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CODIGO PPT. Atencion inicial del Paciente Politraumatizado y manejo de la hemorragia masiva

Anna Artigas Soler, Servicio de Anestesiologia y Reanimacién, Corporacidn Sanitaria Parc Tauli, Sabadell
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El paciente politraumatizado es aquel que presenta lesiones a consecuencia de un traumatismo que afectan a dos
o0 mas érganos, o bien aquel que presenta al menos una lesién que pone en peligro su vida.

ORGANIZA:
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CODI PPT CRITERIS D’ACTIVACIO

Criteris FISIOLOGICS". Criteri box de critics. Prioritat 0.

" ALERTA! . 061

* Fr<10rpm (<20 en <1a)
Central de = Fr =29 rpm (totes edats)
Coordinacié - CatSalut = TAS <90 mmHg (<70 en <1a)
I ! Res on = Abséncia de polsos periférics (totes edats)
\ del SEM (CECOS) - VeSS P« = Glasgow < 13 (i/o perdua transitaria conciéncia nens <1a) =
P — 8
| { si j_ 5
L

f Activacio

de recurs

Criteris ANATOMICS. Criteri box de critics. Prioritat 1.

ACTIVACIO cODI PPT
informar CECOS nim

= Ferida penetrant al cap, coll, tors i/o extremitats (proximals al genoll | colze)
= Fractura de crani oberta o enfonsament
= Torax inestable (volet)
= Fractura de pelvis
\ = Dues o més fractures d'ossos llargs proximals (hdimer o fémur). En nens de <1a, una o més.
= Amputacié proximat a turmell o canell
= Extremitat aixafada, degloved, o destrossada (extremitat catastrofica)
Té criteri ﬂs":’lbglc per a = Paralisi d'extremitat. Déficit motor ifo sensitiu (sospita de lesio medul-lar)
I * i i i I = Cremades grau > ll.(cremades dérmiques i/fo espessor total) | extensio =15% (totes
P'activacié del codi PPT? edats) o =1 D%g (en < 1D(ar‘|y5, =50 anys oqembarasse?des ) (
[ = Cremades grau lll =5% (totes edats)
S

o = Cremada completa de cara o coll (totes edats)
Prioritat O ACTIVACIO .
Nivell CAT2b/CAT3' CODI PPT “ | | si
I —

MECANISME LESIONAL D'ALTA ENERGIA. Prioritat 2.

= Caigudes: Adults =6m, Nens =2-3 vegades la seva algada (en general =3m)

Té criteri anatomic?

A

formar CEGOS nim. d'afectat

ACTIVACIO CODI PPT

L = Col-lisié de vehicle:
NI ORI ACTIVACIO |y - Intrussié >30 cm al lloc de 'acompanyant o =45 cm a qualsevol altre lloc
CODI PPT - Ejeccid parcial o completa del vehicle -
- Mort d'un acompanyant del vehicle
- Dades telemetria del vehicle indicadors de risc elevat de lesio (en general, velocitat =60 km/h)
= Col-lisid de vehicle contra vianant/ciclista amb atropellament, desplagament o amb un

impacte significatiu (=30 km/h)
= Accident de motocicleta, bicicleta o un altre dispositiu mébil (p.e. esqui) a velocitat
significativa

NO Prioritat 2 ACTIVACIO si

Té mecanisme d’alta energia?

A

P—
| si

p=
I—’ CONSIDERACIONS ESPECIALS. Prioritat 3.

Té mecanisme d’alta energia?
l Embarassada en estat avangat de gestacié (=20 setmanes)

-
* Anticoagulacio o alteracié de la coagulacio
Prioritat 3 * Pacient en tractament amb dialisi .
. ; ACTIVACI —
NO Hospital de referéncia C% P‘F;":? si = Criteri del professional I si l J

-
! Edat <16a.
# 8i inestabilitat hemodinamica i isocrona CAT3/CAT3e/CAT2b o CATP3/CATP3e/CATP2b > CAT2a/CAT1 o CATP2a/CATP1, o
(preferentment CAT2a o CATP2a, respectivamer\t amb cirurgia | anestesicleg de preseéncia fisica)
7 Dr'acord amb el problema especific
Pot ser de qualsevol nlvell Es de nivell =CATP1 funcionalment es consideren del seu nivell i de tots els lnfenors En cas de PF

IUD UT UK selivias L A

A

i informar CECOS ndm. d'afectat

ACTIVACIO CODI PPT

Prioritats 0/1:
Trasllat, preferentment amb USVA

Prioritats 2/3 (sense criteris fisioldgics ni anatdmics
- [) \l

=nmudcm: UGH ULIVL ULIUDIG LU 1+,



COMUNICACIO DADES

® EDAT | SEXE

® PRIORITAT
0.Té algun criteri fisiologic
1. Té algun criteri anatomic
2. Té criteris de mecanisme lesional d'alta energia
3. Té algun antecedent patologic rellevant

® ALFA: Tipus d'accident
Desconegut
Accident de transit
Atropellament (inclou vianant i ciclista)
. Precipitat/caiguda
Agressit per arma blanca o de foc
. Agressio per altres mecanismes

Ofegat (aigua dolga, salada o altres)
Accident al Metro o Ferroviari
Altres

OOV EWN=O
Q

® CHARLIE: Zona del cos
Sense lesions aparents
Cap

=]

1

2. Cara

3. Coll

4. Torax

5. Abdomen
6. Pelvis (0ssia)

7. Raquis (columna vertebral)

8. Extremitats (superiors/inferiors)

9. Lesions externes (inclou cremades)

® ROMEO: Respiracit

0. Maneig invasiu de via aéria (IOT, mascareta laringea,
cricotirotomia, .. )
1. Dificultat respiratoria

Cddigo PPT intrahospitalario

® HOTEL: Estat hemodinamic

ADULTS NENS

0. Sense pols 0. PC (no) PP (no)

1. TAS 50-80 mmHg C (si) PP (no

2. TAS >80 mmHg C (si) PP {sf) mala perfussié
3. PC (si) PP {si) bona perfussio

® GOLF: Nivell de consciéncia
GCS, xifra global

® HORA D'ARRIBADA PREVISTA

Hora i minut

Per relacionar les dades entre el SEM | els. ho%mla\s receptors, cal
facilitar el nimero d'afectat i, si és possible, el CIP.

ORGANIZA:

WX& Gestion Integral del Medicamento Meseth ~-fe
en los servicios de URgencias redfaster
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CODI PPT ADULT (alerta id:497)

Edat: 38

Sexe: Dona

Prioritat: 1 - Criteri anatomic

ALFA: 1 - Accident de transit - Accident de transit
CHARLIE:

1-Cap

8 - Extremitats (Superior [ Inferior)

ROMEQ: 0 - Maneig invasiu de la via aéria (I0T)
HOTEL: 2 - TA &gt; 90 mmHg

GOLF: Glasgow: 3; inicial: 3

Hora estimada arribada: 09:25

ORIGEN: USVA

COMENTARI: Pacient accident de transit, amb Fx
pélvis i El D oberta. Amb IOT. Helicopter.

(sense identificacio de pacient)

IWX‘T Gestion Integral del Medicamento

TRAUMA TEAM

Médico adjunto Anestesista
Médico residente Anestesista
Médico adjunto Cirugia
Medico residente Cirugia
Medico adjunto Traumatologia
Médico residente Traumatologia
Médico adjunto M. Intensiva
Médico Radidlogo
Farmacéutico clinico urgencias
2 x Enfermeria Urgencia

TCAI

Técnico de radiologia

Camillero

ORGANIZA:

\“\ sefh \: fefh

en los servicios de URgencias rediasier
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1.- Trabajo en equipo - Técnicas de CRM — Crisis Resource Management

2.- Protocolos de actuacion - Protocolo de atencidn inicial al paciente politraumatico

T ———

ORGANIZA:

WX«U Gestion Integral del Medicamento Mesefh ~-fefh
en los servicios de URgencias e




Lamrence M. Gilman
Sandy Widder

Principios del trabajo en equipo: Hche biahias
p J quip Dimitrios Karakitsos

Eators

. ()I.:gaer:ia:::i)é—r] Team Leader ,{5“ ! ; Traum a
'8 Tea.m Dlnamlgs

* Comunicacion eficaz
* Conciencia colectiva
* Protocolos de actuacion
* Debriefing de la actuacion.

A Traema (riss Reowce

Management Masual

) .
¥ Speinper

ORGANIZA:

WX& Gestion Integral del Medicamento Nesefh ~t-feth.
en los servicios de URgencias redfaster
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Principios del trabajo en equipo:

Liderazgo — Team Leader
* Organizacion

* Comunicacién eficaz

* Conciencia colectiva

* Protocolos de actuacion

* Debriefing de la actuacion.

ORGANIZA:

WI WX& Gestion Integral del Medicamento Seseth ~¢fefh

Formoca Hoapé

en los servicios de URgencias dicns



_ | « QUERER DECIR, NO SIGNIFICA
Principios del trabajo en equipo:
' DECIRLO
* liderazgo-TeamLeader | o« DECIRLO ,NO SIGNIFICA
. Comunieacionfica ESCUCHARLO
* Consciencia colectiva e ESCUCHARLO ,NO SIGNIFICA
* Protocolos de actuacion HABERLO COMPREN DIDO Y

* Debriefing de la actuacion.

* COMPRENDERLO, NO SIGNIFICA

HABERLO HECHO

AAAAAAAAA

WX‘T Gestion Integral del Medicamento Mesefh  ~g-fefh
en los servicios de URgencias redfaster



Principios del trabajo en equipo:

Liderazgo — Team Leader

* QOrganizacién

* Comunicacion eficaz

* Consciencia colectiva

* Protocolos de actuacion

* Debriefing de la actuacion.

ORGANIZA:

WX& Gestion Integral del Medicamento Meseth ~-fefh
en los servicios de URgencias redfaster
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Principios del trabajo en equipo:

Liderazgo — Team Leader

* Organizacién

* Comunicacion eficaz

* Conciencia colectiva

* Protocolos de actuacion

* Debriefing de la actuacion.

ORGANIZA:

WX& Gestion Integral del Medicamento Nesefh ~t-feth.
en los servicios de URgencias redfaster
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Protocolo de atencion inicial al paciente politraumatico

TENTH EDITION

* Via Aérea con proteccidon de la
columna cervical

* B Respiracion y ventilacion

e Circulacion con control de la
hemorragia

jowrge

* Déficit neurolégico Advanced Trauma Life Support’
« Exposicion / Control del medio St“dfn_t_C“rTMLa;‘}lal
ambiente Newtohis ciion b
B
o Q
(4 ® i ORGANIZA:
Gestion Integral del Medicamento Meseth ~y-fefh

en los servicios de URgencias redfaster
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A — El paciente tiene una via aérea protegida, permeable y que permite una correcta
ventilacion?

Maniobras de desobstruccién Canulas orofaringeas Intubacidén orotraqueal

g d
b
£

-

Intubacion orotraqueal de secuencia rapida: Hipndtico ( Propofol +/- etomidato), analgésico
opioide, relajante de accién rapida ( despolarizante (succinilcolina) o no despolarizante (
Rocuronio) a altas dosis)

ORGANIZA:

WX& Gestion Integral del Medicamento Xesefh ~-fefh
en los servicios de URgencias redfaster
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B — El paciente tiene una ventilacién pulmonar comprometida?

Neumotdrax a tensidn

Térax abierto Hemotdrax masivo

Drenaje pleural

WS’& Gestion Integral del Medicamento Mesefh ~y-fefh
en los servicios de URgencias redaster

Apdsito oclusivo Drenaje pleural Ventana pericdrdica quirurgica

Analgesia ( opioides, a. locales) + antibioterapia.

ORGANIZA:

s



C — Circulacion. Shock

TABLE 3-1 SIGNS AND SYMPTOMS OF HEMORRHAGE BY CLASS

CLASS |

PARAMETER CLASS | CLASS 11 (MILD) (SEVERE)
Approximate blood Loss <I5% 15-30% >40%
Heart rate «— /T T T/TT
Blood pressure — <« 1l
Pulse pressure > 1l 1
Respiratory rate > >
Urine output > >
Glasgow Coma Scale score A >
Base deficit® 0 to -2 mEg/L -2 to -6 mEq/L -6 to —-10 mEq/L
Need for blood products Monitor Possible n

* Base excess is the quantity of base (HCO -, in mEq/L) that is above or below the normal range in the bow

A negative number is ~
deficit and indicates metabolic acidosis.

«ed a base

ORGANIZA:

WS’U Gestion Integral del Medicamento th ~cfefh
en los servicios de URgencias redaster




C — Circulacion. Shock

Shock distributivo
Shock neurogénico
Shock obstructivo
Shock cardiogénico

ORGANIZA:

WX’” Gestion Integral del Medicamento Mesefh ~p-fefh
en los servicios de URgencias redfaster
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C — Circulacion. Shock

Eco-fast

stdtica:
ransfusion masiva

in vivo de la formacion del
coelasticas.

precoz de ac. Tranexamico
b vy hipocalcemia

Gestion Integral del Medicamento Nesefh ~',' fefh

xw 3” en los servicios de URgencias redfaster




C — Circulacion. Shock

Traccion/ Alineacion fracturas Faja pélvica/ Rx de pelvis

ORGANIZA:

WS’& Gestion Integral del Medicamento Mesefh ~y-fefh
en los servicios de URgencias redaster
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D — Neuroldgico

ESCALA DE COMA DE GLASGOW : hazlo asi (.,;CS
at /lO uoro
v’ Escala de Glasgow e o

Isocoria = .

- - — i a @ 4 ) de 2 mm de dia
Pupilas de igual tamaiio it
[ a

v’ Exploracién pupilar

M |OSI.$ < i) ‘r"ﬁj Intoxicacién por insecticida y
Faciores que nerferan enla Contraccién excesiva de o drogas. Insolacién.
comuncain, capeciad las pupilas
rerpesiay cas lesiones
. 4 . . . .

Focalidad neuroldgica Midriasis = Faltadeoxigeno
Dilatacién excesiva de las \’, . icacién por alcohol i
pupilas

S s Anisocoria = = Daiio cerebral
Respuesta Verbal Pupilas de tamafio 5] ®
desiguales. \ ’ TCE 0 ECV

WX& Gestion Integral del Medicamento Keseth  ~y-fefh
en los servicios de URgencias

redfaster
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E — Exposicion/ Control del medio ambiente

* Desnudar al paciente evitando la hipotermia con técnicas de calentamiento activas.
* Explorar la zona dorsal. Palpar raquis. Tacto rectal y exploraciéon perineal si hay sospecha de

fractura de pelvis
* Colocar sonda vesical y sonda orogdastrica si no esta contraindicado.
* Toxoide antitetanico + antibioterapia si procede ( fracturas abiertas o lesiones de partas blandas

muy extensas)

ORGANIZA:

WS’& Gestion Integral del Medicamento Nesefh ~t-feth
en los servicios de URgencias rediaster
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Gestion Integral del Medicamento
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GIMUIR

POLITRAUMATIZADO CON SHOCK HEMORRAGICO

... buscando complices

MARTA BARQUERO
Anestesiologia y Reanimacion
Hospital Germans Trias i Pujol

ORGANIZA:

ster
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" Sergio.

32 anos. Sin AMC ni AP de interés.

Accidente de trafico: colision coche camion a 100
~ km/h. Copiloto exitus.

4 -

. aérea permeable, auscultacidon simétrica, satO2

i 94%. Sudoroso, frio, mal perfundido. Taquicardia
sinusal a 120 Ipm. TA 85/49 mmHg.
Abdomen en tabla. Pelvis inestable.
Extremidades sin deformidades.
Via periférica. Suero.

' Cincha pélvica. Colchon de vacio.
=, ¥ Traslado.

-

MAH. e R i - ma o = & o & 2



HEMORRAGIA MASIVA

s

ACIDOSIS HIPOTERMIA | COAGULOPATIA

L)

Punto de partida/

La triada letal

s

Acute Traumatic Coagulopathy

Karim Broli, BSc, FRCS, FRCA, Jasmin Singh. MB, BS, BSc, Mischa Heron, MRCP, FFAEM,
and Timothy Coats, MD, FRCS, FFAEM

Background: Traumatic

coagulopa-
thy is thought to be caused primarily by

whether coagu-
lopathy resulting from the injury irself is a
clinically important entity in severely in-
Jured patients.

"Ouc thousand cight hun-

Severity Score > 15; 24.4% of patients
had a siguificant coagulopathy. Patients
With an acute coagulopathy had

cantly higher mortality (46.6% vs. 10.9%;
A% p < 0.001). The incidence of coagu-
lupathy increased with severity of injury,
but was ot related to the volume of in-
fravenous fluid administered (= 0.25,p
< 0.001

severiry and s related to mortalicy. A co-
agulation screen is an important early fest
i severely injured patients.

Wey Teaumatic coagulopa-
thy, Hypothermia, Fluid administration.

J Prauma 2003541127-1130,

m % parte de los pacientes politraumaticos con shock
hemorragico estan coagulopaticos (TP/TTPa>1.5)
m A peor ISS mayor coagulopatia

m Los pacientes coagulopaticos presentan mayor mortalidad,

FMOy estancia hospitalaria.



Trauma Induced 'c.oagulopathy (TIBY) ~ M

LS

™

3 '.-&

COAGULOPATIA DILUCIONAL

CONSUMO

ACoTS

ACIDOSIS HIPOTERMIA

CONSUMO: consumo de plaquetas y factores a nivel de las lesiones.
PERDIDA DE SANGRE
ACIDOSIS: alteracion de la funcién de los factores de coagulacion.
HIPOTERMIA: alteracion de la funcion plaquetar.
COAGULOPATIA DILUCIONAL: dilucién de los factores debido al aporte de volumen.
ACOTS (Acute Coagulopathy of Trauma Shock): Mecanismo endégeno descrito en el paciente PPT grave secundario a un estado de

hipoperfusién + importante lesion tisular, esto genera un estado de ANTICOAGULACION + HIPERFIBRINOLISIS.



TIC

Trauma Induced Coagulopathy

RESULTADO

3

3
3
3

I Encentrados‘

= Antecedentes personales

rfil genético

ALTERA
SINTESI|

DISFUN;

FT+F VIl a

!

TROMBINA

ACTIVACION

11 FC

ACTIVADOS

11 ADHESION
PLAQUETAR

PLAQUETAR

’| sromn |

—

FIBRINA

ESTABLE

ACTIVACION DE MAS

PLAQUETAS

PLASMINOGENO

|

PLASMINA

| DEGRADACION

==

T Pérdida
factores

L
Q(
4

DEFICIT

Review article. A cell-b d del of h
M. Monroe Ill. Thromb Hameost 2001; 85: 958-965.

HIPERFIBRINOLISIS

'

Acidosis

Maureane Hoffman, Dougald




TIC TRATAMIENTO
g
DAMAGE CONTROL
RESUSCITATION

Ateracion defactores b 1. Control PRECOZ de la hemorragia

hiperfibrinolisis

2. Resucitacion HIPOTENSIVA
3. Sueroterapia RESTRICTIVA
4. Transfusion precoz de

» Acute Traumatic Coagulopahy. Brohi K, Singh J, Heron M, emoco S RN R AR T )
Coats T.J Trauma. 2003;54:1127-1130. |

» Acute coagulopathy of trauma: mechanism, identification
q . . Table 1. Recent frials investigating fibrinogen replacement in severe trauma
and effect. Brohi K, Cohen M, Davenport R. Curr Opin Crit Lo rem
Trial Intervention Sefting Sample size  Primary oulcome Results
Care 13:680-685. CRYOSTAT1  Early Cryo ve. Standard MHP_ Trauma Unit 43 Time fo delivery of S| 85% received Cryo < 90 min
Time fo delivery Cryo 60 min
EFIT-1 FC vs. Placebo Trauma Unit 40 Time to delivery of SI 69% received Sl in < 45 min
FEISTY-Pilot FCvs. Cryo Trauma Unit 100 Time to delivery of SI Time to FC 29 min
Time to Cryo 60min
FlinTIC FC vs. Placebo Pre-Hospital 53 Clot stability - ROTEM  FIBTEM T in FC Am
FIBTEM | in placebo arm
FiiRST-1 FC vs. Placebo Trauma Unit 50 Time to delivery of SI 95% received Sl in < 60 min ‘
PRoof-TH FC vs. Placebo Trauma Unit 40 Clot stability - TEG Not reporied
-




DAMAGE CONTROL RESUSCITATION

PROTOCOLOS DE
] TRANSFUSION
' MASIVA

ACIDO
TRANEXAMICO

TECNICAS
VISCOELASTICAS




DAMAGE CONTROL RESUSCITATION

Recommendation 25. In the initial
management of patients with expected
massive haemorrhage, we recommend one
qopetan|  ©f the two following strategies:
*Fibrinogen concentrate or cryoprecipitate

|
*FFP Or Pa]  Rosssintetal CrticalCare  (2023) 2780

FFP/pRBC | hitps:/doiorg/10.1186/513054-023-04327-7

1
( »| (Grade 1C)

In additio !

Recommendation 25. In the initial
management of patients with expected
massive haemorrhage, we recommend
one of the two following strategies:
*Fibrinogen concentrate or
cryoprecipitate and pRBC. (Grade 1C)
*FFP or pathogen-inactivated-FFP in a
FFP/pRBC ratio of at least 1:2 as needed
(1€)

w X

Recommendation 29. We recommend
treatment with fibrinogen concentrate or
cryoprecipitate if major bleeding is
accompained by hypofibrinogenemia
(viscoelastic signs of a functional deficit
or a plasma fibrinogen level of less than
1.5g/1) (Grade 1C)

‘;Y

;;‘:E‘.—; and pRBC. fatat e e el

), platelet/pl] Tho Fiirnnean aujdeline on mana

d coagulops
th edition

ean-Louis Vincent®™, Sebastia

adimir Cerny**, Diana Cimpoesu®, Nicola Curry”™®,
rottke', Lars Granlykke'", Anatole Hasaic? el
Herold Madsen?, Marc Maegele/

The European guideline on management 2

of major bleeding and coagulopathy
following trauma; sixth edition

O AR B e’ e oy, Do CGO85. C Cy
e, L -,

i W™ s
e g g o S

Recommendation 23. We recommend that \
tranexamic acid be administered to the trauma
patient who is bleeding or at risk of significant
haemorrhage as soon as possible, if feasible en
route to the hospital, and within 3h after injury

at a loading dose of 1 g infused over 10 min,
followed by an intravenous infusion of 1 g over

8h (Grade 1A)

We recommend that the administration of TXA

not await results from a viscoelastic assessment

(grade 1B) /

Recommendation 24. We recommend that
monitoring and measures to support
coagulation be initiated immediately upon
hospital admission (grade 1B)

Recommendation 26. We recommend that
resuscitation measures be continued using a
goal-directed strategy, guided by standard
laboratory coagulation values and/or
viscoelastic methods (Grade 1B) /




DAMAGE CONTROL RESUSCITATION. Controversias

.li-npﬁctotcwmv

Hypocoagula bility Tiszee injury
Hypercoa gulability l_‘;—J

E———

l‘mﬁlﬂh Hw-mongllﬂtv

Platelet Huhogm Dluu-dﬂmlrth lncreased thrombin Flatelet H:lnnlyll
Hyperfibinobysis  yfincrion e Hyperfibrinogeneemie i g donn

Tfﬁ‘ —

IR X
Bleeding phenotypes

Increased clot formation +— “"

Trauma-induced coagulopathy. Moore, Hoffman, Schéchl, Hunt et al. Nature reviews. 2021




DAMAGE CONTROL RESUSCITATION. Controversias

*Metodologia
PROMMT/PROPPR
*Tratamiento empirico y
agresivo

f =Mejora en la sintesis de

trombina?
*Dilucién del fibrinégeno

FIBRINOGENO

ACIDO
TRANEXAMICO

TECNICAS
VISCOELASTICAS




DAMAGE CONTROL RESUSCITATION. Controversias

*Metodologia

PROMMT/PROPPR

*Tratamiento empirico y ; *Metodologia CRASH-II
agresivo icron *Fibrinolysis shutdown
=*Mejora en la sintesis de

trombina?

*Dilucién del fibrinégeno

TECNICAS
VISCOELASTICAS

FIBRINOGENO




DAMAGE CONTROL RESUSCITATION. Controversias

*Metodologia

PROMMT/PROPPR

*Tratamiento empirico y *Metodologia CRASH-II
agresivo o *Fibrinolysis shutdown
=*Mejora en la sintesis de !

trombina?

*Dilucién del fibrinégeno

*Falta de evidencia = (]
*Fibrinégeno vs TECNICAS
i A VISCOELASTICAS

*Momento ideal, empirico?
*Trombosis?




DAMAGE CONTROL RESUSCITATION. Controversias

*Metodologia

PROMMT/PROPPR

*Tratamiento empirico y *Metodologia CRASH-II
agresivo ! *Fibrinolysis shutdown
=*Mejora en la sintesis de

trombina?

*Dilucién del fibrinégeno

sFalta de evidencia
*Fibrinégeno vs
crioprecipitado

*Momento ideal, empirico?
*Trombosis?

*Falta de evidencia
*Hemostasia primaria
=Curva de aprendizaje
*Algoritmos no validados




Parametro Intervencion

Déficit rFVlla
de otros FC FVIII / FXIII

Trombocitopenia Plaquetas

Defecto en la

generacion de trombina CCP (o PFC)

Concentrado de
Fibrinogeno / crioprecipitado

Hiperfibrinolisis 'Acido tranexamico

Aspirina? Clopidogrel? Warfarina?
Heparina?

Déficit de fibrinogeno

Tratamientos previos

Establecer condiciones optimas:
Condiciones hemostaticas Te > 35°C; pH 7,2; Ca iénico > 1mmol/L;
Hb > 8g/dL

Sangrado Detener el sangrado (cirugia, arteriografia, ...)

CCP:Concentrado de complejo protrombinico; PFC: Plasma fresco congelado; Tc Temperatura central; Hb: Hemoglobina




/ REVERSION

CONDICIONES HEMOSTATICAS

PREHOSPITAL HOSPITAL

(m Antiagregantes » DESMOPRESINA?
m Acenocumarol / Warfarina » CCP (+ Vit K!)
m Dabigatran » IDARUCIZUMAB / CCP

> m Rivaroxaban / Edoxaban /
Apixaban » CCP / Andexanet?
\_® Heparina » Protamina

~

pH> 7,20 (BICARBONATO?)
Hemoglobina > 8 g/dL

> NORADRENALINA?
CALCIO > 1 mmol/L
\_ Temperatura > 352

EMPIRICO GUIADO
STOP SANGRADO

STOP BLEEDING




TECNICAS VISCOELASTICAS: COMO FUNCIONAN?

PPT CON SOSPECHA DE
COAGULOPATIA

Paciente PPT inestable con importante
lesion tisular.

Es necesaria la obtencién de una
muestra de sangre en un tubo con
citrato.

REACTIVO ESPECIFICO

Vamos a usar un reactivo que contiene
un activador de la coagulacion.

CUBETA

Se pone en contacto una muestra de
sangre con el reactivo, y la mezcla se
deposita en una cubeta.

VARIEDAD DE REACTIVOS

Existen varios reactivos con propiedades
especificas, vamos a obtener graficos
similares pero con interpretacion variable
segun el reactivo. La combinacion de todos
ellos nos va a proporcionar la maxima
iinformacion sobre la coagulacion.

GRAFICO

El cambio de resistencia detectado por
el piston se representa en un gréfico que
nos informa de las propiedades
viscoeldsticas del codgulo.

La sangre empieza a coagular debido a que
se ha puesto en contacto con un reactivo
activador de la coagulacion.A medida que la
sangre coagula el pistdn detcta mayor
resistencia dentro de la muestra.

PISTON

La mezcla se pone en contacto con un
pistén que ejerce una fuerza rotatoria en
la cubeta.
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TECNICAS VISCOELASTICAS: INTERPRETACION

Firmeza
del coagulo

0 mm.
B0 mm
20 mm

del Coagulo
(MCF) [mm] 1

Firmeza Maxima

-Ii Tlempu de formacidn del coagulo {CFT) [seq]

- Tiempo de Coagulacion (CT) [sec]

Tiempo
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Viscoelastic haemostatic assay augmented ‘%
protocols for major trauma haemorrhage
(ITACTIC): a randomized, controlled trial

K. Baksaas-Aasen’, L S. Gall?, ). Stensballe®, N. P Juffermans®, N. Curry®, M. Maegele®, A. Brooks”, C. Rourke?,
S Gillespie?, ). Murphy®, R. Maroni®, P Vulliamy?, H. H. Henriksen®, K. Holst Pedersen®, K. M. Kolstadbraaten',
M. R.Wirtz*, D. ). B. Kleinveld®, N. Schafer®, S. Chinna’, R. A. Davenport?, P A. Naess', J. C. Goslings®,

S. Eaglestong?, S. Stanworth®®, P. | Johansson®, C Gaarder' and K. Brohi®

A The Authors)

Abstract

Purpose: Contemporary trauma resuscitation prioritizes control of bleeding and uses major haemorrhage protocols
(MHPs) to prevent and treat coagulopathy. We aimed to determine whether augmenting MHPs with Viscoelastic Hae-
mostatic Assays (VHA) would impro ed to ional Coagulation Tests (CCTs).

Methods: This was a multi-centre, randomized © orltralln—d trial paring outcomes in trauma patients who received
empiric MHPs, augmented by erther VHA or CCT-guided interventions. Primary outcome was the proportion of sub-
jects who, at 24 h after injury, were alive and free of massive transfusion (10 or more red cell transfusions). Secondary
outcomes included 28-day mortality. Pre-specified subgroups included patients with severe traumnatic brain injury
(TBI).

Results: Of 396 patients in the intention to treat analysis, 201 were allocated to VHA and 195 to CCT-guided therapy.
At 24 h, there was no difference in the proportion of patients who were alive znd free of massive transfusion (VHA:
67%, CCT: 64%, O 1.15, 95% C1 0.76-1.73). 28-day mortality was not different overall (VHA: 25%, CCT: 28%, OR 0,84,
5% 1 0.54-1.31), nor were there differences in other secondary outcomes or serious adverse events. In pre-specified
subgroups, there were no differences in primary outcomes. In the pre-specified subgroup of 74 patients with TBI, 64%
were alive and free of massive transfusion at 24 h compared to 46% in the CCT arm (OR 2.12,95% O 0.84-5.34).
Conclusion: There was no difference in overall cutcomes between VHA- and CCT-augmented-major haemarrhage
protocols.

Keywords: Trauma, Haemarrhage, Coagulopathy, Thrombelastography, Thromboelastometry




TRATAMIENTO DE LA COAGULOPATIA GUIADA POR OBJETIVOS
N

Upon Emergency Room admission:
Trauma AS Algorithm CHECK BE< -6 mmol/L or . r
Diffuse bleeding and blood > Hb < 10 gfdL or frvencion
transfusion considered 7 185225 or
NO TASH-5core = 15
Jyes Jyes
ASp<35mm or YES Tranexamicacid ?
CTyp » 6005 or *  (15-)25 mg/fke as asingle bolus
ML = 5% (within 60 min) if ot already given prophylactically)
| DONMNE |
NO s
AS., <35 mm YES Fibrinogen concentrate or —
and #| Cryoprecipitate (dose calculation) ? .
A< 9 mm Target:AS;g > 12 mm The role of evidence-based
NO§ algorithms for rotational
AS5., <35 mm and .
A5,> 9 mm YES Platelet concentrate * thromboelastometry-guided
or platelet dysfunction 5-10 mLfkg bwr .
(TRAPTEM < 50 and/or (1-2 pooled or apheresis / 80 kg) bleedlng
ADPT:JMoTD . management. Gorlinger K.
P Korean J Anesthesiol 2019.
= VES | 4ppcC 152510/ kgbw
A5F;52_9 - of FFP 10-15mL / kg bw
NO
Consider FFP
' NOAl  10mL/kebw opidogrel? Warfarina?
CTpy > 2405 CTyy/Clyep 2 1.25
Consider Protamine ©

{0.3)-0.5 mg kg b
[25-50 mg/80 kg; 2.5-5
mbL/B0 kgl in savare blesding

NO YE

ondiciones optimas:
17,2; Caidnico > 1mmol/L;

4

YES

Re-check after 10-15 min
using a new hlood sample

Ongoing bleeding

Sangrado Detener el sangrado (cirugia, arteriografia, ...)

CCP:Concentrado de complejo protrombinico; PFC: Plasma fresco congelado; Tc Temperatura central; Hb: Hemoglobina
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EMPIRICO GUIADO
STOP SANGRADO

CONDICIONES HEMOSTATICAS
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EMPIRICO GUIADO
STOP SANGRADO

CONDICIONES HEMOSTATICAS / REVERSION




European Joumnal of Trauma and Emergency Surgery (2022) 48:763-774
hittps=!doi.ong/10.1007/s00068-020-01563-2

REVIEW ARTICLE

Variations and obstacles in the use of coagulation factor concentrates
for major trauma bleeding across Europe: outcomes from a European
expert meeting

= We suggest a simple definition of TIC.

= We propose a simple set of criteria to guide when to administer an MTP in the majority of clinical trauma

settings. However
PCC
= Immediate admi

= We suggest that : ‘ o, ) C, ie upon

» Loading
infusion

hospital admission

* Dose: 1000-1500U

= We suggest that

hypofribrinogene

= Impaired thromk ) i ] i ted bleeding
Fig.1 Recommended teatment sequence massive bleeding and  FIBTEM can be used. FIBTEM A5, clot amplitude 5 min after clot
trauma-induced coagulopathy. “Informed by the fifth edition of the ion; FCH, fibri v, i PCC. pro-

management, as t trauma guidelines [10]. Vi ic tests other than  thrombin complex concentrate; TXA., tranexamic acid butlng factors’

such as hypobrinogenemia and hyperfibrinolysis, should be managed first and the severity/risk of ongoing

bleeding determined, before PCC administration.

= We believe a step-wise approach to the treatment for trauma-related bleeding allows for individualised

therapy, and avoids overtreatment and unnecessary allogenic transfusion.
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Parametro Intervencion

Déficit rFVlla
de otros FC FVIII / FXIII

Trombocitopenia Plaguetas

y Defecto en la CCP (0 PFC)
generacion de trombina

Concentrado de

LA N Ll LS Fibrinégeno / crioprecipitado

Hiperfibrinolisis Acido tranexamico

Aspirina? Clopidogrel? Warfarina?
Heparina?

Tratamientos previos

Establecer condiciones 6ptimas:
Condiciones hemostéticas Te > 35°C; pH 7,2; Ca iénico > 1mmol/L;

Hb > 8g / dL

Sangrado Detener el sangrado (cirugia, arteriografia, ...)

CCP:Concentrado de complejo protrombinico; PFC: Plasma fresco congelado; Tc Temperatura central; Hb: Hemoglobina



pagulation factors Platelets
yagulants, FDPs, fibrinogen,
ogen, tissue factor FXIIl, colloids

O‘ min

Alpha angle []

I \
\

“Querido farmacéutico.... CALIENTA que
SALES..!!!”

BLEEDING

\ 4 \ 4

= Amplitude 5/ 10 min after CT [mm)]

=~ A5/A10

TRAUMA INDUCED COAGULOPATHY
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Codigo Politrauma: Actuacion
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Hospital Universitario de Gran Canaria Doctor Negrin

Atencién farmacéutica en el Servicio de Urgencias y Emergencias

Servicio R2 - 2017

Canario de la Salud

Gobierno
de Canarias

Héctor Alonso Ramos




Atencién farmacéutica en el Servicio de Urgencias y Emergencias

VERIFIED TRAUMA CENTER

Santa Clara Valley R4 - 2019

Medical Center

751 S Bascom Ave, San Jose, CA 95128 Ch I I Ia Wle rsema’

Level | Adult, Level Il Pediatric

Trauma Center Ph a rm D
Caroline Ko,

PharmD
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EL RETO DE LA ATENCION FARMACEUTICA EN LOS SERVICIOS DE URGENCIAS

Cédigo SEPSIS

=5  Coédigo PPT

@ codigoicTus
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Trastuzumab plus Adjuvant Chemotherapy for
Operable HER2-Positive Breast Cancer

mond, § th A, Perez, M.D.. Jokin Bryant, P D, Vera |, Suman, PhD.. Cha

ar , and Morman Welmark, MD,  Author I

Published October 20, 2005 | N Engl | Med 2005;353:1673-1684 | DO1: 10.1056/NE|Moall 52122

VOL. 353 NO. 16
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Atencién farmacéutica en el Servicio de Urgencias y Emergencias

A
100+
Trastuzumab
s 87.1% (133 events)
85.3%
g
E 3804 h
E Control
a (261 events)
'gu 704 ?5,4%‘1-
g Yo -
o 671%
2 !
(a]
P=0.0001
Hazard ratio, 0.48
T 1
4 5
Years after Randomization
No. at Risk 3351 2379 1455 801 133 0
Control 1679 1llez 689 374 59 0
Trastuzumab 1672 1217 766 427 74 0

B
1001 Trastuzumab
94;3% (62 deaths)
T
Control ™y
90 (92 deaths) -
91 s
£ i
£ - i
E -
£ 86.6%
E]
9 70
P=0.015
Hazard ratio, 0.67
T 1
4 E)
Years after Randomization
No. at Risk 3351 2441 1571 908 165 0
Control 1679 1200 766 448 a3 0
Trastuzumab 1672 1241 805 460 &2 0

Figure 2. Kaplan—Meier Estimates of Disease-free Survival (Panel A) and Overall Survival (Panel B).
The hazard ratios are for the comparison of the trastuzumab group with the control group.
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Situacion clinica inestable, grave o muy grave

ASHP Guidelines on Emergency Medicine Pharmacist

Resuscitation. EMPs should be
present during all critical and acute

1

Cédigo PPT
resuscitative efforts in the ED. Initial
studies of the role of EMPs in the re-
suscitation of trauma patients found 7 e
improved safety from Eiec.reased_ pre- COdlgo lCTUS
ventable adverse medication events
and expedited time to medication ad-
ministration.'"** In addition to trauma C6digo SEPSIS
resuscitation, EMPs provide value in a
number of clinical emergencies, such
as stroke, myocardial infarction, car-
diac and respiratory arrest, airway

compromise requiring rapid sequence

Codigo IAM

intubation and postintubation care, and
other medical emergencies. The role of

“Cédigo INTOXICACION”

i @ 3% 9

Ortmann MJ, Johnson EG, Jarrell DH, Bilhimer M, Hayes BD, Mishler A, Pugliese RS, Roberson TA, Slocum G, Smith AP, Yabut K, Zimmerman DE. ASHP Guidelines on
Emergency Medicine Pharmacist Services. Am J Health Syst Pharm. 2021 Jan 22;78(3):261-275. doi: 10.1093/ajhp/zxaa378. PMID: 33480409.



Atencién farmacéutica en el Servicio de Urgencias y Emergencias

Emergencias 2022;34:205-217

DOCUMENTO DE CONSENSO

Atencion farmacéutica en los servicios de urgencias:
documento de posicionamiento de la Sociedad Espanola
de Farmacia Hospitalaria (SEFH) y la Sociedad Espafiola
de Medicina de Urgencias y Emergencias (SEMES)

Jests Ruiz Ramaos'-*, Beatriz Calderén Hernanz'?, Yolanda Castellanos Clemente'*,

Manuel Bonete Sanchez'?, Emili Vallve Alcon'’, M.” Rosario Santolaya Perrin'?,

M.* Angeles Garcia Martin'®, Ana de Lorenzo Pinto''?, José Manuel Real Campana'",

Javier Ramos Rodriguez''?, Cristina Calzon Blanco''?, Milagros Garcia Pelaez'-'*,

Héctor Alonso Ramos''%, Joan Altimiras Ruiz"'¢, Paloma Sempere Serrano''’,

Maria Martin Cerezuela'®, Leonor Periafiez Parraga'?, Ana Maria Juanes Borrego®®,

Beatriz Somoza Ferndndez''?, Juan Manuel Rodriguez Camacho®!, Mireia Puig Campmany®?,
Iria Miguens Blanco®'?, Santiago Tomas Vecina®, Catalina Nadal Galmes?®*, Javier Povar Marco®"'

Ruiz Ramos |, et al. Emergencias 2023;35:205-217

Area de Gestion ;rﬁ"’:‘:%en Area de Gestién) Area de \ |' Area de
Logistica Farriaceuises de Riesgos _ Docencia ! Investigacion
Actividades X Codigo sepsis X Prevencion reconsultas
avanzadas X Resucitacion/Codigo Infarto por AAM
X Codigo ictus X Revisidn previs a
X Cédigo politrauma administracion

Figura 2. Actividades que realizar por los farmacéuticos de urgencias.
AAM: acontecimientos adversos a medicamentos.
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v« Pharmacy in Flight: Impact of Clinical Pharmacist in Prehospital n
Care .
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: Kelsey Beatrous, PharmD °, Stephanie Tesseneer, PharmD, Damon Darsey, MD | ;. 7 4 E N
E American Joumna Kl rug-assisted intubation Pharmacist’s Impact on Acute Pain Management
oI WRRARATE ] at a newly established children's major trauma center

During Trauma Resuscitation

Hayta Mantgamuery, Pharmi, BCPS @A, Brad Hall, Pharmi @ Georga Kerares. PharmD, BCPS, Boop

Kevin Eraight! - Shazia Aksam! (- Amna Hussain! © . Colin V. E. Powall '3
Clinical pharmacy services in the emergency department

Sofie Rahman Margan, MD, MEA *, Nicole M. Acquisto, PharmD *4%, Zatan Coralic, 'harmb, BCs ', ©The bt Jui| W
Basalyga, PharmD, BCPS, BCI”, Mahew Campoell D, BCFS. BCCFfohn} ey, 00,
Kevin Langiaet, PHD{c | MSIN. RN %, Claare Pearson, MD, MPH
Exick Sokn, PharmD, MS, BCPS , Michael Phelan, MD'
Pharmacology in
. i i ~— Emergency Medicine
LI PRACTICE RESEARCH REPORTS Pharmacist’s activities on a trauma response team ®ee
Il‘l the emergency depal'tmel'lt IMPACT OF CLINICAL PHARMACISTS ON INITIATION OF POSTINTUBATION

Effectiveness of interventions to improve medication
use during rapid-sequence intubation in a pediatric
emergency department
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The Role of the Emergency Pharmacist in
Trauma Resuscitation

Thomas R. Scarponcini, MS', Christopher |. Edwards, PharmD’,
Maria |, Rudis, PharmD, DABAT, FCCM’, Karalea D. Jasiak, PhlrrnD’ and

Daniel P. Hays, PharmD, BCPS'

“Dedicated trauma teams are
associated with improved patient
care and a decrease in time to
procedures or specialized care”

Atencidn farmacéutica en el Servicio de Urgencias y Emergencias

Institute of Medicine (IOM)
“To Err is Human”

Urgencias

alta carga asistencial + atencion fragmentada +
pacientes y situaciones complejas de alto riesgo

ler curso Advanced Trauma Life Support (ATLS) 1978

Brent RJ, Poltorak I. The pharmacist as a trauma team member. Hosp Pharm. 1987;22(2):152-155.

Reducir errores

Farmacoterapia apropiada, seguray en el
tiempo adecuado

Adherencia a guias clinicas

Evaluacion de
alergias, farmacos
crénicos e
inmunizacién previa

Kohn LT, Corrigan JM, Donaldson MS. To Err is Human: Building a Safer Health System. Washington, DC: National Academy Press; 2000. Vernon DD, Furnival RA, Hansen KW, et al. Effect of a
pediatric trauma response team on emergency department treatment time and mortality of pediatric trauma victims. Pediatrics. 1999;103(1):20-24. Nuss KE, Dietrich AM, Smith GA.

Effectiveness of a pediatric trauma team protocol. Ped Emerg Care. 2001;17(2):96-100.
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AIRWAY BREATHING CIRCULATION DISABILITY EXPOSURE




Secuencia de induccion e intubacion rapida>*®

Q AIRWAY 1. Preparation

2. Preoxigenationn
“« » 3. Preintubation optimization
7 Ps . :
4. Paralysis with induction
5. Positioning
6. Placement with proof
7. Postintubation management

Walls RM. Rapid Sequence Intubation. American College of Emergency Physicians Scientific Assembly, San Francisco, CA 1987. 6. Brown Ill CA, Walls
RM. Rapid sequence intubation. In: The Walls Manual of Emergency Airway Management, 5, Brown Ill CA, Sakles JC, Mick NW (Eds), Wolters Kluwer,
Philadelphia 2018. p.235.



Secuencia de induccion e intubacion rapida®-®

Preparation

Preoxigenationn

Preintubation optimization
Paralysis with induction
Positioning

Placement with proof
Postintubation management

Paralysis with induction

-> Administracidon de agente inductor y relajante muscular

@ sedacion + paralisis en 45-60 segundos

G Agente inductor —— Ideal: accion rapida + analgesia + HDME

NSOULhwNR

" TRIANGULO INDUCCION
ANESTESICA

BLOQUED
ADRENERGICC

A\

RELAJACION i
NEUROMUSCULAR = HIRNOSIS

a Bloqueante neuromuscular —— Ideal: accion rdpida + analg




Secuencia de induccion e intubacion rapida®-®

Preparation

Preoxigenationn

Preintubation optimization
Paralysis with induction
Positioning

Placement with proof
Postintubation management

@ sedacion + pardlisis en 45-60 segundos

Ideal: accién rapida + analgesia + HDME

Agente inductor

NSO AWNR

VENTAIJAS CONTRAINDICACION PRECAUCION

— AN

Etomidato 0.3 mg/kg Sedacion excelente Insuficiencia Precaucion: sepsis

Hipotension leve adrenocortical (glucocorticoides)

. Estimulacién Broncoespasmo + shock séptico + HIPOtension
Ketamina 1-2 mg/kg HTA + PIC elevada

catecolaminérgicay icontroversia? EXCELENTE
broncodilatacién
: - Amnesia Depresion miocardica Infradosificacion
MldaZOIam 0.2-0.3 mg/kg dosis-dependiente dosis-dependiente: HIPOtension

Propofol 1.5 - 3 mg/kg Broncodilatacién HIPOtensién dosis-dependiente Ti al

Induction agents for rapid sequence intubation in adults outside the operating room. Caro D. UpToDate September 2022. Sivilotti ML, Filbin MR, Murray HE, Slasor P, Walls RM; NEAR Investigators. Does the sedative agent facilitate emergency rapid
sequence intubation? Acad Emerg Med. 2003 Jun;10(6):612-20. doi: 10.1111/j.1553-2712.2003.tb00044.x. PMID: 12782521. 9. den Brinker M, Joosten KF, Liem O, de Jong FH, Hop WC, Hazelzet JA, van Dijk M, Hokken-Koelega AC. Adrenal insufficiency in meningococcal
sepsis: bioavailable cortisol levels and impact of interleukin-6 levels and intubation with etomidate on adrenal function and mortality.J Clin Endocrinol Metab. 2005 Sep;90(9):5110-7. doi: 10.1210/jc.2005-1107. Epub 2005 Jun 10. PMID: 15985474, Payen JF, Dupuis C, Trouve-
Buisson T, Vinclair M, Broux C, Bouzat P, Genty C, Monneret D, Faure P, Chabre O, Bosson JL. Corticosteroid after etomidate in criticallyill patients: a randomized controlled trial. Crit Care Med. 2012 Jan;40(1):29-35. doi: 10.1097/CCM.0b013e31822d7938. PMID: 21926601.
Sagarin MJ, Barton ED, Sakles JC, Vissers RJ, Chiang V, Walls RM; National Emergency Airway Registry Investigators. Underdosing of midazolam in emergency endotracheal intubation. Acad Emerg Med. 2003 Apr;10(4):329-38. doi: 10.1197/aem].10.4.329. PMID: 12670846.
Nordt SP, Clark RF. Midazolam: a review of therapeutic uses and toxicity.) Emerg Med. 1997 May-Jun;15(3):357-65. doi: 10.1016/s0736-4679(97)00022-x. PMID: 9258787.



Preparation

Preoxigenationn

Preintubation optimization
Paralysis with induction
Positioning

Placement with proof
Postintubation management

Ideal: accidn rapida + analge@dacién
o Bloqueante neuromuscular

NSO AWNR

Succinilcolina 1.5 mg/kg vs Rocuronio -> mejores condiciones para IOT, superior en el 1er intento de IOT

Importante dosis: sobredosificar no aumenta el riesgo O% Systematic review + RCT vs vida real
(mismo nivel de paralisis) vs infradosificar (dificulta 10T)

Q Contraindicaciones

Eleccion si contraindicacidn a Succinilcolina o
prevision de |OT prolongada

Rocuronio

* Hipertermia maligna (personal/familiar)
* Hiperpotasemia

P rn ige 15-17 IV Bolus
1.5 mg/kg Importante dosis: infradosificar dificulta 10T

* Enfermedades neuromusculares (comun en servicios de urgencias) 20 mL SF 0.9%

* |ctus>72h post-rocuronio

* Rabdomidlisis e Contraindicacién  + Prediccion via aérea dificil 10T

* Quemaduras > 72h (relativa) + rapiday
duradera

Neuromuscular blocking agents (NMBAs) for rapid sequence intubation in adults outside of the operating room. Caro D, UpToDate September 2022. Tran DT, Newton EK, Mount VA, Lee JS, Wells GA, Perry JJ. Rocuronium versus succinylcholine for
rapid sequence induction intubation. Cochrane Database Syst Rev. 2015 Oct 29;2015(10):CD002788. doi: 10.1002/14651858.CD002788.pub3. PMID: 26512948; PMCID: PMC7104695. Guihard B, Chollet-Xémard C, Lakhnati P, Vivien B, Broche C, Savary D, Ricard-Hibon A,
Marianne Dit Cassou PJ, Adnet F, Wiel E, Deutsch J, Tissier C, Loeb T, Bounes V, Rousseau E, Jabre P, Huiart L, Ferdynus C, Combes X. Effect of Rocuronium vs Succinylcholine on Endotracheal Intubation Success Rate Among Patients Undergoing Out-of-Hospital Rapid
Sequence Intubation: A Randomized Clinical Trial. JAMA. 2019 Dec 17;322(23):2303-2312. doi: 10.1001/jama.2019.18254. PMID: 31846014; PMCID: PMC6990819. Boehm K, Welt C, GrimaldiJ. Accuracy of Patient Height, Weight and Ideal Body Weight Estimates in the
Emergency Department. Spartan Med Res J. 2017 Feb 2;1(2):5934. doi: 10.51894/001c.5934. PMID: 33655110; PMCID: PMC7746130. Menon S, Kelly AM. How accurate is weight estimation in the emergency department? Emerg Med Australas. 2005 Apr;17(2):113-6. doi:
10.1111/j.1742-6723.2005.00701.x. PMID: 15796724. 18. Levin NM, Fix ML, April MD, Arana AA, Brown CA 3rd; NEAR Investigators. The association of rocuronium dosing and first-attemptintubation success in adult emergency department patients. CJEM. 2021
Jul;23(4):518-527. doi: 10.1007/s43678-021-00119-6. Epub 2021 Apr 10. PMID: 33837951. Ishigaki S, Masui K, Kazama T. Saline Flush After Rocuronium Bolus Reduces Onset Time and Prolongs Duration of Effect: A Randomized Clinical Trial. Anesth Analg. 2016
Mar;122(3):706-711. doi: 10.1213/ANE.0000000000001094. Erratum in: Anesth Analg. 2018 Jun;126(6):2153. PMID: 26599796.



Postintubation management

1. Preparation
2. Preoxigenationn
| 5 ; 3. Preintubation optimization
dacién + TP 45-60 ‘ 2 4. Paralysis with induction
sedacion + paralisis en segundos —> t ¥ farmacos en I0OT 4 nggjgfs);;;w
" 6. Placement with proof
10T prolongada “ TFC o HTA -> sedacién y/o analgesia inadecuada 7. Postintubation management
Sedacion Accidn Duracion Bloqueo NM Accion Duracidn
. . ini i 4 - 10 minutos
Etomidato 30 - 60 segundos 3 - 5 minutos Succinilcolina | <60 segundos o e
. ; ; 30 - 60 minutos
Ketamlna 30 SegundOS 5 - 10 minutOS Rocuronlo 1 B 2 mInUtos (< en pediatria)
(recuperacion 1-2 horas)
: i ( ~
Midazolam 1 - 5 minutos <2 horas o
(dostsdependiente) Anticipar la IOT prolongada para
Propofol 10-50 segundos 3 - 10 minutos administrar sedoanalgesia a tiempo
. J
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ORIGINAL ARTICLE

L Prescripcion
A Multidisciplinary Approach to Adverse Drug Events in Errores de medicacion
Pediatric Trauma Patients in an Adult Trauma Center . o .2
Michael Kalina, DO, Glen Tinkoff. MD. Wendy Gleason, RN, Paula Veneri, RN, and Gerard Fulda, MD AdmInISt raCIon

Meétodos: creacion de equipo multidisciplinar con pediatra, enfermeria pediatrica, coordinador de
pediatria, trauma y farmacéutico/a = atencién del PPT pediatrico (Pediatric Care Team)
1 ailo de estudio (grupo control aio previo sin Pediatric Care Team)

Resultados: 134 pacientes vs 125 en grupo control
Farmacos implicados

1. Reduccion de 40% errores de prescripcion (25 vs 15, p=0.05)
Morfina
Paracetamol
Lamotrigina
Fentanilo
Propofol
Ranitidina

2. Reduccion de 53% errores de administracion (19 vs 9, p=005)

3. Aumento en documentacion del peso del paciente (90 vs 81%, p=0.048)

Kalina M, et al, 2009. A multidisciplinary approach to adverse drug events in pediatric trauma patients in an adult
trauma center. Pediatr Emerg Care. 2009; 25:444-6
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Mayoria de Efectividad mejores condiciones de IOT
estudios en SIIR y/o minimizar RAM

v

Estandarizacidon farmacoterapia
utilizada y tiempos de administracion

\ 4

Evidencia limitada

RAPID-SEQUENCE INTUBATION PRACTICE RESEARCH REPORTS

Effectiveness of interventions to improve medication
use during rapid-sequence intubation in a pediatric
emergency department

“video camera and a microphone, which record continuously
(manual activation is not required), established part of ED
guality assurance, peer review, and research activities”

Estudio pre y post intervencion Enero 2011 Abril 2014

Objetivos —

£ darizar f . SIIR Retrospectivo
standarizar farmacoterapia en 18 meses Checklist period Checklist + card period

run-in period 12 meses 10 meses

Mejorar tiempos de administraciéon
(3. meses video)

Caruso MC, Dyas JR, Mittiga MR, Rinderknecht AS, Kerrey BT. Effectiveness of interventions to improve medication use during rapid-
sequence intubation in a pediatric emergency department. Am J Health Syst Pharm. 2017 Sep 1;74(17):1353-1362. doi:

10.2146/ajhp160396. Epub 2017 Jul 12. PMID: 28701350.



Rapid Sequence Intubation Checklist

Checklist to be used by 2™ attending

Laryngoscopy " Confirmation |
> —

_| Confirm pre-oxygenation started by NRB/CPAP/BMV
L Start preoxygenation timer

- Ask Team Leader if difficult airway suspected

LI Confirm 3 minutes of pre-oxygenation

02 sat to intubation:

" Confirm ETCO2 present within 20
ds of ETT

I Confirm at least 3 minutes have elapsed

1 No — consider pulling ETT

~ Identify attending, PEM fellow, or 2~ 4" year EM since atrop
resident to perform 1* attempt CIN/A
" Confirm pl rdered for: age <1 <5 {1 Ensure nurse will administer sedative and
years and getting sux, 2™ dose of sux or b I rapidly and
ON/A successively
_ Confirm Lid rdered for (] Start paralytic timer with flush
ICP or asthma {1 Ensure 45 seconds elapsed since paralytic
A flaced Unsuccessful Intubation
_ Confirm that Re-oxygenation occurs
" Confirm agent ordered (K or U1 Start attempt timer (45 seconds) upon by providing BMV until sats stable
Etomidate) of blade into mouth for 1 minute.
_ Confirm (not ) ordered Consider oral airway to assist BMV
for K>5.5 or suspected neuromuscular disease {1 Enforce stopping laryngoscopy for: __ Discuss with team lead the planned
CINJA 1145 seconds since initial blade insertion change in approach before next
" Confirm of Atropine/ L as CIN/A attempt
soon as available (102 saturation drops below 90% " Check with team lead if Anesthesia
LIN/A LIN/A needed
[ Confirm ETCO, monitor attached between bag and Ll Visualize ETT on Storz monitor _ Confirm sedative and paralytic re-
mask passing through cords dosed if patient movement noted
[l Confirm Storz ready to use "I No TN/A

©2008-2013, Cincinnati Childran's Hospital Medical Center. All Rights Resarved. Do not copy or distribule without proper atiribution to Cincinnati Children's Hospital Medical Center. The contents of ths.
publication, inchiding text, graphics and other materials ("Contents”) is a recitation of general scientific principles, intended for broad and general physician understanding and knowledge and s offered
salely for educational and informational purposes a5 an academic service of Cincinnati Children's Hospital Medical Canter (CCHMC), The i

advica for & particular patient or as

«either formal or informal. See Introduction for full taxt of dsciaimer.

should in no wary be

as offering medical

Atencién farmacéutica en el Servicio de Urgencias y Emergencias

Rapid Sequence Intubation

PREMEDICATIONS
[] Atropine (age <12months; <5 years and getting
E:cclnylcholne: 2nd dose of Succinylcholine; bradycardia)
N/A

Lidocaine (suspected Increased ICP or asthma)
O NnA

[ Hand-off Atropine and/or Lidocaine to RN team leader to be
administered as soon as available
NA

RSI MEDICATIONS
Sedative
Etomidate
ﬁ Ketamine

Fentanyl (heart dz with septic shock, 4 mcg/kg)
Paralytic

Succinyicholine
Rocuronium (K>5.5; suspected neuromuscular disease;
malignant hyperthermia - patient or family history)

FAILED INTUBATION / REPEAT COURSE OF RSI
[[] Premedicate with Atropine if not already given and If
administering 2nd dose of Succinylcholine

[] Draw up 2nd doses of both sedative and paralytic; hand to
RN team leader

POST-INTUBATION MEDICATIONS
Draw up during RS! upon order from MD
[C] Fentany!
[T] Vecuronium

AFTER RSI HAS BEEN COMPLETED

[7] Put patient sticker on back of checklist & deposit compieted
checklist in lockbox

B Discard any opened vials of medication
Retum unopened vials to Pyxis retumn bin or locked cabinet in
“B" Med Room

[T ¥ meds were prepared but none were given, “waste” kit in
Pyxis




Table 1. Characteristics of Patients Undergoing Rapid-Sequence
Intubation®

Atencién farmacéutica en el Servicio de Urgencias y Emergencias

Table 4. Timing of Medication Administration During Rapid-Sequence

Intubation

Variable®

Period

Run-in
{n = 18)

Checklist
{n = 68)

Checklist/

Card
{n = 49)

P

No. (%) patients receiving
premedication >3 min
before RSI induction
agent®

10 (55)

30 (44)

31 (78)

0.28

[ Median time from flushing
of RSI sedative through
flushing of NMB, sec
(IQR)

28 (23-44)

21 (16-32)

19 (15-25)

0.004

Period
Historical Checklist Checklist/Card
Characteristic® (n = 136) (n = 68) (n = 49)

Age

Median, yr (IQR} 3.4(1.0-10.0) 2.4(0.3-10.8) 3.6 (0.4-12.4)

<1 yr, no. (%) 34 (25) 24 (35) 14 (29)
Diagnostic category, no (%)°

Trauma 34 (25) 17 (25) 9 (18)

Medical 102 (75) 51 (75) 40 (82)
PRISM lll score, median (IQR)* 7 (5-13) 7 (4-15) 5(3-8)
Bradycardia, no. (%)° 11 (8) 3(4) 3(6)
Hyperkalemia, no. (%)® 17 (15) 14 (25) 8 (16)

0. patients for whom
RSI sedative and NMB
administered in <30
sec

°lQR = interquartile range, PRISM = Pediatric Risk of Mortality.

bSeven patients had unclear diagnostic categories: 2 in the run-in phase of the historical
period, 1 in the checklist period, and 4 in the checklist/card period. The study team discussed
these patients and reached consensus on the most appropriate category.

“For PRISM Il scores, n = 123 for historical period, n = 55 for checklist period, and n = 42
for checklist/card period.

#2010 Pediatric Advanced Life Support guidelines.™

*Serum potassium concentration of >5.5 mmol/L; n = 112 for historical period, n = 56 for
checklist period, and n = 43 for checklist/card period.

10 (56)

50 (74)

43 (88)

0.005

mﬂg Tor

whom 45 sec elapsed
between flushing of
NMB and start of
laryngoscopy®

8 (44)

40 (59)

34 (69)

0.059

3RS| = rapid-sequence intubation, NMBE = neuromuscular blocker, IQR = interquartile range.
“Three-minute lapse between last premedication (atropine or lidocaine) and RSI sedative
intended to ensure activity of premedications.

“A 45-second pause intended to ensure adequate paralysis at start of laryngoscopy.




Pharmacology in
Emergency Medicine

@ CrossMark

. “ e et
IMPACT OF CLINICAL PHARMACISTS ON INITIATION OF POSTINTUBATION . D0|OI‘, ansiedad por molestia” fisica y
ANALGESIA IN THE EMERGENCY DEPARTMENT Pacientes con VM + |0T = emocional del TET, modalidad ventilatoria, BNM y
Erin Robey-Gavin, praamp and Lamies Abuakar, sHammn maniobras de resucitacion

Deparement of Pramacy, Mercy Hospital and Medical Center, Chicage, Ilinois
Caovrasponding Acarses: Erin Robey-Gavin, peam, Deparim deroy Hespital and Medical Genter, 2625 S Michigan Ave,
Chicago.

Incomunicacion -> HTA + taquicardia
poco fiable

Analgesia post-SIIR en URG: 46-51% ausente/inadeacuada (solo bolus opioide)
debido al uso concomitante de farmacos

Obijetivos
- Preintervention (January 1, 2010-June 30, 2010)
1. Inicio precoz de analgesia post-SIIR en URG
FORMACION SEDOANALGESIA — INFO.FARMACOS IMPRESA — PRESENCIA FiSICA
. Frecuencia uso sedante y ansioliticos sin analgesia,
tiempo de inicio de analgesia, RAM con suspension

- Postintervention (January 1, 2011-June 30, 2011) !
de farmaco causante

Robey-Gavin E, Abuakar L, 2016. Impact of Clinical Pharmacists on Initiation of Postintubation Analgesia in the Emergency Department. J Emerg Med.;50(2):308-14.
Brush DR, Kress JP, 2009. Sedation and analgesia for the mechanically ventilated patient. Clin Chest Med;30:131-41. 20. Chao A, et al, 2006. Analgesic use in
intubated patients during acute resuscitation. J Trauma;60:579-82. Bonomo JB, et al, 2008. Inadequate provision of postintubation anxiolysis and analgesia in the
ED. AmJ EmergMed;26:469-72. 22. Weingart GS, et al, 2013. Estimates of sedation in patients undergoing endotracheal intubation in US EDs. Am J Emerg
Med;31:222-6.



Pharmacology in
Emergency Medicine

IMPACT OF CLINICAL PHARMACISTS ON INITIATION OF POSTINTUBATION
ANALGESIA IN THE EMERGENCY DEPARTMENT

Erin Robey-Gavin, praamp and Lamies Abuakar, rrarvo
Department of Prarmacy, Mercy Hospitdl &

Cavasponding Acdrees: Frin Robey-Gavin, P, Depariment ¢
Chicago. I 60616

d Medical Center, Chicage, Ilnois
vercy Hospital and Medical Center, 2625 S Michigan Ave,

RESULTADOS
1. Inicio precoz de analgesia post-SIIR en URG
2. Frecuencia uso sedante y ansioliticos sin analgesia,

tiempo de inicio de analgesia, RAM con suspension
de farmaco causante

__—
T~

Increased after clinical pharmacist intervention

20% to 49% (p = 0.005)

10 AM - 8:30 PM (presencia FH)
50% of analgesic use in the preintervention group

85% in the postintervention group

73% sole sedative/anxiolityc preintervention group
51% in the postintervention group (p=0.04)

98 min vs 45 min en postintervention group (54%)
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Articles

Ceftriaxone to prevent early ventilator-associated pneumonia @ T*®
in patients with acute brain injury: a multicentre, randomised, o
BREATHING double-blind, placebo-controlled, assessor-masked superiority

trial

Claire Dahyot-Fizelier, Sigismond Lasocki, Thomas Kerforne, Pierre-Francois Perrigault, Thamas Geeraerts, Karim Asehnoune, Rapha@! Cinott),

Yoann Launey, Vincent Cottenceau, Mare Laffon, Thomas Gaillard, Matthieu Boisson, Camille Aleyrat, Denis Frasca, Olivier Mimoz, on behalf of
the PROPHY-VAP Study Group and the ATLANREA Study Group®*

e tareeen Antibiotic prophylaxis for tube thoracostomy
placement in trauma: a practice management
guideline from the Eastern Association for the Surgery
of Trauma

Jennifer J Freeman ©," Sofya H Asfaw,? Cory J Vatsaas,’ Brian K Yorkgitis © ,*
Krista L Haines,’ J Bracken Burns,® Dennis Kim,® Erica A Loomis,” Andy J Kerwin,*
Amy McDonald,® Suresh Agarwal, Jr,* Nicole Fox,” Elliott R Haut @,

Marie L Crandall @ ,*JohnJ Como @ ,'" George Kasotakis © 3
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CIRCULATION

Os lo ha contado todo |la Dra. Barquero, y no
se puede competir con ella...



DISABILITY

Tranexamico en TCE

Atencidn farmacéutica en el Servicio de Urgencias y Emergencias

Secuencia de induccidn e intubacion rapida
Sedoanalgesia post I0T

Hipertension intracraneal

Hipertonico vs Manitol en TCE

Effects of tranexamic acid on death, disability, vascular
occlusive events and other morbidities in patients with
acute traumatic brain injury (CRASH-3): a randomised,
placebo-controlled trial

The CRASH-3 trial collaborators*




EXPOSURE Complicaciones variadas Huesos largos: tibia

Profilaxis antibidtica
en fracturas abiertas

Sindrome compartimental:
riesgo EEIl

(]
.Il_*_\‘

<
|
|
.

Trauma mayor
TVP

*——N
o

Pelvis/Fémur Tardias

I Hemorragia severa I

Cadera/costillas

Posible riesgo vital:

TVP, contusion pulmonar Osteomielitis
*  Unidn inefectiva

*  Osteoartritis post-

Daino neurovascular
y piel/partes blandas

trauma

Cary DV. Management of traumatic femoral shaft fractures. JAAPA. 2005 Feb;18(2):50-1. doi: 10.1097/01720610-200502000-00008. PMID: 15742783. Grainger
MF, Porter KM. Life threatening haemorrhage from obturator vessel tear as a result of pubic ramus fracture. Injury. 2003 Jul;34(7):543-4. doi: 10.1016/s0020-
1383(02)00352-2. PMID: 12832186. Schlickewei W, Kuner EH, Mullaji AB, G6tze B. Upper and lower limb fractures with concomitant arterial injury. J Bone Joint
Surg Br. 1992 Mar;74(2):181-8. doi: 10.1302/0301-620X.74B2.1544948. PMID: 1544948.



Microorganismos

Contaminacion de una fractura abierta
Staphylococcus aureus,

X staphylococcos coagulasa-
25 % - factores de riesgo negativo y BGN
Complicaciones tardias
J Enterococcos, anaerobeos,
I Osteomielitis I Gravedad + dafio NV hongos, y micobacterias
Grado de contaminacion Agua: Pseudomonas,
Tiempo y efectividad del desbridamiento Aeromonas o Vibrio sp

Optimizacion del tratamiento ATB

Gustilo-Anderson open fracture grading

Clasificacion de las fracturas abiertas

Schmitt SK. Osteomyelitis. Infect Dis Clin North Am. 2017 Jun;31(2):325-338. doi: 10.1016/j.idc.2017.01.010. PMID: 28483044. Hoff WS, Bonadies JA, Cachecho R, Dorlac WC. East Practice
Management Guidelines Work Group: update to practice management guidelines for prophylactic antibiotic use in open fractures. J Trauma. 2011 Mar;70(3):751-4. doi:
10.1097/TA.0b013e31820930e5. PMID: 21610369. Pasquale M, Fabian TC. Practice management guidelines for trauma from the Eastern Association for the Surgery of Trauma. J Trauma. 1998
Jun;44(6):941-56; discussion 956-7. doi: 10.1097/00005373-199806000-00001. PMID: 9637148. Gross T, Kaim AH, Regazzoni P, Widmer AF. Current concepts in posttraumatic osteomyelitis: a
diagnostic challenge with new imaging options. J Trauma. 2002 Jun;52(6):1210-9. doi: 10.1097/00005373-200206000-00032. PMID: 12045656. DeLong WG Jr, Born CT, Wei SY, Petrik ME, Ponzio R,
Schwab CW. Aggressive treatment of 119 open fracture wounds. J Trauma. 1999 Jun;46(6):1049-54. doi: 10.1097/00005373-199906000-00012.Merritt K. Factors increasing the risk of infection in
patients with open fractures. J Trauma. 1988 Jun;28(6):823-7. doi: 10.1097/00005373-198806000-00018. PMID: 3385826. PMID: 10372623. Khatod M, Botte MJ, Hoyt DB, Meyer RS, Smith JM,
Akeson WH. Outcomes in open tibia fractures: relationship between delay in treatment and infection. J Trauma. 2003 Nov;55(5):949-54. doi: 10.1097/01.TA.0000092685.80435.63. PMID:
14608171.



Gustilo-Anderson open fracture grading3?-40

Tipo Tamafo herida Contaminacion Daiio 6seo Dafo vascular Reserva piel/partes blandas
| <1lcm Minima Minimo
Adecuada
Il >1cm Moderada Moderado
No
A Inadecuada con
Severo desbridamiento
Cualquier Fractura conminuta
B tamafio Severa Desprendimiento
eriostio
P Inadecuada
HIC Si

Gustilo RB, Anderson JT. Prevention of infection in the treatment of one thousand and twenty-five open fractures of long bones: retrospective
and prospective analyses. | Bone Joint Surg Am 1976; 58:453. 40 Gustilo RB, Gruninger RP, Davis T. Classification of type III (severe) open
fractures relative to treatment and results. Orthopedics 1987; 10:1781.



Prevencion de osteomielitis

Desbridamiento precoz —— X Primeras 6 horas ¢?

Riesgo de infeccidn elevado si > 12h:
Fractura de tibia, tibia Tipo llIB

Fijacidn (si es necesaria)

Profilaxis antibiot

ICa

——— X Primeras 6 horas

Prodromidis AD, Charalambous CP. The 6-Hour Rule for Surgical Debridement of Open Tibial Fractures: A Systematic Review and Meta-Analysis of Infection and Nonunion Rates. J Orthop Trauma. 2016 Jul;30(7):397-402. doi:
10.1097/BOT.0000000000000573. PMID: 26978135. Schenker ML, Yannascoli S, Baldwin KD, Ahn J, Mehta S. Does timing to operative debridement affect infectious complications in open long-bone fractures? A systematic
review. J Bone Joint Surg Am. 2012 Jun 20;94(12):1057-64. doi: 10.2106/JBJS.K.00582. PMID: 22572980. Calhoun JH. Optimal timing of operative debridement: a known unknown: commentary on an article by Mara L. Schenker,
MD, et al.: “Does timing to operative debridement affect infectious complications in open long-bone fractures? A systematic review”. J Bone Joint Surg Am. 2012 Jun 20;94(12):e90. doi: 10.2106/JBJS.L.00239. PMID: 22573021.
Foote CJ, Tornetta P 3rd, Reito A, Al-Hourani K, Schenker M, Bosse M, Coles CP, Bozzo A, Furey A, Leighton R; GOLIATH Investigators. A Reevaluation of the Risk of Infection Based on Time to Debridement in Open Fractures:
Results of the GOLIATH Meta-Analysis of Observational Studies and Limited Trial Data. J Bone Joint Surg Am. 2021 Feb 3;103(3):265-273. doi: 10.2106/JBJS.20.01103. Erratum in: J Bone Joint Surg Am. 2021 Mar 17;103(6):e25.
PMID: 33298796. Patzakis MJ, Wilkins J, Moore TM. Considerations in reducing the infection rate in open tibial fractures. Clin Orthop Relat Res. 1983 Sep;(178):36-41. PMID: 6883867. Seligson D, Henry SL. Treatment of
compound fractures. Am J Surg. 1991 Jun;161(6):693-701. doi: 10.1016/0002-9610(91)91258-k. PMID: 1907431. Patzakis MJ, Bains RS, Lee J, Shepherd L, Singer G, Ressler R, Harvey F, Holtom P. Prospective, randomized, double-
blind study comparing single-agent antibiotic therapy, ciprofloxacin, to combination antibiotic therapy in open fracture wounds. J Orthop Trauma. 2000 Nov;14(8):529-33. doi: 10.1097/00005131-200011000-00002. PMID:
11149497. Gosselin RA, Roberts |, Gillespie WJ. Antibiotics for preventing infection in open limb fractures. Cochrane Database Syst Rev. 2004;2004(1):CD003764. doi: 10.1002/14651858.CD003764.pub2. PMID: 14974035;
PMCID: PMC8728739.



A

B

|[e

Ausencia de contaminacion
en el suelo/agua

Clostridium spp

Contaminacion en el suelo

Contaminacion en el

Gram +

Cefazolina 2 gr/8h

Alergia betalactamicos:
Vancomicina dosis de carga 20-35
mg/kg (max 3000 mg) + 1520 mg/kg/s-12h

monitorizacién farmacocinética

agua

Cefazolina 2 gr/8h / Ceftriaxona 2 gr/24h

+ Metronidazol 500 mg/8h

(+ Vanco si riesgo MRSA)
Alergia betalactamicos: Clindamicina 900 mg/8h

Pseudomas, Aeromonas sp

Gram +
Gram —

E Duracion

Cefazolina 2 gr/8h +
Gentamicina 5mg/kg/24h
/ Ceftriaxona 2 gr/24h

Alergia betalactamicos:
Clindamicina 900 mg/8h

Ceftriaxona 2 gr/24h + Metronidazol 500 mg/8h
(+ Vanco si riesgo MRSA)

Cefazolina 2 gr/8h + Gentamicina 5mg/kg/24h +
Metronidazol 500 mg/8h

Alergia betalactamicos

mg/kg/24h

Clindamicina 900 mg/8h + Gentamicina 5

Agua dulce
Piperacilina-Tazobactam 4.5 gr/6h

(si riesgo MRSA: Vanco +
Carbapenem *Nefrotoxicidad)
Alergia betalactamicos
Imipenem 500 mg/6h /Meropenem
1 gr/8h + Vanco si riesgo MRSA

Agua salada ## Vibrio sp
Asociar Doxiciclina 100 mg/12h

Tipo I-ll: cierre herida + 24h

Tipo llI: 3 dias / cierre herida + 24h

Prolongarlo no aporta beneficio y favorece resistencias344°

Dellinger EP, Caplan ES, Weaver LD, Wertz MJ, Droppert BM, Hoyt N, Brumback R, Burgess A, Poka A, Benirschke SK, et al. Duration of preventive antibiotic administration for open extremity fractures. Arch Surg. 1988
Mar;123(3):333-9. doi: 10.1001/archsurg.1988.01400270067010. PMID: 3277588. Talan DA, Citron DM, Abrahamian FM, Moran GJ, Goldstein EJ. Bacteriologic analysis of infected dog and cat bites. Emergency Medicine Animal
Bite Infection Study Group. N Engl J Med. 1999 Jan 14;340(2):85-92. doi: 10.1056/NEJM199901143400202. PMID: 9887159. Muguti Gl, Dixon MS. Tetanus following human bite. Br J Plast Surg. 1992 Nov-Dec;45(8):614-5. doi:
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Profilaxis - - -
Antitetanica Herida menor limpia

Resto heridas

Dosis previa Vacuna toxoide” Inmunoglobulina Vacuna toxoide” Inmunoglobulina

< 3 dosis / desconocida Si

No

Solo si la ultima

> i
3 dosis dosis > 10 ainos

Periodo de incubacién variable (3-8-21 dias)
Administracion cuanto antes

Solo si la ultima
dosis > 5 anos

No

* DT: diphtheria-tetanus toxoids adsorbed; DTP/DTwP: diphtheria-tetanus
whole-cell pertussis; DTaP: diphtheria-tetanus-acellular pertussis; Td:
tetanus-diphtheria toxoids absorbed; Tdap: booster tetanus toxoid-reduced
diphtheria toxoid-acellular pertussis; TT: tetanus toxoid.

Talan DA, Citron DM, Abrahamian FM, Moran GJ, Goldstein EJ. Bacteriologic analysis of infected dog and cat bites. Emergency Medicine Animal Bite Infection Study Group. N Engl J Med. 1999 Jan 14;340(2):85-92. doi:
10.1056/NEJM199901143400202. PMID: 9887159. Muguti Gl, Dixon MS. Tetanus following human bite. Br J Plast Surg. 1992 Nov-Dec;45(8):614-5. doi: 10.1016/0007-1226(92)90031-r. PMID: 1493537. 52. Liang JL, Tiwari
T, Moro P, et al. Prevention of Pertussis, Tetanus, and Diphtheria with Vaccines in the United States: Recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR
Recomm Rep 2018; 67:1. Havers FP, Moro PL, Hunter P, et al. Use of tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis vaccines: Updated recommendations of the Advisory

Committee on Immunization Practices - United States, 2019. MMWR Morb Mortal Wkly Rep 2020; 69:77.
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Antibiotic prophylaxis in trauma: Global Alliance for
Infection in Surgery, Surgical Infection Society
Europe, World Surgical Infection Society, American
Association for the Surgery of Trauma, and World
Society of Emergency Surgery guidelines

Federico Coccolini 7, Massimo Sartelli, Robert Sawyer, Kemal Rasa, Marco Ceresoli, Bruno Viaggi,
Fausto Catena, Dimitrios Damaskos, Enrico Cicuttin, Camilla Cremonini, Ernest E Moore,
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Time from injury to
antibiotics, positive (O/’ 12 hora

“._u The American Journal of Emergency - . . .
o VAR . predictor of infection

11;;;1')=1<_t of an cmergclncy nl;edicinc R ES U LTS
pharmacist on initial antibiotic
p'rn.phyl';lxis for open fractures in trauma Secondary outcome
patients #, A
n=146
Primarv outcome With pharmacist 14 min
May 1, 2014 - June 30, 2016 y Without pharmacist 20 min
. . . P=0.02

Primary outcome: proportion of patients With pharmacist 81%
with initial an'FIbIOtIC prophyl:cms'ln Without pharmacist 47% Tvoe Ill open fractures
accordance with the EAST guidelines T

) p<0.01 Guidelines recomended
recommendations

ATB

Secondary outcome: door-to-antibiotic 74% with pharmacist vs
administration times 29% without pharmacist

p<0.01

Harvey S, et al, 2018. Impact of an emergency medicine pharmacist on initial antibiotic prophylaxis for open fractures in trauma
patients. Am J Emerg Med.;36(2):290-293. 29. Lack, WD., et al, 2015. Type lll open tibia fractures: immediate antibiotic prophylaxis
minimizes infection. Journal of orthopaedic trauma, 29(1), 1-6.
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Para terminar...

Table 1. Hospital Characteristics (n = 110)
Characteristic No. (%)
Reglon
vioves w09
. ) . g : Northeast 29 27)
Pharmacist involvement in trauma resuscitation across Soutest 2@
the United States: A 10-year follow-up survey rormest 1
Southeast 6 (5.5)
Institution
Pharmacist involvement with trauma teams increased significantly from Academs maclel conter el
o : o ) Community hospital 40 (36)
23% in 2007 to 70% (77/110) in 2017, p < 0.001. o
Adult
. . . e Level | 53 (48)
Reasons for not considering pharmacist involvement 21 trauma centers Lovel I 45 62)
staffing difficulties (7), no need/no value (6), lack of pharmacist training Level I 11(10)
(2), and cost (2) Pediatric
Level. 18(16)
Level Il 19(17)
8 respondents stated that they did not realize _ Emergency department annual volume
pharmacists could have a role in trauma resuscitation <4900 18¢18)
40,000-59,999 17 (18)
80,000-70,999 26 [24)
80,000-99,399 20 (18)
100,000-119,999 16 (15)
120,000 15 (14)
“FRespondents were allowed to select multiple answers

Blake A Porter, Maryam Zaeem, Philip D Hewes, LaDonna S Hale, Courtney M C Jones, Mark L Gestring, Nicole M Acquisto, Pharmacist involvement in trauma
resuscitation across the United States: A 10-year follow-up survey, American Journal of Health-System Pharmacy, Volume 76, Issue 16, 15 August 2019, Pages 1226~
1230, https://doi.org/10.1093/ajhp/zxz124
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Table 2. Pharmecist Services Provided During Trauma Resuscitation
Figure 1. Trauma resuscitation pharmacist coverage. *< 8 hours, p = 0.6; 9-16 : - -
hours, p = 0.11; 17-24 hours, p = 0.6: "p = 0.003:°p = 0.037. Service 207 =31 MTp=1y P
— o \( N Calculate doses 2(%) 70 (96) 027
90% &% Medication information 51 (90) 56 (80) 0.12
i T79%
80% 1 Medication preparaton 49(85) 65 89) 06
70% - 82007 (n=57) 66% ,, _- ;
o —— Medication compatibility recommendations 46 81) 57(78) 071
50% - Proactive recommendations 39(69) 48 (66) 075
a0% - 38% 37% A ;i
30% 32% Quick access to controlled medications 37 (65) 48 (86) 093
30% 26% 25%
20% - Medications to remote areas 2139 26 (30) 0.73
e Ensure documentafion 9(16) 2007 011
0% . o F ] c
<8 hours” 9-16 hours" 17-24 hours N Mon-Fri y kWeekend - EﬂSU!'e bllilng 6 “ ” 6 [E) 065
“Respondents were allowed to select multiple answers. All data are number and percentage of respondents.
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Table 3. Pharmacist Services Provided to the Trauma Program/
Administrative Aspects
Trauma Program Service Provided®
(n = 50) No. (%)
Trauma team education 44 (88)
Pharmacy operations® 42 (84)
Medication safety 41 (82)
Quality improvement data collection 40 (80)
Review of quality assurance cases 27 (54)
Interdisciplinary research 27 (54)
Interdisciplinary scholarly activity 25 (50)
Accreditation preparation 20 (40)
Trauma simulation participation 11 (22)
Community outreach 24
*Respondents were allowed to select multiple answers.
BAutomated dispensing cabinet optimization, improvements in drug compounding
efficiencies, medication delivery to ensure timely administration, etc.
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Pharmacist involvement on trauma teams was “valuable” or “extremely valuable”

Current pharmacist involvement 97% (75/77)

Respondents without pharmacist involvement, but who were
considering it for the future 75%

Not considering it 24%

“Pharmacists are increasingly important members of the trauma team, as evidenced by significant growth from 2007 to 2017”

“In addition to the clinical benefit at the bedside, pharmacists can support the regular activities of a trauma program in many meaningful
ways”



Recomendaciones

ESTUDIAR

ESTUDIAR

ESTUDIAR

RODEARSE DE GENTE CON ILUSION Y QUE LE GUSTE SU TRABAJO

Os doy una pista: siempre sonrien :D

Lo demas viene solo...
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Valeeee . ..

Mil gracias!!! . ..

jue, 27 abr

Javi! Apunalado, le hemos hecho
una ventana pericardica q atb le
pongo??
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¢ A que esperamos?
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Cadigo Politrauma: Actuacion y manejo urgente del paciente
politraumatizado

Anna Artigas Soler, Marta Barquero Lépez y Javier Ramos
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