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- Infeksiyon kontrolii ile antimikrobiyal
yonetiminin evliligidir

- Bu evliligin amaci -hastayi unutmadan-
MDR bakteri infeksiyonlarinin yayilmasini
engellemek icin uygun antibiyotik
kKullanimini artirmaktir

\ Viale et al. Infect Dis Ther 2015




History, Signs - Symptoms
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lyi bir biyobelirteg,
tani koydurmali, prognozu ve tedaviye yaniti gostermeli,
dusuk maliyetli, hizli, non-invazif ve kolay yorumlanabilir olmali

Schuetz et al. Biomarker-guided personalised emergency medicine for all — hope for another hype? Swiss Medical Weekly 2015



* 1975 yilinda kalsitonin oncul hormonu olarak kesfedilmistir

O'Donnell DR. Recognising severe infection: in hoc signo vinces? Arch Dis
Child. 2010 Dec;95(12):957-8.

« Sepsiste duzeyinin yukseldigi ise 1993’te anlasiimistir

Assicot M, Gendrel D, Carsin H, Raymond J, Guilbaud J, Bohuon C. High
serum procalcitonin concentrations in patients with sepsis and infection.
Lancet. 1993 Feb 27;341(8844):515-8



« Saglikh gonullulerde tek doz endotoksin sonrasi PCT 3 saat icinde yukselmis
» 24 saat icinde pik yapmis, sonra yavasca dusmeye baslamis
« Bazilarinda en az 7 gun normalin ustinde seyretmis ve 2 haftaya kadar normallesmemis

Becker et al. British Journal of Pharmacology (2010), 159, 253—-264

Gunluk %30 azalma anlamli bir iyilesmeye isaret eder;
bu ayni zamanda PCT'nin plazmada dogal yarilanma oranidir

Bobrek yetmezliginde yarilanma zamani 1/3 — V2 oraninda uzar

Meisner M. Update on procalcitonin measurements. Ann Lab Med. 2014



Ubiquitous Expression of the Calcitonin-1 Gene in Multiple Tissues in Response to SepsisJ Clin Endocrinol Metab. 2001
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PCT enflamasyon baslatamaz, ancak baslamis olani
kuvvetle arttirir

Anti- PCT antikor ile notralize edilen septik hayvanlar
daha fazla yasamis

Endotoksin veya IL-1, IL-6 ve TNF-alfa ile stimdile olur

PCT olugsumu IFN-gama ile sekteye ugrar,
bu nedenle viral infeksiyonda yiiks(e)lemez

Becker et al. British Journal of Pharmacology (2010), 159, 253-264
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Ozel Merkezi Laboratuvar
Test sSonucg Birim Referans Araligi Yontem

Prokalsitonin 0.15 ng/mL 0-05 IC

Sepsis dederlendirmesi icin yorum:

<0.5 ng/mL : Normal,sepsis varlidgini disundarmez_ Lokal bakteriyel enfeksiyon olabilir.
0.5-2.0 ng/mL : Enfeksiyon veya sepsis olabilir Klinik bulgular ile birlikte degerlendiriimelidir.
Sepsis supesi varsa yeni ormekle calismanin tekrar énerilir.

2.0-10.0 ng/mL : Sepsis varhg@ini dusandardr.
=10.00 ng/mL : Ciddi sepsis veya septik sok.

Baska Bir Egitim Arastirma Hastanesi
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Figure 1 Available evidence concerning PCT in different infections derived from observational and randomized-controlled
intervention studies. While for some infections, intervention studies have investigated benefit and harm of using PCT for antibiotic decisions
(right side), for other infections only results from diagnostic (observation) studies are available with mixed results (left side). Abbreviations: PCT,
procalcitonin. + moderate evidence in favor of PCT; ++ good evidence in favor of PCT; +++ strong evidence in favor of PCT; ? evidence in favor

or against the use of PCT still undefined




Meta-analiz:
Bakteriyemide PCT'nin Tanisal Dogrulugu Nedir?

TABLE 1. Accuracy estimates

Heterogeneity
(%)
Pooled Pooled
sensitivity  specificity X'
Analysis AUC (95% ClI) (95%Cl)) I Q p 3420 hasta,
o 0 079 76 72801 €9 (6472 Bex 1397 <000 PCT esik deger yaklasik 0.5 ng/ml,
dﬁ:ﬂ',{;r;up ) 79 76(72-80) 69 (64-1) ' o ancak ¢ok gesitli (0.1 — 17 arasi)
Non-bacteraemia 0.78 72 (66-78) 74 (65-76) B8% 1070 <0001
n = | 884 . . .

5|F55 (n= 93’1” 0.78 76 (60-B7) 66 (44-82) B3% 114 <000 PCT bakteriyemi tanisinda orta duzeyde;
prslﬁiﬂ? 63;?’” D8 84 @087} 55 (@6 7% 162 <0001 Ancak dugtk PCT bakteriyemiyi diglayabilir
Immunocompromised/neutro penic
Yes (n = 320 0.71 66 (54-76) 78 (71-83) 76% 120 <0001 ‘ o e ’
No {Ef: 3m31; 0.79 79 Eu-aai 65 Eﬁﬂ-ﬁ!i; 81% 926 <0.00| PCT dgg_ukse hemokultur alinmasin
Department demek igin erken
ICU (n = 399) 0.88 B9 (79-94) 68 (57-77) 77% 54 <0001
Mixed (n = 1009) 0.77 76 (65-85) 66 (57-76) 31% 501 <0001
Ward (n = 587) 0.76 71 (63~ ?3 71 (64-77) 90% 433 <0001
ED (n = 1425) 0.78 76 {59-311 68 (61-75) 77% 285 <0.00|
Study ty

PrﬂspecﬂvT{n=15ﬂ?] 0.79 76 (71-80) 69 (64-73) B86% 721 <0.001
78 (&

Retrospectve (n = 913)  0.79 6-86) 68 (36-78) 79% 636 <0.001 Hoeboer et al. Clin Microbiol Infect 2015

¥4Q = yiiCochrane Q, Cl = confidence interval; ED = emergency department;
ICU = intensive care unit; mixed = |[CU/EDYward together; SIRS = systemie
inflammatory response syndrome.



Efficacy and safety of procalcitonin guidance in reducing the
duration of antibiotic treatment in critically ill patients:

a randomised, controlled, open-label trial

Evelien deJong Jos A van Oers, Albertus Beishuizen, Piet Vos, Wytze | Vermeijden, Lenneke E Haas, Bert G Loef, Tom Dormans,

Girisim: PCT tepe seviyesinin %80 uzerinde azalirsa veya esik deger 0.5
ng/ml altina duserse ab kesilmesi onerilmis

(Sepsis, agir sepsis, septik sok hastalar)
« PCT grubu 761 hasta, standart grup 785
* Medyan tedavi suresi

PCT kolunda 5 gun (3-9) vs. standart kolda 7 (4-11) (p<0-0001).
28 gunluk mortalite PCT kolunda %20; standart kolda %25 (p=0-0122)

Lancet Infect Dis. 2016 Jul;16(7):819-27
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WBC: 35700 (%94 notrofil),
CRP: >300, Laktat: 4.2
Prokalsitonin: 48.5

(3 GUN SONRA) l

WBC: 14700,
CRP: 113
Prokalsitonin: 7.3 (%85 azalma)




Meisner M. Update on procalcitonin measurements. Ann Lab Med. 2014 Jul;34(4):263-73

Sepsis ve YBU’de dnerilen semalardan biri....

Guidelines for initiating antibiotics according to PCT value.
Except any situation requiring immediate therapy ...

PCT .-
<0.25 ng/mL 0.25- 0.5 ng/mL 0.5 ng/mL < 1ng/mL >= 1 ng/mL
Antibiotics strongly Antibiotics Antibiotics Antibiotics
discouraged discouraged encouraged strongly encouraged

infeksiyon siiphesi varsa hastaya mutlaka antibiyotik baslamayi diisiiniin

Guidelines for stopping, continuing or changing antibiotics
according to daily measured PCT value.

PCT ...
< 0.25 ng/mL Decline more than Decline of PCT Increase of PCT above
80% or 80% of less than 80% of previous and
peak (maximum) value peak value and PCT > 0.5 ng/mL
or PCT > 0.5 ng/mL
>0.25 to <0.5 ng/mL

Stopping antibiotics Stopping antibiotics Continuing antibiotics | Changing antibiotics
strongly discouraged encouraged encouraged strongly encouraged

Fig. 1. Example of an algorithm for an individual guide of antibiotic therapy according to Bouadma et al. [3].



Agir sepsiste PCT dayall tedavi semasi. Bir ornek...

Farkli semalardan hangisini secelim?
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Annane et al.

2013 [26]
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PCT Medical patients: |

PCT 205 and <5 ng/mL: arfibiotics recommended
- antibiofics ‘:r-:un-:;l;,' recommended

I I N .. -_l
Surgical patients!
PCT <4 ng/mL: antibi\tics not initiated or stopped

]
I
|
|
|
|
|
\

PCT 24 and <9 ng/mL)antibiotics recommended
PCT 29 ng/mL: antibiofics strongly recommended

PCT <025 ng/mL: antibiotidk nat initiated or stopped
PCT 2025 and < 05 rr:;.-me:Imti biotics strongly discouraged

Antibiotic treatment at the discretion of
the patient'’s physician
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Evaluation at time of

Procalcitonin Algorithms for Antibiotic

Therapy DeCiSiOHS Schuetz et al. Arch Intern Med 2011

A Systematic Review of Randomized Controlled Trials
and Recommendations for Clinical Algorithms

PCT result

Recommendation
regarding use of Abx

Overruling
the algorithm

Follow-up/other
comments

admission
=0.10 pg/L =0.25 pg/lL =0.25 pg/L =0.50 pog/L
Strongly Discouraged Encouraged Strongly
discouraged encouraged
Consider alternative diagnosis, or Abx Birinci basamak kurul U§|arda
if patients are clinically unstable, . .y
are at high risk for adverse outcome ve AC” SerV|S te
{eg, P51 classes V-V, immunosupression), 1f_ I I
or have strong evidence of a bacterial pathogen (h aﬂf 0 rta | nfe kS |y0 n l ard a’
Reassess patients’ condition and recheck Recheck PCT level every 2 to 3 days to U SYE ve ASYE)
PCT level after 6 to 12 hours if no clinical consider early cessation of Abx - 1 1 I
improvement is observed Onerl|m|§ blr §ema

Follow-up evaluation every 2 to 3 days

PCT result

Recommendation
regarding use of Abx

Overruling
the algorithm

Follow-up/other
comments

=0.10 pg/L =0.25 pg/lL =0.25 pg/L =0.50 po/L
Cessation of Cessation of Cessation of Cessation of
therapy strongly therapy therapy therapy strongly
encouraged gncourag discouraged discouraged
/

Consider continuation of Abx if patients

are clinically not stable eya tepe PCT’nin %80-90 dusmesi ve stabil hasta

Clinical reevaluation as appropriate Consider treatment to have failed if P
level does not decrease adeqguately




Excluding infection through procalcitonin testing improves outcomes of
congestive heart failure patients presenting with acute respiratory
symptoms: Results from the randomized ProHOSP trial

« 233 hasta PCT esik deger 0.25 ng/ml

 Acil servise solunum sikayetleri ile basvuran kalp yetmezligi hastalarina PCT semasi
uygulanirsa antibiyoterapi suresi kisaliyor ve hasta sonuglari iyilesiyor

Shuetz et al. International Journal of Cardiology 2014

Use of procalcitonin for the diagnosis of
pneumonia in patients presenting with a chief
complaint of dyspnoea: results from the BACH
(Biomarkers in Acute Heart Failure) trial

1641 hasta
Kalp yetmezligi olan ve PCT 0.21 Ustlu olanlarda antibiyoterapi verilmez ise daha kotu sonug (P = 0.046)

dusuk PCT’li (0.05) hastalarda ise antibiyoterapi veriimezse daha iyi sonug elde edilmis (P = 0.049).

Maisel et al. Eur J Heart Fail. 2012



« 1 yada 2 PCT hipotansif hastada sepsis ekarte eder (NPV >%95)

» PCT kinetigi ab siiresi icin miikemmel, ama yetmez 99.9 olmali ki YBU de
guvenle keselim

* PCR pozitif, kultur negatif ise ne yapacagiz?

Caliendo et al. Better Tests, Better Care: Improved Diagnostics for Infectious Diseases. CID 2013



Menenijit ve Biyobelirtecler (Meta-analiz)

» Bakteriyel vs. non-bakteriyel ayriminda serum ve BOS PCT, 22 ¢alisma, toplam 2058 hasta
* (Serum PCT esik deger = 0.15 ve 15 ng/ml arasi) (BOS PCT esik deger genelde 0.5 ng/ml)

Supheli menenijiti olan butun yetiskinlerde PCT bakilmali;
Serum PCT BOS PCT'’ye kiyasla ustun,
Negatif serum PCT bakteriyel menenjiti neredeyse ekarte ediyor !

TABLE 4. Overall Diagnostic Characteristics Associated with Blood PCT and CSF PCT

Blood PCT CSF PCT
Number of studies 20 5
Bacterial/nonbacterial 609/1192 153/270
Area under the SROC curve (95% CI) 0.98 (0.97-0.99) 0.90 (0.87-0.92)
Sensitivity (95% CI) 0.95 (0.89-0.97) 0.80 (0.61-0.91)
Specificity (95% CI) 0.97 (0.89-0.99) 0.86 (0.70-0.95)
Positive likelihood ratio (95% CI) 31.7 (8.0-124.8) 5.9 (2.4-14.0)
Negative likelihood ratio (95% CI) 0.06 (0.03—-0.11) 0.23 (0.12-0.47)
Diagnostic odds ratio (95% CI) 568 (103-3141) 25 (8-78)
Inconsistency (I7) (95% CI) 0.96 (0.92—0.99) 0.67 (0.26—1.00)

Cl = confidence interval, CSF = cerebrospinal fluid, PCT = procalcitonin, SROC = summary receiver operating characteristic.

Wei et al. Medicine 2016

wiew and



» Cerrahi, travma,

» Pankreatit (nekrotizan tipinde daha yuksek)

« Inhalasyon pnémoniti

* Yanik (bazi hastalarda ilk iki gun ¢ok yuksek PCT)

« Uzamig resusitasyon,

« Bazi otoimmun hastaliklar (Still Hastaligi, Kawasaki vb)

* Noroendokrin tumorler (meduller tiroid ca), kucuk hicreli akciger ca, karsinoid tm ve feokromasitom
» Addison krizi, DRESS sendromu, amfetamin toksisitesi,

* Anti-timosit globulin (ATG) kullanimi,

* Yenidoganda (bir haftaya kadar) fizyolojik olarak,

» Rabdomiyoliz, ciddi bobrek ve karaciger disfonksiyonu, ciddi pankreatit
» Malign noroleptik sendrom ve Bonzai kullanimi

1- Meisner M. Update on procalcitonin measurements. Ann Lab Med. 2014

2- Ucal-Bakkal S et al. Sepsisi Taklit Eden Bir DRESS Sendromu Olgusu. Klimik Dergisi. 2011; 24(2):132-4.

3- Schumm J et al. An unusual case of progressive shock and highly elevated procalcitonin level. Am J Crit Care. 2010 Jan;19(1):9

4- Brodska H et al. Marked increase of procalcitonin after the administration of anti-thymocyte globulin in patients before hematopoietic stem cell transplantation does not indicate sepsis: a
prospective study. Crit Care. 2009;13(2):R37

5- Muller et al Swiss Med Wkly 2001; 131: 595-602

6- Kapmaz M et al. Prokalsitoninemiye yol acan infeksiyon disi bir neden: malign néroleptik sendrom. Abstract No: 18, Antibiyotik Yénetim Sempozyumu, 6-8 Ekim 2016, ist,

7- Kapmaz M, et al. Bonzai Kullanimiyla iliskili Agir Konviilsif Tablo ve Akciger Tutulumu: Cok Yiiksek Prokalsitoninemi Nedeni. Abstract No: 27, Antibiyotik Yénetim Sempozyumu, 6-8 Ekim 2016, ist



PCT'nin art(a)madigi durumlar

PCT sistemik tutulumu olmayan infeksiyonlarda tarama testi olarak
kullaniimamalidir !!

/L Tonsillit
) Minor yumusak doku infeksiyonu

{ Lokal bakteriyel infeksiyonlar

_ Apse, ventrikuler drenaj kateter infeksiyonu
Lokal apandisit ve kolesistit

Toksine bagl infeksiyonlé*.f }

Sepsis dusunuluyorsa PCT dusuk ciksa bile her halukarda tedavi baslanir,
ancak tani kesinlesene kadar 12, 24, 36.saatlerde PCT tekrari onerilir.
Negatiflik devam ediyorsa antibiyotik kesilir

Meisner M. Update on procalcitonin measurements. Ann Lab Med. 2014 Jul;34(4):263-73



PCT (ve diger biyobelirteclerin) sepsis/SIRS ayiriminda onerilemeyeceqi
belirtiimekte

Ancak ilk anda septik gorunen bir hastada sonrasinda infeksiyon kaniti
yoksa ve PCT (veya diger biyobelirtecler) dlusuk ise antibiyotigi kesmeye
yardimci olabilecegi bildiriimekte (kanit 2C)

Dellinger RP, Levy MM, Rhodes A, et al. Surviving Sepsis Campaign Guidelines Committee including The Pediatric Subgroup. Surviving Sepsis Campaign: international guidelines for management
of severe sepsis and septic shock, 2012. Intensive Care Med. 2013 Feb;39(2):165-228



YBU'’de yatan ve infeksiyon stiphesi olan hastalarda,
antibiyotik yonetiminin bir parcasi olarak tuketimi azaltmak amacili
gunluk PCT takibi onerilmekte (zayif oneri, orta kalite kanit)

Barlam TF, Cosgrove SE, Abbo LM, et al. Implementing an Antibiotic Stewardship Program: Guidelines by the Infectious Diseases Society of
America and the Society for Healthcare Epidemiology of America. Clin Infect Dis. 2016 May 15;62(10):e51-77



Yuksek Performanshi Biyobelirtecler
Istatistiksel Anlamli Sonuc¢ Veren

Biyobelirteg Infeksiyon Hastalar Sensitivite Spesifite
(Calisma
sayisl)
Heparin Baglayan Protein B/V menenjit (BOS), Yetiskin (2) 100 (BOS) 99.2 (BOS) >20 ng/ml
(HBP) B/V (Kan)
CRP + IP-10 + TRAIL B/V (Kan) Yetigkin ve 95 (Kan) 91 (Kan) Bkz. resim
pediatrik (1)
48-Gene classifier V/B solunum yolu Yetiskin (1) 89 (Kan) 94 (Kan) -
infeksiyonu (Kan)
(SeptiCyte ©)
MXxA V/B (Kan) Pediatrik (1) 87.1 90.9 36.7 ng/ml
(FebriDx ©)

B/V: Bakteriyel vs. Viral

KapasiAJ et al. Host Biomarkers for Distinguishing Bacterial from Non-Bacterial Causes of Acute Febrile lliness: A Comprehensive Review. PLoS One. 2016 Aug 3;11(8)



BACTERIAL INFECTION VIRAL INFECTION
!
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10(3)



Antibiyotik Yonetiminde
Hizhh Tani Testleri



\\\\\\\

\\\\\\\

KURBAN |
iBADET |}
PAYL K |

N=n'"

/ = )
Y\ Sy
2 2
<
-~ = J
f o —
3.0 6618 e
- 4
—
>

- SiMIT ARAS)
NUTELLA
SURULUR

----------

r

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




Unmet Diagnostic Needs in Infectious Disease
1572 IDSA Uyesine e-anket, 700’0 (%44.5) cevaplamis:

1- En 6nemli karsilanmamis intiyac; direnc¢li G(-) negatif basil tanisi
2- %50 katilimci: ‘Diagnostics Stewardship’ gerekliligine inaniyor: ‘Gereksiz istem, kim yorumlayacak?’ vb

3- Testin hizi: Influenza icin <1 saat; KDI etkeni i¢in <12 saat; MDR tbc icin <24 saat ‘yeterli’ gértilmus

A. UNMET NEED FOR PATHOGEN DIAGNOSIS

nnnnnnnnnnnnnnnnnnnnnnnnnnn MRSA [ve. MS5A) HIV resistance Mold (species ID)
nnnnnnn

Blaschke AJ, et al. Diagn Microbiol Infect Dis. 2015

MEAN OF RANK IMPORTANCE
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BLOOD CULTURE
Opota et al. Microbial diagnosis of DEPENDENT
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molecular diagnosis directly from
blood. Clin Microbiol Infect’2015
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Clinical
symptoms
- PCR-based methods

n Nucleic-acid hybridization-based methods

5 . Mass Spectrometry-based methods
n Phenotypic methods
*on a bacterial pellet from positive BC
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Bakteriyemiyi degil DNAemiyi Olger

Yuksek hacimde kan calisilamaz. Pediatri icin ¢cok uygun
Hedef DNA amplifikasyonu purtzstz olmali

Bakteri kanda homojen dagiimayabilir

Insan DNA’s! birlikte saflastiriimamali. Kontaminasyona aciktir

Dogasi gereQi daha ¢ok pozitiflik yakalar ama kultire gore yalanci negatiflikleri de vardir

Opota et al. Microbial diagnosis of bloodstream infection: towards
molecular diagnosis directly from blood. Clin Microbiol Infect 2015



Kandan direkt bakteri identifikasyonu

1- PCR sonrasi identifikasyon
2- PCR sirasinda identifikasyon (Multipleks real-time PCR)

4 eeR O
Elektrospray
< Elektroforez > Kutle spektrometrisi

Dizl analizi

(Sekans analizi)

/

{ Multipleks real-time PCRJ

Opota et al. Microbial _dia%nosis of bloodstream infection: towards
molecular diagnosis directly from blood. Clin Microbiol Infect 2015




TABLE |. Main commercially available systems for identification of microbes directly from blood samples

Sensitivity,
Resistance specificity,
Time to Blood and and correlation
result volume Microorganism virulence with conventional
System Method (hours) (mL) coverage markers methods (%) Comments Ref.
SepsiTest Broad-range PCR + 6 | -10° >345 bacteria (Gram O 21-87, 85-96, NR Pros: can be usedin other [43 56 58—-61]
Molzym, Bremen, sequencing positive and Gram sterile samples; Cons:
Germany negative) and fung variable sensitivicy and
spedficity
SeptFast Multiple broad-range  3.5-5 |.5 & Gram positive, mecA” 43-95, 60-100, 43—-83 Pros: tme to resulg Cons: [35-5374]
Roche Molecular real-time PCR 8 Gram negative, variable sensitivicy and
System, Basel, 5 fungi specificity, no
Switzerknd # quantification
MagicPlex Multiple PCR + 3-5 I 2| bacteria (Gram mecA, vanA/B  37-65,77-92 73 Pros: fast Cons: limited  [55,56]
Seegene, Seoul, multiplex real-time positive and Gram number of studies,
Korea PCR negative) at species succession of reaction
level (90 at genus and device, no
level), & fung quantification
VYOO Multiplex PCR + 8 5 |4 Gram positive, 0 MR, MR, 70 Pros: highly sensitive; [59,63,75]
SIR5-Lab, Jena, electrophoresis |8 Gram negative, Cons: limited number
Germany 7 fungi of studies, several
manual steps
PLEX-ID, Abbott Multiplex broad-range & | 25-5° Up to 800 (Gram mech, blays, 50-91°, 9899, 79-97 Pros: universal, detection [ 1,76,77]
Molecular, Carlsbad, PCR/ESI-M5 positive, Gram vanA/B of mixed bacterial

CA, USA

negative, fungi)

populations,
semiquanticative;
Cons: no
interventional studies

ESl-M5, electrospray ionization mass spectrometry.

#

Acil Servis hastasinda 1 ml yetmezken, YBU’dekine yetebilir

Opota et al. Micro#bial dialgnosis of bloodstream infection: towards

molecular diagnosis direct

y from blood. Clin Microbiol Infect 2015



4 )

PCR sirasinda identifikasyon (Multipleks real-time PCR)
- SeptiFast 75.000 $

Kan kalturd ile korelasyon %43-83. KNS ve streptokoklari atlayabilir
- MagicPlex Sepsis
En hizlisi. 3 saat

\_ /

/ PCR sonrasinda identifikasyon \

- SepsiTest 75.000 $
Pek ¢cok yari-otomatize basamak. Sonug 8 saati gecebilir. Kontaminasyona acik

- VYOO 200.000 $

- PCR/ESI-MS 200.000 $
\Steril olmayan orneklerde de calisabilir

Opota et al. Microbial diagnosis of bloodstream infection: towards
molecular diagnosis directly from blood. Clin Microbig@l Infect 2015
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TABLE 2. Characteristics of the commercially available systems for the identificatdon of microbes from positive blood culture

Resistance and

Sensitivity
Specificity
Correlation

System Time to Microorganism virulence with conventional
{ Manufacturer) Methods result coverage markers methods (%) Comments
PMA FISH and QuickFISH FISH <|-3 hours 4 Gram positive 0 97-100 + : rapid, sensitive and specific
(AdvanDx, Woburn, MA, LSA) 4 Gram negative 90-100 - : dependent on the choice
5 Fungi 96-99 of the probes to be tested, no
resistance marker
AccuProbe FISH <| hour Staphylocoocus aureus 0 BOB-100 + : high specificity
(Gen-Probe, San Diego, Enterococaus spp. 98.7-100 - : variable sensitivity, no resistance
CA, USA) Streptococais preumonioe nr marker, limited number of publications
Streptococais group A
Streplococaus group B
Verigene Microarray 1.5 hours 12 Gram positive mecA, waniJ/B, KPC, Bl-100 +: detection of resistance markers,
(Nanosphere, Northbroolk, 9 Gram negative MNDM, CTX-M,VIM, 98-100 good specificity
IL, LISA) IMP.OXAI2 nF —: varlable sensitivity, narrow
range of pathogens detected
Prove-it Sepsis (Mobidiag, Microarray 1.5 hours 60 bacteria mecA 95% + : sensitive and specific
Esbo, Rnland) 13 fungi 99% = : limited number of publications
nr
FilmArray Multiplex PCR | hour 8 Gram positive mecA, vanA/B, KPC 97-95 + : rapid, sensitive and specific
(ldaho Technolegy, Sak Lake Il Gram negative 91-98 — : narrow range of pathogens
City, UT, USA) 5 Fungi nr detected
Xpert MRSA/SA BC Real-time PCR | hour S aureus mecA 100 + : rapid, sensitive and specific
(Cepheid, Sunnyvale, CA, USA) 99-100 - ! expensive
nr
StaphSR assay Muliplex PCR 1-2 hours 5 aureus mecA 96— 100 + ! rapid, sensitive and specific
(BD GeneOhm, San Diego, 95-98 — ! expensive
CA, USA) nr
StaphPlex Muldplex PCR + 5 hours S aurewus mecA (+ PVL) 100 = : limited number of publications
(Genaco Blomedical Products, Micreoarray 95-100
Huntsville, AL, LUSA) 92
MALDI-TOF M5 Mass-spectrometry <| hour <1000 nat in routine - + : rapid, sensitive and specific
Brucker Dakonics (Bremen, Germany) - - : significant hands on time for
bioMérieux (Marcy |'Etoile, France) 76-99 bacterial enrichment

Opota et al. Blood culture-based diagnosis of bacteraemia:
state of the art. Clin Microbiol Infect 2015



16S Ribosomal Ribonucleic Acid Gene
Polymerase Chain Reaction in the Diagnosis

of Bloodstream Infections: A Systematic
Table 2. Summary of subgroup analysis of the included studies by different study characteristics.

Su et al, PLOSONE 2015

Subgroups No. of Sensitivity Specificity (95%  PLR (95% CI) NLR (95% CI) DOR (95% CI) AUC aQ*
Studies _(95% Cl) ch
@r&ll 28 0.87 (0.85-0.89) 0.94 (0.93095) 12.65 (B.04-19.90) 0.14 (0.08-0.24) 116.76 (52.02-262.05) 0.9690 0.9183_
Population
_characteristice—
MNeonates 17 0.85 (0.81—0.88) 0.96 (0.95-0.96) 10 (7.08-24.57) 0.14(0.06-0.29) 121.17 (41.97-349.79) 0.9714 0.9221
Adult patients 3 0.79 (0.69-0.87) 0.77 (0.73081) 437(1.17-16.34) 024 (0.05-1.14) 25.86 (1.69-395.53) 0.7668 0.7074
M
Sepsis 15 0.90 (0.87—0.93) 0.95(095096) 11.36 (5.76—22.41) 0.12 (0.05-0.29) 108.89 (33.22-356.94) 09681 0.9168
Bacteremia 7 0.77 (0.71-0.82) 0.94 (0.93095) 2597 (7.54-89.42) 020(0.08-047) 158,82 (24.811016.59) 0.9304 0.8656
Test method
PCR 15 0.88 (0.84-091) 0.95(094-095) 13.06 (6.42-26.58) 0.14 (0.06-0.32) 120.94 (31.82459.64) 09653 0.9124
PCR-sequencing 3 0.83 (0.74-0.90) 0.83(0.79-0.86) 6.17(1.96-19.45) 020(0.13-0.32) 30.61 (9.76-95.99) 0.8946 0.8255
PCR- 3 0.98 (0.95-0.99) 0.97 (0.950.98) 37.98 (4.78-301.89) 0.03 (0.01-0.13) 1568.82 (431.48-5703.98) 0.9958 0.9751
hy bridization
Real-time PCR 3 0.73 (0.65-0.80) 0.93(0.90095) 9.06(4.77—17.21) 021 (0.06-0.76) 40.16 (9.68-166.52) 0.9458 0.8849

Cl, confidence interval, PLR, positive likelihood ratio; NLR, negative likelihood ratio; DOR, diagnostic odds ratio; AUC area under the curve; Q*, Q
point value.

doi:10.137 foumal.pone. 0127 195.1002



Bakteriyoloji'de Ampirik Tedavi Pencereleri

Infectious Syndrome Gram Stain Speciation Susceptibilities
.[ Empiric Window 1 Empiric Window 2 Empiric Window 3 }.
Traditional ~30 h i ~54 h E ~3h
Rapid ~30 h ! ~24 h ~21h
Traditional ~83-84 h ;
Rapid ~54-57 h :

MacFadden et al. The opening and closing of empiric windows: the impact of rapid microbiologic diagnostics. CID 2014



Cost and mortality prediction using polymerase
chain reaction pathogen detection in sepsis:
evidence from three observational trials

Modification of empiric treatment
/ 189 hastaya ait 221 sepsis \ n=74 (24)
epizodu

» SeptiFast ampirik tedavide —
kaltar citkmadan once- onemli

degisiklige yol agiyor:

- Eger YBU'de %25'den fazla
bir yetersiz ampirik tedavi
sdzkonusu ise bu YBU'de

kullanilacak SeptiFast kendi

Cliyetini kurtariyor /
PCR+ / \ BC+

Lehmann et al. Critical Care 2010 n=73 (24) n=44 (18)




The SUCCESS model for laboratory performance and
execution of rapid molecular diagnostics in patients

with sepsis
(6 ayda 579 Gram pozitif bakteriyemi ve 28 kandidemi epizodu N
SUCCESS modeli
- Kan kiltiirii pozitifligi sonrasi Verigene BC GP ve Yeast PNA FISH kullaniimig
- Ayrica egitim, 7/24 acik telefon, bilgi notlari, secilmis personel

\ /
{Sonug: \

- Kan kulturu pozitifliginden 3 saat sonra klinisyene sonug bildirimi,

- MSSA ve VRE'de anlamli duzeyde erken uygun tedauvi,

- Ampirik donemde uygun tedavi alan hasta orani %64’den %80’e yukselmis
- SIKIDURUN! ...... Infeksiyoncu ve klinik farmakolog maliyetinde azalma

N /




Randomized Trial of Rapid Multiplex Polymerase
Chain Reaction-Based Blood Culture

Identification and Susceptibility Testing

Timeline, hours (h) 0 e 2;4 3;6 4? 69 ?2
(558) ANy wm
?: Slldar;‘)umplex i iA V - Hizli test olarak
: : - ' Fi
?&ﬂiﬂfﬁfﬁiﬁ; .A @ - Filmarray kullaniimig

[ Antimicrobial hi bt ] PCR4st ishi |
. Organism identification - Phenotypic antimicrobial susceptibility report v De-escalation A Escalation

Figure 2. Comparison of time to organism identification, availability of phenotypic antimicrobial susceptibility results, and first appropriate modification of
antimicrobial therapy for the subset of study subjects with organisms represented on the rapid multiplex polymerase chain reaction (rmPCR) panel (n = 481).
Time 0 is when the positive Gram stain result was reported. Median time in hours (interquartile range [IQR]) to organism identification: control 22.3 (17-28),

both rmPCR and rmPCR + stewardship 1.3 (0.9-1.6); de-escalation: control 39 (19-56), mPCR 36 (22—61), rmPCR + stewardship 20 (6-36); escalation: con-
trol 18 (2-63), rmPCR 4 (1.5-24), rmPCR + stewardship 4 (1.8-9). *P< .05 vs control; "P<.05 vs control and mPCR groups.

Banerjee et al. CID 2015



Procalcitonin Predicts Real-Time PCR Results in Blood
Samples from Patients with Suspected Sepsis

« Supheli sepsis olan 1029 atesli hastada es zamanli
hemokultur, SeptiFast ve prokalsitonin bakilmis

* Pct = 0.37 ng/ml degerinin kan kulturu veya PCR’'da pozitiflik
acisindan NPV’sinin %99 oldugu saptanmis

(o Pct < 0.37 ng/ml olan hastada sepsis tanisi icin SeptiFast A
gonderilmesin. Bu sayede gereksiz istek %53 azalmakta
dEndokardit haric) )

Mencacci et al. PLosOne 2012



Comprehensive Molecular Testing for Respiratory

Pathogens in Community-Acquired Pneumonia

------ Iki merkezde hospitalize edilen toplum kdkenli pnémonili 323 hasta
Balgam (%96) ve ETA (%4) alinmis

------- Multipleks real time PCR (26 bakteri ve virus)
Sonuclar

PCR ile %87 pozitiflik vs. kultur ile %39 pozitiflik.

PCR ile %77 hastada deeskalasyon (En ¢ok Klaritromisin (n=108) kesilmis)
PCR ile %6 vakada ise eskalasyon

*** Kapsamli PCR TKP’de patojen saptanmasini anlamli olgude artirmis ve
erken de-eskalasyon imkani tanimis

Gadsby et al. CID 2016



j\'r:{\

Protein extract: R

N
S-R carbapenemase HO
v N SR
o "

0 S-R
COOH %% ‘ H,N
) ),
& COOH
Carbapenems . .
P - Acid production
Imipenem

Colorimetric detection- Optical reading l

pH "\,

Carba NDP testi

Kan kulturunde 3-5
saat icinde
karbapenemaz tayini

%97.9 sensitivite
%100 spesifite

Nordmann et al. Infections due to NDM-1 producers.
In: Ergéniil eds, Emerging Infectious Dis 2014, Elsevier

IGURE 21.3 Principle of the detection of carbapenemase activity using the Carba NP test.
‘he following starting samples may be used: blood cultures (1), urines (2), other clinical samples

3). 1solated bacteria (4), or bacteria grown on selective culture media (5).



Rapid Molecular Diagnostics, Antibiotic Treatment

Decisions, and Developing Approaches to Inform Empiric
Therapy: PRIMERS I and 1I

PRIMERS 1 calismasi: 72 direncli E.coli ve K.pneumoniae

f - PCR-ESI-MS \
- DNA microarray (Check-Points)
- Multiplex platform, molecular beacons (MB) EBeta-laktamaz genleri saptandi; %95 vakada fenotipik duyarlilik ve diren¢ dogru tahmin edildi J

- Yeni nesil dizilme (lon Torrent)

N )

PRIMERS 2 calismasi: 196 duyarli veya direncli E.coli ve K.pneumoniae

PCR-ESi-MS ve Multiplex platform, molecular beacons (MB)
Sefalosporin ve karbapenem duyarliligini >%90 vakada dogru saptadi; ancak pip-tazobaktam duyarhligini <%80

vakada saptadi. Direnci saptamada ise basarisiz

[Bu platformlar bakterinin duyarhligini saptamada (direng prevalansi bilinmek kaydiyla) AMY’de yardimci olabilir ]

Evans et al. CID. 2016



The Ethics of Testing a Test: Randomized Trials

of the Health Impact of Diagnostic Tests for
Infectious Diseases

Tani testleri, ilac ve asilardan farklidir;
Tani testleri ‘halk saghgini iyilestirecegine’ dair randomize kanit olmaksizin lisans almaktadir (genelde)

Dengeli (Equipoise)
Cok yuksek duyarli testler; halk sagliginda iyilesmeyi garanti etmeyebilir

Equity (Esitlik)
Tani testinin etkisi kuruma 6zgu kalabilir; her duzeye hitap edebilmeli (Rutin ve dezavanatajli kurumlar
dahil)

3 onemli etik kural...

Bilgilendirilmig onam
Randomize caligsmalarda girigsim kolunda yeni teste onam vermeyen hastalara standart tedavi
verilmeyebilmekte

Dowdy et al. CID. 2012;55



‘...(tip) ogrencilerinizin sunu unutmasina asla izin
vermeyin, bir insani anlamak icin bir insan gerekir,
makine degil.’

Allen RB. Medical Education and the Changing Order. The Commonwealth Fund, 1946

Schuetz et al. Biomarker-guided personalised emergency medicine for all — hope for another hype? Swiss Medical Weekly 2015






