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_Okositoz
_Okopeni
_enfositoz
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Monositoz
Atipik lenfositoz
Eozinofili
Bazofili




Enfeksiyon Hastaliklarinda ozgul olmayan
laboratuvar testlerinin klinik onemi

+

= Anemi

m Eritrofagositoz

m Trombositopeni

m Trombositoz

m Pansitopeni

m ESR

m CRP

m ALP,AST, ALT,bilirubin , LDH,RF



Ozgiil olmayan laboratuvar testleri

m Hizl testlerdir

m Deneyim ve 0Ozel laboratuvar donanimi
gerekmez

m Enfeksiyonlara acil yaklasim

m Kisitl laboratuvar olanaklarinda
kullanilir

m Kriz yonetiminde ise yarar



Acil Serviste Enfeksiyon Hastaliklarinin
Tanisi( Mikrobiyolojik testler disinda)

m Kan Sayimi (BK)

m TIT

m Kan kimyasi

m Akut faz reaktanlari
ESR
CRP



m 860 acil servis hastasinin 128 inde
>11000 Iokosit saptanmis.

m Enfeksiyon ve enfeksiyon dis
hastaliklar arasinda anlamli bir farklilik
bulunmamis

Infectious Disease in Emergency Medicine kitabindan



m 40° C atesi olan >15000 olan ¢ocuklarin yarisi
bakteriyemik

s Ancak bakteriyemik cocuklarin yarisinda BK
<15000

m Bakteriyemik hastalarin % 26-40 inda BK <10000

m Bakteriyel enfeksiyon saptanan 121 atesli eriskin
hastanin %56 sinda >BK 15000

m % 32 sinde BK <15000

Infectious Disease in Emergency Medicine kitabindan



m LOkositoz enfeksiyon tanisinda onemli
bir gosterge, ancak tedavi yaklasimini
tek basina belirleyemez”

m Belirgin notrofilik 10kositoz hastalik
ciddiyetini gosterir

m Acil serviste % 30 mortalite ile giden
koth prognozu gosterir



+

Lokositozun enfeksiyon disi nedenleri

» Inflamasyon
s Emosyonel ve fiziksel

stres

m Malignensi
s Kan kaybi
m Miyeloproliferatif

hastaliklar

m Epinefrin, lityum ve

steroid gibi ilaclar

m Epileptik atak

Gebelik

Cerrahi girisim( 36 saat
icinde)

Egzersiz

Orak hicreli anemi ve
orak hucre krizi

Diyabetik ketoasidoz
Travma
Sigara kullanimi

Acil yaklasim
gerektiren hastalik

Infectious Disease in Emergency Medicine kitabindan



Kan Yaymasi

+

Kan dolasimi enfeksiyonlarinda
m Notrofillerde sitoplazmik vakuolizasyon
Duyarllik % 90.5
m Notrofillerin artisi
Duyarlilik % 66.7
m Bant formlarinda artma
Duyarhlik % 72.0
p>0.001
Otomatize sistemler tanimlayamaz




Kan Yaymasi

+

m Kanda >1000000/mL mikroorganizma varsa
Kan yaymasinda gordulebilir.

m Kanda en az 4x 100000 mikroorganizma
varsa buffy coat yaymasinda gorulebilir.

m BOyle yuksek oranlarin bulunmasi cok nadir
m Ancak saptanirsa mortalite ytksektir.
(> % 50)

Splenektomili hastalarda , yeni doganda
arastiriimali




Anemi

m Enfeksiyon hastaliginda anemi varsa
hastalik baslangicinin eski oldugu
dusunaldr.

m | Uberkuloz
m HIV

m Subakut bakteriyel endokardit



Idrar incelemesi
m Piuri
m LOkosit silindiri ( pyelonefrit)

m Alkalen pH ( Proteus gibi Ureyi
parcalayan bir bakteri varligi?)

m 40 lik objektifte 1-2 lokosit
m 100 lUk objektifte bakteri
>100000 koloni/mL bakteriyi gosterir.



ESR

m Fibrinojen ve a-2 ve a-1 globulin
konsantrasyonlarinda artis ESR
yukselmesine yol acan en onemli
nedendir.

m Organik bir hastaligi gbstermesi
bakimindan duyarliligi cok yliksektir.

m OzgUllugu dusuktar.



ESR (>100mm/s)
+

Enfeksiyon Malignite
m Subakut bakteriyel m Multiple miyeloma
endokardit m LOosemi
m Apse = Lenfoma
0 Osteomiyelit m Kanser
Ilac atesi
m Polimiyalji romatika
m Devhucreli arterit
m RA
m SLE



Ayirici Tani

+

m Kolanjit

s PIH

m Apandisit
m Piyelonefrit

m Stroptokoksik
farenjit

m [risinoz

ESR (<50mm/s)
m Kolesistit

m Over Kisti

m Kolesistit

m Sistit

m IM farenijiti

m Polimiyozit



Ayirici Tani

+

ESR (<50mm/s)
= RA m Osteoartrit
m Kanser m Kaseksi
= Miyeloma = Benign monoklonal
gamopati
m Mide kanseri m Gastrik Ulser
m MI m Angina
m Septik artrit m Sinovit
= Kalca/ diz protez m Kalga/ diz protez

enfeksiyonu gevsemesi



Akut faz reaktanlan
m o-1 antitripsin

= Haptoglobulin

m Seruloplazmin

m a-1 glikoprotein

m C reaktif protein (CRP)



CRP

m 1930 yilinda pnomokoksik pnomonili
hastalarin serumunda Streptococcus
pneumoniae C polisakkaridini presipite
eden bir protein olarak tanimlandi.

m Hepatositlerden olaydan 4-6 saat
icinde sentezlenir.



CRP

m ESR gibi organik bir hastalig
gdstermesi bakimindan duyarliligi cok
yuksektir.

m Ozgllligu disuktr.
m Doku hasari ya da inflamatuvar olaya

yol acan enfeksiyon ya da enfeksiyon
disi bir hastaligi gosterir
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ARALIK 2001,
WASHINGTON

American College of Chest Physicians (ACCP)
Society Of Critical Care Medicine (SCCM)

American Thoracic Society (ATS)

European Society Of Intensive Care Medicine (EICM)
Surgical Infection Society (SIS)
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s ULUSLARARASI SEPSIS TANIMLARI KONFERANSI
ARALIK 2001" DE WASHINGTON' DA TOPLANDI

m SEPSIS FIZYOPATOLOJISINDEKI GELISMELER VE
1992 TANIMLARI GOZONUNDE
BULUNDURULARAK, SEPSIS TANIMI YENIDEN
GOZDEN GE(;IRILDI



SEPSIS TANIM

KRITERLERI
+

m | Okositoz (Beyaz kire sayimi > 12000 /
mm?3 )

Lékopeni (Beyaz kire sayimi > 4000 / mm?)
Notrofil bant formlarinin > %10 olmasi
Plazma C-reaktif protein > 2 sd

Plazma prokalsitonin > 2 sd
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Abstract

Background The aim of the pressnt study was to evaluate the
C-raactive pratein level, the body tempsraturs and the whits call
count in patients after prescription of antibiotics in order to
describs the cinical reecdution of severs community-acguired
pREUania.

Methods A cohort of 53 consacutive patients with severe
community-acquirsd preumcnia was studisd. The C-rsactive
pratein levek, body terrparature and whits c=ll count ware
manitored daly.

Results By day 3 a C-resactive protsin kvel 0.5 times the initial
lewal was a markar of poor cubcome (sensitivity, 0.91; apecificity,
0.59). Patients ware divided according to their C-reactive
protein pattems of response to antibiotics, into fast respanse,
dow response, nonresponsa, and biphasic responsa. Akout
25 of patients with a C-rsactive protsin pattarn of fast

rasponza and 74% of patients with a slow responss pattem
surdved, whereas thosa patients with the patternzs  of
nonresponss and of biphasic responss had & mortality rate of
100% ared 33%, respectivaly (<2 0,001 ) On day 3 of antibictic
therapy, a deceass in C-reactive protein kvals by 0,34 or mors
from the previcus day's level was a marker of good prognosis
(zenzitivity, 0.75; specificity, 0.85).

Conclusicn Daly Cereactive  pratsin measurement  aftsr
artibictic prescrpdion is usstul in identifization, as eary as day
3, of sevare community-acquirad preumaonia patients with poor
cutcome. The identification of the C-reactive protein pattsm of
rasponsa to antiiofic therapy was ussful in the recognition of
the individual cinical course, sithar Fnproving o worssning, as
wall as the rate of improverment, in patients with savers
cormmurity-acquired pheurmenia.




m 2007 yilina ait bu calismada

m Antibiyotik baslandiktan sonra CRP nin
gunluk olcimunidn ciddi toplum kokenli
pnomonilerin izleminde guvenli bir
gosterge oldugu belirtiliyor.

m Tedavinin 3. guntnde CRP de disUs
saptanmamasi basarisiz yanit ve klinik
kottlesme ile iliskili.



The Rowal Colleges of Surgeons of Ergland o o
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I BIRCHILEY

Department of Vascular Surgery, Torbay Hospital, Torguas, UK

The role of inflammatory markars in the diagnosis of acute appendicitis has not be=n clearly definad. The aims
af this prospactive audit ware to dafine the role of the serum markers of inflammaticon total white cell count, neutrophil count
ard C-reactive protzin in the diagnaosis of acuts appsndicitis with particular refarsnce to the discrimination betwesn uncompli-
cated and complicated appandicitis, and the prediction of abscass.

The author compiled a prospective databass over a 1 3-month period of all appendicectomiss per-
farmed. After five exclusions (three having no notes for review and two having confound ing second morkidity in the presancs of
a rormal appendix}, the data relating to 75 patiznts were analysed.

In patients judged on clinical grounds o require laparctomy for suspected acute appendicitis, white cell count and
nautrophil count distinguish acute appendicitis from normal append ices whan usaed &= catepgorical variables, though they do
nat reflect the presence of abscess. C-reactive proted n neither distinguishes appendicitis from normal, nor pradicks absoass
when uzad &= a categorical vanable, though higher levels sugpest abscess.

Labaratary tests of the white cell count, neutrophil count and C-reactive protein are more effective in support-
ing a clinical diagnosis of acute appendicitis in patients with typical clinical features than in excluding the diagnosis.

Appendicitis — Inflammatory markers — Auddii

Mr Davwld Birchley, c/o Lewsl 5 Forrest Ward, Torbay Hospital, Lawes Eridge, Torquay T2 FAA, UK
T: +44 (011803 £14 154; E: dbirchley@hotmall .com

Supplementary measures designed to improve diagnostc addr=sses the combination of chnlcal and laboratory factors
accuracy  Include  scorlng  sy=lemst® compube r-ald ed on diagnosts. [t would, however, be correct to state that in
analy=ls" laparoscopy™ and radiclogical imaging.* Though comblnaton. inflammatory markers appear o have a high-
novel inflaimmatory markers including interlenkin-g have er discriminatory capaclity. althongh the results are based
smean pEs=assed with Hble addibdonel merl Y8 the mosl on aonlT four pamsars.




m 2006 yilina ait bu makalede lokosit
sayisl, notrofil sayisi ve CRP
Olcimuntn akut apandisiti
tanimlamada daha etkin oldugu

m CRP nin apselerde yuksek olmakla
birlikte apse ve apandisit ayirimini
yapamayacadi belirtiliyor.
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Abstract

Introduction Clinicianz are in naed of b=ttar diagnostic markers
in disgnos=ing infections and sepsis. We studied the abilty of
procalcitoning lipopolysscchande-binding protein, 1L-8 and -
reactive proten to identify patients with infection and sepsis.

Methods Pasma and seum samples weare obtained on
admission from patients with suspacted community-acguired
infactions and sepeis. Procalcitonin was measured with a times-
resolvsd amplified creptata emizsion  technology  assay.
Lipopal=sacchands-binding protain and IL-6 wears measured
with a chemiluminescent immunometric assay.

Results Of 194 included patients, 106 had aither infection
without systamic nflammatory responsa syndroms of sapsis.
Infactad patientz  had  significantly  elevated  lewvals  of
procalcitanin,  lipopdysaccharida-binding  protsin,  G-reactive
protsin and L6 cornparsd with noninfacted patients (<

0.001). In a ecaiver-operating characteristic curvs analysis, C-
mactive protein and IL-6 perfomned best in distinguishing
betesan noninfect=d and infectad patisnts, with an area undsr
the curea larger than Q.82 (F < 0.08). IL-S, lipopaly ssccharide-
bincding protain and C-resctive proten parformed best n
distinguishing betwesn  systemic  inflammatory  responss
gyndrorme and sapsis, with an area undear the cures larger than
0.84 {F < 0,01). Procalcitonin peformed bast in disgtinguishing
beteesan sapsis and severa sapseis, with an area under the cura
of 0.74 (P=C0u01).

Conclusion C-reactive protsing IL-8 and lipopolyesccharide-
bincding protein appsar to b= supsnior to procalcitonin as
diagnastic markers for infection and sapsis in patients admittad
to @ Department of Intemal Medicine, Procakzitonin appsars o
ke saipenior as a sevarity marker.

Introduction
Sepsis B a common condition affecting an increasing number
af hospitalimsd patientz [1]. The prevalance of severs sapsis

Craactive protein (CRF) has b=an used as a markar of infec-
tion for rrany years, Elevated CRP levels are sesn in nfection,
inautcimmurs dzaase, incancer, N frauma and insurgary [5).




m 2006 yilina ait bu makalede CRP
toplum kokenli enfeksiyonlar ve sepsis
tanisinda prokalsitoninden Ustin

bu
m Se

unmus

nsSis ciddiyetini tanimlamada ise

prokalsitoninin daha degerli bir
gbsterge oldugu belirtiliyor.
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Abstract

Introducticn Accurats and timely disgnosis of corrmunity-
gopuired  baecteral  infections  in patients  with  systamic
inflammeation  remainsg  challenging  both for  clinician and
laboratorny. Combxnations of markers, as cpposed 1o singlke oness,
may improve diagnosis and thersbhy surndval. We  therefore
compared the diagnostic charscteristics of novel and routinely
usad bicmarksrs of sspeis alons ard in combinstion.

Methods This prospsctive cobort study included patisnts with
systamic imflammatory responss syndroms who ware suspected
af having community-ssouirsd infections, b was conductsd ina
medical smergency depanment and deparment of infecticus
dissases &t & university hospital. A multiples immunossssy
measuring  =duble  urokinass-typs  plasminogsn sctivator
{=suPAR)] and scduble nggenng ecaptor eaprassad on myaloid

[ P e il =l i I LT A [ ——— S ——

U D T JU S - N S— T——

cpsrating charactaristic curss (ALNC) was ussd to compars their
perfomrmancs and thoss of the individual rrarkers.

Results A total of 151 patients ware aligibks for analysis, OF
these, 26 had bactarial infections. The ALCs for detection of a
bactsrial causs of inflamrration were 050 (20% confidencs
intareal [ 040 to Queo) far suPAR, o1 (259 O 052 1o
0.71) for sTREM1, Qua3 (20ah Gl 053 to 072 for MIF, .72
{an%s O 063 bo 0.729) for PCT, 0.74 (99%0 Ol 086 to 081 for
nauraphil court, GUE1 (88% G QTS te 0E6E) for CRP, .64
(Sman O 071 to 0.81) for the composite thres-markear test, and
0.2 (B0t Sl 021 1o Q82 for the composits sis-marksr t=st
The ALIC of the six-marker test was significantly grestsr than
that of the zingks markers.

Conclusien Combbning  information  from several  markars

UL | PR TS USSR SO [ U . S S pp—_ T ——————



m 2007 yilina ait bu calismada

m Bakteriyel ve bakteriyel olmayan SIRS
ayiriminda lokositoz , CRP ve PCT
etkin bulunmustur.



Ciriginal papers

C-reactive protein measurement in general
practice may lead to lower antibiotic
prescribing for sinusitis

Lars Bjarrum, Bente Cahrm-Hansan and Andesrs P Munck
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Introduction
AfLITE Sinusdtis B oan flammstion of the paranssal
sinuses Iasting for up to 4 weeks, and is caussd by
sither bacierial (purwent sinustis) or viral (Serous SinUsiEs)
rfection.” Acute sinusitis is a frequently ocourring problem
n genersl practice, sand it i chasenging tor the general
oractiticner (EF) to diagnoss. The ‘gold standard” to assess
ithe aeticdogy s a sinus puncture followed by aspiration and
nacternal culiure. Howewver, this wasive procedure is of
imsted practical value and it is seldom used in primary care
Other tests, such as plain radiography, A-mode ulbrssomnog-
raphy., computed tomography. and magnetic resonance
maging. which are of value in diagnoses. sre mot avsiable
ri ger'-'a. practice Tne -:Ilr' cal symptoms of purulent and
SErOUESs Snusi are often identical, mskeng it dificult to
-:lis'.ir'guis" LZeiwssn I:"E- ter conditions. I the diagnosis &5
oased on clinicsy examnation slone. the rate of fese-positive

rE5UItE 5 hign, and patients are conssquently prescribed
unnecessary antibictcs =
Farkediy raiszed concentration of C-reactive protein

[CRF}. &n acufe phase proiein producsed in response o
circulatmg cyiokines from inflammatony foci, 5 an indicstor
of Dacierial infection. Imocreassd levels of SRP can be detect-
=d 8-12 howrs atter the onsst of & bacteral infection by
means of a rapid test. Studies have shown that messure-
ment of CHP is uselul for the diagnosis of bacterial sinwesits
n general practice "% With regard to the impact of CRP
measuremsant on the prescribing of anbDiobcs in patients
with respiratory tract infsctions [(RTIs). there are, howeawver,
conflicting results.®™ The aim of this study was o =xamine
whether EFs who use a CRP test have a lower antibéotic
orescriking rate for = i sred o GPs who do not
usa 3 CRP test.

Meathod

& group of Danish GRS 7 = 367) paricipated in & pros
tive registration of patients with BTIs during & S-week period
s wrmrkirme Sso=l Eehaesmesm 1 rlmrmrmilarar MY =Emet 1




m 2004 yilina ait bu makalede CRP
yuksekliginin viral ve bakteriyel
sinlizitin ayinminda kullanilabilecegi ve
1. basamak hekimlikte antibiyotik
kullanimini azaltabilecegi belirtiliyor.



R M Hopstaken, J W M Muris, J A Knottnerus, er af

Contributions of symptoms, signs, erythrocyte
sedimentation rate, and C-reactive protein to
a diagnosis of pneumonia in acute lower
respiratory tract infection

E M Hopstaken, T W M Muris, | A Enottnierus, A D M Kester, P E L M Rinkens and G | Dinant
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Introduction

HE rnsin diagnostic challengs of general prectiticners

(GPs) fmcing patisnts with acute cormmunity-scguirsd
krwier reapdratory tract infecticrs (LRTIa) is ssdecting the right
patianis for antibictic trestrnant. In cortrast with scute bron-
chitiz, whara antilziclice are rarely indicatsd because the
infaction is mostly sef-limitrg,! < in pneumonia it is consid-
ared bad practice to withhold antibiotic treatment from a
patiant. GPs have the difficult task of balancing the faar of
migsing the diagnasis of pneumonia against their duty notto
corributs 1o the growing prokdem of bacterial resistance by
routine prascription of antibictics, 3% Therefora, it would be
uaaful to have disgnostic tools in gensral prectics thet
anabled GPs 1o diffsrentiste betwesn pneurnonia and athear
LARTls rapddly, i.e. during o consultation, without the need
1o refer a patient for chest Xaays or lakboratory tests 11
Howevear, 1o the kest of our lmowledge thera have not been
arvy diagnostic sbudies on the full scepe of LRTla in genaral
practice. Chasical symmptoms and signs of preumaonia,
derived from hospital studies, are of limited value in sveny-
day gereral practics, because of the kwer incidence snd
amaller axtent of dissass found thers, Owing to this lower
pre-tast probabiity of pnsurmonia, the predictive valus of a
positive syriptormn or sign (for sxam ple, crackles on auscul-
taticon) for pneurmsnia will automstically be lowsr, assurming
equal diagnostic skills of the doctors imesheed. 159 Additional
uaa of erythrooyte ssdimsntation rata [ESF) and C-resctive
protein (CRP) tests might ke halpdul 157

Deapite the diagnostic uncertainties, the incidence of
@m-ies Brancha Fevas basn aatimsted ot 24 o AR maer ANNON



m 2003 yilina ait bu makalede

m CRP ve ESR yiksekliginin disik riskli
hastalarda klinik bulgulardan bagimsiz
bir bakteriyel pndmoni gostergesi
olarak kullanilabilecegi, gereksiz
antibiyotik kullaniminin 6nlenebilecegi

belirtiliyor.
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Abstract

Background: Mosooomial bacteremia is associated with a poor prognosis. Early adequate therapy
has b=en shown to improve outcome. Consequently, mapid detection of a baginning sepsis is
therefore of the utmost importance. This historical cohort study was designed o evaluate if
different patterns can be observed in either C-reactive protein (CRP) and white blocd cell count
(WCC) berwean Gram positive bacteremia (GPB) ws. Gram negative bacteremia (GHEB), and o
assess the potential benefic of serial measurements of both biomarkers in terms of early
antimicrobial therapy initiation.

Methods: A historical study (2003-2004) was cornducted, including all adult intensive care unit
patients with a nosocomial bacteremnia. ZRP and YWCC count measurements were recorded daily
from oo days prior (dob until one day after onset of bacteramia {d. ). Delm (A) CRP and AWWCC




= 2007 yilina ait bu makalede yogun
bakim unitelerinde APACHE 11
skorundan bagimsiz olarak

m Gram negatif bakteriyemi gostergesi
olarak CRP ve |okositozun
kullanilabilecegi belirtiliyor.



m Allogenik kok hicre nakli yapilan
+ hastalarda bakteriyel enfeksiyonlarin
tanisinda CRP (>90 mg/L)6zgulltgi
yuksek ve negatif 6ngori degeri
tasiyor.
m Invaziv bakteriyel enfeksiyonlar icin
duyarhhgi disuk.

Creactive protein and procalcitonin levels for diagnosisi of invasive
bacterial infections in allogenic stem cell transplantation

recepients
Rev Med Chil 2007; 35: 982-9



Akut osteomiyelit ve septik artrit olgularinda

m CRP ve ESR olgularin % 80 inde yluksek
saptanmis

m CRP uygun tedavi ile 1 hafta sonra normale
donuyor.

m CRP tedavi yaniti bakimindan yararl bir
gosterge

Arch Pediatr 2007;14: S86-90



m Febril notropenik hastalarin ciddi
sistemik enfeksiyon tanimlanmasinda
PCT , CRP ye gore daha iyi bir
gosterge olarak bulunmus.

Procalcitonin and CRP as severe systemic infection
markers in febril neutropenic adults.BMC Infect Dis 2007; 7:
137.



m PCT ve CRP > veya = 20 mg pnomoni,
bakteriyel enfeksiyon ve
hospitalizasyonla iligkili

m Her iki testin de pozitif dngori deger;i
dusuk

m PCT 1. basamak hekimlikte CRP ye
ustin bulunmamis.

Procalcitonin versus CRP for predicting
pneumoniain adults with lower respiratory

tract infection Br. J Gen Pract 2007;%?7:
Y 7~ Y~ o N



m Diyabetik ayak enfeksiyonlarinda

m LOkositoz ve notrofil artisi enfekte
Ulserleri tanimlamada yeterli degil.

m CRP ve PCT daha degerli bulunmus.

Serum PCT and CRP concentration to distinguish mildly infected from
non-infected diabetic foot ulcers: a pilot study. Diabetologia 2008; 51:
347-52



m Terminal bobrek hastalarinda
enfeksiyon en onemli 6lim nedeni

m Klinik tipik enfeksiyon bulgusu
olmayan 6len hastalarda CRP degeri
>100 bulunmus, (kardiyak nedenlerle
Olenlere gore anlamli derecede
yiksek)

The prognostic value of the CRP levels in HD with death
risk from infection Clin Nephrol 2007; 68: 18-25.



m CRP ( >95 mg/L ) ve diski kultara
pozitifligi ile korele bulunmus.

m Cocuklarda acil serviste bakteriyel
gastroenterit tanisi icin  CRP
yuksekliginin yol gosterici oldugu
belirtiliyor.

The quick-read CRP test for prediction of bacterial
gastroenteritis in the pediatric emergency

department
Pediatr Emerg Care 2007; 23: 634-7
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