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Plan

> Hastane infeksiyonlari
> Direncli bakteriler

> Cogul direncli m.o. infeksiyonlarinda ek
maliyet (MRSA, VRE, Direncli gram
negatif basiller, Acinetobacter turleri,
P.aeruginosa)

» Antibiyotik maliyeti
> Ek mortalite



Hastane Infeksiyonlarinin Sikhg

+

m Almanya — 525.000-800.000 olgu
~ 20.000- 40.000 olum
m ingiltere — 500.000-1.000.000 olgu
~ 5.000 olum
m ABD —  2.220.000 olgu (722 000-2011)
~100.000 olum
m Av. Birligi » 4.500.000 olgu
~111.000 olum



Hastane Infeksiyonlarinin

Norvec
Iskogya
Ingiltere
Fransa
ABD

Avrupa B.

Cin

Maliyetl

132 Milyon Dolar
168 Milyon Sterlin
1.7 Milyar Dolar
3-5 Milyar Frank
96-147 Milyar Dolar (toplam)
7 Milyar Avro (direkt)
12 Milyar Dolar (direkt)

A A
iDL

Andersen BM, et al. ICHE 1998; 19 (10) : 805-7
Astagneau P, et al. J Hosp Infect 1999; 42 (3) : 303-12
Plowman R, et al. J Hosp Infect 2001;47(3) : 198-207

Graves N. Emerg Infect Dis 2004;10 (4): 561-6

ECDC Annual Report 2008: 16-38
Dickema DJ, et al. JAMA 2008;299 (10):1190-2
Zimlichman E, et al. JAMA Intern Med 2013
Marchetti A. et al. J Med Economics 2013:1-6
Li H, et al. APJPH 2017;29 (5):440-50



Costs of the five most common hospital-acquired infections (HAIs) in the US

Percentage share of total annual costs

$0.03 billion

Catheter-associated
urinary tract infections

$1.51 billion

Clostridium difficile

$3.3 billion

Sur i e infections. - Surgical site
infections ) $1.85 billion e
Central line-assodated
bloodstream infections

el Henders n Franz, Pater Song, C D D E P i
_ _ e
. +analt . . Economics

ts and Financial Impact on




Hastane Inf.: Avrupa Birligi
(2011'2) (DALYS-disabiIity adjusted life years)

HA pneumonia

HA primary bloodstream infection

Surgical site infection
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HA urinary tract infection

HA Clostridium difficile infection

HA neonatal sepsis

200,000 400,000 600,000 800,000
Number of cases per year

Cassini A, et al. PloS Medicine 2016; 18 (10).
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Hastane Inf.: Avrupa Birligi (2011-2)

(DA L YS) (YLD:Years lived with disability, YLL:Years of life lost with pre-mature mortality)

DALYs per 100,000 general population

HA pneumonia HA primary bloodstream HA urinary tract infection Surgical site infection HA Clostridium difficile HA neonatal sepsis
infection infection

W YLL per 100,000 mYLD per 100,000

Cassini A, et al. PloS Medicine 2016; 18 (10).



First reported cases of bacterial resistance against key antibiotics

[Staphylococcus]  [Shigella] — [Streptocaccus] [Enterococcus [Enterobacteriacece] Pneumococcus] [First organism reported to be resistant]

Bars represent the amount of time
taken for bacteria to develop resistance
after market introduction

Red year = First resistance case
reported

1962
” - 1996 2001 20N
i Levofloxacin _

1050 1953 1060 1067 1085 1085 1096 2000 2010

Tetracycline
Erythromycin

Green year = Market introduction

1040* Penicillin was in use prior to its market introduction in 1943.

s THECENTERFOR
: CDD E P Disease Dynamics,
Data source: Antibiotic Resistance Threats in the United States, 2013. Economics & Policy

US Centers for Disease Control and Prevention (CDC).
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Insan viicudu...Hiicre sayisi

V = 1000 - 10,000 pm?
J

m=x~10"12-10"1kg

Sender R, et al. PloS Biol 2016; 14 (8):e1002533



Insan viicudu hiicreleri (3x10:3)
Bakteriler (3.8x1013)

Berythrocytes Clothers M bacteria
Dadipocytes W muscle cells

Sender R, et al. PloS Biol 2016; 14 (8):e1002533



Antibiyotik direnci yayilim

e Cephalosporin-resistant N gonorrhoea

Carbapenemase-producing Gram-negative organisms

® New Delhi metallo-B-lactamase

Holmes AH, et al. Lancet 2016; 387:176-87



Bugun:
Direncli mikroorganizma
+ infeksiyonlari

m Dunyada yilda 700 000 hasta kaybediliyor.

m Avrupa Birligi'nde her yil direncli m.o.
infeksiyonlari (s:400 000) nedeniyle 25
000 hasta kaybedilmektedir. Maliyeti 1.5
Milyar Avrodur.

m Yaklasik 2.5 milyon gun ek yatisa neden
olmaktadir.

ECDC, EMEA report 2009
Laxminarayan R, et al. Lancet 2016;388:218-20



Bugun:
Direncli mikroorganizma
+ infeksiyonlari

m ABD’de her yil direncli mikroorganizma infeksiyonlar
nedeniyle 23 000 hasta kaybedilmektedir ve maliyet
sirasiyla (direkt-indirekt) 21-34 Milyar Dolardir
(Toplam:55).

m Yaklasik 8 milyon gun ek yatisa neden olmaktadir.

m New York'ta yilda yaklasik 3 000 dolayinda MRSA
infeksiyonu gelismekte ve 7-10 Milyon Dolar maliyet
getirmektedir.

Laxminarayan M. Lancet Infect Dis 2014; 13 : 1057-98



Direncli m.o. infeksiyonlari yogunluk

Key:
Eurasia —
High -

[ |
=
Latin America— [
MENA - 1
Sub-Saharan- []

Taylor J, et al

. http://www.rand.org/ giris tarihi: 23.Kasim.2017
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Yarin;:
Direncli mikroorganizma
+ infeksiyonlari

m 2020 yilinda 2.5 milyon, 2030 yilinda 5.9
milyon, 2050 yilinda 15 milyon kisinin
kaybedilebilecegi tahmin edilmektedir.

m Antibiyotik direnci % 100 oranina ulasirsa
2020 yilinda 92.3 milyon, 2030 yilinda 200
milyon ve 2050 yilinda 444.1 milyon Kisinin
kaybedilebileceqi bildiriimektedir.

Taylor J, et al. http://www.rand.org/ girig tarihi: 23.Kasim.2017
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Antibiyotiklere direnc

1980 1985

AMR estimated
to kill more than
700,000

people globally
oar today

1990 1995 2000 2005

If AMR is not addressed
10 million people are
expected to die annually

MPANIES
RESEARCHING
ANTIBIOTICS

2010

INDIA HAS AN ANTIBIOTICS PROBLEM

O India is the largest
consumer of antibiotics
in the world, though
developed countries

have a higher per
capita consumption

© Between 2005 and

20089, consumption
the country shot up
by 40 per cent

© 56,524 ney

resistant to first-line

antibiotics

ast 25
years virtually
no new
antibiotics ha

horns
in India die each year

spectrum penicillins and
fluoroquinolones
accounted for more than
half of that increase, with
consumption rising 55 per
cent from 2000 to 2010
© 40 per cent of poultry
in samples tested for six
antibiotics by the Centre
for Science and
Environment, a Delhi-based
advocacy, tested positive
tic residue;
229 per cent of the
samples contained residues
of one antibiotic and 17 per
cent had residues of more
than one

from bacteria that are

The world can expect to lose
about 100 trillion USD
worth of economic output by
2050 if antimicr

resistance is not tacklec
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Antibiyotik direnci-...2050

Superbugs “bigger risk than cancer”

An extra 10 million people could die every year by 2050 unless sweeping
global changes are agreed to tackle increasing resistance to antibiotics

Deaths per year attributable to Antimicrobial Resistance (AMR) by 2050

North
America - .
317,000 " Oceania
22,000

Financial cost to ' ~.; ¥ South

economies of drug W America
resistance will add SIS 392,000
up to $100 trillion | 4,150,000
by 2050 -
4
Mortality per 10,000 population
L TE—
7 8 9 10 >
Deaths per year attributable
to AMR compared to other
% major causes of deaths

Diabetes

Diarrhoea 1-5m
Road 1.4m

accidents
Tetanus Cholera Measles 1.2m l
60,000 120,000 130,000 ‘

Source: Review on Antimicrobial Resistance Picture: Associated Press
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Antibiyotik direnci-olumler...2050

The impact of antimicrobial resistance in 2050

Death attributable to antimicrobial resistance every year by 2050 in different
countries [ 1]

DEATHS PER AMNUM FOR ANTIMICROBIAL RESISTAMT INFECTIONS
\ND OTHER CAUSES BY 2050 1» [1] AND HTTR:{ AME-
REVIEW.ORG/
Asia:
4,730,000

Morth America: Europe:

317,000 3%0,000

bdeasles

Africa:
4,150,000

Road accidents

iarrhea ¥ South America:
382,000

Diabetes 3 Oeeania:
22 000

Cancer

Antimicroblal resistant infections

Bassetti M, et al. Intensive Care Med 2017; 43 (10):1464-75



Yil 2050;
Direncli mikroorganizma
| infeksiyonlari

m Dunyada 2050 yilinda yaklasik 11 ile 444
milyon kisinin direncli m.o. infeksiyonlari
nedeniyle kaybedilebileceqi
hesaplanmaktadir.

m Maliyeti 124 trilyon Dolari bulabilecektir.

m Global ekonomide % 0.1-3.1 azalma
gozlenecektir.

Fitchett JP, et al. Lancet Infect Dis 2016; 16 : 388-9
Bassetti M, et al. Intensive Care Med 2017; 43 (10):1464-75

Simpkin VL, et al. J Antibiotics 2017;1 Nov. 2017
Taylor J, et al. http://www.rand.org/ girig tarihi: 23.Kasim.2017
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Enterobacteriaceae KDI

1 (INCREMENT calismasi)-1

> 2004-2013 yillari

> 12 ulke , 37 hastane, toplam 1482 hasta
> Retrospektif kohort calisma

> Cok degiskenli lojistik regresyon analizi
> GSBL ureten Enterobacteriaceae,

karbapenemaz ureten Enterobacteriaceae
suslari

Harris PNA, et al. IJAA 2017; 50 (10):664-72



ESBL- Enterobacteriaceae ,
KR- Enterobacteriaceae sikligi-2
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Harris PNA, et al. IJAA 2017; 50 (10):664-72



A: Empirical use of BLBLI
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B: Empirical use of carbapenem
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Harris PNA, et al. IJAA 2017; 50 (10):664-72




Direncli Mikroorganizma

infeksiyonu sikligi (ABD)

Olgu Direncli | Oliim
Olgu

ESBL (+) 140 000 26 000 1700
Enterobacteri.
MRSA 80 000 - 11 280
Enterococcus 66 000 20 000 1300
INf.
C.difficile inf. 250 000 - 14 000

Antibiotic Resistance threats. CDC. 2013




Direncli Mikroorganizma
infeksiyonu sikligi (ABD)

Karbapeneme-direncli
Enterobacteriaceae

Cok ilaca direncli
Acinetobacter turleri

Cok ilaca direncili
Pseudomonas
aeruginosa

Antibiotic Resistance threats. CDC. 2013
Mehrad B, et al. Chest 2015;147 (5):1413-21



Antibiyotik direncli bakteriler
(Yunanistan)

‘Mikroorganizma

Yillik olgu sayisi

CR- P.aeruginosa 3600-5400
CR- Enterobacteriaceae |6000-9600
CR- A.baumannii 6900-13300
MRSA, VRE 900-1500

Kritsotakis El, et al. Infect Drug Res 2017;10:317-28




Colistin direncli Acinetobacter
+ (Akdeniz Univ. Tip Fak. YBU)
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Sutun2
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Direncli mikroorganizma
infeksiyonlari

Costs incured by patients with resistant Costs incurred by control subjects
infections

Larson E. Med Care 2010:48:767-75



Coklu Direncli m.o. Hastane
Infeksiyonlarinin Ekonomik yiikii

Extra length of hospital stay per infection (days)
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Number of infections due to multidrug-resistant bacteria

ECDC , EMEA raporu 2009.






MRSA

+

Direnc mekanizmalari:

m MecA geni tarafindan kodlanan PBP2a direng
geninin sentezi

— Heterojen direng
— Homojen direng

s Kromozomal direng (PBP’lerin beta-laktam
antibiyotiklere affinitelerinin azalmast)

m Plazmid direnci (stafilokokal beta-laktamazlar)



[ <1%
4 ' o~ 1
[] 1%to<5% ¢ : . B <

[ ] s%to<10% ¢ & - s YEE [] 1%to<s%
' : 4 [ s%to<10%

[T 10%to<25%
B 25%t0<s0% SN . [ 10% to <25%
B >0 Py A BT g B 25% to <s0%
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EARS-Net, ECDC raporu. Kasim 2017




MRSA - MSSA infeksiyonlan

+- _Cenevre Tip Fak. Hastanesi, Cenevre,
Isvicre, 2009

MRSA MSSA 0
(s: 115) | (s: 25766)

Yatis stresi | 37.3 gun 8.8 gun < 0.001

Maliyet 100 177 69 311 <0.01
|.Frangi |.Frang

Macedo-Vinas M, et al. J Hosp Infect 2013; 84: 132-7




Stafilokoksik pnomonilerde
Maliyet

— Hannover, Almanya, 2005-7

MRSA \VISISYAN P
(s:41) (s:41)
Yatis suresi |32 gun 28 gun 0.02

Maliyet 60684 € |38731€ |0.01
Finansal 11704 € [2662€ 0.002
kayip

Mortalite % 32 % 12 0.001

Ott E, et al. J Hosp Infect 2010;76:300-3



Stafilokoksik kan-dolasimi
infeksiyonlari

+- Rhode Island, ABD, 2002-3, R.kohort
calisma

MSSA MRSA P
(s: 91) (s: 91)

Yatis suresi | 10.5 gun 20.5 gun < 0.001

Maliyet 17.603 $ 51.492 $ < 0.001

Ben-David D, et al. ICHE 2009:30:453-60




MRSA-MSSA

+

m Meta-analiz (109 arastirma)

m MRSA lle infekte olanlar MSSA ile infekte
olanlara gore 2-10 gun daha fazla
hastanede yatiyor.

m Direkt maliyet ortalama 1.5-3 kat daha fazla
(1200-50000 Ingiliz Sterlini)

Antonanzas F, et al. Pharmacoecenomics 2015:33:285-325



A

MRSA-MSSA

Nelson RE, et al. Med Care 2015



MRSA: Ek maliyet analizl
jL

m Retrospektif calisma

m Japonya, 2014-5, 1133 (1584 toplam) hastane,
m Toplam 93 838 hasta, 2 181 827 kontrol

m Ek maliyet (toplam): 1 999 213 536 $

m Ek yatis suresi: 4 344 906 gun

m 14 342 hasta kaybedilmis.

Uematsu H, et al. PLoS One 2017;12 (6):e0179767



MRSA pnomonisi
Maliyet analizi @)

m Ekonomik model sistemi, 2012, ABD
m Linezolid-Vankomisin

s Maliyet (toplam):

— Linezolid...46 168 $

— Vankomisin...46 992 $

m Toplam maliyetlerin yaklasik % 80’ini YBU ve
hastanede yatis olusturmaktaydi.

m Linezolid maliyet-etkin.

Patel DA, et al. Crit Care 2014;18:R157



MRSA pnomonisi
Maliyet analizi

Incremental Cost Effec ) Ratio
-300,000 -200,000 -100,000 0 100,000 200,000

No. of days in Hospital ICU_VAN

Clinical efficacy VAN

vs In Hospital ICU_LIN

Clinical efficacy LIN

No. of days on MV_VAN

No. of days in Hospital Total VAN

No. of days on MV_LIN
No. of days of reatment

v Hospital Total_LIN
Additional days In hospital due to 1x fallure
Days after which switch made 1o 2nd line due 1o fallure/SAE
Inpatient cost per day (general ward)

Cost of Linezolid IV

Inpatient cost per day (ICU)

Additional days in hospital due to SAE

Cost of Vancomyein IV, 1gm
SAE leading to discontinuation _VAN
Coslt for mechanical ventilation

SAE leading to discontinuation_LIN

Patel DA, et al. Crit Care 2014;18:R157



Enterokoklar

Diren¢c mekanizmalari:
m Yapisal direng
m Kazanilmis direng

— Aminoglikozidlere direng

— Beta-laktam antibiyotiklere direng
— Glikopeptidlere diren¢c (Van A, B, C, D, E, G, L, M, N...)

m PBP’lerin beta-laktam antibiyotiklere
affinitelerinin azalmasi

m Dis membran permeabilitesinde azalma
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VRE Infeksiyonlar

m St.Paul’s Hastanesi,VVancouver, Kanada,
2008-9,

m VRE infeksiyonlari
m 217 VRE hasta, 1075 kontrol

m Ek maliyet:17 949 Kanada Dolari (13
949-21 464 Kanada Dolari )

m Ek yatis:13.8 gun (10.0-16.9 gun)

Lloyd - Smith P, et al. J Hosp Infect 2013; 85: 54-9






Ambler siniflamasi
(Beta-laktamazlar)

Penisilinazlar TEM, SHV, KPC, E.col,
CTX-M, PER, Klebsiella turleri,
VEB, GES, SME Enterobakter turleri

Metallo-13- IMP, VIM, NDM  E.cofj,
laktamazlar K.pneumoniae,
Enterobakter turleri

Sefalosporinazlar Amp C, CMY, Enterobakter turleri
DHA, MOX, FOX Raeruginosa,
Serratia turleri,
Providencia tlrleri

Oksasilinazlar E.coli,
K.pneumoniae,
A.baumannii

Ambler RP. Philos Trans R Soc Lond B Biol Sci 1980:;289:321-31




Enterobacteriaceae

I Direnc mekanizmalari:

m Penisilinazlar (TEM-3, TEM-52, SHV-5,12,
KPC-2, 3, 4, CTX-M-1,15)

m Metallo-beta laktamazlar (IMP, VIM, NDM)
m Oksasilinazlar (OXA-48)

m Sefalosporinazlar (Amp C)

m Dis membran porin degisiklikleri

m Aminoglikozidleri modifiye edici enzimler
m DNA giraz ve topoizomeraz mutasyonlari




Gram negatif bakter!
infeksiyonlari-direng

PeerVoice

Temporal Patterns of Multidrug Resistance to Selected Gram-Negative
Bacterial Infections

E coli K pneumoniae

0 o
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 ~&— Cefazolin Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
60 66 104 165 198 236 234 252 235 233 % Isolates,n 14 19 32 45 59 71 65 55 70 60
—— Ceftriaxone
—&— Ciprofloxacin
K oxytoca il P aeruginosa
Pip-tazo
—@— Tic-clav
—— Ceftazidime

—§— Imipenem

—“N AN N®

0 ]
Year 2002-2006 2007-2011

Year 2002-é006 2007-2011
Isolates, n 33 94 Isolates, n 44 7

Study design: A 10-year retrospective study from 2002-2011 of bloodstream infections with GNB (total of 3,280 unique isolates) analysed from
three hospitals in Greater Vancouver, British Columbia, Canada. Descriptive statistics were calculated for antimicrobial resistance and coresistance.

www.peervoice.com/ZNA910 Copyright © 2010-2017, PeerVoice

Andrew Dodgson’in izniyle-2017



Enterobacteriaceae
(NHSN-2009-10)

4.E.co|i

m Sefalosporinlere direng — % 12.3-19.0
m Karbapenemlere direng — % 1.0-3.5
m MDR — % 1.6-3.7

K.pneumoniae, K.oxytoca
m Sefalosporinlere direnc — % 23.8-28.8

m Karbapenemlere direng — % 7.9-12.8
m MDR — % 6.8-16.8

Enterobacter turleri
m Sefalosporinlere direng — % 30.1-38.5

m Karbapenemlere direng — % 2.4-4.6
m MDR — % 1.4-4.8

MacVane SH. JICM 2017; 32: 25-37



E.coli : ESBL oranlari ¢ow

Rates of ESBL producers
among E. coli clinical isolates
B 5%
25-50%
10-25%
<10%

Created with magchart.aet ©

http://www.who.int/drugresistance/documents/surveillancereport/en/
Doi Y, et al. J Travel Med 2017;24 (suppl 1);S44-S51



http://www.who.int/drugresistance/documents/surveillancereport/en/

E.coli :
3.K. Sefalosporinlere, kinolonlara ve

aminoglikozidlere direng

<1% § ] / d |—, silx
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| 10%to <25% 4 £ ~ % § . [ 10% to <25%
B 5% to <so% ] ' 74 \ b O B 25%to <s0%
S 2 b ot o ‘ G B >s0%

B >s0%

uxembourg

EARS-Net, ECDC raporu. Kasim 2017




K.pneumoniae

+

Direnc mekanizmalari:
m Penisilinazlar (KPC)
m Metallo-beta laktamazlar (IMP, VIM)
m Oksasilinazlar (OXA-48)
m Dis membran permeabilitesinde azalma




K.pneumoniae : 3.Kusak
Sefalosporinlere, kinolonl
aminoglikozidlere direng
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EARS-Net, ECDC raporu. Kasim 2017




KPC (+) K.pneumoniae

Bl Endemic spread of KPC producers
== Sporadic spread of KPC producers
[ ] KPC recorded

(] Not recorded

| S—

Lee CR, et al. Frontiers Microbiol 2016, June 13:7:895
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endemicity * endemicity * endemicity *

Girmania C, et al. Med J Hematol Infect Dis 2016 doi: 10.4084/MJHID.032.




K.pneumoniae:
Karbapenemlere direng

EARS-Net, ECDC raporu. Kasim 2017



K.pneumoniae:
arbapenemlere ve kolistine direng

D <1%

[T 1%to <5%
5% to <10%

[ 10%to <25%

B 25%to<s0%

B zs0%
Less than 10 isolates
reported

| No data

EARS-Net, ECDC raporu. Kasim 2017



Direncli Gram negatif basil
infeksiyonlari
:'Virginia Univ. Cerrahi-YBU, ABD, 1996-2000

Direncli- Duyarli- P
GNB GNB
(s: 137) (s: 467)
Yatis suresi 29 gun 13 gun ¢ 0.0001

Maliyet 80500% | 29604 $ | <0.0001
(37 682- | (10 5809-
163 160) | 68 664)

Evans HL, et al. Crit Care Med 2007: 35: 89-95




Gram negatif basil

kan-dolasimi infeksiyonlari
‘ii Duke Univ., Durham, ABD, 2009-15

Direncli- Duyarli- P
GNB GNB
(s: 292) (s: 599)
Yatis suresi 10 gun 8 gun 0.0005

Maliyet 59 266 $ 36452 $ 0.003

Thaden TT, et al. AAC 2017; 61: 1709-16




ESBL (+) E.coli ve K. pneumoniae

infeksiyonlari

-=-Sunnybrook Health Sciences Center,Toronto,
Kanada, 2010-2013

ESBL (+) ESBL (-) P
(s: 75) (s: 75)
Hastane 10507 KD | 7882 KD 0.04
Maliyet
Mortalite % 17 % 5 0.04
Uygun tedavi % 48 % 96 <0.01

Maslikowska JA, et al. J Hosp Infect 2016:; 92: 33-41




Non-fermentatifler
(NHSN-2009-10)

+

A.baumannii

m Karbapenemlere (imipenem, meropenem) diren¢ — % 37.3-74.2
m MDR — % 43.9-77.6

P.aeruginosa

Kinolonlara (siprofloksasin, levofloksasin) diren¢ — % 30.5-33.5
Sefalosporinlere (seftazidim, sefepim) direng — % 25.2-28.4
Karbapenemlere direng — % 11.0-30.2

MDR — % 5.3-17.7

MacVane SH. JICM 2017; 32: 25-37



A.baumannii

‘|* Direnc mekanizmalari:
s Amp-C beta-laktamazlar,
s TEM, SHV, CTX-M, IMP,VIM, KPC
m OXA- 23, 24, 25, 26, 27, 40, 51, 58,
m PBP’lerde degisme
m Dis membran permeabilitesinde azalma
m Aktif pompa sistemleri (MEXAB-OprM)
s Aminoglikozidleri modifiye edici enzimler
m DNA giraz ve topoizomeraz mutasyonlari




Acinetobacter turleri:
Florokinolonlara, aminoglikozidlere
ve karbapenemlere direnc

[] s%to<10%
[ 10% to <25%
B 253%to <s0%

B x50%
|

Less than 10 isolates
or no data

D <1%

1% to <5%
[] s%to<10%
I 10%to<25%
B 25%to <s0%

B >50%

.L s than 10 isolates

. ’

EARS-Net, ECDC raporu. Kasim 2017



A.baumannii kan dolasimi
infeksiyonlari

+

m Tayvan, Nisan 1996- Agustos 2001

Coklu Dir- Duyarli o
A.baumannii | A.baumannii
(s: 46) (s: 46)
Yatis suresi 54.2 gun 34.1 gun 0.006
Ek maliyet 0349 % 4865 $ 0.001

Lee NY, et al. ICHE 2007:28:713-9




Acinetobacter baumannii
infeksiyonlar

m Bogota, Kolombiya, 2006-10, YBU, 165 hasta

Karbapenem | Karbapenem D
duyarli Ab. direncli Ab.
Yatis suresi | 10.5 gun 13.1 gln 0.14
Maliyet 7049 $ 11.359 $ <0.001

Lamos EV, et al. Clin Microbiol Infect 2014; 20:174-80




P.aeruginosa

I Direnc mekanizmalari:

s Beta laktamazlar (OXA-11, 14, 15,16, IMP-1,
VIM-5, PER-1, AmpC, KPC)

m Aktif pompa sistemleri (MexAB-OprM, MexCD-
Oprd, MexEF-OprN, MexXY-OprM)

m Dis membran permeabilitesinde azalma

m Hedef bolge degisimleri

m Porin modifikasyonlari

m Aminoglikozidleri modifiye edici enzimler
m DNA giraz ve topoizomeraz mutasyonlari




Maliyet: P.aeruginosa

Calisma Yil Sayi Direncli | Duyarh ($) P
Direncli/ (%)

+ Duyarl
Gasink 2006 320/527 62 325 48 733 0.008
(Kinolon)
Evans 2007 47173 99 672 69 502 0.015
(Imipenem)
Eagye 2009 58/115 100 700 32 594 « 0.001
(Meropenem
Lautenbach | 2010 | 2289/253 286 417 189 274 < 0.001
(Imipenem)
Morales 2012 134/149 15 265 4 933 « 0.001
(MDR)

Nathwani D. Antimicrob Resistance Infect Control 2014;3:32-4%9




+

Duyarl ve direncli non-ferm.
m.o. infeksiyonlari maliyet

$18.000 —/

$16.000
$14.000
$12.000

$10.000 B Resistant

$8.000 B Susceptable

Control
$6.000

$4.000

$2.000

Asik Z,Yal¢in AN et al. (uzmanlik tezi-2011)



Direncli mikroorganizma
infeksiyonlar

+

m Viyana, Avusturya, Ocak-Haziran 2002

CD-GNB MRSA P
(s: 99) (s: 74)
Yatig stresi | 42 gun 37 gun 0.2
Maliyet 18 115 £ 6 624 £ 0.01
(582- (516-
149 817) 108 558)

Daxboeck F, et al. J Hosp Infect 2006; 64:214-8




Antibiyotik direnci-Maliyet

+PubMed database, 1450 calisma,
m 24 calisma uygun bulunmus.
m 8 calisma ESBL ureten Enterobacteriaceae
m 12 calisma MRSA-MSSA

m 4 calisma karbapeneme direncli ya da ¢cogul
direncli non-fermentatiflerle iligkili

m 23 calismada direncli mikroorganizma
infeksiyonlari olusturmus.

Tansarli GS, et al. Expert Rev Anti Infect Dis 2013;11:321-31



Antibiyotik direncinin
maliyete etkisi

‘Mikroorganizma

Maliyet

CR-Non-fermentatif

$ 58 457 - 85 299

MDR A.baumannii

$ 4484

ESBL(+)
Enterobacteriaceae

$ 1584 - 30 093

MRSA

$ 1014 - 40 090

Giannoula S, et al. Expert Rev Anti Infect Ther 2013;11:321-31




Antibiyotik direncinin
maliyete etkisi (ek maliyet)

‘Mikroorganizma Maliyet

Direncli P.aeruginosa |$ 627- 45256

MDR A.baumannii $ 5336 —-126 826
ESBL(+) $ 3658 - 4892
Enterobacteriaceae

MRSA $ 695 -29 030

Gandra S, et al. Clin Microbiol Infect 2014:20:973-9



Author Year

Single-drug Resistant
Akhabue 2011

Eagye 2009

Evans 2007
Gasink 2006
Kaminski 2011
Lambet 2011 (HAP)
Lambert 2011 (HABI)
Lautenbach 2010
Morales 2012
Scheetz 2006
Brooklyn 2002
Trouillet 2002

P.aeruginosa-Mortalite

Case
Description

Cefepime-resistant
Meropenem-resistant
Resistant (not-specified)
Fluoroquinolone-resistant
Ureido/Carboxypenicillin-resistant
Ceftazidime-resistant
Ceftazidime-resistant
Imipenem-resistant
Resistant (not-specified)
Fluoroguinolone-resistant
Carbapenem-resistant
Piperacillin-resistant

Subtotal (--squared = 24.6%, p = 0.202)

Multi-drug Resistant
Cao 2004
Furtado 201
Hirakata 2003
Morales 2012
Pena 2013
Tam 2010
Tumbarello 2013
Zavascki 2006

Subtotal (I-squared = 78.8%, p = 0.000)

Overall (l-squared = 73.1%, p = 0.000)

RR (95% Cl)

153 (1.1, 2.04)
2.04 (1.16, 3.59)
0.72(0.32, 1.64)
147 (1.12, 1.94)
0.96 (0.70, 1.33)
1.14.(1.00, 1.32)
1.07(0.79, 1.43)
1.30(0.97,1.73)
1.63(0.96, 2.77)
1.08 (0.71, 1.63)
2.00 (021, 18.69)
1.19(0.84, 1.67)
1.24 (111, 1.38)

337 (184, 6.17)
0.80 (0.38, 1.70)

1.83(1.11, 3.04)
242(0.90, 6.51)
3.36 (1.86, 6.07)
169 (1.12, 2.53)
160 (1.20, 2.12)
234 (153, 3.57)

163(1.26, 1.82)

Events,  Events,
Cases  Controls

43213 305/2316
1856  19/125
7147 15173
771332 85/540
3070 68/153
154/362  465/1251
34182 109280
44/253  307/2289
261119 201149
2519 401136
210 110
2034 501101
4801659 1484/7423

2444 11/68
3/5 18/24

12.53(5.26, 29.82) 21/69  6/247

20/149
6/56
14/84
24/68
66/212
1710432 167/908

651/2091 1651/8331

10 20 30
Increased Mortality with Resistant P.aeruginosa

—

Nathwani D, et al. Antimicrobial Resistance and Infection Control 2014, 3:32




Antibiyotik-direncli m.o.
Infeksiyonlarinin tanimlanmasinda
sorunlar

m Calisma grubunun heterojen olmasi

m Yetersiz sayida ornek olmasi

m Kontrol grubunun turu

m Infeksiyona neden olan mikroorganizma
m Infeksiyonun lokalizasyonu

m Direncin tanimi

m |zlem slresi......

Gandra S, et al. Clin Microbiol Infect 2014:20:973-9



"If we fall to act, we are looking at an almost
unthinkable scenario where antibiotics no longer
work and we are cast back into the dark ages of
medicine”

David Cameron, former UK Prime Minister...2014




Ne yapilmal (1)

+- Yogun global farkindalik kampanyasi

El yikama oranlarinin iyilestiriimesi, ve
infeksiyonun yayiliminin engellenmesi

m [arimda gereksiz antibiyotik kullaniminin

azaltiimasi

Insanlarda ve hayvanlarda ila¢ direncine
iliskin global surveyanslarin artiriimasi

Insanlarda ve hayvanlarda daha cok as
kullaniimasi

O’Neill J. Review on Antimicrobial Resistance. May.2016



Ne yapilmali (2)

TAntibiyotikIere direncli mikroorganizmalarla
ilgilenenlerin artirilmasi ve ekonomik destek
verilmesi

m Gereksiz antibiyotik kullanimini engellemek igin
yeni hizli tani yontemlerini desteklemek

m Yeniilag icin yatirrmlari 6zendirmek ve eskilerini
daha 1yi kullanmak

m Global inovasyon fonlari olusturmak

m G20 ve BM araciligiyla global birliktelikler
olusturmak......

O’Neill J. Review on Antimicrobial Resistance. May.2016



Antibiyotik direnci calismalar
(Avrupa Birligi fonlar1 2007-2013)

Interventions
+ Environment 11 (8%),
4 (3%), €21230520 (7%)
€5943072 (2%)

Transmission
18 (14%),
€42 683210 (13%)

Surveillance Therapeutics
16 (12%), 71(53%),
€8517341 (3%) €197 432615 (63%)

Diagnostics
13 (10%),
€38266222 (12%)

Kelly R, et al. Lancet Infect Dis 2016; 16:431- 440



MRSA.
Yeni Antimikrobiyotikler

+

m Seftarolin, Seftobiprol

m Dalbavansin, Oritavansin

m Tedizolid

m Delafloksasin, Zabofloksasin

m Eravasiklin, Omadasiklin

m Lemafulin (Ploromutilen grubu)

Bal M, et al. J Global Antibiotic Resistance 2017; 10:295-303



Direncli gram negatif m.o. infeksiyonlari:
Yeni Antimikrobiyotikler

m Seftazidim/avibaktam, Seftolozan/tazobaktam
m Imipenem/silastatin/relebaktam
Meropenem/vaborbaktam
Aztreonam/avibaktam

Sefiderokol

Plazomisin

Eravasiklin

Wright H, et al. Clin Microbiol Infect 2017; 23:704-12



Gelecek:
Yeni Antimikrobiyal bilesikleri.....
m Antimikrobiyal peptidler (katelisidin, a-
defensin, 3-defensin, trombosidin, laktoferisin)
Faj tedavisi
Eligobiotikler
Faj endolizinleri
Anti-virulans tedavi
m Fitokimyasallar
m Metalloantibiyotikler
m Efflux pompa inhibitorleri
m LPS inhibitorleri.....

Bassetti M, et al. Intensive Care Med 2017; 43 (10):1464-75
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