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KYKAO®OPIKH KATAITAHEIA (SHOCK)
- 0QLOPOG

® Me 10 0po shock yopoaktnpileTOl | KOTACTOOT KOTO TNV
oot cupPaivel HEl®O™ TNS APOEVGTE TMV IGTMOV, LE
OTOTEAEGUA LELMOT] TNG LIOTIKNC 0EVYOVMGCTG

SHOCK= ghdatTtmon apocvons / oSvyovmong
TOV IGTOV




Kvkio@opwkn) Katariniia (Shock) .
XopoxkTnpileTal 11 KAMVIKI KOTAGTOG6), KOTO TNV 0010 1)
GLILATMGT] TV OPYAVOV OEV EXMUPKEL Y10 TNV KAADYT TOV

OVOATVEVGTIKOV KOl RETUROMKOV TOVS AVAYKOV.
SHOCK is an acute circulatory failure, characterized by dysfunction of the

microcirculation , inadequate blood flow to vital organs and inability of the
body cell mass to metabolize the nutrients normally.

“The rude unhinging of the machinery of life” Gross 1872




KAINIKA XHMEIA

*Empevovoa Ynotaoy (XAII < 90 mmHg 1 MAII < 65
mmHg yix > 30 mins

avayxny Yoo btooTyEeTny] Oegameia Yo vo Sretnendst
n XAIT > 90 mmHg

v | ZAIT > 40 mmHg

TI'owAaxtino 00 > 2 mg/dL




Shock and Resuscitation

2TOXO0Z: TTeOopvarodoyie sxor Osgorelo

Katavorner tev 1wy Tov Shock




OI'KOX ITAAMOY =
ITooyopTio
KAPAIAKH AEITOYPIIA  Metagogrio

20OTAATINOTYTY
2YZMNAZTIKOTHTA

MPOPOPTIO ‘ ‘ | META®OPTIO

OIkKOz
NAAMOY

- Synergistic LV contraction
- LV wall integrity T ZKYA)‘(I;IA(I)¢PH(¥ A

- Valvular competence

E(APAIAKH I'IAPOXH]




The Big Picture in Failure

Preload Afterload >

|

Need constriction to

Need volume to maintain pressute
increase stretch,

Frank Starling

Needs contractility and
rate to maintain output




Kopbrann Ilagoyn

Cardiac output




Metopoptto

AropoeTiny aviidQoen
ot 6o shocks wg
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Mopweg T1G #UHAOPOQUNG

rotaminéiog (shock)




Shock

|

Ytmrooykaipikdé Kapdioyevég Pistributive
OYYEIOOIAOTAATIKO
shock pe xapnAég

OYYEIOKEG
AVTIOTACEIQ)

L\

Neupoyevég  Ava@UAAKTKO ZNTTTIKG




Common Shock Syndromes

Septic Shock Hypovolemic Cardiogenic
Shock Shock

Myocardial infarction

Severe infection
with systemin Cnvimvn bmnne e~

obstructive

|nﬂamma cardiogenic — MeChanICEﬂ

7

o)

complications

Extrinsic
compression

distributive

hypovolemic Outflow obstruction

Reduced Tissue Perfusion




Failure of Cardiac .! . enlume (SV)
Output

Heart Rate (HRE)
Inadequate Filling Time
Tachyrardia
Tachymrrhythonias

Inappropriate Heart Rate
H},-p:tens futs

LV or BY Contusion
Valvular ! Septal 1'ailn
Aoric Regurgitation
Litrial Septal Defoct
WVentriculat Septal Defeg

hiroke Volume (SV)
Failureto Receve

Vascular Failure
Q=HR z &V

311:1 Spm:e Fhiid Loss
Bowel Ohatmction ! Surgery
Pancreatitis

Comparime it Symdnorme

Titre - T o By SysteTnic Sepsis
Pericardial Effusion . - “capillary leak s
or Tarmponade

NELIGANMN




XY2XTHMATIKH KYKAO®OPIA

Kapowoyeves  Olyorpucé

Katavoung




Tumot tn¢ KatamAnéiag

m YTOOYKAIMIKN: avemapKela KuKAogpopouvtoc OFKOY aipatog
s Kapdioyevng: avemapkela tng kapotac wc ANTAIAZ

s Katavopncg (Distributive): avemapkeia AFTEIAKOY diktuou

. Neupoyevng: VEUPIKEG HETABOAEC TOU TOVOU TWV AWV HUWY TWV
ayyeiwv

. Ava@uAakTikI: avoGOoAOYIKEG OlepYdoieg N AAAEPYIKEC avTIOPACELG

. 2ZNMTIKN: CUCTNUATIKN PAEYHOVWONG ATTAVINGON O HIKPOOPYAVIGHOUG
KAl/n KATECTPAUHPEVOUG LOTOUG

YmooyKaiyikn , Katavopng:




ATADOPA KAPAIOI'ENOYX2-OAITTAIMIKOY SHOCK

ITooyooTtio
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Ventricular end-diastolic volume (mL)

Groeneveld et al. Crit Care 2005
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KAPAIOI'ENEX SHOCK
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Ventricular end-diastolic volume (mL)
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OAITAIMIKO SHOCK

KATANOMHXYX SHOCK
I1poywogrtio

MetapopTio




With adequate fluid therapy, the heart
usually compensates by increase rate
and contractility, although this might
not be enough

Vessels dilate
causing relative

hypovolaemiaand a
reduction in SVR/

N

Changes above lead to
a reduction in BP and
organ perfusion

Distributive
Shock

Capillary leak
worsens
hypovolaemia
and causes
oedema
(including
pulmonary)




Aapoeg outieg

AveTtagung otpotiny Qo

. &

AveTnapueia xoxhopoonod  Awxtagoyes Metaolopon

-

Aapoa xhMvind aOVOQO UK




Glucose
{GEH1EDE}

\J
Glycolysis

v

Qs
Cytoplasm

y W Y

Pyruvic acid
Citric acid cyclé

‘/\h Electron-transport chain
2 lactic acid + 2 ATP /m '/

Anaerobic respiration 6COs + 6Ho0 + 38ATP
£

Aerobic resplration&G/

Glucose N
fransporter _

4 \,‘1\\.

Go>

h%N Haxokinas\e\
O\ Glucos—o?-\,
“On. \phosphate/

——

PWOPOPUAIWTT)

ITPIKOU 0EE0C, OEEIBWTIKT)

TTAOO2YZIOAOI'TA

Biood vessel S ‘\)
@

7

e (Geotai)
#~_ Mitochondrion s p

“ WY sodium-hydrogen

== Mono
¢ icarboxylate e+
. transporter

exchanger

Nature Reviews | Cancer



PATHOPHYSIOLOGY OF SHOCK
SYNDROME

Cells switch from aerobic to anaerobic metabolism

lactic acid production

Cell function ceases & swells

membrane becomes more permeable

electrolytes & fluids seep in & out of cell

Na+/K+ pump impaired

mitochondria damage
cell death




To amoteleopa sivor SLtoed0y 1

"0 TTUEWOC Odvartog
"BAd 37 TeEAMUOL 0QYAVOL
"GLVOQPOUO OUGAELTOLOYLAG TOAAXTAWY OQYOVWY

"0V TOC




CNS &
autonomic

PanGreas

>
oY A4 .

inflammatory

hemostatic

endothelial
systems




SHOCK KATANOMHZ -TTAOO2YZIOAOI'TA

SYMPATICO-ADREMERGIC REACTION CENTRAL VENOUS PHESEUHE,L

HEAFIT VASCULAR SYSTEM
Tachycardia Peripheral Vasoconstriction Hypotension

Cardiac Co ntractillty T l

v TISSUE PERFUSION | X
l Cardiac nygen CnnsumptmnT Oxygen Delivery (DO,) J.- Oxygen Consumption (VO,)

* Anaerobic Metabolism ﬂTlssue Acidosis
Cardiac Failure

_— e

IMMUNE S‘I’STI-EM ‘ Reactive Oxygen Hadi:alsT* HOT

Innate lmmunity{) ' R -
( Adaptive Immunity piliary L g
v COAGULOPATHY n

BLOOD:

C HYPERINFLAMMATION D Coagulation Factors |

IMMUNODEPRESSION ’P '“‘E'E‘“‘lt VICIOUS

CYCLE

CONSUMPTION LOSS

\ DIC? Hyperfibrinolysis U
v /

'MULTIPLE ORGAN FAILURE

FP—SImMI-4ImMmuU<I

Angele A, et al. Critical Care 2008 12:218



SHOCK-KAINIKH EIKONA

» Boowkol AelKTEG OVGAEITOVPYIOS OPYAVOV
Aptnproxn vrovyovarpia (PaO,/Fi0, <300) IINEYMONEY)
O&cmc eppavilopevn oiryovpia (<0,5 mL/kg/opa yia 2 mpeg)

Kpeativivy opo¥ >2 mg/dL (NED®PA)
Awtapayéc mnktikotntoag (INR >1,5 1 aPTT >60 secs) (ITHEH)
Opopponevia (PLT <100.000/uL)
YmnepyorepvOprvarpia (oAkn yorlepvOpivn opov >2 mg/dL) (HITAP)
Aotopayec EMMTEOOV GVVELON OGNS (KNY)

> AH00VVOUIKOL OETKTES
YAIl <90 mmHg, MAII <65 mmHg, 1) ttoon XAIl >40 mmHg

Herbert HK Am Surg 2011
Levy Crit Care Med 2003




ANAAYXH




Kapbroyeveg shock

Meiwor ovotadunoTnTOg Mnyovino epnodto oty
e€wOnon aipotog

OE&L eppporypa puonadiov BaABidonabera

Anoielon palog aploteEg #OMAG Aoy wpLoTind avedELOUX HOQTNG
Avenapueto de€Lag nothiog Pnén peocorothonod Stoupedypatog
AvebELOPK AOLOTEENG HOLMAG Moliny, mvevpoviny epnBoAn
Kopdtopvomabeto KopSioanodg emmwpatiopnog

OM\don puonadiov Ll
Muvonradtitic

Appvluiec/amorielopot




Attia kapdloysvouc KatamAnélag
YUGTOALKA Asttoupyia 4
0

wssy @ EM (>40% VEKPWON PUOG)

Bao
y’l Liang hiar
b Pl bl

)

TN
i\




Ventricular Septal Free Wall Mitral Regurgitat.ion
Rupture Rupture (Pap. M. dysfunction)

Incidence 1-2% 1-6% 1-2%

Timing 3-5d p Ml 3-6 d p Mi 3-5d p Ml

Phy Exam murmur 90% JVD murmur 50%

Thrill Common No Rare

Echo Shunt Peric. Effusion Regurg. Jet

PA cath O, step up Diast Press Equal. c-v wave in PCW

Images:Courtesy of W D Edwards (Mayo Foundation)
Data: Lavocitz. CV Rev Rpt 1984;5:948; Birnbaum. NEJM 2002;347:1426.




E.M - EAattwpevn CO and BP

l

1'Oykoc aipatog
(mpowopTio)

l

{ MVO,

EAattwpevn

OUCTAATIKOTNTA

[TVEUPOVIKN Kal
OUCTNUATIKN

utrEpatpia(ocupgopnon)

- SVR
(HeTAwopTiO)

}

i\

EAdttwon
petagopag O,

d

EAattwpevn CO Kat
ALPATWOon opydavwy

BAaBn Kuttaplkou petaBoAlopou




ITTAOODYXIOAOITA

C N

ACTIVATION OF RENIN ANGIOTENSIN
SYSTEM
ACTIVATION OF S/S SYSTEM

A o

CARDIAC ISCHAEMIA
! LEFT VENTRICULAR
FUNCTION

/
INCREASED HEART RATE
INCREASED SYSTEMIC VASCULAR RESISTANCE
INCREASED PRELOAD

AV




OXYGEN EXTRACTION

CO x {1,34xSa0,xHgb+(0;0031xPa0,)} CO x {1,34xSvO,xHgb+(6;0031xPa0,)}

A Direfinn
Q’f“’lQ‘“W’l <‘Q'> '’ Poy (CO)
PO’Y] (CO) <1QQ|> M

VO, = CO x Hb X 13.4 X (Sa0, - SvO,)
SvO, = Sa0,- VO, / x Hb X 13.4




Mixed venous
hemoglobin-O,
saturation (SVO,)

NI = 70-75%

O, content low

Arterial
Hemoglobin-O,
saturation

NI = 95%
O, content high




Flow-dependent O2 Uptake

Mixed venous Arterial
hemoglobin-02 Hemoglobin-O2
saturation (SVO2) saturation

<70% NI =95%

O2 content very low O2 content high




SHOCK KATANOMHX




Neupoyevnc katamAnéla

Altia:

B Avaiobnoia vwTtiaiou pugAou
(Ymapaxvoeiong)

=« BAaBn vwrtiaiou
“UEAO(J (toovpatinn)
*TTOVOG

PO UOLHA

*vevoAoyeG Tl oELg




Nevgoyeveg shock

B My yoviopnog: ATTWASLY TNG AVTOVOUNG VEDQWONG
TOL XAEOLAYYEIANOD GLOTYUATOG (XQTYQLOMAL,

pAefec, wnes phefec)




Nevgoysvrg Katamingia

L E!m@ﬁn Tane

BAaBn tou vwrtiaiou HUeAou




Nevgoyeveg shock

m Xouxtnotiletal A0 ATWAELX TOV ALYYELXXOD TOVOL

m Ko onpeta: votaon,(Boadvraodio) ctpodovvopsn
aatofsta

B OcamsLTINN AVTILETWTLOY: DYQE XL
ALYYELOGLOTIUGTING PO AN




2nntino shock

B Mnyoviopog: exAuoy QAEYRLOVWO®Y 0VGIWY - GO T®Y,
ol 0TToleg 061 YOLY e

1. BAdPy Tov evbobHnAiov TV wxEwy ayysiwy

2. TOLQEGY] TOL AYYELANOL SIXTLOL

AITIA:

Zndm




Baktnplaipia

Gram +

AmreAguBEpwon

evOOTOEIVWYV, TIPOTEACWY,
aAAwV pecoAaBntwy

|

Gram -

AmreAguBEpwon
gvootoivwy Kal ev{UHwY

2UoTnHa
CUMTIANPWHATOC

Katappdktng
méng

2Uothpa
Kivivng

Apaon
OUOETEPOWPIAWY,
HAKPOWYAYWV

AneAeuBepwon pecoAaBntwy Kat
TMPOPAEYHOVWOWY KUTOKIVWYV




MaBowuocioAoyia onyng

@ ! Systemic Inflammation or
a ‘a - Inflammatory Response

Organism

Diffuse Endothelial Disruption
and Microcirculation Defects

R Global
& Tissue e Severe
Hypoxia and

Organ Sepsis
Dysfunction

Septic Shock ¢

Multiple Organ
Dysfunction and
Refractory
Hypotension

Nguyen H et al. Severe Sepsis and Septic-Shock: Review of the Literature and Emergency Department Management Guidelines. Ann Emerg Med. 2006;42:28-54.




AmeAeuOEpwon HEcOAABNTWY Kal TPOPAEYHOVWOWY KUTOKIVWYV

l

BAaBn svoobnAiou

| svrR
Ymotaon

KataoTtoAn tou
HUoKapoOiou

~

Agukomevia
©popuBomevia

FaAaKTikn o€€waon

Ayyewakn oiappon
(leak)

MveupoVIKO oidnua

NEKpwoNn 1oTWV

l

AucA&gitoupyia opyavwy

Kdl aVEMApPKELQ




ITaxOopuaroroyia g Xofaeng Zﬁz{mg-MO)P

nepa oo | BP

KATAPPAKTHZ
Evdo0nAio H> [1H=-H

- IL-6
) IL-1
TNF-o.

Monocyte

-

Factor Va
Ogyaviopol

Suppressed
fibrinolysis

THROMBIN TAFI

Neutrophil Fibrin

ﬁi‘& IL-6

. y @
Tissue Facorqeﬂ Qe
T

—

Fibrin clot

-

Dhrsypovdrng avtidouoy OpopBwtinn avtidooon Ivwdolvtiny avtidoaon
ot Aolpwén oty hoipwén ot Aolpwén




ANADYAAKTIKO SHOCK

s AnotéAsopa aAAepyIlkng avtidpaong n avtidpaong
aVILYOVOU-aVTIOWHATOC

(TQOPEG, PaOUUN, ONYULTH EVIOU®Y, UETAYYLON])

m [lpokaAeital ameAeuBepwon oTapivng, 6EPOTOVIVNC,

Kal BpaduKivivng, Tou TPOKAAOUV ayyElodlaoToAn
Kal au€npevn TpIxoeldtkn dlamepatotnta

[TIpOKANGN BpoyxooTacpou

mj ;
-




AAAepyloyova

IgE avticwpata

ATIOKOKKIWGN IGTIOKUTTAPWYV

Awamepartotnta ayyeiwv | | AyyelodlaotoAn | | EEwayyeslakaog
l gAdattwon SVR OTIAOHOC

: 1 A€WV HUWYV
Ownua J IXETIKN \ 1
UTTooYKdalpia
|
EAattwon CO, pelwpevn
uetagopa O,

Bpoyxoomacpog




YmooyKaigiko SHOCK




OAITAIMIKO SHOCK

Volume
Expansion

I1poywogrtio
= CVP

= PAWP

(mificgl

Extravascular Lung Waler

15
APP H
&
200
=
‘ £
@
£
=2
PPy E
E T
7))
S
0 100 200 300 400
' - Ventricular end-diastolic volume (mL)
Groeneveld et al. Crit Care 2005



2Tadld UTTOOYKAlpLag

m ApXIKO:

= Xapaktnpiletal amo EAATTwon TNS IOTIKNG
AlHATWOoNg HOVO OE KUTTAPLIKO emimedo

= Apxilel va e€eAicoeTal OTAV EXOULE
eAATTWON TOU £VOOAYYELAKOU OYKOU HEXPL
15%




2T1adld UTTOOYKAIUIAC
X TAATA TOY SHOCK

m AvTIppOTOUHEVO:
= Apxika HR and SVR au€avouv

B sAattwcn NG UOPOOTATIKNG mscng OTa TPIXOEION:
petakivnon ISF otov ayyelako Xxwpo

= O omANvag KvnToTolEl Ta amofspata aipgatog
(cuvnBwcg 200-300cc max)

= H pevivn mpoKaAel ayyelocuomacn Kat OlEYELPEL
NV ameAeuBepwon aAdootepovng Kat ADH




2Tadla UTTOOYKAlpLag

= Mn avtippomMoOUHEVO:
= AtwAgta 30-40% Tou GUVOALKOU OYKOU Aipatog
= Kivouvocg ducAsltoupyiag opyavwy

= [Ttwon ™ng aptnplakng meong Kat aduvapocg
GPUYHOG

= Ta oupmtwpata eEsldIKeEUOVTAL avaAoyd HE TO
opyavo
m EykEpaAog, kapdla, veppol, Nmap, mMVEUHOVEC,
mnén




2TAdla UTTOOYKALUIAC

= Mn avactpEYIHO:
= AmwAswa >40% tou 2.0.A ( 2000ml)

= Aev UTTAPXEL TTAEOV AVTIPPOTINGN

= To otadlo auto sival oxed0v MAVTOTE HN
AVAOTPEWYIHO

= OONYEl O KUTTAPLIKN VEKPWON Kat
AVETTAPKELA TTOAAWY 0PYAVWYV




2taodla Oslac umooyKauiag

Class |

Class Il

Class lll

Class IV

Blood
loss

<750 cc
0-15%

750-1500
15-30%

1500-2000
30-40%

>2000cc
>40%

HR

Normal

]

i

PP

Normal

ﬂ

U

BP

Normal

Normal

U

Normal

Normal

Decreased

Negligible

Normal

Anxious

Confused

Lethargic

Crystalloid

Crystalloid

Crys+blood

Crys+blood

*ATLS; 70kg male




Table 2. Classification of Hemorrhagic Shock.*
Shock
Class Blood Loss7 Heart Rate
ml (96} beats/min
<750 (15) <100
750-1500 (15-30)  100-120
1500-2000 (30-40)  120-140
>2000 (>40) >140

Jeremy W. Cannon
N Engl ] Med
January 25, 2018

Blood
Pressure

MNormal
Normal
Decreased

Decreased

Pulse
Pressure

MNormal
Narrowed
Narrowed

Narrowed

Respiratory

breaths /min

Mental Status

Slightly anxious
Mildly anxious
Anxious, confused

Confused, lethargic




2uvexXI{OMEVN
AMWAELA AlPATOC

l

AVETTAPKELQ AVTIPPOTIOTIKWY
HNXAVICHWY

Kuttapikn umofia Kal avagpoBlog HETaBoAIOHOC

|

E€aoc0svnon Kuttapikou HETABOAIGHOU




labrngenis Facian

| Hyprthenmia |

Sitos of Hemorrhaga

ceranon
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Asiktng katamAnélag (shock index)

1) ApXIKO
2) Avtippomoupevo
3) Mn avtippOTOUUEVO

4) Mn aAvaoTpEWYIHO




| EXTRACARDIAC o
[ HypovoLEMIC | | Obstruction CARDIOGENIC | | DISTRIBUTIVE

s e e

..I-=1md loas, o.4.. Pancandind | syatarnio
{ hamoirhage Emmponack , s
T I 22 ; L resiglance

Reduced |
fillirsg

oy
] predoad e Low cardiac |
; CuUtpLut

Dacraasad aneanal
4 progsurg

Mulliple organ
A syatam fadng




2ovn0n shvina

yopanTnELaTixa Tov shock




2ovn0r shvind yapaxrtrptotina Tov shock:
B Y'notoom (Gyr andAvra avayxoial)

- Amoluty ocvotolny mieon< 90 mmHg
- 2xetnn (TTWoY| 01N oLETOMKNY| aETNELAxN Tiiean> 40 mmHg)
[ KQt')O, OYQ(') (SéQp.OC (oY YeLOOLOTIAOTINOG 1Y AVIGILOG
Yl vae 00mynbet o alpo oto CowTind OQyove)
- e€olpeon): T0 (E0TO OEQUA OTNY TOWLIY] YATY| TOV
distributive shock
m OMhyovpia (Lelwor apdeuomg VEYE®Y)
B Aty entmedoL ouveldnong (Lelwon dEOELONG
EYUEPAAOL)

Epyaotnotoxo svpnpa tov shock:

] METO(@O)\,L%');] OE,é(J)G'Y] (x0€nom Aoyw avaepofrov petaBoMopol not

HELWUEVN] #aBopoY TOL YN TINOL OEEOG




Shock

* Oupoooote TS YLVETAL YOV YOON
EXTLUYOT TNG XOTNOLOMUNG TUEONG WE
™ Bonbeta Twv opdEewv;

Av ynAa@drte o@uyuo,
TOTE N 2All £XEl
TOUAQXIOTOV QUTH TNV TIUN



SHOCK-ANTIMETQIIIXH

Avdroya pe v ottio




SHOCK-ANTIMETQTTIZH

Apxikn avalwoyovnon

(

H apxikn avdvnyn ©a mpémel va Eekivdel oTo
KAIVIKO TUAHa N oTta TETT ka1 dev Ba mpémel va
kaBuaoTepei HEXP! va peTapepOei 0 aoBevic oe
MEO




Treatment of Shock

m Prioritized approach

m Must address and treat sequentially:
= PRELOAD
= AFTERLOAD
= PUMP

s QUESTIONG:
u What type of fluid

m How Much
® End Point of Resuscitation




Apodvvapny] eixove e

OrapopeTina 6y shock

PCWP CVP co SVR

UTTOOYKOIMIKO | XaunAR XOMNAR XOMNAR UYPNAEQ

KaOpOIOYEVEG | UPNANR uynAn XOMNAR UWPNAEQ

ONTITIKO XaunAR/@u | XapnAn/ uynAn XOMNAEG
OI0AOYIKN] | QUOIOAOYIKN

VEUPOYEVEG | XaUNAN XOHNAN XapnAn/ XOMNAEQ
(PUOIOAOYIKN

PCWP = nicon evoynvwong nvevpovinwy toryoetdnv, CVP = xevtomn @iefun nieon,
CO = napdroun napoyn, SVR = avTiotaoelg twv ayyelnv m¢ GLOTNUATIMNG HUKAOPOQLAS
(CUOTYUATINEG - TEQUPEQIMEG - ALYYELUUES AVTIOTATELS)




ALOOVVOULKT] EIKOVO, GE OLAPOPETIKA, ELON
shock

Hemodynamic profiles of the types of shock

Physiologic Pum . .
y . g Preload _p Afterload Tissue perfusion
variable function
Clinical Pulmonary capillary wedge Cardiac Systemic vascular Mixed venous oxygen
measurement pressure output resistance saturation

Hypovolemic
Cardiocgenic
Distributive L or e




OXYGEN EXTRACTION

PN

Aotnoroxn ic — ) Direfinn
Por (CO) [l 1 QQZD Poy (CO)
SvO, = Sa0,-VO, / COx Hb ..

VO, = CO x Hb X 13.4 X (Sa0, - SvO,)




2.TOY Ol AVTIPETMTILONG

* ABCDE
Airway
control work of Breathing
optimize Circulation
assure adequate oxygen Delivery

achieve End points of resuscitation




Airway (asgaywyot)

o Exnipdrton n aveyny Stnowinvweong, ahie Ooundsite: n
OIUGWAVWGY UTTOQEEL VX ETILOELVWGEL TNV DTTOTAUGY)
* To ®ATAOTAATIHA PLTTOQEL VO EAXTTMGOLY TV TIUECY)

* Ot Betineg mEoEIG XUTA TOV AEQIGPO PELWVOLY TO TTROYPOQTIO

* Mmogst Vot YQEIAGTEL AVATIAY|QWGY] OYXOL TTOLY TNV
OLUTWOAMVWGN YLt ATOPYLYT] ALUOBLVOULLUNG HATAOEUING




'EAeYY0G EQYOL ALVATTVONG

* Ot avatvenoTI%ol POEG ATTUUTODY PEYLAX TTOGH
0&vyovou

* H tayvmvolwx propetl vao oomynoet oe petaBolun oéewon (?)

* O pnyovinog AeQIOPOG HAL 1] HATAGTOAY
EANTTMWVOLY TO £QYO0 TY|G AVATIVONG %ot BEATIMVOLY
v emBiwon




Awtnornon naeoyns o&vyovou

* Melwon TwV anatTNoewy oe 0€LYOVO

* H avooOnoto no 1o ayyoAutind yoha@wvouy Toug pOeg uol
nat Bonbovy otny amowuyn Touv EPLYOLS

* ITxpaxorovOnon twv emmedwy yodoxtinod 0&c0g 1
©0Qe0P0oL PAEBIX0OD ALUATOC Yot TV EXTLUNON TG
ATOO0GNG OELYOVOL GTOLG LOTOLG.




YTTOOIKAIMIKO-KATANOMHZ SHOCK
ANTIMETQTTIZH

B «2ZTOXEVUHEVN XopHynoh uypwyv»

m OXTI oc mpooéyyion «Eva pEyeOocg taipialel
o€ OAouc»




SHOCK-ANTIMETQITIZH
Stages of Fluid Therapy

~

Stabilization
De-
escalation

Mﬂ@p& Source; Br J Anaesth € 2014 Oxford University Press
4 Phases or Stages of resuscitation

Rescue, Optimization, Stabilization,
De-escalation (ROS-D)




SHOCK-ANTIMETQTTIIZH oc Shock
HUTAVOUNG

Patients' volume status at different stages
of resuscitation

Optimization Deescalation
Rescue Stabilization

Scource: Br J Anaesth @ 2014 Oxford Unjversity Press




SHOCK-ANTIMETQTTIZH

- O TUmoC TOU UYPOU
- O puBpog Tng xopnynong Tou
- MéBodoiI mapakoAoUONnong XxopAynong Tou

Oo moemet emiong va e€etalovion TEOOEXTINA
nout SEATOUHEDYUEVYL

Murugan R, Kellum JA. Fluid balance and outcome in acute kidney injury: is fluid really the best

medicine? Crit Care Med 2012
Myburgh JA, Mythen MG. Resuscitation fluids. N Eng/ | Med 2013
Reinhart K, Perner A, Sprung CL, et al Consensus statement of the ESICM task force on colloid volume

therapy in critically ill patients. Intensive Care Med 2012




KuxAogogia aipatog

Iootova xguotailostdn

Apeoot atoyot:
* K®: 8-12 mm Hg
* AmoBoln obpwv 0.5 ml/kg/hr (30 ml/ht)
* Beltlwor napdtanobd pubuob
MAIT 65 - 90 mmHg
* Kopeopog preBrod aipatog oe o&uyovo > 70%

Mrnopet va ypetaotovy 4-6 L Lyowv (oe 6 w)
Aev Bonba 1 yopnynon xoAroetdwv




The NEW ENGLAND
JOURNALoMEDICINE

Early Goal-Directed Therapy (EGDT)

Early Goal-Directed Therapy in the Treatment of Severe Sepsis and Septlc

Shock

Emanuel Rivers, M.D., M.P.H., Bryant Nguyen, M.D., Suzanne Havstad, M.A., Julie
Ressler, B.S., Alexandria Muzzin, B.S., Bernhard Knoblich, M.D., Edward Peterson,
Ph.D., Michael Tomlanovich, M.D., for the Early Goal-Directed Therapy
Collaborative Group

Volume 345:1368-1377 November 8 2001 Number 19

Kata tn OldpKELd TwV TPWTWY 6 wpwVv, ol OEPATIEUTIKOI GTOXOL
TTOU TIPETEL VA EMTEUXOOUYV £lvat:

Kevtplkn pAeBikn mieon (CVP) 8-12 mmHg

(12-15 o€ pnxavika agpt{OPeVOUC)

Méon aptnplakn mieon (MAP) > 65 mmHg

MNapaywyn oupwv = 0,5 ml/kg/h

Kopeopog 0Euyovou KEVIPIKNG PAEBAC (avw KoiAn pAEBa)

N HEIKTOU pAeBIKOU aipatog > 70%.




Treatment Algorit

@2 ™ NEW ENGLAND
%=7 JOURNAL o MEDICINE

Tt

Supplemental oxygen =
andotracheal intubation and
mechanical ventilation

v

Central venous and
arterial cathetarization

Sedation, paralysis
{if intubated),
or both

L 4

Crystalloid |—

4

Coollgid —

Vasoactive agents

=70%
< T0%

Transfusion of red calls
until hematocrt =30%

Inotropic agants

Hospital admission

Rivers E et al. Early goal-directed therapy in the treatment of severe sepsis and septic shock N Engl | Med. 2001:345:1368-1377.



L] SCVOZ > 70%




Assessment
and
consent

Standard therapy in
ameargency dapartmant
(n=133)

Early aoal-
directed tharapy

{n=130}

Randomization
(n=263)

Wital signs, laboratory

pulse oximetry, urinary
cathetarization, artarial and
central venous catheterization

CVP =8-12 mm Hg —| CVP =8-12 mm Hg

\/

. Stlandard Continuous
MAP =65 mm Hg para Sev0, manitoring = MAP =65 mm Hg
and -
Urine output early goal-directed Urine output

[ =,

=0.5 ml/kg/hr tharapy for =6 hr

Hospital | Scv0, =T70%

admmission

>

L d

Vital signs and laboratory El SgTh el
data obtainad every
! 12 hrfor 72 hr + =1  Hematocrit =30%
Did not ¥ Did ot - Cardiac index
complete 6 hr Follow-up complete B hr
{n=14) {n=13) L VO3




The N EW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 4, 2010 VOL. 362 NOQ.9

Comparison of Dopamine and Norepinephrine
in the Treatment of Shock

Daniel De Backer, M.D., Ph.D., Patrick Biston, M.D., Jacques Devriendt, M.D., Christian Madl, M.D.,
Didier Chochrad, M.D., Cesar Aldecoa, M.D., Alexandre Brasseur, M.D., Pierre Defrance, M.D.,
Philippe Gottignies, M.D., and Jean-Louis Vincent, M.D., Ph.D., for the SOAP Il Investigators*

CONCLUSIONS

Although there was no significant difference in the rate of death between patients

with shock who were treated with dopamine as the first-line vasopressor agent and
those who were treated with norepinephrine, the [ise of dopamine was associated

with a greater number of adverse events. (ClinicalTrials.gov number, NCT00314704.)




AITEIOXYXITAYXTIKA

Survival

Norepinephrine

Other vasopressors

[

Hospital Days
Martin C et al. Crit Care Med. 2000




Ospameia Ava@UAAKTIKNG Karcm)\nﬁlag

= Amopakpuvon tou avttyovou!!

s Na amokataoctadsi o ayyelakog TOVoC Kal 0 OYKOG UypwV

= H adpevaAivn

= AVTi-lOTapIVIKA XpnotlpgotmolouvTdl yid va CTAPATNOoUV TIG
(PAEYHOVWOELC AVTIOPAOELC

s BpoyxodiactaAtika n/kKat otepostdn yia tnv otavotén twv

AEPAYWY WV
“Jﬁ_‘_ -

“.. -










KopndAn mtieong-0y»ov

LV Pressure

LV Volume

ITgoyogTio
‘Oyrog ITadpod MertopogTio
20OTAANTIHOTYTA







2 VOTUATIHOTYTA

2 VOTIUOTINOTY T




Kopnoin tov Starling kol @Aefikn) emotpoen

End-Diastolic Pressure

End-Diastolic Pressure




Ivotpoma as puotoloyinn xobLd

LV Pressure
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IVOTPOTTO 6€ KOPOLU HUE ELATTOUEVY] CVGTUATIKOTITO

LV Pressure
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Melwpevo petopoQTIo GE YLGLOAOYIXY| HXQOIA
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Cardiac Output




Meiwor PeTapoQTIOL 08 XXQOIA Pe EAXTTWIEVY] CLOTAATIXOTYTA

LV Pressure
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Meiworn ev0oTIH0TN TG

LV Pressure
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Kapmody tov Starling sou @AeBuey) emiotoopm

End-Diastolic Pressure

VR=Pms-Pra / RVR

=
]
|_I
ol |
—

End-Diastolic Pressure

VR=Venous return
Pms=mean systemic pressure

=_.|'I,|t‘!'| ut

RVR=Resistance to venous return

ardiac

L

End-Diastolic Pressiure




KopndAn mtieong-0y»ov
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LV Volume
ITgoyogTio
‘Oyrog ITadpod MertopogTio
20OTAANTIHOTYTA




Mzeiwoy] petapoQTion 68 ®QOId Pe EAXTTWOUEVY] GLGTAATIXOTYTA

LV Pressure

LV Pressure

LV Volume

Cardiac Output
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Stroke e =)
volume B

Resistance



EGDT Results

KAaoiki Ogpartreia EGDT
n=133 n=130

*Key difference was in sudden CV collapse, not MODS

Rivers E. N Engl J Med 2001;345:1368-77.




nfection: Inflammatory response

Machoapes WA MO ECARD Com
Epithedunl colly

Excagsive inflammatory
Esdithichal ¢olls iR elph L

Vivscuiar
Bactenal killing§
D

Tt Py Pl

IFieeiir

Leukocytosis
Tl Fry Candin
Pariphufal rediELARES ¢

HYPERREACTIVE
IMMUNE RESPONSE

HYPOREACTIVE
IMMUNE RESPONSE,
IMMUNE PARALY SIS

Intensity of
inflammatory response

Dynamic ima-coursa of the inflam matory responsa dunng sepsis
Srcw Mat Mad © 2000 Nahgte Publshieg Geoud




SHOCK-OPIZMOZ
TTAOOEYZIOAOI'TA

Cardiovascular/Hormonal
Hypotension

l\CF osmolarity
JGA

{

-

' End organ perfusion







Khvixa onpeto Shock

e MAIl < 60 mm Hg,
o OAeBokopuBIkn Taxukapdia >90 beats/min
e ApIBUOC avanvowv <7 or >29 breaths/min

e AnoBoAn oupwv <0.5cc/kg/hr

K
I
e MeTaBoAIkn o&ewaon k
]

e Yno€aipia: 0-50xp: <90mmHg; 51-70xp: <80mmHg; >71xp<70mmHg;




SHOCK-KAINIKH EIKONA

ITowtevovTa svpNpoTa:

® Yrotaon: anoiuty (cuotolun aptnetany mieon <90 mmHg) 7
2xeTny (TTwor 0Ty cLOTOAMUN aETrElouY] Tieon™> 40 mmHg)

e O\yovpia

® Nontinn Swxtagayn (avnovylia, ocbyyvon 1 noainonua, Hokwon
NG CLVELONONG, HWUA)

® Ap0GeQ0, LYPO dEQUAL: LGYLOOL AYYELGLOTIALGTIXOL Y YAVLOLOL UE
GTOYO TNV e€UOPANGTY XOOELONG OTU CWTINX OQYAVX
(MO, EYUEPAAOG, GTIAGY VL)

® MetaBolxn oewan (abdénon Aoyw avaepofiov peta3oAtepon
naL HEtwUEVY] oo tou yoahantinoh 0€eog amo T0 NI,
TOL VEPOX KAL TOLG OUEAETINOVG [LVEG




SHOCK-KAINIKH EIKONA

> Asinteg SuGAEITOLEYING 0QYAVLV
Aptptonr vrouyoveupio (PaO,/FiO, <300)
OZeng epypavilopevr olyovpia (<0,5 ml/kg/wpo yio 2 wEeg)
Koeatvivy opod >2 mg/dL
Araxtapoyeg muuxotntag (INR >1,5 71 aPTT >60 secs)
OpopBornevie (PLT <100.000/ul.)
Yrepyohrepubpvorpio (0Ann] yorepubpivn opod >2 mg/dL)
Arotapoyeg emmeSOL GLVELDNONG

> Awodvvoprol Seixteg
2AIT <90 mmHg, MATIT <65 mmHg, 1 ntwon 2AIT >40 mmHg

Herbert HK Am Surg 2011
Levy Crit Care Med 2003




AQuoTNOLOTYTH HVEIWTEQWY AYYELOOQACTIN®Y PAOUAKWY TTOV

KoM YoLVTAL OTYV ®VXA0POEINY natamtAnéia (shock)

@ApPHAKO

YINOAOXEIz

Mepipepikoi a kapdiakoi B1 TTEPIPEPIKOI B2 VTOTTOMIVEPYIKOI
(ayyelooUotraon) (kapdiakni (ayye100100TOAR)

Oi1éyepon) DA1 DA2

Norepinephrine

++++

0

epinephrine

dopamine

dobutamine




Mnxaviocpol katamAnéiag

s H katamAn€ia eival pia kataotaon
AVETTAPKOUC LOTIKNG AlJATwoncg N
AVETTAPKOUC HETAPOPAC
0EUYOVWHEVOU dAlpaTog Kat
OPETTTIKWY OUCLWV.

H awpatikn pon lapyecou tng
AayYELAaKNG Koltng e€aptatal ayeoda
amo tnv mieon 4inOnong (tnv
dlagpopd PETAEU apTnPLaKng Kat
pAEBIKNG TTiEONC).




OI'KOX ITAAMOY =

m [TooyogTtio

m MetagoQTio

B X0OTUATINOTY|TY




SVR = (8ul)/ (nr?)

(I = pnuog, w = yrototTnia)

Arerial  qap

Fressure
(mmHag)

Heart  qpn

meatsimin)  SY -

Failure of Cs Stroke Volume (SV)

Output Failure to Eject
Heart Rate Muscle Dysfunction
i Ivbrocardial Tacherada

Iodegtate il Whreo ardlial Fibrosis
Tachyeandia ) LV dnewrysmo
b e LV or BV Contusion
II_.}lapprcpnaIe Heart K2 Valvular ! Septal Failurc

gpolensin + Aortic Regurgitati
Permerart Facemaker LUC MegurERLOn
P Arial Sephl Defet

AR e Ventric ulat Septal Defect
Stroke Volume (SV) Vascular Failu Owtflow Obstruc tion
Failureto Recdve —HE x5V Pulmorary Embolism

Q = Bortic or Palmonary Stenosis

Hypovolemia
Absafute

Hemorrhage
Dehydration
Inadecquate flud intake
Ezxcessrve fluidloss

- Diahetes heipidis
- exreceive diresic

F:ure of Peripheral

3rd Space Fluid Loss
Bowel Obstruetion [ Surgery
Pancreatitiz
Cormpartme rd Syndomme
Inflow Obstruction
Ivlitral 5 tenosis I
Pericardial Effugion i3 o " ¥ - “capillary leak syncromne™
or Tarmponace Mz 2 o
MNELIGAN

| 80

130 -
&0

|20

Fate

&l - : ' !

T|me:-rhmiln]



Kuplw1te0eg popwes g #u%A0Q0oOInNG
rotannéiag (shock)

m YITOOI'KAIMIKO shock (pelworn npoyoptiov)
- Atpoppayla
- ATwlelo LYEWY (EUETOL, OLUOQOOLES, EYUADUATO)
m KAPAIOTENEZX shock (avemapneto napdLomnng avTAlog uott Uelwo?] TOV
OY1OUL TIOALLOD)
- Eppooypo, appubuia, oteévwon aoptinng,
OVETILOHELX ULTOOELOOVG BaAfBidag, rapdtopvomadeto
- Bé€wnopotona ottt (.. TveLpovinn eBoAY, ETMUTWUATIONOQ)

m shock KATANOMHZX (DISTRIBUTIVE)

(ayyetodiaotaltino shock, yapuniég ayyetaneg meppepineg
OV TLOTAOELG)

- 2HITTIKO,
-ANADOYAAKTIKO KAI
-NEYPOI'ENEX shock




Adequate Oxygen Delivery?

DO,= CO x O, content=CO x Hb x 13.4 x Sa0O,

S




AnwA&1a TOVOU TOU cupmadnTiKou

|

Madikn ayy&giodiaoctoAn

|
EAattwpeveg SVR, cuykevTpwon
algaTog oTNV MEPUPEPELA

|
2XETIKN UTTOOYKAlMid

EAattwpevn CO kat BP
}

EAdttwon petagopag O,
|
Alatapaxn KUTTaplkou PHeTaBoAlopou







SHOCK KATANOMHX

EAQTTWHEVOC KUKAOWPOPWY OYKOG

EAattwUEvn Kapolakn
TAPOXN Kdl aptnpPlakn mieon

l

l

Katakpatnon Na

Katl udatog

Au€npEvVoC OYKOCG
aipatog

l

|

Ayyeloocuctiaon
Taxukapola

Auénpevn Kapdlakn mapoxn
Kdl apTnPlakn meon




YTMOOYKAIUIKO

m Opeidetal o amwAsla aipatog (aigoppayia),
MAQoPATOC (EyKaupata), N EvOlAUECOU uypou
(Epetog, dlappota, uepBoALKn dloupnon N
£PIOPWON, UTTEPYAUKALUia)




AlpoOUVAUIKN OTNV UTTOOYKAlLA

m EAdattwon tou oykou o0nyel o€ EAATTWON TOU
TTPOYOPTIOU
= CVP
= PAWP

= EAdttwon tou 0yKou odnyel 0€ EAATTWON TNG
CO kat MAP

= AVTIPPOTIIOTIKOL pnxaviopol mpocomadbouv va
0lopBwoouUV aAUTeC TIC AAAAYEC

s AmeAeuBepwon KatexoAapivwy Ba auénoel tig SVR




Failure of Cardiac

atroke Yolume (5VS

Output Failure to Eject
Heart Rate (HR) Muscle Dysfunetion
Inadequate Filling Time Ivbrocardial lscheria
: IvErocardial Fibrosis
Tachycardia LY Anewrysmo
Tachymmlythmias - ¢4 » LV orRV Contusion
%IMPP“P riate Heart Rate g Valvular ' Septal Failure
FEolenien - fortic Regurzitati
F ot Pasanza ke ¢ Begurgitation
Siecrlrr.nETus Sj.mdn;IrmI Lfrial Septal Defect
Ventrculat 5 eptal Defect
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KYKAO®POPIKH KATAITAHEIA (SHOCK)
HMANTIKA XHMETA!!M!

Avayvoptor not Bepameto EI'KAIPA!!

(moetar 1) SLAEUELXL THG AVTIQQOTOVUEVNG PATNC)

Tayvrapdia, ToryLTVoLX

Avrnovyla TCQ(;)IE.LOC onpeta

Evepebiotota >_ shock

[ Ttwom aptnolantg nicong = 6(_.121}50 onpeto tou shock

Toyvrodio, wyeotnTa, BEaddTNTH TNV TEUYO0EI8 NN etavatAnEwaon = shock peyot
at0dei€ewg TOL EVAVTIOL




Systemic pathophysiologic responces of
Shock

Redistribution of blood flow

Low blood flow
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SHOCK-KAINIKH EIKONA
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