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Sepsis...
= Agir Sepsis

= Dunyada 6nemli bir morbidite ve mortalite nedenidir...
o Koroner Bakim Uniteleri disindaki Yogun Bakim Unitelerinde en
onde gelen &liim nedeni
0 Tim 6lim nedenleri arasinda 11. siradadir

= >750,000 / yil; > 500 / gin agir sepsis olgusu 6lmektedir
= Olum orani: %28-50 (%30-90)

= Kompleks bir sendrom

“Toll Like Receptors” (TLRS)

« Immun sistemde TLRs araciligiyla hiicreler
mikroorganizmalan tanirlar ve dogal immun yaniti
baglatirlar.

« Sepsiste vital organlarda TLR2 ve TLR4 ekspresyonlar
degismektedir.

LPS ve Gram-negatif Bakteriye Konak Yaniti
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Nikleer Faktoér kappa-B

« Inflamatuar medyatdrlerin gen ekspresyonunda
gerekli olan redoks duyarli bir transkripsiyon
fakt6éradir.

« Sepsiste notrofiller, endotel, alveol epitelinde NF-kB
aktivasyonu ve mortaliteyle iligkisi gosterilmistir.

1. Sepsiste Immunoloji

SIRS, CARS
Systemic inflammatory response syndrome (SIRS)
Compensatory anti-inflammatory response syndrome (CARS)

» CARS 1990 (Bone RC)

SIRS
« Inflamasyonla birlikte dogal ve kazanilmis immunite

« Dodal immunite infeksiyon ve doku hasarlanmasina karsi hazir-
cabuk yanittir

+ Mikroorganizmanin patojenitesinin, biyimesinin, invazyonunun
azaltiimasi, bakteriyel infeksiyonun eliminasyonunu

LPS lipoteichoic || lipopeptide, lipoarabino- || fungal prokaryotic
acid peptidoglycan mannan antigens DNA“foPG
motifs

LBP\
+LBP<
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Dogal Immunitede Rol Alan Hiicreler

Dendritik hiicreleri (DC)
Nétrofil

Monosit

“Natural killer”lar (NK)
Makrofajlar

Opal SM, Gliick T. Crit Care Med 2003; 31(1): S57-S64

“_Annane. Lancet 2005;365:63

Sepsis biyolojisi (ve patofizyolojisi)

Organizmanin verdigi abartili yanit ve
immunsupresyon

1. Sepsiste immunoloji

2. Sitokin firtinasi

3. Inflamasyon-koagiilasyon iliskisi (endotel)
4. Apoptozis (organ ve immun yetmezlik)

5. Mitokondrial fonksiyon bozukluklari

Erken Olaylar

CARS
SIRS
- . TNFa
Proinflamatuar sitokinler " L1
Koagilasyon L6
Kompleman sistemi...
“hiicre hasarinin endojen sinyalleri”, (I/R) N
SIRS: Sistemik inflamatuar yanit sendromu
CARS: Kompansatuar antiinflamatuar yanit sendrom
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Immunosuppression in Patients Who Die
of Sepsis and Multiple Organ Failure

T
Jonathian 5 Doorise Bkl Context Severe sepsis is typically by initial cytok diated hyper.
Kathleen To, MDD 1. Whether this hyperir phase s followed by immunosuppres

—PhD sion is controversial. Animal studies suggest that multiple immune defects occur in sep

sis, but data from humans remain conflicting.

MD

Objectives To determine the association of sepsis with changes in host innate and adap:

- Osborne, BS tive immunity and to examine potential mechanisms for putative immunosuppression.
Andrew H. Walton. MS Design, Setting, and Participants Rapid postmortem spleen and lung tissue har
Traci L. Bricker, BS vestwas performed at the bedsides of 40 patients who died in intensive care units (ICUs)
8 1L BSN. RN of academic medical centers with active severe sepsis to characterize their immune statu:
pan S at the time of death (2009-2011). Control spleens (n=29) were obtained from patient:
k-] E _MD. PhD who were declared brain-dead or had emergent splenectomy due to trauma; control lung
-5, Kraonicl (n=20) were obtained from transplant donors or from lung cancer resections.
F- Alexander S. Krupnick, MD P! g
B = Anil D Main Outcome Measures Cytokine secretion assays and immunophenotyping o
% = L cell surface receptor-ligand expression profiles were performed to identify potential
IMMUNE RESPONSE Paul E. Swanson. MD of immune staining was performe
EE Tonathan M. Creen, MD to evaluate the loss of immune effector cells.
HYPOREACTIVE Richard S. Hotchkiss, MD Results The mean ages of patients with sepsis and controls were 71.7 (SD, 15.9) and
IMMUNE RESPONSE, 52.7 (SD. 15.0) vears, respectively. The median number of ICU days for patients wit!
INE PARALYSIS i o :
= Ll Organizmanin verdigi abartili yanit ve immunsupresyon
Dynamic of the i L 1se during sepsis JAMA, 2011;306023).2594-2604

Geg Olaylar Bulgular

SIRS  immiinsiipresyon
— Anti-CD3/Anti-CD28 stimiile edilmis splenositlerde sitokin
CARS sekresyonunda azalma: TNF, IFN-y; IL-6, IL-10
l — LPS stimiilasyonu ile de sonug benzer

» Sitokin sekresyonunda %10 azalma

Antiinflamatuar sitokinler]

Apoptoz « inhibitor reseptér, ligand ve siipresér hiicrelerde azalma
Anerji
Imminostpresyon  CD4, CD8, HLA-DR hiicrelerinde azalma

Sekonder infeksiyonlar
Hibernasyon

Hedefe yonelik immiin-stimiilan tedavi !

Proinflamatuar Anti-inflamatuar
Kompansatuar Olaylar
Inflamasyonun tetiklenmesi Inflamasyonun inhibisyonu
« Lokosit adezyonu « TNF inhibisyonu
« Arasidonik asit metabolitlerinin  Akut faz reaktanlarinin
aktivasyonu gliglendiriimesi
« Kompleman aktivasyonu « Immunglobulinlerin arttirimasi
« Nétrofil kemotaksisi * T lenfosit fonksiyonlarinin 5 Excessive inflammation
Koagtilasyonun tetiklenmesi baskilanmasi £
« Doku faktoriiniin artisi + Makrofaj fonksiyonlarinin §
« Membran koagiilanlarinin artigi baskilanmasi el LR TR
Anti-koagiilan aktivitenin inhibisyonu . o
« Trombomodulin azalmasi KoaQUIa_Syonun mhlblsyonu Excessive immune suppression
« P-antitripsin artisi : iltok!_nler tarafindan
L oaglilasyonun aktivasyonunun
Fibrinolizisin inhibisyonu baskilanmasi -
« PAI-1 artisi Time
Cobb. Lancet 2004;363:2076
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2. Sitokin Firtinasi

Cok kiigiik konsantrasyonlarda kuvvetli etkiler

« Sepsiste dogal immun yanitin kontrolsiiz bir sekilde
aktivasyonu

Makrofaj, endotel ve epitel hiicreleri

Saatler Gunler

Sitokin kaskati aktive olur (TNF-q, IL-1, IL-12, IL-18,
IFN-y, IL-6 ve IL-8 )

Wang et al, Am J Respir Crit Care Med 2001

Agonistic LPS

Agonistic LPS Erdoixice
Endotoxins nnewos | Cok amacl tedavi yaklasimi: Steroidler

— Lokosit ekstravazasyon (adezyon molekiil) inhibisyonu
— Lenfosit hareketlerinin blokaj

— Makrofaj ve antijen o6zelligindeki hiicrelerin inhibisyonu
. c%.(...?‘,ﬁcuw'.“.ﬁs — Makrofaj fagositozunun inhibisyonu
— TNF-alfa ve interl6kin-1 inhibisyonu

— Siklooksijenaz-2 inhibisyonu, PG sentez inhibisyonu

o %" — Antikor inhibisyonu
— iNOS inhibisyonu

Pt on |y e N LE
Nitio Oxide: NO MG ES
PHYSIOLOGICAL EFFECTS
Moerate Fever

["uP usmnons
Platelet:
Fact
Throm
Leukotriene C4
Prostaglandin E2

Lo Tary

PATHOLOGICAREEFECTS

Katzung et al. Basic and Clinical Pharmacology 11%" ed. Ch 39 2009

Adjuvant Activities Mukti-Organ Failure

Lothal Shock

Bacteria

“High mobility group box 1 (HMGB-1)"

 LPS inflizyonundan 12-18 saat sonra olglilebildigi ve
uzun siire yliksek diizeylerde kalan geg dénem
mediatorii

¢ Anti-HMGB1 antikorlar koruyucu

¢ Santral alfa-7 nikotinik reseptorler ile baglantili

(Th7 Al fifarnieatony
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Sitokinler, inflamatuar hiicreler ve
cevap azalrr...

“In the 80s, we loved the steroids”
Yiiksek doz steroid (30mg/kg metilprednizolon)

1987, 14 guinliik takipte mortalitede artis (Bone RC ve dig., 1987)

1990’larin sonunda “Small, “stress” doses of steroids”
Vazopressor ihtiyacini azaltmak

2004, Yikksek dozdan kaginma (Dellinger ve dig., 2004)
2008, Hayatta kalimi etkilemez (Sprung ve dig., 2008)

Dexamethasone effects on vascular flow and organ

injury in septic mice ——

Huseyin Ozgur Aytac, MD,™" Alper B. Iskit, MD,” and Iskender Sayek, MD®

nt of General Surgery, Bas e hing and Research Hospital,

Mezenterik kan akimi
Vazopressorlere cevap (Fenilefrin)
Oksidatif hasar

. Sakallm
stk doz steroid tedavisi

gpwdE

JSR
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Blood Flow T T 17 < 0,05 versus sham - salie.
ml/kg/min I\é o e
n i Subgroups
} (nmoVg) (nmol/g) (nmoVg) (nmol/g)
o & cuprdeametiasone = =5 w0s3
: 1
o - ]
st s i e e e ol 2448 (amolg (omollg) (amovg) (omollg)
column. n = 12 for each data point, P < 0.05 at 48 and 72 h (CLP + saline versus CLP + dexamethasone). 2n w547 =4S L7 M1
sALiN Fzr_\ilefrin re . ENDOTOKSIN
100 Som\lkrng-lkg 100- 3N mikrogramikg
Kan basinct -'N Kan basiner
mmHg mmHg
o .
20 10
Kan akimi Kan , ‘
ml { dakika ml } dakika
N T Fig. 3 — CLP + saline and CLP + dexamethasone groups
= eyt Pt
3. Inflamasyon-koagiilasyon iliskisi (endotel)
uwu
&0
8
£
kil PRy
z & ANTI-INFLAMATUAR
£ ANFL.
5
- SITOKINLER PRO-TNFLAMATUAR
o N

Y o FIBRINOLIZIS

) CLP+saline 24 hours

SITOKINLER
KOAGULASYON

m CLP+dexamethasone 24 hours

7 CLPesaline 48 hours

W CLPsdexamethasone 48 hours
20 CLPssaline 72 hours
® CLP+dexamethasone 72 hours
o) § Sham
119 3ug 104g Wg

Phenylephrine dose
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Prognoz Belirleyicileri

= 1 PAI-I
= | ATIII - P RO ES S
. APC MORTALITE 1|

Recombinant Human Activated 1 -tein C | oridwide
valuation in “evere “epsis

. Agir Sepsiste
Trombin aktivasyonu, Rekombinant Insan Akti\{t? Protgin C’nin Diinya
koagiilasyona yatkinlik Capinda Degerlendiriimesi Caligmasi

Aktive Protein C’nin sepsisteki coklu etki mekanizmasi
e e — PROWESS - Sonuglar
40
Foetdr vitla /) foiait i
& i inactivation | 35—
» <
) P pm < 30.8 p=0.005 %6.1
wu_u:;n-l. Monocyte  TNF-l Suppressed % 30 — mortalite
'"",2::;',;':' inhiion THROMBIN flrinatysis £ azalmasi
E:’hzﬁnn/ Activated =
endotoxin Protein C TAR 25 |- 24.7
» 0
Planabn Drotrekogin alfa
ENFEKSIYONA KARS| ENFEKSIYONA ENFEKSIYONA plasebo (aktive)
ENFLAMATUAR & KARS! = KARS!
YANIT TROMBOTIK FIBRINOLITIK
YANIT YANIT
Farmakodinamik etkiler
) ) . . . The NEW ENGLAN D
Aktive Protein C, coklu etki mekanizmasiyla sepsisin JOURNAL o MEDICINE
inflamatuar ve uygunsuz koagiilasyondan olusan kaskadim T
kirar.

Drotrecogin Alfa (Activated) in Adults with Septic Shock

«Antikoagiilan veya antitrombotik

-Faktor Va ve Vllla’yr inhibe eden endojen bir antikoagtilandir. o M
«Profibrinolitik . BE e e o 525,
-PAI-1’i inhibe eder, o maan 202 P

-Endotelden tPA salimmim uyarr, L = ‘::j »Eu;i _+_..__

-TAFI aktivasyonunu engeller. - o : 3 osm R &
«Antienflamatuar Y Bty

- Sitokin iiretimini azaltir(IL-6 seviyelerini diisiirdiigli gosterilmistir). ;f o

- Selektinlerin aracilik etti§i adezyonu azaltarak vaskiiler enflamasyonu ve P

endotel hasarn azaltir o1

o To 20 30 4 s e 70 & %
Days since Randomization
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Aktive Protein C Seriiveni

* ABIr sepsiste Oliim riski yliksek, APACHE 2 > 25, coklu

organ yetmezligi olan hastalarda kullanilabilir (B)

* (2B); cerrahi gegirmis hastada (2C
2008 (2B) gecirmis (2€)

¢ Pazardan gekildi; 6neriye gerek yok

Endotelyumuninflamasyona Yaniti

Low flow
—_
¥ 0,
+ Temp IL-6 LUMEN
+ pH TNF-a Leukocyte
4 Glucose  IL-1 T
kinins NO, PGI,
«

LPS (g,
Syt Permeability

NADPH oxidase

=N o
JNK, p38, MEK, PKC etc.

ROS, NO
.
Antiapoptosis NF-xB
Proapoptosis _— GATA-2 Cell adhesion molecules
—& AP-1 Cytokines
g/”" & M " Chemokines
INOS

Procoagulants
Proapoptotic genes

Aird. Blood 2003;101:3765-3777

3. Inflamasyon-koagiilasyon iliskisi (endotel)

Endotel Hicre Disfonksiyonu
-

sVaskiiler relaksasyon bozulur
sAntiadhesiv 6zellikler kaybolur

=Koagtilasyon bozulur

Endotel Disfonksiyonu & Mikrovaskiiler
Tromboz

Hipoperfiizyon & Iskemi

v
Akut Organ Disfonksiyonu

(Agir Sepsis)

Oliim

3. inflamasyon-koagiilasyon iliskisi (endotel)

Monosit ve Endotelyumun Roli
Cytokines LPS

Chemokines
. cAam -« TE Vila Xa
PAF A i
o Xa
[ va x

N
ROS Monocyte .

Fibrinogen Fibrin |

Inflammation Coagulation

TNF-, MGP-1, MIP-2, IL-1, L6, 1L-8, PAF &
A LPS

e N
Endothelium

¥ Pattern recognition (Toll-like) receptors
§ Protease-activated receptors
for

Aird, Blood101: 3765-3777, 2003

Septik Sokun Donemsel Analizi

”Erken” lIGe;II
Hiperdinami Hipodinami

Dusuk Yiksek

Periferik Vaskuler Periferik Vaskiiler
Direng Direng

Nitrik Oksit Endotelin




06.03.2015

Nitrik Oksit Sentaz inhibisyonu

SURVIVAL (%)
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Sonug...

Nitrik oksit blokaji tek ba sina etkisiz (-)
Uygun zamanlama ile kombine tedavi etkili

ELSEVIER Bur

The timing of endothelin and nitric oxide inhibition affects survival in a
mice model of septic shock

Alper B. Iskit, M Gue*

Endotelin Reseptor Blokaji
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Kombinasyon Tedavisi

®
o
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x40 |
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20 | —@— L-NAME+Bosentan (2 h)
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Multiple-center, randomized, placebo-controlled, double-blind
study of the nitric oxide synthase inhibitor 546C88: Effect on
survival in patients with septic shock®

Angel Logez; Jose Angel Lovents; Jay Steingru; Jan Bakker: Angela McLuckio; Shella Wilkstis;

Michasl Brockwsy; Antonio Anzusto; Laurent Holzapfet; Desmond Breen; Michas! S. Sikemman;
Jukka Tokaka; Jul Donaldson; Carl Arneson; Gefailine Grove; Steven Grossmart, Aobert Grover

= Crit Cavn Med 200 Wl 2. Mo, 1
o =R

ty and efficacy of 546C88 (N
ginine hydrochloride), a NOS
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4. Apoptozis

* Programlanmig hiicre 6limu (1972)

Dodal ve patolojik faktorler

Nekrozdan farkli

» Doku “turnover”i (fizyolojik)

» Apoptozis sepsiste artmaktadir (patolojik)

* Corticosteroids * Others

*  Agents targeting LPS or TLR-4 — NOS inhibitors
* Agents targeting TNF — Ibuprofen

* Agents targeting IL-1 — Pentoxifylline
* Agents targeting PAF — NAC

* Agents targeting coagulation cascade

*  Agents up-regulating immune function

Olumsuz Sonuglanan >100 Faz Il Calisma

Calismalar devam ediyor.....

Mitochondrial Pathway

EOKITH Growth Factors
L2, GM-CSF, etc)
c ¥
Chemokine

T glEs

Death Recegtor Pathway

Death Adapter? (FADDD & -~ 4"
' T

N+
i I CET ﬂlc'slcd-. d

e H- o $ il

Mltochondria&i -y Other pmu”s

Ayala A, et al. Int J Biochem & Cell Biol 2003; 35; 7-15.

L mgmant Ao
uppress Ao

5. Mitokondrial fonksiyon
bozukluklari

1. Nitrik oksit ve peroksinitrit hasari
2. PARS harabiyeti
3. Apoptozis

10



