O&coBAOIKEC dIATAPAXEC OTOV
acOevn KaTa Kai HETA TNV
avaiodnoia

MOYAOYAH EAENH
2. AIEYOYNTPIA MEO, 'NO «INMNOKPATEIO»



KAINIKA NMAPAAEII'MATA

AcbBevnc 22 eTwv ilocayeTal oto NOCOKOUEIO JETA AINOBUMIKO ENEICODIO OF
AnBapyikn KaTaoTaon, anupeToC UE avapePOUEVOUC ano PIAOUC ENETOUC
TO TeAeuTaio 3puEPO. Opewn Kakn, kolAia paAbakn avwduvn, ano Levin
1500 ml.

AM:114/64 mmHg, o@UE&eIc:73/min, avanvoec:6-8/min, dioupnan

IKQVOMOoINTIKN

pH=7,61, HCO3=65, PaCO,=55, Pa0,=70 (21%0,) U=300, Cr=2,6,
CPK=774, AuuAaon opou=370, Aeuka=23800, AsukwpuaTa
oAika/Aeuk=8,3/4,7, G Kal YaAaKTIKaA=KP

Na*t=127, K+=2,2, ClI-=56, Ca2*=11,4, Mg2+=2,3

EPQTHXEI>

1. 2xohiaoTe Tn dlaTapaxn nou eugavifel o acbevnc
2. Moia n diayvwoTikn kKal BEpAneuTIKn 0ac NPooeyyion?




NEPI H* KAI pH

ENQ TO 70% TQN 'MATPQN MIZTEYOYN OTI
EINAI KAAOI 'NQ2TE2 TH2 OB I2OPPOIOIAZ
MONO TO 40% AINANTA 2Q2TA 2E 2
EPQTH2EIZ OB

H EZHI'H2H TQN AEPIQN AIMATO2 OAHI'EL
2E NAOOZ XEIPIZMOYZ 2TO 1/3 TN
AEIFMATQN



OB diaTtapayec kar avaiodnaoia

O1 OB diatapayec nepieyxeipnTika oxeTidovrai:
= IE TNV VEUPOEVOOKPIVIKN anavTnon oTo stress
= TIC AnNWAEIEC AiJATOC KAl CWPATIKWV UYPWV
=TV EVOOPAEPIa XOpPnynon uypwv
= TIC OUVVOCNPOTNTEC Kal
= gNavioTaTa PE Tn XPrnon avaiobnoioAoyIKwV

napayovrwy, onwc n NpornogpoAn

Gattinoni L, ICM 2017
Beer KS, Vet Clin North Am Small Anim Pract 2015



OB JdiaTapaxeg kai avaiodnoia

KA€0I1 anoTeAel n VEUPOEVOOKPIVIKN anavrnon

> [ovo

> YnoTtaon

> YnoBepuia

> YnoBoAaipia kai

> 20BapeC NAEKTPOAUTIKEG Kal METABOAIKEC dIATAPAXEC

Van den Berghe, AJRCCM 12/2016
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MeTaBoAikoi HECOAABNTEC

KuTTapokiveg OpuG ZupnAnpauarda

MpopAEYHOVWOEIC AukokopTikodR) 'Evlupa
AVTIPAEYHOVWOEIC KaTexoAapiveg MNpwTeAoEC
Mapaywv VEKpWONG OYKOU- [Aoukayovo AAa AucOoWHIKA
AINwAsIC pECOAABNTEC Oupogivn NenTidia

Mapaywv evepyonoinong PLT AuénTikn opuovyy  Pilec o§uyovou

MpooTayAavdiveg
©popBo&avec
A\EUKOTPIEVIA

Onos1dnN-veupodiaBiBaocTEg
Eyke@aAivecg

EvOop@ivec
OEcidio Tou alwTou
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>

Level
observed
during health

or hormone secretion rate

T3 (and T4), IGF-I

Hormone plasma concentration

ACUTE PROLONGED RECOVERY (?)
illness illness

Van den Berghe, AJRCCM 12/2016
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Circulation

Feedback inhibition

_|

CRH ?

ACTH Tl

Y

Cortisol availability T
- Production nl / +1/ +4

Feedback control

Cytokines, toxins,
low ACTH

- Clearance {4

A-ring reductases .
11p-HSD2 +

Elevated plasma cortisol

Predominantly driven by
suppressed corlisol clearance
with suppressed ACTH

CRH?

ACTH T—nl

y

Cortisol availability nl
- Production T—nl

- Clearance T—nl

Normal plasma cortisol

Van den Berghe, AJRCCM 12/2016

CRH ?

ACTH Ll

Y

Cortisol availability low?
- Production .

due to adrenal
atrophy
(loss of ACTH signaling)

- Clearance |

Risk of low plasma cortisol
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200 -

175 -

% Resting 1507

Metabolic
Rate
125~

Major burn
/ Major trauma or surgery
with critical illness

Major surgery
(uncomplicated)

104~— — — — — — Normal range
-N
- Starvatllnn l | . |
A 10 20 30 40 50
Insult or Days

Starvation
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Enidpaon TnG avaiodnoiag oTn VEUPOEVIOKPIVIKN anavrnon

=  ONOIOEION: KATAOTOAN EKKPIONC opHovwyY o€ €ninedo unobaAapou-
unoguaong (YEVETIKOI NAPAYOVTEC?)

= Bevlodialenivec: avacToAn napaywyng kopTi{OANG ano Tov pAoIO
TWV EMVEPPIdIWV

= grop1darn: €unodidel Tn ouvBean kopTICOANC 000 kAl aAOOOTEPOVNC

= KAovIdivn: PEIWVEl TNV oupnadnTikoadpevepyikn Kal kapdiayyeiakn)
anavTnon oTo stress

= TOMOMNEPIOXIKN avaiodnoida: avacTeAEl aywyne TOOO KEVTPONOAWV
000 Kal (PUYOKEVTPWYV NMPOC Ta Opyava-oToxou £peBIoUATWV

H avaioOnoia dsv pnopei va EpnodicEel TNV EKKPION KUTOKIV®V

WG AnNAavTnorn OTO XEIPOUPYIKO TPAUHG

Kershaw, Pharmacol Biochem Behav 2015
Meyanci Koksal, Trauma Acil Cerrahi Derg 2015
Pereira-Santos, J Craniofac Surg 2013
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AVanveuoTIKN OEE@WON

To TUMNIKO OEVAPIO €ival O PETEYXEIPNTIKOC
aocBevnc nou AapBavel unepPoAikn aywyn
IE OMIOEION

Kal 0O UNOAEPICUOC NMOU OPEIAETAl OE ATEAN
avaoTpoPn VEUPOUUIKOU AMOKAEICHOU



OB JdiaTapayeg kai avaiodnoia

AvanveuoTikn aAkaA®on

To oevapio auTo ep@avideTal ouvnBwc
oTov acBevn nou napouaialel cofapo
LETEYXEIPNTIKO NMOVO, KUPIWC PUETA Ano
XEIPOUPYIKN ENEPPBAC oTO Bwpaka n
OTNV avw KOIAIaKN Xwpa
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Mnavikog aepiopnog
. Broympu Baapn Buwoguown) Brapn
Kvttapoxivee, Xouninpopo Aldoyiomn Kol VTEPOAITAUCT] KDWEAIO®V
IIpoctovoetdn, AcvkoTpiévia KvkAiikn ateiektocio
Pilec O&vyovov, Ilpmtedceg AVENGT eVO0BOPUKIKNG TiECTC
Ovdete p!(pllu AVENGT KDWEAIOIKNC TplXDElﬁ!Kﬂg OlUMEPATOTNTUC
Metavactevon Poktnpioiov Meiwon kopdtokng Topoyms
l Meiwon 16TIKN G apdevong
]
— . Amnotepa opyava — 2ovopopo Heivopyavikig
IoTikn PAGPN Averapxkarag (MSOF)

Alatopayn Tpoceopds o&vuyovou
Boktmpropia
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MeTaBoAikn AAkaAwon

ouvNOWC IaTPOYEVOUC NPOEAEUCNC

ano unepaspiocuo acBevwv pe XATT

au&non Tn¢ d1Iapopac 1I0XUpwWV 1I0VTWV AOyw au&énonc Tou
vaTpiou: Xoprnynon npoiovTwy aildaTtoc, NApeEVTEPIKNC
diaTpoPnc, OITTavopakikwyv

unoxAwpaipikn HETaBoAikn aAkaAwon. Autn n
NPOEyXEIPNTIKN dlaTapaxn napaTnpeiTal KAacika PJe uywnhn
YAOTPEVTEPIKN anoPpa&n (o€ EUETO NAPAYETAl Eva HOPIO
dITTavOpakikou yia anwAela Kabe 10vToc udpoyovou,
enavappo@aATal To VATpIoO ano Touc veEPPoUC). AUTOi O
aoBeveic BpiokovTal 0 KATAOTAoN NANPOUC £VOEIAC OYKOU
MOU EVEPYOMOIEI TO OCUCTNHA PEVIVNC AYYEIOTEVOIVNG
(xelpoupyIKn eneppacn oTov NUAWPO??)
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2uoTtaon NaorpiknG ‘Ekkpionc/1 L

METABOAIKH AAKAAQEH EMETQN
o + . £uetol H*

Na* : 20 mEq -
e K* :10 mEq CI-
e CIF :120 mEq

UTTOAELN VY POV

H,CO,

 H* :90 mEq } VTOYKOLULio
HCO," K////jf
EEX AEX

A + Temav. Na*
Vg emov. Na L enay. K*
Tenav. HCO, Merav. HCO,]
£V VQIioTATOL OTOV dEV

@Oaver 6o
TEPLEYOLEVO OTO
12/8axtvro
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ZUOTAOT UYPWV COHATOG

MAdopa
FaoTpLlkog XUHOG A

B
EvtepkOG XUMOG
XoAn
Noaykp. XUpog

Evéokuttapio Yypo

Na*
142
45

100

120
140
130
10
mEq/I

K+
4,5
30

45

20
5
15
150

mEq/I

H+

70

0.01

mEq/I

Cl
100
120

115

110

5

mEq/I

HCO,-
25
25

30

30
40
80
10
mEq/I

Prot
16

60
mEq/I

PO,
2

100
mEq/I

50,
1

20
mEq/I



OB JdiaTapayeg kai avaiodnoia

MeTaBoAiki) OEEWON

= JoTIKN unoapdeucn «PE AuENUEVO XAOUa

aviOVTWV» 0EEWON
= YnepXAwpPalpikn HETABOAIKN 0EEWON
«XWPIC XaoNa aviovTwv-unepxAwpaiikn»
= KeTOEEWON

= PAPUAKEUTIKN



d1aTapayec kai avaiodnoia

MetaBoAikn 0EEmon-FaAakTikn

FAukoAuon (kutTaponAacua)

Glucose
-—Acid maltase (11D
Branching Lysosomal
(IV]) enzyme degradation
Glycogen \\ (VI - liver)
3 e
Galactose (o} synthase™~y 7 Glycogen

—i— Phosphorylase a —a— Phosphorylase b
(W - muscle)

. FLLD
+ -~ Galactose kinase UPG +
_,J «— Crebranching FEK
Galactose 1-F -m=UJDF Galactose / Gluco T EnNZyme
Glucose 1-f
(111}
1 UDFG-P —— P51

Gl 3 Gk
Galactose 1-P UDF Galactose ucose 6-F Glucose
uridyl transferase epimerase ShPase

(1a)

Fructose G-F
F-1,6-8P —= A § —— PFK (VD)

Fructose Fructose 1, &-P
Fructokinase

Fructose 1-F Glyceraldehyde 2 P + Dihydroxyacetone phosphate

T—- 1,3 Biphosphoglycerate

- PG

Aldalase A

3-Phosphoglycerate
—— {5

Cell
membrane

2-Phosphoglycerate
—%— Enolase
Fhosphophoenol pyruvate
— PR

FEPCK, Py ruvale ——— | 5ctqhe

LOH
%Pﬂl

Oxaloacetate + acetyl Cofl ——m=Citrate
TCA
Citrate synthetase

Cell
GLUT2 membrane

Extracellular
glucose
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MetaBoAikn 0EEmon-FaAakTikn

KUKAOG KITPIKOU OEEO0C, OEEIOMTIKN PWOPOPUAInON

Carbohydrates ;
Fatty acids 1G|""m|"'5'5 Aming acids !'
= =
Pyruvate Membrane

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIhlIIIIIIIIIIIII_IIIIIIIIIIIIIIIIIIIIIIIIIIIII 4-)

PYFUVIZE - Armino acids

SRR O AcetylCoA e
acids

Oxaloace s =
Maleaty

H akeTuAopada

TOoU Oo&cIBVETAI
ot CO,

Complex 1
Ebite- FeS +FeS-=Fes Coty» [yt ht-q.: 1;:1-?.';:51-1:4:51 o c_ric|c~,: TEE;: :r. | —=[04]
FAD=FeS~FeS—rFes” | s :
Complex 11 /‘ﬁn lexy
ADP  ATP

P
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MetaBoAikn 0EEmon-FaAakTikn

AiTIa YAAAGKTIKNG OEEWONG

= AlaTapaxec TnG HIKpokukAopopiac (onyn, oopapn 1oxaiuia, o<
au&nuevn katavaAwon o&uyovou A.X. kpion acbuartoc,
eNIANMTIKN Kpion)

= Meiwpevn npoopopa oEuyovou (kapdioyevec shock, Tpauua,
avaipia)

= O1 HeTABOAEC TOU KUTTAPIKOU PETABOAIOUOU GE OUVOUACHO WE
TN duoAsIToupyia TwV PITOXovOpiwv (ZA, Kakonoelec,
unoyAuKaiuia)

= Xopnynon papuakwv n kar ouciwv (METPopuivn, Aive(oAidn,
npono@oAn, HeBavoAn)

Chasou, The Greek e-journal of perioperative Medicine 2016
Chertoff, J Intens Care 2015



OB JdiaTapayec kai avaiodnoia

To Zok xapakTnpeilerar ano pia
ONHAVTIKN HEIOON TNC IOTIKNG apdeuongc,
HE ANOTEAECHA TNV HEIMMEVN NApoyn
oEuyovou OTOUG I0TOUG

I SYMPATICO-ADRENERGIC REACTION ‘ CENTRAL VENOUS PRESSUREl

VASCULAR SYSTEM
Peripheral Vasoconstriction Hypotension

¥ TISSUE PERFUSION | 9
Cardiac Oxygen ConsumptionT Oxygen Delivery (DO,) l Oxygen Consumption (VO,)T'

v

Anaerobic Metabolism <= Tissue Acidosis,

* COAGULOPATHY

HYPERINFLAMMATION Coagulation Factors |
c IMMUNODEPRESSION Platelots |
| 3 |

CONSUMPTION LOSS

\ DIC? Hyperfibrinolysis

MULTIPLE ORGAN FAILURE




OB JdiaTapayec kai avaiodnoia

> A€IKTEC OUOAEITOUPYIAC OPYAVMV
ApTnpiakn uno&uyovaiyia (PaO,/FiO, <300)
O&cwc eppavidopevn oAiyoupia (<0,5 mL/kg/wpa yia 2 wpec)
KpeaTivivnp opou >2 mg/dL
Alatapayxec nnktikoTntac (INR >1,5 n aPTT >60 secs)
©popponevia (PLT <100.000/uL)
YnepxohepuBpivaipia (oAIkn xoAepuBpivn opou >2 mg/dL)
AlaTapayxec eninedou ouveidnong

> AIHOOUVAMIKOI OEIKTEC
>AlMl <90 mmHg, MAIN <65 mmHg, i nTwon AN >40 mmHg

> A€iKTEC unoapdsuonG
[aAakTIKO opou >2mmol/L
Rhodes, Surviving sepsis campaign, ICM 2017

Definitions for sepsis and septic shock, JAMA 2016



OB JdiaTapayeg kai avaiodnoia

MetaBoAixi) 0EEwon-FaAakTikn

JAMA. 2016 February 23; 315(8): 801-810. doi:10.1001/jama.2016.0287.
The Third International Consensus Definitions for Sepsis and

Septic Shock (Sepsis-3)

Mervvn Sinaer. MD. FRCP. Clifford S. Deutschman. MD. MS. Christopher Warren Sevmour.

Patients with sepnc shock can be identified with a clinical construct of

(18mg/dL) despite adequate volume resuscitation. With these criteria,

hospital mortality 1s 1n excess of 40%.



OB JdiaTapaxeg kai avaiodnoia

CONFERENCE REPORTS AND EXPERT PANEL

Surviving Sepsis Campaign:

@ CrossMark

International Guidelines for Management
of Sepsis and Septic Shock: 2016

Andrew Rhodes'", Laura E. Evans?, Waleed Alhazzani®, Mitchell M. Levy*, Massimo Antonelli®, Ricard Ferrer®,

A. INITIAL RESUSCITATION

1.

Sepsis and septic shock are medical emergencies, and we recommend that treatment and resuscitation begin
immediately (BPS).

We recommend that, in the resuscitation from sepsis-induced hypoperfusion, at least 30 mL/kg of IV crystalloid fluid
be given within the first 3 hours (strong recommendation, low quality of evidence).

We recommend that, following initial fluid resuscitation, additional fluids be guided by frequent reassessment of
hemodynamic status (BPS).

Remarks: Reassessment should include a thorough clinical examination and evaluation of available physiologic
variables (heart rate, blood pressure, arterial oxygen saturation, respiratory rate, temperature, urine output, and
others, as available) as well as other noninvasive or invasive monitoring, as available.

We recommend further hemodynamic assessment (such as assessing cardiac function) to determine the type of shock

if the clinical examination does not lead to a clear diagnosis (BPS).

We suggest that dynamic over static variables be used to predict fluid responsiveness, where available (weak
recommendation, low quality of evidence).

We recommend an initial target mean arterial pressure of 65 mm Hg in patients with septic shock requiring
vasopressors (strong recommendation, moderate quality of evidence).

We suggest guiding resuscitation to normalize lactate in patients with elevated lactate levels as a marker of tissue

hypoperfusion (weak recommendation, low quality of evidence).




OB di1aTapayxec kai avaio

Damage control closure of the abdominal wall Orthopedic damage control

Temporary closure of the abdominal wall uses a dressing that allows for rapid re-entry, Following open extremity fracture, damage control surgery may include placement of an external fixation device to provide
while providing an avenue for efflux of abdominal fluid and protecting the viscera. rapid bony stabilization. Definitive extremity reconstruction is performed at a later time once other life-threatening injuries
have been managed.
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MetaBoAikn 0EEmon-FaAakTikn

Prognostic Significance of Blood Lactate and Lactate
Clearance in Trauma Patients

Marie-Alix Régnier, M.D.,* Mathieu Raux, M.D., Ph.D.,+ Yannick Le Manach, M.D.

All trauma patients

{n=730)
*
POPULATION ANALYZED

Initial Blood Lactate
{n=586)

Blood lactate at 2 h
(n=373) Lactate clearance (n=453)

-measured (n=237)

Blood lactate at 4h -corrected (n=135)
(n= 289) -extrapolated (n=80)
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MetaBoAikn 0EEmon-FaAakTikn
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Correlation between sequential measures of clearance lactate (LC) obtained between 0 and 2h, 0 and 4h, and 2to 4h:

Regnier, Anesthesiology 2012
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Mortality (%)
3

N
(&)
1

MeraBoAikn 0EEmon-FaAakTikn

04

40+

T . 0 oo O
Dl AR S K/

7 v X
Initial blood lactate (mM/L)

N QS 2 & ]
N \\Q,'\ 4V

Q
Ln, ya

v Q'
Lactate clearance (%/h)

.

Fig. 6. Mortality in the predefined categories of initial levels
and lactate clearance (n = 453). NRI = net reclassification

improvement.

Regnier, Anesthesiology 2012
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MeraBoAikn 0EEmon-FaAakTikn

Mortality in relation in arrival lactate

80%

70%
60% /
50% //

40%

30%

20% /'/

10% w

Mortality

0% T T r r
0-2.9 3-5.9 6-8.9 9-11.9 212

Arrival Lactate
Figure 1. Mortality in relation to lactate level at arrival.
Difference between each group is statistically significant

Median length of stay (LOS) in relation to arrival lactate

40 —
s d
30 e

/

25

LOS (days)

—

20 /./
15

10

0-1.9

2-3.9

4-5.9

6-7.9

>8

Arrival Lactate

Figure 3. LOS in relation to lactate level at arrival. Difference
between each aroup is statisticallv sianificant (o < 0.0001).

Quellet, J Trauma Acute Care Surg 2012
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MetaBoAikn 0EEmon-FaAakTikn

Mortality in relation to arrival base deficit

80%

70% /
60%

> 50% /

40%

30% /
20% /

10% /

r/

\\

Mortal

0% ‘ T ‘ T
0-4 5-10 11-15 16-20 =21

Base Deficit (BD)
Figure 2. Mortality in relation to BD level at arrival. Difference
between each group is statistically significant (p < 0.0001).

Median length of stay (LOS) in relation to arrival base deficit

45

» e
i

o 30
2 )y
32 7
®» 20 o
S s T—

10

5

0 T T T

0-4 510 11-15 >16

Arrival Base Deficit (BD)
Figure 4. LOS in relation to BD level at arrival. Difference Quellet, J Trauma Acute Care Surg 2012
between each group is statistically significant (p < 0.0001).
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MetaBoAikn 0EEmon-FaAakTikn

Table 1. Potential causes of hyperlactatemia in cardiac surgical patients.

Cause

Mechanism(s)

Onset

Inadequate oxygen delivery during CPB
Low cardiac output

Severe ancmia/hemodilution

Systemic inflammatory response syndrome

Exogenous catecholamines
(epinephrine, salbutamol, isoproterenol)
Hepatic ischemia

Limb ischemia
Mesenteric ischemia

Septic shock

Administration of lactated Ringer’s solution
Lactate-buffered renal replacement fluid
Grand mal seizure

Renal failure

Pancreatitis
Drug related

Tissue hypoxia (Type-A)
Tissue hypoxia (Type-A)
Tissue hypoxia (Type-A)
Accelerated glycolysis (Type-B)
Impaired tissue perfusion due to
microcirculatory failure (Type-A)
(e.g., due to prolonged CPB, massive transfusion)
Accelerated glycolysis (Type-B)

Tissue hypoxia (Type-A)

Reduced lactate clearance (Type-B)

Tissue hypoxia (Type-A) (e.g., IABP)

Tissue hypoxia (Type-A) (e.g., due to NOMI or
arterial embolus)

As per systemic inflammatory response syndrome

Increased lactate load (sodium lactate) (Type-B)

Increased lactate load (sodium lactate) (Type-B)

Accelerated aerobic glycolysis (Type-B)

Reduced lactate clearance (Type-B)

Tissue hypoxia (Type-A)

As per systemic inflammatory response syndrome

Propofol syndrome (Type-B)

Sodium nitroprusside (Type-A)

Early
Early or late
Early or late
Early
Early

Early or late

Early or late
Early or late
Early

Late

Late
Early or late
Late
Late
Late

Late
Late

NOMI, non-occlusive mesenteric ischemia.

Minton, Hyperlactatemia and Cardiac Surgery, J Extra Corpor Technol. 2017



Peak Arlerial Blood Lactale (rmMoliL)
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MeraBoAikn 0EEmon-FaAakTikn
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MeTaBoAiki) OEEMWON

= JoTIKN unoapdeucn «PE AuENUEVO XAOUa
aviOVTWV» 0EEWON

= YnepXAwpPalpikn HETABOAIKN 0EEWON
«XWPIC XaoPa aviovTwv-unepxAwpaiikn

= KeTOEEWON

= PAPUAKEUTIKN
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Stages of Fluid Therapy

Stabilization
De-
escalation
Sol

4 Phases or Stages of resuscitation
Rescue, Optimization, Stabilization,
De-escalation (ROS-D)
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Patients’' volume status at different stages of
resuscitation
.y

Volume
status

Optimization Deescalation
Rescue Stabilization

naesth @ 2014 Oxford University Press
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CONFERENCE REPORTS AND EXPERT PANEL

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

Andrew Rhodes'", Laura E. Evans?, Waleed Alhazzani®, Mitchell M. Levy*, Massimo Antonelli®, Ricard Ferrer®,

A. INITIAL RESUSCITATION

1. Sepsis and septic shock are medical emergencies, and we recommend that treatment and resuscitation begin

We recommend that, in the resuscitation from sepsis-induced hypoperfusion, at least 30 mL/kg of IV crystalloid fluid

be given within the first 3 hours (strong recommendation, low quality of evidence).
We recommend that, tollowing initial tfluid resuscitation, additional fluids be guided by frequent reassessment o
hemodynamic status (BPS).

Remarks: Reassessment should include a thorough clinical examination and evaluation of available physiologic
variables (heart rate, blood pressure, arterial oxygen saturation, respiratory rate, temperature, urine output, and
others, as available) as well as other noninvasive or invasive monitoring, as available.

4. We recommend further hemodynamic assessment (such as assessing cardiac function) to determine the type of shock

if the clinical examination does not lead to a clear diagnosis (BPS).

5. We suggest that dynamic over static variables be used to predict fluid responsiveness, where available (weak
recommendation, low quality of evidence).

6. We recommend an initial target mean arterial pressure of 65 mm Hg in patients with septic shock requiring
vasopressors (strong recommendation, moderate quality of evidence).

7. We suggest guiding resuscitation to normalize lactate in patients with elevated lactate levels as a marker of tissue
hypoperfusion (weak recommendation, low quality of evidence).
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2TOXOI TNC Oepansiac UE vuypa
(ouvTayuoypagouvTal wc pappaka)

= «ZTOXEUHEVN XOPnynon uypwv»
= OXI o€ NpooEyYION
«€&va peyedoc Taipialel o€ OAouc>
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SHOCK-TYNOZz YIPQN

TABLE Characteristics of fluids used in ized clinical trials ining the Ttati ies of patients with sepsis syndromes
Type of flu Trade name/manufacturer Electrolytes, mEg/ Buffer (mEgA)
lactate acetate  other
6% HES (200/0.5 - i 6.26] [el-
(200/0.5) Haes Steril - Fresenius, Hemohes 08 iso 154 154 0 0 0 0 0 no 3.5-7.0 _[6.261"[e1-3]

i 10% HES (200/0.5) = B. Braun, HES - Baxter [2.19]%[e1-3]
high-molecular-

“weight HES 6% HES (600/0.75) Hespan — B. Braun 309 is0 154 154 0 0 0 0 0 no 5.9 [16,20] [e3]

(200,000- (17

500,000 Da) hypertonic saline HES HyperHAES - Fresenius 2464 hyper 1232 1232 o o ] ] o no 3.5-6.0 el

&
pentastarch Pentaspan - Bristol-Myers 326 is0 154 154 o o 1] 1] o no 5 [20] [e4]
- i Venofi in = L]
lowe-molecular- 6% HES (130/0.4) Voluven — Fresenius, Venofumdin 308 iso 154 154 0 0 0 0 0 no 455 [A1415.18]
N B.Braun [e1,e3]

Aweight HES 6% HES (130/0.42)

130,000 Da) 42)in _ .

[ balanced solution Tetraspan 60 mg/ml = B. Braun 297 is0 140 18 4 5 2 1] 24 malate yes 5.6-6.4 [5] [e3]
dextrans §% dexctran 70,000 Dextran 70— Fresenis, 8. Braun. g1 iso 154 154 0 0 0 0 0 no NA [26)¢ [e2)
gelatins i gelatin F ~ Fresenius MNA 120 NA o o 1] 1] o no NA [B]

caprylate, 4 mmalf;

Buminate 5% - Baxter NA 145 HA NA o ] 1] o tryptohanate, 4; bicarbonate  yes NA [24] [e2]

(concentration not clear)
human — Bi

albumins "-ﬁj‘m“i: e Products NA 100-160 na 0 0 0 0 0 no NA (22,25.26) [e5]

4% Albumex — CSL MNA 140 128 o o 1] 1] o octanoate, 6.4 mmal yes NA [3] [e6]

5% Albumin - Cutter NA 154 154 o o ] ] o no NA [16.20]
nommal saling 0.9% NaCl 308 is0 154 154 o o ] ] o no 45-7.0 [e7]
hypertonic saline 3% NaCl 1030 hyper 513 513 o o ] ] o no 45-7.0 [23] [e2]
lactated ringer 275 is0 130 110 4 3 ] 28 o yes 6.0-7.5 [27] [eT]

Sterofundin 150 (Ringer's Acetate| .

i 300 iso 145 127 4 5 2 0 24 malate yes 5.1-5.9 5] [e3]
crystaloids madified ringer —B.Braun
in — B.Braun 299 iso 140 106 4 5 2 45 o yes 45-75 [2] [e3]
half-strength Damow's
solution with 5% MNA hypo 61 51 18 o 1] 27 o possible: bicarbonate yes NA [21] [e8]
dextrose
a osmolarity of a solution is the number of osmoles of solute per liter of solution — independent of any membrane el http:www fresenius-kabi.comy, http:/fwww iresenius-kabi_pl/

e  hitpfwww bader.comy ; httpe/fwww.baxter.com.pl
b tonicity - effective osmolality - equal to the sum of the concentrations of the solutes which have the capacity to exert the osmotic force acf0ss g3 hip:/fwww.bbraun.comy’: httpy//www.bbraun.co.uk/
a particular membrane {those which do not travel easily through the membrane). For the purpose of our report, we assumed a fluid is isotonic when @4 hitp:/fwww.bmscanada.ca
its osmolarity was close to plasma (270-310 mOsm/) in case of the absence of additional glucose and with Na close to plasma level (130-155 mEg/) 5 http:/fwww.bpl.co.uk/
. o . - eb  hittpeffwww.csl.com.au/
¢ balanced fluid = we have defined it as any solution containing buffer (such as lactate, acetate, gluconate, pyruvate, malate, etc.) el http i d.nlm.nih.gov/daitymed/; hitps// waw.who.int
and with Cl ion concentration of no more than 128 mmol/#*

d noexact name of the fluid used in the study given, but described content is similar to this presented in the table

Abbreviations: hyper — hyp lar, HES - hy yethyl starch, iso - iso-osmolar, NA = not available
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KeToo&Ewon-AiTia

= [lepIpePIKN AVTIOTAGN OTNV IVGOUAIVN
(avTaywviopoc ano KaTtaBoAIKEC OPUOVEC)

= KaTaoToAn €kkpIonc IVOouAivng (evepyonoinon a-Y
NaykpeaToc)
= E&wyevnc xopnynon KaTeXoAauIvwVv, KOPTIKOEIOWV
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Study Setting Population Clinical Outcome
DM undergoing
Furnary, 1999 Icu open heart 65% 4 infection
surgery
Furnary, 2003 Icu DM undergaing gz, | mortality
' CABG
Krinsley, 2004 MICL/SICU  Mixed, no cardiac 29% 4 mortality
Malmberg, 1995 ccu Mixed 28% 1 mortality

after 1 year

el L e sicu Mixed, with CABG 42% | mortality
u -
Lazar, 2004 ORandICU  CABGandDM ©0% VAF post

op survival 2 yr

Kitabchi AE et al, Metabolism 2008
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E_ 40 T Evtatwi
=8 35
535 - YAUKCULLLKT)
av 'g 25 4 —, < © 110<BG<150 -
£8 o - puOuon
E & :z : ; 2 =z —'BG<"0 c-l-
E R
- [ SR
0 -+ 1
0 100 200 300
Days after Inclusion
Van den Berghe G et al, Crit Care Med 2003
biood _
sepss cHalysis tansfusion palyneuropathy
o - ey ' ' b
« Patients randomly assigned to receive IIT
(30 maldl and 110 mag/dL) or conventional g‘
treatment (180 mg/dL and 200 mg/dL) 3 =20 -41 =
2 -46 4 0 44
=2 3
« 35 patients in the IIT group (46%) dedvs 63  #% 40 —
patents (8.0%] in the conventional treatment
group [nsk reduction of 42% (95% CI, 22-62%)]
. 60

I Vandenaery\ecetal. NEJM 2001

1.548 acBeveic: 153 vs 103mg/dl
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80 — nmomg/dl vs 112 - 15omg/dl

Primary Odds Ratio
Study N Setting Outcome ARR RRR (95% CI) P value
Van den Berghe, Hospital 0.84*
2006 1200 MICU ortality 27% 7.0%  0.84-1.06) NS
IcuU 1.10*
Glucontrol, 2007 1011 ICU oty -1.5% -10.0% (0.84-1.44) NS
Ghandi, 2007 399 OR Composite 2.0% 4. 3% (0.18‘-9! 2) 71
28-day 0.89*
VISEP, 2008 537 ICU motality 1.3% 5.0% (0.58-1.38) NS
De La Rosa, S0 o 28-day 4500  _13.0%* NR NS
2008 MICU mortality 3 -
NICE-SUGAR, 3-month 1.14

Not significant; ARR = absolute risk reduction; NR = notreported; RRR = relative RR; Cl = confidence interval
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O. GLUCOSE CONTROL

1.

We recommend a protocolized approach to blood glucose management in ICU patients with sepsis, commencing

insulin dosing whe tive blood glucose levels are > 180 mg/dL. This approach should target an upper
blood glucose Ievei <180 mg/dL'rather than an upper target blood glucose level £ 110 mg/dL (strong

recommendation, high quality of evidence).

We recommend that blood glucose values be monitored everl 1to 2 hours I.|n1:il glucose values and insulin infusion
rates are stable, then every 4 hours thereafter in patients receiving insulin infusions (BPS).

We recommend that glucose levels obtained with point-of-care testing of capillary blood be interpreted with caution
because such measurements may not accuratel§ estimate arterial blood or plasma glucose values}(BPS).

We suggest the use of arterial blood rather thajmmose meters if

patients have arterial catheters (weak recommendation, low quality of evidence).

International Guidelines for Management of sepsis and septic shock, ICM 2017
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MeTaBoAiki) OEEMWON

= JoTIKN unoapdeucn «PE AuENUEVO XAOUa
aviOVTWV» 0EEWON

= YnepXAwpPalpikn HETABOAIKN 0EEWON
«XWPIC XaoNa aviovTwv-unepxAwpaiikn»

= KETOOEEWON

= PApUAKEUTIKN-ZUVOpoO MponopoAnc
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2uvopouo NMpono®oAnc

Eival udpopoBn oucia (diaAUsTal o eAaiwdec dialupa=
ekONAWON unepAINIdAIpiac kar unepTpiyAukepidaipiac)
AvaoTeAAel TN Opaon PITOXoVOPIaKwV eV(UP®V UNEUBUV®YV Yia
TN XpNon TwV EAeUBepwV AINapwVv 0EEWV OTOV KUKAO Tou Krebs
(appuBuioyovoc dpacn OTO HUOKAPOIO)

LUNAOKApPEl TNV OEEIDWTIKN PWOPWPUAIWON

anokAeiel Touc dlauAouc acBeaTiou oTNV Kapdia

Mirrakhimov, Crit Care Resp Pract 2015
Reade, NEJM 2014
Baynes, Medica Biochemistry 2014
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ETIBapuvTiKOi TTOPAYOVTES

N EAAEIYN UdATAVOPAKWY TTOU TTPOAYEI TOV UETABOAICHO TWV

ANITTWYV, 10iW¢ o€ ouvlrKeg stress kal shock

N €KKPION OPPOVWYV TOU Stress TTou dleyeipouv TN AITTOAUGCN
N avaykn Xxopnynong KateXoAauivwv-upnAoTeEPEC OOOEIC

N XPNon YAUKOKOPTIKOEIOWYV

N UTTOKAIVIKI MITOXOVOPIAKK VOOOC

Mirrakhimov, Crit Care Resp Pract 2015
Baynes, Medica Biochemistry 2014
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MapayovTeg Kiviuvou

= Jiapkela yopnynonc-6oon (onwn, KEK)
(OXI peyaAn diapkeia kai doon>4mg/kg/h)

= 1 XPNonN Ayy€I0oUGnaoTIKWV, YAUKOKOPTIKOEIOWV KAl

= n orepnon udatavOpakwv (vnoTeia, NNATIKN VOOCOC,
Kakr Bpeyn)

Mirrakhimov, Crit Care Resp Pract 2015
Ahlen, Eur j Anaesth 2006
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KAIVIKEC EKONAWOEIC

Kapdiayyeiako:

=dieupuvon QRS,

=KOINIQKEC TaXUappUBIEC Kal
=kapdloyeveg shock-acuoToAia
2 KEAETIKO oUOTNHA:
=uonaneiq,

=paBOoPUOAUON,
=unepkaAiaidia Kai

=0&cia ve@pikn BAGPN

MO pe auEnPEvo XaoHa aviovrmv
HnaTikeg ekONAWOEIC:

=qU&non NnaTikwv eviUuwy,
=nnaTopeyaia Kai

=gTEATWON.

YnepTpiyAukepi1daipia
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= Aev unapyel avrtiooTo

= aNaiTeiTal KUpiwg uwnAn KAIVIKN unowia
(agueon diakorir) TG Xopnynang)

= OTOXEUMEVI UNOOCTNPIKTIKNA AQVTIHETONION

= g€ avBIOTAPEVEC NEPINTWOEIC N EEWOWUATIKN 0Euyovwon Kal
moava n nAacpagaipeon €ival pia evaAAakTikn Auon Kai

= N CUNNANPWUATIKN Xopnynon udatavopakwyv

Mirrakhimov, Crit Care Resp Pract 2015
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Table 1 Characteristics of reported cases of propofol infusion syndrome and univariate mortality risk

Frequency, Unadjusted mortality risk
n (%) 0Odds ratio p 95 % C|
Demography
Elderly (age =55 years) 29 (19 %) 0.11 <0.001 004-034
Child (age <18 years) 56 (36 %) 14 0318 072-27
Male sex 80 (60 %)° 0.85 0646 042-17
Underlying disease
Respiratory infection 22 (14 %) 228 0,093 087-60
I Traumatic brain injury 43 (28 %) ﬂ <0.001 21-105
Status epilepticus m E] 0.67 0.331 03-15
Non-trauma neurological dg. (cerebral vascular malformation, 15 (10 %) 0.60 0.36 02-1.8
aneurysm, sinus thrombosis, brain tumaor etc)
Other 43 (28 9%) 0.25 <0001 0.12-054
Propofol dose and duration of infusion
Average dose (continuous variable) 128 (84 9)° 112 0.08 099-128
Average dose above 5 mag/kg per hour 76 (59 %) 4.2ﬂ <0.001 198-89
Duration (continuous variable) 150 (98 9q)° 1.005 0.109 09981012
Duration <20 hours 30 (20 %) 1.00 MA MN/A
I Duration 20-60 hours versus <20 hours 35 (23 %) 435 I <0.001 90-1914
Duration >60 NOUTS Versus <20 nours 85 (57 %) 106 <0.001 30-377
Cumulative dose (continuous variable) 128 (84 %)° 1.001 0.079 0.995-1002
Cumulative dose above 360 ma/kq 76 (59 %) 274 0.007 133568

Krajcova, Crit Care 2015



OB JdiaTapaxeg kai avaiodnoia

Metabolic Acidosis Assessment in High-Risk
Surgeries: Prognhostic Importance

2 38 patents Anestesia-analgesia 2016
ICUs + 1,839 patients excluded:
« 179 diabetes
+« 552 previous renal
insufficiency
« 118 stayed less than 24
hours in the ICU
= 114 hepatic insufficiency
» 38 low life expectancy
= 16 under 18 years of age
227 refused to participate in
the study
799 patients
involved
Figure 1. Distribution of patients with
and without acidosis.
82 patients with 89 patients
acidosis and lack without acidosis
of tesis and lack of test
[
365 patients -
with acidosis 253 patients
assessed wathout
acidosis
148 13 86 increased
Hyperchloremic hyperlactatemic AG

AG = anion gap corrected for albumin
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80-
p<0.001

&

F<0.001

Fraction of patients with acidosis (%)

Without acidosis

B Admission
B After 12 hours

Hyperchloremia High AG acidosis

Hyperlactatemia

Anestesia-analgesia 2016
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I Bl Hyperlactatemic acidosisl

50 B3 Hyperchloremic acidosis
P <0001 p<0.001 3 High AG acidosis
o, [ - . o [ Without acidosis
— t p<
g é - p < 0.001
g K " - A
é 30' - - » . < 0.001
ig i i r’_'l p < 0,001
- . fe—
* i - -
g €~ 20- —— - p =002
3 5 0 B
(™ 10+
o- —— ﬂ

Day1 Day2 Day3 Day4 Day5 Day6 Day7 Day8

Anestesia-analgesia 2016
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p <0.001

T

Meortality rate (%)
=

7

Hyperlactatemia  High AG acidosis Hyperchloremia Without acidosis

AG = anion gap corrected for albumin

Figure 4. Occurrence of hospital mortality in the different groups
with and without metabolic acidosis. P value determined via a y?

test for trend. _ _
Anestesia-analgesia 2016
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FO—=

Figure 5. Survival curves of the groups

until 30 days.
Anestesia-analgesia 2016



KAINIKA MAPAAEITMATA

AcBevnc 22 €TwV €l0AYETAl GTO
Noookopueio JeTa AINOBUKIKO
eneicodlo oe AnBapyikn
KaTaoTaon, anupeToc JE
avapePOPEVOUC anod PpiAoUC
EUETOUC TO TEAEUTAIO 3HEPO.
Opewn Kakn, kolAia paAbakn
avwduvn, ano Levin 1500 ml.
Al:114/64 mmHg,
oPUEEIC:73/AenTO, avanvoEC:6-
8/AenT0,010UpNON IKAVOMOINTIKN
pH=7.61, HCO3=65, PaCO2=55,
Pa02=70 (21%02) U=300,
Cr=2.6, CPK=774, AyuAaon
opou=370, Aeuka=23800,
AeukwpaTta oAika/A\euk=8.3/4.7,
G Kdl YaAGKTIKG K

Na=127, K=2.2, CI=56,
Ca=11.4, Mg=2.3

EPOTHZEI2

1.2xoAiaoTe Tn diaTapayn nou epgavidel n
aoBevng
MA avTipponoupevn HepIKwC ano AO,
aneIANTIKEC NAEKTPOAUTIKEC O/XEC
2.Moia n diayvwoTIKN Kal BEpaneuTIKn 0ac
npooesyylon?
MNpwTo 12wpo:
3400 ml evudaTtwon pe RL
Na:ano 127-134, K:ano 2.2-3.4
(xopnyynon 10-15mEg/h), Cl:ano 56-85
pH:ano 7.61-7.49 uno pnxaviko agpiouo
PaC0O2=55 uno pnxaviko agpiouo
CT eyke@alou K¢
CT AKKO: dakTUAIOC 0TO UWOC TNC
yaoTpooIocopayikne oUuPBOANG
Ensiyouoca yaoTpookonion
X€IpoupyIKn agaipean 0akTuAiou
(Aanapookonika)
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Kupia onpeia

H eykaipn avayvwpion kal 8epaneia Twv OB diatapaxwv kaTtda

TNV NEPIEYXEIPNTIKA NEPIODO €ival anapaiTATEC yid TN
BeATioTONOINON TNC £KBAONC Twv aoBevwV
O1 avanveuoTikec OB diatapayxec anodidovTal €iTe O€
= ynioAeinopevn dpaocn onmosidwv n/kal puoxahapwTikwv (AO)
= €ITE O€ ayxoc kal novo (AA)
O1 petapoAikec OB diatapayxec anodidovTal Kupia
= gTNV I0TIKN unoapdeuon (YaAakTIKn o&Ewan)
= gTNV €MmAoyn uypou (unepxAwpaipikn MO) kai

= ONavioTaTa o€ aveniBuunTeC EKONAWOEIC avalodnTIKWV
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Pierson, IN: Tobin, Principles and Practice of Critical Care Monitoring

Who's Watching the Patient!?




