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Clinical Microbiology in the Year 2025

W. Michael Dunne, Jr.,'* J. Keith Pinckard,' and Lora V. Hooper’

Departments of Pathology and Immunology® and Molecular Biology and Pharmacology,”
Washington University School of Medicine, St. Louis, Missouri 63110

DESTROYERMEN

The clinical microbiology laboratory is in the midst of a diagnostic revolution.
Messacar K. J. Clin. Microbiol. doi:10.1128/JCM.02264-16
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SOSYAL PROGRAM

10 MART-PERSEMBE / 21:30-23:30
YENI TURKU KONSERI

Molekiuler Testler = Vazgecilmez Alet Kutusu

* Nuikleik Asit Tabanh Testler;

* Nukleik Asit Eldesi + Amplifikasyon

* Minyatiirizasyon; “Stand-Alone”’ sistemler;

“Point of Care” Teknolojileri
* DNA Dizi Analiz Yontemleri
e Kutle Spektrofotometresi

* “Phage Display”



Amplifikasyon Yontemleri

Dongiisel Isi Profili Kullananlar

PCR
Real Time PCR

Izotermal Yontemler

LAMP

RPA

RCA

Helikaz Depended
Amplifikasyon

LCR




Real Time PCR; Coklu PCR; Digital PCR
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Preparation Distribution PCR reaction Readout

gDNA, cDNA, RNA, Sample partitioned @ Positive reactions Absolute
plasma into many reactions @® Negative reactions quantification

IO IO N X

A0

QuantStudio™ 3D Digital PCR Chip




ﬂJFIFEF!EEI'I Applications Products About Us Investors Contact

BEIOSYSTEMS

QOverview ICELLS Single-Cell System Apollo 324 SmartChip TE SmartChip Eeal-Time PCRE Chips and Consumables

Chvervisw Advantages MSHD Configurations References Felated Applications

/[ ssay: samples "\ Many Flexible Configurations
12 384
24 216
36 144 With many different preprogrammed dispense configurations on the MSND
48 108 . . . . :
= % printing your assays in your lab has never been easier. Print in your lab in
72 72 about 30 minutes and begin your experiments today, no need to wait.
80 64
96 54
120 42
144 36
216 24
248 20
294 16
\ 384 12 /




ThermO FiSher Q 3 Contact Us Signin - Quick Order ﬂ

A new ordering interface!

Design your own plate. building from inventoried, pre-designed, and custom TagMan® Gene expression assays. Minimum order quantity is dependent upon

OpenArray® format.

Select your array format:

137 138 139 140 141 142 143 144
161 162 163 164 165 166 167 168
185 186 187 188 189 190 191 192

121 122 123 124 125 126 127 128
145 146 147 148 149 150 151 152
169 170 171 172 173 174 175 176

129 130 131 132 133 134 135 136
153 154 155 156 157 158 159 160
177 178 179 180 181 182 183 184

Minimum
Format Number of Assays Number of Samples Order Qty
18 18 48 1110 pack) View Layout Select
56 56 48 1110 pack) View Layout Select
112 112 24 2 (10 pack) View Layout select
168 168 16 3 (10 pack) View Layout celect 1 2 3 4 5 6 7 8
_ a 1 2 3 4 5 6 7 8
224 224 12 4 (10 pack) View Layout select b 10 11 12 13 14 15 16
c 17 18 19 20 21 22 23 24
FOR GT CUSTOM 192 d 25 26 27 28 29 30 31 32
1 2 3 a4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 e 1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8 a 9 10 1 1z 13 14 15 16 a 177 18 19 20 21 22 23 24
25 26 27 28 29 30 31 32 b 33 34 35 36 37 38 39 40 b 4 42 43 44 45 46 47 48 f Io 11 12 13 14 15 16
49 S0 51 52 53 54 55 56 c 57 58 59 60 61 62 63 64 c 65 66 67 68 69 70 71 72 g 17 18 19 20 21 22 23 24
73 74 75 76 77 78 79 80 d 81 82 8 84 8 8 8/ 88 d 8 90 91 92 93 94 95 9%
97 98 99 100 101 102 103 104 e |105 106 107 108 109 110 111 112 e | 113 114 115 116 117 118 119 120 h 25 2 27 28 29 30 31 32
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nature

Techniques for life scientists and chemists

Journal home = Archive > Technology Feature > Full Text

TECHNOLOGY FEATURE

Nature Methods 7, 351 - 356 (2010)

Journal home

Advance online
publication

Current issue

Focuses and
Supplements

Methaaora bloa

Fixed or
custom primer
panels

SmartChip is
configured for
multiple samples and
contain target
specific primers

doi:10.1038/nmeth0510-351

Clever PCR: more genotyping, smaller volumes

Monya Baker®

B Table
With microfluidics and multiplexing, researchers can get more information from '€ Previc
PCR products in less time and with fewer reagents. s
Dispense Perform Pool Purify and
samples and singleplex indexed Sequence
indexed primers PCR samples
3 4 5 >
- [~ —
n =
0 & - -
Lo -
—
Multi-Sample 96 well Thermal Amplicons Indexes sequencing
Nanodispenser Cycler with extraction using ready amplicons
dispenses samples & SmartChip PCR proprietary are purified & NGS
indices onfo chip adapter method* ready

Search NN WY 7dvanced search
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ubscri |ibrary \

- Genomic DNA
/ _ template mix

PCR droplets

Break emulsion

RainDance creates tiny droplets as vessels for PCR amplification.



lzotermal Yontemler

LAMP

TMA, NASBA

RPA

RCA

Helikaz Depended
Amplifikasyon

* LCR gy
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The RPA Cycle
All steps operate at low constant temperature (optimum 37°C)
a. Recombinase/ oligonucleotide primer complexes form and target homologous DNA
“ N ’ 4 Q _.'7..
|
@ b. Strand exchange forms a D-loop
seeo,
@
c Po]ymmse initiates synthesis
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C ‘ ‘
d. Parental strands separate & synthesis continues
=
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Amplifikasyon Yontemleri ve Sensor Teknolojisi

Dongiisel Isi Profili
Kullananlar

PCR
Real Time PCR

Izotermal Yontemler

LAMP

RPA

RCA

Helikaz Depended
Amplifikasyon

LCR

Saptama, Sensorler

Fluorescence based real-time
detection

Electrophoresis

Lateral Flow

DNA hybridization microarray
Electrochemical method




Monochrome CCD camera
1024 x 1344 pixels =1,3 Megapiksel

12 Megapiksel 16 Megapiksel 13 Megapiksel




“Stand-Alone” Sistemler ; XCP nucleic acid detection
device (Ustar Biotechnologies)/BESt Cassette (BioHelix)

* Amplifikasyon Grdninu lateral flow stribe aktariyo.
* Urnler biotin-FAM, biotin-DIG isaretli olabiliyo.

* Amplifikasyon tipl dogrudan kartusa
yerlestiriliyor

* isoAmp HSV assay FDA onayl




“Stand-Alone” Batunlesik Sistemler ;
GeneXpert (Cepheid)
(1

Sputurm quefaction The Xpert MTB/RIF Assay
and inactivation with
2:1 sarmple reagent

Sample Ultrasonic lysis DNA molecules Seminested
- automatically of filter-captured mixed with dey real-tieme
, . filtered and organisms to PCR reagents
and detection
m in integrated
reaction tube

Transfer of Printable
2 'ﬂ maten" ! | R " — — sy mu"
Into test cartridge .

Cartridge inserted into . ———
MTB-RIF test platform

END OF
HANDS-ON WORK

Time to result: 1 hour 45 minutes



“Stand-Alone” Butunlesik Sistemler ; FilmArray
(Biofire)

(A)




“Stand-Alone” Butunlesik Sistemler ; eSensor
(GenMark)

FDA onayli solunum yolu paneli,
HCV RNA ve Genotiplendirme
kiti yolda
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Theranostics 2016, Vol. 6, Issue 2 231
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eV rrrERrATIONAL PUBLISHER %ern“osti s

2016 6(2): 231-242. doi: 10.7150,/thno. 14023

Resecarch Paper

Smartphone-Based Fluorescent Diagnostic System for
Highly Pathogenic H5N 1 Viruses

Seon-Tu Yeolt, Kyunghan Choi?¥, Bui Thi Cuct, INguyven INgoc THong!, Duong Tuan Baol, WNguven Minlh

Sample pad

Strip %

Conjugate pad

15 minutes

Anti- Anti- Anti- Coumarin-

HSN1

Vius mouse influenza mfluenza Latex derwved Bioconjugate
19G NP NP dendrnimer
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Lab-on -Chip




Point of Care Tests (Yerinde Bakim Testleri)

«POC testing as patient specimens being assayed at or near the patient, with the assumption that test results will be

available instantly or in a very short time frame, to assist care-givers with immediate diagnosis and/or clinical
intervention. »

POC testlere olan gereksinimler saglik altyapilari guclu ve herkes icin ulasilabilir olan gelismis

ulkelerle saglik altyapisi zayif ve cogunlukla erigilebilir tek test secenegi olan az geligsmis
ulkelerde farkh

Affordable

Sensitive
Kolay uygulanabilir olmakla birlikte POC testler gegmiste genel olarak: apecn;l(.: d
- Teknisyen hatalarina acik ser— riendly
- Duyarlilik ve ézgillikleri diisiik Rapid

Equipment-free
Delivered to those in need



Point of Care Tests (Yerinde Bakim Testleri)

* Toplumda kullanimi???

- Eczanelerde test yapilmasi

- Kendi kendine testler =» Evde testler
- Mobil teknolojiler

- Sahada mobil teknolojiler



“Point of care” Test ornekleri

Gercek Zamanli

PCR

GeneXpert

Liat Analyzer

FilmArray

LA-120

Twista

BEStCassette

Simplexa Direct
Amplification Disc

Cepheid

IQuumM

IdahoTechnolgies

Eiken

TwistDx

Optigene

U-StarBiotech BioHelix

Focus 3M Integrated Cycler

Evet 90-120
Fluoresans
Evet PCR Gercek Zamanl <60
Fluoresans
Fl
Evet PCR >on Fluoresans 60
Olcima
Z
Hayir LAMP Gercek zamanly <60
Fluoresans
G kZ I
Hayir RPA STeex camant <20
Fluoresans
G k Z I
Hayir LAMP Sreex camant <20
Fluoresans
Hayir izotermal Lateral Flow Bilinimiyor
G k Z I
Evet PCR ergex camant 60

Fluoresans



Yeni Kusak Dizileme Sistemleri

| |
e H Year
70’s E 11 E12

Sanger seq Sanger seq autom
M&G seq developmen




Temel Yeni Kusak Dizileme Uygulamalari

* Metagenomik yaklasimlar ve patojen tanimlama;

* Patojenin konakla ve konaklar arasi etkilesiminin incelenmesi (Salgin
analizi, molekuler epidemiyoloji);

 Konak-etken iliskisi calismalari (llac direnci, asi ve yeni tedavi
yontemlerinin gelistirilmesi)

* Konagin genetik yapisinin incelenmesi (infeksiyonlara yatkinlik,
direncin anlasilmasi =2 kisisellesen tip)



Metagenomik Yaklasim

THE SUPERORGANISM

Human genome
23000 gecos

THE SUPERORGAN

Gometic praoks

Microbiome

— ) .

Genes assigned to KEGG
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Human
microbiome

m Polyketides/NRPS
Xenobiotic metabolism

M Biosynthesis of
secondary metabolites

M Glycan biosynthesis
and metabolism

m Nonpeptidal
amino acid metabolism

Amino acid metabolism
Nucleotide metabolism
Lipid metabolism

Energy metabolism

Carbohydrate metabolism

Homo sapiens

Nyl Noes
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s Ganestic poals

~ Microbiome

Microproteome '
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" Micrometabolome

MOBILE DNA TRANSFER

ACCEPTOR BACTERIUM
OF FOREIGN DNA
(BASIC GENETIC POOL)

DYNAMIC METAGENOMICS

pathobionts. commensals, resilients.

N O PLASMID TRANSFER

TRANSFORMED BACTERIUM
(NEW ASSEMBLED GENETIC POOL)

PHAGE-BASED TRANSFER 5 Q‘ O.

Mass sequencing
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Yeni Kusak Dizileme Yontemleri
Zayif Halka = Biyoinformatik




Kitle Spektrofotometresi:

Microbe Mixture

PCR Coupled to Electrospray lonization Mass Spectrometry (PCR/ESI-MS)

STEP #1 - DNA extraction and PCR with universal primers and calibrant plasmids
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Kitle Spektrofotometresi:
PCR Coupled to Electrospray lonization Mass Spectrometry (PCR/ESI-MS)

ASSAY COVERAGE SAMPLE TYPE
BAC BSI 750+ Bacteria, Candida Sml EDTA whole blood
and 4 Antibiotic Resistance

Markers: mecA, vanA,
BAC SFT vanB and kpc Sterile fluids and tissues

Identical coverage as BAC BSI
BAC LRT and BAC SFT with additional BAL and ETA
semi-quantitative threshold
viral IC 130+ Viruses In Plasma
13 reporting groups

CE Marked. For In Vitro Diagnostic Use.




- VIRSCAN
“Phage Display”

Bacteriophages are engineered
o canry s from Known
human viruses,

93,000 Kisa DNA fraagmani

206 virus turune ait 2 5
1,000 bilinen insan virus

kdkenini taniyabilme

-
&
=~ 2

Number of antiviral
antibodies detected
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Alet Cantasindaki Pek Cok Alet

I HAVEN'T A CLUE WHAT IT
DOES, BUT I DON'T KNOW HOW
1 MANAGED WITHOUT IT.

CAR TOONSTOC
7 . CO }

" !'d)u

CHRIS
MADIEN

THE SecleT
TO A HAPPY LIFE?

. www.georgetrosley.com




Lean Microbiology-Removing «Muda»

Arti Deger Uretmeyen Etkinliklerin Sonlandiriimasi

* Tip 1 Muda: «ise yaramiyorsa yapma» yaklasimi ile hemen elimine edilebilecekler.

* Tip 2 Muda: Islerin su an icin yapilma sekli icin gerekli olan ve elimine
edilemeyecekler (denetim, gozetim, kalite kontrol icin gerekli olanlar...)

the microbiology laboratory today is exceedingly “faced with
a superabundance of academic information and pressure to
perform exhaustive, expensive, clinically irrelevant [testing]”,
which, when misguided “misleads physicians into erroneous
diagnosis and inappropriate therapy”.

“more practical, economical, clinically meaningful approach”
Messacar K. J. Clin. Microbiol. doi:10.1128/JCM.02264-16



Hastam

ke ? Temel Beklentiler;

Etkin
Antimikrobiyal
Ajan Hangisi ?



Kan Akim
infeksiyonlari
Paneli
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Solunum Sistemi Gastrointestinal
Paneli ¢ ¥ Sistem Paneli

MSS Paneli

Sendromik Multipleks Tani Kitleri

Bakteriyel, Viral, Fungal, Parazitel Etkenle

r + Direng I

Cinsel Yolla
Bulasan
Hastaliklar;
Dokintl; Goz
infeksiyonlari




sl (s

SELF-EMPLOYED



















Maliyet Etkinlik

4008 900.200 Alanin aminotransferaz (ALT) 1,09 %

4009 900.210 | Albiimin 0,99 £

4021 900.340 Alkalen fosfataz 1,09 &

4025 900.370 | Amilaz 1,39 &

4047 900.580 Aspartat transaminaz (AST) 0,99 %

4059 900.690 | Bilirubin Direkt 0,99 %/

4059 900.690 Bilirubin Total 0,99 %

4081 900.901 | CRP, nefelometrik 4,48 &

4089 901.020 | Demir (Serum) 1,09 ¢

4091 901.040 Demir baglama kapasitesi 1,09 ¢

4114 901.220 | Ferritin 4,97 & -

4119 | 01.260 | Fosfor (7) 0994 Reverse Transcriptase
4141 | 901500 | Glukoz 0,99 % 4871 1908.732 )

4164 901.730 | Idrar mikroskobisi 1,79 % PC R M u Itl p I eX Z 18 89 i,
4168 | 901.780 | TiT 4,97 % ’
4182 901.910 | Kalsiyum (Ca) 1,09 ¢

4199 902.090 | Klor (Cl) 0,99 %

4208 902.180 Kreatin 1,09 &

4209 902.190 | Kreatin kinaz (CK) 1,39%

4212 902.220 Kreatinin klerens testi 3,38%

4217 902.260 Laktik Dehidrogenaz (LDH) 0,99 %

4296 903.130 | Potasyum 1,09 %

4300 903.170 | Procalcitonin 25,37 %

4323 903.400 | Sedimentasyon 1,69 %

4330 903.470 | Serbest T3 4,48 &

4331 903.480 | Serbest T4 4,48 &

4153 901.620 | Tam Kan (Hemogram) 2,98 %

Toplam

77,01%




ZAMAN
Hastam “window period”

Infektemi ? .
/

RN ZAMAN

. S “window period”
Ornek Toplama

Etkin
Antimikrobiyal
Ajan Hangisi ?

| Duyarlilik

Organizma Tanimlama

Testi



Klinik
Degerlendirme

__________________

__________________

_______________________

- ————

Tani YOonetimi:
*Dogru Test

_———— -

*Dogru Hasta
*Dogru Zaman
*Dogru Yer

L

INFEKSIYON

Molekiiler Tani
Testi istemi

HASTALIKLARI

\A A/

Tani ve
Tedavi

Antimikrobiyal
YOonetim:

*Dogru Degerlendirme
*Dogru Antimikrobiyal
*Dogru Zaman

Test Sonucu
Raporlanmasi




Impact of a Healthcare Provider Educational
Intervention on Frequency of Clostridium difficile
Polymerase Chain Reaction Testing in Children:

A Segmented Regression Analysis

Larry K. Kociolek,'* Maria Bovee,” Donna Carter,’ Jody D. Ciolino,” Rupal Patel,* Anna O’Donnell,”

Angela H. Rupp,” Xiaotian Zheng,*” Stanford T. Shulman,'* and Sameer ]. Patel'-

"Pediarric Infecrious Diseases, *Infection Prevention and Control, *Pathology and Laboratory Medicine, *Dieparmment of Pharmacy,
Ann & Robert H. Lurie Children's Hospital of Chicago, *Departments of Pediatrics, “Preventive Medicine-Biostatistics, and
“Pathology, Northwestern University Feinberg School of Medicine, Chicago, lllinois

Results. Hospital-wide, absolute TR reduction was 0.71 (P[level] = .0067; Pltrend] =.0042) and absolure
PR reduction was 0.14 (P[level] =.22; P[trend] = .018). In the outpartient setting, absolure TR reduction was 0.30
'Pllevel] = .0015; Pltrend] << .001) and absolute PR reduction was 0.09 (P[level] = .0069; P[trend] = .046). The
incidence density of healthcare facility-associated CDI did nor significantly change after the EL. The EI was
associated withl;wnid;mu_'{' of 574 tests and 113 positive tests |1’:1m:| subsequent antibiotic courses) during the
postintervention period, which saved approximately $250 000|in patient charges related to CDI testing and

[reatment.

Table 1. Topics Included in the Healthcare Provider Didacric
Education

Topics Included in 15-Minute Clinician Didacric Education

® Epidemiology of Clostridiem difficile infection (CD1) and
asymptomatic carriage

®  difficile polymerase chain reaction test interpretation

®* American Academy of Pediatrics recommendations for CDI testing
[19]

® Hospiral CDI surveillance and C difficile testing data

® [mpact of CDI misdiagnosis on patient care and hospiral CDI
surveillance

® Suggesnons for improving CDI testing behaviors

* Duestions and answers

Addirional Topics Included in 30-Minute Microbiology Technologist
Didactic Education

® Beview of criteria for rejecting specimens for CDI resting

® Guidance for responding to healthcare provider inquiries after
specimen Fejection

Table 2. Electronic Medical Record Prompt When Ordering
Clostridium difficile Polymerase Chain Reaction (PCR)
Testing

Because C difficile PCR. s highly sensitive and frequently idenrifies
colonized patients, testong should NOT be ordered for panents with
low probability of infection, such as the following:

® A panent without risk factors who has vomiting as a significant
complaint.

* The stool is soft or formed.

® A patient has diarrhea and is prescribed stool softeners or laxarives.

® The test 1s ordered as a “vest of cure™ after treamment.

* A neganive C difficile PCR result was reported within the last 7 days.




Genisletilmis Spekturumlu Yonetim

AlD stewardship model

A.l.D.+C

Patient with possible infecticus problems

Antimicrobial Stewardship

Performing microbislogical disgnostics

Infection Control Stewardship

Diagnostic Stewardship
+

An@microbial order
from clinical
pharmacy

Butomatic amail
slertautocmsabc
stop order

Cost Stewardship

Dizgnostice-basad infection prewenition

amtimicrobial

trestment plan

ISP

imfectious probldem




Kulture (ve mikroskopiye) dayali bir kultur....

cannot currently, and perhaps will never be
able to, provide a definitive ‘no’ to rule-out

infection

Messacar K. ve ark. J. Clin. Microbiol. doi:10.1128/JCM.02264-16

Tesekkiirler...




