O Bapiwg mMaocxwyv acOevng
OTO TUNMa Kai oto TEN

INTTiKN KaramAnéia

faPpieAaTov Evdokia
E€eibikevouevn MEO - MaBoAoyocg



-
Mapovoiaon MTEPICTATIKOL

e [uvaika 70 eTwVv TpooepxeTal ota TEM Aoyw advvapiag,

KATAPROANG SLVAUEWY, YEVIKELUEVNG KAKOLXIAC.

e  ATOUIKO QVAUVNOTIKO: APTNEIAKN LTTEPTACN, SLCAITISAIUIQ,

OLXVEC OLPOAOIMWEEIC (2 €TTEICOSIA TO TEAELTAIO £TOC), ICTOPIKO

VEPPOAIBIOONG

e QDAPUAKELTIKN AYWYN KAT' OIKOV:

BaAcapTtavn/vdpoxhwpoBeialibn, ciupacTtarTivn

e [Mapovoca vooog: armo 3uEPoL KAtapRoAn Suvapewy, vaouTia.

'Epetol (-), epmmopeTo (), piyog (-). Avcoupia.



T
i11a TEN

e ZOTIKA onueia: Al 90/60mmHg, X¢ 100/min, ® 36, SO2 99%.

o KAIVIKA e€€Taon: own wxpEn, AOITTN KAIVIKA €€€TACN K.

e« ECG: SR, xwpic SIaTAPAXEG

RO BWPAKOG: X®WPEIC TTABOAOYIKG evPNUATA

 EpyaoTtnpiakog eAeyxog: WBC 8.22 (poly 92%), creat 2.4mg/dl, CRP 5.1mg/dl,
AOITTOC EPYAOTNPIAKOG EAEYXOG K.(p

o Tevikr) oLpwV : apBova TTLocPpaiIpIa

e US veppwV : Xwpic TabBoAoyIiKd evpnuaTa

H aocBevng eicayetal oe NaboAoyikn KAvIKN ye S1ayvwon ofeiag VEPPIKNG AVETTAPKEIAG

KAl TMOAvVNG AoINwENS OLEOTTOINTIKOL.

TiBeTal oe avTIBIOTIKA aywyn e KePTpIaEovn Kal iv evudarwon ye N/S 60mi/h.



-
ITOV OPOYPO

APXIKN AIHoSLVAUIKN KAl KAIVIKN BEATICOON.

3" NUEOA VOO NAEIQC:

AoBevNC LTTVNAIKN. GCS 13/15. Al 60/40mmHg, ¢ 120/min, SO2
94%, @ 38.6. RR 24/min. EbaicBnoia otnv ynAapnon tnS AE
KOIAIOKNG XWPEAC.

EoyaoTtnpiakog EAeyX0OG: avénon SeikTwy pAeyuovng (WBC 13.2,
CRP 21.4mg/dl), creat.1.7mg/dl, lac 1.8.

KaAAigpyeia ovpwv: Pseudomonas aeruginosa (R: ceftriaxone)



Hour
bundle

> 2L N/S 0.9% iv (Bapocg
aoBevoLC 70kg)

> avaPaBuion avTiBIOTIKNG
AYWYNG O¢
TTTEQAKIANIVN/TalOUTTAKTAWN
Baoel avTIBIoypauuAaToS aTmo
K/Q oLPWV

> £vapén xopnynong
vOPadpevaAivng



-
Epotnon 1

META TNV QEXIKN AVTIMETWTTION HPE LYPA KAl AYYEIOOLOTTACTIKA N
acBevng exel Al 80/50mmHg. AauPavel levophed 5mi/h
(0.19mcg/kg/min). Eivai o€ PIN O2 4I/min. ABG: pH 7.37, pCO2 38,
pO2 108, HCO3 21, Lac 2.2. GCS 13/15. lMoia €ival n emouevn
Kivnon cag?

ALENON S5O0NC AYYEIOCLOTIACTIKWV

Xopnynon emmAeov N/S 0.9% 500ml iv + Albumine 20g iv
Xopnynon R/L 500ml

ToTToBETNON KEVTPRIKNG PAEBIKAS YOAUMNG

AITNUA YIaO JETAPpOPa o€ MEO

A



Sepsis pathogenesis

Proinflammatory response Excessive inflammation causing collateral damage (rissue injury)

Pathogen factors |

Load

Virulence . -
Pathogen-associated .
malecular patterns
Proteases -
Reactive oxygen

1:.

Host-pathogen interaction

adrenal axis
Cenetics

Ape
Other illnesses

w

Medications

gland

Antiinflammatory response I s

& o5

- % . . it -

Cytokines 4y -
-

Leukocybe activation

- Perpeteation of inflarmmation

species Complerment products

t

Complement activation

Neurcendocrine regulation
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Liwer, .
intestine SPIIE"
. Morepinephrine
| Host factors Hypothalamic—
Enviranment pituitary— — Acetylcholine

Inhibition of proinflammatory
cytokine production
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Impaired function
of immune cells

'

Apoptosis of T, B,
and dendritic cells

Expansion of regulatory
T and my=loid

P

suppressor cells

Impaired -
phagocytosis

wdary infec

Coagulation proteasses

Coagulation activation Mecrotie cell death

Damage-associated
maolecular patterns

Inhibition of proinflammatory
Eene transcription

1

b
Antiinflammantory cytokines
Soluble cyrokine receptors
Negative regulators

of TLR signaling
Epigenetic regulation

Severe sepsis and septic shock.

NEJM. 2013



Circulatory Shock. NEJM. 2013

Microvascular thrombosis, activation of coagulation, impairment of
anticoagulant mechanisms. Endothelial injury, vascular leak, loss of
barrier function of the endothelium, increased permeabilitity.



T
IV Fluids

We recommend that a fluid challenge techniqgue be applied
where fluid administration is continued as long as hemodynamic

factors continue to improve
The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA. 2016

» How much fluid is needed?

» How can we monitor the fluid resuscitation
(which hemodynamic factors?)?

» What is the optimal fluid in sepsis?

75%

«  More organ injury * Worse edema

* Higher mortality Impaired oxygen
* Vasopressor-induced ypervolemie diffusion

Euvolemia
digital necrosis \ / * Worse ARDS

Fluid Status

Hypovolemia

ICU Mortality

5%



T
IV Fluids

[ Preload dependent —# Preload Independent

v
B

Stroke Volume

Volume Vasoactives

LV Preload/EDV

Tissue Edema, Fluid Balance, and Patient Outcomes in
Severe Sepsis: An Organ Systems Review. Journal of
Intensive Care Medicine, 2017.

Dynamic markers:
CO/echocardiography, passive
leg raising, pulse pressure
variation, stroke volume variation
Static markers:

CVP, lactic acid, diuresis

Dynamic markers: Not
applicable in resource-limited
settings.

Not tested in septic patients.



T
IV Fluids

« We suggest using either balanced crystalloids or saline for fluid

resuscitation of patients with sepsis or septic shock.

« We suggest using albumin in addition to crystalloids for initial
resuscitation and subsequent intravascular volume replacement

in patients require substantial amounts of crystalloids.

The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA. 2016

Use of saline is associated with hyperchloremic metabolic acidosis,
renal vasoconstriction, acute renal failure.

Existing trials have not sufficiently evaluated fluid administration in
sepsis. (1,2)



The NEW ENGLAND JOURNAL aof MEDICINE

| ORIGINAL ARTICLE ‘

Balanced Crystalloids versus Saline
in Critically Il Adults

« Randomised controlled one-center trial. 15.802 patients

 Primary outcome was a major adverse kidney event within 30 days —
a composite of death from any cause, new renal-replacement
therapy, or persistent renal dysfunction (defined as an elevation of
the creatinine level to 2200% of baseline) — all censored at hospital
discharge or 30 days, whichever occurred first.

* In the subgroup of patients with sepsis, in-hospital mortality was 25.2%
in the balanced crystalloid group vs. 29.4% in the saline group
(Adjusted OR 0.80; 95% CI, 0.67-0.97, p=0.02)

 The patients received relatively small volumes of fluid: median 1000ml
for balanced-crystalloid group and 1020ml for the saline group.



T
Vasopressors

No RCT of vasopressors shows a

significant difference in 28-day

mortality rate.

Norepinephrine remains the

first line vasopressor,
epinephrine or vasopressin are
second line, dopamine is

recommended only in highly

selected bradycardic patients.

3)




Vasopressors
Fupor  Wecporacvly  Matodlates  Dsehveos

Morepinephinne al =@, B2 Irmmine activity 5100 P rmin
Epinephrine al =, 2 Imimune acthaty 560 pg/ig mi
) Mare 1 than NE
Catecholamines _ Phenylephiine al IFnemine acthity S0-100 g bolus
0.1-1.5 pgy/g min
Doparmine DAL, DAZ Imimiine activity 1-5 pig min Jow dose®
5-15 p/kg min moderate dose
_ 20-50 kg min high dose
Vasopressin AVPRI1a, AVPHRID, AVPRZ  Immune activity 0.01-0.04 L rmiln
lerlpressin AVPRIa (AWPRID) = AVPRZ 7 Immune activity 1.3 pkg he
N 20160 pghour biobus: 1 mg
on- 1 Selepressin AVPRIa | Angloposetin-2 1.25-2.5ng/kg min in phase 2
catecholamines | Vascular leak 1.25-5.0 ng/kg min in phase 3
Anglotensin-ll Anglotensin | receptors 4 Vasopressin 5-200 ng/kg min (frst 3 h; 1.25-40 ng/
(AGTR1, AGTRZ) % Ervthwopoletin kg min up to 7 days

Russell JA. Vasopressor therapy in critically ill patients
with shock. Intensive Care Med. 2019;45(11):1503-1517.



Mapovoiaon mEPICTATIKOL (oLVEXEI)

4N NUEPQA VOONAEIaG: acBevnc oLyxLuTikn, GCS 14/15. Al 100/60mmHg.
2 110/min. SO2 91%.

Aappavel R/L pe 80mi/h, levophed 10ml/h. Icolbyio 24wpou: + 2300ml

Taxeia AvaTTveLOTIKN ETTISEIVON AcBeVOULC.
ABG oe MME: pH 7.36, pCO2 42, pO2 51, HCO3 23, lac 1.6
AIGCWOWANVWON acBevoLS AOYW AVATTVELOTIKNG AVETTAPKEIQG.

RO BwEAKOG TTPO
SIACWANVWONG

MeTapoPA aoBevoLC
otnvy MEG®




-
Epotnon 2

Baoel TV TTOpAmavew BOa KAvaTte KATTOIA ETTITTAEOV
SIAYVWOTIKN/OEeOATTELTIKN TTAPEUPRACN 24WPEEC TTIOIVE

Kauia mapeupaon
YTTEPNXO KAPSIAC KAl KAOPSIOAOYIKN EKTIUNON
AIQCWOANVWON AoBevoLG

AvapaBuion avTiBIOTIKNG aywyns Yia KAAvwn
£EVOOVOOOKOUEIOKWV TTAB0OYOVWYV

e



MEO

MeTA TN SIACWANVWON TAxEIa
AEQOUETPIKN PEATIOON a0BevOLG

US kapbiag : apioTepn KOIAIC
PLOIOAOYIKWV SIACTACEWY, KOAN
OLOTAATIKOTNTA (EF 50-55%), uETpIia
TTOOG COPRAaPr AVETTAPKEIQ
HITPOEISOULG, SIATACN APICTEQOL
KOATTOU, QUENUEVES TTIECEIC
TTANPWONG, SIACTOAIKN
SuoAeTovpyia, IVC 22mm.

AMK: Pseudomonas aeruginosa

RO BWOEAKOG HETA SIACWANVOONG



e
Antimicrobial therapy

« We recommend empiric broad-spectrum therapy with one or more
antimicrobials for patients presenting with sepsis or septic shock to

cover all likely pathogens (including bacterial and potentially fungal or
viral coverage)

« We recommend that empiric antimicrobial therapy be narrowed once
pathogen identification and sensitivities are established and/or
adequate clinical improvement is noted

« The addition of a supplemental gram-negative agent to the empiric
regimen is recommended for critically ill septic patients at high risk of
infection with such multidrug-resistant pathogens (e.g., Pseudomonas,
Acinetobacter, etc.) to increase the probability of at least one active
agent being administered

The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA. 2016



-
Ep®Tnon 3

MeTA ammo 12000€GC: AoBevnG SIACWANVWUEVN. YTTO KATAOTOAN.
YTadlakn aipodvvauikn eméeivwoon. NopadpevaAivn  25mi/h.
Ytadlakn eméeivwoon édlovpnong 20mli/h. Moia eivalr n emouevn
OePATTELTIKN CAC Kivnon?

Xopnynon 2°° ayyeiooLOTTAOTIKOU

Xopnynon vdpokoPETI{OVNG

Alovbpnon

AOKIJACIA JE LYPA KAl ETTAVAANYN LTTEENXOL KAPSIAG
'‘OAa TO TTAPATTAV®

O~ bR



Refractory shock

 Areasonable definition of refractory shock would be an
iInadequate response to high-dose vasopressor therapy
(defined as 20.5 mcg/kg/min norepinephrine- equivalent

dose).

 Regardless of the precise definition, there is an associated

mortality of up to 50%.

o Patients with vasopressor requirements greater than
1 yg/kg/min norepinephrine or equivalent who continue to
deteriorate clinically have a reported mortality as high as 80—
90%. (4)



Vasopressor Use for Adult Septic Shock
(with guidance for steroid administration)

Initiate norepinephrine (NE) and titrate up to 35-90 pug/min
to achieve MAP target 65 mm Hg

b ot

~
MAP target f MAP target‘ not achieved
achieved and judged
\ poorly responsive to NE
Add vasopressin up to
Continue norepinephrine alone or 0.03 units/min to achieve
aclld vasolpress!n 0.03 umts/nl1|n MAP target* J
with anticipation of decreasing \
norepinephrine dose ’ ‘
MAP target MAP target
achieved not achieved

¥

Add epinephrine up to
20-50 pg/min to achieve MAP
¥

* Consider IV steroid administration
** Administer IV steroids ¢
*** SSC guidelines are silent on phenylephrine arge

Notes: ‘ '

* Consider dopamine as niche vasopressor in the presence of sinus bradycardia.

MAP target MAP target
* Consider phenylephrine when serious tachyarrhythmias occur with norepinephrine or epinephrine. achieved not achieved
* Evidence based medicine does not allow the firm establishment of upper dose ranges of
norepinephrine, epinephrine and phenylephrine and the dose ranges expressed in this figure are
based on the authors interpretation of the literature that does exist and personal Add phenylephrine up to
preference/experience. Maximum doses in any individual patient should be considered based on 200-300 pg/min to
physiologic response and side effects. achieve MAP target™**

A Users’ Guide to the 2016 Surviving
Sepsis Guidelines. Crit Care Med.
2017



Corticosteroids in sepsis: The end of the road?

e Between 1976 and 2017, 22

randomised placebo-
4 controlled trials with conflicting
ot results.

2 recent meta-analyses in 2018
with conflicting results

Inflammopathic

M..  The available evidence
“""""“*‘ mm suggests that in patients with
(it mn..,.., septic shock, treatment with
- @ hydrocortisone reduces
vasopressor dependency, time
- @ to extubation, and ICU length

Patentially beneficial Potentially harmful I Of Stay

 Hydrocortisone appears to

Figure: Balance of the benefits and potential harms associated with the use of glucocorticoids in patients

with sepsis and septic shock reduce mortality in the sickest
The orange bubbles are thase with lower certainty of evidence. The blue bubbles are those with higher certainty of . . .
evidence subgroup of patients with septic

shock.

The role of glucocorticoids as adjunctive treatment for sepsis
in the modern era. Lancet Respir Med 2018



Statistics

e INTTIKO ooK: 10.4% TV clcaywywyv o MEO

« Méon Bvnrotnrta: 37.3% o€ MEO (5)

e INTITIKN KATATTANEIQ: ATTO TIC TTIO TTOALSATTAVEC IATPIKES SIAYVWOTEIC
(6)

« Evbéovoookoueiaka £€06a: 30% TV OLVOAIKWY OIKOVOUIKWV
£€O6V EVOC ONTITIKOL aoBevn

e ALENUEVOC KIVOLVOC BAVATOL ETTIMEVEI PEXO! KAl 5 TN WETA TN
voonAeia. (7)

e 1/3 TV aoBeVY TTOL EMIRIOVOLY KATAANYEI OTOLGS 6 pNveg. 1/3

AocBevwv TapoLolalel TEPORANUATA KIVNTIKOTNTAC KAl
avToEeELTTNEETNONG. (8)
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