


Hippocrates.....Pasteur.....1992.....2003

Enfeksiyona sistemik inflamatuar yanit

Hipertermi >38.3°C or Hipotermi <36°C
Akut biling degisikligi

Tasikardi >90 bpm

Tasipne >20 bpm

Lokositoz (>12,000 uL-1) or Lokopeni (<4,000 pL-1) or >10% bands

Hiperglisemi (>120 mg/dl), diyabet yoklugunda!

Siddetli Sepsis Sendromu

Akut organ disfonksiyonu ile komplike

Hipotansiyon (<90/60 or MAP <65)
Kapiller refil >3 saniye

Dissemine intravaskuler koagulasyon (DIC)
AKI veya idrar cikisi <0.5 ml/kg/hr/2 saat
Kardiyak disfonksiyon

Septik Sok

Laktat >2

Kreatinin >2.0 mg/dI
Platelet sayisi <100,000
Bilirubin >2 or INR >1.5
Acute lung injury or ARDS

(+) Hipotansiyon veya hiperlaktatemi ile komplike




. Genel Organ Disfonksiyonu

Ates (>38.3 C) Arteryel hipoksemi
Hipotermi Akut oliguri (0.5 ml/kg/saat)
Tasikardi Kreatinin artisi (>0.5 mg/dl)
Tasipne INR>1.5 veya aPTT>60
Biling durumu Paralitik ileus
Odem (20 ml/kg/giin) Trombositopeni <100.000 mm3
Hiperglisemi (>120 mg/dL) Hiperbilirubinemi

« inflamatuar
Lokositoz (12000/mm3) *  Doku Perfiizyon
Lokopeni (<4000/mm3) Hiperlaktatemi
>10% immatir PMNL Kapiller dolgunluk
CRP

Procalcitonin Siddetli Sepsis
*  Hemodinamik Degisiklikler Sepsis + Organ Disfonksiyonu

Arteryel hipotansiyon

(SBP<90, >40 mmHg, MAP<70 mmHg.) *  Septik Sok
Miks ven6z 02 sat >70% Iv sivi res. Refrakter hipotansiyon
Kardiyak indeks artisi veya Hiperlaktatemi

Levy MM, Fink MP, Marshall JC, et al. 2001 CCM/ESICM/ACCP/ATS/SIS

International Sepsis Definitions Conference. Crit Care Med 2003;31:1250-1256




EPIDEMIYOLOJI
Onemli, cinkdi..........

 Tum hastane basvurularinin %2’si = yillik 750.000
 1/2’si YBU’'nde tedavi gortuyor
e Tuim YBU basvurularinin %10’u

e Pnémoni-intraabdominal-idrar yolu enf.

e 1/3 hasta kiltir (+) [ Gram (-) 60%, Gram (+) 30%, Fungi 10%

* Erkekler, siyah irk, yenidogan ve yaslilar kotl prognoz

* Genetik, virulans, komorbid hastalik, immun supresyon varligi
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Martin, G. S., Mannino, D. M., Eaton, S., & Moss, M. (2003). The epidemiology of sepsis in the United States
from 1979 through 2000. New England Journal of Medicine, 348(16), 1546-1554.




Sepsis Cases
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Proinflamatuar reaksiyon Antiinflamatuar siireg
Doku Hasari Sekonder enfeksiyon riski




Immiin sistem hiicrelerindeki
Durum Tanima (Pattern Recognition) Reseptorleri:

e

*

Toll-benzeri-Reseptorler (TLRs)

C tipi Lektin Reseptorler (CLRs)

Retinoik asit Gen-1 Reseptor (RLRs)

Nikleotid baglayici oligomerizasyon Reseptor (NLRs)

e

*

e

*

e

*

Ajan patojene ait molekiiler substratlar

Alarminler

1.Hasarl hicrelerden salinan endojen molekiller
2.Protein B1

3.5100 proteini

4.Ekstraselliler RNA, DNA ve histon
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Proinflammatory response Excessive inflammation causing collateral damage (tissue injury)

Damage-associated
Y Perpetuation of inflammation molecular patterns

Pathogen factors
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molecular patterns @ e
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------- Reactive oxygen species Complement products Coagulation proteases
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Leukocyte activation Complement activation Coagulation activation Necrotic cell death
: - Impaired function Inhibition of proinflammatory
Neuroendocrine regulation 7 gaa
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Host-pathogen interaction
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Other illnesses cytokine production Impaired
Medications v phagocytosis
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Antiinflammatory response Immunosuppression with enhanced susceptibility to secondary infections




Tissue hypoperfusion

Increased coagulation

factor pathway
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SURVIVING SEPSIS CAMPAIGN CARE BUNDLES

TO BE COMPLETED WITHIN 3 HOURS:
1) Measure lactate level
2) Obtain blood culturas prior to administration of antibiotics

3) Administer broad ctrum antibiotics
4:|| Administer 30 mLkg c:ry'stall-u-idlfnr hypotension or lactate = 4 mmaolL
TO BEE COMPLETED WITHIN & HOURS:
5) Apply vasopressors|(for hypotension that does not respond to initial fluid
rasus n) o maintain a mean artenal pressure (MAP) = 65 mm Hg
6) In the event of parsistent arterial hypotension despite volume resuscitation (septic
shock) or initial lactate = 4 mmol/L (36 mg/dL):
- Measure central venous pressure (CVP)*
- Measure central venous oxygen saturation (Scwl,)"
/) Remeasura lactate if initial lactate was elevated®

*Targets for quantitative resuscitation includad in the guidelines are CVP of =8 mm Hg,
acv(: of = T70%, and normalization of lactate.




]
' " We recommend crystalloids be used as the inmial flmd

of choie m the resusciation of severe sepsis and
septic shock (grade 1B).
We recommend against the use of hvdroxvethyl
starches (HES) for flmd resuscitation of severe sepsis
and septic shock (grade 1B). (This recommendation s
based on the results of the VISEP CRYSTMAS
6S and CHEST tnals. The results of
the recently completed CRYSTAL tnal were not
considered.)
We sugpgest the use of albumin m the fluid resuscita-
tion of severe sepsis and septic shock when patients
require substantial amounts of crystalloids (grade 2C).




Albumin Replacement in Patients with Severe Sepsis or Septic Shock

Pietro Caironi, M.D., Gianni Tognoni, M.D., Serge Masson, Ph.D., Roberto Fumagalli, M.D., Antonio Pesenti,
M.D., Marilena Romero, Ph.D., Caterina Fanizza, M.Stat., Luisa Caspani, M.D., Stefano Faenza, M.D., Giacomo
Grasselli, M.D., Gaetano lapichino, M.D., Massimo Antonelli, M.D., Vieri Parrini, M.D., Gilberto Fiore, M.D.,
Roberto Latini, M.D., and Luciano Gattinoni, M.D. for the ALBIOS Study Investigators
N Engl J Med 2014; 370:1412-1421April 10, 2014DOI: 10.1056/NEJMo0a1305727

In conclusion, the use of albumin
in addition to crystalloids to correct
hypoalbuminemia, as compared with
the use of crystalloids alone, in
patients with severe sepsis during

their stay in the ICU did not

provide a survival benefit at 28
or 90 days, despite improvements

Probability of Survival

No. at Risk
Albumin
Crystalloids

LOW

0.9-
0.8
0.7-
0.6-
0.5+
0.4

0.3+

Albumin

Crystalloids

903
907

T T T T T T

20 30 40 50 60 70

Days since Randomization

647 597 567 556 545 535
652 598 676 551 538 521

529 523
511 504



http://www.nejm.org/toc/nejm/370/15/

We recommend norepinephnine as the first-choice
vasopressor (grade 1B).

We suggest epinephrine (added to and potentially

substituted for norepinephrine) when an additonal
agent 15 needed to maintain adequate blood pressure
(grade 2B).

Vasopressin (up to (.03 U/mm) can be added to
norepmephrine with the mtent of raising MAP to target
or decreasing norepinephrine dosage (UG).

Low-dose wvasopressin 15 not recommended as the
cingle iminal vasopressor for teatment of sepsis-
induced hypotension, and vasopressm doses higher

than 0.03-0.04 U/min should be reserved for salvage
therapy (failure to achieve an adequate MAP with
other vasopressor agents) (LUG).



We spoeest dopamine as an altemative vasopressor
agent to norepinephrine only in highly selected
patients (e.g., patients with low nsk of tachyarrhyth-
mias and absolute or relative b cardia ade 2C).

Phenylephnne is not recommended in the treatment of
septic shock except in the following circumstances:
(a) norepinephnine 15 associated with senous arrhyth-
mias, (b) cardiac output is known to be high and blood

pressure persistently low, or (c) as salvage therapy
when combmed motrope/vasopressor drugs and low-
dose wvasopressin have failed to achieve the MAP

target (grade 1C).




Adjuan Tedaviler

* Dobutamin i

* Distk doz dopamin tedavisi ?

e Hidrokortizon I

e |VIG ?

* Plazmaferez ?

* Hb (hedef 7-9 g/dL, Kanama, KAH, M|

*  Trombosit (hedef >10,000 Kanama riski >20,000, Cerrahi >50,000)
« TDP ? Aktif Kanama, invaziv pro
* Antitrombin ?

» Aktive Protein C ?

* Bikarbonat (pH>7,15) ?

* DVT profilaksisi I
e Stres Ulser Profilaksi 1

e Beslenme iv Glukoz+Enteral




SEPSIS ve BOBREK

Bacteremia and endotoxemia

|

Induction of nitric oxide synthase

|

Nitric oxide-mediated
arterial vasodilatation

\
Renal vaseconstriction with
sodium and water retention

Increased RAAS \
Increased argir
vasopressin

l Increased sympathetlc tone

Arterial underfilling and
baroreceptor activation

Cardioregulatory center
of the central nervous system

AVP and Activated
h)’d"’“’“ist Sepsis and endotoxemia \(protein C

}—- Insulin
Y

Disseminated
intravascular
coagulation

Hypotension, increased
catecholamines, and
pressor resistance to
norepinephrine and

angiotensin |

|

Hyperglycemia

Glomerular and
vascular
microthrombosis

White-cell dysfunction

Renal ischemia ; p
and inflammation

}= Hydrocortisone

/\ Acute renal

Early / failure
resuscitation




Viewpoint
A proposed algorithm for initiation of renal replacement therapy

in adult critically ill patients
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Patient
admitted
toICU

YES

Absolute

indications?

*Optimize Resuscitation:
Intravascular volume
Cardiac output
Mean arterial pressure
Intra-abdominal pressure

AKI

present? YES

A 4

NO

Initial response to above therapy

Assess:
AKI severity & trend
lliness severity & trajectory

v

Potential non-renal indications?
Refractory fluid overload
Refractory septic shock

Acute liver failure

Severe tumor lysis syndrome
Severe electrolyte disturbances
Dysthermia
Selected toxins§

YES

Initiate RRT

Consider initiating RRT

f A

Severe AKI?
RIFLE-F/AKIN Il or
Anuria

Mild/
Moderate AKI?
RIFLE-R or -I
AKIN l or 1l

NO

A 4

Monitor and

Consider adjuvant role of RRT

YES

Any of the following?
Rapidly worsening AKI
Rapidly worsening
iliness severity
Hypercatabolic state
Refractory fluid overload
and/or accumulation
Severe sepsis
Permissive Hypercapnea
Reduced renal reserve
Low probability for early
renal recovery

r

NO

YES

reassess clinical [«
status




THE LANCET

Articles

Continuous venovenous haemodiafiltration versus
intermittent haemodialysis for acute renal failure in patients
with multiple-organ dysfunction syndrome: a multicentre

randomised trial Vinsonneau et al, Lancet, 368, 379-385, 2006
1.0 7
IHD | CVVHD P ——
= CVVHDF
08+ &
Survival LL
|
Day 28 41.8% 38.9% 0.65 3 06 ‘o B
— ll“;k
; lle'_“_
Day 60 (lary EP) 325% | 32.6% 0.98 € ol S
Day 90 27.2% 28.5% 0.95 02
RRT duration (d) 11 11 0.84
(’ | ' | |
Length ICU stay (d) 20 19 0.73 8 30 0 30 10 0 M
Time (days)
Length hosp stay (d) 30 32 DI oo st sk
IHD 184




NDT Advance Access published October 14, 2008

Nephrol Dial Transplant (2008) 1 of 7

doi: 10.1093/ndt/gfn560 THE SHARF STUDY N D'

Orlglnal A}"t icle Nephrology Dialysis Transplantation

Intermittent versus continuous renal replacement therapy for acute
Kidney injury patients admitted to the intensive care unit: results
of a randomized clinical trial

Robert L. Lins!, Monique M. Elseviers?, Patricia Van der Niepen3, Eric Hoste?, Manu L. Malbrain®,
Pierre Damas® and Jacques Devriendt” for the SHARF investigators

'Department of Nephrology and Hypertension, ZNA Stuivenberg, Antwerpen, 2Department of Medic ine, University of Antwerpen,
Antwerpen, *Department of Nephrology and Hypertension, University Hospital Brussels, *Department of Intensive Care Medicine,
Ghent University Hospital, Gent, ° Department of Intensive Care Medicine, ZNA Stuivenberg, Antwerpen, ‘Department of Intensive
Care Medicine, University Hospital Liége, Liége and "Brugmann University Hospital, Brussels, Belgium
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Continuous versus intermittent renal replacement therapy for critically ill
patients with acute kidney injury: A meta-analysis

Bagshaw, Sean M. MD, MSc; Berthiaume, Luc R. MD; Delaney, Anthony MBBS, MSc;
Bellomo, Rinaldo MD

@ Wolters Kluwer | Lippincott ‘ :1,:1' '&l_l_&ﬂce I\gled{eiﬁew
Health Williams & Wilkins :I_:l

OFFICIAL JOURNAL OF THE SOCIETY OF CRITICAL CARE MEDICINE

Bagshaw et al, Crit Care Med, 36: 610-617; 2008

Odds ratio No. of events
Study (95% Cl) CRRT  IRRT
simpson (1993) —R— 0.50 (021, 1.20) 46/65  48/58
kierdorf (1994) —— 0.81 (036, 1.82) 29/48  34/52
john (2001) 1.00(0.19, 5.24) 14/20 7110
mehta (2001) —i— 1.89(1.01,3.52) 54/84  40/82
gasparovic (2003) = 1.67 (0.74,3.78) 37/52  31/52
augustine (2004) 0.89 ( 035, 2.29) 27/40  28/40

uehlinger (2005) 0.91 (045, 1.85) 34/70  28/55
vinsonneau (2006) 095(061,148) 118175 126/184
lins (unpublished) 083(053,1.31) 100/172 90/144
Overall 099(0.78,1.26) 459/726 432/677

5 1 2 4 8
Odds ratio
Favours CRRT Favours IRRT

Forrest plot of pooled odds ratios for mortality from nine randomized trials. Cl,
confidence interval; CRRT, continuous renal replacement therapy; IRRT, intermittent
renal replacement therapy.
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DAILY HEMODIALYSIS AND THE OUTCOME OF ACUTE RENAL FAILURE

OUTCOMES ACCORDING TO TREATMENT GRrROUP.*

ALTERNATE-
Day Dawy
Hemopwuiysis  HemobpiaLysis P
(N=80) (N =80) VALUE

Mortality — no. (%)} 37 (46) 22 (28) 0.01

Resolution of acute renal failure 16+6 o+2 0.001
— days

*Plus—minus values are means =SD.

T Mortality was calculated according to the intention to treat.




SEPSIS ve KALP

CORONARY
CIRCULATION

ENDOTHELIUM

MICRO-ORGANISM
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* ilk 6 saat EGDT temel.

* Enfeksiyoz ajan eradikasyonu

* Volim kontroll (Kardiyo-Renal Sendrom)
* Statin

* Levosimendan

e Kardiyak kronotrop etki yapmadan inotrop etki

e 02 tiketimi artisi minimal, miyokardiyal iskemi riski az

e Diyastolik disfonksiyon diizelmesi, lokal vd etkiyle doku perfizyon iyilesmesi.
e Antiinflamatuar anti-sitokin etki

Morelli A, De Castro S, Teboul JL, Singer M, Rocco M, Conti G, De Luca L, et al. Effects of levosimendan on
systemic and regional hemodynamics in septic myocardial depression. Intensive Care Med. 2005;31(5):638-644.

Nanas JN, Papazoglou PP, Terrovitis JV, Kanakakis J,Dalianis A, Tsolakis E, Tsagalou EP, et al. Hemodynamiceffects
of levosimendan added to dobutamine in patients with decompensated advanced heart failure refractoryto
dobutamine alone. Am J Cardiol. 2004;94(10):1329-1332.

Erbuyun K, Tok D, Vatansever S, Ok G, Turkoz E,Aydede H, Erhan Y, et al. Levosimendan up-regulates
transforming growth factor-beta and smad signaling inthe aorta in the early stage of sepsis. Ulus Travma Acil
Cerrahi Derg. 2010;16(4):293-299.
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Research paper

Effects of levosimendan on mitochondrial function in patients
with septic shock: A randomized trial

Alessandra Torraco *', Rosalba Carrozzo ™', Fiorella Piemonte ®, Anna Pastore”,
Giulia Tozzi®, Daniela Verrigni “, Marco Assenza“, Alessandra Orecchioni d
Annalia D'Egidio %, Elisa Marraffa“, Giovanni Landoni®, Enrico Bertini®, Andrea Morelli ©*

Effects of levosimendan on right ventricular afterload in patients
with acute respiratory distress syndrome: A pilot study®

Andrea Morelli, MD; Jean-Louis Teboul, MD, Phl; Sabatore Maurizio Magpiore, MD, PhD;
Antoing Yigillard-Baron, MO, Monica Rocco, MD; Giorgio Conti, MD; Andraa D Gastano, MO, Phi:
Umberto Picchini, Dr in stafistics; Alessandra Orecchioni, MD: |acopo Carbone, MD; Luigi Tritapepe, MD;
Paoko Pietropaoli, MD; Martin Westphal, MD
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