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CASO CLINICO

» Paciente 61 afos que consulta por fiebre con tiritonas , tos y
expectoracion mucopurulenta de 3 dias de evolucion, con
aparicion de disnea progresiva en las ultimas 24h

= UCIAS:
= Ta; 38.2°C
= FR: 40 rpm
= FC: 120 Ipm
= TA: 70/43 mmHg
= SpO2 (al aire): 85%
= Acidosis metabolica
= |Lactatos 45 mmol/dl
= Analitica: Leucocitosis, discreta plaquetopenia, discreta
coagulopatia, fracaso renal agudo, PCR 28.
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oEl paciente esta en shock?
oDe que tipo?

oDe que causa?
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Arterial hypotension
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Shock: FISIOPATOLOGIA

FRACASO HEMODINAMICO AGUDO CON PERFUSION TISULAR
INSUFICIENTE

TRANSPORTE OXIGENO # DEMANDAS METABOLICAS TISULARES

HIPOXIA TISULAR

METABOLISMO CELULAR ANAEROBIO

DISFUNCION CELULAR Y ORGANICA
FRACASO MULTIORGANICO

MUERTE arm
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Shock: TIPOS SEGUN PATRON HEMODINAMICO
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Manejo del shock: REANIMACION HEMODINAMICA
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Manejo del shock: OBJETIVOS DE LA REANIMACION HEMODINAMICA

 Presion de perfusion adecuada
= TAM 2 65mmHg

P

% 0O Parametros de oxigenacion tisular globales
a8 » Lactato/ Clearance de lactato
= Saturacion venosa central de oxigeno (SvcO )

.....

~ 0 Parametros regionales y/o microcirculatorios ?
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CASO CLINICO

o Paciente en situacion de SHOCK S EPTICO POR
PROBABLE NEUMONIA BACTERIANA.

0 Que medida terapéutica de reanimacion

hemodinamica realizaremos primero?
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Manejo del shock: FLUIDOS

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R. Phillip Dellinger, MD'; Mitchell M. Levy, MD?% Andrew Rhodes, MB BS?; Djillali Annane, MD*;
Critical Care Medicine February 2013 * Volume 41 « Number 2

 Objetivo: aumentar precarga para aumentar gasto
> BOLUS EV Il

cardiaco

d Inicialmente: administrar m inimo 30mil/kg de
cristaloides.
O Posteriormente: Administrar m  as fluidos solo a los
e Pacientes RESPONDEDORES A VOLUMEN.
; SCFC —1Jornada FarmUC<dl ?:




d Curva Frank-Starling permite evaluar la RESPUESTA A VOLUM EN

Stroke
Volume

Preload-Independence area

Preload-Dependence area

Preload )
ir



Manejo del shock: FLUIDOS

O Administrar la cantidad de fluidos NECESARIOS

(exceso o0 déficit se correlaciona con m as
morbimortalidad !!!).
_Administrar los fluidos PRECOZMENTE (<6-8h).

4 Que tipo de fluidos administraremos?

COLOIDES
VS
CRISTALOIDES

A v
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* 0
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Aumento V intravascular predecible y mantenido

Composicion quimica lo mas parecida al fluido
extracelular

Metabolizado y eliminado sin acumulacion en
tejidos, sin efectos adversos metabodlicos ni
sistémicos
Coste- eficaz
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The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

CRITICAL CARE MEDICINE
Simon R. Finfer, M.D., and Jean-Louis Vincent, M.D., Ph.D., Editors

Resuscitation Fluids

John A. Myburgh, M.B., B.Ch., Ph.D., and Michael G. Mythen, M.D., M.B., B.S.

ubiquitous intervention in acute medicine. The selection and use of resuscita-

tion fluids is based on physiological principles, but clinical practice is deter-

mined largely by clinician preference, with marked regional variation. JNg ideal
tbslisciarion fluid exists. There is emerging evidence that the type and dose of

resuscitation fluid may affect patient-centered outcomes.

‘E "M LUID RESUSCITATION WITH COLLOID AND CRYSTALLOID SOLUTIONS IS A

N Engl J Med 2013;369:1243-51
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Finfer et al. Critical Care 2010, 14:R185
http://ccforum.com/content/14/5/R185
© CRITICAL CARE

RESEARCH Open Access

Resuscitation fluid use in critically |II adults: an
international cross-sectional stud —-=>2°
intensive care units

Simon Finfer'”, Bette Liu"?, Colman Taylor', Rinaldo Bellomo?®, Laurent Billot
Colin McArthur®, John Myburgh' for the SAFE TRIPS Investigators'
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Figure 2 Percentage of fluid resuscitation episodes given as crystalloid. colloid or blood product according to country® Crystaloid
Colloid; Blood: *Difference in proportions given crystalicid, calloid or blood between countfies, respectively P < 0001, A < 0001, P < 0001

Conclusions: Administration of resuscitation fluid is a common intervention in intensive care units and choice of
fluid varies markedly between countries. Although colloid solutions are more expensive and may possibly be
harmful in some patients, they were administered to more patients and during more resuscitation episodes than
crystalloids were.
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COLOIDES ~/

— Soluciones de macromoléculas, que no atraviesan
la membrana capilar sana (debido al elevado PM
de sus moléculas)

CRISTALOIDES

— Soluciones de iones permeables, con contenido
en Na+ vy Cl- que determinan su tonicidad.
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COLOIDES CRISTALOIDES

“Mas efectivos” (1:3) Mayor disponibilidad
Efecto mas sostenido Menor coste

Mayor experiencia
como fluido de 12 linea en
resucitacion

Acumulacion (dafo renal) Edema intersticial

Mayor mortalidad?
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Table 1. Types and Compositions of Resuscitation Fluids.*

Variable

Trade name
Colloid source

Osmolarity
(mOsm{liter)

Sodium
(mmol/liter)

Potassium
(mmol/liter)

Calcium
(mmol/liter)

Magnesium
(mmol/liter)
Chloride
(mmol/liter)
Acetate
(mmol/liter)
Lactate
(mmol/liter)

Malate
(mmol/liter)

Gluconate
(mmol/liter)

Bicarbonate
(mmol/liter)

Octanoate
(mmol/liter)

Human
Plasma
4%
Succinylated
4% Modified
Albumin Hydroxyethyl Starc Fluid Gelatin
109% 6% 6% 6%
(200/0.5)  (450/0.7) (130/0.4) (130/0.42)
Albumex Hemohes Hextend Voluven  Volulyte Venofundin Tetraspan  Gelofusine
Human Potato Maize Maize Maize Potato Potato Bovine
donor starch starch starch starch starch starch gelatin
291 250 308 304 308 286 308 296 274
135-145 148 154 143 154 137 154 140 154
4.5-5.0 3.0 4.0 4.0
2.2-2.6 5.0 2.5
0.8-1.0 0.9 1.5 1.0
94-111 128 154 124 154 110 154 118 120
34 24
1-2 28
5
23-27
6.4

3.5%
Urea-Links
Gelatin

Haemaccel
Bovine
gelatin

301
145

5.1

6.25

145

Normal
saline

308

154

154

Compounded
Sodium
Lactate

Hartmann's or
Ringer’s lactate

Crystalloids
0.9%
Saline

Salt

Solution

Plasmalyte

280.6

131

5.4

2.0

111

29

294

140

5.0

3.0

98

27

23

* To convert the values for potassium to milligrams per deciliter, divide by 0.2558. To convert the values for calcium to milligrams per deciliter, divide by 0.250. To convert the values for

magnesium to milligrams per deciliter, divide by 0.4114,
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Human albumin administration in critically ill patients:
systematic review of randomised controlled trials. 1998. The
Cochrane Injuries Group Albumin Reviewers.
BMJ1998;317:235-40

Te NEW ENGLAND JOURNAL off MEDICINE

ORIGINAL ARTICLE

A Comparison of Albumin and Saline for Fluid

Resuscitation in the Intensive Care Unit
N Engl ] Med 2004;350:2247-56.

The SAFE Study Investigators®
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Human albumin administration in critically ill patients:
systematic review of randomised controlled trials. 1998. The
Cochrane Injuries Group Albumin Reviewers.
BMJ1998;317:235-40

Te NEW ENGLAND JOURMNAL of MEDICINE

ORIGINAL ARTICLE

A Comparison of Albumin and Saline for Fluid
Resuscitation in the Intensive Care Unit

The SAFE Study Investigators® N Engl ] Med 2004;350:2247-56.

Intensive Care Med. 2011 Jan,37(1186-96. doi: 10.1007£00134-010-2039-6. Epub 2010 Oct &,
Impact of albumin compared to saline on organ function and mortality of patients with severe sepsis.
SAFE Study Investigators, Finfer S, McEvoy 5, Bellormo B, McAthur C, Myburgh J, Morton B,

No alteracion de la funcién renal
Tendencia a disminuir mortalidad en grupo ALB
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Albumin Replacement in Patients
with Severe Sepsis or Septic Shock

Pietro Caironi, M.D., Gianni Tognoni, M.D., Serge Masson, Ph.D.,
Roberto Fumagalli, M.D., Antonio Pesenti, M.D., Marilena Romero, Ph.D.,
Caterina Fanizza, M.Stat., Luisa Caspani, M.D., Stefano Faenza, M.D.,
Giacomo Grasselli, M.D., Gaetano lapichino, M.D., Massimo Antonelli, M.D.,
Vieri Parrini, M.D., Gilberto Fiore, M.D., Roberto Latini, M.D.,
and Luciano Gattinoni, M.D., for the ALBIOS Study Investigators™

N Engl ] Med 2014;370:1412-21.

CONCLUSIONS
In patients with severe sepsis, albumin replacement in addition to crystalloids, as
compared with crystalloids alone, did not improve the rate of survival at 28 and 90

days. (Funded by the Italian Medicines Agency; ALBIOS ClinicalTrials.gov number,
NCT00707122.)
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BM.J 201434994561 doi: 10.1136/bmj.g4561 (Published 22 July 2014)

Randomised trials of human albumin for adults with
sepsis: systematic review and meta-analysis with trial
sequential analysis of all-cause mortality

U OPEN ACCESS

Amit Patel specialist registrar and clinical lecturer' **, Michael A Laffan professor and consultant’,
Umeer Waheed consultant', Stephen J Brett reader and consultant’'

'Centre for Perioperative Medicine and Critical Care Research, Imperial College Healthcare WHS Trust, Hammersmith Hospital, London W12 0HS,
UK *MRC Clinical Sciences Centre, Hammersmith Hospital, Imperial College London, London, UK; *Centre for Haematology, Hammersmith Hospital,
Imperial College London, London, UK

Conclusions In this analysis, human albumin solutions as part of fluid
volume expansion and resuscitation for critically unwell adults with sepsis
of any severity (with or without baseline hypoalbuminaemia) were not
robustly effective at reducing all-cause mortality. Aloumin seems to be
safe in this setting, as a signal towards harm was not detected, but this
analysis does not support a recommendation for use.
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Coloides semisintéticos (HES)

v’ Expansion intravascular mas prolongada

v’ Riesgo de acumulacidn en tejido reticulo endotelial:
v'Piel (prurito)
v'Higado vy rifiones

v’ Alteracidn en la coagulaciéon (PM elevado)

HES 10% , PM > 200 KD y indice de sustitucion > 0,5

asociados en SEPSIS a mayor mortalidad, riesgo fallo

renal agudo, y mayor requerimiento de técnicas de
e €puracion renal
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Coloides semisintéticos (HES)

HES 6%, PM 130 kD, indice de substitucibn molar de  0,38-0,45.

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Hydroxyethyl Starch or Saline for Fluid
Resuscitation in Intensive Care

John A. Myburgh, M.D., Ph.D., Simon Finfer, M.D., Rinaldo Bellomo, M.D,,
Laurent Billot, M.Sc., Alan Cass, M.D., Ph.D., David Gattas, M.D.,

Parisa Glass, Ph.D., Jeffrey Lipman, M.D., Bette Liu, Ph.D., Colin McArthur, M.D.,
Shay McGuinness, M.D., Dorrilyn Rajbhandari, R.N., Colman B. Taylor, M.N.D.,
and Steven A.R. Webb, M.D., Ph.D., for the CHEST Investigators
and the Australian and New Zealand Intensive Care Society Clinical Trials Group*

N Engl J Med 2012;367:1901-11
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N Engl J Med 2012;367:124-34

CONCLUSIONS

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

Anders Perner, M.D., Ph.D., Nicolai Haase, M.D.,
Anne B. Guttormsen, M.D., Ph.D., Jyrki Tenhunen, M.D., Ph.D.,
Gudmundur Klemenzson, M.D., Anders Aneman, M.D., Ph.D.,

Kristian R. Madsen, M.D., Morten H. Maller, M.D., Ph.D., Jeanie M. Elkjer, M.D.,
Lone M. Poulsen, M.D., Asger Bendtsen, M.D., M.P.H., Rebert Winding, M.D.,
Marten Steensen, M.D., Pawel Berezowicz, M.D., Ph.D., Peter See-Jensen, M.D.,
Morten Bestle, M.D., Ph.D., Kristian Strand, M.D., Ph.D., Jergen Wiis, M.D.,
Jonathan O. White, M.D., Klaus J. Thornberg, M.D., Lars Quist, M.D.,
Jonas Nielsen, M.D., Ph.D., Lasse H. Andersen, M.D., Lars B. Holst, M.D.,
Katrin Thormar, M.D., Anne-Lene Kjeldgaard, M.D., Maria L. Fabritius, M.D.,
Frederik Mondrup, M.D., Frank C. Pott, M.D., D.M.Sci., Thea P. Maller, M.D.,
Per Winkel, M.D., D.M.Sci., and Jern Wetterslev, M.D., Ph.D.,
for the 65 Trial Group and the Scandinavian Critical Care Trials Group*

Patients with severe sepsis assigned to fluid resuscitation with HES 130/0.42 had an
increased risk of death at day 90 and were more likely to reguire renal-replacement
therapy, as compared with those receiving Ringer’s acetate. (Funded by the Danish
Research Council and others; 65 ClinicalTrials.gov number, NCT00962156.)
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Intensive Insulin Therapy and Pentastarch
Resuscitation in Severe Sepsis

Frank M. Brunkhorst, M.D., Christoph Engel, M.D., Frank Bloos, M.D., Ph.D.,
Andreas Meier-Hellmann, M.D., Max Ragaller, M.D., Norbert Weiler, M.D.,
Onnen Moeerer, M.D., Matthias Gruendling, M.D., Michael Oppert, M.D.,
Stefan Grond, M.D., Derk Olthoff, M.D., Ulrich Jaschinski, M.D., Stefan John, M.D.,
Rolf Rossaint, M.D., Tobias Welte, M.D., Martin Schaefer, M.D., Peter Kern, M.D.,
Evelyn Kuhnt, M.Sc., Michael Kiehntopf, M.D., Christiane Hartog, M.D.,
Charles Natanson, M.D., Markus Loeffler, M.D., Ph.D., and Konrad Reinhart, M.D.,
for the German Competence Network Sepsis (SepNet)

N Engl J Med 2008;367:124-34
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] : g MINISTERIO agencia espanocia de

=y DE SANIDAD, SERVICIOS SOCIALES m medicamentos y
e’ ‘9 E IGUALDAD . productos sanitarios
=

=

Agencia Espanola de Medicamentos y Productos Sanitarios
AEMPS

SOLUCIONES PARA FfERFUSIf)N’QUE CONTIENEN
HIDROXIETIL-ALMIDON: REVISION DEL BALANCE
BENEFICIO-RIESGO

Fecha de publicacién: 18 de junio de 2013

Categoria: MEDICAMENTOS USO HUMANO, SEGURIDAD.
Referencia: MUH (FV), 18/2013
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MINISTERIO
DE SANIDAD, SERVICIOS SOCIALES
DAD

=S EiGuad

Los pacientes en estado critico tratados con soluciones para
perfusion intravenosa que contienen hidroxietil-almidon
presentan un mayor riesgo de insuficiencia renal grave y una
mayor mortalidad que los pacientes tratados con soluciones
cristaloides.

El Comité para la Evaluacion de Riesgos en Farmacovigilancia
europeo (PRAC) ha considerado desfavorable el balance
beneficio-riesgo y ha recomendado Ia suspension de
comercializacién de las soluciones para perfusion que contienen
hidroxietil-almidon.

La Agencia Espanola de Medicamentos y Productos Sanitarios
(AEMPS) recomienda, como _medida_de precaucion, y_en espera
de la confirmacion de la recomendacion del PRAC, no utilizar
soluciones para perfusion que contienen hidroxietil-almidén en
pacientes en estado critico.

SCFC — 1 Jornada FarmU<dlI
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O

EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH

19/12/2013

Cese del uso de las soluciones que contienen hidroxietil
almidon (HES) en pacientes con septicemia, quemados o
en estado critico

El hidroxietil almidon estara disponible para poblaciones restringidas de
pacientes
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EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH

Cese del uso de las soluciones que contienen hidroxietil
19/12/2013 | almidon (HES) en pacientes con septicemia, quemados o
en estado critico

El hidroxietil almiddn estara disponible para poblaciones restringidas de
pacientes

v’ Tratar hipovolemia por pérdida aguda de sangre si la
administracion de cristaloides no es suficiente

v En pacientes sometidos a 1Q o traumaticos (otras opciones?;
nuevos estudios)

v’ A dosis minima eficaz durante menor tiempo posible, control

funcion renal
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1. Cristaloides: fluido inicial de eleccion (1B)

2. NO hidroxietil-almidones (1B)

3. Albumina: Si necesidad de elevados V de cristaloides
(2C)

4. Si hipoperfusion tisular con sospecha de
hipovolemia: minimo de 30 mL/Kg de cristaloides.
Algunos pacientes pueden requerir mayor aporte
(1C)

5. Empleo técnicas de seguimiento
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Table 1. Types and Compositions of Resuscitation Fluids.*

Human
Plasma

Variable

4%
Albumin

Hydroxyethyl Starch

4%
Succinylated
Meodified
Fluid Gelatin

10%
(200/0.5)

Trade name Albumex Hemohes

Colloid source Potato

starch
308

Human
donor

Osmolarity 291 250

(mOsm{liter)

Sodium 135-145 148 154

(mmol/liter)

Potassium 4.5-5.0

(mmol/liter)

Calcium 2.2-2.6

(mmol/liter)

Magnesium 0.8-1.0

(mmol/liter)

Chloride
(mmol/liter)

94-111 128 154

Acetate
(mmol/liter)

Lactate 1-2

(mmol/liter)

Malate
(mmol/liter)

Gluconate
(mmol/liter)

Bicarbonate 23-27

(mmol/liter)

Octanoate 6.4

(mmol/liter)

6%

(450/0.7)

Hextend

Maize
starch
304
143
3.0
5.0

0.9

124

28

(130/0.4)

Voluven

Maize
starch

308

154

154

6% 6%

(130/0.42)

Volulyte Venofundin Tetraspan  Gelofusine

Potato
starch

308

Bovine
gelatin

274

Potato
starch

296

Maize
starch

286

137 154 140 154

4.0 4.0
2.5
1.5 1.0
110 154

118 120

34 24

3.5%
Urea-Linked
Gelatin

Haemaccel
Bovine
gelatin

301
145

5.1

6.25

145

Crystalloids

Compounded  Balanced
0.9% Sodium Salt
Saline Lactate Solution
Normal | Hartmann'sor Plasmalyte
saline | Ringer's lactate
308 2806 294
154 131 140
5.4 5.0
2.0
3.0
154 Ll 98
27
29
23

* To convert the values for potassium to milligrams per deciliter, divide by 0.2558. To convert the values for calcium to milligrams per deciliter, divide by 0.250. To convert the values for

magnesium to milligrams per deciliter, divide by 0.4114,
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Guidet et al. Crtical Care 2010, 14:325
http:/focforum.com/content/14/5/325
C,, CRITICAL CARE

A balanced view of balanced solutions

Bertrand Guidet'** Neil Soni**, Giorgio Della Rocca®, Sibylle Kozek?, Benoit Vallet®, Djillali Annane? and Mike James™®

+ Following extensive review, owing to the limited pub-
lished information on the ettects of balanced solutions
on outcome, the change of practice from colloids in
isotonic saline to balanced colloid use cannot be
recommended.
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conclusiones

\Fluidos ‘MEDICAMENTOS

e Individualizar x necesidades paciente y objetivos
— Resucitacion
— Reemplazo de liquidos y electrolitos
— Mantenimiento

e Escoger la solucion con indicaciones mas amplias y
menor perfil de efectos adversos (mayor seguridad)
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CASO CLINICO

0 Despuées de administrar 500cc x 3 cargas de Suero

Fisiologico 0.9% (1500cc, aproximadamente 30ml/kg)...

o0 El paciente presenta persistencia TA 83/55, FC 115x ...

o Con que medida terapéutica de reanimacion

hemodinamica tenemos que continuar?

dlm
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Manejo del shock: VASOPRESORES

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R. Phillip Dellinger, MD'; Mitchell M. Levy, MD?% Andrew Rhodes, MB BS?; Djillali Annane, MD*;
Critical Care Medicine February 2013 * Volume 41 * Number 2

d Iniciar VASOPRESORES si  persistencia  de
hipotension después de administracion de 30ml/kg de
volumen.

O Objetivo: conseguir presion de perfusion tisular

adecuada > TAM 2 65mmHg

O Valorar monitorizacion hemodinamica invasiva.

dlm
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Manejo del shock: VASOPRESORES. Cual?

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 4, 2010 VOL. 362 NO.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 Mad|, 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*

CONCLUSIONES:
No diferencias en mortalidad
(AMas eventos adversos (Arritmias) en el grupo DOPAMINA.
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Manejo del shock: VASOPRESORES. Cual?

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis

and Septic Shock: 2012

R. Phillip Dellinger, MD'; Mitchell M. Levy, MD?% Andrew Rhodes, MB BS’; Djillali Annane, MD*;
Critical Care Medicine February 2013 * Volume 41 * Number 2

L NORADRENALINA como  vasopresor de PRIMERA
ELECCION.

U ADRENALINA como segundo vasopresor de soporte a
NORADRENALINA en casos de necesidad.

U DOPAMINA como vasopresor alternativo a NORADRENALIN A
olo en pacientes muy seleccionados (bradicardia).
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Parc Tauli Sabadell
Hospital Universitari

Maneig del shock: VASOPRESORS i

Repercusions farmacologigues dels vasopresors
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aumentan presion arterial media

gasto cardiaco

Vasopresores: producen vasoconstriccion y asi

Inotropos: aumentan contractibilidad cardiaca y

Table 3. Adrenergic receptors and the cardiovascular system

Receptor ~ Location Effect of stimulation

a adrenergic Voscular smooth muscle (peripheral, Vasoconstriction (increasing systemic vascular resistance)
renal and coronary circulation)

p1 adrenergic Heart Increased heart rate and increased contracility
(increasing cardiac output)
P2 adrenergic Voscular smooth musde Vasodilatation (reducing systemic vascular resistance)

(peripheral and renal circulation)

Figore 3. Locations and effect of stimolation of
catecholamine receptors.

_).—ﬁ/ Py
Inatropy and

chronotmopy

o ﬂ:t

B2

Vasodiloation

o Receptores Dopamina: localizacidon en lecho vascular renal, mesentérico, coronario y cerebral; su

‘l . L4 . L4 . . L4 . . . L4
41 estimulacion produce vasodilatacion ; otro subtipo: vasoconstriccion por inducir liberacion NA




One drug, many receptors

I]nrse ra
Drug Receptor affinity Action g?mn',l Side effects
Norodrenaline Mainly o1 ogomist, ~ Vosoconstriction increasing systemic I].l]?.—l].! Reduced renal perfusion os a result of vasoconstriction,
some 31 agonist action voscular resistance inl:lmsed ood will reduce stroke volume and increase
myocardial oxygen demand
Adrenaline  Low doses: B1 agonist Increased heart rate, siroke volume 0.01-0.15*  Tachycardia and tachyarrhythmia, increased myocardial
and cardiac output oxygen demand
High doses: o] agonist Vasoconstriction at higher doses increasing High concentrations can cause reduced cardiac output
systemic vascular resistance
Dobutamine 1 agonist Increased heart rate, incrensed cardiac output ~ 2.5-25 Tachyarrhythmia, increased myocardial oxygen consumption
(2 agonist Vusodilatation and reduced systemic 2.5-25 Risk of hypotension
vascular resistance
Dopamine  Low dose: dopamine  Vasodilatation of copillary beds, reduced systemic 1-3 Risk of tachyarrhythmia
receptor agonist vascular resistance and increased cardiac wmm?
Medium dose: Increases contractility, stroke volume Previously used at low (renal’) doses fo maintain renal
B agonist and cardiac output 5 10 perhmun and function
High dose: c:1 agonist  Vasoconstriction increasing afterload, peripheral — >10 No longer used as any henefit on renal outcome is caused
resistance and mean arferial pressure by ﬂ'le increased mrdl:lc output
Fenilefrina Agonista a1 Vasoconstriccion 0,5-8 mcg/kg/min en contraindicaciéon NA por arritmias o fracaso tto;

puede reducir volumen sistdlico
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Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

H. Vasopressors
1. Vasopressor therapy initially to target a mean arterial pressure (MAF) of 65 mm Hg (grade 1C).
2. Morepinephrine as the first choice vasopressor (grade 1B).

3. Epinephnne (added to and potentially substituted for norepinephrine) when an additional agent is needed to maintan adequate
blood pressure (grade 2B).

4. Vasopressin 0.03 units/minute can be added to norepinephrine (NE) with intent of either raising MAP or decreasing NE
dosage (UG}

5. Low dose vasopressin is not recommended as the single initial vasopressor for treatment of sepsis-induced hypotension and

vasopressin doses higher than 0.03-0.04 units/minute should be reserved for salvage therapy (failure to achieve adequate
MAP with other vasopressor agents) (UG).

6. Dopamine as an altemative vasopressor agent to norepinephnne only in highly selected patients (eg, patients with low nsk of
tachyarrhythmias and absolute or relative bradycardia) (grade 2C).

7. Phenylephnne is not recommended in the treafiment of septic shock except in circumstances where (a) norepinephrine is

associated with serious arrhythmias, (b) cardiac output is known to be high and blood pressure persistently low or (c) as salvage
therapy when combined inotrope/vasopressor drugs and low dose vasopressin have failed to achieve MAF target (grade 1C),

8. Low-dose dopamine should not be used for renal protection (grade 1A)
9. All patients requiring vasopressors have an arterial catheter placed as soon as practical if resources are available (UG).
I. Inotropic Therapy

1. A tnal of dobutamine infusion up to 20 micrograms/kg/min be administered or added to vasopressor (if in use) in the presence
of (a) myocardial dysfunction as suggested by elevated cardiac filling pressures and low cardiac output, or (b) ongoing signs of ‘
hypoperfusion, despite achieving adequate intravascular volume and adequate MAP (grade 1C). m

i’ Mot using a sh"aiegy toi e ::a.n:hat: index fo predetermined supranormmal levels (grade 1B). Ci
v




Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

H. Vasopresso
1. Vasopressor

2. Norepineph
3. Epinephnne intain adeguate



o0 Puede el tratamiento hemodinamico del schock
afectar a la PK/PD de los medicamentos ?

Tratamiento
vasopresor

Cambios
farmacocinéticos
en el paciente
critico
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Table 2—Pharmacokinetic Changes That Can Occur During Critical Hiness

Parameter Common Changes Observed in Critical Hlness Potential Pharmacokinetic Change
Absorption Diminished GI or suboutaneous perfusion due Reduction in time to peak concentration and AUC
to shock and the use of vasopressors
Reduced 1 maotility in the postoperative setting Reduction in time to peak concentration and AUC
Use of enteral nutntion formulas Reduction in AUC
Drstribution Fluid resuscittion Increase in Vd and reduced peak concentration
of hydrophilic drugs
Reduction in circulating albumin Increase in free drog concentration and Vd for
dmigs bound to albumin
Increase in circulating AAG Reduction in free drug conceniration and Vd
for drugs bound to AAG
Reduced tissue perfusion secondary to Reduction in free drug concentration in
shock states peripheral tissues
Metabolism Induction of hepatic enmymes by critical illness Increase in hepatic clearance of low-ER dmgs
or drugs
Inhibition of hepatic enzymes by critical illness Reduction in hepatic clearance of low-ER drugs
or druges
|_5Lc'u-be reduction in hepatic blood fiow | Reduction in hepatic clearance of high-ER drugs
Fhmination Acute kidney insufficiency Reduction in renal clearance for renally eliminated

Augmented renal function

Altered active transport of medications
Renal replacement therapies

dmigs

[ncrease in renal clearance for renally eliminated
drugs -

Variahle effect

Varahle effect

AAC = o, acid glycoprotein; AUC = area under the curve, ER = extraction ratio; Vd = volume of distribution.
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*En estados de hipotensidn y shock, la respuesta fisioldgica consiste en la
preservacion de érganos vitales a expensas de la reduccién del flujo sanguineo
de otros 6rganos como el tracto gastrointestinal y el tejido subcutaneo.

s Administracion farmacos vasopresores
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Cardiac Peripheral vasculature
Dose Heart rate  Contractility Vasoconstriction Vasodilation Dopaminergic
Norepinephrine  2-40 pg/min ¥ ++ i e 3 0 0
Dopamine 1-4 pg/kg/min + + 0 + ++++
4-20 pg/kg/min ++ ++-+++ - +++ 0 ++
Epinephrine 1-20 pgymin ++++ ++++ ++++ +++ 0
Phenylephrine  20-200 pg/min 0 0 T 0 0
Vasopressin 0.01-0.03 Uimin 0 0 ++++ 0 0
Dobutamine .20 pg/kg/min ++ +++-++++ 0 ++ 0
0.375-0.75
Milaane £ +++ 0 £ 0
ug/kg/min
Levosimendan  0.05-0.2 pg/kg/min +: etk 0 ++ 0

)

1. Hollenberg SM, Parrillo JE. “Acute Heart Failure and Shock” in Cardiology, 3" edition am
(Crawford MH, DeMarco J, Paulus WJ, eds), Mosby, Philadelphia, 2010, p. 964 a
- w
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Effects of dopamine, norepinephrine, and epinephrine on the
splanchnic circulation in septic shock: Which is best?*

Daniel De Backer, MD, PhD; Jacgques Creteur, MD, PhD; Eliézer Silva, MD, PhD;
Jean-Louis Vincent, MD, PhD, FCCM

MODERATE sSHOOK SEVERE SHOHCK

=

BLOOD FLOW

I

FRACTIONAL SPLANCHNIC

coZaRR8EEES T
|
(s ]
New s

THNH TN
-

-

[
= &

COPA

EPl NOREP! EP1

igure 2. Effects of dopamine {{MP4), norepinephring (NOREF), and epinephrine {EPf) on fractional splanchnic blood fow in moderate shock (e and

mere shock (mghtl. **p = .01 epinephrine ws. norepincphrine.

De Backer D et al: Crit Care Med 2003; 31:1659-1667

SCFC — 1 Jornada FarmU<dl

* La administracién de
vasopresores puede alterar
la circulacion esplacnica
dando lugar a ulceras de
estrés, ileo GI, malabsorcién,
e incluso infarto intestinal.

* En el shock séptico, la
adrenalina produce mas
vasoconstriccion esplacnica
gue la noradrenalina 'y
dopamina a dosis
equipotentes.
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Patients in ICU on vasopressor medication
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Antifactor ¥a IU/mL

Patients in ICU not on vasopressor medication

Patients not in ICU
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W Concentratlons of factor Xa activity after subcutaneous
& Injection of low molacular welght heparn (2850 1U)
ol |CU=intensive care unit.

RESEARCH LETTERS

| Research letters |

Bioavailability of subcutaneous low-molecular-weight heparin to patients

on vasopressors

Janine Dommer-Mally, Evert de fonga, Anne-Comefle de Pont, Joost Meilers, Margreet B Vroom, Harry R Baner, Marce! Levl

Prtiente in 101 an vascpressors Patients in [CU not on vasopressors Prtients not in ICU

Age (meon, 95% CI) (years) 532 [54-3-835) 4E-1 (43.7-54-7) 545 {49-2-58-1)
Men 11 [73%] 12 [TE%) 11 (72%)
Body-mass index (mean, 965% CI) {kgl/'m") 5.3 [23-1-280) 240 (21-5-16-3] 26-2 (24-4-28-8)
Vasopressor {namber, %)*

Dopamine {mean dos= 17 pgKp per mim) S |G) a o
Morepmephnne [mesn doses 1-2 pg kg per mnp & |A0K) il [+]

Phenylephrine (mean dose 4-6 pgtkg per min) 2 [13%) o i)

Arterinl pressure {mean, 95% O} [mm Hg) B4-3 (B1-1-87-5) BE-B (B2-2-TD-1) BT-3 {82-8-02.5}

Our results suggest that crtcally ill patients who receive
vasopressor freatment have significantly lower systemic
concentrations of factor Xa activity and might, therefore, be
insufficiently protected from venous thromboembolism by the
administration of the usual prophylactic dose of LMW
heparin. Low concentrations of factor Xa activity could be
caused by impaired perfusion of subcutaneous tissue due to
physiologically or pharmacologically induced adrenergic
vasoconstriction of the peripheral blood wessels, thereby
impeding adequate absorption of subcutaneously administered
LMW heparin. Qur findings do not accord with an alternative
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Estudios previos correlacionan niveles
bajos de anti-Xa con:

o IMC, Peso

e Aclaramiento creatinina
e Uso vasopresores

e Edema periférico

e  Disfuncion multiorganica

Prophylactic anticoagulation with enoxaparin: Is the subcutaneous
route appropriate in the critically ill?*

U. Priglinger, MD, M5c; G. Delle Karih, MD; A Gepper, MD; C. Joukhadar, MD; 5. Graf, MI;
R. Berger, MD; M. Holsmann, MD; 5. Spitzauer, MD; 1. Pabinger, MD; G. Heinz, MD

o
R

Robinson er al. Gritical Care 2010, 14R41
hpffcdforumcom /content’ 142 /R41
@ CRITICAL CARE

RESEARCH Open Access

Enoxaparin, effective dosage for intensive care
patients: double-blinded, randomised clinical trial

Sian Robinson'”, Aleksander Zincuk!, Thornas Strem’, Torben Bjerregaard Larsen”, Bjarme Rasmussen’, Palle Toft!

Abstract

Introduction: Intensive care unit (K1) patients are predisposed to thomboembalism, Routine prophylactic
anticoagulation Is widely recommended. Low-molecular-weight heparins, such as enoxaparin, are increasingly used
because of predictable pharmacokinetics This study aims to determine the subcutaneous (5C) dose of enoxaparin
that would give the best antifactor Xa levels in ICU patients.

Methods: The 72 patients admitted to a mixed ICU at Odense Unhersity Hospital (OUH) in Denmark were
randomised into four groups to receive 40, 50, 60, or 70 mg 5C enaxaparin for a peried of 24 hours. AntHactor Xa
activity (aFXa) was measured before, and at 4, 12, and 24 hours after administration. An AFXa level between 01 o
0.3 IU/ml was considered evidence of effective antithrormbotic activity

Results: Median peak (4 hours after administration), aFXa levels increased significantly with an increase in
enaxaparin dose, from 0.13 IU/ml at 40 mag, to 014 1U/ml at 50 mg, 027 1U/ml at 60 mag, and 029 IU/ml at 70 mg
(P =0002). At 12 hours after administration, median aFXa levels wers still within therapeutic range for those
patients who received 60 mg (P = 002).

Condusions: Cur study confirned that a standard dose of 40 mg encxaparin yielded subtherapeutic levels of
aFXa in crtially il patients. Higher doses resulted in better peak aFXa levels, with a ceiling effect obseved at

&0 mg. The present study seems to suggest inadequate dosage as one of the possible machanisms for the higher

‘E 2 Fovar time =33, p=0.001

2 F harween gmup;"ZJ. p=iLIH1

=06

o

[T

na o4 / \\\

L)

L //D B
- ER =] NMM! 1Group 1), n=18& ‘:'
1 s!_wa_r_ﬂ_l.@n:'uﬂﬂ.L l

G 3 E h: ) 12

time {hours)

Figure 1. Anti-Xa activities at 0, 1, 3, 6, and 12
hrs after subcutaneous administration of 40 mg
of enoxaparin in critically ill patients (group 1,
wrifilled circles) and in patients from a medical
ward (group 2, fillad circles). Mean anti-Xa levels
at 0 to 12 hrs were significantly lower in group 1
compared with group 2 by analysis of variance (p
= 001 between groups and over time). fCU,
intensive care unit.
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fallure rate of enoxaparin in ICU patients.
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+» Sepsis: produccion de mediadores enddgenos que incrementan la permeabilidad
vascular =—»salida fluidos del compartimento endovascular al espacio intersticial
¢ Fluidoterapia: Aumento del agua corporal total

¢ Hipoalbuminemia y aumento de & 1-glucoproteinas: frecuente en el paciente

critico

** 1 Vd-> farmacos hidréfilos (ej. Aminoglucésidos, S8 -lactdmicos) | C
plasmatica

< T Vd por ventilacién mecdnica, circuitos extracorpdreos, drenajes
postquirdrgicos...

% 1 fraccién libre de farmacos de elevada unién a la albumina
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» elevada unién a la albumina (90%)
> niveles terapéuticos (10-20 mcg/mL) > Hipoalbuminemia aumenta Vd y CL

Hipoalbuminemia

Fenitoina unida a PP en un 90%
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Clinical Scoring System for the
Prediction of Target Site Penetration
of Antimicrobials in Patients

with Sepsis

Barbara S. Zeitlinger,> Markus Zeitlinger,! Irmgard Leitner,! Markus Miiller' and
Christian Joukhadar'?

Tissue Penetration Prediction Score for Antimicrobials 81

Table lll. Tissue Penetration Pradiction Scora®

Parameter Points
0 1 2 3 4 5
Oxygen saturafion (SaCl) [%] =08 =08 »04 =02 =00 =00
Lactate (mmal/L) < <15 <20 <25 4.0 =4.0 L [ P = 0000007 = Lewfloacin
Norapinaphrine (noradrenaling) dosa (ugkg/min) 0 <02 <03 04 05 205 Cafpinome
a Points from 0O to 5 were assigned to the laboratory or clinical parameters and were subsequently summed up, resulting in a total 1.2 A FOSROImyCn
betwaan 0 and 15 raflecting the best to worst expected penatration of an antimicrobial agent. & ¥ Fiperaciiin

- 10] = — Lins of Imantty

= = u -

= =

goa] o8 7

B +.7 s $ n

o 0.5

L] = ™ L]

ﬂ " [ | ™

F 0 * . .

1T = T b
0.2 4 . L.
¥ . i
¥
0.0 +— prm g —— =1

012 3 4B 6 7 8 @ 1011 1213 14 15

Ag. 3. Speamman renk oresr comelation of e Tiesue Penatratdon
FredicEing ScorE [TPP3E) with esue panstraion.
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s*Actividad enzimatica hepatica
**Flujo sanguineo hepatico

+» Diferentes estados patoldgicos y estrategias terapéuticas afectan actividad
metabdlica hepatica
¢ Durante shock séptico se altera gasto cardiaco y con ello el flujo hepatico:

importante en F de elevada extraccion hepatica (ej. fentanilo, diltiazem,
propofol, midazolam, etc).
+» Utilizacion de vasopresores.
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% Necesidad de ajuste en la dosis de farmacos con eliminacion renal
importante
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Critical Cars December 2001 Wol © Mo & Bellomo and Oh Giantomasso

Review

Noradrenaline and the kidney: friends or foes?
Rinaldo Bellomo and David DN Giantomasso

**La NA induce vasoconstriccién en algunos lechos vasculares (ej. piel) y

podria alterar el flujo sanguineo visceral, entre otros el flujo sanguineo
renal.

s La utilizacién inapropiada de NA u otros vasopresores (paciente con
hipotension + hipovolemia) podria desencadenar IRA por
vasoconstriccion renal intensa.
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0 Qué PRM podemos tener con los farmacos

vasopresores/inotropos?
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e Fahimi y cols (aust crit care 2008; 21:110): 66% de ey Hoherth ecoand dimepine

. Agent Error/ Error/

los EM de la UCI se relacionaban con Ia wmimfiies it
administracion de medicamentos. |Ep,-mphn-,m 7214 (7.9) 17187 (90)
27 ) 8 £ pw )
Magnesium 6112 (5.4) &/187 (3.2)
B i 29/M496 (5.8 297187 (155
e ISMP: 54% de los efectos adversos .ol vk i S
potenciales y el 56% de los EM se | Noeepinephrine S208(43) 9187 (4.8)
. . Cparin L Vi T X E{UEE TR R
relacionan con medicamentos Mok 392 (33) 3187 (1.6)
’ Fen tanyl TI3R (2.0) TIRT (2.1)
Low-molecular-weight heparin 6235 (3.7} H187 (3.2

Other vasoactive agents )
e Calabrese y cols (Intensive Care Med 2001; 27:1592). (c-g. p'_mu!"iuth{:} ) bl s
i . Morphine Ba67 (2.2) B ETEE e
EM mas frecuente en la UCl relacionado Vecuronium 2092 22 2157 (1.0)
.. .7 . Dopamine 14/a67 (2.1) 14157 (7 .4)
con la administracion fue la velocidad —— 000 AT
incorrecta de perfusion endovenosa Cisatracurium 4209(19) 4187 (2
o ; .. . Propofol 6336 (1.8) &/187 (3.2)
(40,1%). Los farmacos mas implicados : Sk A4S (14) ST (26)
vasoactivos 32,6% y sedantes/analgésicos ~ Queionoe SR a5

5,7%. Pancuronium 1/91 (1.1) 1/187 (0.5)
Warfarin 11119 (0.8) 1/187 (0.5) arm
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e Propuesta mejora: equipo
multidisciplinar para elaborar
documentos de consenso sobre la
administracion en perfusion
(estandarizacion).




EstanDarDITZACIO DE LA PrerParACIO DE MEDICACIO
En INFusi©® ConTiNnua PER ADULTS

julicl 2014
DO P LR
Presentacid comercial: Dopamina 200 mg/ 5 mil amp (GRIFOLS)
PMedicament: Dopamina 200 mg/ s ml amp
Area Dravsi Winlwnn Ffimal Cornc
200 mg S0 ml
UCI/REASUCC/UPCC 400 mg 100 ml 4 mgfml
1000 mg 250 ml
Urg. Hosp. 200 mg 250 il 1.6 mgfmil

Serums compatibles: 5G5%:, 5F
Wia central i exclusiva

NORADREMALIMNA

Presentacio comercial: Moradrenalina 10 mg/10 ml amp (MORKMOMN)
Medicament: Moradrenalina bitartrat 10 mg/10 mil amp
Dilucic:
Segons la dosi (la dosi correspon a mg de noradrenalina BITARTRAT, és a dir, la dosi que indica
I"ampolla):
Dosi habitwal: 10 me. Diluir fins a 50 mil (0.2 mg/ml) o 200 ml (0.1 megfml).
Dosi doble: 20 mg. Diluir fins a 20 mil (0.4 mg/ml) o 100 ml {0.2 mg/mil).
sérums compatibles: 5G5%. En 5F es pot axidar el producte i perdre eficacia.
Via central exclusiva
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Serious Adverse Events Associated With Vasopressin

and Norepinephrine Infusion in Septic Shock*

Nattachai Anantasit, MD'; John H. Boyd, MD, FRCP({C)"; Keith R. Walley, MD, FRCP(C);

(Crrt Care Med 2014; 42:1812-1820)

[ames A. Russell, MD, FRCP{C)2

TABLE 1. Serious Adverse Events in Discovery (Vasopressin and Septic Shock Trial) and
Validation (St. Paul's Hospital) Cohorts

Vesopressin and Septic Shock St. Paul's Hospital Cohortt
Trial Cohart {n=50) (%) (n=533) %)
Myocardial ischemia 12(2) 14 (26) 049
Techyarrhythmias B(1) 14 (26) 043
Bradyssrhythmias 7019 10(1.9) 0332
Cerebrovescular accident 2(03) T(13) 00a3
Uneipectad cardisc amest 019 (06 0349
Digita! ischemia B(1.3) 3(06) 0184
Mesanteric ischamia 14(23) 2{04) (006
Hypanatremia 7{03) i 501
Cthersk B(1) 0 003
Totsl B3(108) 52(97) 0653
n €00

*Other evants include acute hapatits, agranulocyivss, pulmeanary embofism, sezures, drug eror, end drug eeravasation tom the cenfral venous catheder
iaciolytes ware not reviewed in St Pauls Hospital cohort.

b valugs are based o Paarson chi-sguare fesl

SCFC — 1 Jornada FarmU<dli

v'Aprox. 10% de los pacientes
con shock séptico que reciben
NE o V presentan EA graves

v'Los pacientes que desarrollan
EA graves tienen el doble de
tasa de mortalidad que los que
no los presentan

v'En el grupo de pacientes que
recibieron V, los niveles de V
no fueron diferentes entre los
gue presentaron EA graves o
los que no los presentaron
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. [ sAaur_ |
medintferact.net Hicrwenidols a Metinterattmnet

interacciones entre principios activas, Pilar Lalueza

medicamemnos y plamnias medicinales

INTERACCIONES

PrinCipiO - E mprimiir Bl EnvisraporEclan

HABCDEFGHI.

Interacciones entre:

. =) in E}- ;
L NOREPINEFRINA (& LINEZOLID

Q000

Interaccion entre LINEZOLID v ADRENERGICOS ALFA f BETA

% RIESGO: Grave

= NOREPINEFRI =
“ DOCUMENTACION: Docurmentads

“ DESCRIPCION: El linezolid puede aumentar el efecto hipertensivo de los agonistas alfa fbeta, por

inhikicidn de su metabalismo. También se ha descrito tagquicardia Glicares

“ RECOMENDACION: El laboratorio fabricante del linezolid recomienda evitar esta asociacidn sino puede
asegqurarse un control riguroso de la tensian arterial. La interaccion puede darse hasta 14 dias
después de suspender el linezolid

2l hnezolid

“ OBSERVACIONES: El linezolid es un antibidtico fue tiene un efecto inhibidar de la monoamino oxidasa
(IMACY reversible no selectiva. Dos de sus metabolitos se relacionan estructuralmente con la
moclobemida, 1o que hace que su asociacion con ofros farmacos pueda tener consecuencias graves
pata los pacientes 0 quetieneun
oarming

no selectiva

2 relacionan
oclobhemida, o
On corsotras
Secuancias

“ BIBLIOGRAFIA: Ficha técnica de Dyvoxid. hitpaihansne gaemps.gob.esicimal (consultado el 19 de
nowiemhbre de 20123
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Manejo del shock: CORTICOIDES

e NEW ENGLAND
JOURNAL o MEDICINE

ESTABELISHED IN 1812 JANUARY 10, 2008 VOL. 358 NO.2

Hydrocortisone Therapy for Patients with Septic Shock

Charles L. Sprung, M.D., Djillali Annane, M.D., Ph.D., Didier Keh, M.D., Rui Moreno, M.D., Ph.D.,
Mervyn Singer, M.D., F.R.C.P,, Klaus Freivogel, Ph.D., Yoram G. Weiss, M.D., Julie Benbenishty, R.N.,
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Manejo del shock: CORTICOIDES

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R. Phillip Dellinger, MD'; Mitchell M. Levy, MD% Andrew Rhodes, MB BS? Djillali Annane, MD*;
Critical Care Medicine February 2013 * Volume 41 * Number 2
O Iniciar HIDROCORTISONA ev 200mg/24h solo si no se con sigue
estabilizacion hemodinamica con fluidos y vasopresor
v' En la practica clinica: se inician corticoides si ne cesidad de
vasopresor a dosis elevadas (* vasopresor unresponsive
patients” ).

d No se recomienda realizar test de ACTH.
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CASO CLINICO

O Iniciamos NORADRENALINA hasta 1,143 mcg/kg/min...
0 Obteniendo TAM 68mmHg con FC 104x’...

0 A pesar de la optimizacion de la TAM, el paciente s igue
presentando:

 Saturacidon venosa central de oxigeno baja (51%)

1 Persistencia de lactatos elevados (38 mmol/dl)

O Oligoanuria

0 Con que medida terapéutica de reanimacion hemodinam ica
hemos de continuar?
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Manejo del shock: INOTROPICOS

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R. Phillip Dellinger, MD'; Mitchell M. Levy, MD% Andrew Rhodes, MB BS?; Djillali Annane, MD*;
Critical Care Medicine February 2013 * Volume 41 * Number 2
4 Iniciar INOTROPICO si persistencia de signos de

hipoperfusion tisular (shock) después de:
v Optimitzacion de TAM adecuada (TAM 2 65mmHg).
v Volumen intravascular adecuado (paciente sin signos
de respuesta al volumen).

O Valorar monitoritzacion hemodinamica invasiva.
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Manejo del shock: INOTROPICOS. Cual?

Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R. Phillip Dellinger, MD*; Mitchell M. Levy, MD?%* Andrew Rhodes, MB BS?; Djillali Annane, MD*;
Critical Care Medicine February 2013 * Volume 41 * Number 2

O DOBUTAMINA como inotropico de eleccion (hasta dosis

maxima de 20mcg/kg/min).
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CAS CLINIC

0 Al iniciar perfusion de DOBUTAMINA a dosis bajas, e |
paciente presenta episodio de FIBRILACION AURICULAR a 160
lpm con empeoramiento hemodinamico secundario, moti VO por
el que se decide retrar DOBUTAMINA vy realizar
CARDIOVERSION  ELECTRICA que resulta efectiva,

recuperando ritmo sinusal a 109x’.

0 Tenemos algun tratamiento INOTROPICO alternativo?
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Maneig del shock: INOTROPICS ok

Dobutamina vs Levosimendan
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DOBUTAMINA LEVOSIMENDAN

e Amina simpaticomimética e Derivado piridazinona-
e Beta 1 agonista dinitrilo
e Aumento AMPc, CaZ* e Sensibilizador al Ca?*

— Aumento fuerza contractil de
miocitos cardiacos

e Apertura canales K,p

— Vasodilatacion arterial y
venosa

darm
SCFC —-1lJornada FarmUcdli Ci




Efficacy and safety of intravenous levosimendan
compared with dobutamine in sever low-output heart
failure (the LIDO study): a randomised double-blind
trial Lancet 2002;360(9328):196-202
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Levosimendan en sepsis??

e Disfuncion miocardica por sepsis
e Agudizacion de una Insuficiencia Cardiaca de base
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Levosimendan en sepsis??

Effects of levosimendan on right ventricular afterload in

patients with acute respiratory distress syndrome: a pilot study.
Crit Care Med 2006;34(9):2287-2293

Effects of levosimendan on systemic and regional hemodynamics in
septic myocardial depression.

Intensive Care Med 2005;31(5):638-644

Levosimendan for resuscitating the
microcirculation in patients with septic shock:
a randomized controlled study

Andrea Morelli', Abele Donatt™, Christian Ertmer’, Sebastizn Rehberg’®, Matthias Lange”, Alessandra Orecchiont’,
Valera Cecchini’, Giovanni Landoni®, Packe Pelaiz®, Pack Pietropaoli’, Hugo van Aken’, lean-Louis Tebouf,

Can Ince™”, Martin Westphal®

Critical Care 2010, 14:R232
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Levosimendan en sepsis??
R s

An efficacy and mechanism evaluation study of
Levosimendan for the Prevention of Acute oRgan
Dysfunction in Sepsis (LeoPARDS): protocol for a
randomized controlled trial

Orme et al.

( BioMed Central Omne et al Trials 2014, 15:199
httpe/fwienw trialsjoumalcom/content/15/1/199
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CAS CLINIC

0 Se inicia LEVOSIMENDAN con los siguientes efectos:
O Aumento de la Saturacion Venosa Central de Oxigeno
(74%).
 Disminucion del lactato (24 mmol/dl)

4 Inicio de diuresis optima (2 0.6 ml/kg/h).
o Actualmente podemos considerar el paciente

HEMODINAMICAMENTE ESTABILIZADO y podemos dar el

proceso de reanimacion inicial por finalizado.
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NUEVAS TERAPIAS PARA LA REANIMACION HEMODINAMICA

Effect of Heart Rate Control With Esmolol on Hemodynamic

A Randomized Clinical Trial

Andrea Morelli, MD; Christian Ertmer, MD; Martin Westphal, MD; Sebastian Rehberg, MD; Tim Kampmeier, MD; Sandra Ligges, PhD;
Alessandra Orecchioni, MD; Annalia D'Egidio, MD; Fiorella D'lppoliti, MD; Cristina Raffone, MD; Mario Venditti, MD; Fabio Guarracino, MD;
Massimo Girardis, MD; Luigi Tritapepe, MD; Paolo Pietropacli, MD; Alexander Mebazaa, MD; Mervyn Singer, MD, FRCP

1.0 o
: American Medical Association

0.8 -
o JAMA. 2013:310(16):16831691.

Mortality

Esmolol

0.2

Log rank statistic, 22.795; df, 1; P value <.001
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v Tratamiento individualizado y dirigido a objetivos
v" Fluidos son un farmaco mas
v Vasopresores: Noradrenalina

v" Complicaciones de la terapia vasopresora (efectos adversos, errores de

medicacion, interacciones)
v Inotropos: Dobutamina, (levosimendan)

v'To be continued...............
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MUCHAS
GRACIAS...PREGUNTAS?
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