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[lapovoiaon TTEPICTATIKOL

Avépac 64 etov emokénTeTal LOLWTIKO OepameuT PLO TOV
Iavouapro AOYw kaxkouxliag, plyoug kKat KOLALaKkoU AAyoug
atdviorac evaping mTpo wpwv

AToulkO avapvnoTikoO - apTnpLaKl, uTeEPTAOn, OVOALTLOALULA,
OTANVEKTOUL, TPO £TOVC AOY® ATUXILUATOC

dappaxkevTiki ayoyn,: TeptvoomplAn, atopBaotativn,

[Iponyv karwviotrc (40 PY), Stakorr, mpo 2etiagc. AANAepytec Sev
avadepovTat.

ATO Ttov ¢Aeyxo: Totikd onueta k.¢. ECG, Ro Owpakoc xwplc
taBoAloyikd eupnpata. WBC 11.35G/1, Hb 14.1g/dl PLT 249G/,
CRP 0.6mg/dl

Etépxetatr onitL pe odnylec yra ooeAtautPBipn xat mapaxetauoAn.



[Napovoiaon TTEPICTATIKOL (OLVEXEIQ)

8 wpec pnetd mpooépxetal ota TEIL Aoyw emiSelvoong tng
YEVLKILC TOU KATAOTAONC

O a0OevrIc elval OuYXUTLKOC e Kpua akpa kat weptPepLki
kouavoon. AIl 90/560mmHg, ¢ 110/min, SO2 90% otov a¢pa,
RR 24/min

KAwvikn efetaon: pelowon avanveuvoTikou yiOuplopatoc AE,
S1S2 Bubrot, taxetle, puOuLkol, kotAla paAaki, eunieotn

TiBetatr ofuyovoOepaneia ne MV, {nteltal epyaoTnplakog
eleyxoc kat evusSatwon pe N/S



NEWS ITEM: AVERAGE EMERGENCY ROOM WAIT NEARS ONE HOUR: CDC SAYS.

aoOevic elvar onmTLKOC?
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ACCP/SCCM Consencus
Conference 1991 (Sepsis-1)

OSeptic

OSevere Shock

OSepsis

IRS + Infection

OSI RS
Temp. >38°C or <36°C, HR =90, RR =20 or PaC0; <32,
WBCs >12,000 or <4,000 or >10% bands

Se ps i 5 Severe Sepsis + Hypotension
Sepsis + End Organ

Sepsis is the host’s

inflammatory response to




Incidence and Prognostic Value of the Systemic Inflammatory
Response Syndrome and Organ Dysfunctions in Ward Patients

Matthew M. Churpek’, Frank J. Zadravecz', Christopher Winslow®, Michael D. Howell', and Dana P. Edelson’

Am J Respir Crit Care Med. 2015

Nearly half of all patients hospitalized on the wards met SIRS
criteria at least once during their stay.

Systemic Inflammatory Response Syndrome
Criteria in Defining Severe Sepsis

Kirsi-Maija Kaukonen, M_D., Ph.D., Michael Bailey, Ph.D., David Pilcher, F.C.1.C.M.,
D. Jamie Cooper, M.D., Ph.D., and Rinaldo Bellomo, M.D., Ph.D.

N Engl J Med, 2015

« SIRS-criteria rule missed one patient in eight with

severe sepsis
« No transition point in mortality with “2 or more

SIRS criteria’!
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The Third International Consensus
Definitions for Sepsis and Septic Shock
(Sepsis-3)

Sepsis: life—threatening organ dysfunction caused by a
dysregulated host response to infection

Septic shock: subset of sepsis in which particularly
profound circulatory, cellular, and metabolic
abnormalities are associated with a greater risk of

mortality than with sepsis alone.
-

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

Andrew Rhodes'", Laura E. Fvans?, Waleed Alhazzani®, Mitchell M, Levy®, Massimao Antonelli®, Ricard Ferrer®
Anand .

ooooooo

JAMA. 2016



Sequential [Sepsis-related] Organ Failure Assessment
(SOFA) score. Adapted from Sepsis—3.

® Organ dysfunction can be

represented by an increase in the
Sequential (sepsis—related) Organ
Failure Assessment (SOFA) score
of 2 points or more

Septic shock should be defined as a
subset of sepsis and should be
clinically identified by a
vasopressor requirement to
maintain a mean arterial pressure of
65 mm Hg or greater AND serum
lactate level greater than 2 mmol/L

(>18 mg/dL) in the absence of
hypovolemia.

PalF0y (i SOFA soone
<400

<300

<200 and machaniCally vantilaled 3

« 100 and mechanicaly ventilaled

Glasgow coma scale

T34 "
2

6-9 3

<t

Mbar artewial pressune O acminisiration of SOFA wrome

VALODAELEONS MEguined

MAF <0 mndHg

dop 55 of aob [any dose]

dop »5 O epi =01 OR nor <01 3

gop >15 O}H ool >0 OR nor »007

Bilisybin (mg/dl] Lol

12-19 [>20-32

20-59 [33-11

60-119 [T02-204 3

>120 [>204 =

Platedets » 107y

<150

<100

<50 3
.

Creatiring (ma/dl) jimolt] (or urine output)

20-34 [17-298, 305

1549 [300-340) (or <500 mild) 3

>S50 [>240) (or <200 milid)
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ALTERED FAST RESPIRATORY LOW BLOOD
MENTAL STATUS RATE PRESSURE

qSQF:A

H:;Po&ev\si.on Altered Tach
Systolic B? Menkal RIQZC /tv;;:'a
<ioo mmHq Stakus 5 i

Score of 22 Criteria Suqqests a Greater Risk of a Poor Qutcome




Why vasopressors AND lactatee

Risk—adjusted hospital mortality was significantly higher in patients with
fluid—resistant hypotension requiring vasopressors and hyperlactatemaia.

« [Lactate level is a sensitive, albeit nonspecific, stand—alone indicator of
cellular or metabolic stress rather than “shock.”

« Jdentification of septic shock as a distinct entity is of epidemiologic
rather than clinical importance.

 Although hyperlactatemia and hypotension are clinically concerning as
separate entities, and although the proposed criteria differ from those of
other recent consensus statements, clinical management should not be

affected.
Distribution and Mortality in Septic Shock Cohorts from Surviving Sepsis Campaign
Database

Hypaotension Prevalence, Surviving Sepsis Hospital

dfter fluids ~ Vasopressors  Laciate >2mmol/l. Campaign Database (n= 18840 patients)  mortality
Group 1 Yes Yes Yes 8,520 (45.2%) 423%
Group 2" Yes Yes No 3,985 (21.2%) 30.1%
Group 3 Yes No Yes 223 (1.2%) 28.7%
Group 4 No No Yes 3.266 (17.3%) 25 7%
Group 5 Never (pre) No Yes 2,696 (14.3%) 20.7%
Group 6 Yes No No 150 (0.8%) 18.7%

The Third International Consensus Definitions for Sepsis and Septic
Shock (Sepsis-3). JAMA. 2016
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[Iota elvatr n TpotapXikn taOodvoloAOYLKIL avopaAia 0TO ONTTLKO 00K,

1. AmoAela ayyelokLvnTLKoU TOVO e amoTtéAeoua tnyv pelmon tou
TPpoPOPTLOV KAl TNV avinon Tovu petadopTLOL TNC ApLOoTEPIC KOolAlag,
XAUNAI, LEON, aApTNPLAKI, TLeon Kat avinuevn, LOTLKL, apdevuon,

2. AToAela AYYELOKLVITLKOU TOVO 1€ amoTéAeona TV avinon Tou
TPoPOPTLOV KAl TOVU HeTadPOpPTLOV TNC APLOTEPINC KOLALAC, XaunAl, peon,
apTnpraxi, mieon xar Ptoxr, Lotk apdevon,

3. ATdAela AYYELOKLVITLKOU TOVO L€ ATOTEAeOUA TNV Helwon Tou
TPoPOPTLOL KAl TOU HeTAPOPTLOV TNC APLOTEPILC KOLALAC, XAUNAL Peon
apTnpraxi, mleon xar PtoxI) Lotk apdevon,

M~

AToAera AYYELOKLVITLKOD TOVO 1€ aToTEAeopa TNV avinon Tou

WL VU v ouvv;vv LU vV vivvw v \-VVV vV o vUZL VU U WU iy

TpoPOPTLOV KAl TOV HeTadPOpTLOL TNC APLOTEPINC KOoLAlag, XxaunAn peon,
apTnPLaKI, Tleon Katr avinuevn LOTLKI, apoeuon,

5. OAa elvar AaBocg




Sepsis pathogenesis

Prﬂinﬂan\ma[ﬂ.ry response Excessive inflammation causing collateral damage (tissue injury)

Damage-associated
Perpetuation of inflammation maolecular patterns

I

Pathogen factors

Load
Virulence
Pathogen-associated

malecular patterns g
i ; Cytokines A ™ e B o
Proteases n !
Reactive oxygen species Complement products Coagulation proteases
Leukoeyte activation Complement activation Coagulation activation Mecrotic cell death
: Impaired function Imhibition of proinflammatory
Meurcendocrine regulation A i il s tramserdption

Brain J' l
“Irus Apaptosis of T, B, ' W
/ nr_-gq-.-.: T Cellac and dendritic cells -" . -

ganglion .

Host-pathogen interaction

Liver v - =} Antiinflammatory cytokines
P Spleen & <) Soluble cytekine receptors
4- Expansion of requlato Megative regulators
\ SRS PP e Tparl:i r‘|'|:.r1=:||:i|:lE < U.rTLH s.ignal-ing ¥
Epigenetic regulation
Hypothalamic— suppressor cells
Envirenment pituitary—  — Acetylcholine

adrenal axis

Genetics

Age Inhibition of proinflammatory @ - @

Other illnesses cytokine production Impaired
Medications ¥ T phagocytosis

Adrenal —» Catecholamines
gland Cortisol

Antiinflammatory response

Irrem |_J||-:_-_--_J;_-I_.-r_-=_.-_:-_:-_-'| (5 '_|' ERNfkanced SUsC

Severe sepsis and septic shock. NEJM. 2013



Microcirculation in sepsis

Endothelial dysfunction
(impaired sensitivity of
vasoconstrictive/vasodilating
substances)

Flow=>02 needs
=> High SvO2

Altered glycocalyx

Flow<<02 needs
=> Hypoxia

/ Impaired RBC pU
deformability Impaired backward

communication

Relling and
adhesion of RBC
and WBC to
endothelium

@ Red blood cell ¢ 0 White blood cell

Microcirculatory alterations. potential
mechanisms and implications for therapy. Ann
Intensive care. 2011



[Tapovoiaon TTEQICTATIKOL (CLVEXEIQ)

[TapaxALvikoc €Aeyxoc

* WBC 18.8G/1, Hb 14.5g/dl,
PLT 128G/l

® creat 1.8mg/dl, bil 0.6,
nratikn Broxnuetla k.9, CRP
5.5mg/dl

® Etowndletar etoaywyr, otnyv

ﬁnn/\x M\ YXT1 1’1/"\ T]‘ 1 \T1 1’1/"\ L2\ M
1HIAYOAOYLKI|, AALVLKI] @WC

Aolpwién avamvevoTLKOU



Kata tnv mapauovn ota TE:

Xoprynon vypov (N/S 0.9% 11)
Anwrn k/a alpatog

Evapin aviiBLoTikic ayoyrnc pe mirepaktAAivn/TalourtakTaun,
Kat poStdpAotaoilvn

ABG : Arterial blood gases: pH 7.21, pCO2 25 mmHg, PaO2
58 mmHg, HCO3 16 mmol/l), lactate 5 mmol/L

O aoOevrc mapapevel atpoduvaptkd aotadrnc. BuOroc.

Evapin ¢yxvonc vopemivedpivne 0.5pg/kg/min

O a0Bevic StaomAnvatTetar AOY®w atpoduvapulknc aotabetac Kat
XaunAou emiwedov ouveldnonc :
ATl 100/75mmHg : -




Figure. Operationalization of Clinical Criteria Identifying Patients With Sepsis and Septic Shock

Patiest with suspacted infection

L
L Momitor clinical condition;
Ef}:ﬂ“ Mo Sepsisstil | No L fox pomiia sl
o uspeched? if clindkcally indicated
Yo Wim,
¥
Assess for evidence |
of argan dysfurction | =
‘ Monitor cinlcal condition; fiespiratory rate
?:u;’:l';;? M+ remaluate for possibie sepsis Mental status
: if clinically indicabed Syslalic blood pressume
\ Yes
- 0 SOFA Varlables
' Pal,fFid, ratio
Despite adequate fluid resuscitation, Glasgow Coma Sgale soone
eyt e —
AHD Administrabion of vasopressors
2, serum |actate level »2 mmal/L? with type and dose rate of infusion
J Serum creatinine or urine output
Yes Bilirutun
Sapiic shock Flavelet count

Tha baseline Sequential [Sepsis-relatad] Organ Fallure Assessmant (SOFA) score shauld be assumaed to b foro unless the patient is known to have preexsting
[acute or chronic) organ dysfunction before the onset of infection. g20FA indicates quick S0FA; MAPR mean arterial pressure.

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




Eowtnon 2

MewpelTe TOC OWOTA {exlvnoav OTOV aoOevry
AYYELOOVOTAOTLKA eVvd 6eV eXel OAOKANpwOel 1,

X 0PI ¥NON TV VYPOV avAavnyng?
1. Nat

2. Oxt



The Surviving Sepsis Campaign Bundle:
2018 Update

Mitchell M. Levy, MD, MCCM'; Laura E. Evans, MD, MSc, FCCM?;
Andrew Rhodes, MBBS, FRCA, FRCP, FFICM, MD (res)’

Intensive Care Med. 201

Initial resuscitation for sepsis and
septic shock (begin immediately)

1 Me=asure laciate level”
Hour I ) | :
Chkain bood culbures before

administering anfibiotics

bundle

Adrninisbar road-Loeckrum anlibiotics

BN5WE CUNTE OF
Lizry b roainlain 2 mear

"Memeasure lactala il indlal lactals edavatad (=2 mmalsL)




The hour-1 bundle

The most important change in the revision of the SSC bundles is that the 3—h and
6-h bundles have been combined into a single “hour—1 bundle” with the explicit
intention of beginning resuscitation and management immediately. We believe this
reflects the clinical reality at the bedside of these seriously Ill patients with sepsis
and septic shock—that clinicians begin treatment immediately, especially in patients
with hypotension, rather than waiting or extending resuscitation measures over a
longer period. Nore than 1 hour may be required for resuscitation to be completed,
but initiation of resuscitation and treatment, such as obtaining blood for measuring
lactate and blood cultures, administration of fluids and antibiotics, and in the case of
life-threatening hypotension, initiation of vasopressor therapy, are all begun
immediately. We believe the new bundle is an accurate reflection of actual clinical

Bundie Element Grade of Recommandation and Level of Evidence

Measure laclate level. Re-measure if Inltial laclate Is Weak recommendation, low guality of evidence
=2 mmal/L
Obtain blood cultures prior to administration of antiblotics Best practice statement
Administer broad-spectrum anliblotics Strong recommendation, moderate guality of evidence
Rapidly administer 30mL/kg crystalloid for hypotension or afrong recommendation, low quality of evidence
lactate 2 4 mmal/L
Apply vasopressors if palient is hypotensive during or atter Strong recom mendation, moderate quality of evidence
fluid resuscitation to maintain mean arterial pressure
= 65mm Hg

Surviving sepsis campaign Bundle: 2018 Update



Surviving Sepsis .
Campaign e

« We recommend that in the resuscitation from
sepsis—induced hypoperfusion, at least
30ml/kg of intravenous crystalloid fluid be
given within the first 3 hours.
(Strong recommendation, low quality of
evidence)

e We recommend that fn”nvmnor mitial fluid

LLLLLL 11 411 0UilN\l

resuscitation, additional fluids be guided by
frequent reassessment of hemodynamic status.
(Best Practice Statement)



IV Fluids : Is there any safety limit needed (how
much is foo much)<¢

Fluid volume, fluid balance and patient outcome in severe
sepsis and septic shock: A systematic review

J Crit Care.2018

Patients with a high fluid balance have a 70% increased risk of
mortality. Survivors of severe sepsis and/or septic shock
received higher fluid volume 11n the first three hours.
However, fluid volume administered in the first 24 h was
higher for non—survivors. [Low volume resuscitation in the first
24 h had a significant mortality reduction.

Heterogeneity regarding the setting, timing, and fluid dosing
strategy used.



IV Fluids

Finding the middle for each patient requires combining
many variables: physical exam, passive leg raise, IVC
ultrasound, lactate, ScvO,, urine output, trial and error, etc.

Too little fluid Too much fluid

* More organ injury * Worse edema
* Higher mortality * Impaired oxygen
* Vasopressor-induced diffusion

1, T "\I | T eVl of oW ol P

Tt i a WAimee~ ADMC
uigiLal nisic Usis = YVUI 52 ANL/D




Is there an optimal MAP for patients with sepfic
shocke

The NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 APRIL 24, 2014 YOL. 370 MO, 17

High versus Low Blood-Pressure Target in Patients with Septic Shock

Multicenter, open—-label trial. 776 patients with septic shock

2 groups : MAP target of either 80 to 85 mm Hg (high-target group) or 65
to 70 mm Hg (low—-target group)

No significant difference in 28—-day mortality. No significant between—
group differences in the overall rates of organ dysfunction or death at 90
days.

In patients with a history of chronic arterial hypertension, targeting a mean
arterial pressure of 80 to 85 mm Hg reduced both the incidence of a
doubling of the blood creatinine level and the rate of renal-replacement
therapy.

No significant between—group difference in the overall rate of serious
adverse events, but patients in the high—target group had significantly
more episodes of atrial fibrillation.
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AV to YaAakTikO elvar avinuévo (> 2mmol/L) tdoo cuxva
TPEMEL VA TO peTpaue’?

1. KaBe 1 dpa
2.KaBe 2—4 wpec
3. KaBe 8-12 wpec

4. Aev xperaletatr va SavapetpnOet



Measure lactate level

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)

While serum lactate is not a direct measure of tissue
perfusion, it can serve as a surrogate, as increases may
represent tissue hypoxia, accelerated aerobic glycolysis
driven by excess beta—adrenergic stimulation, or other causes
associated with worse outcomes. Randomized controlled trials
have demonstrated a significant reduction in mortality with
lactate— guided resuscitation

The Surviving Sepsis Campaign Bundle: 2018 Update



TI EYIVE OUWC TEAIKA HE TOV APPWOTO?

3 mpec petd petadepetar otnv ME®

O a0Oevic Tapapevel atpoduvvaulka aotadng, avoupLlkoc pe
OLKTUWTI, TeAlwon,
Ag Str. Pneumoniae ovpov ©etikd

TormoBetnon KOOI

e CVP 2mmHg, ScvO2 52%. ABG: pH 7.2, pCOZ2 39mmHg, PaO2
75 mmHg, HCO3 14 mmol/l), lactate 10 mmol/L

« Xopriynon 21 R/L
e Nopemvedpivn oe §oon lug/ke/h

e Evapin CRRT




Vasopressors

Inotropes

Adrenergic Non — adrenergic Dobutamine

 Norepinephrine .
* Epinephrine .
(adrenaline)
 Dopamine
 Phenylephrine

Vasopressin
Angiotensin*

No study to date has demonstrated a statistically

nifirant urv x7 1 honofit ~f NnNN AVEL R

C‘;(T Q 1 NN NYy N\\rA\rv
olgsgilliliicalle oul vivdadl ICL1l1C 110 Ul uUllT vaoupy

laYaYa)
CoOOuUl Uyvtull

another. Therefore, the choice of vasopressor in septic
shock i1s rather empiric



Vasoactive medication receptor activity
and clinical effects

Receptor activity
Drug Predominant clinical effects

Alpha-1 | Beta-1 | Beta-2 | Dopaminergic

Phenylephrine +++ 0 0 0 SVR 11, CO <1
Morepinephrine | +++ ++ 0 Q SVR 11, CO <1
Epinephrine +++ +++ ++ 0 CO t 1, SVR | (low dose) SVR/1 (higher dose)

Dopamine (mcg/kg/min)*

0.5 to 2. 0 + 0 ++ CO
5. to 10, + ++ 0 ++ COt, SVR 1
10. to 20. ++ ++ 0 ++ SVR T 1

Dobutamine 0/ + +++ ++ 0 CO 1, SVR |




Vasopressors for the Treatment of Septic

Shock: Systematic Review and Meta-Analysis

+“LoS One.
2015

Norepinephrine versus Dopamine

 Absolute reduction of 11% in 28—-days all-cause mortality
with norepinephrine compared with dopamine corresponding
to a number needed to treat of 9

* Dopamine resulted in more than twice the risk for major
adverse effects including a twofold increase in the risk for
cardiac arrhythmias.

« No mortality benefit with norepinephrine over epin

[P & § A AN J .I. 4 LA AN V V 4 \-/tJ-LLJ-

phenylephrine and vasopressin / terhpressm or between t
other comparisons, although a trend towards reduced
mortality with norepinephrine was seen in all comparisons.

*3‘
('D




Epinephrine
Epinephrine has potent inoconstriction and
vasoconstriction effect via a— and B— adrenergic
stimulation
Increases mean arterial pressure by increasing both
the cardiac index and peripheral vascular tone.
Side effects: tachyarrhythmias, ischemia,
hypoglycemia, increase in lactate concentrations
(stimulation of B2-adrenergic receptors)
As compared to the norepinephrine plus dobutamine
regimen, epinephrine has no significant effect on
mortality reduction
For some patients with compromised cardiac function,
epinephrine can be a useful alternative medication.

Norepinephrine plus dobutamine versus epinephrine alone
for management of septic shock: a randomised trial. Lancet.
2007



Phenylephrine

Pure a—adrenergic agonist

Vasoconstriction with minimal cardiac inotropy or
chronotropy

Good option when tachyarrhythmias limit therapy with
other vasopressors

Fewer attentions in medical literature.

Drug of choice in anesthesia—induced hypotension

The Clinical Implications of Isolated Alphal Adrenergic
Stimulation. Anesth Analg. 2011



Dobutamine

 Inotropic effect via stimulation of 3,receptors, with a
variable effect on blood pressure. Increases cardiac output
by increasing both contractility and heart rate, to a different
extent in different patients.

 Dobutamine 1s also the first—line mmotropic agent for patients
with septic shock and low cardiac output in the presence of
adequate filling pressures.



Vasopressin

Vasoconstriction via V1 vascular smooth muscle receptors.
Relative vasopressin deficiency in septic shock
Catecholamine—sparing effect

5 10 “Of vasopressin  to
norepinephrine vs norepinephrine
alone (0.01U-0.03U/min)

 No significant difference n
mortality at 28/90 days, days alive
and free of organ dysfunction, need
for renal replacement therapy, need
for corticosteroids, length of stay
(ICU and  hospital), adverse

incidents.

N Engl J Med.
2008

Effect of Early Vasopressin vs
Norepinephrine on Kidney Failure in
Patients With Septic Shock

The VANISH Randomized Clinical
Trial

o« 4 groups. Study drug 1:
Vasopressin (titrated up to 0.06
U/min) vs Norepinephrine. Study
drug 2: hydrocortisone vs placebo

« Early use of vasopressin to treat
septic shock did not increase the
number of kidney failure—free days

uuuuu were
between all groups and there was
no interaction on outcome between

vasopressin and corticosteroids.
JAMA. 2016

wWili1i1111Q41
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Angiotensin Il for

the Treatment of \!
Vasodilatory Shock
NEJM. 2017 . b
 Multinational, double—blind, randomized, controlled trial. 344 enrolled
patients

e Patients with vasodilatory shock who were receiving more than 0.2
ng of norepinephrine per kilogram of body weight per minute or the
equivalent dose of another vasopressor to receive infusions of either
angiotensin II or placebo.

 Angiotensin Il administered intravenously increased blood pressure
and allowed catecholamine dose reductions in patients with
vasodilatory shock who were receiving high—dose vasopressors.

 Adverse effects | increased thrombotic events, thrombocytopenia,
and infection risk




EowTtnon 4

O a0Oevic eudaviler avOroTapevo ook. Tt anmd Ta TapakaTton Oa
X0opnyovoate;

1. Y&poxkoptildvn,

2. YSpokopTllovn kat $OopLoudspoxkopTtLiiovn
3. Bitaptvn C

4. Y&pofukoBalauivn

5. OAa Ta Tapamwave eivar oot

6. OAa Ta mapamdve eivar AdOoc



Refractory shock

e Norepinephrine—equivalent doses of 0.5 mcg/kg/min
or 1 mcg/kg/min have been proposed as thresholds to
define high—dose vasopressor therapy and refractory
shock.

A reasonable definition of refractory shock would be
an inadequate response to high—dose vasopressor
therapy (defined as =0.5 mcg/kg/min norepinephrine-
equivalent dose).

Management of Refractory Vasodilatory
Shock. Chest 2018



*** 5SC guidelines are silent on phenylephrine

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

-
Initiate norepinephrine (NE) and titrate up to 35-90 ug/min
to achieve MAP target 65 mm Hg
\
4 4 .
MAP target MAP target. not achieved
achieved and judged
- poorly responsive to NE
¥ S
( Add vasopressin up to )
Continue norepinephrine alone or 0.03 units/min to achieve
ac!d vasclpll'ess!n 0.03 unlts/rrl'nn MAP target*
with anticipation of decreasing \ -
norepinephrine dose ’ '
MAP target MAP target
achieved not achieved
Add epinephri t
* Consider IV steroid administration 20-50 “;}‘:‘;?:20;':;25& :/IAP
** Administer IV steroids target**

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



Hydrogm"ﬁnne and
Fludrocortisone in Septic Shock |

therqpy in

—

9 W shock,

NEJM. 2018 NEJM. 2018
Hydrocortisone 50mg x4 + fludrocortisone Hydrocortisone (at a dose of 200 mg per day)
50 mgx1 for 7 days. 1241 patients vs placebo for 7 days. 3800 patients
1.0— 100+
0.9— "]
= 0.8+ 804 Hydrocortisone
% 0.7+ Hydrocortisone+fludrocortisone F 704 Placebo
& 0.6 B
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Corticosteroids in sepsis: The end of the road?

« Between 1976 and 2017, 22 randomised placebo—controlled trials
with conflicting results.

« 2 recent meta—analyses in 2018 with conflicting results

« The available evidence suggests that in patients with septic shock,
treatment with hydrocortisone reduces vasopressor dependency,
time to extubation, and ICU length of stay.

« Hydrocortisone appears to reduce mortality in the sickest subgroup
of patients with septic shock.

Combined with
ascorbic acid
and thiamine
I -
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Figure: Balance of the benefits and potential harms associated with the use of glucocorticoids in patients . . . . .
with sepsisand septicshock | ) e nE The role of glucocorticoids as adjunctive treatment for sepsis

The orange bubbles are those with lower certainty of evidence. The blue bubbles are those with higher certainty of in the modern era. Lancet Respir Med 2018

evidence.



INCREASING
SHOCK SEVERITY

ESCALATING VASOPRESS0OR DOSES

L

Early shock

« |dentity and treat undarlying causea

* Fluid resuscitation based on physiclogic measures
= Morepinephine monotherapy, if needed

Severe shock
* [dentify and treat contributing pathophysiclogy

= Hypovalemia: flusd resuscitation
» Acidosis or AKL: CRAT andfor alkali
* Hypocalcemia: calclum supplementation

* Rational combination wvasopreasor therapy

= Vasopressin analogue added o norepinaphrin
= Epsnephring, if inadequate cardiac output
= Emerging role for angiotensan i

* Adjunctive agents

® Low-dose hydrocortisoneg
# High-dose ascorbic acid and'or thiamins

Refractory shock
* |denlity freatable pathology
* Initiate rascus tharapies

= Methylene blue
= Hydroxocobalamin

Management of refractory
vasodilatory shock. Chest 2018

Hydrocortisone, Vitamin C, and Thiamine for the
Treatment of Severe Sepsis and Septic Shock

Chest. 2017

Small, before—after study. 47
patients. Hospital mortality was
8.5% 1in the treatment group
compared with 40.4% in the
control group (P < .001).



b6 WEEC YETA ...

o IigLS&Lvobpeer valaktikl, ofé¢won, (15mmol/l), CVP 15mmHg, ScvO2
%.

¢ JlpooO1nkn PBalompeolvng
/ WEEC YETA ...

Aodoyun nAektpikn Spaotnprotnta. Exavadopd avtopatng
Kok Aodoplac peta and 1 kokAo CPR.

®* Avinon vopemivebpivnc 3ug/kg/h

* 1IR/L

I[IpooOnkn emwvedpivnc




[Told elval xata TV Yvoun oac n artia tTne aoduyunc
NAEKTPLKILC OpAOTNPLOTNTAC;

 Eudpayua pvoxkapdiov

o JIvevpoviki, eufBoAn

e AmOodpalin 0To X®WPO £50060V TNC ApLoTEPINC KOLALAC
e Kapodlaxocg emMTOUIATILONOC

e Mn avaoTpeWYLo ONMTLKO 00K



FEowtnon 5

[Toltd ef¢taon ©a {ntovoate avuTi, TNV OTLYUL?

1. Afovikn topoypadla Owpakoc e TpOTOKOAAO
mvevpovikic euBoArnc

2. ALaBwpaklko vTeEPnXo Kapoidc

3. AxTiwvoypadia Owpakoc

. Kapbrakd ¢vioua



EyIVE ETTEIYOVTWCS SIABWEAKIKO LTTEPNXO KAPSIAC YIA TNV
avadntnon TV TTOAvVWY AITIV YIA TO AvBIOTAUEVO OOK....



YTTEPNXO KAPSIAC TTRO
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Figure 1. Parastemal long-axis view of the left atrium (LA), left ventricle (LV), mitral valve (MV), and left
ventricle outflow tract (LVOT) during ventricular systole. BPM = beats per minute; RV = right ventricle.
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Figure 2. M-mode echocardiography. The arrows indicate systolic anterior motion of mitral leaflet
during systole, which narrows the left ventricular outflow tract.

H anodpalin tov xwpov e€0bov emtPBeParwOnke pe tnv PonOeta tov M—n




2NTITIKO OOK:

* QATTWAEIQ AyYEIOKIVNTIKOU TOVOU ayYEiwv

e MEIWON TTPOPOPTIOU KAI HETAPOPTIOU APICTEPNG KOIAIAG
« xaunAn MATT kai @Twxn I0TIKA O¢UYOVWOon

ATTdvTnon ocupTTadnTIKOU
* aUu¢non KapdIOKNG OuxXvOTNTAG KAl CUCTTACTIKOTNTAG JHUoKapdiou

« al&non KapdIaKNC TTAPOXAC
* BeATiwon 10TIKAG 0&uydvwong

Epgavion SAM, LVOT amé@paing kai kapdiayyeiakou collapse:
* MEIWMEVOG TEAODIOOTOAIKOC OYKOG QPIOTEPNG KOIAIOG
e TaXUKapoia

e IITTCNATIIATTTAATIVA
U||CPUUU||UU|||\U




H xopriynon 1L R/L oto CPR mpodavdg avéoTpewe TV
anodpalin kat BornOnoe 0To va emaveAOel n
KukAodopia---.

AAANAG To echo kapbdlac aveéderle To mpdBAnua adov
TApALEVOUV.-

® Meitopevoc 6paoTLKOC evoayyYelakoc OYKOC

® Taxvkapola mpokaAovuevr Ao KATEXOAAULVEPYLKQ
bapuaxa

¢® KaBwc kxat xapdraxi], uTeEPOVOTAOTLKOTN, TA.



OePATTELTIKN OTPATNYIKN

®* Xoprynon emitrAcov vypav (2 L Ringer lacate)
¢ >tadrakr, ardoupon aYyyYeELOOUOTAOTLKMV

®* Evapin xaunAnc Soonc B—blocker

Apeon, atpoduvaurkn, BeAtiwon
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The Science behind the Solution

* SAM of mitral wvalve was first

described
in the 1960s. It 1s defined as the
anterior excursion of one or both
mitral valve leaflets into the LVOT
during systole, which leads to
narrowing of the LVOT

The hemodynamic consequences of
SAM are directly related to the
duration and extent of contact
between the mitral valve leaflet and
the ventricular septum. Over the
last decade, there has been growing

recognition of the development of
SAM 1in shock states, especially

22U I A A ] 2 — 111

with the use of sympathomimetic
medications.




The Science behind the Solution

High Low High
pressure pressure pressure

Systolic anterior motion of the mitral valve is believed to result, at
least in part, from the Venturi effect, which describes the drop in
pressure created when a liquid flows at high velocity through a

xrn A 1 fs ATk 1, + A + +114 A
narrowed orifice. When heart rate and contractility are Inct reased,

the high velocity through the LVOT i1s believed to pull the mitral
valve leaflets toward the septum.



The Science behind the Solution

Alternatively, the drag effect
hypothesizes that some patients
are predisposed to the
development of SAM because
their mitral valve leaflets are
positioned 1n the path of LVOT

flow, which drags them
anteriorly and superiorly
toward the septum.

Predisposing factors for SAM
include any condition that
reduces LV systolic cavity size
or 1Increases blood velocity
through the LVOT.

A o




Predisposing factors

Reduced LV cavity size Increased LV ejection
during systole velocity

® Decreased EDV ® Increased contractility

® Hypovolemia ® Reduced LV afterload

®* Tachycardia(reduced diastolic
filling time)

®* LV hypertrophy (diffuse or
isolated to the septum)

® Increased contractility

Effective therapy of SAM and LVOT obstruction is
directed at reducing or correcting these predisposing
factors.



TeAIKQ...

O a0Bevic oTtaOepomolnONKe ALLOOVVAULKA.

QoTtooo mapepelve n vedbpikr, BAAPLn yia tnv omola
ovvexiotnke n CRRT.

Tnv 3% eBSopdada voonAetac umnke oe Tpoypaupa
aLpoxaO©aponc .

H vedpikn, Aettoupyla antokataotaOnke otadtakd peta and 6
eBoopadec.



«OAa Ta oNTITIKA OOK OtV €ival idial»

Personalized medicine. One size does not
fit all.

Euxapiorw!



