézden gecirilmesi,

“Microbe-attacking” tedavi sistemleri gelistirerek, direnc
gelisme potansiyelinin azaltilmasinin saglanmasi (“immun-
based” tedaviler),

Konakc¢idaki hedeflere yonelik tedavi sistemlerinin
gelistirilmesi, bu sekilde mikrobial seleksiyona engel
olunmasi (PAMP receptor agonists, probiotics, cytokine
agonists veya antagonists).

Spellberg B, JG Bartlett, and DN Gilbert. The Future of Antibiotics and Resistance.
NEJM 2013; 368:299-302



Annals of Internal Medicine

IbEAS AND OPINIONS

Carbapenem-Resistant Enterobacteriaceae: A Call for Cultural Change

Tara N. Palmore, MD, and David K. Henderson, MD

tarting in the summer of 2011, a duster of infections
cused by carbapenem-resistant  Enterobacteriaceae
(CRE} occurred in the National Institutes of Health Clin-
wal Center (NIHCC). Over 15 months, 18 patients ac-
quired a single CRE strain and 7 highly immunummpro-
mu«l pmlenu died of CRE infection. Four p.mmu

reat lates became to all antibiotics. Ag-
gressive Jnd costly impl ion of multple infection
control interventions (Table) (1) ultimately controlled
wssion. Carbap i Enterobacteriaceae in-

fections have become a major threat to health care facilities

throughout the world and can be particularly devastating

for immunosuppressed patients, with mortality rates ex-

ceeding 509 (1). Our experience with this devastating

duster (2) led us not only to reflect on the past bue also to

envision a way forward in managing CRE and other
lead i organt more effectively.

Allhuugh cqmpmrm and environmental surfaces ase
probably important in spreading these organisms, our ex-
perience leads us to believe that the key to controlling the
spread of CRE s meticulous adherence to infection control
protocols, particularly hand hygiene. Observations in the
mid-19th century by Oliver Wendell Holmes and Ignax
Semmelweis about the role of health care personnel in
transmitting infection provide a humbling backdrop to the
current struggles with multidrug-resistant organisms (3, 4).

Although the health care industry has had more than
150 years to assimilate these facts, it has not sufficiently
modified its culture to establish hand hygiene as a fully
consistent patient care behavior (5). Without effective
antimicrobials, we must rely on primary prevention strate-
gies (for example, handwashing) to reduce transmission.

We can no longer accept a permissive culture that
condones shorteuts and does not place the highest pre-
mium on patient safety. We need 2 true cultural revolution
in infection control. The time for this transformation is
ripe, given the current increased focus on patient safety,
evidence-based medicine, and adherence to practice guide-
lines that can provide a platform from which to launch
such a revolution. Its success will depend on several dis-
tinct elements, each of which played a significant role in
our CRE struggles.

been proven to interrupt pathogen transmission. Both
strategies were essential components of our NIHCC inter-
ventions. As our cluster unfolded, we broadened microbial
surveillance from taking cultures only from ICU patients
two induding all hospitalized medical-surgical patients; pa-
tients transferred from other institutions; and, ultimately,
all hospitalized patients. We hired monitors to observe di-
rectly that required precautions were followed 100% of the
time in the care of CRE-colonized patients. On the basis of
our prior experience (6), we concluded that around-
the-clock direct observation was the only way to assure
adherence. Whereas direct observation is costly and labor-
intensive, the margin of error for adherence is infinitesi-
mally small and the cost of nonadherence (patient morbid-
ity and mortality) is unacceprably high.

Second, progress in molecular medicine (specifically,
molecular diagnostics and genomics) may allow us to in-
vestigate problems efficently and with greater scientific
specificity and credibility than before (7). Such techniques
will rapidly broaden the health care epidemiology science
base and also permit hospitals to initiate investigations
while the “trail is still warm." In our custer, we relied
heavily on existing rapid diagnostic methods, such as mass
spectroscopy, and developed innovative ways for rapidly
wdentifying CRE in patient specimens, including newer
technologies for direct identification in submitted speci-
mens. This accelerated the process from days to minutes.
Although some of these technologies are currently experi-

al or prohibitively exp , they will probably be-
come more accessible in the coming months or years.

In our cluster, whole-genome sequencing provided de-
finitive insight into a web of silent transmission that would
have been almost impossible to elucidate by any other tech-
nique. By integrating single-nucleotide variations in pa-
tients’ isolates with data from epidemiologic investigations,
our collaborators created a definitive transmission map
that helped identify where our safety net had failed. This
prompted us to broaden microbial surveillance and redou-
ble efforts to monitor adherence to infection control

precautions.
Third, we need strategies to preserve the existing anti-
mnu’ohnl ar ium. Such st should focus on

First, complete vigilance and scrupulous cons v in
adhering to infection prevention principles is eritical. Tem-
plates for human performance at this level of precision can
be found in other high-reliability organizations (for exam-
ple, air traffic control, computer manufacturing, and the
nuclear power industry). Such discipline must be incorpo-
rated into health care with equal rigor. Examples of this
vigilance include the effective use of targeted microbial sur-
veillance and direct monitoring of each health care provid-
er's adherence to infection control precautions that have

wew areals org
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p 1y institutional antimicrobial stewardship and im-
plementing molecular diagnostic techniques that allow pre-
cise and rapid targeting of therapies for infectious patho-
gens to facilitate prompe modulation of broad-spectrum,
empirical coverage to targeted, narrow-spectrum therapy
(8, 9).

The fourth critical element relates to the development
of new antimicrobials. The number of “new molecular en-
tity” antimicrobials currently available for practice is serik-
ingly small. Novel drugs targeting unique enzymes that

15 April 2014 Ifmn.h of Teccreal Mediciee

Velume 160+ Nursber a|s¢7



Kaltir Degisimi

Infeksiyon koruma dnlemlerinin eksiksiz olarak uygulanmasi
gerekli!

Molekuler tipdaki (molekuller diagnostik testler ve
genomiks) gelismelerin, pratikte yaygin olarak kullanilmasi
gerekiyor.

— Epidemiyolojik veri toplama,

— Erken tani ve sorunun erken saptanma5|.

Kullaniimakta olan antimikrobiyalleri koruyacak stratejilerin
gelistirilmesi gerekiyor.

Yeni antibiotik gelistirme calismalarinda farkli yaklasimlar
gerekli! Direnci yok edici mekanizmalar 6n plana alinmali.

Saglik calisanlarinin ve toplumun, korkutulmadan, sorunun
ciddiyeti ile ilgili bilgilendirilmeleri gerekiyor.

Palmore TN, Henderson DK. Ann Intern Med 2014,;160:567-569



Sonuc

e Gittikce artan direnc¢ sorunu, antibiotik arastirma ve
gelistirmede yasanan kriz, 75 yildir infeksiyon hastaliklarina
olan yaklasimlarin beklenilen sonucudur.

e Eger uzun sureli bir ¢c6ztm araniyor ise, gecici, ginu kurtaran
surec ve politikalarin uygulanmasindan vazgecilmelidir.

e Direng gelismesi, hastalik patogenezi, tani ve 6nleme/koruma
kavramlarinin yeniden gozden gecirilerek, sorunu ¢cozebilecek
alistimamis, denenmemis yaklasimlarin bulunmasi
gerekmektedir.

Spellberg B, JG Bartlett, and DN Gilbert. The Future of Antibiotics and Resistance.
NEJM 2013; 368:299-302






