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YENI'BIYOLOJIK GOSTERGELER -
NEDEN GEREKLI ?

s Tani: Inflamatuvar Yanit
— Etyoloji?

— Erken

» Tledavi:

— Erken

3 DJeJe| gl

— Yeterli sure

» Prognostik:

— Infeksiyonun siddeti

— Tedavi yaniti



ESKI BIYOLOJIK GOSTERGELER -
SORUN ?

% Gorece gec (TNF-a, IL-6, PCT, CRP)
% Spesifite
«+ Klinik karar. verdirtici

% Kortikosteroid ve immunsupresif
tedavilerle etkilesim



ENFEKSIYON - YENI BIYOLOJIK
GOSTERGELER

HUCRE YUZEY GOSTERGELERI

* LLokosit yuzey antijenleri: bakteriyel
enfeksiyonlarda | veya |

% CD 11b, CD 64: Notrofil (24 saatte notrofil
apopitozu)

» CD69: NK

KEMOKINLER, SITOKINLER

v E-6; ILE=8; 1-40; MIG (monokin induced IEN=y);
IP=-10 (IEN=y inducible protein;10)

AKUT FAZ REAKTANLARI
% CRP, PCI........



IDEAL “ENFEKSIYON” GOSTERGESI

* Biyokimyasal olarak stabil, kolay
tasinabilir

v Az miktarda kanda oelculebilir
(50 pul: 1 damia)

« lyiltanimlanmis “esik degeri”
v Gerekli “pencere araligis en az 24 sa.
yuksek kalmall

» Yuksek duyarliliks npd =100
» Yuksek ozgulluk; ppd >%85



Procalcitonin (PCT): Enfeksiyonda
Tanisal Prognostik Rolu

» Nedir? Kalsitonin oncul hormonu , CALC-gen iliskili bir

peptid.
“HORMOKIN? MEDIATORLERIN PROTOTIPIDIR

% Kaynak: tiroid bezi C hucreler, ac, pankreas noroendokrin

hucreler: (normal metabolik-durumda), tum parankimal
dokular, karaciger; bobrek; adipozid/dokular: (bakteriyel
enfeksiyonlar)

% Indikienme: Bakteriyel endotoksin, ekzotoksin, sitokinler;

endotoksin ve INE~a

v Mekanizmas; Calc-l'geni transkripsiyonu — preprokalsitonin
translasyonu — proteoliz— prokalsitonin — kalsitonin

Infeksiyon/inflamasyon; gen ekspresyonu indiikieniyor,
parankimal ' hucrelerden fazlaca sentezleniyor.
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Saglikli bireylerde bakteri endotoksini
enjeksiyonuna PCT yaniti

T T 7 T T T T T
M0 12 14 16 18 20 22 24 26 28
SAAT




Farkli Klinik Tablolarda PCT degerleri

Klinik durum PCT duzeyi (ng/ml)
Normal kisiler <0.5
Kronik inflamatuvar surecler ve <0.5

otoimmun hastaliklar

Viral infeksiyonlar <0.5
Hafif veya orta siddette <05
bakteriyel lokal infeksiyonlar '
SIRS, multiple travma, yaniklar 0.5-2.0
Ciddi, bakteriyel infeksiyonlar, >2 (10-100)

sepsis,MODS



PCT - OLCUM YONTEMLERI

% PCT-sensitif, N-ProCT; cok duyarli

yontemler, arastirma amacli

v Kryptor-PClj; 0.06 ng/LL (normalin 3-10 misli);
20 dk. test suresi, 1 saat icinde sonugc

+ LUMIitest; manuel, duyariiligndusuk; 0.3-0.5
ug/LL belirgin yukselmeleri olcuyor; SeEpSIS

& PCI-Q; Semi-kantitatif; az duyaril, yatak:bast,
izl 30 dk-.



PCT - KULLANIM ALANLARI

% Sepsis

% FUO

% SYI

v Menenjit

% Endokardit

% Pankreatit

~ Otoimmun; hastalikiar
" Postoperatif:

» Immunsuprese hasta
% Transplantasyon



PCT - ANTIBIYOTIK KULLANIMI

» TUM ANTIBIYOTIKLERIN %75l SYI ICIN
RECETE EDILIYOR

% KOAH, akut ataklarin yalnizca %25’i
antibiyotikten yararlaniyor

% PCl-validasyon, Kryptor (duyariive hizi),
RUMIN ANTIBIYOTIK VS. PCT ILE
ANTIBIYOTiIK

“ 4 randomizel calisma; 1250/ hasta, kiintk=karar,
verdirticl; antibiyotikie iliskililyan etkiler |

SChuetz = etall Curr2OpimGritiGarer2007:13



Diagnosis

Septic Shock
Severe Sepsis
Sepsis

Pneumonia

Bronchitis

Healthy

ProCT Antibiotic

(ng/L)
100

use in RTI

PCT sensitive® /| N-ProCTH*
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|  Procalcitonin (PCT)-guided Antibiotic Treatment
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PCT - TANI, ANTIBIYOTIK
KULLANIMI

PARTI; AKUT SYi, ILK BASAMAK
BrieliVl; et:al. BMCG Fam Pract 2005:6

ProRESP; ASYI, Antibiyotik kullanimini %50 U
Ghrist=GrarmiViretialrlancet 2004363

ProCAP; TKP; Antibiyotik kullanimini %653 12:9/gun —
5.8/ gun
Crrise-Crain U, 2820l A J Has0ir Crit Gz Yz 20065 7-]

ProCOLD: COPD; PGl %40 vsikontrol %72, antibiyotik
verilen ve veriimeyen balgam kulturu (%) ligirayni,
6 aylik surede emniyetli; esikidegeri; <01 pg/L

StofzDyetainGhestiZ0074+131



PCT - KAN DOLASIM
ENFEKSIYONLARI

2 MODEL:

% MLR (Multiple Lojistik Regresyon); IV.
kateter, alb; tr; ates, sol. sayisi, lokosit

% CARI (Classification andiRegression
Tree), CARI: PCI >2.45 ug/L

% CARIT %94 vs  MILR 9725 p<0.01

Peters RPI GlintViicrobrolinTect:2Z006342:1 20513



PCT: ENFEKSIYONDA TANISAL,
PROGNOSTIK DEGERI

+ Inflamatuvar Yanitin Erken Gostergesi; Erken
Yiikselir, NPD Daha lyi

% Ciddi Bakteriyel Enfeksiyonlarin Ozgul, Duyaril
Belirteci

s Steroidler, Immunsupresif; Tedavilerile Etkilesim
Yok

% PrognostikiDegeriiDaha Yuksek
« SYI Karar Verdirtici

= VAP: Tamamiayicl lani Kriter, Prognostik
Parametre

v Infektif Endokarditte Bagimsiz Prediktor:



PCT: ENFEKSIYONDA TANISAL,
PROGNOSTIK DEGERI

% Meta-analiz: Sistemik bakteriyel
enfeksiyonlarda kaynaktan bagimsiz

“ Bakteriyel vs Viral

» Bakteriyel vsiEnfeksiyon disi

+ CRE; Duyarnilik:%75; Spesifite 7670
% ProCli; Duyarlilik:%88; Spesifite %5

Simoni L, GliniintectiDIs 2004 239:2006+-1/7



Common causes of false-negative and false-positive results:

false-positive (ie, falsely high levels in the absence of a bacterial infection):
newborns (physiologically) during first days of life [78]
acute respiratory distress syndrome [79, 80]
acute attacks of plasmodium falciparum malaria [61]
systemic fungal infections (eg candidiasis, aspergillosis) [81]
severe mechanical trauma [82]
following surgical trauma [83]
administration of monoclonal or polyclonal anti-thymocyte globulin in the treatment of acute
rejection after transplantation [84]
chemical pneumonitis [85]
severe burns and heat strokes [86, 87]
patients with medullary thyroid cancer, small cell cancer of the lung. carcinoid, tumours with
parancoplastic hormone production [88]
inflammation associated with “cvtokine storms”, eg 1LB, in familial Mediterranean fever, therapeutic
infusions of TNFa for melanoma [13, 16]

false-negative (ie, falsely low levels in the presence of a bacterial mtectlon)
early course of intections [17]
localised infections [58]
subactue endocarditis [55. 56]




Figure 2 Conceivable algorithm of procalcitonin-guided antibiotic treatment in critically ill patients
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Febrile patient

l | |

Clinical evaluation Measurement of Procalcitonin (PCT) Obtain blood cultures

|
| i
No growth Growth
{60-80%) (20-40%})

Evaluation of biomarker : Exclusion of
based on clinical setting contamination

J

Withhold Consider antibiotic therapy Start
antibiotics e.g. based on Immunocompetence antibiotic therapy

l |

Evaluation of the clinical course
|
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i ion }— P noratin :
No infectious infection atient detenoraling — ¢ coreign body or
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l

Stop antibiotics
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PCT: KISITLAMALAR “ESIK - DEGER”

« Acil, llk basamak, YBU, Cerrahi, Travma

% Enfeksiyonun lokalizasyonu, yayginligi; SYI,
Endokardit, Menenijit

% Ko-morbiditeler;

S Klintk kullanim amaci; tanisal, proghostik;
antibiyotik kullanimi

v Erken; lokalize enfeksiyonlardaiziem ve tekrar,

 PC prognostikiolmakiarbirlikte:daha ¢cok
tanisal

v Maliyet



THE EVALUATION OF
PROCALCITONIN AS A DIAGNOSTIC
AND PROGNOSTIC MARKER OF
BACTERIAL INFECTIONS IN FEBRILE
NEUTROPENIC PATIENTS

E. YETKIN; E- SENOL, S. YALCIN; R. HAZNEDAR

Department of Infectious Diseases; DepartmentiofiHematology:
GazilUniversity, Eaculty of:Medicine, ANKARA; TTURKEY:




RESULTS

% PClilevels (0.14 £0.01 ng/ml) were found to be normal prior. to

onset of fever in all neutropenic patients whereas CRP levels
(21.74% 10.3 ng/ml) were found to be elevated in all patients.

vy At fever onset PCT levels were elevated in all kinds of infections

that was significantly higher. for. documented infections
compared to FUO (p<0:05)

* Regarding|the etiology; ofiinfection the highest PCI levels

(113.46 £56:42) were determined in gramnegative infections
(p<0.05) at onset of fever;and for all/the course of febrile episode:

v PGl levels differed significantly between cases with| and without
severe sepsis (p<0:001); the highest peak:levels(84.26%44.91)
seen on the third day of'fever;:

% PCililevels decreased rapidly/inicases of:succesful therapy and

with the resolution of/fever: to the normal range:

+ For the first day of fever; PClrand CRP did not show positive

correlation (r:0:264, p>0.05)



Serum Levels of PCT Over Time
With Different Types of Infection
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CONCLUSIONS

% Discriminatory power of PCT for febrile conditions

of different origins In neutropenic cancer patients,
particularly in documented infections and In
gramnegative infections is better. than CRP.

# PCIjIs agood predictor of disease severity.

& PCIris usefullinmonitoring|to response to

antimicrobial therapy.

% PCI could be suggested as a useful markerfor

the diagnostic and/sequential assesment of febrile
episodes in neutropenic cancer patients.



IL-6: ENFEKSIYONDA TANISAL,
PROGNOSTIK ROLU

% Kucuk glikozillenmis bir protein
v Endotel hucreler, monositier, T ve B-
lenfositler, fibroblastiar, keratinositier

% Bakteriler, virusler, LPS; TINE-o, 1L=13;
PDGE, IEN

» Otokrin;paraksin ve endokrin bezier
% Hem) pro-, hem anti-inflamatuvar

% “Alarm™ hormonu,, inflamatuvar cevabi
yonetmede yardimci



IL-6: ENFEKSIYONDA TANISAL,
PROGNOSTIK ROLU

% Sepsis arastirmalari
% Hayvan sepsis modelleri

v Genel olarak bakteriyemi ve
endotoksemide

% TNF*a: 1-3/saatjicinde 1, hizla

+ IL-1p: 1-2 saaticinde 1, hizla ¥

S JL-6: 2-6 saaticinde |

12-72;saat yuksek kalir

Yaoietalintectimmini 097653889
Mudllerset:all JISUrgiRes 1994574625




IL-6: ENFEKSIYONDA TANISAL,
PROGNOSTIK ROLU

+ SONUGLAR:

IL-6 SEPSISTE PROINFLAMATUVAR SITOKIN
CEVABI GOSTERGESI OLARAK, TNF-q,
IL-1’DEN DAHA GUVENILR

+ YAVAS YUKSELIYOR ANCAK PLAZVMA
DUZEYLERI DAHA KALICI

 Erken duyarlilik:%87=100;npd:5:93-100
% 24. sa. duyarliliks %67,48! sa.:7:48
o CRE gibi gec yukselen gostergelerie birlikte

NgPcetalPATGDIS GhirldiEetaliINeonatal = M99 4747
DIAIqguen Dy EediatrRes; 2005;57;



IL-8: ENFEKSIYONDA TANISAL,
PROGNOSTIK ROLU

“ Kemokin; notrofil kemoatraksiyonu

% Monosit, makrofaj ve endotel hucreler

% Duyarlilik; %80-91, npd: %76-100

& |L-8+CRP: antibiyotik kullanimi; %31.6 vs %49.6

% Duyarlilik ve ozgiillitk 1: deterjanla parcalanmis tam kan

& 6. sa. duyarliliks %74/ —. %915 ozgulluks %90/ — %95
24 sa. duyarliliks %381 — Y70}, ozgulluks 7100/ — %682
« PG > 0.5ug/lI+1L-8/>20/ng/l; EEN, sepsis: %94

duyarliiks, %90 ozgulluk

ranziArseralrediatrics2004-144
riorisbergersipetalnGrit:Gares2004:8
StrjyweskilGRietallPediatriGrit:careiVied 200556



12-36 hours 36-60 hours on admission 12-36 hours

Time of Blood Sampling Time of Blood Sampling




Newborn Infant
Newborn Infant < 24 hours of life
with clinical signs of with obstetric risk factors
bacterial infection suggesting an increased risk
for bacterial infection

Septic shock or Yes |Take blood samples and blood

rapidly deteriorating {————J|culture and start antibiotic therapy
clinical condition ? immediately.

No o v

Clinical condition Consider to discontinue
stable enough to wait antibiotic therapy after 48 hours if
for results of * clinical signs resolve,
diagnostic tests ? o cultures remain sterile, and
Yes ¢ « blood tests remain normal.

Determine
IL-8 and CRP,
take blood culture,

v

IL-8 > 70 pg/mL
and / or Start antibiotic therapy.
CRP >10mg/L ?

No ‘ ‘

| Observe for 48 hours. | Consider to discontinue

antibiotic therapy after 48 hours if
¢ clinical signs resolve,

s cultures remain sterile, and

« blood tests normalize.

New clinical signs
suggesting infection ?
Persistent signs or
deteriorating clinical
condition ?

No+

Clinical signs resolve,
infant is in good
clinical condition and
feeds well.

Consider discharge.




ADRENOMEDULLIN

% “HORMOKIN”, CALC gen ailesi

v Potent vazodilatator,
Immunomodulatuvar, metabolik;
bakterisidal

v Proadrenomedullin; SEPSIS, TKP

» APACHE llfve PSl ile benzer kesinlikte
sonuc (mortalite) tahmini

GhristzGrarmiVipetial nGritiGares2006570
Ghrist-Graimi et alxGritiGare: 20059



ATRIAL NATRIURETIK PEPTID
(ANP)

% Cesitli fizyolojik parametreleri duzenler
% MR-proANP; uzun yari-omuriu bolumu

% TKP;komorbiditeler (KY; bobrek
yetmezligi) varligs; inflamatuyvar: sitokin
cevabl

% Klinik: siddeti ve sonucul belirlemede
PS| (PnomoniiSeverity Index) den 1yi

WiallerzGretairdinternivied 20057250
WMuller:B; et:alrJinternivied ;200637260



VAZOPRESSIN - KOPEPTIN

% Vazopresin; hemodinamik,
ozmoregulatuar, stres cevabi

% Kopeptin; vazopresinle sentezienir,
plazma ve serumda dahai stabil

- ASYI, TKP, COPD) akut eksaserbasyonlari

GhristzGraimiViFetialhBoStonENdoCHiNnESOGIely 20006
Valler B; etial; Eurad \GliminvestiZ007437



YENI BIYOLOJIK GOSTERGELER

% Spesifik olarak o klinik durumdaki
esik deger

% Seri olgumlier:
= Gucluive zayifiyonler:
~ llamamiayici

* Klintk karar verdirtici
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