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Metisillin Direncli Staphylococcus aureus
MRSA

* Metisilin direnci ilk kez 1960’larda hastanede
yatan hastalardan izole edildi.

O zamandan beri;
— Sadece Avrupa’da yilda 150.000 vaka

 MRSA infeksiyonu:
— 2-4 kez daha yuksek mortalite oranlari

* MRSA infeksiyon ek maliyeti :
— hasta basina 5.000-20.000 Avro



* MRSA enfeksiyonlarinin artmasinin nedeni:
— Hastanelerdeki yetersiz hijyen kosullari
— Cok fazla antibiyotik kullanimi

* Nazal tasiyicilik infeksiyon kaynagidir
— Tasiyicilarin bulunmasi ve tedavisi infeksiyonu onler

HELP IS ON THE WAY!

* MRSA epidemiyolojisinde dnemli degisiklikler:
— Hastane kaynakli MRSA izolatlarinda bdlgesel yayilim;

HA-MRSA
— Toplum kaynakli MRSA izolatlarinin ortaya ¢ikmasi (1990); CA-MRSA

— Ciftlik hayvanlarinda MRSA kolonizasyonu );LA-MRSA
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Cogu hastada kolonizasyon gorullr

MRSA kolonizasyonu enfeksiyon
gelismesinde onemli risk faktorudar:

* Yeni kolonizasyon tanisi alan 38
hastadan 8’i 1 yillik stire icinde MRSA

infeksiyonu gelismistir. bt

infeksiyonlar

(Davis, CID 2004)

* Yogun bakima kabulde MRSA

kolonizasyonu, yiksek ICU-MRSA Kolonize olmus
. . . Cre y ere (Asemptomatik
infeksiyon riski ile iliskili hastalar)

(Honda, Infect Control Hosp Epidemiol 2010)
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Proportion of Methicillin Resistant Staphylococcus aureus
(MRSA) Isolates in Participating Countries in 2011
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Proportion of Methicillin Resistant Staphylococcus
aureus (MRSA) Isolates in Participating Countries in 2005
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Table 1. Number of invasive S. aureus isolates and the annual proportions of MRSA, including 95%
confidence intervals (95% Cl), and questionnaire-derived denominator information (2003-05)

Percentage of

Country No. of hospitals population
covered

Algeria (DZ) 23 NA

Cyprus (CY) 5 100

Egypt® (EG) 9 17

Jordan? (JO) 5 30

Lebanon (LB) 1 23

Malta? (MT) 3 95

Morocco (MA) 3 4

Tunisia (TN) 4 12

Turkey? (TR) 11 6

Blood culture
sets per 1000
patient days
NA

23.95

2.48

18.71

NA

15.14

10.84

20.21

21.17

Borg MA., J. Antimicrob. Chemother. (2007) 60 (6): 1310-1315.

Year

2003
2004
2005
overall
2003
2004
2005
overall
2003
2004
2005
overall
2003
2004
2005
overall
2003
2004
2005
overall
2003
2004
2005
overall
2003
2004
2005
overall
2003
2004
2005

overall

2003
2004
2005

No. of S. aureus
isolates

93
298
178
569
28
39
54
121
98
216
243
557
234
154
130
518
10
10
11
31
122
94
78
294
157
195
113
465
171
219
196

586

749
703
760

% MRSA

41
46
46
45
64
49
56
55
33
50
63
52
66
61
32
56

20
18
12
43
56
55
50
18
20
18
19
15
18
19

18

43
40
35

95% CI

(31-52)
(40-51)
(38-53)
(41-49)
(44-81)
(33-65)
(41-69)
(46-64)
(24-43)
(43-57)
(56-69)
(48-57)
(60-72)
(53-69)
(24-40)
(51-60)
(0-34)

(4-56)

(3-52)

(4-31)

(34-52)
(46-66)
(43-66)
(45-56)
(13-26)
(15-26)
(11-26)
(16-23)
(10-22)
(14-24)
(14-25)

(15-21)

(39-47)
(36-44)
(32-39)



ANTIMIKROB WAL NRENS HIZLARI
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Turkiye'de 3.Basamak hastane yogun
bakim Unitelerinde S.aures’un gozden
dususu

H.Erdem ve Ark. KLIMIK 2013

2008 de 12.7 iken 5.7 ye dusmus



Molekuler Epidemiyoloji

= Molekuler tiplendirmede en cok kullanilan
metodlar;
*Multilocus sekans Tiplendirmesi (MLST),
-7 housekeeping gen bodlgesi
*Staphylococcus Protein A (Spa) Tiplendirmesi
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Geographic Distribution of Staphylococcus aureus
Causing Invasive Infections in Europe:
A Molecular-Epidemiological Analysis
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Figure 1. Locations of participating laboratories. 2010



Country MSESA sp0 Type MRSA cpa Type
" 1st (%) 2nd (%) 3rd (%) ] st (%) 2nd (%) Zrd (%]
Austria 120 A E.E) b2 {6T) w2 (501 54 1S [18.5) 41 (16.7) TR (14.5)
Balgium 107 002 [9.4) 209 {4.7) 012, 1090, 174D (3.7) 88 w008 (20460 D02 w038 (137 P40 (12.5)
Bulgaria 20 056 [10.3) tD7E, 148, 1156, ti346 60  a 25 w0Ek (3600 D37 (0G0} W00 {1200
Croatia 500 050 (100 oS, 1015, t1361 (8.0) tlGd [G.4) 3R wddl (368) 091 (10.5) 1026, L1003
(2.3
Cyprus # a2 L2240 ] - i LLER I E 1) i —
(28.5)
Crech Republic 94 1015, 1130 5.3) D24, 122, 11087 (4.3) t0E6, 1156, w491, 11231 (3.2 51 w3 (56.7) D32 (137) 1002 (7.8}
Denmark 108 1230 (7.4) tD02, ti27 (4.4) G5, 1084 (3.7) 4 g, viaT -_ -
(50,0
Finland 15 1026 (13.3) a - T b - =
France 114 02 [11.4) D08 {6.1) 012 [44] 11 008 (2860 777 (7.3 1024 (5.4)
Germany 98 w08 (11.2) tDé4 (7.1) w015, 1091 (6.1) 82 w032 (354) D03 (38.0) 1000 (8.6
Greeoe 20 67 (1500 2 {10u) & 15 002, vi4 t03T (20,0} a
(267
Hungary 66 109, 216 (108) o 084 (7600 002, 1015, 12115 (4.7) 44 w032 (368 o041 (ER0) 06 (13.6)
lceland 5 b — — a — — -
Ireland 85 w021 [7.0) 2 {4.7) 076, 12T, 1065, (352 1548 (35) 84 w32 452) 1515 (9.5) 1022 (4.8)
Italy B0 w09 (10004 D&+ (B.E) 1012 [7.5] 67 w4l [34.3)  cDOS (384 1000 (13.4)
Latvia IE 435 [21.0) w0 s (132} 1313, vh0& (7.3 5 b — —
Malta 3 b -_ -_— 12 i, w3z B2 (0.0} 1002, 022
(30,00 {100}
Metherlands 195 w0 [7.7) 1127 162 002, 1012, 0SS [4.2) b = —
Morway 55 1065 [9.1) tha4 (2] 1002, 1015, w95 [3.7] — — —
Paland 132 2F 2w DEd {990 1015 [(F6) 47 U037 (2981 003, 1015 (1450 1002, b4,
E1574 [Ed)
Fortugal 48 10048 (8.3) YOO, 1545 (6.3) ROET, 1127, R148, 1148, 11749, A0 032 (3350 002 (300) 1535, 1747,
189 [4.2] 12357 (7.5)
Romanis 25 1020, r284 (120)  o00s, 1008, 450 (800 & 11 el (3460 th27 (364) 1015 (9.1)
Slovenia 48 w9 [2B) ti S {10.4) ridS (8.5 10 wdl (P00 & —
Spain 113 02 (124} B0 2, 1067 (8.0} t015 [4.5) 9 AT (473) D02 [154) 1008 (7.7}
Sweden 195 D15 (9.32) t0dd B2 §12 (5.7 5 b
UK EAT i A e T e W C e nine different types G0 A MY FER HSIE (33 a

*all remaining spa types equally distibuted,
Mo ranking. all spa types equally distributed.

dok10.1 371 jourmnal pmed. 10002 1 51004



Figure 4. Location of laboratories isolating S. aureus of spa types t067, t041, t032, and t003, which are the four
most significant regional clusters on SRL-Maps.

=% 20

Grundmann H, Aanensen DM, van den Wijngaard CC, Spratt BG, et al. (2010) Geographic Distribution of Staphylococcus aureus Causing Invasive
Infections in Europe: A Molecular-Epidemiological Analysis. PLoS Med 7(1): e1000215. doi:10.1371/journal.pmed.1000215
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 ABD ve Avrupa’da farkli klonlar yaygin
= ST8-USA300 ABD
= Hastanelere yayillmis
= Ozellikle yasl populasyonda enfeksiyon

e ST80-Avrupa’da yaygin

* Turkiye’de ST239 klon

Alp E; Journal of Infection (2009) 58, 433-438.




Figure 1. Prevalence of MRSA and MSSA community-associated clones in
Europe.
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Toplum Kaynaklh ve Hastane Kaynakl
MRSA

CA-MRSA

HA-MRSA

SCCmec Tip IV, V

SCCmec Tip II,III

Invaziv Infeksiyon riski Yiksek

Yuksek oranda kolonizasyon

Yuksek % yumusak doku
enfeksiyonlari

Yumusak doku enfeksiyon yapma
olasihgr distk

Beta laktam harici antibiyotiklere
duyarl

Cok direncli

Nekrotizan enfeksiyonlara neden
olur

Bakteriyemiler, pndmoni ve
yumusak doku enfeksiyonlari




Hayvanlarda MRSA Kolonizasyonu

Sekans tip ST398 domuzlarda bulundu
Domuzlar rezervuar olabilir
Domuzlarla yakin temata olanlarda;

- ST398 klonu:;

* nazal tasiyiciligi
* yumusak doku enfeksiyonlari

ST398 klonunu bagli VIP vakasi bildirildi
(Italya, 2010)




MRSA i¢in Diger
Rezervuarlar???

*Atlar

*Kediler ve kopekler
*Tavsanlar

*Ratlar
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MRSA Epidemiyolojisine Genel Bakas
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Vankomisin Direncli Enterokoklar
(VRE)



Enterokoklarda
Vankomisin Direnci
* D-Ala-D-Ala yerine D-Ala-D-Lac veya D-Ala-D-Ser
ile sonlanan peptidoglikan prekiirsorleri
— VanA, Van B, Van(C, VanD, VanE, VanG

vancomycin
sensitive 6;
vancnmycinq
resistant o -




Enterokoklarda ¢ok ilaca dirence dogru gidis

E. faecium
Linezolid vancomycin R
- linezolid R

Glycopeptides,
B-lactams,
anti-anaerobes
quinolones E. faecium ampicillin-R vancomycin-R
Avoparcin E. faecium ampicillin-S vancomycin-R
@ E. faecium highly resistant to ampicillin
E. faecalis B-lactamase producer ]
@ E. faecalis highly resistant to gentamicin
1980 1990 2000

Cattoir V, and Leclercqg R J. Antimicrob. Chemother.
2012;jac.dks469

© The Author 2012. Published by Oxford University Press on behalf of the British Society for .Iﬂ'l.ll"l"lt'.'ill. ufh] I Ch th
Antimicrobial Chemotherapy. All rights reserved. For Permissions, please e-mail: A“ﬂm crobia c emo ﬂfﬂP}‘
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“..Bununla iliskili olarak Tarim ve Koyisleri Bakanligi
9.7.1999 tarih ve 14428 sayili yazisi ile 30.6.1999
tarihinden itibaren s6z konusu antibiyotiklerden
avoparsin, spiramisin, virginyamisin, tilosin fosfat,
karbadoks, olaquintoks ve cinko basitrasinin
ulkemizde de yem katki maddesi olarak kullanimini
yasaklamistir. ..”



Proportion of Vancomycin Resistant (R) Enterococcus faecium Isolates
in Participating Countries in 2011
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Proportion of Vancomycin Resistant (R) Enterococcus faecalis Isolates
in Participating Countries in 2011

Percentage resistance
< 1%

B 1to < 5%
[ 5to < 10%
B 10 to < 25%

N 25 to < 50%
. = 50%

B Mo datareported orless than 10 isolates
1 Motincluded

’I

mm Liechtenstein :
mm Luxembourg ot

Malta
- () BCDC/ Dunlers TESSy

http://www.ecdc.europa.eu/en/activities/surveillance/EARS-Net/Pages/index.aspx



Percentage resistance to vancomycin according to region

(no. of isolates)

. . . Latin North
Species Asia/Pacific Europe America America overall
E. faecium 14.1(270) 31.5(489) 48.1(54) 76(597) 47.6 (1410)
E. faecalis  0.01 (440) 1.5(919) 3 (195) 5.6 (945) 3 (2499)
All 11.9 (710) 11.9(1408) 12.9(249) 32.8(1542) 19.1(3909)

Putnam SD, et al. Diagn Microbiol Infect Dis 2010;67:359-68.




Molekiiler Epidemiyoloji

CC17 klonu hastanelerde en yaygin klondur

Hospital

Qutside Inside

[

Hospital-adapted
cC17

ST17 1=

Current Opinion in Microbiclogy

Figure 2. Hypothetical scheme describing the different events that have lead to the ecological abundance of CC17 in
hospitals. Through acquisition of multiple adaptive mechanisms, including the sequential acquisition of resistance genes
and putative virulence genes, and facilitated by events of horizontal gene transfer and recombination ST17 (the presumed
founder of CC17) gains a selective advantage and is able to exploit the hospital environment. This is followed by an
increase in frequency facilitating further adaptive possibilities and genetic diversification resulting in a cluster of closely-
related genotypes (CC17), which are all descended from the founding genotype, ST17, and well adapted to the hospital
environment. This process has been called genetic capitalism (the rich tend to become richer) or the Matthew effect
(“For unto every one that hath shall be given, and he shall have abundance: but from him that hath not shall be taken away
even that which he hath.” (Matthew XXV:29, The Bible [King James Version]).

Helen L Leavis, Marc JM Bonten, Rob JL Willems
Current Opinion in Microbiology Volume 9, Issue 5 2006 454 - 460



* VanA tipi direnc yaygin ama, ilk kez Ankara’dan
VanB tipi direnc tasityan izolatlar bildirilmistir.

COSKUN AF, Mikrobiyoloji Bulteni 2012, 45, 276-282.

* CC17 klonununa ait suslar bildirilmistir.

Kirdar S, Journal of Medical Microbiology (2010), 59, 660-664
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*VRE, sicak, soguk ve diger ortam
kosullarina direngli, cansiz yiizeyler

Uzerinde uzun siire yasayabilir. e e
sinks, toilets, bed rails and
other communal surfaces

*Saglik personelinin elleri %11
dokundugu yere tasir Nature Reviews | Microbiology

Nature Reviews Microbiology 10, 266-278 (April 2012)



VRE sorunu olan merkezlerde hastalarin ¢cogunda
sadece kolonizasyon mevcut.

Kolonize/enfekte hasta orani:10/1’e kadar ¢ikabilir.

Enfeksiyonlar siklikla altta yatan agir bir hastaligi
olan, genel durumu ileri derecede bozuk hasta
grubunda ortaya ¢ikar.

Saglikh kisilerde kolonizasyon ciddi bir enfeksiyon
riski olusturmaz.



Yapiimali mi? Evet

Risk grubu

*Son 1 yilda MRSA izolasyonu

*Baska bir hastane veya bakimevinden transfer
Kimlere Yapilmali? *Son 30 glinde >2 antibiyotik kullanimi

*Son 1 yilda hastanede yatma hikayesi

* > 60 vyas




Robert Koch

Kolera infeksiyvonu kontrol 6nlemleri (1908):

*Bizler mikroorganizmalari gosteren
yontemlere sahibiz

*Hastaligin yayilmasinda ozellikle tasiyicilar
¢ok onemlidir

2013

Onleyici Mikrobiyoloji

Infeksiyon Kontrol

MRSA ve VRE “tara ve izle stratejisi”

infeksiyondan énce kolonizasyon gelir
A.Tastyicilarini hizli tanisi

Niye??

a.Hastalarda infeksiyon gelisiminini 6nlenmesi
b.Etkenin yayilmasinin 6nlenmesi

c.Erken antibiyotik tedavisinin baslanmasi


http://www.google.com.tr/url?sa=i&rct=j&q=MRSA&source=images&cd=&cad=rja&docid=q9IGZxnrGX6sIM&tbnid=YvuW4-jBrjaz7M:&ved=0CAUQjRw&url=http://www.allenschool.edu/blog-online/tag/mrsa/&ei=j5FAUYqHI4Gm0AWfyYHIBQ&bvm=bv.43287494,d.d2k&psig=AFQjCNH-LqiKPygsNFXuYBS4WF_szRGEHw&ust=1363272452385508

» Kiltire Dayal1 Yontemler
* Molekiiler Yontemler
* Gelecekte Uygulanabilecek Yontemler



@ Kanli agarda kuiltar: Bir gece inkiibasyon, katalaz ve koagulaz
konfirmasyonu, MIK calisiimasi

e Rapor 2 giin sonra, en duyarl metod
@ Selektif besiyerinde kiltir; manitol salt agar (MSA), Bile Esculin

Agar
e Sari renkli koloniler S.aureus
 Siyah koloniler Enterococcus spp.

» Rapor suresi 2 gun, selektif ancak duyarliligi daha distk

¥ MRSA ve VRE Greme ve renk degisikligi ile saptanir
@ Pek cok besiyerinde %85 ilk 24 saatte pozitiflesir.

Evaluation of commercial selective agars in screening for methicillin-resistant Staphylococcus aureus
Yang HY, Suh JT, Lee HJ.
Ann Clin Lab Sci. 2010 Summer;40(3):252-6.



MRSA Kromojenik Besiyerleri

G ChromID MRSa Agar Biomerieux



VRE Kromojenik Besiyerleri

Save time, save labour costs

with the original
CHROMagar

Spectra VRE

VRE BMX BBL CHROMAGAR



Vankomisin Direncgli Enterokoklarin Tarama
Testlerinde Kromojenik Besiyerlerinin
Degerlendirilmesi

Sensitivite | Spesifite
% %

VRE-BMX 96.4 96.6 39.8 97.7
94.8 /3.9 72.4 95.8
BBL 86.6 99.1 95.3 97.2
CHROMagar 98.6 98.9 95.2 99.7
Spectra VRE 98.2 99.3 98.2 99.3
99.1 96.5 1.8 99.6

Ledeboer NA ve ark. J Clin Microbiol; 2002; 45; 1556-1560.
Kallstrom G, ve ark. J Clin Microbiol; 2010; 48; 999-1001.
Peterson JF., J Clin Microbiol; 2010; 48; 4627-4629.



MRSA Tarama Testlerinde Kromojenik
Besiyerlerinin Degerlendirilmesi

-

CHROMagar

Remel
Spectra

Biorad MRSA
Select

96.4
98.2

95.4
98.2

78
83

98.2
89.7

99.7
99.2

100
100

98.1 99.8
91.5 99.7

*Nahiama |, CMI; 2007; 12; 1168-1174.
*Peterson JF, J. Clin. Microbiol. 2010; 48; 1 215-219


http://onlinelibrary.wiley.com/doi/10.1111/clm.2006.12.issue-12/issuetoc

MRSA ve VRE Tarama Testleri
Molekuler Yontemler

= Direk klinik 6rneklerde gosterilmesi (nazal swab)
BD GenOhm assay
Ornek hazirlama manual; 1 % -2 saatte sonuc

Xpert Assay (Cep

Minimal érne
tek test calisa

neid)
kK hazirlama, otomatize okuma,

nilme, 1 % saatte sonucg



MRSA Tanisinda GenOhm ve
GeneXpert sistemlerinin Kultur ile

Karsilastirilmasi
GenOhm %100 %98.5 %100 %82-87
GeneXpert %100 %98.2 %100 %67-93

425 hasta, 414 nazal, 389 kasiktan sirtnti (378 hasta ikisi)
Hombach M ve ark. JCM 2010, 48:3882-7



Arastirmacilarin Yorumu

=Her iki yontemin de performasi iyi

=Nazal ve kasik struntllerinin kombine edilmesi yakalama
sansini artiriyor

"NPY mukemmel, back up kultlir bu nedenle gereksiz

"Ama + drneklerde back up kulture ihtiyac olabilir

=*TUm bunlara ragmen PCR yeni bir “gold standart” olma yolunda
ilerliyor

Hombach M ve ark. JCM 2010, 48:3882-7



Vankomisin Direncli Enterokoklarin
Tanisinda Nukleik Asit Amplifikasyon
Testlerinin Degerlendirilmesi

GeneXpert vs 78.2 96.9
Direkt kiiltiir
BD GeneOhm VanR 93.2 81.9 54.4 98.1
Assay

VanA/VanB

Perianal orneklerin performansi rektal stirtintiiler kadar 1y1

Usacheva EA., Am J Clin Pathol. 2010; 34(2):219-26.
Marner ES ve ark., Diagn Microbiol Infec Dis; 2011; 69; 382-389.



http://www.ncbi.nlm.nih.gov/pubmed/20660324
http://www.ncbi.nlm.nih.gov/pubmed/20660324
http://www.ncbi.nlm.nih.gov/pubmed/20660324

PCR veya Kultur
Hangi Test

e Daha ucuz

e Ozel egitim
gereksinimi yok

e Epidemiyolojik
calismalar icin
izolat

e Hizli-Presurgical
tarama

e Koruyucu
izolasyonda
yararli




MALDI-TOF
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Manuel Wolters, Holger Rohde , Thomas Maier, Cristina Belmar-Campos , Gefion Franke , Stefanie Scherpe , Martin ...

International Journal of Medical Microbiology Volume 301, Issue 1 2011 64 - 68

MALDI
type/group
— m0O02;

25 farkl klondan Hastane —
kaynakli MRSA izolatini

*MRSA tiplendiriimesinde —
hizli ve ucuz bir test olarak
uygulanabilme potansiyeli
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Fig. 2 Dendrogram representation of hierarchical cluster analysis of the recorded MALDI types and corresponding
clonal complexes. The vertical line indicates the similarity cut-off value of 2.5 chosen arbitrarily for MALDI group

definition.
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MALDI-TOF vanB-pozitif ——
Enterococcus faecium g

VRE izolatlarini duyarl e

izolatlardan %96.7 =

sensitivite ve %98.1 —|j|__:'_—:

spesifite ile ayiriyor. =

—
| | | | | | | ]‘°“°9

15 05 0

3 2. 2 1
Griffin P M et al. J. Clin. Microbiol. 2012;50:2918-2931

Journal of Clinical Microbiology ‘
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Sonug

MRSA azaliyor ancak farkli kokenlere dikkat!

VRE prevalansinda degisme yok, direncli klonlarin
yayilimi artiyor

Enfeksiyonlarin kontroliinde tasiyicilarin saptanmasi
gerekli

Tarama test1 olarak kultire dayali testler maliyeti dusiik
ama gec sonu¢ vermeleri dezaavantaj

Molekiiler testler, maliyetleri yiiksek ve PPV diisiik
Yeni teknolojiler tizerinde ¢alismalar devam ediyor



