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Sepsis

Enfeksiyona karsi disreglile konak yanitina
bagli organ disfonksiyonu

1.665.000 /yil sepsis USA

Sepsisten - septik soka

Optimum tedaviyle bile glinimuzde
Sepsiste 2 % 10, 1

Septik soklu hatalarda 2% 40 ¥



Perfiizyonun Degerlendirilmesi

e Hipotansiyon (en sik gorilen bulgu)

e Kritik hipoperfiizyon (6zellikle sepsis baslangici
- hipotansiyon yoklugunda)

e Perflizyon bozuklugunun klinik bulgulari:
Sistolik kan basinci [SBP] <90 mmHg
Ortalama arter basinci <70 mmHg
SBP>40 mmHg §



Kot Ug Organ Perfuzyon Belirtileri

e Ciltte 1s1 artisi ve kizariklik (erken faz)
e Cilt soluk —soguk (soka ilerledikce)

* Tasikardi > 90

 Obtundasyon veya huzursuzluk

e Oliglri veya anuri

e Hastalik veya ilaclar degistirilebilir

* Uygun bir tasikardi gostermeyebilir (yasli hastalar,
diyabetik hastalar ve beta bloker)

e Ciddi ve uzun sureli tasikardi (genc hastalar)
e Kronik hipertansiyonu olan hastalar,
(rolatif hipotansiyon & kritik hipoperfilizyon).



Terapotik Oncelikler

Sivilarin ve antibiyotiklerin erken uygulanmasi (damar yolu)

Hipoksemi ve hipotansiyon (destekleyici tedavinin erkenden
baslatilmasi)

Sistemik inflamatuvar yanit sendromundan (SIRS) sepsisin
ayirt edilmesi

Enfeksiyon varsa, mimkun olan en kisa surede
tanimlanmali ve tedavi

Cerrahi bir prosedir (drenaj)
Ik ©ncelik solunum yollarinin stabilize edilmesi

Periferik dokulara perfiizyonun yeniden saglanmasi ve
antibiyotikler



Solunum Stabilizasyonu

* Ek oksijen verilmeli

* Oksijenasyon puls oksimetre (strekli)

* Entdbasyon ve mekanik ventilasyon
(Ensefalopati ve deprese bilinc seviyesi)



Venoz Erisim Kurun

 Mumkun olan en kisa siirede vendz giris yapilmali

* |k resUsitasyon icin periferik venoz giris yeterli

e Santral venoz kateter (CVC) (iv sivilar —
vazopresorler - kan Grunlerini - kan 6rnegi)

* Venoz basinci (CVP) ve merkezi venoz
oksihemoglobin doyumunu (ScvO2)

* SVC'nin temel amaci ScVO2 ve CVP'nin
Olcimudur;

(terapotik etkiyi takip etmeyi hedefledigi degere
iliskin randomize calismalarin kaniti celiskili)



45 dk icinde

(Sivilarin ve antibiyotiklerin uygulanmasini geciktirmemeli)

Tam kan sayimi, biyokimya (KCFT), D-dimer seviyesi
dahil koaglilasyon calismalari

Serum laktat (> 2 mmol /L veya normal) sepsisin
ciddiyetini - terapotik yaniti izlemek

Arteriyel kan gazi (AKG) analizi - asidoz, hipoksemi veya
hiperkapni

Periferik kan kulturleri (en az iki farkli bolgeden aerobik
ve anaerobik kulturler)

Idrar ve mikrobiyolojik kultiirler (balgam, idrar, yara
veya cerrahi alan, vicut sivilar)

Kateterden hem de periferik bélgeden kan alinmali



45 dk icinde

e Supheli enfeksiyon yerini hedef alan
goruntuleme gereklidir (gogus radyografisi,
gogus - karinda bilgisayarl tomografi)

* Prokalsitonin olculmesi !
Ancak giderek daha popduler

Antibiyotik tedavisinin degerlendirilmesinde
tanisal degeri tartismali !



Baslangic Resusitasyon Tedavisi

e Perflizyonun hizli restorasyonu ve
antibiyotiklerin erken uygulanmasi

* Doku perfiizyonu cogunlukla, ilk Gic saat icinde
30 mL / kg kristaloidler intravendz sivilarin
agresif uygulamasi

 Ampirik antibiyotik tedavisi enfeksiyondan
stiphelendigi organizmalari / bolgeleri hedef
alir ve tercihen ilk saat icinde uygula



(Early Goal-Directed Therapy [EGDT])

e Sepsis tedavisine yonelik protokol tabanli bir
yvaklasim (early goal-directed therapy [EGDT])
kullanilan birkac buyuk randomize calismaya
dayanmakta



Early goal-directed therapy in the treatment of severe
sepsis and septic shock.

Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A, Knoblich B, Peterson E, Tomlanovich M, Early Goal-Directed Therapy Collaborative Group N Engl
J Med. 2001;345(19):1368.

BACKGROUNDGoal-directed therapy has been used for severe sepsis and septic shock in the intensive care unit. This approach involves adjustments
of cardiac preload, afterload, and contractility to balance oxygen delivery with oxygen demand. The purpose of this study was to evaluate the efficacy
of early goal-directed therapy before admission to the intensive care unit.

METHODSWe randomly assigned patients who arrived at an urban emergency department with severe sepsis or septic shock to receive either six
hours of early goal-directed therapy or standard therapy (as a control) before admission to the intensive care unit. Clinicians who subsequently
assumed the care of the patients were blinded to the treatment assignment. In-hospital mortality (the primary efficacy outcome), end points with
respect to resuscitation, and Acute Physiology and Chronic Health Evaluation (APACHE Il) scores were obtained serially for 72 hours and compared
between the study groups.

RESULTSOf the 263 enrolled patients, 130 were randomlyassigned to early goal-directed therapy and 133 to standard therapy; there were no
significant differences between the groups with respect to base-line characteristics. In-hospital mortality was 30.5 percent in the

group assigned to early goal-directed therapy, as compared with 46.5 percent in the group assigned to
standard therapy (P = 0.009). During the interval from 7 to 72 hours, the patients assigned to early goal-directed therapy had a significantly higher
mean (+/-SD) central venous oxygen saturation (70.4+/-10.7 percent vs. 65.3+/-11.4 percent), a lower lactate concentration (3.0+/-4.4 vs. 3.9+/-4.4
mmol per liter), a lower base deficit (2.0+/-6.6 vs. 5.1+/-6.7 mmol per liter), and a higher pH (7.40+/-0.12 vs. 7.36+/-0.12) than the patients assigned
to standard therapy (P<or = 0.02 for all comparisons). During the same period, mean APACHE Il scores were significantly lower, indicating less severe
organ dy;sfunction, in the patients assigned to early goal-directed therapy than in those assigned to standard therapy (13.0+/-6.3 vs. 15.9+/-6.4,
P<0.001).

concwsions Early goal-directed therapy provides significant benefits with
respect to outcome in patients with severe sepsis and septic shock.



A randomized trial of protocol-based care for early
septic shock

Investigators, Yealy DM, Kellum JA, Huang DT, Barnato AE, Weissfeld LA, Pike F, Terndrup T, Wang HE, Hou PC, LoVecchio F, Filbin MR,
Shapiro NI, Angus DC N Engl J Med. 2014;370(18):1683.

BACKGROUNDInN a single-center study published more than a decade ago involving patients presenting to the emergency department
with severe sepsis and septic shock, mortality was markedly lower among those who were treated according to a 6-hour protocol of
early goal-directed therapy (EGDT), in which intravenous fluids, vasopressors, inotropes, and blood transfusions were adjusted to reach
central hemodynamic targets, than among those receiving usual care. We conducted a trial to determine whether these findings were
generalizable and whether all aspects of the protocol were necessary.

METHODSIn 31 emergency depa rtments in the United States, we randomly assigned patients with septic
shock to one of three groups for 6 hours of resuscitation: protocol-based EGDT; protocol-based standard therapy that did not require
the placement of a central venous catheter, administration of inotropes, or blood transfusions; or usual care. The primary end point
was 60-day in-hospital mortality. We tested sequentially whether protocol-based care (EGDT and standard-therapy groups combined)
was superior to usual care and whether protocol-based EGDT was superior to protocol-based standard therapy. Secondary outcomes
included longer-term mortality and the need for organ support.

RESULTSWe enrolled 1341 patients, of whom 439 were randomly assigned to protocol-based EGDT, 446 to protocol-based
standard therapy, and 456 to usual care. Resuscitation strategies differed significantly with respect to the monitoring of central venous
pressure and oxygen and the use of intravenous fluids, vasopressors, inotropes, and blood transfusions. By 60 days, there were 92
deaths in the protocol-based EGDT group (21.0%), 81 in the protocol-based standard-therapy group (18.2%), and 86 in the usual-care
group (18.9%) (relative risk with protocol-based therapy vs. usual care, 1.04; 95% confidence interval [Cl], 0.82 to 1.31; P=0.83; relative
risk with protocol-based EGDT vs. protocol-based standard therapy, 1.15; 95% Cl, 0.88 to 1.51; P=0.31). There were no significant
differences in 90-day mortality, 1-year mortality, or the need for organ support.

concLusions In a multicenter trial conducted in the tertiary care setting, protocol-based
resuscitation of patients in whom septic shock was diagnosed in the emergency department

did not improve outcomes. (Funded by the National Institute of General Medical Sciences; ProCESS ClinicalTrials.gov
number, NCT00510835.).



Early, Goal-Directed Therapy for Septic Shock - A
Patient-Level Meta-Analysis.

PRISM Investigators N Engl J Med. 2017

Background After a single-center trial and observational studies suggesting that early, goal-directed therapy (EGDT) reduced mortality from septic
shock, three multicenter trials (ProCESS, ARISE, and ProMISe) showed no benefit. This meta-analysis of individual patient data from the three recent
trials was designed prospectively to improve statistical power and explore heterogeneity of treatment effect of EGDT.

Methods We harmonized entry criteria, intervention protocols, outcomes, resource-use measures, and data collection across the trials and specified
all analyses before unblinding. After completion of the trials, we pooled data, excluding the protocol-based standard-therapy group from the ProCESS
trial, and resolved residual differences. The primary outcome was 90-day mortality. Secondary outcomes included 1-year survival, organ support, and
hospitalization costs. We tested for treatment-by-subgroup interactions for 16 patient characteristics and 6 care-delivery characteristics.

Results We studied 3723 patients at 138 hospitals in seven countries. Mortality at 90 days was

similar for EGDT (462 of 1852 patients [24.9%]) and usual care (475 of 1871 patients [25.4%)); the adjusted odds ratio was 0.97 (95%

confidence interval, 0.82 to 1.14; P=0.68). EGDT was associated with greater mean (+SD) use of intensive care (5.3+7.1 vs. 4.9+7.0 days, P=0.04) and
cardiovascular support (1.9+3.7 vs. 1.6+2.9 days, P=0.01) than was usual care; other outcomes did not differ significantly, although average costs
were higher with EGDT. Subgroup analyses showed no benefit from EGDT for patients with worse shock (higher serum lactate level, combined
hypotension and hyperlactatemia, or higher predicted risk of death) or for hospitals with a lower propensity to use vasopressors or fluids during usual
resuscitation.

Conclusions In this meta-analysis of individual patient data, EGDT did not result in
better outcomes than usual care and was associated with higher hospitalization

costs across a broad range of patient and hospital characteristics. (Funded by the National
Institute of General Medical Sciences and others; PRISM ClinicalTrials.gov number, NCT02030158 .).



EGDT

Sivilarin ve antibiyotiklerin erken
uygulanmasini (1 — 6 saat) tedavi ve yanit

Santral ven6z oksihemoglobin doyumu
(Scv02) 270

Santral ven6z basin¢ (CVP) 8 ila 12 mmHg
Ortalama arter basinci (MAP) 265 mmHg
Idrar cikisi 0.5 mL / kg / saat idi.



Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A, Knoblich B, Peterson E,
Tomlanovich M, Early Goal-Directed Therapy Collaborative Group N Engl )

Med. 2001;345(19):1368

e Sepsis stiphesi bulunan 263 hastanin tek
merkezli randomize bir calismasi, direkt

tedavide ScvO2, CVP, MAP ve ic
kullanildiginda sadece CVP, MA

rar cikisi
P ve idrar cikis

hedef alanlara kiyasla hastalarc

a mortaliteyi

azalttigini bildirmistir (% 31 —-% 47 )



EGDT

e Septik sok, ProCESS, ARISE, ProMISE cok
merkezli randomize calismalar mortalite yarari
olmadigini bildirdi (mortalite% 20 ila 30 )

* Hedeflerin bazilarini olagan bakimi kullanan

protokollerde de kullanildigina dikkat
cekilmistir.



Sivi Tedavisi

* lyi tanimlanmis (500 mL) hizla infiize edilen
poluslarda uygulanmali

* Klinik ve hemodinamik yanit ve pulmoner
odemin varligi veya yoklugu (her bolus dncesi
— sonrasi)

e Kan basinci ve doku perflizyonu kabul edilene
kadar, pulmoner 6dem ortaya cikana kadar
veya sivinin perfizyonu artiramamasi halinde

tekrar edilebilir




Sivi Secimi

Randomize calismalardan ve meta-analizlerden elde
edilen kanitlar;

Sepsis veya septik sok tedavisinde albumin soltsyonlari
ve kristaloid sollisyonlar (Normal serum fizyolojik,
Ringer laktat) ile kullanilanlar arasinda ikna edici bir
fark bulunmamistir.

Pentastarch veya hidroksietil nisasta kullanimdan dolayi
potansiyel bir zarar tespit etmistir.

Hipertonik salin kullanmanin tedavide bir yeri yoktur.



A comparison of albumin and saline for fluid
resuscitation in the intensive care unit.

Finfer S, Bellomo R, Boyce N, French J, Myburgh J, Norton R, SAFE Study Investigators N Engl J Med. 2004;350(22):2247

BACKGROUND

It remains uncertain whether the choice of resuscitation fluid for patients in intensive care units (ICUs) affects survival. We
conducted a multicenter, randomized, double-blind trial to compare the effect of fluid resuscitation with albumin or saline
on mortality in a heterogeneous population of patients in the ICU.

METHODS We randomly assigned patients who had been admitted to the ICU to receive either 4 percent albumin or normal
saline for intravascular-fluid resuscitation during the next 28 days. The primary outcome measure was death from any cause
during the 28-day period after randomization.

RESULTSOf the 6997 patients who underwent randomization, 3497 were assigned to receive albumin and 3500 to
receive saline; the two groups had similar baseline characteristics. There were 726 deaths in the albumin group, as
compared with 729 deaths in the saline group (relative risk of death, 0.99; 95 percent confidence interval, 0.91 to 1.09;
P=0.87). The proportion of patients with new single-organ and multiple-organ failure was similar in the two groups (P=0.85).
There were no significant differences between the groups in the mean (+/-SD) numbers of days spent in the ICU (6.5+/-6.6 in
the albumin group and 6.2+/-6.2 in the saline group, P=0.44), days spent in the hospital (15.3+/-9.6 and 15.6+/-9.6,
respectively; P=0.30), days of mechanical ventilation (4.5+/-6.1 and 4.3+/-5.7, respectively; P=0.74), or days of renal-
replacement therapy (0.5+/-2.3 and 0.4+/-2.0, respectively; P=0.41).

CONCLUSIONS In patients in the ICU, use of either 4 percent albumin or normal saline for fluid resuscitation
results in similar outcomes at 28 days.



Albumin replacement in patients with
severe sepsis or septic shock.

Caironi P, Tognoni G, Masson S, Fumagalli R, Pesenti A, Romero M, Fanizza C, Caspani L, Faenza S, Grasselli G, lapichino G, Antonelli M,
Parrini V, Fiore G, Latini R, Gattinoni L, ALBIOS Study Investigators N Engl J Med. 2014;370(15):1412.

BACKGROUND Although previous studies have suggested the potential advantages of albumin administration in patients with severe
sepsis, its efficacy has not been fully established.

METHODS In this multicenter, open-label trial, we randomly assigned 1818 patients with severe sepsis, in 100 intensive care units
(ICUs), to receive either 20% albumin and crystalloid solution or crystalloid solution alone. In the albumin group, the target serum
albumin concentration was 30 g per liter or more until discharge from the ICU or 28 days after randomization. The primary outcome
was death from any cause at 28 days. Secondary outcomes were death from any cause at 90 days, the number of patients with organ
dysfunction and the degree of dysfunction, and length of stay in the ICU and the hospital.

RESULTS During the first 7 days, patients in the albumin group, as compared with those in the crystalloid group, had a higher mean
arterial pressure (P=0.03) and lower net fluid balance (P<0.001). The total daily amount of administered fluid did not differ significantly
between the two groups (P=0.10). At 28 days, 285 of 895 patients (31.8%) in the albumin group and 288 of 900 (32.0%) in the
crystalloid group had died (relative risk in the albumin group, 1.00; 95% confidence interval [Cl], 0.87 to 1.14; P=0.94). At 90 days, 365
of 888 patients (41.1%) in the albumin group and 389 of 893 (43.6%) in the crystalloid group had died (relative risk, 0.94; 95% Cl, 0.85
to 1.05; P=0.29). No significant differences in other secondary outcomes were observed between the two groups.

concLusions In patients with severe sepsis, albumin replacement in addition to crystalloids, as

compared with crystalloids alone, did not improve the rate of survival at 28 and 90 days. (Funded by
the Italian Medicines Agency; ALBIOS ClinicalTrials.gov number, NCT00707122.).



Hydroxyethyl starch 130/0.42 versus
Ringer's acetate in severe sepsis.

Perner A, Haase N, Guttormsen AB, Tenhunen J, Klemenzson G,Aneman A, Madsen KR, Mgller MH, Elkjaer JM, Poulsen LM, Bendtsen A,
Winding R, Steensen M, Berezowicz P, Sge-Jensen P, Bestle M, Strand K, Wiis J, White JO, Thornberg KJ, Quist L, Nielsen J, Andersen LH,
Holst LB, Thormar K, Kjaeldgaard AL, Fabritius ML, Mondrup F, Pott FC, Mgller TP, Winkel P, Wetterslev J, 6S Trial Group, Scandinavian

Critical Care Trials Group N EnglJ Med. 2012;367(2):124. Epub 2012 Jun 27.

BACKGROUND Hydroxyethyl starch (HES) [corrected]is widely used for fluid resuscitation in intensive care units (ICUs), but its safety and
efficacy have not been established in patients with severe sepsis.

METHODS In this multicenter, parallel-group, blinded trial, we randomly assigned patients with severe sepsis to fluid resuscitation in
the ICU with either 6% HES 130/0.42 (Tetraspan) or Ringer's acetate at a dose of up to 33 ml per kilogram of ideal body weight per day.
The primary outcome measure was either death or end-stage kidney failure (dependence on dialysis) at 90 days after

randomization.RESULTSOf the 804 patlents who underwent randomization, 798 were included in the modified intention-to-
treat population. The two intervention groups had similar baseline characteristics. At 90 days after randomization, 201 of 398 patients
(51%) assigned to HES 130/0.42 had died, as compared with 172 of 400 patients (43%) assigned to Ringer's acetate (relative risk, 1.17;
95% confidence interval [Cl], 1.01 to 1.36; P=0.03); 1 patient in each group had end-stage kidney failure. In the 90-day period, 87
patients (22%) assigned to HES 130/0.42 were treated with renal-replacement therapy versus 65 patients (16%) assigned to Ringer's
acetate (relative risk, 1.35; 95% Cl, 1.01 to 1.80; P=0.04), and 38 patients (10%) and 25 patients (6%), respectively, had severe bleeding
(relative risk, 1.52; 95% Cl, 0.94 to 2.48; P=0.09). The results were supported by multivariate analyses, with adjustment for known risk
factors for death or acute kidney injury at baseline.

CONCLUSIONs Patients with severe sepsis assigned to fluid resuscitation with HES 130/0.42 had
an increased risk of death at day 90 and were more likely to require renal-replacement

therapy, as compared with those receiving Ringer's acetate. Funded by the Danish Research Council and
others; 6S ClinicalTrials.gov number, NCT00962156.).




Sivi Secimi

Acik bir fayda olmamasi ve yuksek albimin
maliyetinin olmamasi nedeniyle, genellikle
albumin soltsyonu yerine kristaloid solGisyon

Bununla birlikte, buyuk miktarda kristaloid
verildiginde (hiperkloremi dnlemek veya tedavi
etmek icin)

Algilanan bir ihtiya¢ varsa (zayif veriler !)

Kristalloidler arasinda bir formun digerinden daha
faydali oldugunu 6nermek icin herhangi bir
kilavuz yok




Ampirik antibiyotik tedavisi (ilk saat)

* Enfeksiyonun yeri / bolgeleri hizl bir sekilde
tanimlanmasi ve tedavisi (birincil terapotik)

* |lk antibiyotik uygulamasinda gecikme,
hastane mortalitesinde artis

* Antibiyotik uygulamasinda her saat gecikme
nedeniyle mortalite riskinde dogrusal bir artis



Empiric antibiotic treatment reduces mortality in severe sepsis and septic
shock from the first hour: results from a guideline-based performance
improvement program

Ferrer R, Martin-Loeches I, Phillips G, Osborn TM, Townsend S, Dellinger RP, Artigas A, Schorr C, Levy MM Crit Care Med. 2014;42(8):1749

OBJECTIVES Compelling evidence has shown that aggressive resuscitation bundles, adequate source control, appropriate antibiotic therapy, and
organ support are cornerstone for the success in the treatment of patients with sepsis. Delay in the initiation of appropriate antibiotic therapy has
been recognized as a risk factor for mortality. To perform a retrospective analysis on the Surviving Sepsis Campaign database to evaluate the
relationship between timing of antibiotic administration and mortality.

DESIGN Retrospective analysis of a large dataset collected prospectively for the Surviving Sepsis Campaign.

SETTING One hundred sixty-five ICUs in Europe, the United States, and South America. PATIENTS A total of 28,150 patients with severe sepsis
and septic shock, from January 2005 through February 2010, were evaluated.

INTERVENTIONS Antibiotic administration and hospital mortality.

MEASUREMENTS AND MAIN RESULTS A total Of 17,990 patients received antibiotics after sepsis identification and were included in the
analysis. In-hospital mortality was 29.7% for the cohort as a whole. There was a statically significant increase in the probability of death associated
with the number of hours of delay for first antibiotic administration. Hospital mortality adjusted for severity (sepsis severity score), ICU admission
source (emergency department, ward, vs ICU), and geographic region increased steadily after 1 hour of time to antibiotic administration. Results
were similar in patients with severe sepsis and septic shock, regardless of the number of organ failure.

conctusions The results of the analysis of this large population of patients with severe sepsis
and septic shock demonstrate that delay in first antibiotic administration was
associated with increased in-hospital mortality. In addition, there was a linear increase
in the risk of mortality for each hour delay in antibiotic administration. These results
underscore the importance of early identification and treatment of septic patients in the
hospital setting.




Uygun Antibiyotik

e 2124 hastanin prospektif kohort calismasi,
uygun olmayan antibiyotik seciminin sasirtici
derecede yaygin oldugunu ortaya koymustur
(%32)

* Bu hastalarda mortalite, uygun antibiyotik
kullananlara kiyasla belirgin artis (%34 - %18)

 Kurumsal protokoller, kalite iyilestirme tedbiri
olarak zamanlamaya hitap etmelidir !



Antibiyotik Secimi

Alinan son antibiyotikler

Onceki organizmalar

Komorbiditeleri (diyabet, organ yetmeazligi)
Immin kusurlar (HIV)

Invaziv cihazlarin varligi

Gram boyama verileri ve lokal prevalans ve direnc
paternleri

Topluluk ya da hastane edinimi
Antimikrobiyal secim her bir bireye gore yapiimal




Antibiyotik Secimi

Sepsis hastalarinin cogunda olasi tim
patojenlere yer vermek icin bir veya daha fazla
antimikrobiyal antibiyotik ile ampirik genis
spektrumlu terapi onerilmekte

Hem gram (+) hem de gram (-) bakterilere
Belirtilirse mantarlara (Candida)
Nadiren viruslere (Influenza)



Antibiyotik Secimi

e Septik sok hastalari muhtemel patojenler ve
verel antibiyotik duyarliliklarina sahip
organizmalara bagli olarak iki farkh siniftan
(kombinasyon terapisi) en az iki antimikrobiyal
kombinasyon terapisi almal

 Kombinasyon terapisi, bilinen veya stipheli bir
patojeni birden fazla ajan ile kapsamak
amaciyla verilen coklu antibiyotikler olarak
tanimlanir.




Sepsisli hastalardan izole edilen
organizmalar

Escherichia coli (en yaygin)
Staphylococcus aureus
Klebsiella pneumoniae

Streptococcus pneumoniae

Pathegens and antimicrobial susceptibility prefiles in entically ill patients with bloodstream infections: a descriptive study.

Savage RD, Fowler RA, Rishu AH, Bagshaw SM, Cock D, Dodek P, Hall R, Kumar A, Lamentagne F, Lauzier F, Marshall J, Martin CM, Melntyre L, Muscedere J, Reynolds
S, Stelfox HT, Daneman M

CMAJ Open. 2016:4(4)E569. Epub 2016 Oct 13.

RESULTS: A total of 1416 pathogens were isclated from 1202 patients. The most commen organisms were Escherichia coli (217 isolates [15.3%]), Staphylococcus aureus
(175 [12.4%]). coagulase-negative staphylococci (117 [8.3%]), Klebsiella pneumoniae (86 [6.1%]) and Streptococcus pneumoniae (85 [6.0%]). The contribution of individual
pathegens varied by site. For 13 |CUs, gram-negative susceptibility rates were high for carbapenems ($5.4%), tobramycin (91.2%) and piperacillin-tazcbactam (90.0%);
however, the proportion of specimens susceptible to these agents ranged from 75.0%-100%, 66.7%-100% and 75.0%-100%. respectively, across sites. Fewer gram-negative
bacteria were susceptible to fluoroquinolones (84.5% [range 64.1%-97.2%]). A total of 145 patients (12.1%) had infections caused by highly resistant microorganisms, with
significant intersite variation (range 2.6%-24.0%,y2 = 57.50, p<0.001).



Klinisyen risk faktorleri bulundugu zaman diger
potansiyel patojenleri goz 6niinde bulundurmali

Metisiline direncli S. aureus — hastane disi artis

Tam bir "high-end" yukleme dozu kullanarak sepsis ve
septik sok olan hastalarda dozun maksimize edilmesine
dikkat edilmeli

Yiuksek pik konsantrasyonlarinda antimikrobiyal
konsantrasyonda daha ylksek klinik basari oranlari
bildirilmistir

Aralikli doz rejimleri ile karsilastirildiginda
antibiyotiklerin surekli infizyonu halen
arastirilmaktadir




Continuous versus IntermittentB-Lactam Infusion in Severe
Sepsis. A Meta-analysis of Individual Patient Data from
Randomized Trials

Roberts JA, Abdul-Aziz MH, Davis JS, Dulhunty JM, Cotta MO, Myburgh J, Bellomo R, Lipman J Am J Respir Crit Care Med.
2016;194(6):68

RATIONALE Optimization off-lactam antibiotic dosing for critically ill patients is an intervention that may improve outcomes in severe
sepsis.

OBIJECTIVES In this individual patient data meta-analysis of critically ill patients with severe sepsis, we aimed to compare clinical
outcomes of those treated with continuous versus intermittent infusion of-lactam antibiotics.

METHODSWe identified relevant randomized controlled trials comparing continuous versus intermittent infusion of -lactam antibiotics
in critically ill patients with severe sepsis. We assessed the quality of the studies according to four criteria. We combined individual
patient data from studies and assessed data integrity for common baseline demographics and study endpoints, including hospital
mortality censored at 30 days and clinical cure. We then determined the pooled estimates of effect and investigated factors associated
with hospital mortality in multivariable analysis.

MEASUREMENTS AND MAIN RESULTS We identified three randomized controlled trials in which researchers recruited a total of 632
patients with severe sepsis. The two groups were well balanced in terms of age, sex, and illness severity. The rates of hOSpital

mortality and clinical cure fOr the continuous versus intermittent infusion groups were

19.6% versus 26.3% (relative risk, 0.74; 95% confidence interval, 0.56-1.00; P = 0.045) and 55.4% versus 46.3% (relative

risk, 1.20; 95% confidence interval, 1.03-1.40; P = 0.021), respectively. In a multivariable model, intermittentB-lactam administration,
higher Acute Physiology and Chronic Health Evaluation Il score, use of renal replacement therapy, and infection by nonfermenting
gram-negative bacilli were significantly associated with hospital mortality. Continuousp-lactam administration was not independently
associated with clinical cure.

CONCLUSIONS Compared with intermittent dosing, administration of-lactam antibiotics by continuous
infusion in critically ill patients with severe sepsis is associated with decreased hospital mortality.



Tedavi Yaniti

Sivilar ve ampirik antibiyotikler uygulandiktan
sonra terapotik yanit siklikla degerlendirilmels

Klinik, hemodinamik ve laboratuvar
parametreleri

Sivi tedavisine ilk 6- 24 saat icinde yanit
Yanit daha cok sivi yonetimini etkiler
Antimikrobik tedavi ve kaynak kontrolu



Klinik Takip

Ortalama arter basincinin (MAP) iyilestirilmesi , >
65 mmHg

Idrar cikisi, saatlik 0.5 mL / kg
Kalp hizi

Solunum sayisi

Deri rengi

Sicaklik

Nabiz oksimetresi

Zihinsel durum



*High versus low blood-pressure target in patients with septic shock.
**Higher versus lower blood pressure targets for vasopressor therapy in shock: a
multicentre pilot randomized controlled trial.

* MAP icin ideal hedef bilinmemektedir.

 65-70 mmHg (dusik hedef) veya 80-85 mmHg (yuksek hedef
MAP) hedef MAP'a randomize edilen bir calisma, daha yuksek
bir MAP hedeflemede mortalite yarari olmadigini bildirmistir.

* Daha yuksek MAP'li hastalarda atriyal fibrilasyon insidansi
daha yiksekti (yuzde 7'ye karsi ytzde 3), bu da> 80 mmHg'lik
bir MAP'I hedeflemenin potansiyel olarak zararh oldugunu
distindurmektedir.

High wersus low blood-pressure target in patients with septic shock.
Asfar P. Meziani F, Hamel JF, Grelen F, Megarbane B, Anguel M, Mira JP, Dequin PF, Gergaud S, Weiss M, Legay F, Le Tulzo ¥, Conrad M, Robert R, Gonzalez F, Guitten
C, Tamion F, Tennelier JM, Guezennec P, Van Der Linden T, Vieillard-Baron A, Marictte E, Pradel G, Lesieur O, Ricard JD, HervéF, du Cheyron D, Guerin C, Mercat A,

Teboul JL, Radermacher P, SEPSISPAM Investigators
N Engl J Med. 2014;370(17):1583.

Higher versus lower blood pressure targets for vasopressor therapy in shock: a multicentre pilot randomized controlled trial.

Lamontagne F, Meade MO, Hebert PC, Asfar P, Lauzier F, Seely AJE, Day AG, Mehta 5, Muscedere J, Bagshaw SM, Ferguson ND, Cook DJ, Kanji 5, Turgeon AF,
Hemdge MS, Subramanian S, Lacroix J, Adhikan MKJ, Scales DC, Fox-Robichaud A, Skrobik Y, Whitlock RF, Green RS, Koo KKY, Tanguay T, Magder S, Heyland DK,

Canadian Critical Care Trials Group.
Intensive Care Med. 2016;42(4):542. Epub 2016 Feb 18.



Hemodinami

Sivi tedavisi yaniti (statik veya dinamik
belirleyici)

lleri sivi yonetimini belirlemek icin kullaniimall
Tedavi yanit vermeyi tahmin etmede statik

belirleyicilerden (CVP gibi) ziyade daha dogru
olduklari icin dinamik belirleyiciler tercih

Kullanimlarinin mortalite gibi klinik olarak
etkili sonuclar gelistirip gelistirmedigi
kanitlanmamis !




Surviving Sepsis Campaign: International Guidelines for Management of
Sepsis and Septic Shock: 2016.

Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M, Ferrer R, Kumar A, Sevransky JE, Sprung CL, Nunnally ME, Rochwerg
B, Rubenfeld GD, Angus DC, Annane D, Beale RJ, Bellinghan GJ, Bernard GR, Chiche JD, Coopersmith C, De Backer DP, French
CJ, Fujishima S, Gerlach H, Hidalgo JL, Hollenberg SM, Jones AE, Karnad DR, Kleinpell RM, Koh Y, Lisboa TC, Machado FR,
Marini JJ, Marshall JC, Mazuski JE, MclIntyre LA, McLean AS, Mehta S, Moreno RP, Myburgh J, Navalesi P, Nishida O, Osborn
TM, Perner A, Plunkett CM, Ranieri M, Schorr CA, Seckel MA, Seymour CW, Shieh L, Shukri KA, Simpson SQ, Singer M,
Thompson BT, Townsend SR, Van der Poll T, Vincent JL, Wiersinga WJ, Zimmerman JL, Dellinger RP Intensive Care Med.
2017;43(3):304.

OBJECTIVETo provide an update to "Surviving Sepsis Campaign Guidelines for Management of Sepsis and Septic Shock:
2012".DESIGNA consensus committee of 55 international experts representing 25 international organizations was convened.
Nominal groups were assembled at key international meetings (for those committee members attending the conference). A
formal conflict-of-interest (COI) policy was developed at the onset of the process and enforced throughout. A stand-alone
meeting was held for all panel members in December 2015. Teleconferences and electronic-based discussion among
subgroups and among the entire committee served as an integral part of thedevelopment. METHODSThe panel consisted of
five sections: hemodynamics, infection, adjunctive therapies, metabolic, and ventilation. Population, intervention,
comparison, and outcomes (PICO) questions were reviewed and updated as needed, and evidence profiles were generated.
Each subgroup generated a list of questions, searched for best available evidence, and then followed the principles of the
Grading of Recommendations Assessment, Development, and Evaluation (GRADE) system to assess the quality of evidence
from high to very low, and to formulate recommendations as strong or weak, or best practice statement when
applicable.RESULTSThe Surviving Sepsis Guideline panel provided 93 statements on early management and resuscitation of
patients with sepsis or septic shock. Overall, 32 were strong recommendations, 39 were weak recommendations, and 18
were best-practice statements. No recommendation was provided for four questions.CONCLUSIONSSubstantial agreement
exists among a large cohort of international experts regarding many strong recommendations for the best care of patients
with sepsis. Although a significant number of aspects of care have relatively weak support, evidence-based
recommendations regarding the acute management of sepsis and septic shock are the foundation of improved outcomes for
these critically ill patients with high mortality.



Statik Belirleyiciler

* MAP

e CVColcumleri kullanilmistir:
8 ila 12 mmHg hedefinde CVP
ScvO2 >70 (PAC'den =65 yuzde)

e Septik soklu hastalarin erken donemdeki protokol
tabanli bir tedavide bu parametrelere bir mortalite
fayda rapor etmis olsa da, o zamandan beri yayinlanan
denemeler (ProCESS, ARISE, ProMISe) kullanimlari ile
iliskili mortalite yarari bildirmemistir



Dinamik Belirleyiciler

Vena kava cap

Radial arter nabiz basinci

Aortik kan akisi tepe hizi

Sol ventrikul ¢ikis yolu hiz-zaman integrali
Brakiyal arter kan akimi hizindaki degisiklikleri
Sivi yanitinin dinamik belirleyicileri

Hastalar sinus ritminde oldugu ve pasif yeterli bir tidal hacim ile havalandiriilmalari
durumunda, statik 6nlemlerden daha Ustln

Aktif olarak nefes alan veya diizensiz kalp ritmi olan hastalarda, pasif bacak
kaldirma manevrasina (ekokardiyografi, arteriyel puls dalga formu analizi veya
pulmoner arter kateterizasyonu ile 6lciliir) yanit olarak kardiyak output bir artis da
sivi yanitini ongorur.

Bunlarin arasindan secim yapmak durumu teknik uzmanhga bagl olmakla birlikte,
pasif bir bacak kaldirma manevrasi daha dogru ve yapilabilir

(Mortalite, ventilatorden ayri giinleri raporlayan ileriye doniik ¢calismalara ihtiyag
duyulmakta)



©2017 UpToDate®

Passive leg raising maneuver for fluid responsiveness
Transfer of blood from the legs
and abdominal compartments

Passive leg raising maneuver, After starting with the head elevated to 45 degrees, rapidly repositioning the patient with legs
elevated to 30 to 45 degrees allows autotransfusion of blood from the legs into the thorax. An increase in cardiac output
suggests that the patient might be fluid responsive.

J

Adapted From: Marik PE, Monnet X, Teboul JL. Hemodynamic parameters to guide fluid therapy. Ann Intensive Care 2011; 1:1. Reproduced
under the terms of the Creative Commeons Attribution License,

Graphic 109407 Version 1.0



Laboratuvar

Lactate clearance —
Optimum frekans ?

Dusene kadar sepsisli hastalarda serum laktatini
takip ederiz (her alti saatte bir)

Kilavuzlar, laktatin normallestirilmesini
desteklemektedir

Laktat tek basina resusitasyon takibi icin olumlu
bulunmamakta



Lactate clearance

[(baslangic laktat - laktat>2 saat) /baslangic laktat]x 100

Resusitasyonun ilk 12 saati boyunca laktat kutlesi ve laktat
araligi degisimi etkili bir potansiyel belirtec olarak
degerlendirilmistir

Bir meta-analizi, laktat kilavuzlu resisitasyonun laktatsiz
resusitasyona kiyasla mortalitede bir azalmaya neden
oldugunu bildirmistir

Diger meta-analizler, normal bakimi veya ScvO2
normalizasyonu ile karsilastirildiginda laktat temizleme
stratejileri kullanildiginda az miktarda mortalite fayda
bildirmistir

Gu W.J, Zhang Z, Bakker J
Intensive Care Med. 2015;41(10):1862.

Department of Anesthesiclogy, Affiliated Drum Tower Hospital of Medical College of Nanjing University, Nanjing, China.
26154408

PubMed

Early geal-directed therapy for severe sepsis and septic shock: A living systematic review.
Simpson SQ, Gaines M. Hussein Y. Badgett RG

J Crit Care. 2016;36:43.



Lactate

Venoz / arteriyel kanda?
Her kurum kendi korelasyonuna bakmali

2014 meta analiz Bloom 0,25 (Normal
degerlerde)

2016 Paguet prospektif calismada 0,6mmol/L

2016 prospektif calismada 0,4 mmol/L, iyi bir
korelasyon

VKG sepsiste lactate dizeyi icin tarama yontemi ?
Ozellikle £ 2mmol/L ise AKG da da £ 2mmol/L



Vazopresorler

* Yeterli sivi restsitasyonuna ragmen hipotansif
e Kardiyojenik pulmoner 6dem gelistiren hasta

e KiclUk randomize calismalarin ve gézlemsel
calismalarin meta-analizlerine dayanarak, pratikte
bir paradigma degisikligi meydana geldi, ciinku
cogu uzman bu populasyonda dopamini degil ilk
secenek ajan olarak norepinefrin'i tercih etmeyi
tercih etti



Vazopresorler

Norepinefrini birinci ajan olarak tekli ajan olarak destekleyen veriler
Vasopressorle bir baska vazopressor karsilastiran sayisiz denemeden elde edilmistir
Noroleptin ile fenilefrin

norepinefrin ile vasopressin

norepinefrin ile terlipressin

norepinefrin ile epinefrin

vazopressin ile terlipressin

Karsilastirmalarda mortalite, yogun bakimda veya hastanede kalis siirelerinde ya
da bobrek yetmezligi insidansinda ikna edici farklilik bulamamasina ragmen [2012]

iki 2012 meta-analizinde, septik sok sirasinda dopamin alan hastalar arasinda
mortalitenin arttigi bildirildi Norepinefrin alanlar (ylizde 53 ila 54, buna karsilik
yluzde 48 ila 49)

Dopamin, norepinefrin'e gore iki kat daha sik aritmik olay tespit edildi.
Sepsisli hastalarda vazopressorin ilk secimi siklikla bireysellestirilmekte
Dopamin dusiik doz bobrekleri korunma" amaciyla kullanilmamali



Association Between US Norepinephrine Shortage and Mortality
Among Patients With Septic Shock.

*  Vail E, Gershengorn HB, Hua M, Walkey AJ, Rubenfeld G, Wunsch H JAMA. 2017;317(14):1433.

* Importance Drug shortages in the United States are common, but their effect on patient care and
outcomes has rarely been reported.

*  ObjectiveTo assess changes to patient care and outcomes associated with a 2011 national shortage of
norepinephrine, the first-line vasopressor for septic shock. Design, Setting, and ParticipantsRetrospective
cohort study of 26 US hospitals in the Premier Healthcare Database with a baseline rate of norepinephrine
use of at least 60% for patients with septic shock. The cohort included adults with septic shock admitted to
study hospitals between July 1, 2008, and June 30, 2013 (n = 27 835).ExposuresHospital-level
norepinephrine shortage was defined as any quarterly (3-month) interval in 2011 during which the
hospital rate of norepinephrine use decreased by more than 20% from baseline.Main Outcomes and
MeasuresUse of alternative vasopressors was assessed and a multilevel mixed-effects logistic regression
model was used to evaluate the association between admission to a hospital during a norepinephrine
shortage quarter and in-hospital mortality.ResultsAmong 27 835 patients (median age, 69 years
[interquartile range, 57-79 years]; 47.0% women) with septic shock in 26 hospitals that demonstrated at
least 1 quarter of norepinephrine shortage in 2011, norepinephrine use among cohort patients declined
from 77.0% (95% Cl, 76.2%-77.8%) of patients before the shortage to a low of 55.7% (95% Cl, 52.0%-
58.4%) in the second quarter of 2011; phenylephrine was the most frequently used alternative
vasopressor during this time (baseline, 36.2% [95% Cl, 35.3%-37.1%]; maximum, 54.4% [95% Cl, 51.8%-
57.2%]). Compared with hospital admission with septic shock during quarters of normal use, hospital
admission during quarters of shortage was associated with an increased rate of in-hospital mortality (9283
of 25 874 patients [35.9%]vs 777 of 1961 patients [39.6%], respectively; absolute risk increase = 3.7% [95%
Cl, 1.5%-6.0%]; adjusted odds ratio =1.15 [95% Cl, 1.01-1.30]; P =.03).

*  Conclusions and Relevance Among patients with septic shock in US hospitals affected by the 2011
norepinephrine shortage, the most commonly administered alternative vasopressor was phenylephrine.
Patients admitted to these hospitals during times of shortage had higher in-hospital mortality.



Epinefrine & Fenilefrin

26 hastaneden yaklasik 28.000 hasta
Norepinefrin temin edilemedigi donemlerinde

Fenilefrin en yakin alternatif ajandir
(kullanim% 36'dan yluzde 54 ")

Ayni donemde, septik soktan mortalite orani
yluzde 36'dan ylzde 40'a yukseldi.

Bunun fenilefrin ile dogrudan iliskili olup
olmadigi bilinmemektedir.



llave Tedaviler

glukokortikoidler

inotropik ajanlar

kirmizi kan hucresi (RBC) transflizyonu
rutin olarak uygulanmaz

refrakter vakalar veya 6zel durumlar icin
kullanilabilecegini kabul etmektedir.



Lower versus higher hemoglobin threshold for transfusion in
septic shock.

Holst LB, Haase N, Wetterslev J, Wernerman J, Guttormsen AB, Karlsson S, Johansson Pl, Aneman A, Vang ML, Winding R, Nebrich L,
Nibro HL, Rasmussen BS, Lauridsen JR, Nielsen JS, Oldner A, PettilaV, Cronhjort MB, Andersen LH, Pedersen UG, Reiter N, Wiis J, White
JO, Russell L, Thornberg KJ, Hjortrup PB, Miiller RG, Mgller MH, Steensen M, Tjader |, Kilsand K, Odeberg-Wernerman S, SjgbgB,
Bundgaard H, ThygMA, Lodahl D, Mzerkedahl R, Albeck C, lllum D, Kruse M, Winkel P, Perner A, TRISS Trial Group, Scandinavian Critical
Care Trials Group N Engl J Med. 2014;371(15):1381. Epub 2014 Oct 1.

BACKGROUND Blood transfusions are frequently given to patients with septic shock. However, the benefits and harms of different
hemoglobin thresholds for transfusion have not been established.

METHODS In this multicenter, parallel-group trial, we randomly assigned patients in the intensive care unit (ICU) who had septic shock
and a hemoglobin concentration of 9 g per deciliter or less to receive 1 unit of leukoreduced red cells when the hemoglobin level was 7
g per deciliter or less (lower threshold) or when the level was 9 g per deciliter or less (higher threshold) during the ICU stay. The primary
outcome measure was death by 90 days after randomization.

RESULTS We analyzed data from 998 of 1005 patients (99.3%) who underwent randomization. The two intervention groups had similar
baseline characteristics. In the ICU, the lower-threshold group received a median of 1 unit of blood (interquartile range, 0 to 3) and the
higher-threshold group received a median of 4 units (interquartile range, 2 to 7). At 90 days after randomization, 216 of 502 patients
(43.0%) assigned to the lower-threshold group, as compared with 223 of 496 (45.0%) assigned to the higher-threshold group, had died
(relative risk, 0.94; 95% confidence interval, 0.78 to 1.09; P=0.44). The results were similar in analyses adjusted for risk factors at
baseline and in analyses of the per-protocol populations. The numbers of patients who had ischemic events, who had severe adverse
reactions, and who required life support were similar in the two intervention groups.

CONCLUSIONS Among patients with septic shock, mortality at 90 days and rates of ischemic events and use of life
support were similar among those assigned to blood transfusion at a higher hemoglobin threshold and those
assigned to blood transfusion at a lower threshold; the latter group received fewer transfusions.






