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SINYAL>HUMORAL SISTEM VE
FAGOSITLER->0OZGUN OLMAYAN, KOORDINE BIR
REAKSIYON = HUMORAL/SALGISAL
KOMPONENTLER VEYAY,
AFP:INFLAMASYON SIRASINDA PLAZMA
DUZEYLERI: %251 VEYAJ PROTEINLER
HEPATOSITLERDEN-=>MAKROFAJ, MONOSIT,

Ates
Lokositoz
Tasikardi

HEM AKUT HEM KRONIK INFLAMASYONDA ARTAR
INFEKSIYON
TRAVMA
INFAKT
INFLAMATUVAR ARTRIT
OTOIMMUN
SISTEMIK INFLAMATUVAR HASTALIKLAR
BAZ| MALINITELER




AKUT FAZ REAKTANLARI

e Tani: Inflamatuvar Yanit

— Etyoloji : Viral vs Bakteriyel, Infeksiyon vs
Infeksiyon Disi

— Erken
* Tedavi:
— Erken
— Dogru
— Yeterli stre
* Prognostik
— Infeksiyonun siddeti
— Tedavi yaniti



TaABLE 1. Human AcuTE-PHASE PROTEINS.

Proteins whose plasma concentrations
increase r I

Complement system *

3

C4

9

Facror B

C1 inhibitor

C4b-binding protein
Mannose-binding lectin
Coagulation and fibrinolytic system
oo Fibrinogen
* Artis goster Plasminogen
Tissue plasminogen activator
Urokinase

— ESR Vironectin

Plasminogen-activator inhibivor 1

Antproteases
-_ c R P ;- Protease inhibitor
e -Antichymotrypsin
. . . Pancreatic secrerory trypsin inhibitor
— Inter-ce-trypsin inhibitors
Fibrinojen e npin
Ceruloplasmin

Haptoglobin
- H a ptoglo b Hemopexin
Participants in inflammatory responses
Secreted phospholipase A,
C3 Lipopolysaccharide-binding protein
Interleukin-1-recepror antagonist
. . Granulocyee colony-stimulating factor
_— Others
Ferritin T e prosen
Serum amyloid A

-Acid ghve i
— Serum Am Foroncan T

Ferritin

Angiotensinogen

- Pro ka ISitOI Proteins whose plasma concentrations

decrease
Albumin
Transterrin
Transthyretin
a-HS glycoprotein
Alpha-fetoprotein
Thyroxine-binding globulin
Insulin-like groweh factor I
Facror XII







CRP

CRP, inflamatuvar reaksiyonlarda ,karacigerden sentezlenen
bir protein (PENTRAXIN: Patern Recognition Molekdller),
patojenlerin taninmasi, eliminasyonu, nekrotik ve apopitotik
hiicrelerin temizlenmesi

4-6 sa.sentezlenir- 8 sa. 2 misli olur, 36-50 saatte maksimuma
ulasir-Plazma y.6:19 sa; inflamasyon iyilesirse: 4-7 sa., %50 {,
/giin, ama genellikle normale dénmesi 1 haftayi bulur

— 20-200 ng/ml degerlerine ulasmaktadir.
Invazif bakteriyel infeksiyonlarda—> 15-40 KAT

Viral infeksiyonlarda - 3-5 KAT

— Grip, CMV gibi viral infeksiyonlarda da 10 kattan fazla artis
olabilmektedir.




CRP

Bakteriyel infeksiyonlar:10-50 mg/dL (100-500 mg /L)

>100 mg/L ve >500 mg/L: %80-85 ve >%90
BAKTERIYEL

YAS icin : REFERANS DEGER UST SINIR (mg/dl)=YAS

0.3-1 mg/dL (3-10 mg/L) : Dustik Diizeyli Inflamasyon
(Metabolik disfonksiyon,Obezite,insilin Direnci ):
Metabolik Tetiklenmis
Inflamasyon:Meta/Parainflamasyon

>1mg/dL : 10 mg /L: Klinik Olarak Onemli Inflamasyon



ERITROSIT SEDIIVIENTASYON HIZI

DOLAYLI BiR AFR-pozitif yiiklii, asimetrik
plazma proteinleri; Fibrinojen ve
immunglobiilinler

24-48 sa. baslar-haftalar

Fibrinojen y.6:100 sa., 1gG:21 giin

SISTEMIK VE LOKALIZE

INFLAMATUVAR VE

INFEKSIYONLAR R ?:#II;C“;'S?TSLNOMALiLERi
NEOPLAZMALAR. . LOKOSITOZ

DOKU HASARI / ISKEMI KALP YETMEZLiGi

TRAVMA YAS/CINSIYET:YAS/2:ERKEK, HIPOFIBRINOJENEMI

YAS+10/2:KADIN KASEKSI o

ANEMI SAFRA TUZLARI DUZEYININ

RENAL HASTLALIKLAR-60 -100 COK YUKSEK OLMASI
TEKNiK NEDENLER

mm/hr

OBEZITE : CRP (IL-6)



ESR>100 mm/hr

ENFEKSIYON

— SBE

— APSE

— OSTEOMIYELIT

KOLLAJEN DOKU HASTALIKLARI
— POLIMIYALJi ROMATIKA

— DEV HUCRELI ARTERIT

— RA

— SLE

MALIGNITE

— MM

— LENFOMA
— LOSEMI

— KANSER

SPESIFITE
INFEKSIYON:0.97
MALINITE:0.96

PPV:%90 —HASTALIK

SICKNESS INDEX.0.99



C-reactive protein

—Serum amyloid A
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Figure 1. Characteristic Patterns of Change in Plasma Concen-
trations of Some Acute-Phase Proteins after a Moderate Inflam-
matory Stimulus.

Modified from Gitlin and Colten® with the permission of the




Erythrocyte Sedimentation Rate and C-reactive Protein
Measurements and Their Relevance in Clinical Medicine

Christopher Bray, MD, PhD; Lauren N. Bell, PhD: Hong Liang, PhD; Rasha Haykal, MD; Farah Kaiksow, MD;
Joseph J. Mazza, MD; Steven H. Yale, MD

Table 1. Conditions Associated With a Change in CRP and ESR

Whl o DECEMBER 2016

Conditions Associated
With a Mild Rise in CRP

Conditions Associated
With a Major Rise in CRP

Conditions Associated
With a Mild Rise in ESR

Conditions Associated
With a Major Rise in ESR

« Viral infections
« Late pregnancy

Mucosal Infections
- Periodontitis

- Stomatitis

« Sinusitis

- Active inflammation
- Severe bacterial infection
- Burns

+ Baginitis
« Intestinal hyperpermeability
« Bacterial translocation

MNoninfectious Causes of Mild Inflammation
+ Obesity

« Insulin resistance

- Pancreatitis

» Smoking

« Uremia

+ Cardiac Ischemia

« Oral hormone replacement therapy
- Sleep disturbance

« Chronic fatigue

« Mild alcohol consumpticn

« Depression

+ Increasing age

- Increasing age

- Female gender

« Pregnancy

- Anemia

- Red blood cell abnormalities
(including macrocytosis)

Technical factors:
- Dilutional problem

« Increased temperature of specimen

- Tilted ESR tube

Elevated fibrinogen level:

» Inflammation

- Infection

- Malignancy

» Diabetes

« Renal disease

- Heart disease

- Collagen vascular diseases

- Malignancy

- Temporal arteritis

- Renal disease

- Collagen vascular diseases

Abbreviations: ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.




CRP VE ESR UYUSMAZLIKLARI

Table 2. Discordant Values in Hospitalized Patients

High ESR/Low CRP High CRP/Low ESR

- [nfections (Bone and joint) - Infections (urinary tract, gastrointestinal
« Connective tissue disease (SLE) tract, lung and bloodstream)

« Ischemic stroke - Myocardial infarction

- Malignancy  Venothromboembolic disease

« Renal insufficiency - Rheumatoid arthritis

« Low serum albumin . Low serum albumin

Abbreviations: ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; SLE,
systemic lupus erythematosus.

SENSITIVITE: %75 VE %77




Sensitivity of Eryvthrocyte Sedimentation Rate and C-reac tive

Protein in Childhood Bone and Joint Infections
Markus Piaikkonen MDD, Markkua J. T. Kallio MNMID>,
Pentti K. Kallio MDD, Heikki Peltola MID

Clin Orthop Relat Res (2010) 468:861-866
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Prokalsitonin (PCT)

Kalsitonin propeptidi
“HORMOKIN” MEDIATORLERIN PROTOTIPIDIR

Normal olarak tiroid bezinin C huicrelerinde Uretilir
ve saglikh kisilerde duzeyi cok dustktuir.

Inditklenme: Bakteriyel endotoksin, ekzotoksin,
sitokinler; endotoksin ve TNF-o.

3-4 sa. te yukselir,6-8 sa. Pik, 24 sa. Bu seviyede
kalir

Ozellikle YBU: sepsis tanisinda ve prognoz tayininde
yardimci

— 50 mg/L prokalsitonin olasi veyLa kesin sepsis tanisinda
%98.5 duyarlilik ve %75 6zgulli



Farkl Klinik Tablolarda PCT degerleri

Klinik durum PCT duzeyi (ng/ml)

Normal kigiler <0.5

Kronik inflamatuvar surecler ve
. " <0.5

otoimmun hastaliklar

Viral infeksiyonlar

Hafif veya orta siddette
bakteriyel lokal infeksiyonlar

<0.5

SIRS, multiple travma, yaniklar 0.5-2.0

Ciddi, bakteriyel infeksiyonlar,

sepsis,MODS >2 (10-100)




* Prokalsitonin CRP den daha pahali

* Infeksiyon disi durumlarda da artabilir
— Yaniklar, ciddi travma,
— Buyuk cerrahi islemler,

— Uzamis dolasim yetmezligi ...

ANCAK SEPSISDEKiI KADAR YUKSEK DEGERLERE

ULASMAZ
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PCT: INFEKSIYONDA TANISAL VE
PROGNOSTIK DEGERI

Meta-analiz: Sistemik bakteriyel
enfeksiyonlarda -kaynaktan bagimsiz

Bakteriyel vs Viral

Bakteriyel vs Enfeksiyon disi

CRP; Duyarlilik %75, Spesifite %67 : %86 ,%70
PCT; Duyarhlik %88, Spesifite %81 :%92, %73

Siron L. Clin Infect Dis 2004; 39,206-17



PCT: INFEKSIYONDA TANISAL VE
PROGNOSTIK DEGERI

* Inflamatuvar Yanitin Erken Gostergesi; Erken Yukselir,
NPD Daha lvi

Bakteriyel enfeksiyonu olan hastalarda antibakteriyel
tedavinin baslanmasindan sonra gecen 24 saat icinde
prokalsitonin duzeyinde %30’dan fazla disme olmasi
uygun antibiyotigin baslanmis oldugunu ve enfeksiyonun
kontrol altina alinmis oldugunu gosterir.

* VAP; Tamamlayici Tani Kriteri, Prognostik Parametre
* |nfektif Endokarditte Bagimsiz Prediktor



PCT - KULLANIM ALANLARI

Sepsis

FUO

SY

Menenjit

Endokardit

Pankreatit

Otoimmun hastaliklar
Postoperatif
Immunsuprese hasta
Transplantasyon



B. Miiller et al. / International Journal of Antimicrobial Agents 30S (2007) S16-523
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B. Miiller et al. / International Journal of Antimicrobial Agents 30S (2007) S16-523

| Procalcitonin (PCT)-guided Antibiotic Treatment
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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]
svstemic 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 “cytokine storms”, eg 1L, in familial Mediterranean fever, therapeutic
infusions of TNFa tor 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 [53. 56]







Acute Phase Reactants in Infections: Evidence-
Based Review and a Guide for Clinicians

3

Anurag Markanday"® OFID 2015

Table 1.

ESR

CRP

PCT

Others

Acute Phase Reactants

Extremely elevated ESR (=100 mm/hour)-high specificity
for infection, malignancy, or arteritis.

Rises within 24-48 hours of the onset of inflammation and
falls back slowly with resolution.

Begins to rise after 12—-24 hours and peaks within 2—3 days.

Low levels of CRP elevation with values between 2 and 10
mg/L measured by a “high sensitivity CRP"” assay seen in
noninfectious “metabolic inflammatory” states such as
cardiac ischemia, uremia, or smoking.

Detectable within 3—4 hours and peaks within 6—24 hours.

Elevated levels not seen in other noninfectious
inflammMmatory conditions such as polymyalgia,
inflammatory bowel disease, polyarteritis nodosa,
systemic lupus erythematosus, gout, and temporal
arteritis.

More sensitive and specific than CRP for distinguishing
bacterial from noninfectious causes of inflammation

Apolipoproteins: SAA proteins

Coagulation Pathway: Fibrinogen, Protein S, Plasminogen

Complement System: C3, C4, C9, Factor B, C1 inhibitor

Antiproteases: Alpha-1 antitrypsin, Alpha-1 acid
glycoprotein

Proteins: Haptoglobin, Hemopexin, Hepcidin, Ferritin,
Ceruloplasmin

Cytokines: IL-1, IL-6, tumor necrosis factor-alpha




Table 3. Acute Phase Reactants in Specific Infections

Clinical Infection

Cellulitis and Erysipelas

Necrotizing Skin and Soft Tissue
Infections

(NSSTls)

Osteomyelitis
Spondylodiscitis
Prosthetic Joint
Infection

Meningitis
Neurosurgical
infections

Infective Endocarditis

Pyelonephritis in
children

Acute-phase reactant (ESR-mm/hour, CRP-mg/L, PCT-ng/mL)

CRP >70 and ESR >50 have a higher predictive value for the duration of hospital stay, which is an indirect
index of severity [14, 15].

CRP >150 may suggest a higher likelihood of NSSTI [16].

PCT ratio of more than 1.14 between postoperative day 1 and day 2 after surgical debridement associated
with favorable clinical recovery [18].

CRP >32 and ESR >70 helpful in distinguishing osteomyelitis from cellulitis in diabetic foot infections [19,
50]. CRP, PCT decrease rapidly with treatment. Fall in previously elevated ESR is a marker for response
to treatment [20, 50].

Both ESR (median value 60) and CRP have high sensitivity for diagnosis of pyogenic spondylodiscitis.
Decreasing values (25-50%) in the first 4 weeks of treatment suggest favorable prognosis [22, 23].
CRP may remain elevated for up to 6 weeks and ESR for up to 26 weeks after prosthetic joint surgery.
Serum IL-6, CRP, and ESR have the best diagnostic value. Likelihood of infection very low if both ESR

and CRP are normal. Procalcitonin has a low sensitivity [26, 27].

Serum and cerebrospinal PCT levels likely have a high diagnostic accuracy in bacterial meningitis [44, 45].
CSF lactate at a cutoff of 35 mg/dL has a high negative likelihood ratio for distinguishing bacterial from
viral meningitis [51].

Serum PCT levels of >0.15 have a high diagnostic value for bacterial infections after neurosurgical
procedures |46, 47].

An initial value of PCT > 0.5 is predictor for poor outcome. High levels of CRP (>122) after first week of
treatment and slow decline are indicators of poor outcome [48, 49].

PCT level >0.5is associated with high likelihood of pyelonephritis and renal scars in pediatric patients with
urinary tract infection [52].

Abbreviations: CRP, C-reactive protein; CSF, cerebrospinal fluid; ESR, erythrocyte sedimentation rate; IL, interleukin; PCT, procalcitonin.

Acute Phase Reactants in Infections ¢ OFID o 5



C-Reactive Protein on Postoperative Day 1: a Predictor of Early
Intra-abdominal Infections After Bariatric Surgery

Dino Krdll* () - Dominik Nakhostin" + Guido Stirnimann + Suna Erdem" « Tobias Haltmeier" + Philipp Christoph Nett' «
Yves Michael Borbély
Obesity Surgery
https://doi.org/10.1007/s11695-018-3240-x
© Springer Science-+Business Media, LLC, part of Springer Nature 2018
The normal range for CRP is defined as less than 5 mg/L.
Abstract
Background Early intra-abdommal infections (1Al) compromise short-term outcomes mn bartatric surgery. 1 he timely detection
of [AL is challenging but essential to prevent major sequelae of such complications. C-reactive protein (CRP) 1s a reliable marker
for detecting TAI after colorectal surgery. In bartatric surgery, data on CRP as a marker for [AI are limited, particularly for
postoperative day one (PODI).
Objective The objective of this study was to assess CRP on POD1 asa predictor for early IAI (within 7 days following surgery) in
patients after laparoscopic sleeve gastrectomy (LSG) and Roux-en-Y gastric bypass (LRYGB).
Methods Patients with bariatric surgery between 08/2010 and 06/2017 were included. The predictive capacity of CRP for early
[Al was determined using a receiver operating characteristics (ROC) analysis.
Results In 523 patients (68.5% female, LSG =358, LRYGB = 165), 16 (3%) early [AI were observed. ROC analysis revealed a
significant predictive capacity of POD1 CRP for early [AL with a sensitivity and a specificity of § 1.2 and 94.3%. respectively, ata CRP

cut-off value of 70 mg/L. In patients with confirmed early [AL, 81.3% had a CRP level > 70 mg/L (LSG 85.7%, LRYGB 77.8%). The
negative predictive value for a CRP level < 70 mg/L was 99.4% overall and was 100 and 98% for LSG and LRYGB, respectively.
Condusion In patients with a CRP level < 70 mg/L on PODI, early [Al can be excluded with high accuracy in bariatric patients,
Thus, early postoperative CRP may be used to assess the risk of early IAl n enhanced recovery programs.



ESR VE CRP

Etyoloji belirlemede; sensitivite ve spesifite
sorunu

Olasiligin en yuksek ve en duistik oldugu
durumlarda kullanisli

ESR ve CRP farkhliklari en cok kronik inflamatuvar
durumlarda

PCT pahali ama erken ve prognostik

Coklu ko-morbidite ve eslik eden inflamatuvar
durumlar; kombine ,akilci kullanim

AKILCI KULLANIM; SUPHELENILEN KLINIK DURUM
ICIN , TEST KISITLILIKLARI DINAMIKLERI



Figure, Utilization of ESR and/or CPR Tests to Aid in Clinical Decision Making
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Combined use of serum (1,3)-B-p-glucan @ oo
and procalcitonin for the early differential
diagnosis between candidaemia and

bacteraemia in intensive care units

Daniele Roberto Giacobbe! T, Malgorzata Mikulska'™, Mario Tumbarello®, Elisa Furfaro', Marzia Spadaro1,
Angela Raffaella Losito?, Alessio Mesini', Gennaro De Pascale”, Anna Marchese®, Marco Bruzzone”, Paolo Pelosi®”,
Michele Mussap®, Alexandre Molin® Massimo Antonelli®, Brunella Posteraro®, Maurizico Sanguinetti'®,

Claudio Viscoli', Valerio Del Bono' and on behalf of ISGRI-SITA (ltalian Study Group on Resistant Infections of the
Societa ltaliana Terapia Antinfettiva)

Abstract

Background: This study aimed to assess the combined performance of serum (1,3)-3-b-glucan (BDG) and
procalcitonin (PCT) for the differential diagnosis between candidaemia and bacteraemia in three intensive
care units (ICUs) in two large teaching hospitals in Italy.

Methods: From June 2014 to December 2015, all adult patients admitted to the ICU who had a culture-
proven candidaemia or bacteraemia, as well as BDG and PCT measured closely to the time of the index
culture, were included in the study. The diagnostic performance of BDG and PCT, used either separately
or in combination, was assessed by calculating the sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and positive and negative likelihood ratios (LR+ and LR-). Changes from
pre-test probabilities to post-test probabilities of candidaemia and bacteraemia were inferred from Fagan's
nomograms.

Results: One hundred and sixty-six patients were included, 73 with candidaemia (44%) and 93 with bacteraemia
(56%). When both markers indicated candidaemia (BDG =280 pg/ml and PCT <2 ng/ml) they showed higher PPV
(96%) compared to 79% and 66% for BDG or PCT alone, respectively. When both markers indicated bacteraemia
(BDG <80 pg/ml and PCT =2 ng/ml), their NPV for candidaemia was similar to that of BDG used alone (95% wvs. 93%).
Discordant BDG and PCT results (i.e. one indicating candidaemia and the other bacteraemia) only slightly altered the
pre-test probabilities of the two diseases.

Conclusions: The combined use of PCT and BDG could be helpful in the diagnostic workflow for critically ill patients
with suspected candidaemia.

Keywords: Candida, Bloodstream infections, BSI, Sepsis, Fungal antigens, Non-culture-based methods, Biomarker,
Critically ill patients




YENI BIYOMARKERLAR

Annals of Translational Medicine, Vol 5, No 10 May 2017 Page 7 of 10

Table 3 Promising new biomarkers of infection

Biomarker Biological, structural and/or pathophysioclogical characteristics Available data

sTREM-1 Surface receptor of mature polymorphonuclear and monocytes up- Diagnostic value for pneumonia and meningitis and

regulated when exposed to bacterial and fungal pathogens prognostic value in sepsis (3)
SuPAR/ Constitutive cellular receptor in endothelium and leucocyte up- Prognostic value in sepsis. Possible useful for antibiotic
cDs87 regulated during inflammatory and immune response management in sepsis (3)
ProADM Adrenomedullin precursor (mediator of cell proliferation and Prognostic value in pneumonia (3)

hormone regulation) with increased secretion during immune
response to bacterial and viral infection

Presepsin  Glycoprotein receptor of monocytes/macrophages Diagnostic and prognostic value in sepsis (3)

PTX3 Protein produced by various cells {monocytes, neutrophils and Candidate prognostic marker in sepsis (50,51)
endothelial cells) in response to proinflammatory cytokines and
bacterial products; acts as part of the innate immune system by
activating the classical and lectin complement pathways; closely
related to CRP as both are members of the pentraxin family

sTREM-1, soluble triggering receptor expressed on myeloid cells-1; suPAR, soluble urokinase-type plasminogen receptor; ProADM,
proadrenomedullin; PTX3, pentraxin-3; CRPF, C-reactive protein.
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