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Hastane Salginlarinda

Molekuller Epidemiyolojik Yaklasim

Barig Otlu
indnl Universitesi Tip Fakdiltesi
Tibbi Mikrobiyoloji Anabilim Dall




Hastane Infeksiyonlari Tarihi

3. Yuzyill Roma Siiri, Bir hastanin Dr. Simmakus’a seslenisi

“Hasta oluyordum ve sen hemen geldin
Yaninda yuz ogrenciyle, ah Simmakus
Yuz soguk el bana dokundu

Hi¢ atesim yoktu, ah Simmakus, simdi var”

Kurtulus Téreci, Hastane infeksiyonlarinin tarihgesi
Hastane infeksiyonlari Kitabi, 2003



Hastane Infeksiyonlari Tarihi

- Hastane ve hastane infeksiyonlari kavramlarinin birlikte gelistigi
dusunulebilir.

18.yy’ da Hotel Dieu;

- amputasyonlardan 6liGm orani %60

- salgin sirasinda lohusalik

hummasindan 6lum orani 19/20
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1840- El Hijyeninin Onemi —— 1976 Standart Infeksiyon Onlemi

« Hastane infeksiyonlarinin tespiti ve 6nlenmesi

ile ilgili ilk bilimsel yaklasim.

Ignaz Semmelweis

Downloaded from hitp2’/bmjopen_bmj.com/ on March 26, 2018 - Published by group.bmj.com

en Access Research

BM) Open “‘And you'll suddenly realise ‘I've not
washed my hands”: medical students’,
junior doctors” and medical educators’
narratives of hygiene behaviours

To cite: Cresswell P,

Monrowee LV. ‘And you'll
suddenly realise ‘I've nat
washed my hands': medical
students”, junior doctors’ and
medical educators’ narratives of
hygiene behaviours. B Open
2018;8:2018156. doi:10.1136/
bmjopen-2017-018156

» Prepublication history for
this paper iz available online.
To view please visit the journal
online {hitp:/dx_dod.org/10.
1136/bmjopen-2017-018156).

Recaived 9 June 2017
Fevised 1 October 2017
Accepted 9 October 2017

Penelope Cresswell,' Lynn V Monrouxe®

ABSTRACT

Objective Compliance to hygiene behaviours has long
been recognised as important in the prevention and control
of healthcare associated infections, but medical doctors
still display some of the lowest rates of compliance of all
healthcare workers. We aim to understand compliance
to hygiene behaviours by analysing medical students’,
junior doctors' and medical educators’ narratives of
these behaviours to identify their respective attitudes
and beliefs around compliance and how these are learnt
during training. Such an understanding can inform future
interventions to improve compliance targeted to areas of
greatest need.

Design A gualitative study, using narrative interviews
{nine focus groups and one individual interdiew). Data
were analysed thematically using inductive framework
analysis.

Setting Teaching hospitals in the UK.

Participants Convenience sample of 25 participants:
third-year medical students in their first clinical year
(n=13), junior doctors (n=6) and medical educators (n=6).
Results We identified four main themes: (1) knowledge,
(2) constraints, (3) role models/culture and (4) hygiene
as an added extra. Knowledge varied across participant
groups and appeared to influence behaviours; medical
students relied on what they have been told by seniors,
while medical educators relied on their own knowledge
and experience. There was a strong belief that evidence

Strengths and limitations of this study

» This is the first study we are aware of that compares
medical students and doctors at different stages of
training through qualitative interviews.

» Cualitative narrative interviewing allowed partici-
pants to share their stories so the data are grounded
in behaviours as well as attitudes and beliefs.

» Opportunistic sampling could lead to population bias
and reduced generalisability.

» Data collected from participants in two health
boards in a single UK country.

(HCAIs) are a priority in healthcare.! It is
estimated that HCAls cost the UK National
Health Service (NHS) in excess of £1 billion
every year, posing a significant economic
burden.” In terms of human cost, it is thought
that over 500 deaths occur as a direct conse-
quence of HCAls each }'ear.\" This is particu-
larly significant as, in many circumstances,
HCAIs have been shown to be preventable
through good hygiene behaviours. An inter-
vention leading to improvements in hygiene
practices resulted in a decrease of 31% and



Hastane Infeksiyonlari Tarihi

from Notes on Hospitals published in 1863

J Emerg Trauma Shock. 2009 Sep-Dec; 2(3) 173179, PMCID: PMC2776365
doi: 10.4103/0874-2700 55329

Hospital design for better infection control
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Hastane Infeksiyonlari Tarihi- Yogun Bakimlar

Intensive care medicine is 60 years old: the history and
future of the intensive care unit

Authors: Fiona E Kelly,* Kevin Fong,® Nicholas Hirsch® and Jerry P Nolan®

Intensive care is celebrating its 60th anniversary this year.
The concept arose from the devastating Copenhagen polio
epidemic of 1952, which resulted in hundreds of victims
experiencing respiratory and bulbar failure. Over 300 patients
required artificial ventilation for several weeks. This was
provided by 1,000 medical and dental students who were
employed to hand ventilate the lungs of these patients via
tracheostomies. By 1953, Bjorn Ibsen, the anaesthetist who
had suggested that positive pressure ventilation should be
the treatment of choice during the epidemic, had set up the
first intensive care unit (ICU) in Europe, gathering together
physicians and physiologists to manage sick patients = many
would consider him to be the ‘father’ of intensive care. Here,
we discuss the events surrounding the 1952 polio epidemic, g y

the subsequent development of ICUs throughout the UK, the
changes that have occurred in intensive care over the past 10

years and what the future holds for the specialty. o

Fig 3. An 8-year-old girl being hand d via a trach.




Hastane Infeksiyonlari Tarihi-Yogun Bakimlar

Bite of infection

A

No. of 4 Trache- ~ Wound
Causative organism infections \ Sputurmn  ostomy swab Urine

Coliforms 39 18 6 o 10
Fa. aertiginos 21 11 T 2 1
Protews spp. 9 5 1 1 2
H. influenzas & 5 1 0 0
Strep. pneumonige 3 3 0 0 ]
Stoph. aures 21 10 4 7 ]
Strep. faecalis 4 0 1 3 0
Strep. pyogenes 3 0 0 3 0
Candida spp. 14 3 11 0 o
Clostridium welchii 1 0 0 1 o
Totals 121 55 | 22 13



Yogun Bakim ve Salginlar

Joeurnal of Haspital Infection (2009) 73, 3553463

B "% Available onfine at www.scencedirect.com 2
. . * .

& ScienceDirect x
E.I_,S]:'Vl ER www.elsevierhealth.com. journals/ jhin

REVIEW
Acinetobacter: an old friend, but a new enemy
K.J. Towner*

Department of Clinical Microbiology, Nottingham University Hospitals NHS Trust, Queen's Medical
Centre, Nottingham NGF 2UH, UK

Awmilable online 22 August 2009

KEYWORDS
Acinetcbacter;
Epidemiology;
Infiection control
Measures;

Hosocomial infection;

Therapeutic options . o . . . o
outbreaks can oceur in such units, involving the infection or colonisation

of numerous patients by specific epidemic strains of A, baumannii.
Recently, a particular problem has concerned cross-infection of injured
military patients repatriated from combat regions of the world (e.g. Irag
and Afghanistan). Carbapenems have previously been the treatment of
choice for infected patients, but increasing reports worldwide now
describe A. bournannii isolates resistant te all conventional antimicrobial
regimens. Data to support therapeutic use of the limited number of new
antimicrobial agents [e.g. tigecycline) with in-vitro activity against these
pathogens are still very limited. Detailed advice concerning prevention
and control of outbreaks caused by multidrug-resistant strains of acineto-
bacter is available from the UK Health Protection Agency. n addition to an-
tibiotic prescribing policies and audit, these measures focus on reinfarcing
standard infection control procedures and precactions, with particular
attention to thorough cleaning of patient areas to take account of the
long-term survival of acinetobacter after drying and inadequate disinfec-
tion. Despite these measures, the problem continues to escalate, with
many hospitals werldwide now reporting outbreaks caused by multidrug-
resistant strains of acinetobacter.

& 2009 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.




PubMed'de son 35 yilda 250 den fazla Acinetobacter spp.
salgini yayin haline gelmig !
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Hastane Infeksiyonlari-Siniflandirma

- Endemik Hastane Infeksiyonlari
Bir hastaligin belirli bir yerde (6rnegin bir hastanede) her zaman
beklenen goérulme dlzeyi.

Hastane infeksiyonlarinin %90-95

- Epidemik Hastane Infeksiyonlari
Hastane infeksiyonlarin yaklasik %5-10
Gorulme sikhgi: 1/10.000 yatis



Endemik Hastane Infeksiyonlari
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Epidemik Hastane Infeksiyonlari-Salginlar

- Kaos, kargasa ve tedirginlik baslar.
« Komplo teorileri Gretilir.

« Glvenirlilik ve prestij azalir, bir suclu aranir.

. ‘ Hosforlesfnde
) (et FLAS..FLAS..FLAS..
tuliicoulll BEREKLERIN
3 kez dUsUk yapan genc e el 4
iyt OLUM NEDENI
olmcdcn koybefh -
BEBEG|NE BELLI OLDU
RILELER ISYANDA




Hastane Infeksiyonlari ve Mikrobiyoloji Laboratuvari

« Infeksiyona neden olan etkenin belirlenmesi
- Etkenin hizla tespiti

_Antimikrobiyal duyarliligin belirlenmesi
- Antibiyotik direng genlerinin tespit edilmesi
- Virtlans genlerinin belirlenmesi
- Izolatlar arasindaki klonal iliskinin ve bulas kaynaginin arastirilmasi
- Hastane salginlarinin tespit edilmesi
_Salginin kaynaginin belirlenmesi
- Direncli bakterilerin izlenmesi

- Re-aktivasyonun yeni bulastan ayirt edilmesi



Molekuler Epidemiyoloji

aa

“Molekuler Epidemiyoloji 21. yuzyilin

en onemli ve heyecan verici

arastirma alanlarindan biridir”

Hasnain SE. Molecular epidemiology of infectious diseases: a case for
increased surveillance. Bull World Health Organ. 2003;81(7): 474.



Molekuler Epidemiyoloji

* Molekuler epidemiyoloji terimi;
genellikle "molekiler biyolojik yontemlerle sus tiplendirme”

calismalarina verilen ortak bir isim gibi kullanilmaktadir.
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Molekuler Epidemiyoloji

REVIEW: EVOLUTION AND DISEASE

Population Biology, Evolution, and Infectious
Disease: Convergence and Synthesis

Bruce R. Levin,” Marc Lipsitch,” Sebastian Bonhoeffer?

Traditionally, the interest of population and evolutionary biologists in infectious
diseases has been almost exclusively in their role as agents of natural selection in
higher organisms. Recently, this interest has expanded to include the genetic structure
and evolution of microparasite pop

pgirisres Molekiiler epidemiyolojinin sinirlaring

el 3y - etken mikroorganizmanin tespiti
bulasma yollarinin arastiriimasi
virtlanslarindan sorumlu genlerin belirlenmesi ve

izolatlar arasi

kapsayan genis bir yelpazede cizilmistir.



Molekuler Epidemiyoloji

Nasil?




Molekuler Epidemiyoloji

« Hastane infeksiyonuna neden olan etkenlerin izini strebilmek icin;
- izolatlarin molekuller karekterizasyonu yapilmali ve
- izolatlar arasindaki klonal iliskiler genotiplendirme yontemleriyle

arastirilmalidir.



|zolatlarin Molekuiler Karakterizasyonu

- Izole edilen mikroorganizmalarin molekiiler karakterizasyonu icin;
« antimikrobiyal direnc genleri
« virldlans genleri
« mobil genetik elemanlari
« plazmid
 transpozon
« Integron

* hulcre duvar yapilarn arastiriimalidir.



|zolatlarin Molekiler Karakterizasyonu

- Yogun bakim Unitesinden izole edilen; zaman ve mekan acisindan

kimelesme gosteren 27 P. aeruginasa izolatl.

|

Karbapenem direncli 16 izolatta direnc genleri in-house PCR ile arastirildi.

- OXA-48 - OXA-23 - OXA-2 - VIM - KPC
- NDM - GES - SMP - GIM - SIM
- OXA-10 +

Karbapenemaz ?



|zolatlarin Molekuiler Karakterizasyonu

* Orijinal OXA-10 gen Urinidn alfa yapisi beta’ya dondiginde OXA-48

benzeri karbapenemaz benzeri etkin gosteriyor.

Evolution to carbapenem-hydrolyzing activity in
noncarbapenemase class D p-lactamase OXA-10

by rational protein design

Filomena De Luca®, Manuela Benvenuti®, Filippo Carboni®, Cecilia Pozzi® Gian Maria Rossolini™®, Stefano Mangani"‘"’.
and Jean-Denis Docquier™’




|zolatlarin Molekuiler Karakterizasyonu

« OXA-10 geninin PCR ile gosterilmesi ve dizi analizi

a
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tettggaaca aagagttete tgocgaageo gtoaatggty tettegtget
ageagtaaat cctgegetac caatgactta gotegtgeat caaaggaata
tcaacattta agatccecaa cgcaattate ggectagaaa ctggtgteat
catecaggttt teaaatggga cggaaageca agageeatga ageaatggoa
acettaagag gggeaataca agttteaget gttecegtat tteaacaaat
gttggegaag taagaatgea gaaatacctt asaaaatttt eetatggeaa
agtggtggea ttgacaaatt ctggttggaa ggecagetta gaatttecge
gtggagttte tagagtetct atatttaaat aaattgteag catctaaaga
atagtaaaag aggetttggt aacggaggeg geacetgaat atctagtgea
ggtttttety gtgtgggaac tgagtcaaat cotggtgteg catggtgggt
gagaaggaga cagaggttta ctttttcgeo tttaacatgy atatagacaa

ttgtaaaagt
tettecagea
aaagaatgag
aagagactty
egeecagagaa
ecagaatate
agttaatecaa
aaaccageta
ttcaaaaact
tgggtgggtt
cgaaagt

« Class I Integron Uzerinde tasiniyor.

o
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) Kebsiella CGMHLKT8 plasmid pLK78, complete sequence 1214

Escherichia coli strain NF27595(GI13) dlass | integron, partal sequence 1214

beta-lactamase OXA-10 (oxa-10) gene, parial cds 1214

Providencia NF130725211(432) ciass Lintegron 2 (cat), (© 1214

Escherichia coll strain NF130801020(188) class | integron di ). ami N (ancA4), and beta-lactamase (oxa-10)s 1214

Citrobacter freundii strain §1-1 lass 1 integron, parial sequence 1214

Uncultured bacterium clone S-31a class | integron OXA-10 and putative - genes, complete cds 1214

O Kiebsiella IncAIC-LS6, complete sequence 1214

©) Escherichia coll plasmid pNDM-HUO1 genes for gacEdeltat, aadA, biaNDM-1, bleR, trpF. ISCR1 transposase, sulf, parlial cds, strain: MS5260 1214

Enterobacter cloaca plasmid p0BB-50543A class 1 integron, partial sequence 1214

PAGS plasmid pOZ176, 1214

strain 1083 integron (0xa-10), a8c{B¥Ib modifying vimz a 1214

Gitrobagter freundi sirain lona 4 plasmid pCFI-2, complete sequence 1214

Escherichia coli strain M17 class 1 integron class 1 ) gene, partial cds, metallo-beta-. GIM-1 (blaGIM-1), il (: 1214

B K-MB35 ciass | bialMP-9, aacAd, oxa-10 and aadA2 genes, isolate MB 35 1214

Aeromenas hydrophila plasmid pR 148, complete sequence 1214

) Kebsiella Kpn-2741 plasmid p2741 insertion sequence 1S6100, partial sequence: 18261, 18262, and 151998, 1214

Proteus mirabil EYG91 plasmid pPM91-VEB 156100 TnpA IS6100 (tnpA) gene, complete cds: insertion sequence IS26-1, complete sequence 1214

Asrormonas hydrophila strain C52a ciass 1 integron. 1214

Strain YMC/Ansorp PAE A15 class 1 integron, 1214

*) Providenia stuarti plasmid pMR0211, complete sequence 1214

*) Providencia stuarti strain PSB/3 plasmid IncA/C class | integron 1214
partial ciass | integron Iné33

<]

1214

1214
1214
1214
1214
1214
1214
1214
1214
1214
1214
1214
1214
1214
1214
1214
1214
1214
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1214
1214
1214
1214
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KJ440075.1
KM111261.4
KMO051370.1
KJ4868989.1
KJ488983.1
KJ420610.1

KF525298.1

%4497
AB769140.1
KC675185.1
KC5434071
KC527014.1
IN215524.1
JX586705.1
EN1785172
2X141473.4
NG _041455.1
NG 041554.1
JQB837987.1
JQ629929.1
JINBB7470.1
NG_041443.1
AM392427.3



|zolatlarin Molekuiler Karakterizasyonu

« Class I Integronun karakterizasyonu
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Figure 5 . PCR Gel image of integron analysis. B: PCR amplification of the variable region

cos
Class | integron Primer 5'-CS F
Class | integron Primer 5-CS R
Cluster | Sequence
OXA-10Primer F
OXA-10PrimerR
gene

-conserved segm

ne;’

[ ARB60534.1

D

[ oxall

~3.3kb

[_____ 3'-conserved segment (3'-C5) )

mobile element

& [E74 bp)——)

Figure 4. Schematic view of the genetic structures associated with 674 bp blaOXA-10 gene
on Class I integron. Map of Class I integron made with UGENE software
(hhtp://ugene.unipro.ru) from GenBank JQ629929.1

of Class I integron, with the specific primers belong to 5’-CS and 3’-CS regions’; D: PCR

amplification of the variable region of Class I integron, with the specific primers belong to 5’-



|zolatlarin Molekuiler Karakterizasyonu

« Karbapenemaz aktivitesinin yeniden arastirilmasi.
- Karbapenemaz (-)

©'PLOS | one

The Carbapenem Inactivation Method (CIM),
a Simple and Low-Cost Alternative for the
Carba NP Test to Assess Phenotypic
Carbapenemase Activity in Gram-Negative
Rods

Kim van der Zwaluw*, Angela de Haan, Gerlinde N. Pluister, Hester J. Bootsma, Albert
J. de Neeling, Leo M. Schouls

Centra for Infectious Diseases Aesearch, Diagnostics and Screening (IDS), Natienal Institute for Public
Health and the Environment (RIVM), Bilthowen, The Netherlands

* Kim.van. der Zwaluw & riven.nl



|zolatlarin Molekuiler Karakterizasyonu

- Karbapenem direncinin nedeni OXA-10 olamaz!
- Hlicre duvarindan karbapenem gecisini etkileyecek bir degisim var mi?
« SDS-PAGE
CR-Pa CR-Pa

| I | I | !
M SS P17 P21 P22 P24 P25 P26 P27

MW, kD
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|zolatlarin Molekuiler Karakterizasyonu

- Sadece OXA-10 tasiyan Class I Integrona sahip izolatlarda
47 kDa OMP eksiklik var.

:\9
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M SS p27
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|zolatlarin Molekiler Karakterizasyonu

- Susla ilgi tim veriler ve sekans bilgisinin GenBank kaydi yapildi.

Pseudomonas aeruginosa beta-lactamase OXA-10 (oxa-10) gene, partial cds

GenBank: KM051379.1
FASTA Graphics

Go to: ]

LOCUS EM0531379 657 bp DHA linear BCT 23-SEP-2014

DEFINITION Pseudomonas aeruginosa beta-lactamase OXA-10 (oxa-10) gene, partial
cds.

ACCESSION KEM051379

VERSIOHN EM031379.1 GI:683505744

KEYWORDS .

SOURCE Peseudomonas aeruginosa

ORGANISM Pseudomonas aeruginosa
Bacteria; Protecbacteria; Gammaprotecbacteria; Pseudomonadales;
Pseudomonadaceae; Pseudomonas.

REFEREHCE 1 (bases 1 to 657)

AUTHORS otlu,B., Demirdag,X., Yakupogullari,¥., Ozguler,M. and Giray
Kurt,A.

TITLE Molecular Characterization of the Carbapenem-Resistant, OXA-=10
Beta-Lactamase-Producing Pseudomonas aeruginosa: An OQutbreak Clone
that Caused High Mortality in the Patients with Ventilator
Associated Pneumonia

JOURKAL Unpublished

REFEREHNCE 2 {bases 1 to B57)

AUTHORS 0otlu,B., Demirdag,X., Yakupogullari,¥., Ozguler,M. and Giray
Kurt,A.

TITLE Direct Submission

JOURNAL Submitted (19-JUN=2014) Medical Microbiology, Inonu University
Faculty of Medicine, Malatya 44100, Turkey

COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy seguencing
##hssenbly-Data-END##

FEATURES Location/Qualifiers

source 1..657



|zolatlarin Molekuiler Karakterizasyonu

* Bu direncli izolatlarin/salginlarin maliyeti ne oldu?

Microbial Drug Resistance, AHEAD OF PRINT | Epidemiology

Hospital Outbreak of a Colistin-Resistant, NDM-1-
and 0XA-48-Producing Klebsiella pneumoniae:
High Mortality from Pandrug Resistance

Guducuoglu Huseyin, Gursoy Nafia Canan =, Yakupogullari Yusuf, Parlak Mehmet, Karasin Gokhan, Sunnetcioglu Mahmut, and

Otlu Baris

Published Online: 21 Dec 2017 | https://doi.org/10.1089/r

Abstract

Colistin resistance causes substantial problems in the trea
negative bacteria. In this study, we report a fatal hospital ol
pneumaoniae clone. An outbreak investigation was conduct:
strains from eight patients in two intensive care units of a 1
resistance genes were investigated with PCR, clonal relatio
electrophoresis, and multilocus sequence types were deter
Genotyping showed a predominant CR-Kp clone consisting
type, an international high-risk clone. They were resistant tc
0OXA-48 carbapenemases, but negative for plasmid-borne ¢
remaining five died due to the infection within mean 12 day
outbreak was stopped by augmenting infection-control me:
the hospital setting, and this spread might be associated w
option. Immediate implementation of infection-control me:
spread of such incurable pathogens.

Microbial Drug Resistance, Vol. 23, No. 3 | Epidemiology

a norma

Hospital in Istanbul, Turkey

Antimicrobial Original Research Paper

Molecular characterization of carbapenem-
resistant Enterobacteriaceae yields increasing
rates of NDM-1 carbapenemases and colistin
resistance in an OXA-48- endemic area

Zeynep Cizmeci* @, Elif Aktas?, Baris Otlu? @, Ozlem Acikgoz* ©,

Seyhan Ordekci?

‘Clinical Microbiology Laboratory, Bakirkoy Dr. Sadi Konuk Training and Research Hospital, University of Health
Sciences, Istanbul, Turkey, *Clinical Microbiology Laboratary, Sisli Hamidiye Etfal Training and Research
Hospital, University of Health Sciences, Istanbul, Turkey, *Faculty of Medicine, Department of Medical
Microbiology, Inonu University, Malatya, Turkey

We aimed to characterize carbapenem-resistant isolates in a tertiary hospital in Istanbul, Turkey, high-prevelance
area for OXA-48 producers. About 76 Enterobactenaceae clinical isolates were included. Carbapenemase
production was detected by Carbapenem Inactivation Method and carbapenemase genes were investigated by
PCR. The clonal relationships were evaluated by AP-PCR. Nineteen Kiebsiella pneumoniae isclates wera colistin
resistant. About 75 isolates yielded carbapenemase by CIM. 52 OXA-48, 17 NDM-1 and 2 VIM-5 carbapenemase
genes were detected. Co-production of ‘OXA-48 and NDM-1" and ‘OXA-48 and VIM-5' were demonstrated in two
Klebsiella preumoniae isolates. The total clustering rate was 20.2%. About 639 Kiebsiella pneumoniae yielded 60
profiles and 12 isolates formed five clusters. Wi have demonstrated the presence of OXA-48 carbapenemases
in the majority of isolates in a large collection of carbapenemase-producing isolates from a single hospital. The
relatively high rates of NDM-1-producing isclates and colistin resistance is noteworthy.

Keywerds: Enterobacteriaceas, Carbapenemases, Molecular characterization, OXA-48, NDM-1, Colistin resistance

VIM-1, VIM-2, and GES-5 Carbapenemases Among
Pseudomonas aeruginosa lsolates at a Tertiary
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enemases are significant challenges in treatment of
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pital was aimed. A total of 84 carbapenem-resistant
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|zolatlarin Molekuiler Karakterizasyonu

« Bu direncli izolatlarin/salginlarin maliyeti ne oldu?

- 29 hastanin etkilendigi NDM-1'i tasiyan K. pneumoniae salginin

maliyeti yaklasik 804.263 dolar

EMERGING INFECTIOUS DISEASES

I55N: 1080-6059

CDC » EIDjournal » Volume 23 = Mumber 9—September 2017

_ Risk altindaki 2964 kisinin >%95’i taranmi
HEE ? ’ :

Total outbreak costs stratified by type of cost, Jeroen Bosch hospital, the Netherlands, Oct 2015-Jan 20147

Other outbreak control costs

Infection prevention experts Estimated 2,336 h for internal advice and guidancet

Patients in isclation 280 patients, averaged at 5.2 d of hospitalization, at $31.40/d or €25.53/d (8)

Staff meetings 23 staff meetings with on average 21 participants = 0.75 h = $1,525/ht
Communication 320 hfor internal and patient-related communication spent by several communication employvesst

Costs for mailings

Subtotal outbreak control costs

Total costs

105,356

45,718

26,306

17.6%96

10,701

205777

804.263

85,655

37,172

21,390

14 387

8,700

167,304

653,801



Izolatlar Arasindaki Klonal Iligkilerin Arastiriimasi

MOLECULAR RELp PFGE
" EPIDEMIOLOGY AFLP
‘l" OF \‘ =
W INFECTIOUS APPCR N N
DISEASES 3 T o

l RAPD
R.C.A. THOMPSON

Dizi analizi
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Molekiler Epidemiyoloji igin Yoéntemler

« Hastane infeksiyonlari ile iligkili mikroorganizmalarin
genotiplendirmesinde; kromozomal DNA polimorfizmine dayali olan

yontemler, hizli ve glvenilir olmalariyla on plana ¢ikmaktadirlar.

- Pulsed field gel electrophoresis (PFGE) .__ '
—
- PCR-restriction fragment length polymorphism (PCR-RFLP) = ===
... -
- Random amplified polymorphic DNA (RAPD) BRER -

- Arbitrarily primed polymerase chain reaction (AP-PCR) ----—-
- Repetitive extragenic palindromic element-PCR (rep-PCR)

- Amplified ribozomal DNA restriction analysis (ARDRA)




Arbitrarily Primed- PCR (AP-PCR) / Rep-PCR

« Molekuler epidemiyolojik calismalar icin kullanilan bir hizli
PCR temeli DNA fingerprinting yontemidir.

« Kisa primerler kullanilarak DNA’daki benzer/tekrarlayan bodlgelerin
amplifikasyonu yapilr.

® Elektroforezde her mikroorganizma icin tiplendirmeyi saglayacak sayida (5-21) DNA banti elde edildi.

Acinetobacter baurmannii Streptococcus pneumoniae

Aeoromonas hydrophilia P. aeruginosa S. maltophilia Crysobacterium meningosepticum Candida albicans

Otlu B, Durmaz R. Farkli bakteri ve maya tiirlerinin alttiplenRilmesinde i¢in ortak bir “arbitrary primed” polimeraz zincirleme reaksiyon (AP-PZR) protokoll. Durmaz R
(editdr). Uygulamali Molekiiler Mikrobiyoloj. 2. Baski. istanbul: Nobel Tip Kitabevleri, 2001:208-213



Pulsed Field Gel Electrophoresis (PFGE)

e Bir cok mikroorganizma icgin halen «altin standart>»
genotiplendirme yontemidir.

Methods in Molecular Biology Bakterl Kaliplarinin Bakterilerin
hazirlanmas: Parcalanmasi ve diyaliz
Volume 12

sonuclarin
Analiz

RE ile kesim ~» Elektroforez

PULSED-FIELD GEL fg_ S
ELECTROPHORESIS % S .
Protocols, Methods, and Theories SN %%
Edited by @ G
Margit Burmeister SRS \}\W o ik =
and Levy Ulanovsky \ E B
_ . é“#
| < @
L

Infect Genet Evol. 2010 Oct;10(7):866-75. Epub 2010 Aug 6.



Pulsed Field Gel Electrophoresis (PFGE)

- Sonuclarin analizi, benzerlik ylzdesi,bant sayisi ve blyldkligindeki

P60 M P2 ATCC P3
P11 M P12 P13 P16 P17 P18 M P14 P19 P15 P20 M P ad o Lo S

P6 P7 ATCC P8 P9 P22 ATCC
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Pulsed Field Gel Electrophoresis (PFGE)

« Sonuclarin analizi ve yorumlanmasi
« Bu amacla en ¢ok kullanilan bilgisayar programlari;
- Gel-Compar (Applied Maths, Kortfijk, Belgium)
Dendron (Solltech, Oakdale, ITowa)
Diversity Database Fingerprinting Software (Bio-R“

Gene Profiler (Scanlytics, Fairfaz, Va)
Phoretix 1-D (Nonlinear USA, Durham, N.C.)

.- B
m; —_: \: _"’.gl GelCompar Il

E—— Gel-Pro

AN AL Y S
The New Sofuniion



http://www.meyerinst.com/html/mediacy/gp.htm

Pulsed Field Gel Electrophoresis (PFGE)

e Sonugclarin analizi ve yorumlanmasi

6 P2

PI1 M P12 P13 P16 PIT P18 M P14 P19 P1s wam m o0 M P49 P52 M P54 P61 P62 P63 PSS M Pe4 ATCC P3 P4 P5 Ps P7 ATCC
= [ ] — — = 2

W A N A e e e e S e D e ——--———‘-aqg----—“

enotip P-VIII Kiasik epidemiyoloijik veriler @

-Suglar anestezi-reanimasyon

yogun bakim Unitesinden,

-bir aylik bir dénemde,
entlibe hastalarin trakeal
Mindan izole edilmistir.

188 |
piidi
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| —
—
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Salgin Arastirmalari

» Retrospektif salgin arastirmalarin faydasi sinirlidir.

New MicromioLocica, 31, 401408, 2008

Infection

Correpomsona

Epidemiological Characteristics of Fatal
Candida krusei Fungemia in Immunocompromised
Febrile Neutropenic Children
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breaks lasting 1 or 2 daw or ineffective doses due to dil-
Siculties (o obtan Bposomal amphotenan B. Amphoten-
cm B weatment was started ot tenth day of the (cbrile
scotopenia for two paticats and at the it day of the
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patcnts died om days 8, 21, and 23 after the diagnosis of
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mortality was attributed dee to C kruet sepsis. However,
o = posuble that the high mortafity in these patients was

ted

ca, 30, 131-137, 2007

i aeruginosa

ection

: A pulsed-

ad

D" Yasemun Emsoy. MD *

PIGE

A1

W O NO MO - e W




Gergcek Zamanli Salgin Arastirmasi

« 2013 yilidan itibaren gercek zamanl (prospektif) izlenimi

Yogun bakim hastalari
kiltlirde Greme ve identifikasyon

Hastane infeksiyon kontrol komitesi

1

Hastane infeksiyonu

izolatin molekiiler karakterizayonu izolatin genotiplendirilmesi

Karbapenemaz aktivitesi Rep-PCR/AP-PCR ile tiplendirme

Direnc genlerini ve izolatlarla karsilatirma

OXA-48, NDM1, VIM, IMP, GES
Kimelesme yok

Mobil genetik elementler izolatlar “ayri”

Komiteye bilgi ver ve

iliskiyi PFGE ile dogrula



Gergcek Zamanli Salgin Arastirmasi

« Hastane infeksiyonlarinin gercek zamanli (prospektif) izlenimi




Gergcek Zamanli Salgin Arastirmasi

« Hastane infeksiyonlarinin gercek zamanli (prospektif) izlenimi.
« Sonuglari HIKK ne raporladik.

Molekiiler Mikrobiyoloji Laboratuvari 20.09 2013

A. baumannii Molekiiler Epidemiyoloji Raporu

BEf  Temspis 0 dlareesln 0 |kl FalE BEEsd ]
| lisaa| Bk It ] MI-H-E |
I'l_. P Ml Lism e E PR | 1l
‘| l_' o= i Il Bir &nceki raporda bildirilen
{——u4 am Tarkpn Dy bl A | | kirmelagme olan suslar
4{ TR arflal B T | 1l
: mE AW F S — et EUE R | | |
—NT AE Fuine el VR Mu-a- Niml
" Yeni Kume:
—m o Wi s [l T 1] | | ” . ) ,
| I— TS, 0T GHYB'dan Eyldl 4 ve 13'de
izole edilen suslar yine bu
— e - e st - 11 vogiun bakirmdan 1. ayda
- S T e ERRS TN izole edilen suslarla %99

W benzer. Yine ayn 11%Inde
GCYE'da izole edilan susla
%599 benzer.




Gercek Zamanlh Salgin Arastirmasi

* Providencia rettgeri, yanik Unitesinden izole edildi OXA-48 ve NDM-1
karbapenemaz birlikte Gretimi

7 ay sonra aynl merkezde bir
izolat daha

ayni direng paterni

OXA-48 ve NDM-1 birlikteligi.

|

HIKK bilgi verildi

gerekli 6nlemleri aldi




Gergcek Zamanl Salgin Arastirmasi

« 17 Mayis 2017'de bes S. aurues izolasyonu oldu. Bir salgin baslangici

suphesi ile bu suslarda klonal iliski arastirildi.

1 23 4 5

3- Yanik servisi, yara enfeksiyonu izolati

5- Ortopedi poliklinigi, osteomiyelit debridmani
kaltlrd izolati

iki hastaya ayni gun plastik cerrahlar
tarafindan yara debridmani uygulandigi
ortaya cikti.

HIKK bilgi verildi

gerekli 6nlemleri aldi
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Bir sorun var?

- HIKK alinan tim 6nlemlere ragmen A.
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A. baumannii ile kontamine hastane cevresi

Contaminated equipment

Colonized patient The direct environment of the patient can
Airbome fransmission become contaminated by excreta air droplets.

[l S——

{0 Susceptible patient

Lenie Dijkshoorn, Alexandr Nemec & Harald Seifert Nature Reviews Microbiology 5, 939-951 (December 2007)



A. baumannii hava yolu ile bulagir mi?

Aerosolization of Acinetobacter baumannii

in a Trauma ICU*

L. Silvia Munoz-Price, MD"**; Yovanit Falardo Aqumo MD4 Kristopher L. Arhedrt Ed

Timothy Cleary, PhD¢; Dennise ™
Jesabel 1. Rivera, BS7; Jessica A.

Dhjective: To establish the presence of air cor
netobacter baumannii in the trauma ICU.
Design: Point prevalence microbiological surv
Settings: A 1,500-bed public teaching hospit:
area.

Patients: Trauma ICU patients.
Measurements: Pulsed field electrophoresis
environmental and clinical isolates to determir
any isolates from the air with clinical isolates.
Main Results: Out of 53 patient areas cultur
their air positive for A. baumanniri. The presen
nii-positive patient (underneath the plate) w
positive air cultures for A. baumannii (11 of 21
[0%]; p < 0.0001). However, we were not abl
in air contamination based on the presence

. e v r w4 .- e

INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY APRIL 2006, VOL. 27, NO. §

ORIGINAL ARTICLE

Epidemiology of Acinetobacter baumannii
in a University Hospital in Turkey

Halis Akalin, MD; Ciineyt Ozakin, MD; Suna Gedikoglu, MD

onjecTive. Molecular epidemiologic surveillance of Acinetobacter baumannii by polymerase chain reaction-randomly amplified poly-
morphic DNA analysis in a university hospital for 3 consecutive study periods.

resurtTs,  Twelve different Acnetobacter baumannii genotypes (A-L) were detected. Although only 2 genotypes were detected during the
first period and genotype A appeared to be the most common genotype. genotype D was included in these genotypes during the second
study penod Genotype A completely disappeared during the third period. Although the presence of genotype € and the genotype D
continued during the third period, 9 new genotypes were detected during this period. Genotype A appeared to be the most common
genotype in the hospital {detected in 19 different clinics). The distribution of genotypes in clinical samples correlated with patient trafhe
between them. Some genotypes were found in both clinical and environmental samples. Seventeen ditferent antibiotypes were detected,
according to antibiotic susceptibility profiles.

concLusions. Environmental contamination, aitborne transmission, patient transfer, and cross-contamination play important roles in
epidemics caused by A. baumannii in our hospital. The distribution of genotypes can change over time, so antibiotyping is not appropriate
for the epidemiological analysis of A. baumanii infection.

Infect Control Hosp Epidemiol 2006; 27:404-408



A. baumannii hava yolu ile bulagir mi?

Contents lists available at ScienceDirect

American Journal of Infection Control

journal homepage: www.ajicjournal.org

Major Article

Is airborne transmission of Acinetobacter baumannii possible: @Cmmm
A prospective molecular epidemiologic study in a tertiary
care hospital

Yusuf Yakupogullari MD 2, Baris Otlu PhD #*, Yasemin Ersoy MD °, Cigdem Kuzucu MD ?,
Yasar Bayindir MD P, Uner Kayabas MD P, Turkan Togal MD ¢, Canan Kizilkaya PhD ¢

Table 2
Cenetic relationships of air and clinical isolates
Air Sampling Genotype DNA Band Pattern
D Area ICU__ No S-Date Air Isolates Patient Isolate S-Date Relationship
Patient-A-Im | 1 Clonal relation with Patient-A's
1CU center " ! w01 | I 2013 clinical isolate (DL>95%)
Patient-C Bs-1m | 1110
Paticnt-C Bs-2m 2 31192013 114l | | 11 w2spoyz  Clonalrelation with Pationt-B's
Patient-C Bs-3m 11 11 clinical isolate (DL>96%)
1CU center 1 371912013 I
Nurse desk 1 @ 1
e et % 1 Clonal relation with Patient-C's
Storage corridor 47162013 | A I a1 o clinical isolate (DL>99%)
1CU entrance 1 I Tmam
10 Patient-D Bs-3m | 1] | Clonal relation with Patient-D's
11 Murse desk " T i I N R IOROIS T linical isolate (DL>98%)
Patient-E Bs-2m 1 4 } Clonal relation with Patient-E's
lmiem.snmm n 4 Ao 11 PN 472013 il isolate (DL-99%)
ey (U center n S sponon 11 None No clonal relation
15 Nurse desk s TR |
Clonal relation with Patient-F's
iy morms "% :
linical isol CU-I; DL>98%
16 ICU center 16 62003 TR [ lindcal ol (in ICU-1; %)
nil \onpos  Clonal relation with Patient-G's
clinical isolate (in ICU-IT; DL>97)
1CU entrance n WCs 6242013 | 1na None No clonal relation
Nurse desk 1 8 71002013 ] I mn None No clonal relation
191 1CU cemter 1 N g0y L1 None No clonal relation
20 ICU entrance % 1] 1|
21 Patient-H Bs-1
feniH Stm 10 I (AR Clonal relation with Patient-H's
2 PaicntH Bs2m 1 9n013 | ERTEN| I OEL R 013 = ample (DL>99%)
23 | Nurse desk 10a 1 B LEIL
1CU center i 1o 9112013 | None No clonal relation
Storage room M 12CS 112012013 | ma None No clonal relation
26 PaientIBs-lm 11 ERR R T2 e TR 11 | 11 10 ti/1gpory  Clonal relation with Patient-Is

clinical sample (DL>96%)

NOTE. Similarity cut off value =85% clonally related strains, 95%-87% subgroup, >08%-100% same genotype, and <85% no relation.
Bs, bedside; C-5. carbapenem-susceptible; DL, DL pattern; S-Date, sampling date.



MALDI-TOFF ile Molekuler Epidemiyoloji

- Kutle spektrometresi ile tani gucunun yanin da klonal iliski analizi.

Castafio et al., J Protecmics Bioinform 2016, 9.9

Journal of DOI: 10.4172/jpb. 100041
Proteomics & Bioinformatics

Review Article Open Access

Is MALDI-TOF Mass Spectrometry a Valuable New Tool for
Microorganisms Epidemiology?

Silvia Vega Castaiio’, Fernando Sanchez Juanes?, Laura Ferreira?, Jose Manuel Gonzalez Buitrago®** and Juan Luis Muiioz Bellido*&*
*Microbiology Unit, Asisfencial Complex Segowvia, Spain

Zinstitute of Biomedical Research Salamanca (IBSAL-CSIC), Spain

3MSD Sharp & Dohme GmbH, Salamanca, Spain

*Clinical Analysis, Safamanca University Welfare Complex, Spain

EDepartment of Biochemistry and Molecwlar Biology, University of Salamanca, Spain

“Microbiology Uinit, Salamanca University Welfare Complex, Spain

"Deparfament of Biomedical Sciences and Diagnostics, Uiniversity of Salamanca, Spain

*Consolidafed Research Unit Infectious and Tropical Diseases, University of Salamanca, Spain

Abstract

Matrix-assisted laser desorptionionization time of flight mass spectrometry (MALDI-TOF MS) is now accepted
as a fast and reliable methed for bactenial identification. It has been shown a very accurate method for identifying
bacteria and yeast and moulds from culture, but also from blood cultures and directly from some samples, such as
urine. Some authors have proposed the application of the protein profiles obtained by MALDI-TOF MS for bacterial
typing and hierarchical clustering with epidemiclogical purposes.

Here we revise and discuss the information published in the last years on the possible usefulness of MALDI-
TOF MS for this purpose, the approaches proposed for different microorganisms and the future perspectives of this
technology in the area of infectious diseases epidemiclogy.




MALDI-TOFF ile Molekuler Epidemiyoloji

Matrix-Assisted Laser Desorption/Ionization
Time of Flight Mass-Spectrometry (MALDI-
TOF MS) Based Typing of Extended-Spectrum
B-Lactamase Producing E. coli— A Novel Tool
for Real-Time Outbreak Investigation
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Fig 1. MALDI-TOF MS based typing. A. R i le of p um differences between ESBL E. coli. Isolates are indicated by color
code. Isolates 1,5,9,13, 17 and 25 foubnaakdmn show aaeardstngum peak at position 4175 miz, whereas isolates 21 and 23 show a shift to
position 4165 m/z (non-related cluster). This coresponds to change of about 10Da. Vadous otherareas of peak shifts have been identified between outbreak
and non-related ESBL E. coli clusters. B. MAL DI-TOF MS based virtual gel view. MSgeneraﬁed peaks of the pmen expression profile are shown for every
bactedal isolate. Rled labels highlight the non-related isolates. C. Three-di ional principal Is. Based on the Euclidean distance
analysis algorithm a three dimensional plot was ganerated PC1 and PC2 showed the highest disciminatory polential and indicated a cluster for the outbreak
associated isolates, whemeas the non-related isolates are less similar. D. PCA-based dendrogram generated by MAL DI-TOF MS. The PCA based
dendrogram uses a hi ical clustering algorithmwith a Euclidean dist: analysis.




MALDI-TOFF ile Molekuler Epidemiyoloji

« Gunluk bakteri tanimlamasini takiben, klonal analizi.

S 8
RSSO




Yeni Nesil Dizileme Sistemleri

* YNS dizileme sistemlerinin ucuzlamasi ve kullanimlarinin kolaylasmasi

' ' ASection 508-contarmant HTML version

wvallable ot hitpiidx.doi.org/10.1.

Outbreak Breakthrough

Using Whole-Genome Sequencing to Control Hospital Infection

The level of detail provided by whole-genome sequencing could give hospitals the tools they need to stop outbreaks before they start.
/Shutterstock; E. co¥l 0157:H7 genome map reprinted by permission fro dok:10.5923 1401.02

Background: © hxdbzxy/Shu 1 from Macmillan Publishers Ltd: dok:10.5923/s.microbiology.201401.02




Yeni Nesil Dizileme Sistemleri
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Figure 1: In addition to active surveillance, HAIl BioDetection is suitable for strain-typing and antimicrobial
resistance characterization.
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Genome Medicine

Stopping outbreaks with real-time genomic

epidemiology
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Abstract

One of the most successful public health applications
of next-generation sequencing is whole-genome
sequencing of pathogens to not only detect and
characterize outbreaks, but also to inform outbreak
management Using genomics, infection control teams
can now track, with extraordinarily high resolution, the
transmission events within outbreaks, opening up
possibilities for targeted interventions. These successes
are positioning the emerging field of genomic
epidemiclogy to replace traditional molecular
epidemiology, and increasing our ability to limit the
spread of multidrug-resistant organisms,

introduction and onward transmission of HAIs in their
settings. While surveillance and screening, in combin-
ation with molecular genotyping, can indicate the pres-
ence of a nosocomial outbreak, conventional molecular
epidemiology methods lack sufficient resolution to reveal
the origins and transmission dynamics of these outbreaks -
information integral to implementing appropriate and
effective infection control strategies.

Over the past few decades, a series of molecular epi-
demiology methods, including pulsed field gel electrophor-
esis and multi-locus sequence typing, have been developed
to estimate phylogenetic relationships between bacterial
isolates - each one trying to improve upon the speed,
accuracy, reproducibility, ease of use or discriminatory
power of previous methods. However, the introduction
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Diagnostic Report: Acinetobacter baumannii
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CAVE: Strain with two carbapenemase genes detected. Classified as multiresistant. Phylogeny relation traced to
known outbreak strain ABO0S57. No significant relation to other clinical isolates in recent time frame.

Hygiene: Single patient isclation recommended.

Treatment options: Tetracyclin, Tigecyclin, Colistin (inhalative)
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Neler yaptik?

- Hastane infeksiyon kontrol komitesine anlik bilgi verdik ve haftalik
toplantilarina katildik.

- Hastane infeksiyon kontrol komitesinin elini gtclendirdik.




Ne yapmak gerekiyor ?

- Hastane infeksiyonlari,
sik gorilen komplikasyonlar oldugundan bu enfeksiyonlar sirekli
olarak takip edilmeli ve salginlarin dnlenmesi icin stratejiler

gelistiriimelidir.




