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Angiotensin |l v sokovych
stavech

Patofyziologicky podklad pro uziti AT Il

Soucasné postaveni AT Il v IéCbé Sokovych stavu s podilem
vasoplegie

Nas typicky pacient, case report

Diskuse, prakticka doporuceni



Patofyziologicky podklad pro uziti AT |l
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Figure | The renin—angiotensin—aldosterone system.

Notes: Angiotensinogen originates in the liver, is cleaved to angiotensi
Angiotensin Il has a multitude of effects throughout the body, including
direct vasoconstrictor and potentiates the release of both aldosterone al
Abbreviations: ACE, angiotensin converting enzyme; ADH, antidiureti(
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Cardiovasc Drugs Ther (2022) 36:739-748
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Patofyziologicky podklad pro uziti AT |l

MLDAD

Renin
ACE R
[ Angiotensin | J—> [Anglotensln(l 9)] [ Angiotensin A ]

l ACE ACE ACEZ

AC Decarboxylation

[ Angiotensin Il ]4———— Angiotensin || ]—»[Anglotensm(l 7)]—» Alamandm

=ENiA /

N

AT, receptor AT, receptor AT, receptor MrgD receptor Mas receptor

l L l J

Vasoconstriction Vasodilatation
Pro-proliferative Anti-proliferative
Pro-inflammatory Anti-inflammatory




Patofyziologicky podklad pro uziti AT |l

W molecules

AT. receptory pro angiotensin Il jsou v hladké svaloviné cév (VSMC) distribuovany
plosné v celém cévnim Fecisti, pficemz jejich hustota vykazuje vyraznou organovou
specifitu a stoupa smérem od velkych tepen k perifernim rezistenénim cévam. Hlavni

The ATl/AT2 Receptor Equilibriunl IS a CornerStone Of ulohou této distribuce j ce systémového krevniho tlaku a regionalniho
the Regulation of the Renin Angiotensin System beyond N
the Cardiovascular System

Review

pritoku krve jednotlivymi organy. o M

Organova specifita a hustota distribuce

e Ledviny (Rendlni cirkulace): Zde je hustota AT: receptord v hladké svaloving
mimorfadné vysoka. Vyznamné jsou zastoupeny jak v afferentni tak v efferentni
iofe glomerulu. Angiotensin || zde reguluje intraglomerularni tlak a rychlost

3 o 1,
1 and Francois Dupuis '* glomerularni filtrace. @ Euro Medicina 1

i - 14 T e ¥ i ] H 2
Melissa Colin ", Céline Delaitre ', Sebastien Foulquier
Molecules 2023, 28, 5481. https:/ /doi.org/10.3390/ molecules28145481 KiiZe, sliznice a splanchnicka oblast (Travici trakt): Cévy v téchto oblastech maji

- velmi vysokou hustotu AT, receptor(. Pfi aktivaci systému renin-angio
aldosteron (RAAS) dochazik : {
Zivotné dileZitych organi.

Kosterni svalstvo: Viykazuje stiedni az vysokou hustotu receptor( v rezistenénich
arteriolach. Hraje kli¢avou roli v udrzavani celkového periferniho odpaoru (TPR) a tim i
systémového krevniho tlaku. B National Institutes of H.. +1

Mozecek a mozek (Mozkova cirkulace): Hustota v hladké svaloviné mozkovych cév
je stredni a prisné regulovana. Chrani mozek pred nahlymi vykyvy krevniho tlaku
(podpora autoregulace).

Srdce (Koronarni recisté): Koronarni arterioly vykazuji stfedni hustotu AT.

Plice (Plicni cirkulace): V hladké svaloviné plicnich cev je za fyziologickych podminek
hustota AT. receptoril relativn& nizka (plicni obéh je nizkotlaky), avak jeji vyznam
stoupa pri patologiich (napf. plicni hypertenze).




WHAT’S NEW IN INTENSIVE CARE

. _ . ®
Ten tips to optimize vasopressors use in the =

critically ill patient with hypotension

Matthieu Legrand'*"® and Alexander Zarbock®

Cardiac output

+ Increase venous return Pulmonary circulation

+ Inotropic effects (e.g. B agonists,
norepinephrine)

+ Increase coronary perfusion pressure
(diastolic pressure)

- Increase cardiac afterload (excessive
vasoconstriction)

= Increase pulmonary circulation | Severe hypovolemia
vascular resistance | A .

= Coronary vasoconstriction

Cardiac dysfunction

(
h
i

Arterial stenosis :

Microcirculatory and organs
perfusion
Capillary leak
+ Increase perfusion pressure

+ Increase blood flow

+ Decrease capillary permeability
(i.e. norepinephrine)

- Increase critical closure pressure Capillaries
(excessive vasoconstriction)

Organ & tissues oedema

suonesipu) siossaidosep

= Decrease regional blood flow
(excessive vasoconstriction,

hypovolemia) Low systemic vascular resistances

Fig. 1 Potential positive and negative hemodynamic effects of vasopressors in critically ill patients and factors to consider when using vasopressors
in the critically ill




Vasoplegicky syndrom (VPS)
Terapeuticky pristup

Zeroing the transducer post-CPB to minimize errors ....

REVIEW m WI Confirm VPS by definition & with the help Of PAC &TEE

Vasoplegic syndrome after cardiovascular surgery: A review ﬂ

. . . Identification and correction of underlying cause (discontinue
of pathophysiology and outcome-oriented therapeutic . o crving (
inodilators, correct acidosis, anaemia, Hb >9 gm%)
management

Vishnu Datt DA, DNB, MNAMS | Rachna Wadhhwa MD | WVarun Sharma MD | H
Sanjula Virmani DA, DNB | Harpreet S. Minhas McH | Shardha Malik DA, DNB

Fluid challenge response

MAP<65mmH
Optimize cardiac functions. = &

. . I
D I a g n Oza V P S Nor-epinephrine 0.025- 0.2pg/kg/min and/or Vasopressin 0.06U/min | MAP <65 mm Hg

| PAC/TEE/TTE

Add AT Il 10-20 ng/kg/min {max 40ng/kg/min) [limited availability]

Terlipressin -1.3ug/kg/min [Limited availability] = MAP<65 mmHg
Leécba priciny / maximalizace |
S rd eén I'ho V)I/d eJ e / Add Methylene Blue- 1-2mg/kg bolus over 15 min.

2mg/kg/hr infusion

“ ¢—=MAP < 65 mmHg

VO | b a Va SO p reso rloj Hydroxocobalamin rescue 5g iv over 15 minutes, may repeat 5g after 30 minutes if

inadequate response.

| step by step pfistup / |

Vitamin C 6gm, Thiamine 200mg, Hydrocortisone 50 mg 6 hourly or 80 mg eight

hourly as an adjuvant therapy at any stage whenever indicated.




Co je klicoveé pro volbu kombinace vasopresoru
vcetne AT I

/ZHODNOCENi HEMODYNAMICKEHO PROFILU SOKU / SEPSE

“

S KLICOVA ROLE TTE -TEE — INVAZIVNI HEMODYNAMIKY P

>

Tézka systolicka
dysfunkce
a dilatace LK

Malé srdecni oddily,
normalni
funkce komor

Hyperkineticka cirkulace
s hyperkontraktilni LK
Minimalni rozvijeni
LK v diastole

Dilatace a systolicka
dysfunkce PK



Nas pacient

Anamnéza

ICHS
2x STEMI zadni stény
EF LK 25-30%, aneurysma ZS
FIS
DDDR pacemaker 2020
MR 4/4
TR 3/4
NYHA III
Plicni hypertenze sPAP S0mmHg

Planovana operace

MVR bioprotézou

TVP prstencem
LAAO Atriclipem

Preemptivni levosimendan

1 den pred operaci




Nas pacient

Pooperacni faze

+  110/45, LVOT VTI 16cm DALSI KROK

- vasopressin na 2IU/h *  S-Gkatetr

5 hodin po admisi na JIP

- laktat 8, 1mmol/l

- chladnéjsi periferie

- noradrenalin 1,1mcg/kg/min

- adrenalin 0,15mcg/kgmin

- Levosimendanem nasycen

- Bez efektu AVP na MAP

- Beze zmény na TEE, LVOT VTI 16cm
LV EF 20%

-+ 3500ml kumulativné




Nas pacient

Hemodynamika 6h po operaci Dalsi kroky
PAP 44/19/25 - 0Tekutln(Tva \AVAL! 3.X 250ml
PAOP 9-12mmHg 5% albumin na 60 minut
I 3,0 L/min/m? L/mi .
ISF I;V 3/;1;/111/111 , CO - CO 7,4, CI 3,3L/min/m?
IV 55ml i - ‘PAOP 16mmH
: ” +«— MAP 65mmHg
pEQVl 94ml/m?

2 -0 . - ZA&dny efekt na davku

s vos[Tm0m vasopresoru
- noradrenalin > 1 ug/kg/min
- vasopressin bez efektu



Casovy prubéh davky vasopresort a laktatémie

Angiotensin IT 10ng/kg|/min
start

Angiotensin IT 15ng/kg|/min
{ Noradrenalin | s
1,2ug/kg|/min

Noradrenalin
0,35ug/kg|/min

1612024 16.1.2024 16.1.2024 16.1.2024 17.1.2024 1712024 17.1.2024 1712024



DalSi prubéh
JIP — 1. a 2. pooperacni den

Stabilni srdecni vydej, normalizace laktatémie
Klesajici noradrenalin

Extubace 28 h po operaci
Angiotensin II 15ng/kg|/min

- snizovan po poklesu noradrenalinu < 0,2ug/kg/min

- ukoncen po 42 hours

Adrenalin vysazen jako posledni vasoaktivni 1€k



Blood biochemistry 15t postoperative day 6 am

Substraty

S-Urea

8,3

> 28-81

mmol/|

S-Kreatinin

175

— 59-104

pumol/|

lonty

S-Natrium

143

O

136 - 145

mmol/l

S-Kalium

4,5

@,

3,5-5,1

mmol/l

S-Chloridy

109

98 - 107

mmol/l

S-Hof¢ik ionizovany

0,89

0,45-0,6

mmol/l

§-Fosfor

0,47

o)

0,81-1,45

mmol/l

S-ALT

0,38

O

0,17 - 0,83

ukat/|

S-AST
Proteiny

2,38

0,17 - 0,85

ukat/|

S-CRP

86,0

0-5

mg/I

ODHAD GFR

C-Odhad GFR-CKD-EPI k

0,548

ml/s/1.73

ABR

B-Stav krve

plicnice

arterial

venozni

B-Natrium

142

O

137 - 146

mmol/|

B-Kalium

4,3

O

3,8-5

mmol/|

B-Chloridy

114

97 - 108

mmol/l

B-Vapnik ionizovany

1,11

1,13-1,32

mmol/l

B-Glukoza

7.5

3,9-5,6

mmol/l

-
L= i

B-Teplota aktualni

36,7

@

< 05-2

mmol/l

B-pH

7,364

< 7,36-7/44

B-pCO2

5,04

O

— 48-64

kPa

B-pO2

14,80

0

X 104-143

kPa

B-Akt.base excess(vyp)

3.4

2-2

mmol/l

B-HCO3 stand.(vyp)

21,6

— 22-26

mmol/l

B-S0O2 saturace

97,2

)

< 94 -99

%




DalSi prubéh
JIP 3.— 5. pooperacni den
Zachovana diuréza s furosemidems, bez CRRT

Postupné zotavovani, ustupuje insulinova rezistence

5. Pooperacni den na standardni oddeleni s telemetrii



Kdo je tedy idealni kandidat pro podani
angiotensinu Il ?

SIRS s tézkym vasoplegickym syndromem neinfek¢ni etiologie
(postkardiotomické syndromy, anafylaxe, high output shock)

[Distribuéni Sok s podilem terapie ACEi + intoxikace }

Kardiogenni Sok s neadekvatni SVR s tézkou hypotenzi
— vyhnout se excesivné tachykardizujici terapii

G+ sepse s vasoplegii vCetné septické kardiomyopatie
— IE v ECC, pneumokoky, streptokoky, stafylokoky




Kdo nemusi byt idealni kandidat pro podani
angiotensinu |l ?

G- sepse s endotoxémii, téZkou plicni hypertenzi, diastolickou dysfunkci
LK, tkanovou dysoxii s vysokym SvO2

A Bad

GOOD ? BAD ? \
WHO KNOWS?




TEE Pat. T: 37,0 °C .

X7-2t TEE T: 40,6 °C
46 Hz 0 144 180
14,0cm
2D
Gen
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C 48
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1.
2.

6.

Diskuse ﬂ‘.

Lze definovat idealni klinicky
fenotyp pacienta? Tezko....

Sokovy stav s podilem refrakterniho vasoplegického syndromu
Kli¢ovy je hemodynamicky profil Soku a jeho diagnostika
Odhadnout reakci obéhu na AT II u septického Soku
s endotoxémii NELZE
Step by step pristup pi1 eskalaci vasoaktivni podpory
AT II inicialni davkou 20ng/kg/min bez bolusu

Idealni fenotyp jisté neni syndrom nizkeho srdeCniho vydeje
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J Crit Care 97 (2027) 155708
Contents lists available at ScienceDirect
Journal of Critical Care

i 2 g www.journals.elsevier.com/journal-of-critical-care
ournal homepage f-crit

Early hemodynamic response to angiotensin II defines a prognostic
phenotype in bloodstream infection—associated septic shock

Georges Khattar, Kealy Ham, Shiloh Danley, Rodrigo Cartin-Ceba, Aaron Skolnik, Ayan Sen,
Aaron M. Pulsipher

Department of Critical Care, Maye Clinte, Phoenix, AZ, Umited States of America

AT II RESPONDERI MELI LEPSI PROGNOZU

Prognosticky fenotyp zjistovan az po podani ©

Critical ~ ™



Dekuji za pozornost
NEVER GIVE UP!
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