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Vasopressor Therapy

. Jean-Louis Vincent !, Filippo Annoni !

Vazopresszorok indikacioja

1000

—  Hypotensive on arrival
, . 0975 Delayed hypotension
Vazopresszor adasa indokolt, ha:

= MAP < 65 Hgmm
= megfeleld volumenpdtlas utan is fennall
= szervhipoperfuzid jelei vannak

0.950 -

0.925 -

0.900 1

Survival

0.875 1

0.850 1
Szervhypoperfuzio jelei:

= oliguria (<0,5 ml/kg/h) Az

u tudatzavar 0 2'5 5'0 7'5 160 liS 15'0 17'5 200
Hours

= |aktat T (>2mmol/l)

= hideg perifériak [ mottled skin (térdtol mérve gr. 0-5; mortalitas prediktor)

0.825 4

A Mikor NEM indikalt

et . . 7 e 7 X r ?
Specidlis indikacidk onmagaban vazopresszor:
= refrakter szeptikus sokk: kombindlt vazopresszor tdmogatas - I<eze|et|gn hypovolaemlg
= post-cardiopulmonalis bypass vazoplégia * Nem felismert obstruktiv

ok (tamponad, PTX)
= Kezeletlen hypoxia
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'ORIGINAL |
Szeptikus ~ sokkban  szenvedo,  vazopresszor Efficacy of targeting high mean arterial
kezelésben részesuld felndtt betegek esetében a pressure for older patients with septic
kezdeti célként 65 Hgmm-es artérias kézépnyomdas shock (OPTPRESS): a multicentre, pragmatic,
(MAP) beadllitdsat javasolijgk a magasabb MAP- open-label, randomised controlled trial
célértékekkel szemben.
Az OPTPRESS ledllt interim analizist kévetden, mert: - -
Idésebb (életkor > 65 év) szeptikus sokkos betegek 3,
kérében a magasabb cél-MAP (65-70 vs 80-85 5 o < s
Hgmm) jelentésen névelte a mortalitast a 2 o
standard kezeléshez képest! 5 o

Log-rank p = 0.007
Hazard ratio, 1.47 (95% CI, 1.08 to 2.01)

03

02

Nota bene:

- Hipertenziv beteg (autoreguldcio6 jobb shift) "

- TBI (CPP = MAP - ICP) o e m m e w e o w

- Individualizalt terapia (beteg > szdmok): laktat, S W B o e e B W
diurézis, tudat i W I I I I N T

Fig. 3 Kaplan-Melke

Evans L et al. Crit Care Med. 2021 Nov 1;49(11):e1063-e1143. Endo A et al. Intensive Care Med. 2025 May;51(5):883-892.
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Vaszkularis simaizom receptorok

Vascular Smooth Muscle

Vasopressin Levosim endm
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Physiological

Normotension

=Y Equal
cardlac
output

| Lass of vasomotor tane
In resistance vessels

Vazoplégia korélettana

= Vazoplégia: kontrollalatlan generalizalt vaszkularis simaizom relaxacié miatt kialakult vazodilatacio
(MAP { - SVR 44)

= Csokkent vazopresszor valaszkészség: az ér endogén/exogén vazopresszorokra adott reakciojanak
dinamikus leirdsa

= Eredetileg a szeptikus és az anaphylaxias sokk részjelenségeként tartottak szamon (disztributiv sokk)
= Hipovolémias, kardiogén sokk + ischemia-reperfuzid, polytrauma esetén is
= Dinamikus felfogas : vazopresszorokra adott vaszkularis alacsony valaszkészség (SVRIV)

- gyulladasos mediatorok
-NO

- kalium és kalcium csatornak
- adrenomedullin

- ROS
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Physiological :

1 s | 4 'l g
Vazoplegia korelettana svrv->mary) & s —
1. Endotél aktivacio b
» Gyulladas, hypoxia, shear stressz
2. Nitrogén-monoxid (NO) tulsily —[ Adrenerg vazokonstrikcié hatastalan
= iNOS aktivacid ¢ metilénkék
= NO 7T - guanilat-ciklaz T
= cGMP T - érsimaizom relaxacid
3. Adreneerg receptor diszfunkcio —[ Adrenerg rezisztencia (NA toxicitas)

» qa,-receptor downregulacid (ineffektiv a NA dézis emelés) # NA dozis redukcio

» G-protein jelatviteli it zavara, intracellularis Ca2* mobilizacié 4

4. Relativ vazopresszin-hiany —[0 Add-on

» Kezdeti stresszvalaszban: AVP 1 » argipresszin

» Elhlizdédé esetben, raktarkimerdlés: V, receptor medialta vazokonstrikcié csokken
5. RAAS diszfunkcio —0 Add-on
» Kimertilo kompenzacié (féleg ACEI/ARB szed6knél) »* angiotenzin I



Observational Study > Shock. 2015 Oct;44{4):305-9. doi: 10.1097/SHK.0000000000000426

NOREPINEPHRINE: NOT TOO MUCH, TOO LONG

1
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Claude Martin ', Sophie Medam, Frangois Antonini, Julie Alingrin, Malik Haddam

¢ * 14 Emmanuelle Hammad, Bertrand Meyssignac, Caralie Vigne, Laurent Zieleskiewicz, Marc Leone
a e <0 amln re ra { e rl aS J Crit Care. 2023 Jun:75:154258. dol; 10.1016/jjcrc. 2023.154258. Epub 2023 Jan 25
Refractory septic shock and alternative wordings: A
systematic review of literature

v

. v = 2 .
Elio Antonucci 1, Tania Pole 1, Manuela Giovini ', Massima Girardis ¥, Ignacio Martin-Loeches ?

- Ok e B
Nathan D Nielsen 4, Francisco José Chacon Lozsan *, Ricard Ferrer 8, Ines Lakbar 7, Marc Leone ¥

Megfelel6 folyadékreszuszcitacid (toltottség) és nagy ddzisu noradrenalin terdpia mellett
fennalld, perzisztald keringési elégtelenséggel jellemezheto allapot.

. . NA hatarérték
Vizsgalat Esetszam (meg/kg/min)
0,5-1 mcg/kg/min
! gl gl Katsaragakis et al. 12 4
Leone et al. 17 2
Heterogén tanulmanyok és definicidk. Auchet et al. 106 :
(0,2 - 4 mcg/kg/min) Martin et al. 324 1
Svoboda et al. 30 0,6
O’Brien et al. 8 0,59
Monti et al. 52 0,25

Meresse Z et al. Vasopressors to treat refractory septic shock. Minerva Anestesiol. 2020;86(5):537-545.
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Observational Study > Shock. 2015 Oct;44{4):305-9. doi: 10.1097/SHK.0000000000000426
Vazopresszorok - Schrick Diana Effect of norepinephrine dosage on mortality in
NOREPINEPHRINE: NOT TOO MUCH, TOO LONG  p3¢jents with septic shock

Claude Martin ', Sophie Medam, Frangois Antonini, Julie Alingrin, Malik Haddam Hitoshi Yamamura V. Yu Kawazoe 2. Kvohei Mivamoto 3. Tomonoti Yamarmioto 4. Yoshinonr Ohta '
Emmanuelle Hammad, Bertrand Meyssignac, Coralie Vigne, Laurent Zieleskiewicz, Marc Leone Takeshs Morimoto 8 ‘
1.0
¢ ¢ ¢ 4 Odds ratio 1.00, P = 0.99, (0.40-2.93)
— H group
A€ KO0O14dIin (0X1C1tas
w— . group
100 o % 06
>
= 90% £
£
04 L group: 29.9%
80 0.2 H group: 29.7%
O Death with norepinephrine
H Death without norepinephrine
0.0 ‘
0 5 10 15 20 25 30
Days after randomaation
60 - Fig. 2 Twenty-eight-day mortality between the high-dose group

and low-dose group

Death rate (percentage)

o Tobb vizsgalat igazolta, hogy > 1 mcg/kg/min
- 959% NA dozis esetében a mortalitas >90%!
= 20%
20 -
1 Kérdés: mit6l magas a mortalitas?
< | - Szepszis sulyossagatol?
[0.03,0.23) (0.23,0.38] (0.38,0.64] (0.64,1] (1.10] Vazopresszor indukalta tachyarritmia vagy lokalis

Range of Norepinephrine dosage (ug/kg/min) hIpO pe rfuzio?

Prof. Dr. Miihl Diana el6adasanak nyoman
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rw: Original Research

Angiotensin ‘ll Infusion for Shock: A
Multicenter Study of Postmarketing Use

Arritmiahajlam |, |,

i —-.‘{ e T ,..»'1.,'('_.\ A S

A nagyobb mennyiségli katekolaminokhoz valé tartds

mortality n (%)

kitettség noveli az aritmiak kialakulasanak valdszinliségét.

o , o Sinus tachycardia 43 (50) 30 (69.8)
= A bevont 250 beteg koziil 34,4%-nal (n=86) alakult ki aritmia. AFIL 16 (18.6) 10 (62.5)
= A ritmuszavart regisztralt betegek esetében magasabb volt  |AFip 13 (15.1) 3(23.1)
a mortalitas (30,5% vs 63,9%-kal; p < 0,001). Bradycardia 7 (0.08) 3 (42.9)
= A ritmuszavar kialakulasanak fiiggetlen rizikofaktora a |SVTcC 6 (7) 3 (50)
noradrenalin inf(zid hosszabb idotartama és a nagyobb |VF 1(1.2) 1 (100)

noradrenalin dozis.

Wieruszewski E.D et al. Angitensin Il Infusion for Shock: A Multicenter Study of Postmarketing Use J. Crit. Care. 2021;61:133-137.
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Arginin-vazopresszin Exibme!

(argipresszin) =

Hypothalamus

' Neurohypophysis

I Plasma osmolarity \ P
/

l Blood volume

/AVPN

V1 V2 V3

J Vasoconstriction & Water reabsorption %? S ACTH 1 cortisol

\‘.-.r',".’
; Platelet aggregation ? Release vVWF and factor VIII
' Glycogenolysis
& Efferent arteriolar constriction

Insulin secretion
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Angiotensin Il
Hyperosmolarity
| Decreased atrial receptor firing

Sympathetic stimulation
Pituitary )
Vasopressin

Al'g' Va Z 0 p I'e S S Z in Vasoconstriction m Renal Fluid

Reabsorption
y e Increased ¢ Increased
\ﬁ Farma|(0|0g|a Arterial Pressure Blood Volume

= Endogén peptidhormon (antidiuretikus hormon, ADH)
= Receptorprofil:

V,, - vazokonstrikcié (érrendszer)

V, - vizvisszatartas (vese, gyljtdcsatorna)

V; = ACTH-felszabadul3s (klinikailag kevésbé relevans)
= Nem adrenerg hatdasmechanizmus

» Hataskezdet: gyors

= Adagolas (fix ddzis!): 0,03 E/perc iv. W0 Elettani hatasok
= SVRTT

= MAP T

= Pulzus: &

= Perctérfogat (CO): <> vagy enyhén 4

= Pulmonalis nyomas: altalaban nem emelkedik
jelentosen

= Korondria- és cerebralis perfuzio: relative megkimélt




Multicenter Study > J Intensive Care Med. 2022 Nov;37(11):1512-1519.

Vazopresszorok - Schrick Diana doi: 10.1177/08850666221081836. Epub 2022 Feb 23

Influence of Timing and Catecholamine
Requirements on Vasopressin Responsiveness in

Arg-vazopre S S Zin Critically ill Patients with Septic Shock
éS a l<ate1<01amin Spérolés Nicholas D Jakowenko *, Joseph Murata !

Review > I Cardiothorac Vasc Anesth. 2020 Apr;34(4):1023-1041, doi: 10.1053/)vca.2019.10.077

Brian ) Kopp ', Brian L Erstad 2

Epub 2019 Oct 16

Adrenergic Downregulation in Critical Care:
Molecular Mechanisms and Therapeutic Evidence

a Py I 2 ] “ ” 3 - - - ™ - o]
Alessandro Belietti 7, Giovanni Landoni 2, Viadimir V Lomivorotov 2, Alessandro Oriani 4,

‘:| via l'\|n_'||-) 4

= ElhGz4dé, refrakter shockallapot esetén, alacsony pH mellett is jobban megtartott a vazopresszin
receptorok érzékenysége

= Nem adrenerg hatdsmechanizmusa révén a nagy dozisban keringo katekolaminok mellett sem
észlelhetd receptor deszenzitivizacio - V., receptor aktivacié fokozza a katekolamin érzékenységet

= Az ATP szenzitiv K* csatornak (K, p) gatlasa és NO jelatvitel modulacidja: felerdsitheti az adrenerg
gyogyszerek hatdsat az vaszkularis simaizomban

British journal of Pharmacoiogy / Volume 144, Issue 3/ pp. 367.375

G Free Access

The pore-forming subunit of the Karp channel is an important molecular target

for LPS-induced vascular hyporeactivity in vitro
Alastair | O'Brien. Gita Thakur, James F Buckley. Mervyn Singer, Lucie H Clapp &3



Cliniesl T > Anesthesiology. 2002 Mar26031576-82. dox 101097 /00000542-200203000-00011
Vazopresszorok - Schrick Diana Beneficial effects of short-term vasopressin infusion
during severe septic shock

Bhavesh M Patel 7, Dean R Chittack. fames A Risssell; Koith R Walley

Randomized Controlled Tnial ? Inteasve Care Med. 2006 Nov:32i11 017828

Arg-Vazopresszin

Vasopressin or norepinephrine in early

é S a n e p h r O p r O t e l{ C i 6 Z)irglerdynanﬁc septic shock: a randomized clinical

Francos Lauzier | Bruns Lévy, Patrics Larmane, Olivier Lesur
Szeptikus =
Noradrenalin Vazopresszin
sokk
* Efferent b , ' Efferent arterioles
: ‘,: - a::’r‘:lu . ast":r'i:;:s vasoconstriction
- — vasoconstriction
—= Increase
rease
| urine output x'i l?ecrease urine
L i “| urine output output
e . - Afferent arterioles f-:r; : Afferent arterioles Afferent arterioles
= . — -1 vasodilation l : vasoconstriction vasodilation

Argipresszin infuzidja novelte az oradiurézist és javitotta a GFR-t (creat clearance)
a noradrenalinhoz (NE) képest

Dr. Kiss T. el6adasanak nyoman
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Arg-Vazopresszin
és az AKI

Randomized Controlled Trial

dot: 10.1007/s00134-009-1687-x. Epub 2009 Oct 20

> Intensive Care Med. 2010 Jan;36(1):83-9

The effects of vasopressin on acute kidney injury in

septic shock

Anthony C Gaordon ', James A Russell, Keith R Walley, Joel Singer, Dieter Ayers, Michelle M Storms

Chery! L Holmes, Paul C Hébert, D James Cooper, Sangeeta Mehta, John T Granton, Deborah J Cook,

leffrey J Presneil

Non-AKI Risk
Total NE AVP p value® Total NE AVP p value®
Number 315 (404) 160 155 106 (13.6) 53 53
Age 578 £ 166 S98 + 167 562+ 16.1 0.06 612+ 168 643+ 168 581 % 164 0.06
Sex—male 203 (64.4) 101 (63.1) 102 (65.8) 0.70 69 (65.1) 37 (69.8) 32 (60.4) 0.42
APACHE I 237 £ 64 24560 228+ 67 0.007 270+ 62 269 +63 27062 0.91
Recent surgery 120 (41.7) 62 (388) 58 (37.4) 0.81 38 (38.0) 16 (30.2) 22 (41.5) 0.22
Ethnicity—Caucasian 266 (834.4) 134 (83.8) 132 (85.2) 0.73 92 (86.8) 47 (88.7) 45 (34.9) 0.57
Serum creatinine at 101 = 66 100 + 64 102 + 69 0.73 154 + 34 156 = 37 152 + 30 0.55
carollment (pmol/l)
Mean arterial pressure 743 £ 84 74684 741 84 0.86 72298 T729+104 71592 0.49
at bascline (mmHg)
More severe shock 131 (41.6) 72 (45.0) 59 (38.1) 0.26 66 (62.3) 33 (62.3) 33 (62.3) 1.0
(NE =15 pg/min)
Cardiac index at bascline 4.1 = 1.5 40+14 43x15 0.43 36+13 36+ 14 35+13 0.79
(V/min/m>)**
Mechanically ventilated 301 (95.6) 157 (98.1) 144 (92.9) 0.03 96 (90.6) 45 (84.9) 51(96.2) 0.05
at inclusion
Comorbidities
Ischemic heart discase 45 (14.3) 25 (15.6) 20 (12.9) 0.49 15 (14.2) 8 (15.1) 7(13.2) 0.78
Congestive heart failure 20 (6.3) 13 (8.1) 7(4.5) 0.19 7 (6.6) 4 (7.5) 3(5.7) 0.70
Diabetes 55 (17.5) 32 (20.0) 23 (14.8) 0.22 20 (18.9) 11 (20.8) 9 (17.0) 0.62
COPD 65 (20.6) 38 (23.8) 27 (17.4) 0.16 14 (13.2) 8 (15.1) 6 (11.3) 0.57
28-day mortality 85 (27.0) 45 (28.1) 40 (25.8) 0.64 45 (429)* 29(54.7) 16 (30.8) 0.01
mcn 1.07 (0.52-2.22) 0.81 0.33 (0.10-1.09) 0.02
Need for RRT during 36 (11.4) 20 (12.5) 16 (10.3) 0.54 29 (27.4) 20 (37.7) 9 (17.0) 0.02
28-day study period
ICU length of stay (days) 18 (10-36) 18 (11-33.5) 17 (9-37) 0.73 14 (6-26) 14 (4-26) 14 (11-25) 0.60

Gordon AC et al. The effects of vasopressin on acute kidney injury in septic shock. Intensive Care Med. 2010;36:83-91

VASST
(vasopressin and septic shock trial)

Osszmortalitadsban nincs szignifikans kiil.

RIFLE - Risk populaciéban a VP csokkentette
a mortalitast (54 - 30%)

VP csoportban a végstadiumu
veseelégtelenségbe vald progresszié -50% 1

A VP csoportban az RRT igény is -50%




Vazopresszorok - Schrick Diana

Arg-Vazopresszin
és az AKI

Research

JAMA | Original Investigation

Effect of Early Vasopressin vs Norepinephrine on Kidney

Failure in Patients With Septic Shock
The VANISH Randomized Clinical Trial

Anthony C. Gordan, MD; Alexna J. Mason, PhD; Neeraia Thirunavuldarasy, MSc; Gavin D. Perkins, MD: Mawrizio Cecconl, MD;
Magda Cephova, MD; David G. Pogson, MB BCh; Holimann D. Aya, MD; Asha Anjum, BSC. Gregory J. Frazier, MSc

Shalini Santhakumaran, MSC; Deborah Ashiby, PhD: Stephen J, Brett, MD; for the VANISH Investgators

s

- - - vs e,

Vasopressin Norepinephrine ute Difference

Hydrocortisone® Placebo Total* Hydrocortisone Placebo Total (95% Q)®

28-d Survivors who never 46/81 (56.8) 48/84 (57.1) 94/165 (57.0) 46/77 (59.7) 47/80 (58.8) 937157 (59.2) -2.3(-13.0t085)*

developed kidney failure,

No./ftotal (%)

Kidney failure-free days 5 (0-23) 12 {1-25) 9 (1-24) 13 (0-25) 14 (1-24) 13 (1-25) -4 (-11 to 5)°

in other patients,

median (IQR), d*

28-d Mortality, Noftotal (%) 33/100(33.0) 30/104 (28.8) 63/204 (30.9) 29/101(28.7) 27/103(26.2) 56/204(27.5) 34(-541w 123)

ICU mortality, No./total (%) 32/100(32.0) 26/104(25.0) 58/204 (28.4) 24/101(23.8) 27/103(26.2) 51/204(250) 34(-52tw120)

Hospital mortality, 35/100(35.0) 33/104(31.7) 68/204 (33.3) 31/101(30.7) 29/103(28.2) 60/204(294) 39(-5.1w0 129)

No.ftotal (%)

Kidney failure, No_ftotal (%) 41/101 (40.6) 46/104(44.2) 87/205(42.4) 46/101(455) 51/103(49.5) 97/204(47.5) -51(-152tw50)
Survivors 21/67 (31.3) 26/74 (35.1) 477141 (33.3) 26/72(36.1) 29/76 (38.2) 55/148 (37.2) -38(-155w79)
Nonsurvivors 20/33 (60.6) 20/30 (66.7) 40/63 (63.5) 20/29 (69) 22/27 (81.5) 42/56 (75) -11.5(-296 to 6.6)

Duration of kidney failure, 4(1to7) 2(1to6) 3(1t07) 3(2to06E) 4(2t08) 4(2t08) -1{(2t00)

median (IQR), d
Survivors 4(2to 7) 32t 8) 4(2t08) 4(2w8) 4(3t08) 4(21t08) 0(-3t02)
Nonsurvivors 2(1to7) 2(1to3) 2(1ta7) 3(2t05) 2(1t08) 3(2t07) -1(-3t00)

Use of RRT, No./total (%) 297101 (28.7) 23/104(22.1) S2/205(25.4) 32/101(31.7) 40/103(38.8) 72/204(35.3) -99(-193t0-0.6)
Survivors 15/67 (22.4) 13/74 (17.6) 28/141 (19.9) 15/72 (20.8) 18/76 (23.7) 33/148 (22.3) -24(-125w7.7)
Nonsurvivors 14/33 (42.49) 10/30 (33.3) 24/63 (38.1) 17/29 (58.6) 22/27 (81.5) 39/56 (69.6) -315(-502t0-129)

Duration of RRT, 4(2t07) 3(2t05) 3(Qto7) 3{(2to0 8) 4(2t08) 3(2t08) 0(-2t02)

median (IQR), d 7 7 7 7
Survivors 4(2to8) 3(3to14) 4(2to10) 4(2to0 10) 6{(21t012) 52t 11) -1(-4t02)
Nonsurvivors 4(1t07) 2{1to4) 2(1to6) 3(2to4) 3(2t06) 3(2t06) -1(-2t02)

VANISH
(vasopressin vs. noradrenalis as
initial therapy in septic shock)

DBRCT, 18 ICU in UK

1. vazopresszin (0,06 U/min dézisig titralva)
+ hidrokortizon (n =101),

2. vazopresszin + placebo (n =104),

3. noradrenalin + hidrokortizon (n =101),

4. noradrenalin + placebo (n =103)

Mclntyre WF et al. Association of Vasopressin Plus Catecholamine Vasopressors vs Catecholamines Alone With Atrial Fibrillation in Patients With Distributive Shock: A Systematic

Review and Meta-analysis. JAMA. 2018 May 8;319(18):1889-1900.
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Association of Vasopressin Plus Catecholamine Vasopressors vs

Catecholamines Alone With Atrial Fibrillation in Patients With

Arg-vazopres Szin Distributive Shock

A Systematic Review and Meta-analysis

4 L g
e S az AFlb William F. Mclntyre, MD'; Kevin J. Um, BA'; Waleed Alhazzani, MD, Msc' ; stal

Favors @ Favors
Vasopressin : Catecholamine

Source Risk Ratio (95% Cl) + Catecholamine = Alone Weight, %
Abdullah et al,2°> 2012  Not estimable
Capoletto et al,>8 2017  0.85 (0.58-1.25) — 12.0
Choudhury et al,22 2016 0.33 (0.04-3.08) < 0.4
Clem et al,30 2016 2.00 (0.54-7.46) > 1.0 ) , ,
Diinser etal,322003  0.62 (0.31-1.21) 3.9 13 vizsgalat, 1462 beteg, 374 esemeény
Gordon et al,20 2016 0.14 (0.01-2.73) = 0.2
Hajjar et al,18 2017 0.78 (0.67-0.89) B 74.8 ; ;
Lauzier et al,21 2006 Not estimable Relativ kockazat (RR)I
Malay et al,33 1999 Not estimable
Morelli et al,3> 2009 0.13(0.02-1.02) = 0.4 0,77 (,95% (;‘Ir 0767,_0’88) )
Russelletal, 222008 0.55(0.24-1.23) 2 Kockazatcsokkenés: -6% (abszolut)
Russell et al,23 2017 0.23 (0.01-5.37) < > 0.2
Svobodaetal,372012  0.92(0.48-1.74) 4.4
Total events (95% Cl)  0.77 (0.67-0.88) > 100.0
0.2 1.0 5.0

Risk Ratio (95% Cl)

A vazopresszin hozzajarulhatott a pitvarfibrillacié csokkenéséhez azaltal, hogy mérsékelte a katekolamin-tipusu vazopresszorok altal kivaltott
excessziv adrenerg stimulaciot.

Mclntyre WF et al. Association of Vasopressin Plus Catecholamine Vasopressors vs Catecholamines Alone With Atrial Fibrillation in Patients With Distributive Shock: A Systematic

Review and Meta-analysis. JAMA. 2018 May 8;319(18):1889-1900.
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Surviving sepsis campaign: international
guidelines for management of sepsis and septic

Argipresszin inditasa shock2021
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NE= DA NE first line NE first line 0,01 NEImIn.
AVP 2" line EARLY AVP 2™ line max 0,03 NE/mln!
2004 | | 2008 2012 || 2016 2021 . s e
Ha a noradrenalin dozisa
% 0,25 - 0,5 pg/kg/perc
Suly (kg) NA (mcg/kg/min) 4mg NA [ 50ml (ml/h)
50 0,25 9,375
70 0,25 13,125
90 0,25 16,875



E‘O’J Vazopresszorok - Schrick Diana

P

Angiotenzin II

Normal

Severe Shock
and
Endothelial

Injury




Vazopresszorok - Schrick Diana m ’
= L

) 3

————— - ———

Angiotenzin II .. ..

Giapreza® Giapreza™
(lnfmensln 1) n 1))
4 Farmakolégia e L,
= Endogén hormon (RAAS)
= Receptorprofil: = —

AT;- receptor agonista
= Nem adrenerg vazopresszor - KATEKOLAMIN SPOROLAS!
» Hataskezdet: gyors
= Hatastartam: rovid
= Adagolas (infuzid): 5-40 ng/kg/min, titralva

@[ Elettani hatasok

= Eroteljes vazokonstrikcié - SVR ™1

= MAP T

= Pulzus: &

= Perctérfogat (CO): < vagy enyhén {

= Efferens arteriola konstrikcio a vesében glomerulus
filtracios nyomas 1

= Aldoszteron T - Na*/vizretencio
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Angiotensin-II and Thromboembolic Events: A
Systematic Review

L 4 *
Anglo tenZln II Rebecca Caragata 1'2 Samuel A Johnston !, Jian Wen Chan ' 3, Graham Starkey 4 5

Rinaldo Bellomo 2 3 6 7 8

A0 Mellékhatasok

= Thromboembolids események (DVT, PE): tct aktivacid, ™ PAO-1, endothel aktivacio, low-flow state
thombosis profilaxis elengedhetetlen (nincs study a terapias vs profilaktikus LMWH vonatkozasaban)

= Periférias és splanchnikus ischemia: mikrotrombus képzodés

= Hypernatremia: 1T aldoszteron - 1 renalis abszorpcio

= Miokardialis ischemia (ritkan)

Specialis megfontolasok

= Refrakter vazodilataciés sokkban jon széba

= Akkor kilonosen hatékony, ha:
- adrenerg vazopresszorokkal rezisztencia all fenn
- RAAS-gatolt beteg (ACEI/ARB elokezelés)

= Noradrenalin + vazopresszin mellett add-on

= Nem els6 valasztas

= Korlatozott tapasztalat, magas koltség



Angiotensin | and angiotensin I
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concentrations and their ratio in —
. . catecholamine-resistant vasodilatory shock
Anglo te n Z ln I I Rinaldo Belloeno ‘.'G\, Richard G '-'o'::f'>."h’(|l1l.: Harold Szeddip®, Shane W, Fng jgh*f . Laurence W Fl.l’..ﬁf"-:,
Adam M. Deane”. Ashish K. Khanna'™"', Michael T, McCurdy'®, Marlias Ostermann ™, Paul ). Young ™™,
Damian R Handisides'®, Lakhmir S. Chawia'®, Gearge | Tidmarsh'’ and Timathy E Albertson'™'"
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Angiotenzin II

Angiotensin Il

* Vascular permeability
Leukotriene C4

Prostaglandin E2, Prostacyclin
VEGF

f Infiltration of inflammatory cells
Activation, adhesion
Chemotaxis, proliferation, differentiation
AT-1 ? Inflammatory mediator production
Receptor Adhesion (ICAM-1, VCAM-1, L-Selectin)
Cytokines (IL-6, IL-8, IL-12, MIP-1a, MCP-1)

? Signaling pathways
AP-1, NF-xB, MAPK

? Tissue repair and remodeling

Cell growth
Matrix synthesis
Angiogenesis

Immunmodulacio:
bakterialis clearance javitasa (ATII) és gatlasa (ARB)

Angiotensin II enhances bacterial clearance via
myeloid signaling in a murine sepsis model

> Proc Natl Acad Sci U S A. 2022 Aug 23;119(34):e2211370119. doi: 10.1073/pnas.2211370119.
Epub 2022 Aug 15
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Myocardial effects of angiotensin Il =x
compared to norepinephrine in an animal
P P model of septic shock
Angilotenzin 11 e T
Alesander Molsous-Sahaou', Fllppa Annoni', Fandiscn Vasqueshdvoa®, Enela Rocha-Ofhveia?
Fobermo Roncoo-Albuqueraue I, Geaidine Hubesch?, Hasure Njierd', Jean-Louk Wincene ',
Fabio 5 Taccone™, Jacuues Cromeur ' sexd Anuioe Hapein™
5
Norepinephrine n=8
© Feces injection © Fluids and antibiotherapy
& Vasopressor 65 < MAP < 75 mmHg
B PPV <13 %
Angiotensinlin=8
General Sepsis onset || 'Mour ( ,_T:e“’f’:v :
anesthesia 45 < MAP < 50 optimiza ‘O-I
and surgery with fluids
- > « >
L : L 3 hours 5 hours
Sepsis Septic shock
Baseline Fluid Vasopressor 1 Vasopressor 2

Fig. 1 Protocol timeline. At the end of the instrumentation and after hemodynamic stabilization, baseline measurements were obtained. Animals
were allowed to develop sepsis until a severe hypotensive state arbitrarily set at 3 mean arterial pressure (MAP) < 50 mmHg (corresponding to
the sepsis time-point) was reached. Severe hypotension (between 45 and 50 mmHg MAP) was left untreated for one hour. The end of this period
was defined as the septic shock time-point. Thereafter, full fluid resuscitation was started. Achievement of this objective was called the fluid
time-point. According to prior randomization, a continuous infusion of NE or Ang Il was then added in addition to the resuscitation fluids. The
final two time-points were defined as vasopressor 1 (VP1) after 3 h of vasopressor administration and vasopressor 2 (VP2) after 8 h of vasopressor
administration

cél MAP ATIl vs. NA
-TnT d
- myocardium VO, {
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Myocardial effects of angiotensin || =r

compared to norepinephrine in an animal
model of septic shock
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IL-1 és IL-6 szintek alacsonyabbak az
ATII kezelt csoportban
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Fig. 3 (Soo legend Oon previous pace.)
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Initiating angiotensin Il at lower vasopressor =

doses in vasodilatory shock: an exploratory
post-hoc analysis of the ATHOS-3 clinical trial

Patrick M Wieruszewskl', finaldo Beltomo™, Laurence W, Busse™, Kealy & Ham”, Alexancsr Zarbock”,

Ashish K. Khanna™'0 Adam M Dasne’, Malies Ostetmann'’, Richard G Wundennk'?, Danid W. Bokdt"

Stew kel ™, Chuck R Graenfeld™, Tany Hodges™ and Jonathan H Chow™ on behalf of the Angiotensin i far
the Treatment of High-OutputShack 3 (ATHOS-3] Investigators

Korai ATIl csoportban magasabb
tulélési arany

Késoi ATII iniciacio esetén nott a
mortalitas, de jobb, mint
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Fig. 1 Kaplan-Meier plots of 28-day survival in patients randomized at low-NED (a) and in the high-NED arms (b)
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FOR U.S. HEALTHCARE PROFESSIONALS ONLY

PRESCRIBING INFORMATION | IMPORTANT SAFETY INFORMATION

/MAGIAPREZA
(angiotensin Il)

injection for intravenows infusion

Doses as low as 1.25 ng/kg/min
may be used

During the first 3 hours, the maximum dose should not exceed BO ng/kg/min

Maintenance dose should not exceed 40 ng/kg/min

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

INITIATE

* The recommended starting dose
of GIAPREZA is 20 ng/kg/min
(0.02 mcg/kg/min)

GIAPREZA vials should be stored in the refrigerator between 2°C to 8°C (36°F to 46°F)

Diluted solution may be stored at room temperature or under refrigeration for up to 24 hours, after which

it should be discarded

Roview > Lifo (Basel). 2024 Aug 29.14(9):1085. doi; 10.3390/1ife14091085

Clinical Outcomes of Angiotensin II Therapy in
Vasoplegic Shock: A Systematic Review and Meta-
Analysis

! Alaa Rahhal ¥, Bara Algudah ', Ahmed Shabani ', Abdelkarim Alammora #

| v

Ans Alamami

Hashim Mohammad ., Ame S Omar =, Ahmed Labib Shehatta '

e ——o0

ACCESS OPTIMIZE

« Titrate GIAPREZA as frequently
as every 5 minutes by
increments of up to 15 ng/kg/min
as needed to achieve or maintain
target blood pressure

¢ The half-life of GIAPREZA is less
than 1 minute

* The median time to reach target
MAP was 5 minutes

e The median dose of GIAPREZA
was 10 ng/kg/min at 30 minutes

* Once the underlying shock has
sufficiently improved,
down-titrate every 5 to
15 minutes in increments of up
to 15 ng/kg/min, based on
blood pressure




VASOPRESSOR AGENTS
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Never forget! -
Macrocirculation # microcirculation &, '

Y UNO RESTORE MICROCIRCULATORY
;\ N VITAL ORGAN BLOOD FLOW
Macrocirculation Fraserved

> l/ COHERENCE > Microcirculation /

e ,,Normal BP - sick tissue phenomen”

~ Bringsout -

&

= Heterogén szoveti perfuzié

= Shuntkeringés (mikrotrombusok és leukocita
adhézio)

= Endotél diszfunkcid és glikokalix sériilés

= Szoveti hypoxaemia

= Laktat T

= oliguria perzisztal

Fluid

responsiveness

Fesponsiveness

kl?ijOCiated ﬁ 4
i ] Damaged
Macrocirculation COHERENCE

[
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Szovodmeények
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Digitalis ischemia (vasopressor-induced acute limb ischemia

(VIALI))

Non-okkluziv akut mezenterialis ischemia (NOMI)

Malignus ritmuszavarok (myocardial ischemia with non-

obstructive coronary arteries (MINOCA))

Attallah N et al. Management of Vasopressor-Induced Acute Limb Ischemia (VIALI) in Septic Shock. Cureus. 2022 Dec 30;14(12):e33118.
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Szovodmeények

PTE KK AITI Kozponti Intenziv Osztalyon (JPKT 3C) kezelt beteg
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Szovodmeények

PTE KK AITI Kozponti Intenziv Osztalyon (JPKT 3C) kezelt beteg



Vazopresszorok koltségvonzata
PTE KK Kozponti Gyogyszertar (2026. januar 19.)

Hatoanyag- .

Kereskedelmi Kiszerelds Ar Megjegyzés

Hatoanyag név tartalom

Az utobbi
idében ingyenes
beszerzéssel
ment

Noradrenalin

Noradrenalin ) )
Sintetica

10 ampulla 4mg /4 ml 5500 Ft

Specialis
készitmény,
argipressin
hatdanyag

Arginin-

. Embesyn 10 ampulla 40 NE [ 2 ml
vazopresszin

Draga, masodik
Angiotenzinll  Giapreza 10 ampulla - 4500 000 Ft vonalbeli
vazopresszor

Vazopresszin
hianyaban
Terlipresszin Glypressin 5 ampulla 0,85 mg 59 000 Ft gyakran
hasznalt
alternativa



,,A vazopresszor nem gyogyit -
idot ad a perfuzio helyreallitasara.”

KOSZONOM A FIGYELMET!



PTE 1367

{ Magyarorszag elso egyeteme




Review 2 J Clin Med. 2024 Dec 3;13(23):7372. doi: 10.3390/jcm 13237372

T al{e home mess ag e Vasopressor Therapy

Jean-Louis Vincent !, Filippo Annoni !

Table 2. Receptors and doses of most commonly used vasopressors.

Agent Receptors Commonly Used Dose
Norepinephrine x (+++) and p (+) 0.1-5 ng/Kg/min
Epinephrine & (+++) and B (+++) 1-60 pg/Kg/min
D1 and D2, 1-5 pg/Kg/min
Dopamine B+ 5-15 ng/Kg/min
o+ >15 ng/Kg/min
Phenylephrine o (+++) 0.1-1.5 ng/Kg/min
Vasopressin AVPR (1a,1b,2) 0.01-0.05 U/ min
Terlipressin AVPR (1a>1b, 2) 20-160 pg/h
Angiotensin I ATIR > AT2R 20-80 ng/Kg/min
Methylene blue sGC 0.25-2 mg/Kg/h

AVPR: arginine vasopressin receptor type; AT1R and AT2R: angiotensin receptor types 1 and 2; D1 and 2: dopamine
receptors 1 and 2; sGC: soluble guanylate cyclase.
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T al{e home mess ag e Vasopressor Therapy

Jean-Louis Vincent !, Filippo Annoni !

Table 3. Presence or absence of inotropic effects among the most commonly used vasopressor agents.

No Inotropic Effect Positive Inotropic Effect

Phenylephrine
Metaraminol

Mephentermine Norepinephrine
Vasopressin Epinephrine

Angiotensin I Dopamine

Nitric oxide synthase inhibitors (e.g., LNMMA)
Methylene blue




