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- Manitfestacion clinica de una respuesta inflamatoria.

- Sin evidencia de foco séptico o deterioro severo de la funcién
miocardica, posterior a la cirugia cardiaca.

Caracteristicas: Hipotension refractaria a volumen y drogas vasoactivas
(SINTOMA o CONSECUENCIA)

- Sepsis severa - Anafilaxia - Intoxicaciones - Pancreatitis - Distintos estados de shock

- Con frecuencia en el perioperatorio de cirugia cardiaca
Deben compartir mecanismos fisiopatolégicos...
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SINDROME VASOPLEJICO
INCIDENCIA
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5-25% de las Cx’s Cardiacas

Vasodilatacion refractaria > de las 6 hs
Aumenta ARM y/o estadia en UTI

> 36-48 hs eleva mortalidad 16 - 27%

2-3%enCxsin CEC
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GALAP SINDROME VASOPLEJICO
AL R R DIAGNOSTICO

PERFUSION 2023

Tabla 1 Criterios diagnosticos de sindrome vasopléjico

PAS <80 mmHg

IC> 2,2 |/min

PVC <5 mmHg

POAP <10 mmH¢
Noradrenalina > 0,5 wg/kg/min

IC: indice cardiaco; PAM: presion arterial media; PAS: presion
arterial sistolica; POAP: presion de oclusion de arteria pulmonar;
PVC: presion arterial media; RVS: resistencia vascular sistémica.
Fuente: autores.
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OXIDO NITRICO

(NO-): producido por la oxidacion de la arginina a citrulina, una reaccion catalizada por las enzimas
oxido nitrico sintetasas (NOS).
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ENDOTELIO. Funcién
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Vasodilatacion: Oxido Nitrico. Prostaciclina.

Vasoconstriccion: Endotelina, Tromboxano A2, Anion Superoxido (-OH)

Antitrombotico: Heparan Sulfato, Peptidoglicano, Trombomodulina.

Regula Fibrinolisis: Activador e Inhibidor del Plasminogeno tisular.

Regulacion del Crecimiento (diversos factores derivados de otros sitios-celulas-plaquetas)

Oxido Nitrico (NO).Vasodilatacién. Shear Stress
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;Donde esté lo poco
gue monitorizamos?
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ENDOTELIO... ;era todo lo que se sabia?
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;Doénde estan las grandes
cosas que suceden?

Glycocalyx
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SIMPOSIOS DE
ACTUALIZACION EN
PERFUSION 2023

AT ]

A IemsE——— asta B P

Received: 31 March 2020 Revised: 2 May 2020 Accepted: 23 June 2020  J Biochem Mol Toxicol. 2020
DOI: 10.1002/jbt.22571

REVIEW WILEY
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 Proteger, sensar y transducir de las fuerzas mecanicas del torrente
sanguineo

 Regular la permeabilidad de agua y solutos

 Regular la filtracion glomerular

 Regular la permeabilidad de macromoléculas (proteinas)
 Regular el hematocrito capilar y el flujo sanguineo capilar
= Actuar como barrera a la filtracion de lipoproteinas
 Prevenir la adhesion de plaquetas y leucocitos al endotelio

 Regular localmente la coagulacion (prevencion de trombosis, activacion de
fibrinolisis)
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« Trastornos de las fuerzas mecanicas de tension

« Enzimas: heparinasa, hialuronidasa, neuraminidasa, metaloproteinasa de
la matriz, efc.

« Especias reactivas de oxigeno

« Hipernatremia

« Dieta aterogénica (hipercolesterolemia)

« Lipoproteinas de baja densidad oxidadas

« Hiperglicemia aguda, hiperglicemia cronica, diabetes miellitus |-l
« Factor de necrosis tumoral alfa

« Hiperhomocisteinemia

« Enfermedades autoinmunes: lupus eritematoso sistémico, enfermedad
indiferenciada del tejido conectivo
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GLICOCALIX. Enfermedades Sistémicas

Inflamacidén asociada a lc- 4~~£=d~mnm cramee. em
(Hiperglucemia, aterosclerosis /R Initiris Enf \iar A
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; Quién ingresa de este modo?
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La Capa Superticial Endotelial tiene un grosor de aproximadamente 1 um

\
/
0 DE ATENCID

&

Se une a aproximadamente 800 ml de plasma sanguineo

El volumen de plasma se puede dividir en: PARTE CIRCULANTE
PARTE NO CIRCULANTE.

En permanente recambio entre ambos

Sitio de accion de los FLUIDOS EXTERNOS para comenzar el DANO del GLICOCALIX
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REVIEW ARTICLE | VOLUME 21, ISSUE 7, P1714-1723,
JULY 2023

Journal of Thrombosis and Haemostasis
Volume 21, Issue 7, July 2023, Pages 1714-1723
What's fishy about protamine?

Clinical use, adverse reactions,
and potential alternatives

Jerrold H. Levy & e Kamrouz Ghadimi e

Jayachandran N. Kizhakkedathu e Toshiaki Iba
Published: April 14, 2023 e

DOI: https://doi.org/10.1016/}.jtha.2023.04.005
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Inhibition of Factor V activation,

Thrombin Generation, Heparin
Platelet activation protamine
complex

Acute pulmonary Neutrophil -platelet Complement Mast cell acnvaﬁm
vasoconstriction interaction activation Basophil I
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Right ventricular failure |
)’ Impaired left ventricular filling |

|
; Cardiogenic Shock / Vasogenic Shock
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; Anticoagulamos correctamente? , Quée tiempos manejamos? 350" x 8-10 min, jimporta?

= 1982. Kinetics of Intraveously Administered Heparin in Normal Humans. de Swart, AM .pdf
= 2007. Heparin resistance and the potential impact on maintenance of therapeutic coagulation. Despotis.pdf

= 2007. Perioperative haemostasis and coagulation management in cardiac surgery/ a European survey. Ranucci.pdf

= 2009. New Standards Reduce Heparin Potency. Voelker.pdf

= 2010. Activated Clotting Times, Heparin Responses, and Antithrombin/ Have We Been Wrong All These Years?.pdf

= 2010. Anticoagulation management during cardiopulmonary bypass/ A survey of 54 North American institutions. Lobato.pdf

= 2010. Changes in the USP Heparin Monograph and Implications for Clinicians.pdf

= 2010. Correlations Between Activated Clotting Time Values and H...Young Infants Undergoing Cardiopulmonary Bypass. Guzzetta.pdf

= 2011. Activation of the Hemostatic System During Cardiopulmonary Bypass. Sniecinski.pdf
= 2012. Change in Heparin Potency and Effects on the Activated Cl...ime in Children Undergoing Cardiopulmonary Bypass. Guzzetta.pdf

Instituto de Fisiopatologia y Bioquimica Clinica. l\/‘ HEMATOLOGIA Charleston, South Carolina
Vi

olumen 21 N° Extraordinario: 166-175
. XXIII Cqongreso Argentino

| opm@n es que el uso C

viembre 2017

;Es inocua la Heparina? -

ascazziota@gmail.com

= 2008. Contaminated Heparin Associated with Adverse Clinical Events and Activation of the Contact System.pdf

= 2008. Detection of High-Charge Density Polyanion Contaminants...| Heparin Preparations Using Potentiometric Polyanion Sensors.pdf
= 2009. Orthogonal analytical approaches to detect potential contaminants in heparin .pdf

= 2016. The US regulatory and pharmacopeia response to the global heparin contamination crisis.pdf
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HEPARINA I Proble}ﬁﬁdm’n{emeﬁtmgnmsaim@shmarm prototols J Thorac Cardiovasc Surg 1975; 69:674-84.

(UI/Kg)

800

rapy during extracorporeal circulation.
min and protamine dosage. J Thorac

700

600

500

400 Sal?
df/Resistencia Heparinica?
o pree g e Cuantas veces-haltamps TEAs subdptimos en CEC?

TCA (seg)

I I I I
| | sis S & Ttz piars Reyomer/Revertir Heparina?

S1mposios de ACTUALIZACION EN PERFUSION 2023 www.asociacionalap.com




GALAP El Problema de los FLUIDOS

SIMPOSIOS DE
ACTUALIZACION EN
PERFUSION 2023

Advance Access publcation 17 Septerber 2014 - loi10.1093/bjo/ceu298 BJA
Vascular content, tone, integrity, and haemodynamics
for guiding fluid therapy: a conceptual approach?

L. S. Chawla®*, C. Ince?t, D. Chappell3, T. J. Gan?, J. A. Kellum?, M. Mythen® and A. D. Shaw? for the ADQI XII
Fluids Workgroup

Dr. Hector ibam'e[ Dini. 2023

Table 2 Vascular components at the systemic, regional, and micro-circulatory level. SVR, systemic vascular resistance; OVR, organ vascular

resistance

vC vl vB

BF

Systemic Blood volume SVR Biomarker panel
Regional | Arterial Hb/Ht OVR (reactive Indocyanine green
hyperaemia)

Micro-circulation®* | Capillary Ht I Arteriolar diameter”>  VEGF, Syndecan 1 or 4,
Functional capillary thrombomodulin, hyaluronic acid,
density heparin sulphate Glypican 1
Glycocalyx volume?* (all glycocalyx markers)
malondialdehyde (oxidative stress),
myelo peroxidase, nitrate/nitrite
(nitroso stress)

Cardiac output

Pulse pressure variation, peripheral
temperature, NIRS, laser Doppler

Capillary BF, heterogeneity of BF,
rolling sticking leucocytes
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Fluids are drugs
-

-

BRREER DO1:10.1097/MCC.0000000000000113

=2 Fluid management before, during and after elective
surgery

Fluid management before, during and after elective
surgery

Niels Van Regenmortel*®, Philippe G. Jorens®, and Manu L.N.G. Malbrain®

g Fluid Academy ©Fluid_Academy - 29m
-4 #IFAD2015 Fluids are drugs @Manu_Malbrain journals.viamedica.pl/anaesthesiolog... #FOAMed

@avkwong @CritCareReviews @AnesthCritCare
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FLUIDOS. Indicaciones
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Nutrition
caloric needs)

2

Bleeding

(transfusion)

Electrolyte
disturbance
(maintenance)|

Dehydration

IV Fluid therapy
(replacement)

FIGURE 1. Fluid therapy indications
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FLUIDOS. Complicaciones. Malbrain, Manu
‘ L

Pulmonary edema ’I\. ereb(al edemg, impaired |
Meaidlond effyusion ~ @ cognition, delirium

Altered pulmonary and ICP/N CPP\/ IOPN
chest wall elastance (cfr IAPYI‘)\ ICH, ICS, OCS
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Extra vascular Iung water A - " % W
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|
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Prolonged ventilation Condpctdlon dlstur.tl).ance |
Difficult weaning Impaired contractility |
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Venous return W

SV W and CO Vv
Myocardial depression
Pericardial effusion P
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Fluid
Overload

4

B

Hepatic congestion P
Impaired synthetic function
Cholestatis

Cytochrome P 450 activity ¥

Hepatic CS AU ..
[ . e \/'/' \\'/ @
iastrointestinal/viscer Renal interstitial edema
Ascites formation 4 Gut edema | “ Renal venous pressure
Malabsorption M lleus N Renal blood flow W
Bowel contractility W/ P e — Intlerstutlal pressure 4‘4\
e s IR —— Salt + water retention
IAP N and APP (=MAP-IAP) J Tetue cqema o S
Success enteral feeding ¥ .
: s Poor wound healing | Renal CS
Intestinal permeability P : .
: : Wound infection
Bacterial translocation P Precsiireallcarc As
Splanchnic microcirculatory flow \ : . Prowle ] Nat Revi2010
ICG-PDR ¥ oHi Abdominal compliance ¥
] e Malbrain M. AIT 2014
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DE-RESUSCITATION

Fluid overload, de-resuscitation, and outcomes
in critically ill or injured patients: a systematic review
with suggestions for clinical practice

When
to start fluid
removal

When
to stop
removal

When

to stop
fluids

When
to start
fluids

Manu L.N.G. Malbrain
Paul E. Marik
Andrew W. Kirkpatrick

Niels Van Regenmortel

Wellness Starts with Self Awareness
@inject_Orange #dasTTC #MedEd

DOI: 10.5603/AIT.2014.0060
Anaesthesiology Intensive Therapy 2014 (Review), vol 46, n°5. 361-380
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Wet, dry o something else?  BrJournal of Anaesth 97 (6): 755-7 (2006)

aPALAP
SPALAP M. C. Bellamy

SIMPOSIOS DE
ACTUALIZACION EN
PERFUSION 2023

‘B A

Hipovolemia Hipervolemia

Fluid optimization

-------------------------------------------------------------

Perioperative morbidity risk

Hipoperfusion ; Edema Tisular

Fluid load
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Vida Media de los Fluidos...

GPALAP
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B Review ARTICLE Anesthesiology 2010; 113:470- 81 Eur J Anaesthesiol 2016; 33:475-482

Copyright © 2010, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins

OPEN
Vi
David S. Warner, M.D., Editor R, Ve

Vol Kinetics for Infusi Fluid — The half-life of infusion fluids

m iInetl rin ion [ Cla : :
olume eucs 1o usio uias - An educational review
* ° Cl volume Intervssliltjﬁ[eﬂuid

Robert G. Hahn’ MD’ Ph.D. Fig. 2. The two-volume kinetic model. Fluid is infused at the Robert G. Hahn and Gordon Lyons N
rate R, into the body fluid space V., which is then expanded
to v.. Fluid exchanges with V, and becomes eliminated via a Evaporation

dilution-dependent mechanism, CI. All sources of baseline
fluid losses are accounted for by Cl/,. When v, approaches
V., the fractional increase in volume approaches zero. When
this occurs, the total elimination clearance approaches Cl,.
Cly4 = distribution clearance.

ClorTy,

Schematic drawing showing the turnover of infused fluids in humans. Kinetic variables discussed in this review are marked in blue and others are
indicated in red. Cly=distribution clearance, CL =elimination clearance, T;,, = elimination half-life.

200 200 |
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Nunes et al. Annals of Intensive Care 2014, 4:25 :
http://www.annalsofintensivecare.com/content/4/1/25 @ Asnnalg ij lnt$n5|ve Ca re
Poe - a SpringerOpen Journa
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/ Y in patients with circulatory shock after initial
0 60 Tile((:nin) 180 240 0 60 120 180 240 resuscitation

Effects of different elimination half-lives (T+,2) on the distribution of excess volume between plasma (a), interstitial fluid (b), and urine (c) when 21 of . L L . .. : .
Ringer's acetate is infused over 60 min. The other kinetic variables were set to typical values in conscious adult male volunteers.®~® Thieme Souza Oliveira Nunes, Renata Teixeira Laden'a, Antonio Tonete Baﬂ, Luciano Cesar Pontes de AZ@VGdO,

Flavia Ribeiro Machado and Flavio Geraldo Rezende Freitas
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1

When

fluids

Simposios de ACTUALIZACION EN PERFUSION 2023

to start

@m. DE-ESCALATION 8 DERESUSCITATION

>lume Status

e
Lrd

a

When
to start fluid
removal

When
to stop
removal

When

to stop
fluids

)%

)
Wellness Starts with Self Awareness

@Inject_Orange #dasTTC #MedEd

Evacuation phase with focus on organ
recovery and resolving fluid overload (in case
of no flow state) with active late goal directed
fluid removal (LGFR) and negative FB.

* PPV or SVV > 15%
* PLR test positive
« |_actate > 2,5mmol/L

Dr. Hector ibam'e[ Dini. 2023

nin/m?

'V >12-15%
ositive

3mmol/L (shock

siveness
1egative

ctate < 2mmol/
-12cm?/m?
1mHg

3PS

> 14cm?/m?,
xUS score
-15mmHg
'6-18mmHg;

W/ICW > 1;

Triggers to stop fluid removal: hypoperfusion
« MAP/APP < 55/45mmHg** +S,0,<70-
*S,0,<65-70%

+ ICG PDR < 14-16%

75%
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SINDROME VASOPLEJICO
RESUMEN

GPALAP
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INFLAMACION CRONICA

SUBCLINICA
V' AR NN

HEMODILUCION — FLUIDOS

ESTADO ENDOTEL V ;»'/ FARMACOS
INFLAMACION CLINICA COAGULACION

'S MEDIADORES BIOQUIMIDOS >

DE INFLAMACION

9
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SINDROME VASOPLEJICO
TRATAMIENTO

GPALAP
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Tabla 3 Vasopresores en sindrome vasopléjico

Medicamento Accion / Receptor Dosis

Fenilefrina Alfa-1 agonista 40-100 pg bolo 0,5-10 wg/min infusion
Noradrenalina Alfa-1, alfa-2 y beta-1 agonista 4-10 pg bolo0,05-0,5 wg/kg/min infusion
Adrenalina Alfa-1, alfa-2 y beta-1 agonista 40-100 ng bolo 0,5-10 wg/min infusion
Vasopresina V1, independiente de receptores adrenérgicos 1-6 U/h infusion

Terlipresina V2, independiente de receptores adrenérgicos 1 mg bolo

Azul de metileno Inhibicion de guanilatociclasa 1-2 mg/kg bolo 0,25-1 mg/kg/h por 6 h

Fuente: autores.
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SINDROME VASOPLEJICO
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TIEMPO

TECNICA CULTURA

0]:]17.
DE ARTE

PRACTICA INFORMACION

RESULTADO EXITOSO CON LOS PACIENTES.

WWwWWw.asociacionalap.com
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MUCHAS GRACIAS!!
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SINDROME VASOPLEJICO
SALIR DEL SINTOMA PARA PENSAR EN LA CAUSA

“Uno de los peores errores que puede cometerse es confundir causa con consecuencia”

“...y tratar sintomas sin evitar o tratar causas”

Dr. Héctor Daniel Dini
Médico Anestesidlogo dadi6é4@icloud.com

2023
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