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Sunum icerigi

Giris (Onemi-Tanim-Uygulama alanlan)
Tarihce

Tani Testleri

-Viral

-Bakteriyel

-Kombine (virus-virus/ virus- bakteri)
-TB

Maliyet

Ufukta neler var?

Rehberler ne diyor?

Eve gidecek mesajlar
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* ‘Tipta yuzyilin yeni yuzu’
» ‘Kisisellestirilmis tani ve tedaviye giden yolun
baslangicr’
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‘PoC’: Point of Care
*Hasta basinda
*Kisisellestirilmis
*Tedaviyi hizl
yonlendirme
*Toplum sagligi
acisindan onemili
bulasicr hastaliklar
icin vazgecilmez

Pierre-Edouard Foumnier, Michel Drancourt, Philippe Colson, Jean-hMarc Rolain, Bemard La Scola, Didier Raouit. Modem

clinical microbiology: new challenges and solutions Nature: Reviews: Microbiology.2013.11;574-585.




Tanim

* Molekuler Tani

DNA ve/ veya RNA'da olan patojenik
mutasyonlari gosteren testler

* Molekuler Mikrobiyolojik Tani

Mikro organizmalarin kendisinin veya
komponentlerinin direkt veya dolayli olarak
gosteren testler




Molekuler mikrobiyolojik
testler

Molekiiler Laboratuvar

genetik bk

teknolojisi

Molekller
Mik.
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Plasmodium spp.
Dengue virus

Pneumonia Gastroenteritis
Influenza viruses Rotavirus
Respiratory syncytial virus Adenoviruses
Mycoplasma pneumoniae Clostridium difficile
Bordetella pertussis Helicobacter pylori
Staphylococcus aureus
Pneumocystis jirovecii
Legionrella urinary antigen
Pneumococcal urinary
antigen

Sink DNA extractor

Computer

Thermal cycler g BSL3 hood

Vortex —

Dry bath —
incubator

Centrifuge

+4° C refrigerator

Pharyngitis Meningitis
Streptococcus pyogenes Enteroviruses
Neisseria gonorrhoeae Epstein—Barr virus Varicella—zoster virus
Herpes simplex virus Streptococcus pneumoniae
HivV Pneumococcal urinary
Chlamydia trachomatis " antigen
; Cryptococcus neoformans

Nature Reviews | Microbiology
Pierre-Edouard Fournier, Michel Drancowurt, Philippe Colson, Jean-Marc Rolain, Bemard La Scola, Didier Raoult. Modem

clinical microbiology: new challenges and solutions Nafure: Reviews Microbiology. 2013.11,574-585.
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www. thelancet convrespiratory Vol 1 june 2013

Comment @ Rapid diagnostics urgently needed for killer infections

*Alimuddin Zumila, Vanya Gant, Matthew Bates,

Peter Mwaba, Markus Maeurer, Ziad A Memish

Centre for Clinical Microbiology, Division of infection and
Immunity, University College London, London NW3 2PF, UK (AZ,
MEB); Department of Medical Microbiology, University College

Bugun SS enfeksiyonlar testleri;
*Kulturde uretilemeyen yada zor ureyen;
-Ab direncli bakteriler (MDR-TB dahil)
-Azol direncli mantarlar
-B.pertusis
-MRSA
*Viral patojenler veya viral-bakteriyel
koenfeksiyonlar




Gelecekte aranacak ozellikler ;

*Ucuz

*|nsandan bagimsiz hazirlik yapabilen
(robotize-tam otomatize)

*Kullanici dostu/ kolay uygulanan
*Ortalama 1 saat icinde sonuc veren
*Cogul m.o. analizi yapabilen

*Kabul edilebilir sensitivite

*Yiksek spesifite

*Ab/antiviral direnci gosteren
*Tasinabilen/ hasta basi uygulanabilen
*Alternatif enerji kaynaklariile calisabilen

(glnes)




Solunum Sistemi Enfeksiyonlari

SUPPLEMENT ARTICLE S284 « CID 2011:52 (Suppl 4) « Pavia

Viral Infections of the Lower Respiratory Tract:
Old Viruses, New Viruses, and the Role
of Diagnosis

Andrew T. Favia

Syndrome Etiologic agents

Bronchiolitss RSV, hMPV, PIV, adenovirus, coronaviruses, influenza viruses, Chiamydophila pneumonie,
Mycoplasma pneumoniae, rhinovirus, bocawirs,

Exacerbations of Wheezing/Asthma RSV, hMPV, rhinovirus, adenowirus, PV, coronaviruses, influenza vruses, Chimydophig
pneumoniae, Mycoplasma pneumoniag, bocavirus

Croup PV, Influenza, adenovirus,

Pneumonia Influenza, Streptococcus pneumoniae, Mycoplasma pneumoniae, PV, adenovirus, RSV,

hMPV, Streptococcus pyogenes, Staphylococcus aureus
Pneumonitis in Transpiant Recpients RSV, PV, influenza, hRMPV, adenovrus, rhinowirus

NOTE. Pathagens m bold are thought 1o be the most common atiologes. hMPV, human metapneumovinus; PIV, paranfiuenza wirus 1, 2, 3, RSV, resprratory
syncyltal virus.




Tiir/Serotip/ genotip sayisi

irus ailesi IGenus

RNA
Coronaviridae Coronavirus
Orthomyxoviridae Influenza A
Influenza B
Influenza C
Paramyxoviridae
subfamily Paramyxovirinae Respiravirus
Rubulavirus
Pneumovirus

subfamily Pneumovirinae Metapneumovirus

Picornaviridae Enterovirus
Rhinovirus
Parechovirus

3 grup, 3 subtip

1tlir- HA ve NA subtipler
1 tur

1tur

PIV-1 ve PIV-3
PIV-2 ve PIV-4
1 insan RSV tur-iki tip
1HMPV tur-iki serotip

4 tur, >60 serotip
2 (veya 3) tur, >100 serotip
2 serotip

Tahio adaptasyon alint; Atmar RL, Greenberg SP. Bespiratory virus infections, in Informa healthcare:. Lennet's
L aboratary Diagnosis of Yiral Infections. Eds Keith R. Jerome 2010;247-271.




Viriis ailesi lir/Serotip/ genotip sayisi

DNA
Adenoviridae Mastadenovirus 6 tur(A-F), 51 serotip
Herpesviridae
subfamily Simplexvirus 2 tur (HSV-1 ve 2)
Alfaherpesvirinae Varicellovirus 1 serotip
subfamily Cytomegalovirus 1 serotip
Betaherpesvirinae
subfamily Lymphocrypto 1 serotip (EBV)

Gammaherpesvirinae  virus

Tabio adaptasyon alinti; Atmar RL, Greengerg SP. Respiratory virus infections, in Informa: heafthcare. Lennet’s
Laboratory Diagnosis of Viral Infections. Eds Keith B. Jerome 2010;247-271.




YENI VIRUSLER?

248 ATMAR AND GREENBERG

Table 2 New Viruses Detected in the Respiratory Tract since 2000

Virus Year reported
Human metapneumovirus 2001
SARS-coronavirus 2003
Coronavirus NL63 2004
Coronavirus HKU1 2005
Human bocavirus 2005
Human rhinovirus C 2007
Human polyomavirus WU 2007
and Kl

Atmar BL, Greenberg SP. Respiratory virus infections, in informa heaithcare. Lennet's Laboratory Diagnosis of
Viral infections. Eds Keith R. Jerome 2010;247-271.




Ornek Alimi ve Tasinmasi?

* Nasofaringeal suruntu (NF)

* Nasofaringeal aspirasyon (NFA)
* Nasal ylkama

» Orofaringeal suruntu

» QOrofaringeal yilkama

« Balgam

« BAL




Joummatr or CLcar Micromorocy, May 1987 p. 763767 Vol. 25, No. §
00951 137/87050765-05502. 0000
Copynght © 1987, American Socwety for Microtsology

Comparison of Nasopharyngeal Aspirate and Nasopharyngeal Swab
Specimens for Respiratory Syncytial Virus Diagnosis by Cell
Culture, Indirect Immunofluorescence Assay, and Enzyme-Linked
Immunosorbent Assay

GURMUKH AHLUWALIA.' JOANNE EMBREE 't PATRICIA McNICOL.,'* BARBARA LAW * anD

NF suruntu ile NFA arasinda ustunluk yok

——

RSV testing in bronchiolitis: which nasal sampling method
is best?

P Macfarlane, J Denham, J Assous, C Hughes

Arch D Chikd 2005.90:634-635. dot 10.1136/adc. 2004 065144




curnal of Virological Methods 153 (2008) 84-39

SRS Contents lists available at ScienceDirect
—eeerg Journal of Virological Methods
A

journal homepage: www.elsevier.com/locate/jviromet

Dry cotton or flocked respiratory swabs as a simple collection technique for the
molecular detection of respiratory viruses using real-time NASBA

Catherine Moore*, Sally Corden, Jaisi Sinha, Rachel Jones

Tek farki yaratan yontem; ‘flocked’

suruntu; spreyle nemlendirilmis pamuklu
cubuk

JOURNAL OF
B b N | C
VIROLOG

ELSEVIER

Jourmal of Clhmcal Vicology 42 (2008) 65869

Comparison of nasopharvngeal flocked swabs and aspirates for rapid

diagnosis of respiratory viruses in children

K.H. Chan®. J.S.M. Peiris™°, W. LimY_ J. M. Nicholls”. S.S. Chiu*-*
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15 ﬂ Respiratory Virus Infections

- Direkt Mikroskopi (Elektron /Immun floresans

- EIA

« NAT (Monoplex/ Multiplex RT-PCR, NASBA
(Nucleic asid squence-based amplification),
LAMP (Loop-mediated isothermal
amplification)

« Virus kulturu

« Seroloji (CF, ELISA, HAI, Notralizasyon)




Table 5 Commercally Avadabie imrmunotiuorescence Assay Kits for Hespeatory Viruses

Viruses detectad (sensitivity | specificity)

Testtormat Test (manutacturor Adenovirus nrfuenz A lnftuorza 8 T PTV-2

DFA Barwis RSV 0OFA ro rNo No Mo
(Tranity Biotechh
Yes {1005 Yes 19710055 You ( 100°: 4 - Yes 1 100°%
100"%,) 100%) 100, ) 1007%)

5 Agenovmus DFA  influsrca AS B Infonzs ASS FPaofhsena
186 1007 DFA (965 DFA (87 i - DFA (1007
OO0 10050 9D 5% € 100°6)
Yon RSV FiuA FluAFlug - You
Contiwmaton VOGN 9.6 (50%. . 1007} C Contrmation

Ty FuAaFus
v Yes G2 - 100% (7 Yes (100
10055 ) 100°%)
Yeou {100 %,
99 924 9 0. 9% 8- 1000,

Yo Yo

T : Yeu

<rdy

*ANsc makes an ndivida al DFA A O human Mt Dn eumcoeitEs.

*DFA testlerinin tekli testlerde; sensitiviteleri
%75-100, spesifiteleri %99-100

*DFA multiple (RSV/ Influenza A/B) testlerde;
sentivite %50-96, spesifite %%99-100

*|FA; Sensitive %52-100, Spesifite % 99-100




Table 6§ Commeraally Avallable Enzyme mmunoassay and Cther Erzyme Assay Kits for Hespwatory Viruses

Virusi{es) detected
Acceptable clinical
Test tormat Manutacturer Kt name samples Sensitiv ty (%) Specticity (%)
Chromatograpiie Fisher Scientific Sure-Yue RSV NPS. NA, NW RSV: 99 a9-.
E“ .h.ﬂ‘m T IS I R T E S AT S A R ARSI IR SIS A TSR A IS IR TSI I AN SR TSRS ARSI E AT E AT A EITACSETAZS ST EASITSSIISAEOISTEETETSASSRIATES
Genzyme OSOM Flu A+B NS FuA 74 R
Flu B:60 96
Invemess Madical BinaxMNow Infuenza A8 NA, NPS, NW Flu A: 81-83 a3-a7
Protesswonal Clagno stics Flu B:53-65 96— 100
BinaxMow RSV NPS, NW RSV: 889G G100
Clearsew RSV NA. NPS ASV: 93-100 3697
tendan ImmunoCand STAT RSV Plus NA, NPS, NS, NW ASV: 7824 78100
Quidel Corp. Quickvue Influenza* NA, NPS, NW Fu combined: 7381 -
CQuickyue influenza A+B NA, NPS, NW Flu A 72-94 3999
Fu B a8 B
Quickvus ASY NA, NPS, NW R A | .
Il.-l--‘-..ll..IlIlI....lII.mIIl.II'II-.--.C-..--.I-ICINISI'II“I?;JISQCII-I..I-DJCI- : mks“m 'm :
;&m’m.....-....-.loa--.:
Xpect RSV NPS RSV:9% a4
Response Biomedical Corp.  RAMP Influerza AB Assay NA, NPS, NW Flu A2 70-92 A
Flu B: 56-92 94599
SA Saentic SA FuAen infenza A Test NA, NW FuA S 8
SA FuAlen Influenza B Test NA, NW Fu 8: 91 100
Flow-swough E1A Becon-Dikinson Directigsn Fu A NA NPS . NW, TS Fls A 6796 7
Directigen Flu A+8 BAL . NA NPS NS NW. TS Fu A 76-96 90— 100
Flu B: 71-88 98- 100
Directigen Flu A+ EZ NA. NPS._ NWTS Flu A 7751 e
Flu B:69-80 99-100
Disctigen RSV NA, NPS,. NW TA RSV: 9697 K097
Qpucal Invemess Madical Biostar Flu OLA* NA. NPS, sputum, TS Flu combined: 62-88 52-80
ATINUNOAS Sy Protessional Ctagn ostics
Biostar Flu A'B QIA NA, NPS, spumm, TS Fu A and Flu B: Same Flu A and Flu B: Same
as Biostar Flu Q1A as Biostar Fiu OR
Biosir RSVOIA NW, NPS RSV 6787 83-596
Newammnidase ZymaTx ZaaiF st NA, NW Flu combined: 62 @

uncional assay

“Coss rotdifrontan influanza A and B virus indectons.
Attmaigtons: BAL, tronchoalveciar Bwvago: NA, nasal aspimtec NPS, nasogharyngerl saats NS, nasal swab; NW, nasal wash; TA, rachoal aspeate; 7S, thoat awvad,

EIA ; sensivite % 53-100, spesifite %52-100




Table 7 Commesmally Avaibie Realtime HT-PCR Assays br Respu@tory Vias Deecton

FDA approved
(510(X)
Name Test format Manutacturer Viruses detected number)
COC Human Influenz a Virus Realame Nultplex Real-time RT-PCR coc :  Influerza A and B viruses : Yos (KOBOST0)
REPCR Detection and : Subtype Wentificationof AM1, AHY,
Chamcerization Panel : AHS (Amian ineage) .
Influerza A'HS (As@n ineage) virus Reak-time RFPCR coc ¢ Influenza A/HS (Asian lineage) Yes (K060159)
Peatame RT-PCR Pimer and Probe - -
“ fZasssssssszans EE SIS TEASSATEARSBEE N ssssas
MuttiCode-PLx RvP Multiplex Realktime HT-PCR, EraGen ntluenza A and B viruses; RSV No
Tamet-spacific pamer exBnsion. Biosaences aubtypes A and B; Famintiuenza
Fhadic micr obead microamay viruses types 1-3, 4a, 4b. WPV,
mincvins, adenowius species B, C
and E; coronaviruses 229€, OCA3,
NL63
NGEN RVA ASR Wt Mulspiex Realtime RT-PCR Nanogen Inc. Influenza A and B viluses RSV, MNo
...... Parainfsenza vicuses types 1-3
| ProFus Assay Mudtp ex Reatume RAT-PCR Prodesse »  influenza A and Bvinses, ASY - s (KOTIRY)
Pro hMPV+ Assay Aeal-ume ATPCAR Prodgesse :  hMPV : Yes (K082688)
Pro Parathu+ Assay Muliplex Real time HT-PCR Prodesse :  Paminfhenza wuses tlypes -3 - Yos (K091053)
ResPlex Il assay Mulspiex Real-time RT-PCR, Chagen S il ez A vk and 6 virmes Ry e No
Target- spectic prmer extenson, subtypes A and B, Paramntiuerz a
Filsdc microbead microarmay wiuses types 1—4, hAPY, rhinovins,
enterovnss
Vengene Respiratony Vinus Nuclkesc Multplex RT-PCR Nanosphere, Influsnza A and B vinses, RSV Bs (KOB30SS)
Aad Test Inc. Freresszssasszesszssessssssssesazarans
TAG™™ Respiratory Vieus Paned Multiplex Feal-time RT-PCR, Luminex :fluerzaA and Biruses, Influerza @ Yes (K081483)
Ta31g8t-Specific pamer ex BNSIOn. Moksasiar . aublypes AHI and AHS3, RSV :
Fhuadic microbead microanay Cragnostics . subtypes A and B, Paranfluenz a .
» dnees types 1-3, hMPY, hinovinus,
t adenovinus :
L
Monoplex; tekil RT-PCR
- A
L
Multiplex; cogul RT-PCR (>20)




DO 10. 1111/} 1750-2659:2011.00306:%

wwew influenzajournal. com Original Article

Emerging point of care tests for influenza: innovation
or status quo

Adeocluwa Tayo,”® Joanna Ellis,” Luan Linden Phillips,® Sue Simpson,® Derek J. Ward®

Influenza testi-Ingiltere’de 56 farkl firma,
*Sensitivite ve spesifiteleri cok farkli?

*Influenza A/B ayrimi yapamayanlar, >60dk islem
gerektirenler ve 80 nile 1.4 ml arasinda érnekte
calismayanlar dislandiginda; 12 (12/27, %44,4)
*Bunlardan 10°’u (%83) influenza ayrimi yapamamis
8’i influenza A alt tipi ayrimiyapamamis




Useof (§)yeidreaith TDRM==%
Influenza Rapid
Diagnostic

[F « N0 - Nkt Sarm - WO

*RIDTs (Rapid Influenza
Diagnostic Tests)-Hizli
testler, IF ve RT-PCR
-Ayaktan takip
-Hastanelerde
*Seroloji, virus kulturg,
genetik / antijenik
tiplendirme referans
laboratuvarda
| | yapiimalidir,

Copyrignt = Worid Heaith Organization on Denalf of the Spedal Programme

for Research and Training in Tropical Diseases 2010




*NF aspirasyon
*Burun

suruntusu

*Bogaz *Antikor kapl bir bant

surintusi *Solunum dérnegi yerlestirildikten sonra
*Trakeal *Ag-Ab kompleksinin olusturacagi bant
aspirasyon goralar

*BAL *A/B ayrimi, alt tipi ayrimi yapmazlar

*Semptomu<5g




*Salgin durumunda ve sporadik olgularda once
RIDTs sonrasinda RT-PCR veya ulke sartlarina gore
virus kulturu ile alt tiplendirme ve direnc




| prevaience | Senitvity | specvey | pov | wev | Bae | tal |
85% 15 100 15
: is 100

100 10 495

19 95% 495
1% 90% 95%

1% 95% 95% 16 100 5 495
5% 85% 95% 47 75 475

5% 90% 95% 49 50 475

95%

*Sensitivite ve spesifiteleri populasyondaki
10,000'de prevelansa gore degisir,

*Virus kulturt veya RT-PCR ile
karsilastirildiginda %93 -100%

Ginocchio €C, Zhang F, Maniji R, ef al. Evaluation of muifiple test methods for the
detection of the novel 2003 influenza & fHIN1) during the New York City outbreak.

¥asoo S, Stevens J, Singh K. Rapid antigen tests for diagnesis of pandemic {Swine}
influenza A/HINL. Qin injfect Dis 2009 Oct 1,49(7):1090-3.




Table 8 Preferred Call Lines for Virus Isolation

Virus Cell Ime
Rhenowvirus Human embryorsc lung: W38, MRC-5
Coronawvirus

229E MRC-S

NL&3 LLC-MK2Z, Vero-B4

SARS Vero EG
Adenowvirus Human embryorsc kidney, AS4G Hel a HEp-2 KB
influenzawrus Aand B Primary monkey kadney cells. Madin- Darby canine

kadney (MDCK), LLC-MK2

Resperatory syncyntal virus Human heteropiod cells: HEp-2. Hel a, AS49
Human metapnNeurnoviIrus LLCMK2

*Virus izolasyonu icin;

-Deney hayvani

-Embriyonlu yumurta (Influenza)

-Organ kulturu (trakeal halka)

*Tum solunum viruslerinin tredigi tek bir hicre
kalturu yoktur




*Coronavirus 229E ve NL63, h MPV spesifik hucre
kulturlerinde bile zayif urerler,

*Coronavirus OC43 ve HKU-1 hicbir hicre
kaltirunde Uremez

R-mix FreshCells line; Mv1Lu( mink AC) ve A549
(insan adenokarsinom) karisimi; influenza A,B,RSV,
PIV, adenovirusiun hepsiicin basarili bulunmustur,

Weinberg A, Brewster L, Clark |, et al. Evaluation of R-Mix shell vials for the diagnosis of viral
respiratory tractinfections. J Clin Virol 2004; 30{1):100-105.

St GeorgeK, Patel NIV, Hartwig RA, ef al. Rapid and sensitive detection of respiratory virus infections
for directed antiviral treatment using R-Mix cultures. J Clin ¥irol 2002, 24{1-2):107-115.




Virus kultura sonrasi IF veya

EIA kullanilarak alt
tiplendirme yapilir

EIA; Influenza (nukleoprotein)ve RSV (fuzyon
proteini) Ag’ler ortaktir,

HAl;Influenza ve PIVs’larda hemaglutininler yine
klinik drnekten tanida ve tiplendirmede

Spesifite/ sensitivite : molekiler >immunolojik
Molekuler yontemlerde RT-PCR, Immuinolojik
yontemlerde EIA tiplendirmede en basarilidir




Table 10 Semiogic Methods for Different Respiratory Viruses

*SS viruslerinde - -
serolojik tani - e
zordur,

* Lokal immun
yanit daha

baskindir,

*Yontemsel olarak en kolay uygulanan CF'dur,
*Ama hepsiicin CF testi yoktur,

SS viruslerinin serolojik tanisinda en genis
yelpazeye ELISA ve Noétralizasyon sahiptir,




AGING AND INFECTIOUS DISEASES « CID 2010:50 (1 March) ~ 747

The Diagnosis of Viral Respiratory Disease in Older Adults

H. Keipp Talbot’ and Ann R. Falsey’

Table 1. Summary of Test Characteristics of Different Diagnostic
Tests for Various Respiratory Viral Pathogens in Older Aduits

o || *INnfluenza A ve B icin

Virus Culture Rapid EIA DFAIFA: PCR : testing -
memed = - - = = ||serolojik testler
Influenza virus B ++ + + et B0 .
RSV - o« e i |lastlama nedeniyle
hMPV +f— 0 3 — E +44+ P s
Parainfluenza virus - 0 H— T¥e 4+ I I d g 5 i l 1 l 'é.
Coronaviruses 0 0 0 +4+ 44+ ya§ I a r a uven' lr I l
Adenoviruses + 0 H— st SE d e e k
Rhinoviruses + 0 § Lt L 0° u§u

NOTE. DFA, direct fluorescent antibody; EIA enp IMMUNoassay; .RT_PCR d h
hMPV, human metzi::eur':;/:r:; C‘I';:k,a;i:i.;ivr'lucresce!‘::’;:b-:;;:F;F?Z;;- a a uyg u n
merase chain reaction; RSV, respiratory syncytial virus; 0, not available; +/—, =
available but poor sensitivity; +, far sensitvity; ++. good sensitivity, +++, b k
e A S Ir SECENEK,

* Interpretation is complicated by vaccination.
~ Awvaiiable for some serotypes (eg, 4. 7, and 14}
- Because there are =100 serotypes, serclogical

feasible.

testing is not




Molecular Diagnosis of Respiratory Tract
Infection in Acute Exacerbations of Chronic
Obstructive Pulmonary Disease

Molecular Diagnosis in AECOPD e CID 2011:52 (Suppl 4) e 5291

Sanjay Sethi

i’able 2. Viral Infection Detected by Culture and/or Serologic Testing in Acute Exacerbations of Chronic Obstructive Pulmonary Disease
COPD) in 8 Studies Published During 1960-1980 [15]

Percentage of total viral isolates

No. of exacerbations  Percentage Para Respiratory syncytial
/ariable included viral Bhinovirus Influenza influenza VITUS Coronavirus  Adenovirus
[otal 1081
Viean 135 36 38 26 15 11 10 5
hnge 42522 20-61 0-78 045 0-39 040 6-18 =10
—_—

*>%30 hastada birden fazla virus etken,
*Sirasiyla;Rhino, Influenza, PIV, RSV, Corona ve Adeno
*Molekuler test yapilacaksa; multiplex testler daha akilci




able 1. Microbial Pathogens in Chronic Obstructive Puimonary Disease (COPD)

licrobe

Role in
exacerbations

Hole in stable disease

faemophilus influenzae
Streptococcus pneumoniae -
Aoraxella catarrhalis :

‘nterobacteriaceae

taemophilus haemolyticus
faemophilus parainfiuenzae
taphylococcus aureus
thinovirus

>arainfiuenza

nfluenza

lespiratory syncytial virus

_Oronavirus
\denowvirus

fuman metapneumowirus
“hlamydophila pneumoniae

Aycoplasma pneumoniae

neumaocystis jirovec

Bactena
20-30% of exacerbations
10-15% of exacerbations
10-15% of exacerbations
5-10% of exacerbations,
prevalent in advanced disease
Isolated in advanced disease,
pathogenic significance
undefined

Isolated frequently, unlikely
cause

Isolated frequently, unlikely
cause
Isolated infrequently, unlikely
cause
Viruses
20-25% of exacerbations
5-10% of exacerbations
5-10% of exacerbations
5-10% of exacerbations
5-10% of exacerbations
3-5% of exacerbations

3-5% of exacerbations
3-5% of exacerbations

1-2% of exacerbations
Fungi
Undefined

Major pathogen

Minor roie

Minor role

Likely mportant in
advanced disease

Undefined

Unlikely
Unlikely
Unlikety

Unliksly

Unlikely

Unlikely

Controversiai

Unlikely

Latent infection seen,
pathogenic significance
undefined

Unlikely

Commonly detected,
pathogenic significance
undefined

Unlikety

Commoniy detected,
pathogenic significance
undefined




Molecular Laboratory Tests for the Diagnosis of
Respiratory Tract Infection Due to Staphylococcuis

aureus
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artmigstir,

Table 1. Results of a Multicentes Xpert MRSA/SA SSTI (Cepheid) :

Trial on Clinical Wound Swabs Tesiing for Staphylococcus aureus
and MRSA

Sensitivity, %  Specificity, % NPV, %
Organism {n/N) {n/N) (n/N)
MSSA and MRSA 100 (55/55) 96.6 (57/59) 100 (57/57)
MRSA 97.1 (34/35) 96.2 (76/79) 98.7 (76/77)

NOTE. Data are from [24] MSSA, methigllin-susceptible S. auraus; NPV,
neganve predictive value.

*S.aureus ABD’de %24,4 ile VIP’de birinci siradadir
*Bunlarinda yaklasik %50’si MRSA'drr,
*1999-2005 yillari arasinda MRSA orani tum ulkede iki kat

*Yarada MRSA / MISSA
ayriminda %98,7
etkin,

*<2 saat,

*FDA onay (+)
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Diagnostic Tests for Agents of Community-
Acquired Pneumonia

John G. Bartlett

TKP’de molekuler testlerin
onundeki tek engel
Guideline Recommendations

{ - 722" » -
The recommendations of the IDSA/ATS for CAP are for mallYEt tir. Mal'yenn

“routine microbiology only for pathogens that would signif- d U§ unulm EYECEQi
icantly alter empiric decisions” [66]. The major concerns for durumla r;

---------------------------------

................................................................................. -Influenzae

yield, and the impression that empiric treatment was usually -Ciddi solunum yetm ezl |é |

effective. Exceptions noted included illnesses due to some -biyote rorizm

....................................................................... -M.tuberculosis

bioterrorism, M. ruberculosis, endemic fungi, and 3, aurews, | | ~ENdemik mantarlar

......................................................... Wrzaszzezszssssszsssszeaas

-S.aureus




Molecular Laboratory Tests for the Diagnosis of
Respiratory Tract Infection Due to Staphylococcus
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artmistir,

Trial on Clinical Wound Swabs Testing for Staphylococcus aureus
and MRSA

Sensitivity, %  Specificity, % NPV, %

Organism {n/N) (n/N) (r/N)
MSSA and MRSA 100 (55/55) 96.6 (57/59) 100 (57/57)
MRSA 97.1 (34/35) 96.2 (76/79) 98.7 (76/77)

NOTE. Data are from [24] MSSA, methicillin-susceptible S. aursus; NPV,
negatve predictive value.

*S.aureus ABD’de %24,4 ile VIP’de birinci siradadir
*Bunlarinda yaklasik %50’si MRSAdIr,
*1999-2005 vyillari arasinda MRSA orani tum ulkede iki kat

*Yarada MRSA / MSSA |
ayriminda %98,7
etkin,

*<2 saat,

*FDA onay (+)




Table 2. Results of a Single-Center Study of the BD GeneOhm Realt-Time Polymerase Chain Reaction Test for Methicillin-Susceptible
Staphylococcus aureus (MSSA) and Methicillin-Resistant S. aureus (MRSA), Compared with a US Food and Drug Administration-Cleared
Test for Nasal MRSA Surveillance (BD GeneOhm) and an In-House Test for MSSA (NorthShore) on 200 Clinical Samples

--------------------

Test Sensitivity, % (95% Cl) Specificity, % (95% Cl) PPV, % (95% Cl) NPV, % (95% CI) }
MSSA BD GeneOhm % (83-99 97 92-99) 97 (90-99) i 969199
NorthShore Developed MSSA 34 (87-98) 99 (95-100) 99 (94-100) : 96 (90-99)
MRSA BD GeneOhm 35 (83-99) 9 (96-100) 35 (83-99) : 99(36-100)
MRSA Nasal 98 (87-100) 98 (34-99) 91 (78-97) : 99(97-100)

NOTE. Clinical samples induded 123 wound samples, 24, (espitatoy specinens. 20 ussue specimens, 16 boady filud specmens, 2 catheter samples, and
5 other samples [26-27]. Cl, confidence intervai; NPV, negative predictive value; PPV, positive predictive vaiue.

Solunum érneginde veya nasal suruntude RT-PCR ile MRSA
tesbiti basarisi?

*MRSA Gene Ohm ve MRSA nazal daha basaril
*Kolonizasyon ayirici tanida devam eden bir problem,
*MRSA icin ‘ara ve yok et’ (Hollanda ornegi*) klinik
hedefse kullanilabilir AMA sadece MRSA icin molekiler
test kullanmak rasyonel degil

*Vos MC, Behrendt MD, IMelles DC, et al. S Years of experience implementing a methicillin-resistant Staphylococcus aureus search and destroy policy atthe

largest university medical center in the Netheriands.Infect Control Hosp Epidemiol 2005 30:977-54.
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Are We Ready for Novel Detection Methods
to Treat Respiratory Pathogens in
Hospital-Acquired Pneumonia?

Andrea Endimiani,'> Kristine M. Hujer,’> Andrea M. Hujer,'> Sebastian Kurz'> Michael R. Jacobs,? David S. Perlin 57
and Robert A. Bonomo'345

*Hastane kokenli pnomonilerdeki etkenlerin cogu
>3 antibiyotige direnclidir

*En buyuk sorun; ESKAPE (E.faecium, S.aureus, K.
pneumonia, A.baumanii, P.aeruginosa,
Enterobacter spp)

*Hedef ESKAPE’te erken tani olmali




GeneXpert
*RT-PCR, hedef sekans orfX'deki stafilokokkal
kaset mec geni (SCCmec)
* Yara,kan, nazal suruntu, periton érneginde
*Sensitivite %94,3, Spesifite %97
*MRSA pnomonisi tanisinda henuz kullanimi
yok,

Huletsky A, Giroux R, Rossbach V, et al. New real-time BCR assay for rapid detection of methicillin-resistant Staphylococcus aureus directly from
specimens containing a mixture of staphyiccocci. J Clin Microbiol 2004; 42:18375—24.

Rossney A3, Herra Ch, Brennan G, Norgan P, O'Connell B.Evaluation of the Xpert methicillin-resistant Staphylococcus aureus

{MRSA]} assay using the GeneXpert realiime PCR platform for rapid detection of MRSA from screening specimens. | Clin Bdicrobiol 2008;
46:3285-90.

Hiramatsu K, Katayama ¥, YuzawaH, [te T. Molecular genetics of methicillin-resistant Staphylococcus aureus. Int ] Wed Microbiol 2002
292:67-74.

Kuroda N, Ohta T, Uchiyama |, et al. Whale genome sequencing: of methicillin-resistant Staphyiococcus aureus. Lancet 2001; 3571122540,
Wolk DR, Picton E, Johnson D, et al. Multicenter evaluation of the Capheid Xpert methicillin-resistant Staphwlococcus aursus (MRSA)

test as a rapid screening method for detection of MRSA innares: | Clin Microbiol 200S; 47:758-64.

Parta M, Goebel M, Matlochi M, Stager C, Musher DR Identificationef methicillin-resistant or methicillin-susceptible Staphviococcus aureus in
blood cultures and wound swabs by GeneXpert. | Clin idicrobiol

2005; 47160310,




AccuProbe

 Kemoliminan DNA prob ile hedef bakterinin
rRNA ve nukleik asidini yakalar,

* NA hibridizasyon ile calisir,

* Bakteriyel etkenler yaninda, viral ve mantar
etkenleride calismak mumkdun,

* S.aureus, S.pneumonia, M.pneumonia,
L.pneumophila icin Sensitivite %100, Spesifite
%96

Allaouchiche B, Meugnier H, Freney J, Fleurette J, Motin J. Rapid identification of Staghylococcus aureus in bronchoalveolar lavagefluid using a DNA probe
{Accuprobe). Intensive Careied 1596, 226837,

Finkelstein R, Brown P, Palutke WA, et al. Diagnostic efficacy ofa DNA probe in pneumonia caused by Legionella species. | led Microbiol 1353; 38:183-6.
Kaijalainen T, Rintamaki S, Herva E, Leinonen M. Evaluation of genetechnological and conventional methods in the identification of Streptococcus
pneumoniae. | Microbiol Methods 2002, S1:111-8,

Kleemola M, Jokinen C. Qutbrezk of Mycoptasma pneumcniae infection among hospital personnel studied by 3 nucleic acid hybridization test. ] Hosp Infect
1952, 21:213-1.




BD GeneOhm MSSA ve BD GeneOhm MRSA

e Hizhi (2<saat), direkt klinik 6rnekten MRSA ve
MSSA nukleik asid tesbiti,

* Multiplex RT-PCR’drr,

* Cilt, yara, nazal 6rneklerde etkili, kanda etkin
degil,

* Solunumda onayi yok,

Svent-Kucinag N, Pirs W, Mueller-Bremru M, CuitkovicSpik ¥, KofolR, Seme K. One-year experience with modified 8D GeneChm MRSA assay for detection of
methicillin-resistant Staphyiococcus aureus frompooled nasal, skin, and throat sampies. Diagn Microbiol Infect Dis 2009; 63:132-S.

Bartels MD, Boye K, Rohde SW, =t al. & commen variant of staphylococcalcassette chromosome mectype [Va in isolates fromCopenhagen, Denmark, isnot
detected by the BD GeneChm methicillin-resistant Staphwiococcus aureus assay. | Clin Microbiol 20054715247

Thomas L, van Hal S, O'Sullivan M, Kyme P, Iredell ). Failure of the BD GeneChm StaphS/R assay for identification of Australianmethicillin-resistant
Staphylococcus aureus strains: duplex assays as the''gold standard™ in settings of unknown SCCmec epidemiciogy. | Clinilicrobiol 2008; 46:4116-7.
Stamper PO, Cai M, Howard T, Speser S, Carrall KC. Clinical validationof the molecular BD GeneOhny StaphSR assay for direct detection of Staphylococcus
aureus and methicllin-resistant Staphylococcus: aureus in pesitive: blood cultures. | Clin Microbiol2007; 45:2191-6.




ResPlex ve StaphPlex

Bakteriyel ve viral etkenleri birlikte-multiplex
PCR (Microarray teknoloijisi),

ResPlex; S.pneumoniae (lytA),N.meningitidis
(ctrA), kapsullii/-suz H.influenzae (bexA and
ompP2), L.pneumophila (mip), M.pneumoniae
(adenosine triphosphatase), C.pneumoniae
(ompA). Sensivite %100, Spesifite %99,8

StaphPlex MRSA (18 gen bolgesi), KNS (tuf) ve
ab direnc genleri (mecA,SCCmecl-1V, aacA,
ermA, ermB, tetM, and tetK). Sensitivite %99,9,
Spesifite %99,9.




Roche LightCycler MRSA ve SeptiFast MecA
Asil olarak nazal sturuntu uygulama alani,
mecA geni ve S. aureus—specific Sa442 geni
188-bp fragment within the mecA gene and

Yeni versiyonda; /TS (internal transcribed
spacer 16S and 23S geni arasi) hedeftir,

SeptiFast; kan dolasimi enfeksiyonlarinda
erken tanida umut verici,




- MALDI-TOF MS

» Bakteri protein/peptid tesbiti,

 QOzellikle kan 6rneklerinde calisilmis; sensitivite
%95, spesifite %84,1

* Ortalama 5 dk tanimlama, maliyet %20 |,

» Karisik orneklerde S.aureus ve S.viridans spesifiteyi
azaltiyor,




able 2. Summary of Selected Molecular Diagnostic Tests Discussed Here and Their Applications

ommercial Application to bacterial
it/molecular pneumonia and/or
issay (manufacturer) Advantages pont-of-care testing
seneXpert Detects MRSAIn 1 h Undetermined
System in blood cultures and
.{Cepheic). . Mouod swahs.
\ccuProbe Detects Staphylococcus Mostly for point-of-care
(Gen-Probe) aureus, Streptococcus L. pneumophila testing

pneumoniae, Mycoplasma
pneumoniae, and Legionella

.......................................................... e e S s
seneOhm Detects MRSA, MSSA, and Undetermined
(Becton-Dickinson) CoNS
lesPlex and StaphPlex Detects S. pneumoniae, Yes, but large clinical trials
(Qiagen) Neisseria meningitidis, are needed for paint-of-care
Haemophiius infiuenzae, S. aureus testing

L. pneumophiia, M. pneumoniae,
Chiamydophila pneumonia, and

.......................................................... I e e e i
ight Cycler Detects MRSA Undetermined
(Roche)
AALDI-TOF MS/Autofiex I Protein-based assays with broad Undetermined
BrukerDaitoma) ______________  microbiologicalapplicability
imArray systems Detects Bortedelia pertussis, Undetermined
(ldaho Technologies) L. pneumaophila, C. pneumoniae, :
e :| 2012; FDA onayladi
“heck KPC/ESBL microarray | Detects plactamase resistance genes Undetermined
(Check-Points) conferring resistance to cephalosporins
and carbapenems in 7-8 h
‘5000 and PLEX-ID Muitiple species detected and typed Undetermined
PCR/ESI-MS Bicsensors and resistance genes mapped (gyrA, parC,

| (Abbott Molecular, Inc.) mecA, and biakec)
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Multiplex PCR and Emerging Technologies for
the Detection of Respiratory Pathogens

Angela M. Caliendo

Table 1. Summary of Emerging Muitiplex Technologies for the Diagnosis of Respiratory Pathogens®

Charactenistic

Test System

HespPlex infinit Jaguar FiimAsray STAR PLEXD
Pathogens Viruses and Viruses Viruses Viruses and Viruses Viruses and
SO DR DORPOS) e bactena
Degree of multipiexity, >15 1S 2-6 >15 >15 >15
Compiexity High High Low Low High High
Fully integrated system No No Yes Yes No No

(all steps)
Testing location Laboratory Laboratory Near-patient Near-patient +  Laboratory Laboratory
facility and/or faciiity andjfor :
» laboratory laboratory

Time reguired for result, b 56 ey 3 ST = - 56 638
Throughput Mogerate Modgerate Moderate Low Moderate Moderate

to high to high to high to high
Carryover contamination risk Moderate Moderate Low Low Low Low
Quantification No No No No Yes No
Pathogen discovery No No No No No Yes

* These data reflect the state of technology as of October 2009; manufaciurers may alter ther test sysiems in the future




Sensitivite Spesifite 'En dnemli avantaji

ResPlex %84-100 >%99 Bakteri+virls
Infiniti %80 %94 -
Jaguar %99-100 %99 ,4 Sure, hasta basi,
kictk volum
FilmArray %98-100 >%99 Bakteri+virus
En hizli sonug,
hasta basi
STAR %99 >%99 En kicik volim,
PLEX ID %88-100 %100 Bakteri+virus

*Multiplex testlerde; sensitivite/ spesifite
mikroorganizmaya gore degisir,

*En cok aranan 6zellikler; ‘hasta basi uygulama’,
‘izl sonuc¢’” ve ‘kolay uygulanabilirlik’
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Strengths and Weaknesses of FDA-Approved/
Cleared Diagnostic Devices for the Molecular
Detection of Respiratory Pathogens

Christine C. Ginocchio

*2009 H1N1 Influenza pandemisi- FDA , SS —molekduler
testleri desteklenmesi
*Takip eden vyillarda da artarak ozellikle;
-Kaltird mumkun olmayan hMPV, bocavirus,
parainfluenza 4, C. Pneumonia)
-Kulturu tehlikeli (SARS-corona)
-Geleneksel metodlarla tanisi gec olan
(M.tuberculosis)




Amplified Mycobacterium tuberculosis Direct
Test (AMTD, Gen-Probe)

* M. tuberculosis complex (M.bovis, M. bovis
BCG, M.africanum, M.microti,and M.
tuberculosis) ribosomal RNA (rRNA) tesbitine
yonelik

* Yayma pozitif ve negatif TB icin FDA onayli

* Yayma pozitiflerde sensitivite>%95,
spesifite>%98

* Yayma negatiflerde sensitivite %>60, spesifite
>%72

Gamboa F, FermandezG, Padilla E, et al. Comparative evaluation of initial and new versions of the Gen-Probe Ampiified NMycobacterium tuberculosis
Direct Test for direct detection of Mycobacterium tuberculosis in respiratory and nonrespiratory specimens. J Cliniicrobiol 1528, 36:684-S.
Lemai'tre N, &rmand S, Vache'e 4, Capilliez O, Dumoulin C, Courcoli RI.Comparison of the real-time PCR method and the Gen-Probe

amplified Mycobacterium tuberculosis Direct Test for detection of Mycobacterium tuberculosis in pulmonary andnonpulmonary specimens.

J Clinilicrobict 2004; 42:4307-S5.

OSullivan CE, Miller DR, Schnaider PS, Roberts GD. Evaluation of Gen-Probe Amplified Mycobacterium tuberculesis Direct Test by using
respiratory and nonrespiratory specimens in a tertiary care center laboratory. | Clin Microbiol 200Z 40017237




Amplicor Mycobacterium tuberculosis Test
(Amplicor, Roche Diagnostics)
* Yayma pozitif hastalar icin FDA onaylidir,
* Sentivitesi %92,9-100, spesifitesi %77.3-% 100

* Yayma negatiflerde sensitivite %51, 2-
73,1,spesifite %$99-%99,8

* Menenjit ve solunum disi drnekler icinde
uygulanir

Tevere V), Hewitt PL, Dare A, et al. Detection of Mycobacterum tubercuicsis by PCR amplification with pan- Wycocbacterium primers and
hybridization to an M. tuberculosis-specific probe. | Clin Rdicrobiol 1856 34:918-23

D’ Amato RF, Wallman A&, Hochstein LH, ef 3l Rapid diagnesis of pulmonary tubercuicsis by using the Roche AMPUCOR Mycobacterium
tuberculosis PCR test. J Clin Microbiol 1355; 3318324,

Benington &, Strang |G, Klapper PE, et al. Use of Roche AMPLICOR Rdycobacterum tuberculosis PCR in early diagnosis of tuberculous
meningitis. | Clin Microbicl 1358; 36:1251-4.

D’ amatoRF, Hochstein LH, Colaninno P, et al. Application of the Roche AMPLICOR Mycobacterum tuberculosis (PCR) test tospecimens
cther than respiratory secreficns. Diagn Microbiol infect Dis 1996;24:15-7,




Xpert MTB/RIF (Cepheid)
*Tuberkuloz basilini ve RIF direncini gosteren, 15-
20 dk sonucg veren, toplam sure <2saat
*Sensitivite %98,2(tek ornek), %99,8(lic ornekte)
* Sadece Avrupa’da lisansli

Van Rie f, PageShipp L, Sanne |, Stevens W. Xpert . tuberculosis/RIF for point-of-care diagnosis of TB in high-Hi¥ burden, resourcelimited
countries; hype or hope? Expert Rev Mol Diag 2010, 10:937-46,




Developing Molecular Amplification Methods
for Rapid Diagnosis of Respiratory Tract
Infections Caused by Bacterial Pathogens

Molecular Tests for Respiratory Infection e CID 2011:52 (Suppl 4) o S339
Fred C. Tenover

Cepheid, Sunnwale, California

Table 1. Potential Targets for Multiplex or Individual Molecular Amplification Assays by Syndrome (2, 4, 6, 8, 41]

CAP/exacerbations of COPD HAP/VAP Individual organisms
Streptococcus pneumoniae Staphylococcus aureus = Mycobactenum tuberculosis :
Haemophilus influenzae : mecA gene® Bordetella pertussis :
blareas gene® Pseudomonas aeruginosa - . ;
Moraxefia catarrhaiis T e
Staphyiococcus aureus : Acinetobacter spp

mecAgene® -  blaoxs genes”

‘Mycoplasma pneumoniae : Enterobacteniaceae

:Chlamydophila pneumoniae : blape gene”

ECh!amyabphita psittac Stenotrophomonas maitophilia

Tegionalia pnearmophila < S :




SUMMARY FDA halen bu konuda

There are many challenges to developing molecular tests for . e o+ e .- .
bacterial respiratory pathogens, particularly organisms that can |Steg' nisu rd urse d el

be b.oth asvmptomatiF .colonizers ..-md overt pathogens of the ® Ase m pto m ati k
respiratory tract. Defining the reference method and the in-
tended use of the product before initiating clinical studies is ta§|Y|C|||k
critical. Input from the FDA also is highly desirable. Although . L. X
expectorated sputum may be the clinician’s specimen of choice - MO'EkU le ¥ tESt gE| |§ Imi
because of ease of collection, the poor quality of such specimens
may require development of a unique host cellular target to paha Il
ensure specimen adequacy. Molecular amplification assays g =

will be costly to develop and climical trials wall be expensive, yet . Kl ini k e raStl rma Ia r
the need is great. There are still many gaps in our understanding maliyetlidir

of the interplay between colonization and infection. The key

- sy o

i Tlincy me a7 e ive wenie e | | Achnds endstrinin

squeeze?”

cevap vermesi

In Turkish version; ‘attiginiz | | 8ereken soru;
tas urkittiigiiniiz kurbagaya portakal stkkmaniza
degecek mi?’ degecek kadar sulu

mu?’




INVITRO DIAGNOSTICS DATABASE
Solunum Yolu Molekuler Test Onaylari

Influenza TB

<1990 11 14 |
1990-2000 7 5 2
2000-2010 20 15 3
>2010 7 19 1

*2010 ve sonrasinda kombine testler daha baskin
*Kombinasyonlarda halen viral >virtus+bakteri




Table Z Food and Drug Administration Microbiology Devices
Cleared Through the 510(k) Pathway or Approved Through the

Premarket Approval Pathway”

FDA Center for Devices and Radiciogical Health Division
of Microbiology Devices: Devices Cleared/Approved
January 2011 February 2013

510¢k) PMA
510{k) Serology/ CLIA PMA Serology/
Year Molecuiar Other Waived”™ Molecular Other

2013 7 2 ¢} 0
2012 16 3 3 2
20M 17 25 6 3

S

Total 40 60 3 11

Abbreviations: 510(k), Section 510(k) of the Food, Drug, and Cosmetic Act;
CUA, Clinical Laboratory Improvement Amendments; FDA, Food and Drug
Administration: PMA, premarket approval.

* FDA regulatory pathways for in vitro diagnostics (IVDs) are based on the nsk
of a false-negative or false-positive result for a2 particular microorganism on
subsequent patient management WVDs are grouped into 3 categones
depending on level of risk and knowledge of a particular disease state: Class |
and Il analytes are regarded as having 2 lowv (i) or moderate () nsk of harm and
require a 510(k) submission 10 be sent 0 the FDA for premarket clearance
Class Il anglytes are considered 10 have a high or unknown nsk and require
more detailed nformation o be submrted 1o the FDA in the form of a2 PMA
submission to determmine if they are safe and effectve

® CLIA-waived assays are those that demonstrate that they are simple enough
o be run by untrained personne! In setungs such as physicians’ offices and
that results cbmamed are similar 1©c those generated by 2 high/moderate
complexity laboratory with trained technical siaff.

Testlerin yontemsel
dagilimina
bakildigindaise;
-Toplamda
seroloji>NAT

-2013 yilricin NAT
testleri en fazladir,
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Better Tests, Better Care: Improved Diagnostics
for Infectious Diseases

Angela M. Caliendo,’ David N. Gilbert™ Christine C. Ginocchio,**® Kimberly E. Hanson,”® Larissa May®
Thomas C. Quinn, """ Fred C. Tenover,”? David Alland,”® Anne J. Blaschke.™ Robert A. Bonome,""™ "7 "® Karen C. Carroll, ™=
Mary Jane Ferraro, 72 Lisa R. Hirschhom =2 W. Patrick Joseph 572 Tghi Karchmer.” Ann T. Macintyre &
L. Barth Reller,™™ and Audrey F. Jackson;* for the Infectious Diseases Society of America (IDSA)

Table 1. Historical Eveolution of Diagnostic Methods and the

Associated Time Required for Pathogen Identification G e I = B kte te St
Tt Dok sureleri onemli;

Diagnostic Method Identification

Microscopy Marphology in minutes -ku ltu r; g u n I e r-
Gram stain General category in minutes
Culture and phenotypic biochemistry Days to weeks h a fta I a r

on/in artificial media (bacterial,

mycobactenal, fungal -Seroloji-saatler

In vitro antimicrobial susceptibility Days to weeks

Acute and convalescent antibody Weeks - A g -d a ki ka l a r

Monocional antbodies Hours

Antigen detection Minutes to hours - e l
Realtime polymerase chainreaction One to several hours N AT Sa at e r
for microorganisms and dru g s =

resistance genes - 'KUtle SpEkt."kUItur
Mass spectrometry Seconds to minutes, after

growth on/in media sonrasi saniyeler




Table 3. Potential of New Technologies to Address Unmet Clinical Needs

Unmet Need Example of Pathogen/Syndrome Potential Technologies

‘Rapid !estin-g f;om :j'rniml HSV-1/2, VZV., entem;nm;, pareého\n;us, i S‘mg;e-step mdecu;r.mrage-based tests o R
: specimen (<60 minutes) nfiuenza, RSV, bacternial resisance (KPC, -
b NDM-1) .
Rapid esting from dinical Bacterial, fungal, or mycobactenal isoclate MALDI-TOF MS, singte-step molecular cartridge-based tests  +
: isolate (<60 minutes) .
*POC or near-patient testing Respiratory infections fwiral and bactenal), Single-step molecular cartndge-based tests, handhelddevices :
+ (<60 minutes) meningits for molecular testing, LAMP coupled with Biosensors -
‘Simplicity (CLIA waived) influenza, tuberculosis, malaria Handheld devices for molecular testing, single-step molecular &

cartridge-based tests
S AR A T T SRS RS UM THAR VAR TR, T T TG U OIS SN GIS AP IS REEUIAF CATINUS A BES ST 1ENE

meningitis, digrrheal diseases PCR coupled with T2 magnetic resonance
Screening for infection Biomarkers 10 distinguish infection from no Biosensors, biomarkers
infection, bactenal from viral infection
Resource-constrained HIV-1, tuberculosis, malaria Handheld devices for molecular testing, singie-step moiecular
setmngs cartridge-basad tests
infection controi/hospital Cutbreak evaluatons of multidrugresistant Next-generation sequencing
epdemioiogy orgamsm, rapid strain typing
I Discovery of emerging Influenza A HS and H7, MERS-CoV PCR coupled with ESIi-TOF, nextgeneration sequencing
pathogens
Abbreviations: CAP, community-acguired pneumonia; CLIA Clinical Laboratory Improvement Amendments; ESI-TOF, electrosoray ionzation time-of-flight, HAP,
hospitalassociated pneumona; HIV-1, human immunodeficency vrus type I HSV-1/2 herpes simplex viruses 1 and 2. KPC, Kebsiella pneumonae

carbapenaemase; LANP, loop-medisted amplificanon; MALDI-TGCF MS, matnxassisied [aser desorpnonvionizaton nme-oi-flight mass spectrometry; MERS-CaoV,
Middle Eastern respsatory syndrome coronawvirus; NDM-1, New Delhi metalio-§-iactamase 1) PCR, poymerase chan reacton; POC, point-oicare: RSV, respiratory
syncynal virus; VAP, venulator-asscaated pneumonia; VZV, vancalia zoster virus.

Solunum Sistemi Enf’da potansiyel yenilikler;
NAT, Ag tarama ve MALDI-TOF sik kullanacagimiz
yontemler ve sendromik testler (Ag/NAT+ T2 MRG)
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Table introduction-1.

Transport Issues (General Guide)™

Specmmen

Specimen

Collection Dewvice,
Temperature, and

Type Required ideal Transport Time
Aerobic bactenal Tissue, fluid, aspirate Steriie containear, RT.
culture bopsy, etc mmedsate by
Swab (Z2nd chaice) — Swab transport

Aerobic and
anaerobic
bactrenal culture

Fungus culture;
AFB8 culture

Virus culture

Suspected agent
of iotemorism

Serclogy
Antugen test

NAAT

flocked swabs are
recommended

Tissue, fluid, aspirate,
bwopsy, etc

Swab (2nd choice) —
flocked swabs are
affective

Tissue, fluid, asprrate,
bwopsy, etc

Swab (Z2nd choice) (for

veast and
superficial
mycobactersal
infectons only)

Tissue, fluid, aspirate,
bopsy, etc

Swab — flocked swabs
are recommended

device, RT, 2 h

Stenle anaerobic
container, BT,
mmediate by

Anaercotic swab

ransport device,
RT.2h

Sterile cont@aner, RT,
2h

Swab transport
device, RT, 2 h

Viral transport media,
on ice, iMmmediately

Virus swab transport
device RT. 2 h

Refer to Centers for Disease Control and
Frevention website: http:fermergency.cdc.
gov/idocuments/PPTResponse/
tableZspecimenselection.pdf

S5 mL serum
As described in the
Iaboratory

specimen collection

manual
S5 mi plasma
Other specimen

Clotube RT, 2 h

Cilosed container,
RT.Z2h

EDTAtwbe. RT.2h

Closed container,
RT.Z2h

Abbravianons: AFS, acid-fast bacillus; NAAT, nudiewc aad amphfication test;

RT, Room Temperature

*Contact the rmucrobiology laboratory regarchng
ransport devices and procadures Since transport meada such as Cary-Blasr or
for stool speamens, bonc acd
ruberculoss are

paraste preservanve Iransport
speciaized contEmners for Adycobacteriuam
successiul examinaton

DS PN3TS

opurMeze resulls] longer iMmes May COMProMmise resuits

*Seroloji-5 mL
serum, oda
Isisinda, 2 s

*NAT- 5 mL plazma,
EDTA | tupte ve ya
diger ornekler oda
Isisinda 2 s

*Ag — kapali tupte,
odaisisinda2 s

collectnon anda

for unnes,
often crimncal for
The uime from collection o Tansport listed wwil




able VI-1. Laboratory Diagnesis of Bronchitis and Bronchiolitis

ticlogic Agents Diagnostic Procedures
Uycopiasma pneumoniae NAAT2P

Mycopiasma I1gG and igM
serology (enzyme
immunoassay [EIA])

“hiamydophila NAAT®P
pneumoniae
ChlamydialgG and IgM serology  :
(micrommunofluorescent stain; :
MIF) .
Jordetelia pertussis Bordetella culture andjor NAAT :
Niruses S TrTTmmmmmmmmmmmmmmmmmmmmmmmm— —
rfluenza virus Rapid antigen detection tests”
\denovirus Virus culture
arainfluenza virus

\espiratory syncytial virus NAAT®
iuman metapneumaovirus
thinovirus

Optimum Specimens

Throat swab®, nasopharyngeal

(NP) swab, sputum

5 mL serum

Sputum

5 miL serum

: Nasopharyngeal (NP} swab

Nasal aspirates or washes, NP

swabs or aspirates, throat
washes or swabs

: Nasal aspirates or washes, NP

swabs or aspirates, throat
washes or swabs

Transport Issues; Optimal
Transport Time

NP swab, aspirate or wash
Suitable transport device, RT, 2 h
Clottube, RT, 2h

Suitable transport device, RT, 2 h

Clottube, BT, 2h

Suitable transport device, RT, 2 h

Suitabie transport device, wetice,
2h

Suitabie transport device, wetice,
2h

.oronavir

C.pneumonia

.......... NAT testleri; virusler, B.pertusis, M.pneumoniae,

Salgin doneminde Influenzaicin hizli ag testleri (RDIT)




Transport Issues; Optimal
ologic Agents Diagnostic Procedures Optimum Specimens Transport Time

>ute Exacerbation of Chronic Bronchitis

icteria
semophilus influenzae Gram stain Expectorated sputum Sterile container, RT,2 h
(nontypeable)
oraxella catarrhalis Aerobic bactenal culture
iamydophiia See above under Acute Bronchitis See Chlamydophiiaand See above
pneumoniae Mycoplasma above
vcoplasma pneumoniae See above under Acute Bronchitis See Chiamydophilaand See above
Mycopiasma above
reptococcus pneumoniae  Gram stain
Aercbic bactenal culture
Urine Antigen’ First voided clean catch urine Sterile container, RT, 2 h
specimen
ruses
UNOVIMUS Rapid antigen detection tests” Nasal aspirates or washes, NP Suitable transport device, BT, 2 h
ONBVIFUS Virus culture S“‘afs or aspirates, throat Note that transport on wetice is
it S washes or swabs preferable, and recommended if
often PiV3) transpornt wall take >2 h
fl
S

<1 *KOAH alevlenmede viral etkenler icin Ag tarama/ NAT
2 testleri

* M.pneumonia ve C.pneumonia icinde NAT

*Digerleri icin klasik kultar




[rabie vi2. Laboratory Diagnosis of Community-acquired Pneaumonia

Unne antigen

egionella species

Umne

Transport Issues; Optimai
Eticlogic Agents Diagnostic Procedures Optimum Specimens Transport Time
|Bacteria

Streptococcus pneumoniae Gram stain Sputum, bronchoscopic Sternle container, RT, 2 h; >2-24 h, 4°C

Culture specimens

Unne antigen® Urine Stenle container, BT, 24 h; >24 h-14 4,

2-8°C
Gram stain Sputum, bronchoscopic Sterile container, RT, 2 h; >2-24 h, 4°C

Sterile container, RT, 24 h; >24 h-14 d,

2-8°C
Sterilecontainer, RT, Z h; >2-24 h, 4°C

L. pneumophia serogroup 1

Setective culture on BCYE induced sputum, bronchoscopic
specamens

induced sputum, bronchoscopic
specimens

Throat swab, NP swab. sputum,
bronchoaiveolar lavage (BAL)

NAAT® Sterile container, RT. 2 h; >2-24 h. 4°C

NAAT® Transport in M4 media or other
Mycopiasma-specific mediumat BT or
4°Cuptod8h; >48h, —70°C

Serology IgM. IgG antbody Serum Clot tube, BT, 24 h; >24 h, 4°C

detection
NAAT®

NP swab, throat washings,
sputum, bronchial specimens

Transport n M4 or other specialized
medium at RTor4°C upto 48 h;:>48 h,
-70°C

Clot tube, BT, 24 h; >24 h, 4°C

prneumoniae

Serology (MIF) igM antibody titer;
igG on paired serum 2-3 wk

Sterile tube with 1 mL of saline or
thioglycolate; RT, 2 h; >2-24 h

Sternie container RT, without transport
<60 min; Anaerobic transport vial BT,
72h

Bronchoscopy with protected
specimen brush

Pleural fiuid (if availabie)

Aerobic and anaerobic culture




=tiologic Agents

Diagnostic Procedures

Optimum Specimens

Transport Issues; Optimal
Transport Time

Mycobacteria

Mycobacterium
tuberculosis and
Nontuberculous
mycobacteria

Fungi
Histoplasma capsulatum

Coccidicides immitis/
posaaasii

AFB smear
AFB cufture

.......................................

NAAT (No FDA-<cleared
direct test avaiiable)

Calcofluor-KOH or other fungal
stain

Fungal culture

Histology

Antigen Tests

Serum antibody (CF)

Calcofluor- KOH or other fungal
stain

Fungal culture
Histology

Serum antibody igM (ID, LA, EIA)

IgG antibody (CF, EIA)

Expectorated sputum; induced
sputum; bronchoscopically

--= Obtained specimens

Expectorated sputum; induced
sputum, bronchoscopically
obtained specimens; ussue

Tissue

Serum, unne, pleural fiud (if
available}

Serum

Expectorated sputum; induced
sputum, bronchoscopecaily
ocbtained specimens

Tissue

Serum

Sterile container, RT,<2 h; <24 h, 4°C

Sterile container, RT, <2 h; <24 h, 4°C

Stenie container 4°C; Formalin container,
RT,2-14d

Clot tube, BT, 2d;2-14d. 4°C

Sterile container (urine), RT 2 h; >2-72 h,
4°C

Clot tube, BT, 24 h; 4°C, >24 h

Sterile container, BT, <2 h; <24 h, 4°C

Formalin container, RT, 2-14 d: Sterile
container 2-14d, 4°C

Clot tube, RT, 24 h;>24 h, 4°C

Solunum sisteminde TB- NAT’in FDA onayi yoktur




Eve Gidecek Mesajlar

* Solunum sistemi enfeksiyonlarinin molekuler
tanisinda; kombine testler 6n plana
cikmaktadir,

* Bakterive virusun birlikte yuksek duyarlilik ve
ozgullukte gosterilmesi gelecek hedeftir,

* Yontemsel olarak bakildiginda; Ag tarama ve

RT-PCR bugun ve gelecekte diger hepsinden
birkac adim ondedir,




Eve Gidecek Mesajlar

* Tum bu testlerin gunumuzdeki en buyuk
dezavantaji maliyettir,

‘Ak akce kara gun icindir’




: -~ MSS Enfeksiyonlarinda
> ..~ Molekuler Tani
- Yontemlerinin Yeri
" Aslihan Candevir Ulu

. CUTF Enfeksiyon Hastaliklart ve Klinik Mikrobiyoloji
Yy AD




J

Tanim

Molekiiler testler
Niikleik asit amplifikasyon testleri

Spesifik enfeksiyoz mikroorganizmalarin DNA
ve RNA larini tespit icin kullanilirlar

MSS enfeksiyonlar: gibi hizli, dogru tespitinin
hayat kurtaric1 oldugu durumlarda 6nemli

Yang S, Rothman RE Lancet Infect Dis.
2004;4(6)-337.




Molekiiler testler

) MSS enfeksiyonlart icin uygun
BOS steril
Saptanan mikroorganizma siklikla etken
Monomikrobiyal

Heme, endoniiklezlar, ve ekzoniikleazlar gibi PCR
inhibitorlerini icermez

Debiasi RL, Tyler KL. Clin Microbiol Rev.
2004;17(4)-903




Molekiiler testler

O Daha disiik yanlis negatiflik ve yanlis pozitiflik

O Kiltir bazli veya antijen saptama yontemlerine gore

daha duyarl

O Kiltira yapilamayan ve kolay 6len
mikroorganizmalarin tespiti icin faydali

O Ancak cogu MSS enfeksiyonunun gercek klinik
duyarlilig: referans standart kullanan az sayida caligma
oldugu icin bilinmiyor

HSV ve ]JC haric

Tang YW, Hibbs JR, Tau KR, Qian Q, Skarhus HA, Smith
TFE, Persing DH. Clin Infect Dis. 1999;29(4)-:803




Molekiiler testler

Viral enfeksiyonlarin kesin tanisini arttirdi
(+) PCR 88 kat daha fazla kesin tan1 sagliyor

Testi yapacak laboratuvarin tam deneyimli olmasi
gerekli

Multiplex PCR kullanilarak ayn1 anda birden fazla
etkene bakilabilir

DeBiasi RL, Tyler KL. Clin Microbiol Rev 2004; 17: 903-925
Jeffery KUJMet al. Lancet 1997, 349: 313-317




Ticari vs Ticari olmayan testler
»  MSS’de kullanilabilecek

Ticari olarak bulunan testlerin cogunda FDA onaylar
yok

Laboratuvarda gelistirilen testler ise sadece cok
komplike testleri yapabilecek sertifikali referans
laboratuvarlar icin valide

Cogu test laboratuvarlar arasinda standardize degil,
degisken

Analitik duyarlilik ve kantitatif sonuclar lab.lar arasinda

belirgin degiskenlik

Testin ozgtlliigii hedefin 6zgiil olmasina bagh

Tang YW, Hibbs JR, Tau KR, Qian Q, Skarhus HA, Smith
TF, Persing DH. Clin Infect Dis. 1999;29(4):803




Yanlis negatiflik nedenleri

Testin analitik duyarliliginin disiik olmasi - m.o.
konsantrasyonunun fonksiyonel limitin alunda olmasi

Amplifikasyonun inhibisyonu - kanli 6rnek

Testin calismamasi - tanimlanmayan genetik varyasyon,
yuksek mutasyon hiz1

Yetersiz klinik duyarlilik - disiik konsantrasyon
Ornekleme hatast

Etken m.o. icin uygun olmayan test

Tang YW, Hibbs JR, Tau KR, Qian Q, Skarhus HA, Smith
TF, Persing DH. Clin Infect Dis. 1999;29(4):803




Yanlis pozitiflik nedenleri

O Kontamine m.o. nin amplifiye edilmesi

O Kan beyin bariyerinin bozulmasiyla gelen
lokositler icindeki m.o.’larin amplifikasyonu

0 Latent enfeksiyon etkeninin amplifikasyonu

O Test primeri veya prob sekanslarinin
ozglliguniin disik olmas:

Tang YW, Hibbs JR, Tau KR, Qian Q, Skarhus HA, Smith
TF, Persing DH. Clin Infect Dis. 1999;29(4)-803




Klinik korelasyonun 6nemi

" Test sonuclar1 enfeksiyon olasiligiyla
beraber degerlendirilmeli

: gercek
Lokosit artist yok ve

| pozitif
normal protein PCR

seviyeleri olasilig:




Klinik korelasyonun énemi

O Molekiiler testler orta veya yiiksek olasilikl:
enfeksiyon durumlarinda kullanilmal:

Klinik durum
Hastalik prevelans:

Artmis BOS parametreleri

Davies NW, , et al. Neurol Neurosurg Psychiatry.
2005;76(1):82




Klinik korelasyonun énemi

O 798 orneklik retrospektif inceleme, molekiiler test
oncesi klinik degerlendirme kriterleri

HSV PCR porzitif gelen 13 hastanin hepsinde artmis BK
veya protein seviyeleri

Normal BOS degerleri olan hic bir hastada PCR
pozitifligi yok

O  Bu degerlendirme; immiin kompremize , yenidogan ve
parenkimal inflamasyonu olan hastalar icin uygun

degil

Tang YW, et al. Infect Dis. 1999;29(4):803
Davies NW, et al. | Neurol Neurosurg Psychiatry. 2005;76(1):82
Simko JP, et al. Clin Infect Dis. 2002;35(4):414




Duyarlilik Ozgallik

O Testler degerlendirilirken mutlaka duyarlilik ve
ozgullik ile beraber degerlendirilmeli

O HSV ensefaliti icin %96’ nin tizerinde

Cinque P, Bossolasco S, Lundkvist A. J Clin Virol 2003; 26: 1—28

Kennedy PGE, et al. J Neurol Neurosurg Psychiatry 2002; 73: 237—238.
Mitchell BM, et al. J Neurovirol 2003; 9: 194204




Duyarlilik Ozgallik

O Testler degerlendirilirken mutlaka duyarhilik ve
ozgullik ile beraber degerlendirilmeli

O HSV ensefaliti icin %96’ nin tizerinde

Cinque P, Bossolasco S, Lundkvist A. J Clin Virol 2003; 26: 1—28

Kennedy PGE, et al. J Neurol Neurosurg Psychiatry 2002; 73: 237-238.
Mitchell BM, et al. J Neurovirol 2003; 9: 194204




Kantitatif PCR

O Real-time PCR ile viral yuik gibi kantitatif
sonuclar almak mimkin

O Hastaligin ciddiyeti, yayginlig1, prognozunun
belirlenmesi

O CMYV, JC viris

DeBiasi RL, Tyler KL. Clin Microbiol Rev 2004; 17: 903—925
Cingue P, Bossolasco S, Lundkvist A. J Clin Virol 2003; 26: 1-28




Molekiiler Tan1 S oosae o e
Yontemlerinin Klinik

Tablolarda Roli




Menenjit

O Menenjitte 6zellikle de viral etiyoloji
dustunitilen hastalarda molekiiler testler rutinde

kullanilabilir

O Geleneksel testler klinik olarak hala faydali ve
cogu vakada NAAT ile beraber kullanilmali




Bakteriyel etkenler

O Bakteriyel ajanlarin tespitinde Gram boyama ve
kaltiir ana secenek

O Muskiilpesent veya kiltiar yapilamayan
bakteriler icin veya 6nceden antibiyotik

kullaniminda NAAT testleri faydali olabilir




Bakteriyel menenjitte NAAT

O  Genis bant 16s rRNA bazli bakteriyel PCR toplum kékenli
bakteriyel menenjitte hizli identifikasyon saglar

10-200 mo/ml BOS

O Real-time kantitatif multiplex PCR’in ise duyarlilig1 cok
yuksek

2 kopya Neisseria meningitidis, Streptococcus pneumoniae,
Escherichia coli
16 kopya Listeria monocytogenes

28 kopya grup B streptococcus

O Nested PCR ise Borrelia, Listeria veya Mycoplasma tespitinde
faydali - distik sayili bakteriyel DNA ve daha az 16s tRNA

SteinerI, et al. EENS-ENS guidelines for the use of PCR technology for the diagnosis of
infections of the nervous system. Eur ] Neurol. 2012 Oct 19(10):1278-91




Bakteriyel menenjitte NAAT

O Kullanilan PCR metotlan

O Hemophilus influenzae, N. meningitidis, S. pneumoniae,
L.monocytogenes

©  Duyarlilik %87-100 ve 6zgullik %98-100

O Gunumizde kantitatif multiplex RT-PCR akut
bakteriyel menenjitteki sik goriilen etkenleri tespitte
tercih edilen yontem

Chaudhuri A, et al. EFNS guideline on the management of community
acquired bacterial meningitis: report of an EFNS Task Force on acute
bacterial meningitis in older children and aduits. Eur J Neurol 2008; 15:
649-659.




Bakteriyel menenjitte NAAT

&

Onceden tedavi almis hastalarda PCR’in pozitiflik
orant konvansiyonel kiiltiirden belirgin yiiksek

O Ventrikiiler kateteri olan ve nozokomiyal menenjitli

hastalarda da PCR daha {istiin

O Genis bant PCR;
Yy PPD, %98
NPD, %100
Negatif PCR akut bakteriyel menenjit tanisim1 dishiyor

Steiner, et al. EFNS-ENS guidelines for the use of PCR technology for the diagnosis of
infections of the nervous system. Eur ] Neurol. 2012 Oct 19(10):1278-91




Bakteriyel menenjitte NAAT

0 Laboratuvarda gelistirilen (in-house) testler,
lab.lar ve testler arasi degiskenlik fazla
oldugu icin rutinde énerilmiyor

O Ticari olarak bulunan standardize kantitatif
RT-PCR konvansiyonel yontemlere ek
olarak oneriliyor

Steiner I, et al. EFNS-ENS guidelines for the use of PCR technology for the diagnosis of
infections of the nervous system. Eur ] Neurol. 2012 Oct 19(10):1278.91




Mikobakteriler icin NAAT

O ARB (#)'ligi <%10

O Kualtar icin bekleme siiresi uzun

O  Kantitatif RT-PCR tan1 koymay1 arttiriyor
O Duyarhlik %46-66, 6zgullik %97-99

O  BOS sedimeti yerine BOS filtrat1 kullanilinca daha
yitksek duyarlilik

O Xpert MTB/RIF, hizli RT-PCR yontemi, pulmoner
MDR Thbc’i belirlemede umut vadediyor

BOS’da test edilmedi

Steinerl, et al. EFNS-ENS guidelines for the use of PCR technology for the diagnosis of
infections of the nervoussystem. Eur ] Neurol. 2012 Oect 19(10):1278-91




Mikobakteriler icin NAAT

0 Capraz kontaminasyon gortlebilir

O Yanlis porzitiflik gortlebilecegi gibi negatif sonuc uygun
klinik tablo ve goriintillemede tanmy1 dislamaz

O Tedaviden 1 ay sonra bile PCR pozitifligi saptanabilir
Tedavi cevabini degerlendirmede sikinti

Tekrarlayan PCR’lar ile tan1 koyma olasilig1 artiyor

SteinerI, et al. EFNS-ENS guidelines for the use of PCR technology for the diagnosis of
infections of the nervoussystem. Eur ] Neurol. 2012 Oct 19(10):1278-91




Mikobakteriler icin NAAT

O Mikobakteriyel enfeksiyon stiphesi yiiksek ise
rutin kiltiir yaninda énerilir

O Duyarlilig: dasuk




Lyme icin NAAT

O Sadece néroborelyozun erken sathalarinda yardimer

O Tanisal test olarak ve tedavinin degerlendirilmesinde

onerilmez

O Atipik eritema migrans olgularinda cilt biyopsisinde
porzitifligi erken borelyoz tanisinda faydali olabilir

Steiner I, et al. EFNS-ENS guidelines for the use of PCR technology for the diagnosis of
infections of the nervous system. Eur ] Neurol. 2012 Oct 19(10):1278-91




Brucella icin NAAT

O Real-time PCR, kiltar ve Wright age testine
gore ustun

Colmenero JD, et al. Real time polymerase chain reaction: a

new powertful tool for the diagnosis of neurobrucellosis. |

Neurol Neurosurg Psychiatry. 2005 Jul; 76(7):1025-7




Rickettsia ve spiroketler icin NAAT

O Arastirma asamasinda

O Rutin uygulamada yok

O Seroloji ve titreleri tanida ana metot




MOQO’lar icin NAAT Testleri

Etivoloji Kullanilabilirlik | Endike olma Tercih edilen metot
durumu

S.pneumoniae, Sinirh Gr (+), kiltiir negatif; Gram boyama, kiiltir

H.influenzae tedavi Sncesi

Mycoplasma spp. Evet Klinik stiphe Seroloji, NAAT +/-

Tropheryma spp. durumunda kaltir

Brucella spp.

M. tuberculosis Evet Klinik stiphe ARB, kiiltiirve NAAT
durumunda

Onceden Arastirma Seyrek olarak Tedavi 6ncesi kiiltiir

antibiyotik sathasinda

kullantm1




Virtsler icin NAAT

© Hem hastaliga tan1 koyulmasini hem de
hastaligin spektrumunu gostermeyi saglar

" Fazla sayida hastaya uygulanmasi ile hangi
virislerin hangi klinik tabloya yol actiklarini ve
sikligini saptayabiliriz




BOS’ta viral etkenler

O 3231 hasta, retrospektif
O Ensefalit, menenjit, miyelit
O %46 hastada viral etken

O VZV, HSV, enterovirtsler, influenza A

Koskiniemi M, et al. Infections of the central nervous system
of suspected viral origin: a collaborative study from Finland. J
Neurovirol 2001; 7: 400—408.




Viral etkenlerin PCR ile tespiti

O 787 BOS 6rnegi retrospektif degerlendirilmis
O HSV, enterovirusler, EBV

0O PCR viral enfeksiyon dustiniilmeyen hastalarin
sadece %5’inde pozitif

Davies NWS, et al. Factors influencing PCR detection of viruses in
cerebrospinal fluid of patients with suspected CNS infections. J Neurol
Neurosurg Psychiatry 2005; 76: 82-87




Virtsler icin NAAT

HSV, VZV, CMV, EBV icin NAAT kullanimi aruk

standart haline gelmistir
Cogu enteroviral PCR testleri paraekovirtsleri saptamaz

Artropod ile bulasan virtsler icin Bat1 Nil virtisti haric
molekiiler testler daha az tanimlanmus

Bat1 Nil virtsii icin rutin NAAT testleri mevcut

Ancak hasta immiinkompremize degilse kanda veya BOS’ta
antikor cevabinin degerlendirilmesi tercih edilir

Respiratuvar sistem virtuslerinden sapheleniliyor ise

solunum 6rneklerinin kullanimi tam sansim arttirir




Virtsler icin NAAT

O PCR’in bakilma zamani da énemli
0 1lk 3 giinde HSV PCR negatif gelebilir
O Birkac giin sonra tekrar edilmeli

O Benzer sekilde cok gec 6rnek alinirsa da negatif
sonucla karsilagilabilir

O Viral yiik ilk haftada en fazla

0 Tedavi ile PCR pozitifligi ilk haftada azalmiyor




Virtsler icin NAAT

©  PCR VZV icin nérolojik hastaligin tanisinda kanitlanmas
degere sahip

O 3231 hastalik retrospektif bir calismada nérolojik hastaliga
neden olmus kanitlanmis etkenlerin %29’unu
olusturmaktaydi

O VZV iliskili norolojik hastalikta duy/6zg ; %80/%98

O BOS’taki viral yiikit menenjit ve ensefalit hastalarinda
kraniyel sinir tutulumu olanlara gére daha yiitksek bulundu

O VZV’in 6nceden distinilene gore daha fazla
reaktivasyonsuz klinik tabloya neden oldugu gosterildi

Vaskiilopati, zoster sine herpete, miyelopati,
meningoensefalit, polinoritis kraniyalis




Virtsler icin NAAT

O CMV'ye bagh MSS enfeksiyonunda hizli ve

giivenilir ydontem
O Duyarlilik ve 6zgulliuk yiksek; %92-100 vs %94

0 Klinik stiiphe durumunda PCR kullanilmas:
oneriliyor

Ensefalit ventrikdilit, akut poliradikiilopati,
miyeloradikiilopati, periferal néropati,
retinit




Virtsler icin NAAT

O Primer MSS lenfomast olan HIV porzitif hastalarda
EBV PCR kullanilmasinin faydali oldugu gésterilmis

Duy %97-100, 6zg %98,5
Kantitatif PCR kemoterapi cevabinda

O EBV iliskili norolojik hastalik
Ensefalit
Aseptik norit, serebellar ataksi, miyelit,
Periferal sinir bozukluklar:

Guillain-Barre sendromu,

Kraniyel néropati




Virtsler icin NAAT

O Enteroviral PCR kullanimi1 hem dogru tani

koymada hem de daha iyi hasta yonetimin icin
etkili bulunmus

RT-PCR duy %86-90, 6zg %92-100

Bir calismada duyarlilik %31 bulunmus

' Daha fazla calismaya ihtiyac var




Virtsler icin NAAT

Progresif multifokal l6koensefalopati
hastalarinda JC virtis PCR kullanilmas: rutin
haline geldi

Ozgulliugi %98,5-100

PML'den siiphelenilen hastalarda JCV DNA
bakilmali

Kantitatift PCR

Yiiksek viral yiik, kisa yasam stiresi




Virus

Reported seasitivity and specificty of
CSF PCR

Evidence class and level of recommendation

Herpes simplex virus (HSV)-1
Encephalitis
Varicella-Zoster virus (VZV)

_ytomegalovirus (CMV)

Epstein—Barr Virus (EBV)

ENleroviruses
[C virus (JCV)

Human mmunodeficiency virus
(HIV)

Human T-ceil lymphotropic Virus
(HTLV-1)

96% and 9% [15]

80% and 98% [25]

92% and 94% [32]
97-100% and 98.5% [33.34,36]

31-95% and 92-100% [37.40, 41]
50-82% and 98.5-100% [43-50]

Diagnosis will aiready have been made
on the blood
75-99.4% and 98.5% [40.57]

Class | Level A

May be false negatives dunng first 3 days

Class Il Level C

CSF anti-VZV IgG more sensitive than PCR in VZV
vasculopathy

Class IT Level B

Quantitative PCR may aiso be clinically useful

Class IV Level C

Quantitative PCR may aiso be clincaily useful

Class Il Level B

Class IT Level B

Quantitative PCR may aiso be clinically useful

CSF wiral load a useful tool in assessing neurological
involvement

Class III Level C

Combinaton of CSF PCR and ant-HTLV-| antibody

index

useful in diagnosis




Etivoloiji

Kullamlabilirlik

Endike olma

Tercih edilen

metot

Adenoviris

Arboviriis
CMV

EBV
Enterovirisler
HHV-6

HSV

Influenza
Lenfositik koryomeneniit

virasa

Kabakulak

Parackovirtsler

VIV

Bat: Nil virasa

Evet

Sinirls
Evet
Evet
Yayemn
Evet
Yayoin

Evet

Sinsrh

Sinirh

Evet

Evet

Evet

durumu

Seyrek

Klinik siiphe durumunda
Klinik stiphe durumunda
Klinik siiphe durumunda
Klinik siiphe durumunda
Klinik stiphe durumunda
Klinik siiphe durumunda

Seyrek
Seyrek
Seyrek
<5 ya$ cocuklar

Seyrek (immiinsuprese
degilse)

Ara sira

Alternatif bolgelerden
ornek alimmas:

Seroloji, NAAT
Kantitatit NAAT
Seroloji KNAAT
NAAT
Kantitatit NAAT
NAAT

Alternatif bolgelerden
&érnek

Seroloiji

Viral kiiltir, seroloji,
NAAT

NAAT
NAAT

Seroloji




Mantar ve parazitler icin NAAT

P
f

Bu ajanlar icin molekiiler testler daha az olarak
bulunabilir

Resmi bir 6neri yapmak icin yeterince iyi

tanimlanmamislardir




Etivoloji

| Kullasdubelichih | Endile olina

 durumu

Tercih edilen metot

Rickettsia
Leptospira
Borelia burgdorferi
T.pallidum
Criptococcus spp.
Diger mantarlar

Parazitler

Sinarls

Sinirls
Evet

Sinirh
Stnirh

Sinirht

Sinirh

Ara sira

Seyrek
Evet
Hayir
Hayir
seyrek

Seyrek

Seroloji

Seroloji

Seroloji, NAAT
Seroloji, CSF VDRL
Antijen tespiti, kiiltiir

Kiltir, seroloji

Seroloji, histoloii,

NAAT




D,

Ensefalit

Molekiiler testler epidemiyoloji, risk faktorleri,

erisilebilirlik, klinik tablo rehberliginde kullanilmali

Mo lekiiler testlerin 6ncesinde veya beraberinde
geleneksel tani yontemleri, ve BOS disi 6rneklem
yapilmali

HSV ensefaliti disinda parankimal hastaligin BOS’tan
test edilmesinin klinik duyarlilig: ve prediktif degeri
tam olarak bilinmemekte

Negatif testler hastalig: dislamaz

Tanida kombine yaklasim onerilir




Bakteriyel ensefalit

O Nadir, secilmis vakalarda faydali olabilir

O Coxiella burnettii gibi muskilpesent, yavas
treyen veya kualtiirti yapilamayan bakteri ile
temas Oykuisit veya uygun hasta hikayesi olan
durumlarda

O Mycoplasma pneumoniae daha sik non-viral
ensefalit etkeni olabilir ancak BOS’ta serolojiye
gore daha dusik tani olasiligs




Parazitler ve NAAT

Cok dusiik sayida mo ile gerceklesen enfeksiyonlarin
tanusinda faydali

Konvansiyonel yontemlere gore daha yiitksek duyarlilik
ve ozgiilliik

Avrupa lab.larinda referans tanisal arac, tropikal
bolgelerde arastirma amach

Rutinde kullanmak icin pahali

Sadece toksoplazma ensefalitinde PCR ce RT-PCR

rutin kullanimda éneriliyor




rotozoal

ithogen CNS manifestation Moiecuiar-based diagnostic technique Evidence class Recommendation
ree living Granulomatous amebic PCR [85] v -
nebae encephalitis Nested PCR [86]
\canthamoeba Acute primary amebic Real-ime PCR [87]
D- memngoencephalitis PCR [88]
Jalamuthia Real-ime PCR [89]
andriilaris Muitipiex real-time PCR [90]
Vaegleria
wleri
ntamoeba Bram abscess Real-time PCR [91] In stools: -
stolyfica Multiplex tandem real-ume PCR I
[92.93] In abscess

High through put muitiplex PCR [84] asprrate
Probe-based detection with luminex v

beads [84]
abesia microti  Anemma, hypoxic encephalopathy PCR [94.95] v -
lasmodmm Cerebral malana, muiti-organ Real-time PCR [96] Il (depending C
lciparum malana PCR multiplex real-tme PCR [80.97] whether patient
quantitative nucleic acid seguence- lives m
based amplificaton [98] holoendemsxc
Real-time quanatative nucleic acid region or in
sequence-based amplificatton [99] non-endemic
Loop-mediated isothermal region)
amplification [100-102]Polymerase
chain reaction/ligase detection

reaction fluorescent microsphere-
based assay [103]

PCR ELISA [104.105]

Nested PCR [106]

Reverse transcription loop- mediated
isothermal amphficaton
(RT-I ANP) [10&]




Mantarlar icin NAAT

Bu alanda diger mo.lar kadar ilerleme yok
Goreceli olarak seyrek gorulmeleri

Duyarlilik ve 6zgiillik calismalar: icin altin standart yok

Cogu mo icin arastirma asamasinda ve klinik olarak

kullanilabilir degil

MSS kriptokokozu (duy ve 6zg >%93) ve asperjillozu
icin ek olarak kullanilabilir

Rutinde kullanilmalarini 6nermek icin yeterli kanit yok
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Postenfeksiyoz ensefalit

O Molekiiler testler negatif olmalidir

O Seroloji, klinik tablo ve diger yontemler tanida
kullanilir




Transvers miyelit

O Basarili sonuclar yayinlansa da yeterli veri yok

O Posenfeksiyoz veya nonenfeksiyoz tablolarda

NAAT negatif olmali

O Viral etkenlere bagli, Mycoplasma spp. ve
M. tuberculosis’te 6zellikle klinik stiphe
durumlarinda kullanilir




Beyin apsesi

O Molekiiler olmayan testler tanida hala ana
metotlar

O Amip apsesi stiphesi gibi durumlarda faydali
olabilir




&

Sonuc

Molekiiler testlerin kullanimi, hizli ve dogru taninin
hayat kurtarict oldugu MSS enfeksiyonlarinda bu
enfeksiyonlarin tani ve yonetimini etkilemistir

Molekiiler yontemler BOS’ta kullanim icin uygundur

NAAT cogunlukla kiltiir bazli veya antijen tespit eden
yontemlere gore daha duyarh

HSV ve JC haric gercek klinik hassasiyet?

Test sonuclar1 her zaman enfeksiyon olasiligiyla beraber

degerlendirilmeli




