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Coklu Antibakteriyel direncg

Epidemiyolojik veriler
Tedavi yaklasimlari
Yeni arayislar

Yeni yaklagsimlar..
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sahip iilkelerde sorun.
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poyutlarda degil..

- Guglu saglik poﬁtikalarl
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_ Yeni antibiyotikler V€ g

sistemleri dnemli..
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- Saglik politikalarinin

giiclii belirleyicisi..

- Mortalite, morbidite ve

maliyet artis..

- Su ana kadar uygulanan

politikalar yetersiz..
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Degisken S-KP ESBL-KP CRKP P
(n=85) (n=65) (n=42)

Hastane mortalitesi (%) 20 (24) 25 (39) 29 (69)

Infeksiyonla iliskili 14 (17) 14 (22) 20 (48)
mortalite (%)

Inf.sonrasi hastanede yatis 9 (16) 16 (34) 8 (22)
stires1, median giin (OR)

Total hastanede yatis siiresi, 21 (36) 36 (70) 37 (31)
median giin (OR)

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

Ben-David D. CMI 2011
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Review

Health services in Iraq

Thamer Kadum Al Hilfi, Riyadh Lafta, Gilbert Burnham

After decades of war, sanctions, and occupation, Iraq’s health services are struggling to regain lost momentum. Many
skilled health workers have moved to other countries, and young graduates continue to leave. In spite of much
rebuilding, health infrastructure is not fully restored. National development plans call for a realignment of the health
system with primary health care as the basis. Yet the health-care system continues to be centralised and focused on

hospitals. These development plans also call for the introduction of private health care as a myis
sector, but much needs to be done before policies to support this change are in place. New init

force in the health
s include an active

programme to match access to health services with the location and needs of the populatig

Introduction
In this Review, we aim to prowde an appreg
health status of Iragis, the fun
the rapid changes occurriy
need for improved policie
During the 1970s and
medical education were
region.' The country bol
172 hospitals and 1200 p1
Iraqi medical graduates wo
training and certification in t
the late 1980s until 2004, mo
barred from leaving Iraq.
After Saddam Hussein ca
diverted from the health secto
War killed perhaps half a millio

ger, tunds were
1980—88 [ran-Iraq
fople on both sides,

ors and nurses

Prime Minister
last US forces
k- and political
b to much of

panel® 3“} The accompanying Review by B'lrn Levy 'md
Victor Sidel® includes a further summary of key health
and demographic indicators. The population of Iraq is
estimated to be 32.2 million with annual growth of

Lancet 2013; 381: 939-48
See Editorial page 875
See Comment page 877
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Editorial

Iraq: putting people first

As recently as the 1970s, Iraq enjoyed a strong health-
care system and universal access to health care for its
citizens—written into the country’s constitution and the
envy of many countries worldwide. Fast forward to today.
Irag, having suffered three shattering conflicts in the past
35 years—the war with Iran, the 1991 Gulf War, and the
2003 US-led military invasion—is awounded nation.

Yet in the north of the country—previously the target
of Saddam Hussein’s genocide against the Kurdish
population—today is better than yesterday. Many of the
region’s people and their skills have been repatriated, with
a reinvestment in infrastructure and strong commercial
leadership helping the region to grow and flourish, a
tantalising glimpse of what the rest of Iraq could achieve.

This themed issue of The Lancet aims to crystallise
Irag's current health situation, to dlarify its most pressing
health problems, and to offer a prognosis for the future
health of the country. A comprehensive review of the
current health situation is provided by Thamer Al Hilfi

and associated sanitation problems, means that com-
municable diseases (eg, tuberculosis, schistosomiasis,
and measles) can prevail. Cholera outbreaks have recently
been reported. Most experts believe (iR newest threat
to Irag’s future health is a burgeoning emic of non-
communicable diseases. A non-exists \ic health
system Sipc by A00 o

Irak halki yavas

yavas yaralarini
sariyor. Bakalim derin

health (
but ove
similar

hospital in Basra stands halt bulilt.

Meanwhile, Iraq is slowly overh
system away from centralised hospitJfsed care to a
network of primary health facilities, jjfned to regional
centres. However, an explosion in Iraq's birth rate,
and too few health workers in Iraq's health system,

See Comment page 879

See Special Report page 891
See Perspectives page 897

See Review pages 939 and 949
See Viewpoint page 959




Obama Signs Health Care Overhaul Bill, With a Flourish

By SHERYL GAY STOLBERG and ROBERT PEAR MARCH 23, 2010

« Aym
donemlerde
ABD’de
Ulusal
Saglik
Reformu
adimlari

I

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
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Carbapenem Days of Therapy (000s)

Karbapenem Kullanimi Giderek Artiyor
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Gram Negatif Bakterilerde Direng
Tanimi

oklu Diren _
¢ ¢ Panresistant

(Multidrug Resistant)

= 3 Sinif Antibiyotik Direnci « Tum standart antibiyotiklere

direng

Kinolonlar
Sefalosporinler
Karbapenemler

« Kolistin harig..

Paterson DI, Clin Infect Dis, 2006



ORIGINAL ARTICLE BACTERIOLOGY

Multidrug-resistant, rxtensively drug-resistant and pandrug-resistant

Tum AB gruplarina
Karsi direng..

nens, Gre:
Micrabialogy, Farolinska Uni| ity Hospital, Stock:S
Department of Pathology and' Loboro'sgime

Bir ya da iki AB grubu
Disinda tumune direng

Volime 18, Issue 3, March 2012, Pages 268-281

Abstract




SUPPLEMENT ARTICLE

Appraising Contemporary Strategies to Combat
Multidrug Resistant Gram-Negative Bacterial
Infections—Proceedings and Data From the
Gram-Negative Resistance Summit

Marin H. Kollef,' Yoav Golan,2 Scott T. Micek,? Andrew F. Shorr,** and Marcos |. Restrepo®’

"Washington University School of Medicine, St Louis, Missouri; ?Tufts University School of Medicine, Boston, Massachusetts; 3Barnes-Jewish Hospital,
St Louis, Missouri; “Georgetown University, Washington, D.C.; *Pulmonary and Critical Care Medicine, Washington Hospital Center, Washington, D.C.;
SUniversity of Texas Health Science Center, “Department of Medicine, Division of Pulmonary and Critical Care Medicine, Audie L. Murphy Veterans
Hospital, San Antonio, Texas

The emerging problem of antibiotic resistance, especially among Gram-negative bacteria (GNB), has become
a serious threat to global public health. Very few new antibacterial classes with activity against antibiotic-
resistant GNB have been brought to market. Renewed and growing attention to the development of novel
compounds targeting antibiotic-resistant GNB, as well as a better understanding of strategies aimed at preventing
the spread of resistant bacterial strains and preserving the efficacy of existing antibiotic agents, has occurred.
The Gram-Negative Resistance Summit convened national opinion leaders for the purpose of analyzing current
literature, epidemiologic trends, clinical trial data, therapeutic options, and treatment guidelines related to
the management of antibiotic-resistant GNB infections. After an in-depth analysis, the Summit investigators




« Karbapenem ya da diger antibiyotiklerden olusan
tedavi Ilk secenek olarak tercih
edilmelidir (Author: Y. G.)

« Gram negatif aktiviteli antibiyotiklerin
Iyl degerlendirilmesi, diren¢ sorununun
ustesinden gelmek igin yeterlidir. (Author: S. T. M.)

« Antibiyotiklere
GNB’lerde direng¢ gelisim sorununu azaltan onemli
bir stratejidir (Author: A. F. S.)

« MDR GNB'lli hastalarin ve
yontemleri MDR yayilimini onleyici demetler arasinda
yer alir (Author: M.1.R)




Inadequate Antimicrobial Treatment of
Infections

A Risk Factor for Hospital Mortality Among
Critically lll Patients

Marin H. Kollef, MD, FCCP; Glenda S :
Victoria |. Fraser, MD

Study objective: To va

infections (both co:i. auni

“aip between)' adequate . timicrobial treatment of
I nosycomi-* “otiop, ane “hospital mortality for

Design: Prospective cohoi%

Setting: Barnes-Jewish Huspi i
Patients: Two thousand consecutive patients
Interventions: Prospective patient surveillan
Measurements and results: One hundred sixi
antimicrobial treatment of their infections.

jents  :ceived inadequate
the /55 patients assessed
BOW The oc arence of inadequate
antimicrobial treatment of infection was most confon amoY¥ patients with nosocomial infec-
tions, which developed after treatment of a community-acquired infection (45.2%), followed by
patients with nosocomial infections alone (34.3%) and patients with community-acquired infec-
{ ) (1 < 0 001) Myltinle logichn pogroscion ang ie poing only the pobodt o
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Ficurg 2. Hospital mortality and infection related mortality rates
for infected patients from all causes (n = 653) receiving either
initially inadequate or adequate antimicrobial treatment.




Table 7—Independent Risk Factors for Hospital
Mortality*

Risk Factor AOR* 95% CI p Value

Inud&:quute antimicrobial therapy  4.26 "1*- "1*5—.-3 44 ﬁ@‘ﬂ%m
Acquired organ system 3.25 c: 0.001
derangements (one-organ

Increments,
Use of vasopressors ((\Qé Eﬂl . LBl-266 < 0.00]
& (N 1.44-2.27 0,009
P\Lpgg_ O\ 105 1.04-1.07 < 0.00]

Undr::rl'l;l ng Irmhgn a1 ‘éda\]

APACHE 11 s [
]“U.Em%%w

Iu\c(réﬁﬁ‘g age (l-yr increments) 1.02 1.01-1.03 < 0.001]
Surgical patient 0.40 0.33-0.49 < 0.00]
[ntercept 0.0013 0.0008-0.0021

*Includes logistic regression model, where hus]_::iml mortality is the
dependent outcome variable and the study population was the entire
patient cohort (n = 2,000},

tAOR = adjusted odds ratio.
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500 mg 3x1 (3 h)

1000 mg 3x1 (30
dak)

Ciddi
Enf.

500 mg 3x1 (3h)

500 mg 4x1 (30
dak)

1000 mg 3x1 (30
dak)
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0.5 h Infusion
1.0 h Infusion
2.0 h Infusion

* 3.0 h Infusion

0.5 h Infusion
1.0 h Infusion
2.0 h Infusion
* 3.0 h Infusion

—®— 0.5 h Infusion
= & = 1.0h Infusion
— B — 2,0 h Infusion
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Patel SJ. et al. AJIC, 2014



Resolution of Infectious Parameters after
Antimicrobial Therapy in Patients with
Ventilator-associated Pneumonia

PAUL J. W. DENNESEN, ANDRE ). A. M. van der VEN, ALPHONS G. H. KESSELS, GRAHAM RAMSAY,
and MARC |. M. BONTEN

Departments of Medical Microbiology, Medical Technology Assessment and Surgery, University Hospital Maastnc |r:ht, The Metherlands;
and Department of Internal Medicine, Division of Infectious Diseases and AIDS, University Haospital Utrec#\% EthErJands

Although recommended durations of antimicrobial therapy for though the sensitiss Tl ﬁ ml'::lty 15 love and
ventilator-associated pneumonia (VAP) range from 7 to 21 d, these q sarily. The enormous
are not based on prospective studies and little is known about the ge o To 8 reat for selection and nduc-
resolution of symptoms after start of antiblotics. Resolution of these i . m ‘N

symptoms was investigated in 27 patients. VAP was diagnusad o m
ewed

exposes patients to adverse effects.
biotic use may have several beneficial as-
n antibiotic use may be achieved by preventing
ment of infections, optimizing the accuracy of diag-

clinical, radiographic, and microbiological criteria, includi
titative cultures of bronchoalveolar lavage. All pat £

counts, Pag,/Fig, ratios, and semiquaptitgtiv Attle is known about the optimal duration of antibiotic ther-
cheal aspirates were recorded fl;r_'r

Resolution was defined as thE t thm Sl apy for VAP, According to guidelines from the American Tho-
filled the following de i' er’ature kocytes = racic Society, VAP due to Haemaophilus influenzae and methi-

appropriate antibiotic therapy. Highest tem@ G uc}fteq X Srocedures (7). or reducing the length of treatment.
s of ’ : g
I
ra

10 % 10%/L P ?_'5 kPa _.| of bacterial cillin-sensitive _'J'I.szh_}rfrJf:ﬂccu.v aurens should be l:ru:-ltr:u_‘i for 7 to
growth of et]r.'rl uf Endntran:hnal aspi- 10 r_1 whereas episodes caused by Pseudomonas aeruginosa and
rate. VAP was cahised h.'ll" a Erracnae (n = 14), P. aerugi- Acinetobacter spp. should be treated for at least 14 to 21 d (8).
nosa (n = 7), §. aur Q . iffluenzae (n = 3), and 5. pneu- However, these recommendations are not based on the n:s-n.lllL-;
monige (n g and 5. pneumoniae were eradicated of prospective studies. Furthermore, there 15 sparse information
from traché [r’at&s whereas Enterobacteriaceae, 5. aureus, about resolution of infectious parameters associated with VAP
and P. aerughGsa persisted, despite in vitro susceptibility to antibi- after institution of appropriate antimicrobial therapy.
otics administered. Significant improvements were observed for Garrard and A’Court described a gradual normalization of
all clinical parameters, most apparently w]th]n the ﬂrst 6 d after a combination of clinical, microbiological, and radiographic
start of antibiotics. Newl . parameters after the institution of antibiotic therapy (9). And
Montravers and coworkers demonstrated, with a second bron-
of therapy. Six patients developed a recurrent episode of VAP choscopy 3 d after institution of antimicrobial therapy, that
i I i appropriate therapy resulis in a rapid bacteriological clear-

Mﬁp occur within the first 6 d of therapy, endotracheal coloniza- ance of the distal airways. However, the effects on clinical pa-
tion with Gram-neqgative bacteria persists despite susceptibility to . R . T .

rameters were less evident (10). The aims of the present study

thera and acquired colonization wsually occurs in the secon . . . : : ;
—:ﬁ&— were to describe the chmical and microbnological response to
week of therapy and frEH uentl: Erecedes a recurrent episode. . . . . . .

appropriate antimicrobial therapy in patients with VAP.




GNB’lerde Diren¢ Gelisimini Onlemek
Icin Tedavi Suresi Ne Olmalidir?




Resolution of Infectious Parameters after
Antimicrobial Therapy in Patients with
Ventilator-associated Pneumonia
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and MARC ). M. BONTEN

Departments of Medical Microbiology, Medical Technology Assessment and Surgery, University Hospital Maastricht, Maastricht, The Netherlands;
and Department of Internal Medicine, Division of Infectious Diseases and AIDS, University Hospital Utrecht, Utrecht, The Netherlands
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Figure 2. (A) Number of patients with initially isolated microorganisms from endotracheal aspirates collected in time after initiation of antibiotic
treatment. (B) Number of patients with newly isolated microorganisms from endotracheal aspirates in time after initiation of antibiotic treatment.




Short-course Empiric Antibiotic Therapy for Patients
with Pulmonary Infiltratesin the Intensive Care Unit
A Proposed Solution for Indiscriminate Antibiotic Prescription

NINA SINGH, PAUL ROGERS, CHARLES W. ATWOOD, MARILYN M. WAGENER, and VICTOR L. YU

Veterans Affairs Medical Center and Universty of Rttsburgh, Pittsourgh, Penngylvania

Inappropriate antibiotic use for pulmonary infiltrates is common in , G ibig ibed iggthe ICU; 63% of the
the intensive care unit (ICU). We sought to devise an approach ~wmaatibi - ; : nically suspected and
that would minimize unnecessary antibiojic use, recognizing that a ¥ (3). Other studies have
gold standard for the diagnosis of nosogiial pneumoma doesnot : vatients with pul-

the fact tha pata ‘ : an reliably distin-
guish pne M infiltrates do
_ . not exist. pcedures have numerous
it the dls:renun and serious limitations and have not'et with total acceptance
_ waluation at 3 d: (7). Sampling techniques and threshold for positivity remain un-
emamed <6 at3d. Antibi-  standardized. Routine performance of such invasive tests is nei-

otics were continued beyond 3 d in W% (38 of 42) of the patients  ther feasible nor cost-effective. o S
in the standard astherapy compared With 28% (11 of 39) in the ex- A major factor contributing to the “spiraling empiricism” in




Short-course Empiric Antibiotic Therapy for Patients
with Pulmonary Infiltrates in the Intensive Care Unit

A Proposed Solution for Indiscriminate Antibiotic Prescription e

NINA SINGH, PAUL ROGERS, CHARLES W. ATWOOD, MARILYN M. WAGENER, and “1‘6. YU
.
Veterans Affairs Medical Center and University of Fittsburgh, Fttsburgh, Pennsylvania _ '3

TABLE 4

L ) 2\ %
Doreodby
OUTCOME ENDPOINTS |g\iﬂ% )Y GROUPS

Variable @\\ﬁx X@@’L}I‘h erapy p Value

Length of ICU stay, d ae “\e
MEﬂnImedlalx‘a“ \Qﬁ aé[& 14.7/9 0.04
F‘-‘angea \L‘\] b“ —47 1-91
MDﬂallt'_n..r \\“ ‘\\
A'4 A 0% (0/39) 7% (3/42) NS
14 8% (3/39) 21% (9/42) NS
30 13% (5/39) 319% (13/42) NS (0.06)
Resolution of pulmonary infiltrate NS
Complete resolution 41% (16/39) 21% (9/42)
Partial resolution 18% (7/39) 14% (6/42)
Unchanged 18% (7/39) 36% (15/42)
Worsening 0/39 10% (4/42)
Mo follow-up films 23% (9/39) 19% (8/42)

* NS = not significant, p > 0.05.
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Abstract

Background: The increasing problem of infections due to multidrug-resistant Gram-negative
bacteria has led to re-use of polymyxins in several countries. However, there are already clinical



PDR GNB Infeksiyonlari

Yazar ve Yil Olgu Tedavi Rejimi Klinik Sonug
Say|S|

Beno et al Detay belirtiimemis 4 ex
Falagas et al 7 Col + MEM + RIF/DOX 2 ex

Falagas et al 28 3 olgu (Col + TIG + RIF) 12 ex
6 lolgu Col + TIG
19 olgu (Col +MEM/DOX/RIF/CIP)

Tsioitis et al. 9 olgu Monoterapi 5 ex

12 olgu (Col +MEM/DOX/RIF/CIP)

Ghafur et al 1 olgu Col
1 olgu Col + MEM
1 olgu Col + MEM + TIG + RIF+
TEIC)
1 olgu Col + MEM + TEIC
1 olgu Col + TEIC + SEFEP
1 olgu CRO
1 olgu Col + TIG
2 olgu Col + TIG + RIF + DOX
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Emergence of pan-resistance in KPC-2 carbapenemase-producing
Klebsiella pneumoniae in Crete, Greece: a close call
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Methods: We tested the antibi
2013 -14. Whaole-genome sequenices
mutations.

Results: All EFC-KF isolotes belog

lates were non-susceptible tg nkbiotics, co
assaciated with mutations inmgrE, which was p

miber 2015
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tigecycline often remain

isclote. From 2014, 26% of iso
mi 2010. Colistin resistonce was
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Therapeutic strategy for pandrug-resistant Klebsiella pneumoniae CrossMark
severe infections: short-course treatment with colistin increases
the in vivo and in vitro activity of double carbapenem regimen
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Vincenzo Vullo*

* Mpartimento di Sanitd Pubblica e Malattie Infettive, Sapienza Universitd, Mazzale Aldo Moro, 00185 Rome, [taly

b UoC Malattie Infettive, Fondazione Eleonora Lorillard Spencer Cenci, Sapienza Universitd, Lating, {taly

ARTICLE INFO SUMMARY

Article history: Infections due to carbapenemase-producing Klebsiella pneumoniae represent an emerging threat due to
Receved 16 November 2014 ) the high mortality rate and lack of valid antimicrobial combinations, especially when the strain is
Received in revised form _"'r-“'“”’“-"" 2015 colistin-resistant. We report a case of bloodstream infection due to pandrug-resistant K. pneumoniae
Aocepted "I-Ianuml—y 2015 _ treated successfully with an innovative regimen comprising a combination of colistin plus double
Corresponding Editor: Eskild Petersen, carbapenem, along with an in vitro analysis showing the synergistic and bactericidal effect.

Aarhus, Denmark @ 2015 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.

This is an open access article under the CC BY-NC-MD license (http://creativecommons.org/licenses/by-

Keywords: nc-nd/4.0/).




* Not olarak, ERT + MEM + COL
kombinasyonu igin;
— ERT + MEM + COL (0.5 x MIK) ve
— ERT + MEM + COL (1 x MIK)

* konsantrasyonlarinin her ikisinde de 8.

saatten sonra da sinerjistik ve bakterisidal
aktivite (24 saate kadar)
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* Ertapenem (karbapenemaz
turt hidrolitik enzimlere
baglanir (Suisid Inhibitor Etki)
diger karbapenemin
bakterisidal aktivitesine izin
verir..

« Bu kombinasyonun sinerjistik [
etkisi, yuksek karbapenem
direncinde bile gozlenmis
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Synergistic activity and

effectiveness of a double-carbapenem
regimen in pandrug-resistant
Klebsiella pneumoniae bloodstream
infections
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nosocomial infections

Sir,

Infections due to carbapenemase-producing Klebsiella pneumo-
niae (CP-Kp) are associated with a high mortality rate.™*
Therapeutic options are limited, especially when associated with
colistin resistance.” In this setting, a double-carbapenem regimen
has been shown to be effective and safe.**

Herein, we evaluated through antibiotic kill studies the in vitro
synergistic activity of meropenem plus ertapenem against
pandrug-resistant CP-Kp isolated from three patients with bacter-
aemia who were successfully treated with double-carbapenem
therapy.
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time (h)

Figure 1. Time-kill studies for ertapenem, meropenem, colistin, ertapenem plus meropenem, and ertapenem plus meropenem plus colistin against pandrug-resistant

Klebsiella pneumoniae isolated from a patient with a bloodstream infection. The horizontal line represents a reduction of 3 log,, CFU/ml compared with the initial bacterial
count. GC, growth control; MEM, meropenem; ETP, ertapenem; COL: colistin.

Kolistin + Meropenem + Ertapenem 0.5 ve 1 mcg/ml MIK diizeyinde
etkili

Diger monotepapi ve ikili tedaviler ilk sekiz saat etkili, daha sonra etkisiz
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Transposons and integrons in colistin-resistant
clones of Klebsiella pneumoniae and Acinetobacter
baumannii with epidemic or sporadic behaviour
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| as a genomic resistance island of the AbaR type in Acinetobacter
ates from different hospitals from Buenos Aires City. PFGE

was tound. Resistance determinar ts 2sss2iatea vith horizomal gene transfer are contributing to
the evolution to pandrug resistance in both epiuemic and sporadic clones.




CHALLENGING CLINICAL CASE IN ANTIMICROBIAL RESISTANCE

Successtul Treatment of Carbapenemase-Producing Pandrug-Resistant
Klebsiella pneumoniae Bacteremia

Jose F. Camargo,® Jacques 5Si .2 Thiago Beduschi,” Akin Tekin,? Laura Aragon,® Armando Pérez-Cardona, Clara E. Prado,®

Michele I. Morris,® Lilian M. A

Rafael Canton (Commentator)

-

ses, Lniversity af Miami Miller School of Medicine, Mizmi, Florida, U

COL + IMP ¢ Miarni, Florida, USAY; Departrment of Pharmacy, lackson Memg

|5A7 Department of Microbiology, University of Miarmi, Miarmi
COL + MEM + TIG \westigacian Sanitaria (IRYCIS), Madrid, Spain’; Red Espanolz
COL + IMP + ERT

New antibiotic options are u eeded for the treatment of carbapenem-resistant Ente

64-year-old female with prol hospitalization following an intestinal transplant who

to a serine carbapenemase-py  Aicing pandrug-resistant isolate of Klebsiella pneumoniae.

regimens, the patient was sudessfully treated. FIG 1 Ceftazidime-avibactam (CAZ-AVI) and carbapenem disc diffusion

susceptibility testing of the pandrug-resistant isolate of CRKP in a Mueller-
Hinton agar. On the left side of the plate are the discs of ertapenem, mero-
penem, and imipenem (top to bottom) with no zones of inhibition. On the
right side of the plate is the CAZ-AVI disc alone with a zone of 26 mm. In the
zenter are three sets of discs of ertapenem, meropenem, and imipenem (top to

— al . 7 e yo0ttom) alongside CAZ-AVI. Note that there is an enhancement in the zone of
CASE PRESENT&TION ase [-'\4-]'3:[."{1 1] dl“"‘ 1"" E']'(]mhxlun(min each set urlidlscsrcumparud to that of CAZ-AVI alone, indicating
A 64-year-old female with a history of diabetes mellitus developed ~ mase [VIM]) and class Drechemssincaieatiiasdugomnimnas
Clostridium difficile colitis with toxic megacolon requiring total =~ ¢mase genes were nol detected. The isolate was resistant to
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Short communication

In vitro activity of avibactam (NXL104) in combination with B-lactams against
Gram-negative bacteria, including OXA-48 B-lactamase-producing Klebsiella
pneumoniae™

Z. Aktas®*, C. Kayacan?, 0. Oncul®

4 Departrrent of Clinical Microbiology, r;mr:t-uf@ufm-:u]:y. Istanbul University, 34300 lstanbul, Turkey

b Department of Infectious Miseases and Clinical Nicrobislogy, Gathane Mifirary Medical Academy, Haydarpaga Training Hospital, [sranbul, Turkey

ARTICLE INFO BESTRACT

et bjective of this study was to investigate the in vitro antibactenal activity of avibactam (for-
- XL104) in combination with imipenem, cefepime or ceftazidime against Gram-negative bacteria.
AVI baCtam (NXL-1 04) isolates included: Pseudomonas aeruginosa harbouring PER-1 B-lactamase (n=14); Acinetobac-
Fosfomisin ii harbouring PER-1, .D:':..l"ll.—sl. .a.n.d OXA-58 (n=20); carbapenem-non-susceptible Kl’szrie!!u
n=25] and Escherichio coli (n=1) harbouring OXA-48; carbapenem-non-susceptible

ARCS-1 21 arbouring both IMP-1 metallo-B-lactamase and extended-spectrum  B-lactamase
nem-non-susceptible Serratia marcescens (n=1); and carbapenem-susceptible E. coli

{. pneumoniae 1solates [n=12) with CT¥-M-15 ESBL Mimimum imhibitory concentra-

) of imipenem, cefepime and ceftazidime were determined in combination with 4 mg/L

by the Chinical and Laboratory Standards Institute [CLS1) method on Mueller—Hinton agar.
rmjavibactam and ceftazidime)avibactam displayed limited potency against A. banmannii isolates,

ras cefepime/avibactam and ceftazidimefavibactam were active against P. geruginoso. Kiebsiello
umonioe isolates with OXA-48 B-lactamase were resistant to imipenem [MIC for 90% of the organisms
ICeg) =4 mg/L]. MICag values for the combination of avibactam 4 mg/L with imipenem, cefepime and
ceftazidime were in the susceptible range for all strains [MICag = 0.5 mg[L). All E. coli and K. preumoniog
isolates with CTX-M-15 B-lactamase were inhibited at =1 mg/L for combinations with avibactam and
100% were susceptible by CLSI breakpoint criteria to imipenem, cefepime and ceftazidime. In conclusion,
combinations of imipenem, cefepime and ceftazidime with avibactam may present a promising thera-
peutic strategy to treat infections due to K. pneumonioe with OXA-48 enzyme as well as K. preumonioe
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Stepwise evolution of pandrug-
resistance in Klebsiella pneumoniae

Hosam M. Zowawi'*34", Brian M. Forde*5", Mubarak Alfaresi®, Abdulgadir Alzarouni’,
| . Yasser Farahat’, Teik-Min Chong®, Wai-Fong Yin®, Kok-Gan Chan®, Jian Li¢,
Received: o7 April 2015 Mark A. Schembri®s, Sco ” Beatson®5 & David L. Paterson*
Accepted: o1 September 2015 =

Published: 19 October 2015 ark eriaceae (CRE) pose an urgent risk to global human health. CRE
mercially available antibiotics threaten to return us to the pre-
le Real Time (SMRT) sequencing we determined the complete
bsiella pneumoniae isolate, representing the first complete
to all commercially available antibiotics. The precise location

ents, including mobile elements carrying genes for the OXA-

-blagy, .5, mobile element, one of which has disrupted the mgrB regulatory gene, accounting
for resistance to colistin. Our findings provide the first description of pandrug-resistant CRE at
the genomic level, and reveal the critical role of mobile resistance elements in accelerating the

emergence of resistance to other last resort antibiotics.
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Expansion and Evolution of a Virulent, Extensively Drug-Resistant
(Polymyxin B-Resistant), QnrS1-, CTX-M-2-, and KPC-2-Producing
Klebsiella pneumoniae ST11 International High-Risk Clone

Leonardo Neves Andrade,? Lucia Vitali,” Gilberto Gambero Gaspar,” Fernando Bellissimo-Rodrigues,” Roberto Martinez,”

beirao Preto, Ribe! reto, Sao P

nd char;

—~ 32, 32 -t
These bacteria also harbored ureA, fir..1, uge, wabG,a  arkD, 1 code for v. ulence factors associated with binding, bio-
film formation, and the ability to colonize and escape { om phago sis. Our study describes the association of important core-
sistance and virulence factors in the K. pneumoniae ST11 internatic il high-risk clone, which makes this pathogen successful at
infections and points to the quick expansion and evolution of this m. ltiresistant and virulent clone, leading to a pandrug-resis-
tant phenotype and persistent bacteria in a Brazilian hospital.
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Hot Topic

Emergence of colistin-resistant bacteria in humans without colistin () coms
usage: a new worry and cause for vigilance

ARTICLE INFO ABSTRACT

Keywords: Colistin is currently regarded as one of the ‘last-resort’ antibiotics used for the treatment of critical
Enterobacteriaceae infections caused by multidrug-resistant Gram-negative pathogens. There have been numerous reports of
Cationic antimicrobial peptides the emergence of colistin resistance in patients, most of whom had previously received colistin therapy or
Veternary with acquisition via nosocomial transmission. However, there are also ample reports of colistin resistance
in humans who have not received the drug previously or without nosocomial transmission. We have also
observed a similar occurrence in our study involving colistin resistance from several countries along with
a similar phenomenon being reported by researchers. The observation of colistin resistance in humans
without prior colistin exposure is of particularly great clinical importance and concern because of the
current importance of colistin in clinical medicine. Colistin use and colistin-resistant bacteria in animals
have been recently reported, suggesting that animals could also be a source of transmission of colistin-
resistant bacteria to humans, This is a real worry and calls for clinicians to be aware and vigilant of this

phenomenon and of the possibility of independent resistance to colistin in some patients.
© 2015 Elsevier B.V. and the International Society of Chemotherapy. All rights reserved.
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Estimated minimum number of illnesses and
deaths caused by antibiotic resistance*:

At least * 2’049’442 illnesses,
£ 23,000

*bacteria and fungus included in this report

\

Estimated minimum number of illnesses and
death due to Clostridium difficile (C. difficile),

a unique bacterial infection that, although

not significantly resistant to the drugs used to
treat it, is directly related to antibiotic use and

resistance:
At least *250' nnn illnesses,
£14,000

Antibiotic-resistant infections can happen anywhere. Data show that
most happen in the general community; however, most deaths related
to antibiotic resistance happen in healthcare settings, such as hospitals
and nursing homes.

| U.S.Departmentof

'l | Health and Human Services
: Centers for Disease

— | Control and Prevention




Antibiyotik Direncinin Onlenmesinde
CDC’nin Dort Temel Yaklasimi




» Infeksiyon kaynag1 ve olasi bulas yolunu belirle ()

« Temas zincirini belirle ve izle ()

— Hastanede 2-3 giinliik bir gecikme, bulasin en az 8-10
olguya oldugunu diistindiirmelidir.

— KIT, YBU gibi kritik yerlerde ayn1 anda yiiksek bulas
riski
— Temas 1zlemi siipheli olgu nereye yatarsa yatsin

yapilmali, ya da hastanin tekrar hastaneye kabul edilisi ile
baslatilmalidir.

* Temas s0z konusu 1se genis ¢apli 1zlem olustur ve
negatif olgular1 da tekrar incele (inkiibasyon

periyodu) ()



«gure * Occurrence of carbapenemase-producing Enferobacteriaceae in 38 European countries
based on self-assessment by the national experts, March 2013
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In some countries, the epidemiological stage might not represent the exact extent of the spread of CPE as it is a subjective
Judgment by national experts. Results presented here reflect the uncertainty at the time of the survey.

Glasner, Eurosurveillance 2013



Journal of Hospital Infection 91 (2015) 338—345

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

Awvailable online at www.sciencedirect.com

Journal of Hospital Infection

Organization of infection control in European
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SUMMARY

Keywords:

Europe

Healthcare-associated infection
prevention

Hospital

-

Background: The Prevention of Hospital Infections by Intervention and Training (PRO-
HIBIT) survey was initiated to investigate the status of healthcare-associated infection
(HCAIl) 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. Almost all
hospitals (96%) had defined IC objectives, which mainly addressed hand hygiene (87%),
healthcare-associated infection reduction (84%), and antibiotic stewardship (66%). Senior




z 5) 338-345
ital Infection 91 (2015)
Journal of Hospita
S. Hansen et al. /
342
204
o o
g
F L Q o =
5 :
s 104 <]
g
5+ 2
g 0
04
0 - :
Al Eastern Northery Southery Wester Low High
o Furope Europs Eurgpe Eurgpe HCE HCE
Avru p a ? d a d a. 5] Figure 2, Propartions of haspitals employing ng Sanctions in case gf Tepeated violatipn of infection prevention ang control practices
L4 9 Stratified by L ited Nations {UN) regions and healthcara Expenditure JHCE) - The Preventipn of Hospital Infection by Intervention and
- = O n Traim'ng {PROHIBIT) SUrvey, Sanctions Were defined a5 (i) review of healthcare worker (HCW) by slpervisor; (ii} relocation of HCW: or fiti}
| n fe kS I y dismissal of HCw by employer, Geagraphic regions accord ing to UN grouping; Eastery Europe (v - 88), Northern Europe (v = 73 ) Southern
.o Europe (v = 83), Western Europe (v ~ 65)." Lowe/high Hce defined as the share of the gross domestjc Product less or equal to, or greater
k ntro lu Ve than, the European mean in 2010 (%); low HCE N =135, high HCE (v - 174). Differences between yy regions, P - 0,001 {chi-square
0 . test), Differences between lowﬁhfgh HCE, p - 0.286 {chisquare test),
- o | 1
ant|b|y0t|k - High
2 =1 LDW
ion HCE
nda = westerh - Hce
kullanimi southem. X n
All Morthern Europe 64 69
dl haspitals Eastern Europe 72 50
Sorun vardl.. Europe 70 ¥ 72
5 f 61
igure 1. | shed (%) 45
?hg _stablished (: 61
(n v
Mol

jef exec
7 - | - + CEQ, chigf

ire t access to microbi S
Direc ces:

data®” (%)

u ficer CN ectio |Dl rse, ¥
l Co t urse ICD
C ] ¥
ve O

88
i - |OR,
ture; u
et Cxpc;n?] ited Nations {UN) group
' or.

‘;(;cction control doc 4 to Un

i jons acc 5
a Geographic regl iy

e (N
ing; Eastern Europ
or greate
= oduct less of equal to,
0
pr

g t]c

Low “ |l( E denne ross dD 5

] i d a{s thes areo the g ne: ].
{ l’lr ‘ 1 ]‘ . D 05 {C i'SquarE‘ tC‘St
{ L]

tween UN regions: P <

. { u
lUNf‘l 'lg llCE l!“’ 005 =59 are tEEt

¢ pifferences be ween
d pifferences be

em Europe
Eurape (N 73), Souther
thern EuUr
y, Nor

,UE‘EUle‘Cal nea 20 D{;m ,lU'l‘“'lICE
rtha\"\




New Horizons for Pediatric ®«
Antibiotic Stewardship

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

KEYWORDS

* Pediatrics * Antimicrobial stewardship * Antimicrobial resistance

KEY POINTS

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

Many targets for pediatric ASP interventions differ compared with targets for adulis 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.

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




WHO/INRUD medicines use indicators
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Average number of medicines per pat s prescribed by generic name

% medicines from Esse ith an antibiotic prescribed

% patients treated accor with an injection prescribed

FIGURE 2. World Healt ion (WHO) report on medicines use in pri-
mary care in developing avid transitional countries over time, as reported in the
World Medicines Situation 2011 48|. INRUD, International Network for the
Rational Use of Drugs.




Coklu Antibiyotik Direncine sahip gram negatif
Karbapeneme direncli Enterik bakteriler

Karbapeneme direncli Pseuodomonaslar

Karbapeneme direngli Acinetobacter suslari
Panrezistan gram negatifler..



Antibiotic Use and Emerging Resistance
How Can Resource-Limited Countries Turn the Tide?

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

September 2014: 347-358
Boston, MA, USA

Number of requested bacterial/antibacterial drug resistance combinations for which data was obtained:

- =5 (n=89)
B -5 (=22
] 1 (n=3)

I:l National data not available (n=15)

No information obtained for this report,
some centres participate in some ANSORP projects (n=2)

Mo information obtained for this report,
some centres participate in some RusNet projects (n=3)

Mo information obtained for this report (n=60)

Not applicable

ey

o 875 1,750 3,500 Kilometers
N T

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
Metwork for Surveillance of Resistant Pathogens.




Tomorrow’s Antibiotics: The Drug Pipeline

-

The number of new
antibiotics developed
and approved has
steadily decreased in
the past three decades,
leaving fewer options to
treat resistant bacteria.

Number of Antibacterial New Drug Application (NDA)
Approvals vs. Year Intervals*

*Intervals from 1980-2009 are 5-year intervals; 20102012 is a 3-year interval. Drugs are limited to systemic agents.
Data courtesy of FDA' s Center for Drug Evaluation and Research (COER).




S2CINBC HOMEUS. v NEWS MARKETS INVESTING TECH €

Mark Koba | @MarkKobaCNBC
Tuesday, 23 Apr 2013 | 7:33 AMET

Y2 CcNnBC

Olena Timashova | E+ | Getty Images

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







THREAT LEVEL These bacteria are immediate public
health threats that require urgent and
“ﬂﬁﬂ" aggressive action.
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ENTEROBAGTERIAGEAE

» Her yil yaklasik 140.000
SHIE Enterobacteriaceae
Infeksiyonu

« Bunlarin 9300/yil CRE
iInfeksiyonu

« CRE kaynakli Kan Dolagim
Sistemi infeksiyonlarinda
%50 mortalite

« Olgularin %18’i uzun surel
bakim merkezlerinde kalanlar

Percentage of Enterobacteriaceae  Estimated
healthcare-associated infections  number of
resistant to carbapenems infections

(arbapenem-Resistant
Klebsiella spp.

11% 7,900

(arbapenem-resistant

. { {”IZI 14 ]
£ cof 2 1,400

U.S. Department of

Health and Human Services
Centers for Disease

Control and Prevention

Estimated
number of deaths
attributed

520

90




AB Direnci nedeniyle ..
20 milyar USD direkt
35 milyar USD dolayli..

GlaxoSmithKline,
Pfizer, Astra Zenaca,







T N

W gy |




The Pres
S

Co-Chairs

lohn P. Holdren

Assistant to the President fe
science and Technology
Director, Office of Science
Policy

Vice Chairs

William Press

Rayrmer Professor in Comp
integrative Biology
University of Texas at Aust

Members

Rosina Bierbaum

Dean, School of Natural R
ronment _
University of Michigan

Christine Cassel
president and CEO
National Quality Forum

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

Princeton University

Table of Contents

Executive Summary

................................................................................................................ 1
LT Lo 8
|. Federal Investment and Leadership: Making Antibiotic Resistance a National Priority ...... 14

1.1 Federal Investments ................ SRS .

1.2 Federal coordination and leadership ... 15

II. Monitoring Antibiotic Resistance: Systematic Surveillance and Response Capacity .......... 18
2.1 strengthen State and local public health infrastructure for surveillance

T I T LT PP 19
2.2 Establish a national capability for pathogen surveillance based
ON BEMOME BMAIYSIS 1. oeeniet ittt en e et et 20
l1l. New Antibiotics: Fundamental Research ... s s s e s s s s ssssssas 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. . e s s s s ssssesse s ssassssssssans 31
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 .. s s ssase s sssss sonss s ssssssas 34
5.1 Economics of antibiotic development ...
5.2 ‘Push’ mechanisms: Direct Federal partnership in antibiotic development..............37
5.3 'Pull’ mechanisms: Economic rewards for drug developers ..o 38
V. Stewardship of Current Antibiotics: Human Health Care
6.1 Advancing antibiotic stewardship ...
6.2 Rapid point-of-care diagnostics. ... BT

VII. Stewardship of Current Antibiotics: Animal AZFICUIURE .. e cssasssse s e rs s e 50
7.1 Links between antibiotic resistance in animals and humans ... 50
7.2 Recent FDA actions................

7.3 Assessing the impact of the FDA framework ... 54
VIIL International Cooperation . s s s sssses s sasssssssssssensessassssns 56
Appendix A: EXPerts CONSUITEO. ..o mss e e r s sr s st s s s 58
Appendix B: AcknowledEMENTS (..ot et e et e et 60
Appendix C: Current antibiotic-resistant threats in the United States ... 63

14)

Ed Penhget
D;rector, Alta Partners
Professor g, merit
Health

us, Biochemistry and Public
University of California, Berkeley

Barbarg Schaal
Mary-Dell chijg,

n Distingyi
Biology Distinguished Professqy of

Washington Universin«f, St. Louis

Eric Schmigt
Executive Chairman
Google, Inc.

Daniel Schrag
Sturgis Hog,
Professor,
Neering
Director, Harvard
ronment
Harvarg Universits,r

Eper Professgr of Geologv
nvironments| Science ang Engi-

Niversity Center for Envi-




Table of Contents

Executive Summary . .

Introduction . .

Goals

Tables

Slow the Emergence of Resistant Bacteria and Prevent the Spread of Resistant
Infections

Strengthen National One-Health Surveillance Efforts to Combat Resistance

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

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

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

National Targets for Combating Antibiotic-Resistant Bacteria
Goals and Objectives .

Antibiotic-Resistant Threats in the United States

Appendix . . .




NATIONAL ACTION PLAN FOR COMBEBATING 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% carbapenem-resistant Enterobacteriaceae infections acquired during hospitalization compared to estimates.

Maintain the prevalence of ceftriaxone-resistant Neisseria ganunhcreae below 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 20711.*

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 (HAl): Road Map to Eimination, which calls for a 75% dedine in MRSA B5I from the
2007-2008 baseline by 2020. Additional information is available at http/fewwhealth.gov/haifprevent_hal.aspihai_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 (httpy/www.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

2.1 Create a regional 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 Expand 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 2oonotic and animal pathogens.

24 Enhance monitoring of antibiotic-resistance patterns, 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 antibiotic-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

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

4.2 Imcrease 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 vaccines, first-in-dass drugs, and new combination
therapies for treatment of bacterial infections.

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

Expand ongoing efforts to provide key data and materials to support the development of promising antibacterial
drug candidates.
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An inititive of the ABIM Foundat and Patients Should Question

Antibigtics are often started when a patient iz possibly infected. After three days, laboratory and radiclogy information is available and antibiotics
should either be deescalated to a narow-spectrum antibiotic based on culture results or discontinued if evidence of infection is no longer present.

Leszening antibiotic use decreases rizk of infections with Clestrdium difficile (C. difficils) or antibiotic-resiztant bacteria.

Invmsive devices are often necessary for patient support; however, they are a major rick for healthcare-associated infections (HAk). We are learning they
can often be avoided and, if wzed, 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.

Although important for disgnesing dizeaze when used in patients with appropriate signz or symptoms, these tests often are pesitive when an infection
i= not present For example, in the absence of signs er symptoms, a positive bleod culture may represent contamination, & positive urine culture could
represent 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 to ricks of antibiotics without benefits 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.

il can be a life threatening illness and iz generally caused by antibiotics killing normal bacteria in the intestine. Patients recovering from
ile are three times as likely to heve & recurrence if they receive an antibiotic in the following month. However, unneceszary antibiotics are
often uzed in thiz population — primarily for mizdisgnesed 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 immediately
arocund the time of surgery. When antibiotics are uzed for longer than necessary, they increaze the rick of infection with antibietic-resiztant bacteria
and C. difficile.
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An initiative of the ABIM Foundation and Patients Should Question

Hastalarin yatisindan 72 saat sonra halen
infeksiyon kanitlar1 yetersizse antibiyotikler: kes

Hastalarin 11k yatisinda ¢ogu merkezlerde antibiyotikler
infeksiyon stiphesiyle 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.



c h 0 os I “g ﬁ The Society for Healthcare
|

Epidemiology of America

- WISB|Y Fivé‘Things Providers

An imtiative of the ABIM Foundation a nd Patients ShOU Id QueStion

» Invazif girisimler hastalarin tedavi destegini saglayan énemli
unsurlardir. Gereksiz uygulamalar infeksiyon riskini
artirmaktadir. Tedavi siiresince hastalara dnlem amaciyla
invazif girisimler uygulanmamali, gereksiz yere tutulmamalidir.
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An imtiative of the ABIM Foundation a nd Patients ShOU Id QueStion

e Tam testler1 semptom ve bulgulari olan hastalarda onemli 1slev
gormekle birlikte, bazen normal hastalarda da yalanci pozitif
sonuclar verebilir. Kan kiiltlirii kontaminasyon nedeniyle, idrar
kiiltiirii asemptomatik bakteriiiri nedeniyle, C.difficile toksin
tasiyicilik nedeniyle pozitiif sonuglanabilir. Bunlarin dikkate
alinmasi 1le hatali tan1 ve tedavi yapilacagindan
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An mmtiative of the ABIM Foundation and Patients ShOUId QueStion

o C.difficile i¢in klinik bulgular ve semptomlar olmadan
elde edilen laboratuar sonu¢larini siipheyle karsila.
Dogrulugundan stiphe duydugun olgulara antibiyotik
kullanma. Gereksiz antibiyotik kullanim1 C.difficile
kontrolii yerine artisina neden olabilir.
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- WISB|Y Fivé Things Providers

An imtiative of the ABIM Foundation and Patients ShOUId QueStion

 Cerrahi proflaksi uygun zamanda ve uygun dozda
yapildiginda infeksiyon kontrolii a¢isindan yararh bir
uygulamadir. Ancak uzamis cerrahi proflaksi antibiyotik
diren¢ gelisimine ve C.difficile infeksiyonlarina neden
olmaktadir.
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= Optimizing antimicrobial therapy minimizes antimicrobial resistance and
adverse drug reactions.

=» I one large cohort stiidy of hospitalized patients. antimicrobials were the
second most commaon cause of adverse events.

=% In another study, antimicrobials were the class most frequently associated with
prescribing errors.

=» Many antimicrobials have been associated with superinfection due to
Clostridium difficile, causing morbidity ranging from diarrhea to life
threatening eolitis.

= A properly framed discussion regarding implementation of a program must
present ussge snd resistance data specific to the hospital, unit, and patient
population in addition to the general issues of antimicrobizl resistance.

=% The main responsibility for an antimicrebial stewardship program rests an
physicians and pharmacists.

= Antimicrebial stewardship must operate 24/7 1o be effective.

<» Educational activities are integral to suceessful antimicrobial stewardship —
both its clinical and administrative aspects.
¥ A public-access web sate is an excellent way to accomplish chis.

=» Active auditing of prescribing practices is escential for determining the
needs and targets of intervention.

= It is highly unlikely that any antimicrobial stewardship effort could be
effective in the absence of information technology support.

= An adeguate, institution-appropriaste budget including persennel
compensation is necessary for a successful program.

= Recent payment rules from the Centers for Medicare and Medi<aid Services
specify that hospitals will no longer be reimbursed for certain nosocomial
infections that are perceived to be avoidable. Other third-party payers are
likely to follow suit.

=% Restriction of selected agents is often difficult to implement:
3 encircly unavailable { formslary-based restiicoon)
3 11'z1|11_';|-|' {ur o III. certam |r|c|b.'-4hun\'. f\-nh'n.:-!\.n;-i resfn d:lun‘-
3 u\'uilu.]":lla: ‘:Il"ll'.l.' lr-ttl 1}1l5.| lV'..Il hn\. SO Auﬂubli[:\: l,‘;:!lcl'_llj!.‘lli:_.l.[l]ll-hj.ﬂ:n] Pl lulhﬁl'nl:

< Strategy

General Management and Implementation Issues

Auditing and feedback

= Real-time auditing helps optimize therapy on an individual-patient basis.

& Constructive and patient-specific feedback from experts in antimicrobial
therapy is essential.

= The optimal methed of communicating the recommendation te the
provider—that is. feedback—must be defined.

= Match the mode of communication to the level of acuity and complexity.

Prescriber education

2 Passive education about appropriate antimicrobial use can include grand
rounds, newsletiers, and writien guidelines.

= Pazsive educstion should be dictinguished from active education that
occurs in the context of auditing and feedback or preauthorization for
specific patients.

= Education about the program itself should not be overlooked.

2 A public, up-to-date Web site is an excellent way to inform providers about
their institutional antimicrobial stewardship program and offers easy access
to information about current strategies:

Informational Websites

sl raskanrecle m/agp

[ _-c-_-.:-J{uj_-p.mr_::.rdu 'Ipi-,t.l'.ma(_} AMT, L-d'.j.-_'ru&.fuma'

el edn idmp

Guideline implementation

2 Guidelines must be regularly re-evaluated and, if necessary, revised to
reflect recent developments reported in the scientific literature.

Application of information technology

2 Applications on the Web or on personal digital assistants can greatly
facilitate rapid updating and dissemination of information compared with
paper-based sources.



= Computerized physician order entry further expande the potential for
imtervening at the time of preseribing.

v Exansples of tocls are siop-order reminders aad/or flags, order sets sontaising proplrylases o r
anad breatmeend recamsmeed abions, fostance with riwmg m_j’;wmfanﬂ -l-&md'_ﬁnm nin_:r -u-:-I::Tm

availability, and approvel criteria for vestricted antibiotics.
= Many commereizlly avzilable clinieal deeision support systems integrate
electronic medical records and can facilitate both back-end and front-end

approaches to providing real-time, patient-specific recommendations,
although they cannot replace clinical judgment.

Specifie Antimierobial Issues

Restriction and/or preauthorization
= Formulary based restriction: Agents that are entirely unavailable

Peidbor—a i oocbene 'r:'wlnins
puticrits who are receivi L]

mbopamal therapy

e e . | Commpuatcr systems th st carrmline
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Rlesrieew microbsdologie dar 1o ldenaify rergered
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Perocived challenge

Have an approved policy by she medical exccuive
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Intravenous-to-oral switch P
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