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Hastane Infeksiyonlari Tarihi

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

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

Hic atesim yoktu, ah Simmakus, simdi var”

Kurtulus Toreci, Hastane infeksiyonlarinin tarihgesi
Hastane infeksiyonlari Kirabi, 2003



Hastane Infeksiyonlari Tarihi

« Hastane, hastane infeksiyonlari ve mikrobiyolojik tani kavramlarinin

birlikte gelistigi distndulebilir.
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Hastane infeksiyonlar Tarihi

- 1840 Hastane Infeksiyonlarinin tespiti ve énlenmesi

ile ilgili ilk bilimsel yaklagim.

Maternal Mortality due to Postpartum
Infection General Hospital, Vienna, Austria,
1841-1850

Semmelweis’ Hand Hygiene l
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Hastane Infeksiyonlari Tarihi

from Notes on Hospitals published in 1863
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Hastane Infeksiyonlari Tarihi-Yogun Bakimlar

* 1952

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,
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.

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




Hastane Infeksiyonlari Tarihi-Yogun Bakimlar

Bite of infection

A

No. of y Trache- ~ Wound
Causative organism infections \ Sputum  ostomy swab Urine

Coliforms 39 18 6 & 10
Fa. aeruginos 21 11 T 2 1
Protews spp. 9 5 1 1 2
H. injfluenzae B 5 1 0 0
Strep. pneumoniae 3 3 0 ] 0
Stoph., aures 21 10 4 7 0
Btrep. 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 3l 22 13



Yogun Bakim ve Salginlar

Joeurnal of Hospital Infection (2009) 73, 3553463
EE l"j% Awailable onling at www.sciencedirect.com =

ScienceDirect -1

ELS]:-‘\'rlER www. elievierhealth.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

Awvailable online 22 August 2009

KEYWORDS
Acinetobacter;
Epidemiology;
Infiection control
Measures;
Hosocomial infection;
Therapeutic options

outbreaks can aceur in such units, invalving the infection or colanisation
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. boumannii isolates resistant to 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 prablem continues to escalate, with
many hospitals werldwide now reporting outbreaks caused by multidrug-
resistant strains of acinetobacter.

& 2009 The Haspital Infection Seciety. Published by Elsevier Ltd. All rights
reserved.
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Hastane Infeksiyonlari ve Mikrobiyoloji Laboratuvari

« Infeksiyona neden olan etkenin belirlenmesi
- Etkenin hizla tespiti

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

_ Re-aktivasyonun yeni bulastan ayirt edilmesi



Enfeksiyon etkenin tespiti

« Etkenin hizla tespiti




Enfeksiyon etkenin tespiti

« Molektller yontemlerle etkenin tespiti

* PCR

Makincg PCR

* Multiplex PCR

* Nested PCR

* Seminetested PCR
* Broad Range PCR
* Hot Start PCR

e Touchdown PCR

* Reverse Transcription PCR

* Real-time PCR

Pavr RasiNnow



Enfeksiyon etkenin tespiti

« Molektller yontemlerle etkenin tespiti

+ Ozgiil olmayan saptama; florojenik boyalarla

-
Rea I -tl me PCR SYBR green |, SYBR Gold, BEBO, BOXTO,

LCGreen, SYT09, EVAGreen

Advanced Technologies and Applications

« Ozglil saptama; sekans spesifik florojenik oligoniikleotid problarla
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Enfeksiyon etkenin tespiti

« Molektller yontemlerle etkenin tespiti

* Real-time PCR cihazlari laboratuvarlarda yerini aldilar.




Enfeksiyon etkenin tespiti

« Molektller yontemlerle etkenin tespiti

0303456789012345

Healthcare Associated
Infections

Xpert MRSA

Xpert 54 Nasal Complete
Xpert MRSA/SA SSTI
Xpert MRSA/SA BC
Xpert C. difficile

Xpert C. difficile/Epi
Epert vana

Xpert Morovirus

Xpert Carba-R

Critical Infectious Diseases

Xpert MTB/RIF
Xpert Flu

Xpert FIU/RSV XC
Xpert BV

Sexual Health

Xpert CT/NG
Xpert GBS
Xpert GBS LB



Enfeksiyon etkenin tespiti

Molekuler yontemlerle etkenin tespiti

Healthcare Associated
Infections

Xpert MRSA

Xpert 5A Nasal Complete
Xpert MRSA/SA SSTI
Xpert MRSA/SA BC
Xpert C. difficile

Xpert C. difficile/Epi
Apert vana

Xpert Norovirus

Xpert Carba-R

Critical Infectious Diseases
Xpert MTB/RIF
Xpert Flu
Xpert FIU/RSV XC
_Xpert EV

Sexual Health
Xpert CT/NG
Xpert GBS
Xpert GBS LB




Enfeksiyon etkenin tespiti

« Molekiler yontemlerle etkenin tespiti

* Yiksek multipleks kapasiteye sahip cihazlar (Biofire, Filmarray)

- Orifice
5 SITICe Purification d'injection
Ttranion, delace dolasaton
nucléique  pcR | d hydratation

Lyse des

cellules
ﬁlla v ‘ PCRII

PCRI

Respiratory Blood Culture ID Gastrointestinal Meningitis



Enfeksiyon etkenin tespiti

« Molekiler yontemlerle etkenin tespiti

¥ Gram-
o N Positive

g%y Bacteria
‘ot

Enterococcus

Listena monocytogenes

Staphylococcus
Staphylococcus aureus

Streptococcus
Streptococcus agalactiae
Streptococcus pneumaoniae
Strepiococcus pyogenes

™ Gram-
2 Negative
Bacteria

Acinefobacter baumannii
Haemophilus influenzae
Neissena meningitidis
Pseudomonas aeruginosa
Enterobacteriaceae
Enferobacter cloacae complex
Escherichia coli
Klebsiella oxytoca
Klebsiella pneumaniae
Proteus
Sermatia marcescens

Yuksek multipleks kapasiteye sahip cihazlar. Biofire, Filmarray

Antibiotic
Resistance
Genes

ndida albicans mecA — methicillin resistant
Candida glabrata vanA/B — vancomycin resistant
Candida krusei KPC — carbapenem resistant
Candida parapsilosis
Candida fropicalls



Enfeksiyon etkenin tespiti

« Molekiler yontemlerle etkenin tespiti

Rapid Detection of Bloodstream Pathogens in Liver Transplantation
Patients With FilmArray Multiplex Polymerase Chain Reaction Assays:
Comparison With Conventional Methods

B. Otlu™*, Y. Bayindir®, F. Ozdemir®, V. Ince®, 5. Guglan®, M. Hopoglu®, Y. Yakupogullari®, C. Kizilkaya®,
C. Kuzucu®, B. Isik®, and 5. Yimaz©

Antimicrobial

Gram negative bacteria ~ Gram positive bacteria Y east .
resistance genes

Acinetobacter baumannii Enterococcus spp. Candida albicans mecA - methicillin
Haemophilus influenzae Listeria monocytogenes ~ Candidaglabrata  egistance gene
Neisseria meningitidis Staphyl Candida krusei )
Pseudomonas aeruginosa aphylococcus spp. Candida vanA/B - vancomycin
Enterobacter cloacae complex Staphylococcus aureus parapsilosis resistance gene
Escherichia coli Streptococcus spp. Candida tropicalis KPC b
Klebsiella oxytoca Streptococcus agalactiae o carbapenem
Klebsiella pneumoniae Streptococcus pneumoniae resistance gene

Proteus spp.
Serratia marcescens

Streptococcus pyogenes




Enfeksiyon etkenin tespiti

« Molekller yontemlerle etkenin tespiti

e Ortalama kan kultir pozitiflik stresi: 14.5 saat

Positive blood culture

average 14.5 hours




Enfeksiyon etkenin tespiti

Molekuler yontemlerle etkenin tespiti

Gram boyama

Positive blood culture

average 14.5 hours

l

Gram stain result

o

= 10 minutes

L %
'
" O~

L
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Enfeksiyon etkenin tespiti

Molekuler yontemlerle etkenin tespiti

KUltur sonucu

Positive blood culture

average 14.5 hours

l

Gram stain result

= 10 minutes

Solid agar icubation

= 18 hours

Saf kultur

Subkultir?



Enfeksiyon etkenin tespiti

Molekuler yontemlerle etkenin tespiti

Kiltlr sonucu ve tanimlama

Positive blood culture

average 14.5 hours

l

Gram stain result

= 10 minutes

Solid agar icubation |

=~ 18 hours l

Standart microbiology
Procedurs

~1-2 day
¥




Enfeksiyon etkenin tespiti

« Molekller yontemlerle etkenin tespiti

e Kultir sonucu

Time to blood . . " Identification after solid agar incubation {18 hours)
. L Cimm stain from positive - - -
Sample Positvity httle Standart microbiology methods
No {hours) Time to result {day)
1 11.5 {ar - bacilli Enterabacter spp. £ 4
2 £2 (3r - bacilli E coli /1
3 1.2 (3r - bacilli K. prewmaniae Il
4 252 (ar - bacilli K. prevmaniae 11
5 #.1 (3r - bacilli K. prevmaniae 11
f T2 {3r + cocc Acimefobacter spp. [ 4
7 111 {3r + cocc Acimetabacter spp . [
kS 106 8 Lir - bacilli K. poenmaoniae |1
i 1.4 (3r - bacilli E coli /]
10 121 {3r + cocc Enterococens spp. [ 1
11 18.6 Lir + cocci Enferococcus spp. (2
12 14.1 {3r + cocc Migrococeus spp./ 2
13 15.5 (ar - bacilli Maorganefia spp. 1
14 11.4 Gr + cocei  emamination with
15 386 {Gr + coce Conbmmination with
skin flora
16 121 (ar - bacilli Enterabacter spp. 1
7 T {ir + cocci Acinetobacier spp.f 1
14 1.6 (3r - bacilli E coli, 11
19 711 Yeast Camida spp. 11
20 T4 (3r - bacilli E colif]
21 12.4 (3r - bacilli Maorganelia spp. 1
22 8.2 (ar - bacilli K. prevmania, |1
23 11.1 (3r - bacilli E coli, ESBL{+) /1
24 14.4 (3r - bacilli E. ooli, ESBL{+) /1
25 1.1 {3r + cocc Acimetabacter spp.l 1
2 17.4 Lr - bacilli P aeruginosal 1
7 521 (3r - bacilli K. prevmaniae 11
28 4.4 (ar - bacilli K. prevmaniae 11
249 BB (3r - bacilli E. coli, ESBL{+), carbepenemase {+) /7 2
k1] 12.2 (3r - bacilli E. coli, ESBL{+), carhepenemase {+) /1

31 104 {3r + cocc Acimetobacter spp.l |




Enfeksiyon etkenin tespiti

« Molekller yontemlerle etkenin tespiti

e Kultir sonucu

Positive blood culture

average 14.5 hours

l

Gram stain result

= 10 minutes

Solid agar icubation

l =18 hours l

Vitek 2 Compact

avarage
6.5 hours

Standart microbiology
Procedurs




Enfeksiyon etkenin tespiti

« Molekller yontemlerle etkenin tespiti

e Kultir sonucu

Positive blood culture

average 14.5 hours

l

Gram stain result

= 10 minutes

Solid agar icubation

}

l =~ 18 hours l

Vitek MS result Vitek 2 Compact

= 5 minutes

avarage
6.5 hours

Standart microbiology
Procedurs

= 1-2 day



Enfeksiyon etkenin tespiti

« Molekller yontemlerle etkenin tespiti

e Kultir sonucu

Positive blood culture

average 19.5 hours

Gram stain result FilmArray result

= 10 minutes 2 hours
Solid agar icubation | ge '." e
FIE B
l = 18 hours l = ,‘,ﬁ,_i 7

Standart microbiology

Vitek 2 Compact
! P Procedurs

avarage

=1-2d
6.5 hours &y



Enfeksiyon etkenin tespiti

« Molekller yontemlerle etkenin tespiti

Time to

Identification afler sohd agar incubation | | 8 howrs)

Llood {iram stain
Sample !'m_ fram pasitive FilmArray [dentification Standart microbielogy methods Vitek 2 Compact )
. positvity ) . Vitek M3
M batile ! Tume te result (day) S Timie o result {haours )
[hisurs)

| 1.5 (o-haclli E cloace complen Enterabacier spp 74 E cloace complex 5 E clecce

2 g2 Gr =bacilli £ coli, KO E eali 7/ 0y NI

1 102 Gr=hacilli K pnewmoniae, Pgeriwginesa K pnewmoniae /1 K pneimoniae /4,15 K. pRewmeRice

4 252 Grshaalli K ponewmoniae K pnewmoniae | & pnewmoniae /5 K. prewmerice

5 Bl Gr hacilli K ponewmoniae, Sreplococons spp K poeinmoniae [ & pneimoniae 445 K. prewmerioe

[ 7.2 G + cocci A Baimannii Acinetobacter gpp 4 A Barmannil compler 6 A borwmerri comple

T L1 Gir + cooci A faimannii Acinetobacter g S A Bawmannil compler 6 A brwmerril comple

B ID0E  Grebacilli K pnenmoniae K poewmoniae | & pnenmoniae S K. prewmerice

9 104 Gr-bacilli £ eali, KPC|-) E eafi /] ND® ND

10 121 Gir + cooci Enferocacons spp Fan A8 (=) Enferacacons sppf | E faeeium! 6 E. freciwm

11 1B.& OO+ cacci Enferocacons spp. Fan A8 () Enferocacons spp./ 2 E faeciim! b E. faeciwm

12 Ld.1 Gir + ool Mot detected Micrococons sppt 2 E clogcae) 5 E. cleacee

13 15.5 Gr =bacilli  Sraphplococors spp., Mecd (=2 Morganella sppt 2 Morganelfa megani) 545 Morgarella mergani

. e — :

14 R R e — Enferacocens spp., Van A8 (=) Ekn::n.t.;'um.ltlm with HIF NI} ©
Stapivylococous spp_ Mecd (=) g L

15 T T T S R Contaminatian with — -
Enferococers spp., Fan 478 (=) skin flora

16 12.1 Gr =hacilli £ efoacae complex, KPC =) Enterabacter spp. carbepenemase (+) / 2 £ cfoacae complex /515 E. cloacoe

17 LT O + cacci A Faimannii Acineiobacter sppt | A Barmanniy compler S 6 A bawmarnii compiex

1E 106 Gr-bacilli £ cali, KPC-=) E eofi, ESBL 411 N ND ¢

19 TL.1 Yeasi 7 fropicalis Canida spp /1 . fropicalis P 1815 C kefir”

10 G Gr =hacilli £ coli, KPC{-) E eali ] ND B NI

1 124  CGrshacilli  Norderecred Morganella spp A Morganelia meganis 545 Mergeredlo mergoni
A pnewmania KPCY-1,

¥ g2 Gr = hacilh ) freimonT ) : K pnewmonia, carbepenemase (+) 1 1 K pneinmoniag K. pretemiznis
Enterococcus Fan 483

11 1.1 {ir = haalh E coli, KPC =) E coli, ESBL +), carbepenemase (+)/ 1 WD b NI ¢

4 1d.4 {ar = hacilh E eoli, KPC (=) E coli, EEBL {+), carbepenemase{+)/ 1 ND b M ®

15 Lol Gr + caoci A Faimannii Acinetobacter spps | A Barmannii compler /B A brwmerril comple

16 174 r-=bacilli P gerwginess Foaernginesa )| Foaernginesy S 445 P werginess

17 521 Gr=hacilli K ponewmoniae, KPC (=) K pnewmoniae [ A pnenmonige F4 45 K. prewmorice

k] 484  {re-baalli K poenmoniae KPC (=) K poewmoniae | & pnemoniae 4 K. prewmerice

19 RE (r=hacilli £ codi KPC () E coli. ESBL{+), carhepenemase (4172 NWD® NI

an 12.2 {ir = hacilh E eoli, KPC =) E coli, EEBL {+), carbepenemase {+) /1 ND " M E

11 L4 Lo+ cocal A Baimannii Acinetobacter sppd | A Baarmanniy complex /6.5 A berwmerRi comple




Enfeksiyon etkenin tespiti

« Molekller yontemlerle etkenin tespiti

Positive blood culture

average 19.5 hours

l

Gram stain result

= 10 minutes

FilmArray result

2 hours

Solid agar icubation

l =18 hours l

Vitek 2 Compact

avarage
6.5 hours

The LightCycler® SeptiFast Test

Standart microbiology
Procedurs

= 1-2 day

L 4
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Enfeksiyon etkenin tespiti

« Molekller yontemlerle etkenin tespiti

Curiosity Diagnostics PCRIONE For Investors About Us

Help when you need it most

()
COLLECT SAMPLE

_ -_—
ﬁiﬁ"ml)l%
9 |

SEPSIS
GOLDEN HOUR

Saving patients with systemic infections
requires rapid administration of drugs.
PCR|ONE system allows drugs to be
specifically targeted for optimal treatment.




Enfeksiyon etkenin tespiti

We are Biomeme:

A smartphone-based DNA detection platform.
No lab necessary.




Enfeksiyon etkenin tespiti

Biomeme Sample Prep for Children




* Genomik, biyoinformatik ve mikroelektronik alaninda yasanan hizli
gelismelerin en goze ¢arpan sonuglari,
- Biyosensorlerdir ve

- DNA mikrogip teknolojileri

GENOMICS,
discovering PROTEOMICS,
& BIOINFORMATICS NanOtQChnOlogy
and Microelectronics

Glot Dfaon. Economscs et Polcy

5010111101010

A. MALCOLM CAMPBELL & LAURIE J. HEYER




Biyosensorler

Acinetobacter spp.




Biyosensorler

UPPSALAEBIO [ sEArcH >

LIFE SCIENCE PATHFINDER

UPPSALABIO | OUROFFERINGS | MEMBERS | PURCHASING | BIO-X | EVENTS | NOTICE BOARD

. a
SOZuTLOnSjOr + Rapid and sensitive diagnostic bench-top system for detection of hospital-
- l - d - - acquired infections
H _A [ Afully automated microfluidic benchtop system for rapid, sensitive and
Ospl/fa Cqul/re nj€CfI/On,S decentralized detection of hospital-acquired infections, based on magnetic
bicassays.

BIO-X® offers a structured approach to + Antibacterial polymers for prevention of surgical site and wound infections

. - Antibacterial and biocompatisle polymers for prevention of surgical site

partnering with innovators from infections and wound infections.

academia, clinics and biotech SME's to

develop proof of concept. pI'OOf of + Sampling device for simultaneous transportation and enrichment of
multidrug-resistant bacteria samples

mechanisms or mef of hypothesm for A zampling device for simultaneous transportation and broth enrichment of

il new life science products and multidrug-resistant bacteria to increase sensitivity and shorten the screening
3 services. The BIO-X program offers process.
selected project teams tailor-made » Cranioplasty implant for large skull defects limiting hospital-acquired
process support and financing, up to 1 infections
e A bio-ceramic implant for use in cranioplasty of large skull defects limiting
.ml||I0r'| SEK per ygar for up to IIWO bacterial infections related to replacement of the skull bone.
years. We are currently looking for ——— - — —* " — %'~

healthcare for projecis seeking o ¢~ & Bjosensors for early diagnostics of hospital-acquired infections

diagnostics and other solutions to ¢

infections. An optical biosensor platform technology for early diagnosis of infectious
agents on a multitude of surfaces, eg on medical devices, in patients’

The recent BIO-X Call for proposals for ni

fighting hospital acquired infections gene Wounds‘ etc

in academic research, clinics as well as ¢

Antimicrobial surface technology for covalently coating medical grade
materials for reducing hospital acquired infections; in this instance, single
use silicon based devices used in ventilatory support.

+ Antifungal coating for medical devices
Antifungal coating technology to prevent in-growth of fungal hyphae and
prevent biofilm formation on medical devices.

+ Ultrafast lab-on-a-chip system for microbial detection
An antibody-based ultrafast, sensitive, lab-on-a-chip system far microbial



DNA Mikrocip Teknolojileri

* DNA mikrocip teknolojileri, cevresel ve

klinik 6rneklerden mikroorganizmalarin tanisi icin giderek artan oranda kullanilmaktadir.

Geleneksel Mikrobiyolojik Tani YOontemleri

Mikroskopi
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DNA Mikrocip Teknolojileri

* PCR ile elde edilen floresanla isaretli amplikonlarin
cok sayida farkl oligonukleotid prob iceren kati ylizeylerde, kendisine uyan probla

hibridize olmasi temeline dayanmaktadir.




DNA Mikrocip Teknolojileri

 Virochip 1500 viruse ait 36.000 prob icermektedir.

Using a Pan-Viral Microarray Assay (Virochip) to Screen Clinical Samples for
Viral Pathogens

Eunice C. Chen', Steve A. Miller', Joseph L. DeRisi'?, Charles Y. Chiu'-?

1Department of Laboratory Medicine, University of California, San Francisco
2Division of Infectious Diseases, University of California, San Francisco

A Figure 2. Steps in the Virochip assay. After amplification by

Rd B Samples RJA RdBRdC

~ 1 B0 HO HO  ragndom PCR, a smear of 200 - 1000 bp can be visualized by gel
electrophoresis (A). (B) Three Virochip microarrays out of the 8
arrays / glass slide are shown, with a small region of one
microarray blown-up in the inset on the bottom right corner. (C)
Automated microarray viral analysis using E-Predict revealing
the presence of influenza A virus in the clinical sample.




DNA Mikrocip Teknolojileri

* Toplam 157 prob kullanilarak Enterobacteriaceae ailesi tyeleri hem tir diizeyinde

tanimlanmis hem de, 6nemli antimikrobiyallere karsi diren¢ genleri arastirilmistir.

RESEARCH ARTICLE Open Access

Friedrich et af. BWC Genormics 2010, 11551

High-throughput microarray technology in (o

. . . EMC
diagnostics of enterobacteria based on genome- Genomics
wide probe selectlon and regression analysis
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Antibiyotik Direncini Tespit Etmek

* Antibiyotik direncini tespit etmek icin genel olarak iki yaklasim mevcuttur.

* Fenotipik yontemler
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Antibiyotik Direncini Tespit Etmek

* Antibiyotik direncini tespit etmek icin genel olarak iki yaklasim mevcuttur.

* Genotipik yontemler

ooooooo
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Antibiyotik Direncini Tespit Etmek

e Antibiyotik duyarliligi ancak fenotipik yontemlerle belirlenebilir !

mikroorganizma ile antibiyotik
karsilastirilmadan duyarlilik sonucundan
bahsedilemez

Bakteri Gremesi

S. aureus Penisi/in
CH,
\><CH3
COOH

duyarli diréngli



Antibiyotik Direncini Tespit Etmek

* Yeni fikirler, yeni sistemler

* Fenotipik yontemlerde Gremenin/inhibisyonun gosterilmesi zaman alicl.

Tek bir bakteri

\ 16-18 saat
18-24 saat

NN\

NN\ — 8-10 saat

NN\,

6-8 saat




Antibiyotik Direncini Tespit Etmek

* Fenotipik testlerdeki gelismeler;

mikroorganizma Uremesinin ya da Uremenin inhibisyonunun hizla tespit edilmesi

temeline dayanmaktadir.

Kolorimetrik
Bioliminesans
Kemiliminesans

Nefelometrik

Spektrometrik cihazlar
Zaman-atlamali mikroskop
Raman-spektrometresi

Atomik glic mikroskobu



Antibiyotik Direncini Tespit Etmek

Zaman Atlamali Mikroskobik Yontemler

* Hucrelerin canli kalarak cogalabildikleri bir ortamda, belirli zamana araliklarinda

cekim yapabilen mikroskoplar.




Antibiyotik Direncini Tespit Etmek

Zaman Atlamali Mikroskobik Yontemler

Mikroorganzimalar lGzerine antibiyotik etkisi 6 — 30 dakikada tespit edilebiliyor.

AJCM

Joumak Ao

Real-Time Optical Antimicrobial Susceptibility Testing

Marlene Fredborg,” Klaus R. Andersen,” Erik Jorgensen,” Alda Droce,™ Tom Olesen,” Bent B. Jensen,” Flemming 5. Rosenvinge,®
Teis E. Sondergaard™*

Departrment of Animal Science, Faculty of Science and Technaology, Azrhus University, Tiele, Denmark® Unisensor Ltd,, Allered, Denmark® Department of Biotechnology,
Chemistry and Envircnmental Engineerning, Aalborg University, Aalborg, Denmark; Odense University Hospital, Department of Clindcal Microbiclogy, Odense, Denmark®

Rapid antibiotic susceptibility testing is in high demand in health care fields as antimicrobial-resistant bacterial strains emerge
and spread. Here, we describe an optical screening system (oCelloScope) which, based on time-lapse imaging of 96 bacteria-anti-
biotic combinations at a time, introduces real-time detection of bacterial growth and antimicrobial susceptibility with imaging
material to support the automatically generated graphs. Automated antibiotic susceptibility tests of a monoculture showed sta-
tistically significant antibiotic effects within 6 min and within 30 min in complex samples from pigs suffering from catheter-as-
sociated urinary tract infections. The oCelloScope system provides a fast high-throughput screening method for detecting bacte-
rial susceptibility that might entail an earlier diagnosis and introduction of appropriate targeted therapy and thus combat the
threat from multidrug-resistant pathogenic bacteria. The oCelloScope system can be employed for a broad range of applications
within bacteriology and might present new vistas as a point-of-care instrument in clinical and veterinary settings.



Antibiyotik Diren

cini Tespit Etmek

Zaman Atlamali Mikroskobik Yontemler

Fredborg et al

V=

FIG 1 The oCelloScope detection system. (a) P
detection principle. A volume of 50 pl of a gn
dimensional (2D) picture. (c) 2D picture of S. ak
microscope.
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FIG 2 Bacterial growth of 5. aureus assessed by the oCelloScope and traditional OD measurements. (a) Growth was measured by optical density in a standard
laboratory spectrophotometer with one cuvette. The absorbance was measured at 600 nm. (b) Growth was measured by optical density (absorbance, 655 nm)
using a standard laboratory plate reader with a 96-well plate. (c) Growth was measured by optical density using the oCelloScope pixel histogram summation
(PHS) algorithm. (d) Growth was measured by the oCelloScope segmentation and extraction of surface area (SESA) algorithm. (e) Pictures taken by the
oCelloScope showing bacterial growth to different time points. All experiments were done as eight replicates, and standard derivations are shown as error bars
on the curves. Scale bar, 50 pm.



Antibiyotik Direncini Tespit Etmek

Floresans Mikroskobik Yontemler

* Bacterial cytological profilling (BCP), bakterilerin morfolojik analizi ile antibiyotik
duyarlilik

%**‘25’5?“:"‘_’:_’?5:%5?}%;
‘ Fluorescence mlcroscopy

JHLLLER R

FM4-64 DAPI

Storage and automated image analysis
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Antibiyotik Direncini Tespit Etmek

Florens Mikroskobik Yontemler

Bacterial cytological profiling, %100 dogrulukla 1-2 saat icin metisilin
30 dakikada daptomisin direnci tespiti

Contents lists available at ScienceDirect

EBioMedicine

journal homepage: www.ebiomedicine.com

Research Paper

Bacterial Cytological Profiling (BCP) as a Rapid and Accurate @C,,,,,M,,k
Antimicrobial Susceptibility Testing Method for Staphylococcus aureus

D.T. Quach *¢, G. Sakoulas ®, V. Nizet ®<, ]. Pogliano ¢, K. Pogliano “*

* Deparzment of Bisengineering University of California, Sen Diego La folla, CA, USA

" Division of Pediatric Pharmacology & Drug Discovery, University of California, San Diego La Jolla, CA USA

© Skaggs School of Pharmacy and Pharmaceutical Science. University of California, San Diego La Jolla. CA, USA
9 Division of Biological Sciences. University of California, San Diego La jolla, CA USA

ARTICLE INFO ARSTRACT
Article histary: Successful treatment of bacterial infections requires the timely administration of appropriate antimicrobial ther-
Received 30 November 2015 apy. The failure to initiate the correct therapy in a timely fashion results in poor dlinical outcomes, longer hospital
Received in revised form 7 january 2016 stays, and higher medical costs. Current approaches to antibiotic susceptibility testing of cultured pathogens have
m;ﬁ ;ﬂﬂ";‘;ﬁ,m 2016 key limitations ranging from long run times to dependence on prior knowledge of genetic mechanisms of resis-
2 tance. We have developed a rapid antimicrobial susceptibility assay for Staphylococcus aureus based on bacterial
Keywords: cytological profiling (BCP), which uses quantitative fluorescence microscopy to measure antibiotic induced
Amtibiotic resisance changes in cellular architecture, BCP discriminated between methicillin-susceptible {MSSA) and -resistant
Susceptibility tests (MRSA) clinical isolates of S. aureus (n = 71) within 1-2 h with 100% accuracy. Similarly, BCP correctly distin-
Staphylococcis gureus guished daptomycin susceptible (DS) from daptomycin non-susceptible (DNS) S. aureus strains {n = 20) within
Multidrug resistant bacteria 30 min. Among MRSA isolates, BCP further identified two classes of strains that differ in their susceptibility to

specific combinations of beta-lactam antibiotics, BCP provides a rapid and flexible alternative to gene-based
susceptibility testing methods for S. cureus, and should be readily adaptable to different antibiotics and bacterial
species as new mechanisms of resistance or multidrug-resistant pathogens evolve and appear in mainstream

clinical practice.
© 2016 The Authors. Published by Elsevier BV. This is an open access article under the CC BY-NC-ND license
(htrp://creativecommons.org/licenses/by-nc-nd/4.0/).



Antibiyotik Direncini Tespit Etmek

Optikal Difizometri
e SYTOX, DAPI, WGA, FM-64 gibi floresan boyalar

/ Add antibiotic

r
)
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MRSA
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b Untreated Treated. sensitive Treated. resistant
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Antibiyotik Direncini Tespit Etmek

Optikal Difuizometri

e Parcaciklarin diflizyon katsayilarini 6lgmek icin tasarlanmis bir sistemdir.

Glass

Computer @ fleccseccccsccscscssses ;



Antibiyotik Direncini Tespit Etmek

Optikal Difizometri
e Optikal difusometri ve bead-based immunoassays yontemlerinin kombine edildigi
yontemde, P. aeruginosa’da gentamisin direnci iki saat icerisinde tespit edilebilmistir.

@PLOS | ONE

RESEARCH ARTICLE

Rapid Bead-Based Antimicrobial
Susceptibility Testing by Optical
Diffusometry

Chih-Yao Chung', Jhih-Cheng Wang'*, Han-Sheng Chuang'**

1 Department of Biomedical Engineering, National Cheng Kung University, Tainan, Taiwan, 2 Division of
Uralogy, Department of Surgery, Chi Mei Medical Center, Tainan, Taiwan, 3 Medical Device Innovation
Center, National Cheng Kung University, Tainan, Taiwan

* pswaldchuang & mail. noku.edu. tw

CII'OSS\'1 ark AbStrGCt
This study combined optical diffusometry and bead-based immunoassays to develop a
novel technigue for guantifying the growth of specific microorganisms and achieving rapid
AST. Diffusivity rises when live bacteria attach to particles, resulting in additional energy
a OPEN ACCESS from matile microerganisms. However, when UV-sterilized (dead) bacteria aftach to parti-
) cles, diffusivity declines. The experimental data are consistent with the theoretical model
Citation: Chung C-Y, Wang J-C, Chuang H-5 (2016) i X i ) i o |
Rapid Bead-Based Anlimicrobéal Suscegtibilty predicted according to the equivalent volume diameter. Using this diffusometric platform,
Testing by Optical Diffusometry. PLoS ONE 11(2): the susceptibility of Pseudomonas aeruginosa to the antibiotic gentamicin was tested. The
el48864. do10.1371/Journal.pone 0146854 result suggests that the proliferation of bacteria is effectively controlled by gentamicin. This
Editor: Bing-Yang Cao, Tsinghua University, CHINA  Study demonstrated a sensitive (one bacterium on single particles) and time-saving (within
Rocaived: Octcber 27, 2015 2 h) platform with a small sample velume (~0.5 pL) and a low initial bacteria count (50 CFU

per droplet -~ 10° CFU/mL) for quantifying the growth of microorganisms depending on
Brownian motion. The technique can be applied further to other bacterial strains and
increase the success of treatments against infectious diseases in the near future.

Accepled: January 25, 2016
Published: February 10, 2018



Antibiyotik Direncini Tespit Etmek

Optikal Difizometri

* Antikorun aktive edilmesinde EDC-NHS kimyasallari kullanilarak antikorun
polystyrene matrikse baglanmasi.

Amine-modified
polystyrene particles

Anti- P. aureginosa  NHS
Polyclonal antibody



Optikal Difuzometri

* Boncuklar Gizerinde yakalanmis P. aeruginosa.




Optikal Difuzometri

@PLOS I SR Rapid Bead-Based AST by Optical Diffusometry
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Fig 1. The optical diffusometric platform. (A) Schematic of the optical diffusometry. (B) The relationship of Brownian motion and the particle size change
due to the bacterium-particle binding. The corresponding diffusivity values are derived from the cross-correlation algorithm. A large particle diameter results
in a narrow correlation peak.

doi:10.1371/jourmnal pone.0 148664 g001




Optikal Difuzometri
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Ticarl sistem- Accelerate Diagnostics Pheno System

e Accelerate Diagnostics; direkt 6rnekten hizli tanimlama ve duyarlilik

1!, NCLELERATE

CHNOSTIES

() <&y
®
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Accelerate Diagnostics - Pheno System

« Ornekteki bakteriyi saflastirma ve cogaltmak

1 saat 8-48 saat




Accelerate Diagnostics - Pheno System

e Bakteri hiicrelerin 6rnek muayene maddesinden saflastirilmasi icin elektroforez ve

filtreleme sistemi (elektrofiltrasyon).




Accelerate Diagnostics - Pheno System

e Mikroorganizmanin tanimlanmasi

1 saat 8-48 saat




Accelerate Diagnostics - Pheno System

* Multiplexed Fluorescence in situ Hybridization (FISH)



Accelerate Diagnostics - Pheno System

* Multiplexed Fluorescence in situ Hybridization (FISH)

POLYMICROBIAL
GAPABILITY




Accelerate Diagnostics - Pheno System

* Antimikrobial duyarliliklarinin belirlenmesi

4-5 saat 24-48 saat




Accelerate Diagnostics - Pheno System

* Antimikrobial duyarlilik testi; zaman-atlamali mikroskop ile ireme/inhibisyonun takibi




Accelerate Diagnostics - Pheno System

* Antimikrobial duyarlilik testi; zaman-atlamali mikroskop ile ireme/inhibisyonun takibi

AST REPORT IN UNDER 7 HOURS

Faster results for better care




Accelerate Diagnostics - Pheno System

Rapid Automated Microscopy for Microbiological Surveillance of
Ventilator-associated Pneumonia

Ivor S. Douglas', Connie S. Price?, Katherine H. Overdier', Robert F. Wolken®, Steven W. Metzger®, Kenneth R. Hance®,
and David C. Howson*

"Division of Pulmonary Sciences and Critical Care Medicine, 2Division of Infectious Disease, and ®Respiratory Therapy, Departrment of
Medicine, Denver Health Medical Center, Denver, Colorade; and “Accelerate Diagnastics, Inc., Tucson, Arizona

CLINICAL MICROBIOLOGY PRESENCE/ABSENCE
=1 = 10% CFWmL

Positive Negative
Positive 7 2
AUTOMATED
MICROSCOPY
Megative 0 B4
Sensitivity=100% Specificity=973%

Figure 1. Performance charactarstics of automated microscopy comparnad with clinical culturne for
gualitative presence or absanca of veniilator-assoclated preumonia (VAP)-assoclated bacterda above
tha VAP diagnostic threshold of 1 x 10®* colony-forming units (cfu)fmi.



Molekuler Epidemiyoloji

Nasil?




Molekuler Epidemiyoloji

« Bugln icin ise molekller epidemiyoloji terimi;
genellikle "molekiler biyolojik yontemlerle sus tiplendirme”

calismalarina verilen ortak bir isim gibi kullanilmaktadir.




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

gl rans Molekiiler epidemiyolojinin sinirlaring
mmm« ks - etken mikroorganizmanin tespiti
- bulasma yollarinin arastiriimasi
virtlanslarindan sorumlu genlerin belirlenmesi ve

izolatlar arasi klonal iliskilerin arastirilmasini

kapsayan genis bir yelpazede cizilmistir.



Molekuler Epidemiyoloji

« Hastane infeksiyonuna neden olan etkenlerin izini strebilmek igin;
1. izolatlarin molekuller karekterizasyonu yapilmali ve
2. izolatlar arasindaki klonal iliskiler genotiplendirme yontemleriyle

arastiriimalidir.



B3
Izolatlarin Molekiiler Karakterizasyonu U:‘?m\?é
s 4

- Izole edilen mikroorganizmalarin molekiler karakterizasyonu igin; A
- antimikrobiyal direng genleri
« virtlans genleri
« mobil genetik elemanlari
= plazmid
= transpozon
= Integron

* hulcre duvar yapilar arastinimalidir.



|zolatlar Arasindaki Klonal iligkilerin Arastiriimasi

DISEASES

l RAPD
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IMOLECULAR RELP PFGE
| EPIDEMIOLOGY AFLP
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W INFECTIOUS AP-PCR A N\

Dizi analizi

MLST




Molekuler epidemiyoloji icin yontemler

e Hastane infeksiyonlari ile iligkili mikroorganizmalarin molekiiler tiplendirilmesinde;
kromozomal DNA polimorfizmine dayali olan yontemler, hizli ve glivenilir olmalariyla 6n

plana ¢ikmaktadirlar.

- Pulsed field gel electrophoresis (PFGE)

- PCR-restriction fragment length polymorphism (PCR-RFLP)
- Random amplified polymorphic DNA (RAPD)

- Arbitrarily primed polymerase chain reaction (AP-PCR)

- Repetitive extragenic palindromic element-PCR (rep-PCR)

- Amplified ribozomal DNA restriction analysis (ARDRA)

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



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-Rad) ‘izt —

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

- Quantar Pro (KeyGene Producrts, Wageningen, Ne h:EI % e —

)

EEESSE

.- B
s\ <=2/ 5 GelCompar Il
P Nl
1
and a wide range of quantification, clustering,
dentification and statistical tools
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Gel-Pro
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http://www.meyerinst.com/html/mediacy/gp.htm

Pulsed Field Gel Electrophoresis (PFGE)

e Sonugclarin analizi ve yorumlanmasi

P60 m P49 P52 M P54 P81 P62 P63 P59 ] pea P2 ATCC P3 P4 P5 P86 P7 ATCC P9 ™23 ATCC P23

P11 M P12 P13 P16 PT P18 M P14 P19 P15 #IO0 M
— . — — = -
W A A A e e e e e e D e - e e G S RS SN = B s am WB e - S an

enotip P-VIII

-Suglar anestezi-reanimasyon
yogun bakim Unitesinden, bir
aylik bir dbnemde, entiibe

hastalarin trakeal

aspiratlarindan izole edilmistir.
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P65 P66 M P21 P58 P50 P51
- e -

| —
—
-

»




Molekuler Epidemiyoloji Ne Zaman Kullanilmali ?

« Her zaman

New Micromovocica, 31, 401408, 2008

Infection

Epidemiological Characteristics of Fatal
Candida krusei Fungemia in Immunocompromised
Febrile Neutropenic Children
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Yogun bakim hastalari
kiiltirde GUreme ve identifikasyon

1

Hastane infeksiyon
kontrol komitesi

|

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
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JUSTUS-LIEBIG-

[ ]
o) LVERSTAT DZIF

Diagnostic Report: Acinetobacter baumannii

Isolate number 113 2012-09-04
Throat swab N1 HOOK-XHGIHHNK

Phylogeny

]

ST rEmm
"

100 jAcinstolectier baumanril sample no 292 &,

i Acinetobacter baumanrii sample no 278 ":. -]
Resistance Antibiotic group Location : Acingtabacior Eaumannii MOR TJ i
genes \ng Acinetabactr Baummnnii MDR 2108

Acinsichaciar Baumanni TCOC ABOTIS

bla . - Beta-Lactam Plasmid 1 10| Acinetcsscer beumemii TYTH 1
bk—_.m_ﬁ Beta-Lactam Chromosome e i[.ﬂ.::nm-:tamsr Eaumanni 1656
= 100 L Aginetabacter baumannii ACICL
aadAl Mﬂiﬂﬂgﬂl‘ﬂﬂSﬂE Chromosome | S Acinetobacter baumanmi ATCC 17978
————— Adinelaacier krannli SDF
sull Sulfonamid Chromosome E"""" s Acinctabacter bessmnii ABIIST
| 7] Arnatebactar baumannii campla mo 113 «

m Acinetohacter baumannii A8307 0294
100 Beinetnhacter baumannii VE

Virulence genes detected | Location ’ Ainstobacter olsorans DRt

Type IV sacretion system Plasmid 2 T

CAVE: Strain with two carbapenemase genes detected. Classified as multiresistant. Phylogeny relation traced to
known outbreak strain AB0O057. 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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Yeni Nesil Dizileme Sistemleri

' ' A Section 506-conformant HTML version

wvallable ot httpu/idx.doi.org/10.1

Outbreak Breakthrough

Using Whole-Genome Sequencing to Control Hospital Infection

The level of detall pr0v1ded by whole- genome sequencing could glve hospltals the tools they need to stop outbreaks before they start.
Background: © hxdbzxy, tterstock; £ ¥ 0157:H7 ganome map repri d by pe sion from Macmillan Publishers Ltd: dok:10.5923/s.microbiology.201401.02
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Broad Active Surveillance Enabled by
Pathogenica’s HAI BioDetection Kit

Jack T. Leonard, Adeyemi Adesokan, Stephen Bruso, Thomas Clarke IV, Graeme Doran, Sarah Gruszka,
Sarah Mahoney, and Alexander Rolfe

SPECIES
IDENTIFICATION

~ RESISTANCE
CHARACTERIZATION

STRAIN TYPING

Figure 1: In addition to active surveillance, HAl BioDetection is suitable for strain-typing and antimicrobial
resistance characterization.
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bioMeérieux EpiSeq™" :
When Next-Generation Sequencing meets
microbiology serving epidemiology

* Not for diagnostic use

bioMeérieux EpiSeq™, the service of choice to
help manage Healthcare-Associated Infections
(HAI) using Next-Generation Sequencing
(NGS) technology

Fighting Healthcare-Associated Infections is your critical challenge so put the
power of Next-Generation Sequencing on your side.
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* Hastane infeksiyon kontrol komitesine anlik bilgi verdik ve
haftalik toplantilarina katildik.

* Yogun bakimlarda salginlardan etkilenen hasta sayisi artmadan
mudahale edilmesine katkida bulunduk.

* Hastane infeksiyon kontrol komitesinin elini gticlendirdik.




