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e Tanimlar
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* Neonatal sepsis
e Biyobelirteg
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e Potansiyel tanisal biyobelirtecler
e Literatiirden ornekler
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SEPSIS

e Enfeksiy0z siirece sistemik inflamatuvar yanit olarak
tanimlanabilen klinik bir durumdur

® Bu genel klinik tanim aslinda heterojen siireci ve bu
siirecin dayandig altta yatan nedenleri maskelemektedir

e Her septik hasta silirece farkh tepkiler verebilmektedir
® Tanis1 ve tedavisi zor

e Ancak hizli karar verebilmek sart
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INFLAMATUVAR YANIT

. . o Chirico & Loda;
Sepsiste inflamatuvar reaksiyonlar Pediatric Reports 2011; 3sel

30/11/2011 XXIII. UBK - Adana 2011 - Dr. DEVRIM 5




Sitokinler
TNF-a, IL-1, IL-6, IL-18,
IL-12, IL-15, MIF, HMGB-1

Kemokinler
IL-8, MIP-1_, MIP-1_, MCP-1, MCP-3

Lipid Mediyatorler
Tromboksan A2, PAF,
Prostaglandinler, Lokotrienler
Doku faktort (TF)

Oksijen Radikalleri
StUperoksid ve hidroksil radikaller NO

A 2 A

Notrofll, lenfosit, endotel aktivasyonu, koagilasyon/komp-
leman sistemi aktivasyonu, adezyon molekulleri, prostag-
landin, nitrik oksid sentetaz, akut faz proteinleri, ates

Inflamatuar hicrelerin mobilizasyonu ve aktivasyonu,
makrofaj aktivasyonu

Vaskiler endotel ve ekstrensek koagtlasyon yolunun akti-
vasyonu, vazokonstriksiyon/vazodilatasyon

Antimikrobik etki, vazokonstriksiyon/vazodilatasyon

Sekil 1: Sepsis patogenezindeki mediatérler.?

Karaali ve Tabak, Klinik Geligim 2009; 22: 71-6
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NEONATAL SEPSIS

® Neonatal donem (yenidogan donemi) yasamin ilk 1 ayidir

® Neonatal sepsis;

» Erken neonatal sepsis (0 giin - 1 hafta; genellikle < 72 saat)

* Geg neonatal sepsis (1 hafta — 1 ay)
e Gelismis tlkelerdeki insidansi 1000 dogumda 14
® Diinya genelinde insidans 1-21/1000

e Zamaninda dogan bebeklerde erkeklerde kizlara oranla 2 kat

sik

® Prematiirelik onemli bir risk faktoru

30/11/2011
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. Congenital infection
Present at birth

Infection direct from
mother

3. Late-onset sepsis
*Onset beyond 1 week

Maternal or external
source of infection

2. Early-onset sepsis
» Onset birth to 1 week

* |nfection from birth canal
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Sistemik inflamatuvar Yanit
Sendromu (S/RS)

® Viicut sicakligr >38,5 C° veya < 36 C°
® Tasikardi veya bradikardi
® Takipne veya mekanik ventilasyon

® Artmis veya azalmis lokosit sayisi veya > % 10 immatiir
notrofil/total notrofil (I/T) orani

Yukaridaki bulgulardan, bir tanesi anormal viicut sicakligi
veya lokosit sayisi olmak tizere, en az 2 tanesinin varligir———>

SIRS

SIRS + Enfeksiyon (veya siiphesi) = SEPSIS
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Neonatal sepsiste rutin tani yontemleri

e Kan, BOS ve 1drar
kultiirler1

Figure 2. CXR of a septic neonate

e Goruntilleme
yontemler1 (Akciger
grafisi)

e [_aboratuvar testleri
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en neonatal dénemde
sepsise yaklasim — Akis semas!

Maternal Antibiotics for suspected choricamnionitis?

Maternal Intrapartum Antibictics (lAP) for GES?

l Yes 1 Yes

Yes

Signs of Neonatal Sepsis? i CBC wf Differential; CRP; Bleod Culture; glucose
Empiric antibiotic treatment pending cultures
1 Mo Yes
: » CBC w/ Differential; CRP; Blood Culture; glucose
Gestational Age < 35weeks Repeat CBC wiDifferential; CRP at 12 and 24 hours
1 Observation x 48 hours
Mo If sepsis suspected or abnormal labs- full wiu and
Yas empiric antibiotics
Duration of 1AF < 4 hours

(PCH. Ampicillin, or Cefazalin)

Vitals q 4 hours: Observation x 48 hours’
Na % “Consider early discharge if > 38 weeks, and
early follow-up can be ensured
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FIGURE 2. Algorithm for secondary prevention of early-onset group
B streptococcal (GES) disease among newborns

[ Signs of neonatal s=psis? Ves Full diagrostic evaluation®
" Antibictic therapyt
o
w
I Matemnal choricamnionitis?? es Limnited evaluation
l Antibiatic therapyt
(§ [=]

GBS prophylazis indicated Ll

Routine dinical carett |
far mother?

Yes
h

Maother received intravenous Ll Obsarvation for 248 hourstss |
pnicillim, armpicllin,
or cefazolinfor z4 hours
before delivery?

LND

=37 wesks and duration i‘. Obksarvation for =48 hourstt
of membrans rupture
<18 hours?
lNo
: Wes Limited I s q
Bther <37 weeks or duration [——® imited evaluation

of membrana rupture COhkservation for =48 hourstt

=18 hours?

* Full diagnostic evaluation includes a bloocd culture, a complete blood count
WZRC) including white blood cell differential and platelet counts, chest ra-
diograph (if respiratory abnormalities are prasent), and lumbar punctura (it
patient is stable emough to tolerate procadure and sepsis is suspeacted).

T Antibiotic therapy shiould be directed toward the most commaon causas of
necnatal sepsis, incuding intravenous amEicillin for GBS and coverage for
other organisms (including Escharchia coli and othar gramdnegative patho-
gens) and should take into account local antibiotic resistance patterns.

= Consultation with obstetric providers is important to determine the level of
clinical suspicion for chorioamnionitis. Choricamnionitis is diagnosed clini-
cally and sorme of the signs are nonspecific.

¥ Limited evaluation includes blood culture (at birth) and CBC with differential
and platelets (at birth andsor at 6—12 howrs of lifel

** Seatable 3 forindications for imtrapartum GBS prophyl axis.

I signs of sepsis develop, a full diagnostic evaluation should be conductad
and antibiotic therapy initiated.

5 If =27 weeks gestation, observaticn mayoccurat haorme after 24 hours if other
discharge criteria have b2en met, access to medical careis readily available,
anda personwhois able tocomply fullywith instructions for homea absarva-
tion will be prasent. If any of thesa conditions is not met, the infant should
be obsarved in the hospital for at least 42 hours and until discharge criteria
are achievead.

" Some experts recommeand a CBC with differential and platelets at age 612
haowrs.
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BIYOBELIRTEC

e Kan veya diger viicut sivilarinda bulunan, dogru bir
bicimde Olgiilen ve biyolojik veya patolojik stirecleri ya da
tedaviye farmakolojik yanitlarin degerlendirilmesini
saglayan molekiillerdir

e Sepsis tanisinda kullanilan biyobelirtecler de sistemik
inflamasyonun enfeksiyoz nedenlerini diger inflamatuvar
durumlardan ayirt etmeye yardimci olan, tam
konulmasinda ve tedaviye yanitta yararlanilan
molekillerdir
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BIYOBELIRTECLERIN KULLANIMI

® Tarama

® Tani

® Risk gruplamasi
® [zlem

¢ Klinik sonug¢ yerine
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Tanisal Testlerin Genel

Degerlendirmesi

® Duyarlilik (Pozitif test/pozitif tani)

o Ozgiilliik (Negatif test/negatif tani)

e Pozitif tahmin deger1 — PTD (Pozitif tani/pozitif test)

® Negatif tahmin deger1 — NTD (Negatif tani/negatif test)

o Pozitif olasilik oran1 (Duyarhilik/(1-Ozgiilliik))

® Negatif olasilik orani ((1-Duyariilik)/Ozgiilliik)

30/11/2011
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e Neonatal sepsiste kullanilacak biyobelirtecler i¢in:
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Ideal Sepsis Biyobelirteci

® Biyokimyasal olarak stabil e Esik degeri 1yi belirlenmis

e Kicuk kan hacmi ® Duyarlilik ve NTD = % 100

* Genis 6rnekleme zamani e Ozgiilliik ve PTD > % 85
(> 48 saat) e Erken evrede belirleyici

® Hizli, basit ve otomatize ® Patojeni ayirt edici
analiz yontemi (bakteriyel — viral)

® Laboratuvarlar arasi ® Antibiyotik tedavisinin
karsilastirilabilir diizenlenmesi

e Ucuz ¢ Tedaviye yanit

® Prognozu ongoren
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e
Laboratuvar Testler!

o (Ozgiin testler
e Kan, BOS ve idrar kiiltiirleri
e Bakterinin boyanmis preparatta mikroskobik olarak gozlenmesi
e Bakteriyel antijenlerin saptanmasi
e PCR
e Hematolojik ve biyokimyasal testler
» Lokosit ve platelet sayilari (I/T orani, trombositopent)
e Akut faz reaktanlari
e Eritrosit Sedimantasyon Hizi
» Koagiilasyon testleri
e Sitokinler ve reseptorleri
® Hiicre yiizey antijenleri
e Proteomik ve genomik c¢alismalari

30/11/2011 XXIII UBK - Adana 2011 - Dr. DEVRIM
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" NEONATAL SEPSISTE
POTANSIYEL TANISAL BiYOBELIRTECLER

® Proinflamatuvar sitokinler
e IL-6
o IL-1B
e IFN-y
e TNF-a
® Antiinflamatuvar
sitokinler
o IL-4
e IL-10
o TGF-B

e Kemokinler
* MCP-1
* GRO-a
o JL-8
e [P-10
 MIG
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NEONATAL SEPSISTE
POTANSIYEL TANISAL BIYOBELIRTECLER

® Akut faz reaktanlari ® [okosit ytizey antijenleri
* CRP e CDI1b
e PCT » CD64
* SAA ® Digerleri
o Laktat
e Talp e Mannoz baglayici lektin
e Lipopolisakkarit baglayici o Pro-adrenomedullin
protein (LBP)  Pro-endotelin

e Pro-ANP
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Accuracy of diagnostic tests at the time of sepsis evaluation

No. of No. of infected Sensitivity Positive NPV
Diagnostic test patients patients EOS/LOS Cutoff value (%) LR (%)
Clinical+CBC+CRP+ mESR 220 60 LOS NA 95 1.61 91
IL-6+CRP 92 37 LOS 60 pg/ml, 1.4 mg/dl 92 1.56 80
PCT+CRP 85 28 LOS 0.5 pg/l, 1 mg/dl 93 1.18 80
PCT 100 61 LOS 0.59 p.g/l 81 4.26 72
SAA 104 23 EOS 0.8 mg/dl 96 19 99
CRP 116 42 LOS 1 mg/dl 32 10.6 74
SAA 116 42 LOS 1 mg/dl 95 13.5 97
CRP 25 8 EOS 2.1 mg/dl 88 99.9 96
LPB 25 8 EOS 21.5 mg/l 100 16.6 100
LPB 22 8 LOS 17.1 mg/l 92 8.3 97
CD64 338 115 EOQS 6136 antibody PE molecules bound/cell 79 7.18 89
CD64 110 32 LOS 4000 antibody PE molecules bound/cell 95 12 97
IL-8 249 61 EOS 18.000 pg/ml 97 19.4 99
IL-84+CRP 1291 13 EOS 70 pg/ml, Tmg/dI 80 6.15 93
PCR, 16S rRNA 172 8 LOS NA 100 50 98

30/11/2011
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C-REAKTIF PROTEIN (CRP)

® Yenidogan doneminde de
en ¢ok calisilan akut faz
proteinidir

e Enfeksiyon veya doku
hasarina yanit olarak
hepatositlerde sentezlenir

e Uretimi sitokin aracilidir
ve kan diizeyleri 4-6 saatte
artmaya baslar yaklasik
24-36 saatte zirveye ulasir

® Yari omri = 19 saattir
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CRP

e Enfeksiyona yanitta sentez

donemi olmasi nedeniyle
neonatal sepsisin erken
doneminde duyarliligi
dusuk

¢ Erken neonatal sepsiste
ozgulligl de dusiik

30/11/2011 XXIII. UBK - Adana 2011 -

e Ozellikle neonatal sepsisin

gec evresinde yararlidir

* Enfeksiyon siliphesi
varliginda 0. saatte
duyarlilig1 ve negatif tahmin

degeri % 14 ve 75

e 24. saatte duyarlilig1 ve
negatif tahmin degerinin %
100’lere ulastigi
gozlenmistir

Orlikowsky et al., Pediatr Res 2004; 56: 804-9
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CRP

e Esik deger ne olmal1?
e 1 mg/dL (?)

e Esik degere gore duyarlilik,
ozgulliik, negatif ve pozitif
tahmin degerler1 777

e Esik degerin ylikseltilmesi
enfeksiyonun kaniti
olmamasi1 halinde antibiyotik
kullanim stiresini kisaltabilir

® Diger biyobelirteclerle
birlikte kullanimi1 ve seri
ol¢imlerinin yapilmasi
uygun gorunuyor

® Neonatal sepsiste en onemli
kullanim alam tedaviye
yanitin degerlendirilmesi

® Neonatal enfeksiyonun
0zglin, ancak “gec¢” belirteci

30/11/2011 XXIII UBK - Adana 2011 - Dr. DEVRIM
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PROKALSITONIN (PCT)

e On hormondur
‘ ® Tiim hiicreler PCT
I sentezleme kapasitesine
: sahip, ancak sadece tiroit
“Sos i bezi C hiicreleri 6n
S hormonu kalsitonine
o cevirebilir

“Poeoos ' e Normal kosullar altinda
sadece tiroit bezi PCT
lretmektedir ve kan
diizey1 diistiktiir
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PCT

e Enfeksiyonla
karsilasildiginda tiroit disi
dokularda (0zellikle monosit
ve hepatositlerde) tiretimi
onemli miktarda artar

e Enfeksiyonu takiben 2 saat
icinde kan diizey1 artmaya
baslar

® Ancak, enfeksiyon disi
perinatal nedenlerle de kan

L N S R R diizeyi artabilir
ime
Figure 1. Age-specific 95% reference range for procalcitonin o Ayrlcaﬁ yasamln llk 2 gunu
(PCT) in healthy neonates (group 0; see text) from birth to 48 hours 11 jrﬁ 1
of life. The squares represent single values; the dotted lines represent ﬁZyOIOJ lk Olarak ks ektlr

lower and upper limits; the bold line represents the

Chiesa et al., Clin Inf Dis

Ig’FOIHBTI'iC mean.

98; 26: 664-72
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PCT

® Artisi ve zirveye ulasmasi ® Geg neonatal sepsiste
(6-8 saat) CRP’den Oncedir duyarliligit CRP’den

® Tedaviye yanit durumunda yuksek gorunse de negatif
normale doniisii de tahmin degeri ve olasilik
CRP’den hizhidir oranlar1 dusiik

e Erken neonatal sepsiste iyi ~ °® Erken ve ge¢ neonatal
bir perinatal dykii ve yasa sepsiste CRP ile birlikte ve
6zgii nomogram esliginde tedaviye yaniti
kullanilabilir degerlendirmede 6nemli

yarar saglayabilir
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Procalcitonin-guided algorithms of antibiotic therapy in the
intensive care unit: A systematic review and meta-analysis of
randomized controlled trials

Petros Kopterides, MD; llias |. Siempos, MD; Iraklis Tsangaris, MD; Argirios Tsantes, MD;

Apostolos Armaganidis, MD

Objective: There is increasing interest for strategies that could
curtail antibiotic resistance in the critical care setting. We sought
to determine the effectiveness and safety of procalcitonin-guided
algorithms in the management of septic patients in the intensive
care unit.

Data Sources: MEDLINE, Scopus, Cochrane Central Register of
Controlled Trials (through April 2010), reference lists of retrieved
publications, and queries of corresponding authors. No language
restrictions were applied.

Study Selection: We included only randomized controlled stud-
ies reporting on antibiotic use and clinical outcomes of intensive
care unit patients managed with a procalcitonin-guided algorithm
or according to routine practice.

Data Extraction: Data on study characteristics, interventions,
and outcomes were retrieved by two independent reviewers.
Pooled odds ratios, weighted mean differences, and 95% confi-
dence intervals were calculated by implementing both the Mantel-
Haenszel fixed effect model and the DerSimonian-Laird random
effects model.

Data Synthesis: Seven randomized controlled studies involving
1131 intensive care unit patients (adults = 1010; neonates = 121)
were included. In comparison with routine practice, the imple-

mentation of procalcitonin-guided algorithms decreased the du-
ration of antibiotic therapy for the first episode of infection by
approximately 2 days (weighted mean difference = —2.36 days;
95% confidence interval, —3.11 to —1.61) and the total duration
of antibiotic treatment by 4 days (fixed effect model: weighted
mean difference: —4.19 days; 95% confidence interval, —4.98 to
—3.39). The comparison hetween the procalcitonin and the rou-
tine practice group was not associated with any apparent adverse
clinical outcome: 28-day mortality (fixed effect model: odds ra-
tio = 0.93; 95% confidence interval, 0.69 to 1.26), intensive care
unit length of stay (fixed effect model: pooled weighted mean
difference = —0.49 days, 95% confidence interval, —1.55 to
0.57), and relapsed/persistent infection rate (fixed effect model:
odds ratio = 0.97; 95% confidence interval, 0.56 to 1.69).

Conclusions: The implementation of a procalcitonin-based al-
gorithm may reduce antibiotic exposure in critically ill, septic
patients without compromising clinical outcomes, but further
research is necessary hefore the wide adoption of this strategy.
(Crit Care Med 2010; 38:2229-2241)

Key Wonrps: biomarker; critically ill; procalcitonin; protocol;
resistance; sepsis
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REVIEW

Serum procalcitonin as a diagnostic marker
for neonatal sepsis: a systematic review

and meta-analysis

Abstract Purpose: To assess the
value of serum procalcitonin (PCT)
for the differentiation between
patients with and without neonatal
sepsis. Methods: We systematically
searched PubMed, Scopus, and the
Cochrane Library for studies evalu-
ating PCT in neonatal sepsis. PCT
had to be measured in neonatal blood
samples, at the initial presentation of
patients with suspected sepsis, before
the administration of antibiotics. We
performed a bivariate meta-analysis
of sensitivity and specificity, and
constructed a hierarchical summary
receiver-operating characteristic
(HSROC) curve. Results: Overall,
29 studies eligible for inclusion were
identified. We analyzed the 16 studies
(involving 1,959 neonates) that eval-
vated PCT in neonates with culture-
proven or clinically diagnosed sepsis
in comparison with ill neonates with
other conditions. The pooled (95%
confidence interval) sensitivity and
specificity were 81% (74—87%) and
79% (69-87%), respectively. The
area under the HSROC curve (AUC)
was (0.87. The diagnostic accuracy of

PCT seemed higher for neonates with
late-onset sepsis (=72 h of life) than
for those with early onset sepsis; the
AUC for these analyses was .95 and
(.78, respectively. However, fewer
data were available for late-onset
sepsis. High statistical heterogeneity
was observed for all analyses. Con-
clusion:  Our findings suggest that
serum PCT at presentation has very
good diagnostic accuracy

(AUC = (.87) for the diagnosis of
neonatal sepsis. However, in view of
the marked observed statistical het-
erogeneity, along with the lack of a
uniform definition for neonatal sepsis,
the interpretation of these findings
should be done with appropriate
caution.

Keywords Biological markers -
Diagnostic tests -

Inflammatory markers -

Neonatal sepsis -

Neonatal infections - Procalcitonin
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Sepsis Tanisi Konulmus Hastalarda Serum Prokalsitonin Diizeyi
ve C-Reaktif Protein ile Olan iliskisi

Erding DEVRIML2, Ofuz Han EDEBALY?, Esra ELMALIZ Zihni KARAERENZ, Huseyin TUTKAK2?

! Ankara Universitesi Tip Fokiiltesi Tibbi Biyokimya Anabilim Dali, Ankara; ? Ankara Universitesi Tip Fakiltesi ibni Sina Hastonesi Merkez
Labaratuvar, Ankara; * Ankara Uni itesi Tip Fakiiltesi I iinoloji Bilim Dali, Ankara

oguzhanedebal@gmail.com
GiRis
Prokalsitonin (PCT) 116 aminoasitten olusan bir 6n hormon
olup enfeksiyon hastaliklarinda serum dizeyi artmaktadir
Saghkl insanlann serumunda olcilemeyecek kadar disik
seviyede bulunurken, o&zellikle enfeksiyon hastaliklarinda
serum dizeyi yikselmektedir Serum PCT dizeyinin sepsis
tanisi konulmasinda ve tedavisinin takibinde tamdigi dnem
hakkinda farkh gorasler bildiren galismalar vardir (1, 2).
AMAC
Bu galismada serum PCT dizeyinin sepsis tanisi konulmasinda
tasidigi  klinik anlamhbgin degerlendirilmesi ve C-reaktif
protein (CRP) ile olan iliskisinin arastinlmas: hedeflenmistir.
YONTEMLER
15 Kasim 200% — 31 Mayis 2010 tarihleri arasinda Ankara
Universitesi Tip Fakiltesi Ibni Sina Hastanesi Merkez
Biyokimya Laboratuvarinda serum PCT dizeyi calisilmis 18 yas
Ustondeki hastalar tarandi.

Tablo.1 : Sepsis ve kontrol grubu hastalarimin belirlenmesi

15.11 2009 - 31.05.2010 tarihleri arasinda
serum PCT dizeyi caligilmig 18 yas dstindeki hastalar
n=821

I

SEPSIS GRUBU
Sepsis tamisi konulmusg
PCT <25 ng/mL

KONTROL GRUBL
PCT < 25 ng/mL
Enfeksiyoz, inflamatuvar

Es zamanh olarak CRP ve tam | wveya neoplastik bir hastalik
kan sayimi caligiimig tanisi konulmamis
n =99 (58 erkek 41 kadin) | \ n = 215 (96 erkek, 109 kadin} |
A\ / . 4

Sepsis ve kontrol gruplarimin serum PCT dazeyleri elde edildi.
Ayrica sepsis grubunun serum CRP duzeyi ve tam kan sayimi
parametreleri elde edildi. Istatistiksel degerlendirme icin
Student t-testi, Spearman korelasyon analizi ve Receiver
Operation Charasteristic (ROC) egrisi analizi uyguland.
Sonuglar ortalama ortalamanin standart hatasi olarak
belirtildi. p degerinin 0,05'ten kugik clmasi istatistiksel olarak
anlamli kabul edildi.

BULGULAR
A B

100 100 —
s | =
7o 70 |
60

L I
w0 g I
ko
0
L eeerrerr———

Erkek  Kadin Erkek  Kadin

Sekil.1: Sepsis ve Kontrol Grubunun Cinsiyet ve Yoz Dagilimi

A: Sepsis Grubu, Erkek: 45 2 Kadin: 45 2 B: Kontrol Grubu,
Erkek: 52 2 Kadin:55 2.
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Sekil.2: Sepsis ve kontrol gruplornimin serum PCT diizeylerinin

karsilostiriimasi

Sepsis grubu, PCT: 5,19 0,71 ng/mL; kontrol grubu, PCT: 0,82
0,16 ng/mL, p <0,001.

20 CRP

: Sepsis grubu ve lGkopenik sepsis grubu serum PCT ve
CRP diizeyleri ar daki korel.

Sepsis grubunda (sol) PCT — CRP duzeyleri arasinda korelasyon
bulunamad: {r = 0,198, p = 0,05). Lokopenik sepsis grubunda
ise (Beyaz Kiire < 4000/uL; n = 9; sag) PCT ve CRP zrasinda pozitif
yonde anlamli bir korelasyon gozlendi (r= 0,683, p = 0,042).
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Sekil.4: Serum PCT diizeyi igin hesaplanan ROC egrisi
Sepsis tanisi konulmasinda Serum PCT dizeyi egri altindaki
alan 0,76 (3% 95 Cl 0,70 — 0,81; p < 0,0001)} olarak bulundu.
Serum PCT dizeyi esik degeri 0,14 ng/mL olarak hesaplandi
[duyarlilik: 0,87 (0,78 — 0,32); dzgallik: 0,36 (0,29 — 0,42)].
SONUC
Serum PCT dizeyi sepsis tanisi konulmasindz klinik ve diger
laboratuvar bulgulanna yardima bir laboratuvar verisi olarak
kullamilabilir. Sepsis  tamisi  konulmasinda sahip  oldugu
ortalamanin Gzerindeki duyarhibk dizeyi ve |6kepenik sepsis
hastalarinda PCT ile CRP arasindaki olumlu iliski de bu
bulgumuzu desteklemektedir.
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SERUM AMILOID A (SAA)

e Enfeksiyona yanit olarak
hepatosit, diiz kas hiicrelerti,
endotel hiicreleri ve
monositlerden salinir

e Dolasimdaki miktar1 yasla
artar

e Normal vajinal yolla dogum
sonrasi kan diizeyinde esik
degeri asan gegici artis
gozlenir

® Bu nedenle erken neonatal
sepsisteki tanisal degerine
dikkatli yaklasilmali
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® (Geg neonatal sepsiste CRP
ile karsilastirilabilecek
diizeyde degerli

e Ogzellikle enfeksiyonun ilk
24 saatinde onemli bir
belirtec

o [lk 24 saatteki SAA
konsantrasyonlarinin
mortaliteyle ters 1liskili
oldugu da gosterilmis
(prognostik belirteg)

Arnon et al., J Perinat Med, 2004;32: 176-80
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LBP

Karacigerde sentezlenir

Bakter1 lipopolisakkaritiyle
kompleks olusturarak
makrofaj reseptorleriyle
etkilesime girer
Proinflamatuvar yaniti
baslatir

Enfeksiyonu takiben 6-12
saatte kan duizeyler1 artar

Neonatal sepsiste erken
donemde kullanimi yararh
olabilir
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Cytokines and effector molecules
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INTERLOKIN -6 (IL- 6)

e Inflamatuvar yaniti diizenleyici
proinflamatuvar sitokinlerdendir

e Enfeksiyona veya travmaya yanit
olarak T lenfosit ve makrofajlardan
salinir

e Makrofajlar1 uyararak CRP iiretimini
artirici rol oynar

e FErken ve ge¢ neonatal sepsisin
baslangi¢ evrelerinde duyarlilik ve
negatif tahmin degerleri yliksek

e Yarn omrii kisadir, basarili bir
tedaviyi takiben kan diizeyleri 24
saatte Olgiilemeyecek diizeylere
geriler

e Tedavi izleminde yararli, ancak
ornekleme zamam kasitli, ge¢ evrede
duyarlilig1 azaliyor
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INTERLOKIN-8 (IL-8)

e Kemokinler ailesindendir

e Enfeksiyonu izleyen 1-3
saat 1¢cinde hizla artar ve
yar1 omru 4 saatten azdir

® Erken evrede yararlidir

® Deterjanla muamele
edilmis tam kan orneginde
calisilmasi total IL-8
miktarinin bulunmasini
saglar
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IL-3

e Cok merkezli, randomize

kontrollii bir calismada

Newborn Infant
with clinical signs of
bacterial infection

® 1291 erken neonatal sepsis
on tanili1 bebekte tan1 amach
e [L-8 > 70 pg/mL
ve/veya
e CRP > 10 mg/L

e Antibiyotik tedavi orani
normal protokolle 1zlenen

bebeklere gore % 49,6’dan
%36,1’¢ gerilemis (p<0,05)

Franz et al., Pediatrics 2004, 114:1-8

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

Septic shock or
rapidly deteriorating

Yes

clinical condition ?

No

Clinical condition
stable enough to wait
for results of
diagnostic fests ?

Yes *

Determine
IL-8 and CRP,
take blood culture.

IL-8 > 70 pg/mL

No,

Yes

-
>

Take blood samples and blood
culture and start antibiotic therapy
immediately.

v

Consider to discontinue

antibiotic therapy after 48 hours if
« clinical signs resolve,

+ cultures remain sterile, and

= blood tests remain normal.

and/or

CRP > 10mg/L?
No
| Observe for 48 hours. |

New clinical signs

Yes | suggesting infection ?
Persistent signs or
deteriorating clinical

condition ?

N0+

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

Yes

Start antibiotic therapy.

Consider to discontinue

antibiotic therapy after 48 hours if
» clinical signs resolve,

» cultures remain sterile, and

» blocd tests normalize.

Consider discharge.
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CDo4

® Monosit ve makrofajlarin
yuzeyinde bulunan bir
antijen

e Enfeksiyonla birlikte
ckspresyonu ciddi artis
gosterir

e Erken evrede
yararlanilabilecek bir belirteg

e Ornek alinabilecek siire
diger erken evre

belirteclerinden uzun
(>24 saat)
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e FErken ve gec neonatal

sepsisin erken evresinde
yiiksek duyarlilik ve negatif
tahmin degerlerine sahip

e Ancak, rutin kullanimi

teknik nedenlerle kisith
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The Turkish Journal of Pediatrics 2007; 49: 7-20 Original

Role of procalcitonin, C-reactive protein, interleukin-6, interleukin-8
and tumor necrosis factor-o. in the diagnosis of neonatal sepsis

Emine Kocabas!, Aysun Sarikcioglu!, Necmi Aksaray!l, Giilsah Seydaoglu?
Yalcin Seyhun?®, Akgiin Yaman*

Departments of 'Pediatrics, 2Biostatistics, and *Microbiology, Cukurova University Faculty of Medicine, Adana, and
3Department of Medical Biology, Istanbul University Istanbul Faculty of Medicine, Istanbul, Turkey

SUMMARY: Kocabas E, Sank¢ioglu A, Aksaray N, Seydaoglu G, Seyhun Y,
Yaman A. Role of procalcitonin, C-reactive protein, interleukin-6, interleukin-
8 and tumor necrosis factor-a in the diagnosis of neonatal sepsis. Turk |
Pediatr 2007; 49: 7-20.

Diagnosis of neonatal sepsis may be difficult because clinical presentations are
often nonspecific, bacterial cultures are time-consuming and other laboratory
tests lack sensitivity and specificity. In this study, we aimed to investigate
the role of procalcitonin (PCT), C-reactive protein (CRP), interleukin (IL)-6,
IL-8 and tumor necrosis factor-alpha (TNF-a) in establishing the diagnosis and
evaluating the prognosis of neonatal sepsis. Twenty-six neonates with blood-
culture positivity and clinical sepsis, hospitalized for clinical suspicion of neonatal
sepsis in neonatal intensive care units of Balcali Hospital, Cukurova University
and Adana State Hospital between May 2000 and January 2001 (Group I) and
29 healthy neonates followed at the neonatal units and outpatient clinics of
these hospitals (Group II) in the same period were studied. Among the septic
neonates, 13 had early-onset (Group Ia) and 13 had late-onset (Group Ib)
neonatal sepsis, while 14 of the healthy neonates had perinatal risk factors
(Group IIa) and 15 of them bhad no risk factors (Group IIb). The demographic
and clinical characteristics of the septic and healthy neonates were recorded,
blood samples for determining serum PCT, CRP, IL-6, IL-8 and TNF-a were
collected from the healthy and the septic neonates before starting treatment,
and these investigations were repeated on the 3™ and 7% days of treatment.
In this study, it was found that: (a) pre-treatment mean serum PCT, CRP, IL-
6, IL-8 and TNF-a levels were significantly higher in the septic neonates than
in the healthy ones, (b) compared with the pre-treatment values, serum PCT,
IL-6 and TNF-o had progressively decreased on the 3 and 7% days of the
treatment in the 17 recovered patients, though they progressively increased
in nine patients who died during treatment, (c) the area under the receiver
operating characteristic (ROC) curve (AUC) for PCT, TNF-a, IL-6, CRP, and
IL-8 were 1.00, 1.00, 0.97, 0.90 and 0.68, respectively. For the cut-off value of
PCT =0.34 ng/ml, the test was found to have a sensitivity of 100%, specificity
of 96.5%, positive predictive value of 96.2%, negative predictive value of 100%
and diagnostic efficacy of 98.3% for bacterial sepsis in neonates. For the
cut-off value of TNF-a =7.5 pg/ml, sensirtivity, specificity, positive predictive
value, negative predictive value and diagnostic efficacy were found to be 100%,
96.6%, 96.2%, 96.5% and 98.3%, respectively. It was detected that sensitivity,
specificity and diagnostic efficacy values were lower for IL-6, CRP and IL-§. We
conclude that PCT and TNF-a are the best markers in the diagnosis of neonatal
sepsis, and these markers are also valuable in following the effectiveness of
wreatment and determining the prognosis of the disease.

Key words: neonatal sepsis, procalcitonin, C-reactive protein, interleukins, cytokines.
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® PCT > 0,34 ng/mL
e Duyarlilik % 100
* NTD % 100

® TNF-a>7,5 pg/mL
e Duyarlilik % 100
e NTD % 96,5

dTam
dTedaviye yanit
JPrognoz tayini
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ONERI

e Sepsis semptomlari ortaya ¢ikmadan once
o JL-6, IL1ra

® Sepsis semptomlari ortaya ¢iktigl giin
» IL6, CD64, CRP, PCT, Hematolojik belirtecler

® Tedaviye yanitin izlenmesinde
* CRP, PCT, Hematolojik belirtecler
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SONSOZ

® Neonatal sepsiste biyobelirteclerin hi¢biri heniiz tani
koyduracak veya ekarte ettirecek duyarlilik ve 6zgiilliige
sahip degil

e Ancak, yiiksek negatif tahmin degerlerine sahip olmalar
durumunda standart tan1 yontemlerinin yaninda se¢ilmis
biyobelirteclerden yararlanilmasi antibiyotik kullanimini
olumlu yonde etkileyebilir

e SEPSIS TANISINDA HALEN EN DEGERLI
BULGU HASTANIN KLINIK DURUMUDUR!
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