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AKUT FAZ REAKTANLARI

Akut faz yaniti; enfeksiyon, inflamasyon ve
travmaya karsi ortaya ¢cikan 6zgun olmayan
bir stirectir. Interlékin-1, interlokin-6,
interlokin-8 ve timaor nekroz faktoru gibi
pro-inflamatuvar sitokinler bu yaniti

baslatarak immun sistemin uyarilmasina
neden olur.




AKUT FAZ REAKTANLARI

» AKUT FAZ REAKTANLARI
Tani: inflamatuvarYanit
-Etyoloji: Viral-bakteriyel,
Infeksiyon-Infeksiyon dis
-Erken

Tedavi:

-Erken

-Dogru

-Yeterli sure

Prognostik

~-Infeksiyonun siddeti
-Tedavi yaniti




TAaBLE 1. HountAarsxh AcuTtTEeE-PraasyE PROTEINS.
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CRP

» Hepatositlerden 4-6 saat icinde sentezlenir.

» 8 sa. 2 misli olur, 36-50 saatte maksimuma
ulasir. Plazma y.6:19 sa; inflamasyon
iyilesirse: 4-7 sa., %50 | /gun, ama genellikle
normale dénmesi 1 haftay: bulur.

» Invaziv bakteriyel infeksiyonlarda— 15-40
KAT

Viral infeksiyonlarda— 3-5 KAT

» Grip, CMV gibi viral infeksiyonlardada 10
kattan fazla artis olabilmektedir.




CRP

» Komplike olmayan hafif -orta derecede
vumusak doku enfeksiyonu, sistit veya
bronsitte 6 saat icinde 50-100 mg / L'ye
kadar yukselebilir

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

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




CRP

+0.3-1 mg/dL(3-10 mg/L) : Dusuk Duzeyli
Inflamasyon= MetabolikTetiklenmis
Inflamasyon (Metabolik sendrom,insulin
direnci, obezite, sigara icme, tUremi, kardiak
iskemi ve dulsuk seviye infeksiyon disi
inflamatuar durumlar)

.>1mg/DI=10 mg/L: Klinik olarak Onemli
Inflamasyon




CRP
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Usefulness of C-reactive protein in monitoring the severe

commmumity-acguired pneumonia clinical course
Luis Tosslho, Pedro Poroca Edusardo Alseada, Anterco Fesaades, Fui Mealw Pedro Possss and
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2007 yilina ait bu calismada:
Antibiyotik baslandiktan sonra CRP’ nin gunlik élcimunin ciddi toplum

kékenli pnémonilerin izleminde guvenli bir gosterge oldugu belirtiliyor.
Tedavinin uclincl guninde CRP diizeyinde dlisus saptanmamasi
basarisiz yanit ve klinik kétulesme ile iliskili bulunmus.




ERITROSIT SEDIMENTASYON HIZI

» Eritrosit ceperleri normalde negatif yuklt olup birbirlerini
itmektedir. Bu olayda eritrosit sayisi, capi, sekli ve plazma
viskozitesi etkileyici faktorler olarak siralanabilir.

» Inflamasyon baslangicindan sonraki 7-10. gliinde artan
fibrinojen basta olmak tzere akut faz proteinleri, eritrositlerin
uzerindeki sialik asit kalintilarini nétralize ederek negatif
yuku degistirirler ve eritrositlerin birbirini ceker duruma
gelmelerini saglayarak cékme hizini arttirirlar.

» YAS/CINSIYET:YAS/2:ERKEK, YAS+10/2:KADIN




ERITROSIT SEDIMENTASYON HIZI

. 24-48 sa. artmaya baslar — haftalar

» Organik bir hastaligi gostermesi bakimindan duyarliligr cok
yuksektir, 6zgulligu dusuktur.

Yikseldigi durumlar:

» SISTEMIK VE LOKALIZE INFLAMATUVAR DURUMLAR VE
INFEKSIYONLAR

NEOPLAZMALAR

DOKU HASARI / ISKEMI

TRAVMA

ANEMI

RENAL HASTLALIKLAR-60 -100 mm/sa.
OBEZITE : CRP (IL-6)
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ERITROSIT SEDIMENTASYON HIZI

ESR AZALMASINA NEDEN OLAN DURUMLAR
ERITROSIT ANOMALILERI, hemoglobinopatiler,
LOKOSITOZ,

KALP YETMEZLIGI,

HIPOFIBRINOJENEMI,

KASEKSI,

SAFRA TUZLARI DUZEYININ COK YUKSEK OLMASI,
TEKNIK NEDENLER.
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ERITROSIT SEDIMENTASYON HIZI

ESR>100 mm/sa.

- ENFEKSIYON
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-APSE
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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 Assoclated With a Change In CRP and ESR

Conditions Associated Conditions Associated Conditions Associated Conditions Associated
With a Mild Rise in CRP With a Major Rise in CRP With a Mild Rise in ESR With a Major Rise in ESR
- Viral Infections « Active Inflammation - Increasing age - Malignancy

- Late pregnancy - Severe bacterlal Infection - Female gender « Temporal arteritis

Mucosal Infections

- Periodontitis

- Stomatitis

- Sinusitis

- Baginitis

« Intestinal hyperpermeability
- Bacterial translocation

Noninfectious Causes of Mild Inflammation
- Obesity

« Insulin resistance

« Pancreatitis

« Smoking

- Uremia

- Cardiac Ischemia

- Oral hormone replacement therapy
- Sleep disturbance

« Chronic fatigue

- Mild alcohol consumption

- Depression

- Increasing age

« Burns

« Pregnancy - Renal disease
- Anemia - Collagen vascular diseases
« 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

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

Myocardial infarction
Venothromboembolic disease
Rheumatoid arthritis

Low serum albumin

- Ischemic stroke

- Malignancy

« Renal insufficiency
« Low serum albumin

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




Sensitivity of Erythrocyte Sedimentation Rate and C-reactive
Protein in Childhood Bone and Joint Infections

Markus Paiakkonen MDD, Markku J. T. Kallio MDD,

Pentti E. Kallio MD, Heikki Peltola MD Clln OﬁhOp Relat Res (2010) 468861—866
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» ESR 24 glinde, CRP ise 10 gunde normal
degerlerinde saptandi. CRP ylksekligi, tani
koymada ESR* den daha sensitifdir (%95)
ancak ESR ve CRP'nin birlikte kullanilmasiyla

senstivite (% 98) ‘lere ulasmistir.
» Tanidan sonraki ilk 3 gin boyunca tim
vakalarda ESR veya CRP yliksek saptanmistir.

» CRP, ESR'den daha hizli normale doner ve
klinik yanitin izlenmesinde daha yararli

bulunmustur.




Prokalsitonin(PCT)

» Kalsitonin propeptidi

» Tiroid bezinin C hucrelerinde Uretilir ve saglikl
kisilerde diizeyi cok dusuktur.

» Indiiklenme:Bakteriyel endotoksin, ekzotoksin,
sitokinler, TNF-ox

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

» Ozellikle YBU: sepsis tanisinda ve prognoz
tayininde yardimcidir.

» 50 mg/L prokalsitonin olasi veya kesin sepsis
tanisinda %98.5 duyarlilik ve %75 6zgullik




Farkli Klinik Tablolarda PCT degerleri

» Klinik durum PCT duzeyi (ng/ml)
» Normal kisiler <0.5
» Kronik inflamatuvar sirecler ve
otoimmiin hastaliklar <0.5
» Viral infeksiyonlar <0.5
» Hafif veya orta siddette
bakteriyel lokal infeksiyonlar <0.5
» SIRS, agir travma, yaniklar 0.5-2.0
» Ciddi bakteriyel infeksiyonlar, >2 (10-100)

» sepsis, MODS




Prokalsitonin(PCT)

» Prokalsitonin, CRP den daha pahali
» Infeksiyon disi durumlarda da artabilir

» Travmalar, yaniklar, major cerrahi
girisimlerde; uzamis dolasim yetmezliginde
PCT seviyeleri ylkselebilir ancak sepsisteki
kadar yuksek degerlere ulasmaz.

» Graft-versus-host hastaligi, addison krizi,
sitma ve agir sistemik mantar enfeksiyonlari
ve tiroidin meduller karsinomu PCT
seviyelerini yukseltebilir.




Prokalsitonin(PCT)

Diagnosis ProCT Antibiotic
(kg/L)  use in RTI
100

Septic Shock
10

Severe Sepsis
Sepsis 2

1
Pneumonia 0.5
Bronchitis s

0.1
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PNOMONIDE PROKALSITONIN

» < 0,1 mcg/L: Bakteriyel enfeksiyon yok, antibiyotik verme

» 0,1-0,25 mcg/L: Bakteriyel enfeksiyonun zayif olasilik, antibiyotik
verilmeyebilir

» 0,25-0,5 mcg/L: Bakteriyel enfeksiyon kuvvetli olasilik, antibiyotik
verilir

» > 0,5 mcg/L: Bakteriyel enfeksiyon cok glcli
olasilik, antibiyotik kesinlikle verilmeli

*PCT kullanilmasi ile antibiyotik verilme siresi ve recete oranlari
azaltilabilir.
Acute Phase Reactants in Infections: Evidence-
Based Review and a Guide for Clinicians
Anurag Markanday'*?®

'Division of Infectious Diseases, Fraser Health Authority, “Department of Medicine, Abbotsford Regional Haspital and Cancer Center, Abbotsford, British
Columbia, and >Clinical Assistant Professor, University of British Columbia, Canads




Prokalsitonin(PCT)

INFEKSIYONDA TANISAL VE PROGNOSTIK DEGERI

- Meta-analiz: Sistemik bakteriyel
enfeksiyonlarda -kaynaktan bagimsiz

Bakteriyel -Viral
CRP; Duyarlilik %86, Spesifite %70
PCT; Duyarlilik %92, Spesifite %73
Bakteriyel —-Enfeksiyon disi
CRP; Duyarlilik %75, Spesifite %67
PCT; Duyarlilik %88, Spesifite %81

Simonl. ClininfectDis2004; 39;206-17



Prokalsitonin(PCT)

4

Pulmoner tromboembolizmi olan 10 ve
ondmonisi olan 30 hastanin degerlendirildigi
oir calismada pulmoner embolizmi olan
nastalarda CRP seviyesinin yuksek,
orokalsitonin dlzeylerinin ise normal oldugu
oulunmustur.

LimperM, KruifMD, et al. Thediagnostic role of procalcitonin and
other biomarkersin discriminating infections from non-infectious
fever; J Infect. 2010 Jun;60(6):409-16. Epub2010 Mar 27. Review.




PCT: INFEKSIYONDA TANISAL VE PROGNOSTIK DEGERI

. Inflamatuvar Yanitin Erken Géstergesi; erken
yukselir, NPD daha lyi

. ViP; Tamamlayici Tani Kriteri, Prognostik
Parametre

. Infektif Endokarditte:Bagimsiz Prediktor

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




PCT -KULLANIM ALANLARI
-Sepsis

-Nedeni bilinmeyen ates
. SY]

- Menenjit

- Endokardit

- Pankreatit

- Otoimmun hastaliklar

- Postoperatif donem
-Immunsuprese hasta

- Transplantasyon




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

Febrile patient
Clinical evaluation Measurement of Procalcitonin (PCT) - Obtain blood cultures
|
| 1
No growth Growth
{60-80%) (20-40%)
Evaluation of biomarker
<0.1 0.1-0.25 <0.26 - 0.5 || >0.5 |e— it Exciusion of
based on clinical setting contamination
I ! !
Withhoid Consider antibiotic therapy | Start
antibiotics e.g. based on Immunocompetence antibiotic therapy
L
Evaluation of the clinical course
{ l 1 Consider surgery
: x : : : drainage, removal

cause of fever

l

based on clinical course and PCT |

Stop antibiotics

e———  Patient improving -

obstruction




B. Miiller et al. / International Journal of Antimicrobial Agents 30S (2007) S16-S23
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Acute Phase Reactants in Infections: Evidence-
Based Review and a Guide for Clinicians

Anurag Markanday'?%?

Table 1.

ESR

CRP

RCT

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 seenin
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
inflammatory 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)

Spondylodnscntls
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].

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].

" a ! \
q '.;\..bu\, 5 mm\\..)’k
o TR

and CRP are normal. | Procalcntonm has a Iowsensmwty [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 >0.5 is associated with high likelihood of pyelonephritis and renal scars in pediatric patients with
urinary tract infection [52].

Abbreviations: CRP, Creactive protein; CSF, cerebrospinal fluid; ESR, erythrocyte sedimentation rate; IL, interleukin; PCT, procalcitonin.
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ESR VE CRP

» Etyoloji belirlemede; sensitivite ve spesifite
sorunu

» Olasiligin en yiuksek ve en diistik oldugu
durumlarda kullanisl

» ESR ve CRP farkliliklari 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
IGIN , TEST KISITLILIKLARI, DINAMIKLER|




YENI BIlYOMARKERLAR

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 pathophysiological 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

CD87 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; CRP, C-reactive protein.
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