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CODIGO PPT. Atencidn inicial del Paciente Politraumatizado y manejo de la
hemorragia masiva
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El paciente politraumatizado es aquel que presenta lesiones a consecuencia de un traumatismo que afectan a dos o
mas 6rganos, o bien aquel que presenta al menos una lesién que pone en peligro su vida.

ORGANIZA:
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CODI PPT B CRITERIS D’ACTIVACIO

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

ALERTA! _ 061

* Fr <10 rpm (<20 en <1a)
Central de = Fr >29 rpm (totes edats)
C di = = - catsalut * TAS <90 mmHg (<70 en <1a)
oordinacio Respon * Abséncia de polsos periférics (totes edats)
del SEM (CECOS) - [ ) * Glasgow < 13 (ifo pérdua transitoria conciéncia nens <1a)

| 1 i
1 S

- )
I—> Criteris ANATOMICS. Criteri box de critics. Prioritat 1.

= Ferida penetrant al cap. coll, tors i/o extremitats (proximals al gencoll i colze)
= Fractura de crani oberta o enfonsament

* Torax inestable (volet)

* Fractura de pelvis

* Dues o més fractures d’'ossos llargs proximals (humer o fémur). En nens de <l1a, una o més.
e Amputacié proximat a turmell o canell

= Extremitat aixafada, degloved, o destrossada (extremitat catastrofica)

-

-

e

-

-

"\
\ert

Activacio
de recurs

| informar CECOS niim. d'afectat

ACTIVACIO CODI PPT

Té criteri fi5i°|6gic per a Paralisi d’extremitat. Déficit motor i/o sensitiu (sospita de lesié medul-lar)
I I’activacioé del codi PPT? Cremades grau > ll,(cremades dérmiques ifo espessor total) i extensié =15% (totes

dats) o =10% (en < 10 anys, >50 anys o embarassades)

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

T
A

o Cremades grau lll >5% (totes edats) :@
C d I d I d
NO Prioritat O AC Aclé Si remada completa de cara o coll (totes edats) g
Nivell CAT2b/CATS' ¥y s Tl oa s “ | | si ©
E
p= — =
I—" s = = o0
Té criteri anatdomic? MECANISME LESIONAL D’ALTA ENERGIA. Prioritat 2. S
S
=
£
S

ACTIVACIO CODI PPT

L & Col-lisié de vehicle:
NO NivelIPCnR'?tZEDt;ICATS‘ AC ACIé si - Intrussié >30 cm al lloc de I'acompanyant o >45 cm a qualsevol alire lloc
co PPT - Ejeccio 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)
e Collisid de vehicle contra vianant/ciclista amb atropellament, desplagament o amb un

Té mecanisme d’alta energia?

impacte significatiu (>30 km/h) - =

I I * Accident de motocicleta, bicicleta o un altre dispositiu mobil (p.e. esqui) a velocitat o '§

£ significativa. o :;,

3 NO Prioritat 2 ACTIVACIO i o°
J h sl T

> Nivell CAT2b’ CODI PPT 8 g

3 =

L.r — © 8

2 | CONSIDERACIONS ESPECIALS. Prioritat 3. ouw

5 Té mecanisme d’alta energia? ; =

] I I * Embarassada en estat avangat de gestacio (>20 setmanes) = E

* Anticoagulacio o alteracid de la coagulacid '6 _§

NO Prioritat 3 ) e Pacient en tractament amb dialisi p <<
Hospital de referéncia L - Criteri del professional Si

Prioritats 0/1: el
= 2 Si inestabilitat hemodinamica i isocrona CAT3/CAT3e/CAT2b o CATP3/CATP3e/CATP2b > CAT2a/CAT1 o CATP2a/CATP1, c
Trasllat, preferentment amb USVA (preferentment CAT2a o CATP2a, respectivament, amb cirurgia i anestesidtleg de preséncia fisica)

% D'acord amb el problema especific
4 Pot ser de qualsevol nivell. Els de nivell >CATP1 funcionalment es consideren del seu nivell i de tots els inferiors. En cas de PF

Prioritats 2/3 (sense criteris fisioldogics ni anatdmics



COMUNICACIO DADES

® EDAT | SEXE

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

® ALFA: Tipus d'accident
0. Desconegut
1. Accident de transit
2. Atropellament (mclou wvianant i ciclista)
3. Precipitat/caiguda
4. Agressi6 per arma blanca o de foc
5. Agressié per altres mecanismes
6. Cremat
fegat (aigua dolca, salada o altres)
ccident al Metro o Ferroviari
Itres

® CHARLIE: Zona del cos
0 Sense lesions aparents
ap

2 Cara

3. Coll

4. Torax

5. Abdomen

xtremitats (superiors/inferiors)
.esions externes (inclou cremades)

® ROMEO: Respiracié
0. Maneig invasiu de via aéria (|OT, mascareta laringea,
cricatiratomia,

Dificultat rsﬁp)lralbrla Ve . . . .
Cdédigo PPT intrahospitalario

® HOTEL: Estat hemodinamic

ADULTS NENS

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

1. TAS 50-90 mmHg 1. PG (s1) PP (no;

2. TAS >80 mmHg 2. PC (si) PP (s) mala perfussic
3. PC (si) PP () bona perfussiéd

® GOLF: Nivell de consciéncia
GCS, xifra global

® HORA D'ARRIBADA PREVISTA
Hera i minut

Per relacionar les dades entre el SEM i els he%mals receptors, cal
facilitar el nimero d'afectat i, si és possible, el CIP:

ORGANIZA:

Gestion Integral del Medicamento Meseth  ~yfefh
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TRAUMA TEAM

* Meédico adjunto Anestesista

* Médico residente Anestesista
* Meédico adjunto Cirugia

* Medico residente Cirugia

* Medico adjunto Traumatologia

* Médico residente Traumatologia

¢ Meédico adjunto M. Intensiva

* Médico Radidlogo

*  Farmacéutico clinico urgencias
* 2 xEnfermeria Urgencia

* TCAI

*  Técnico de radiologia

e Camillero

ORGANIZA:

WX‘T Gestion Integral del Medicamento Meseth  ~3-feth
en los servicios de URgencias redfaster
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1.-Trabajo en equipo — Técnicas de CRM — Crisis Resource Management

| 2.- Protocolos de actuacién - Protocolo de atencion inicial al paciente
| politraumatico




agement

.IL
Reiffdef v

* Lideraje — Team Leader

* QOrganizacién

* Comunicacion

* Consciencia colectiva

* Protocolos de actuacion

* Debriefing de la actuacion.

ORGANIZA:

XVWX& Gestion Integral del Medicamento sXcsefh  ~fefh
en los servicios de URgencias recifaster



TENTH EDITION

Protocolos de actuacion - Protocolo de atencion inicial
al paciente politraumatico

* Via Aérea con proteccion de la columna
cervical

* B Respiraciéon y ventilacion
* Circulacion con control de la hemorragia

* Déficit neurologico

« Exposicién / Control del medio ambiente Advanced Trauma Life Support’

Student Course Manual
New to this edition p MATLS

B
WX’& Gestion Integral del Medicamento X sefh \-" fefh_
en los servicios de URgencias redfaster



A — El paciente tiene una via aérea protegida, permeable y que permite una
correcta ventilacion?

Maniobras de desobstruccion Canulas orofaringeas Intubacidn orotraqueal

it
&’

-

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

ORGANIZA:

WWX‘T Gestion Integral del Medicamento Mesefh ~r-fefh
en los servicios de URgencias redfaster
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B — El paciente tiene ventilacion pulmonar comprometida?

Neumotodrax a tension

Torax abierto

Hemotdrax masivo

Collapsed lung

Pneumothorax

Partially collapsed lung

Parietal pleura

Drenaje pleural

Apédsito oclusivo

Drenaje pleural

Ventana pericardica quirargica

Analgesia ( opioides, a. locales) + antibioterapia.

ORGANIZA:

WS"T Gestion Integral del Medicamento Seseth ~tfefh
en los servicios de URgencias

redfaster
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C — Circulacion. Shock

Shock distributivo
Shock neurogénico
Shock obstructivo
Shock cardiogénico

ORGANIZA:

WWX"T Gestion Integral del Medicamento Mesefh ~-fefh
en los servicios de URgencias redfaster
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C — Circulacion. Shock

PARAMETER

Approxi

mate blood Loss

Heart rate

Blood pressure

‘ Pulse pressure
Respiratory rate

‘ Urine output

=qma Scale score

Base deficit®

Need for blood products

—

0 to -2 mEq/L

Monitor

* Base excess is the quantity of base (HCO,—, in mEq/L) that is above or below the normal range . the body. A negative number is calle- a base
deficit and indicates metabolic acidosis.

TABLE 3-1 SIGNS AND SYMPTOMS OF HEMORRHAGE BY CLASS

-2 to -6 mEq/L

Possible

CLASS I
(MODERATE)

31-40%

T

-6 to —10 mEq/fL

Yes

Gestion Integral del Medicamento
en los servicios de URgencias

CLASS IV
(SEVERE)

>40%

711

1

dL

1

1l

1

—10 mEg/L or lLess

Massive Transfusiac

Protocol

ORGANIZA:

Xeseth ~¢-fefh

redfaster
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C — Circulacion. Shock.

i,

1 L en adultos m 20 ml/kg para
nifios de < 40 Kg

Hipotensidn permisiva excepto
en el TCE

Uso de sueros sin dextrosa
balaceados y isotdnicos y
calientes

Canalizar vias, realizar
extracciones. Cursar reserva de
sangre

Gestion Integral del Medicamento

en los servicios de URgencias

Reanimacion hemostatica:

L]

Estrategias de transfusion masiva
Monitorizacion in vivo de la formacion del
coagulo; tec viscoelasticas.
Administracién precoz de ac. Tranexamico
Evita hipotermia y hipocalcemia

ORGANIZA:

SXesefh  ~¢fefh

redfaster




C — Circulacion. Shock.

Eco-fast Radiografia de pelvis

ORGANIZA:

WWX’” Gestion Integral del Medicamento Mesefh ~y-fefh
en los servicios de URgencias rediaster



D — Neuroldgico

o™

[ ] :
Escala de Glasgow - — R e
[ Pupilas de igual tamaiio 4 4
. s . Kooy v < ity
® EX p I O ra CI 0 n p u p I | a r ————— =93 S MlOSl»lS % i) & Intoxicacion por insecticida y
Pa— — = i(:r:::)c"zlfn excesiva de (LS4 &) drogas. Insolacién.
. 7 . ‘< :
* Focalidad neuroldgica ;o= Midriasis O
= S — g“g'riiéﬂ Expetd e \./ Intoxicacién por alcohol industrial
e
Z - An_iSOCOri_a == — Daiio cerebral
__: ::_ = Z‘;fa';fa?:s'mm"o W | ‘9) TCE 0 ECV
> o £
e
¢
M
7
= e
i 2k 1 b o s A e At
ORGANIZA:

WX"T Gestion In.te.gral del Medi?amento
en los servicios de URgencias

Sesefh  ~¢

redfaster

feth

o




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 exploracion perineal si hay sospecha de fractura de pelvis

* Colocar sonda vesical y sonda orogastrica si no esta contraindicado.

* Toxoide antitetanico + antibioterapia si procede ( fracturas abiertas o lesiones de partas blandas muy extensas)

ORGANIZA:

WX& Gestion Integral del Medicamento Mesefh ~r-fefh
en los servicios de URgencias redaster
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CODIGO POLITRAUMA: Abordaje urgente del
paciente politraumatizado y manejo de la

h@m&c%t&m%‘%@siologia y Reanimacién, Hospital Universitario Mutua de Terrassa

ORGANIZA:

Sesefh  ~x-fefh redfaster
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a —Haemorrhage —
Resus%:}tation ‘j

/0 Rl e
. 4PPT Cg\lr' l '

:oagulopathy -—_

H.'I\/,IORRAGIA MASIVA
N = ‘ - =

~.

Physiqlogy Anatomy

g % )
Coagulopathy  § . ] - Intestinal | perforation| (s)
Acidosi

Hypothermia

DAMAGE CONTROL

Team decision making




RS- S
Sergio. .
32 afios. Sin AMC ni AP de interés. ‘;-:
Accidente de trafico: colision coche camion a 100
km/h. Copiloto exitus.
SEM: Glasgow 13, obnubilado. Collarin cervical. Via
aérea permeable, auscultacidon simétrica, satO2
94%. Sudoroso, frio, mal perfundido. Taquicardia
@ sinusala 120 [pm. TA 85/49 mmHg. W .
Abdomen en tabla. Pelvis inestable.
Extremidades sin deformidades.
' Via periférica. Suero.
' Cincha pélvica. Colchon de vacio.
Traslado.

]










Punto de partida/

La triada letal

Acute Traumatic Coagulopathy

Karin Brohi, BSe, FRCS, FRCA, Jasmin Singh, MB, BS, BSc, Mischa Heron, MRCP, FFAEM,
and Timothy Coars, MD, FRCS, FFAEM

Traumatic coagulopa- full data sets. Median Injury Severity CONCIUSION: There is a common and
thy is thought to be caused primarily by  Score was 20, and 57.79 had an Injury  clinically important acute trawmatic co-
Nuid administration and hypother mia. Severify Score > 15; 24.4% of patients  agulopathy that is not refated o (uid ad-
Methods: A retrospective study was  had a significant coagulopathy. Patients ministration. This is a marker of injury
performed to determine whether coagn-  with an acute coagulopathy had signifl.  severify and is related fo mortality. A co-
lopathy resulting from the injury ifself i< cantly higher mortalify (46,0 vs. 10.9%:  agulation screen is an important early fest

clinically Umportant entity i severely - X%, p < 0.001). The incklence of coagu-  in sever<ly injured paticnts.
Jured patients. lopathy incrensed with severity of injury, ey Words: Traumatic coaguiopa-

Oue thousand cight hun-  but was not related fo the volume of in-  (hy, Hypothermia, Fluid administration.
‘ dred sixfy-seven comsecutive frauma pa-  fravenous fluid administered (7 = 0.25,p

tients were reviewed, of whom 1088 had < 0.001).
J Trawma 2003,541127-1130.

ACIDOSIS HIPOTERMIA | COAGULOPATIA

L/

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.




CONSUMO

e~
. - -2
M

-

ACoTS

ACIDOSIS HIPOTERMIA

CONSUMO: consumo de plaquetas y factores a nivel de las lesiones.
PERDIDA DE SANGRE
ACIDOSIS: alteracion de la funcion 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

Y o W —

RESULTADO

| TROMBINA
ACTIVACION STORM PLASMINOGENO
PLAQUETAR ‘

l FIBRINA l
PLASMINA
| COAGULO *
ESTABLE
ACTIVADOS | DEGRADACION

1 ADHESION ACTIVACION DE MAS
PLAQUETAR PLAQUETAS

ALTERA
SINTESIl Fr+Fvna

y

DISFUN! TROMBINA

DE’FI ClT Review article. A cell-b d del of h tasis. Maureane Hoffman, Dougald
M. Monroe Ill. Thromb Hameost 2001; 85: 958-965.

HIPERFIBRINOLISIS

ceee




TIC

Trauma Induces Coagulopathy

[ Acute Traumatic Coagulopahy. Brohi K, Singh J, Heron M,
Coats T.J Trauma. 2003;54:1127-1130.

[ Acute coagulopathy of trauma: mechanism, identification
and effect. Brohi K, Cohen M, Davenport R. Curr Opin Crit
Care 13:680-685.

TRATAMIENTO
o
DAMAGE CONTROL
RESUSCITATION

1. Control PRECOZ de la hemorragia
2. Resucitacion HIPOTENSIVA

3. Sueroterapia RESTRICTIVA

4. Transfusion precoz de

[emocorrmBinaRBIRHORE ") |

[PROTOCOLOS DE TRANSFUSION MASIVA]
5. Evitar la HIPOTERMIA
6. Frecuente monitorizacion ANALITICA







Damage Control Resuscitation

Componentes

PROTOCOLOS DE
TRANSFUSION
MASIVA

FIBRINOGENO

ACIDO
TRANEXAMICO

TECNICAS
VISCOELASTICAS




PREMISAS...

REALIDAD DE
NUESTRO AMBITO Y
NUESTRA
INFRASTRUCTURA

s

PATIENT
BLOOD
MANAGEMENT

EVIDENCIA
LIMITADA




Rossaint etal Crical Care ~ (2023) 2780 Critical Care
itpsidoiorg/ 10, 186/S1305-023-08327-7

Damage Control Resuscitation

The European Guideline The European guideline on management =
of major bleeding and coagulopathy
following trauma: sixth edition

Roif Rossaint"", Arash Afshari?, Bertil Bouilion?, Viadimir Cerny*%, Diana Cimpoesu®, Nicola Curry™,

Jacques Duranteau, Daniela Filipescu™, Oliver Grottke', Lars Graniykke™”, Anatole Harrois?, Beverley 1 Hunt™,
Aexander Kaserer", Radko Komadina™, Mikkel Herold Madsen’, Marc Maegele™, Licia Mora', Louis Riddez”,
Carolina 5. Romero'®, Charles-Marc Samama'®, Jean-Louis Vincent™, Sebastian Wiberg"’ and Donat R Spann'>

i

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

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
(Grade 1C)

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)

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/l) (Grade 1C)

Recommendation 26. We recommend
that resuscitation measures be

Rec.ommer?datlon 25. In the |.n|t|al management of continued using a goal-directed

patients with expected massive haemorrhage, we i .

recommend one of the two following strategies: strategy, guided by standard laboratory
*Fibrinogen ate or cryoprecipitate and pRBC. coagulation values and/or viscoelastic
(Grade 1C)

*FFP or pathogen-inactivated-FFP in a FFP/pRBC ratio methods (Grade 18)

of at least 1:2 as needed (Grade 1C)




[protocolos de transfusion

massival]

P
JUSIFICACION o

—
1. La TIC implica un DESCENSO A NIVEL DE LA SINTESIS DE | I
|

TROMBINA.

2. Estudios RETROSPECTIVOS a nivel MILITAR. ONLINE FiRsT
3. Estudios RETROSPECTIVOS dentro del 4mbito CIVIL. The Prospective, Observational, Multicenter,
4. Estudios PROMMT y PROPPR Major Trauma Transfusion (PROMMTT) Study

Comparative Effectiveness of a Time-Varying Treatment With Competing Risks

C O N T R OV E RS I As John B. Holeomb, MD; Deborah J. del Junco, PhD; Erin E. Fox, PhD; Charles E. Wade, PhD; Mitchell J. Cohen, MD;
Martin A. Schreiber, MD; Louis H. Alarwn MD; Yu Bai, MD, PhD Karmj Bra.i:! MD M'PH FEileen M. Bulgzr MD;
Bryan A. Cottop—240 24000 M sz ., 3
Christopher E. CH SURG, PUBLISHED ONLINE OCTORER 15 012 WWW. ARCHSURG.COM

1. Sesgo de supervivencia.
an R q doi: 10.1097/SLA.0b013e318185a%d
2. Transfusién de +++ hemocomponentes (morbimortalidad l oo o —
asociada) ' ‘ e

3. Dudosa correccion de la TIC (efecto beneficioso por algun
otro mecansismo?)

4, Dilucién del fibrindgeno. ‘“" |

-1 78,

5. En busca del Score de activacion.



[protocolos de transfusion
massival]
JUSIFICACION

1. La TIC implica un DESCENSO A NIVEL DE LA SINTESIS DE
TROMBINA.

2. Estudios RETROSPECTIVOS a nivel MILITAR.

3. Estudios RETROSPECTIVOS dentro del ambito CIVIL.

4. Estudios PROMMT y PROPPR

CONTROVERSIAS

2. Transfusion de +++ hemocomponentes (morbimortalidad
asociada).

3. Dudosa correccion de la TIC (efecto beneficioso por algun
otro mecansismo?)

4. Dilucion del fibrinégeno.

5. En busca del Score de activacion.




[protocolos de transfusion
massival]
JUSIFICACION

1. La TIC implica un DESCENSO A NIVEL DE LA SINTESIS DE
TROMBINA.

2. Estudios RETROSPECTIVOS a nivel MILITAR.

3. Estudios RETROSPECTIVOS dentro del ambito CIVIL.

4. Estudios PROMMT y PROPPR

CONTROVERSIAS

1. Sesgo de supervivencia.

3. Dudosa correccion de la TIC (efecto beneficioso por algun
otro mecansismo?)

4. Dilucion del fibrinégeno.

5. En busca del Score de activacion.




[protocolos de transfusion
massival]
JUSIFICACION

1. La TIC implica un DESCENSO A NIVEL DE LA SINTESIS DE
TROMBINA.

2. Estudios RETROSPECTIVOS a nivel MILITAR.

3. Estudios RETROSPECTIVOS dentro del ambito CIVIL.

4. Estudios PROMMT y PROPPR

CONTROVERSIAS

1. Sesgo de supervivencia.
2. Transfusion de +++ hemocomponentes (morbimortalidad

asociada).

4. Dilucion del fibrinégeno.
5. En busca del Score de activacion.




[protocolos de transfusion
massival]
JUSIFICACION

1. La TIC implica un DESCENSO A NIVEL DE LA SINTESIS DE
TROMBINA.

2. Estudios RETROSPECTIVOS a nivel MILITAR.

3. Estudios RETROSPECTIVOS dentro del ambito CIVIL.

4. Estudios PROMMT y PROPPR

CONTROVERSIAS

1. Sesgo de supervivencia.
2. Transfusion de +++ hemocomponentes (morbimortalidad

asociada).
3. Dudosa correccion de la TIC (efecto beneficioso por algun
otro mecansismo?)

5. En busca del Score de activacion.




[protocolos de transfusion
massival]
JUSIFICACION

1. La TIC implica un DESCENSO A NIVEL DE LA SINTESIS DE
TROMBINA.

2. Estudios RETROSPECTIVOS a nivel MILITAR.

3. Estudios RETROSPECTIVOS dentro del ambito CIVIL.

4. Estudios PROMMT y PROPPR

CONTROVERSIAS

1. Sesgo de supervivencia.

2. Transfusion de +++ hemocomponentes (morbimortalidad
asociada).

3. Dudosa correccion de la TIC (efecto beneficioso por algun
otro mecansismo?)

4. Dilucion del fibrinégeno.




[acido tranexamico]
JUSTIFICACION

1. Se ha descrito una HIPERFIBRINOLISIS a nivel de la TIC.

2. Estudio CRASH-2.

3. Estudios MATTERs | i Il.

4. Metaanalisis 40000 pacients.
5. Estudio CRASH-3.

CONTROVERSIAS

. Metodologia CRASH-2/MATTERs.

. Dudas a nivel del mecanismo de accidn y la dosis ideal.

. Dudas a nivel de seguridad.

. Eficacia en subgrupos concretos.

. Estudios con resultados contradictorios.
. Shutdown Fibrinolysis.

antifibrinolytidsir baste seatre hremorrhade
of individual gtiHIsvsiydea Framd 4u'13g

Acute traumatic brain |

Summary
chground Autibrily el S Sl injury (TBI) within 3
‘reatment delay on hours of injury

Methods We did an indiv 058

nat sscssed amubrinci AN

from MEDLINE, Embase, n=9202

Popline, and the WHO Intg TXA Placebo
| s absence of deatt rom /‘;}Mﬂ NS n=4514

‘This study is registered wit TXA 1g IV over 10 min then:

Finings We obtaned daa TXA1g IV overghrs (L)

and post

RESULTS TXA  Placsbo  RR

peaked 23 h after childb

[OR]1.20,95% CI1.08-1.3)| F All head-injury 18.5% 19.8% | 0.94
reduced the related death (28d)
C11-42-2.10; pedl-000

a3 b, after iiaaed Severe (GoS 39) | w9o% | a0.1% | 099

m:rocdmhe evu:;.m GCS 915 55% 5% 0.78

No difference between groups in adverse events
¥ CONCLUSION Early TXA (<3h)
reduced risk of head injury related

L ' death. TXA appeared safe in TBIl.
N (see nex page) "/

LXp:




[acido tranexamico]
JUSTIFICACION

1. Se ha descrito una HIPERFIBRINOLISIS a nivel de la TIC.

2. Estudio CRASH-2.

3. Estudios MATTERs | i Il.

4. Metaanalisis 40000 pacients.
5. Estudio CRASH-3.

CONTROVERSIAS

2. Dudas a nivel del mecanismo de accidn y la dosis ideal.

3. Dudas a nivel de seguridad.

4. Eficacia en subgrupos concretos.

5. Estudios con resultados contradictorios.
6. Shutdown Fibrinolysis.
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Tranexamic Acid Use in Severely Injured Civilian Patients
and the Effects on Outcomes

A Prospective Cohort Study
Elaine Cole, MSc,* Ross Davenport, PhD,* Keith Willett, FRCS.t and Karim Brohi, FRCS, FRCA*

!

Ohjective: To ch ize the relationship between ic acid (TXA)
use and patient outcomes in a severely injured civilian cohort, and to determine
any differential effect between patients who presented with and without shock.
Background: TXA has demonstrated survival benefits in trauma patients in
an international randomized control trial and the military setting. The uptake
of TXA into civilian major hemorrhage protocols (MHPs) has been variable.
The evidence gap in mature civilian trauma systems is limiting the widespread
use of TXA and its potential benefits on survival.

Methods: Prospective cohort study of severely injured adult patients (Injury
severity score > 15) admitted to a civilian trauma system during the adoption
phase of TXA into the hospital’s MHP. Outcomes measured were mortality,
multiple organ failure (MOF), venous thromboembolism, infection, stroke,
ventilator-free days (VFD), and length of stay.

Results: Patients receiving TXA (n = 160, 42%) were more severely injured,
shocked, and coagulopathic on arrival. TXA was not independently associated
with any change in outcome for either the overall or nonshocked cohorts. In
multivariate analysis, TXA was ind dently iated with a reduction in
MOF [odds ratio (OR) = 0.27, confidence interval (CI): 0.10-0.73, P = 0.01]
and was protective for adjusted all-cause mortality (OR = 0.16 CI: 0.03-0.86,
P =0.03) in shocked patients.

Conclusions: TXA as part of a major hemorrhage protocol within a mature
civilian trauma system provides outcome benefits specifically for severely
injured shocked patients.

Keywords: hemorrhage, hypoperfusion, mortality, organ failure, outcomes,
shock, tranexamic acid

(Ann Surg 2015:261:390-394)




[acido tranexamico]
JUSTIFICACION

1. Se ha descrito una HIPERFIBRINOLISIS a nivel de la TIC.

: - —
2. Estudio CRASH-2. Do all trauma patients benefit from tranexamic acid?

3. Estudios MATTERs 1 i . Evan J. Valle, MD, Cascy J. Allen, MD, Robert M. Van Haren, MD, MSPH, Jassin M. Jouria, MD,
Pae - - Hua Li, MD, PhD, Alan S. Livingstone, MD, Nicholas Namias, MD, MBA, Carl L. Schulman, MD, PhD,
4. Metaanalisis 40000 pacients.

and Kenneth G. Proctor, PhD, Miami, Florida
5. Estudio CRASH-3.

BACKGROUND: ‘This study tested the hypothesis that early routine use of tranexamic acid (TXA) reduces mortality in 2 subset of the most
‘critically injured trauma intensive care unit patients.

METHODS: Consative tsoma ot (o = 1,217 who e emgency srsey (OR) andlor mstusions rom Aagit 2009 to
January inutes (1-g bolus then 1-g over
8hours) 0 150 pati ighrisk based onage, sex, trmumatic
‘brain injury (TBI), mechanism of njury, systolic blood pressure, transfusion requirements, and Injury Severity Score (ISS),
these paticnts were matched © 150 non-TXA patients.

RESULTS: “The stdy population was 43 years old, 86% male, 54% penetrating mechanism of injury, 25% TBI, 28 ISS, with 22%
‘mortality. OR was required in 78% at 86 minutes, transfusion was equired in 97% at 36 minutes, and 75% received both.

C O N T R OV E RS I AS For TXA versus no TXA, more packed red blood cells and total fluid were required, and mortality was 27% versus 17% (all

p<005). The effects 0 TXA were similar in those with or without TBL, although ISS, flid. and mortality wereal higher in the

“TBI group. Morality associated with TXA was influenced by the timing of administation (7 < 0.05), but any benefit was

climinated in those who required more than 2,000-mL packed red blood cells, who presented with systofic blood pressure of

{ess than 120 mm Hg or who required OR (all p <0.05).

{. CONCLUSION: For acl s, TX i mlhmlhanlertucetlmmnh nommwlmnmen
1. Metodologia CRASH-2/MATTERs. i e Tk P ottt o P timeit
i uw'henaﬁwfmmm(Jan.m
Acute Care Surg. 20147’6 1373-1378. Copyright © 2014 by Lippincott Williams & Wilkins)
LEVEL OF EVIDENCE: Therapeutic study, level
KEY WORDS: 'Hemostasis; it Imnsﬁlsbn.

2. Dudas a nivel del mecanismo de accidn y la dosis ideal.

3. Dudas a nivel de seguridad.

4. Eficacia en subgrupos concretos. Siued by: AK

6. Shutdown Fibrinolysis.




[acido tranexamico]
JUSTIFICACION

1. Se ha descrito una HIPERFIBRINOLISIS a nivel de la TIC.

2. Estudio CRASH-2.

3. Estudios MATTERs | i ll.

4. Metaanalisis 40000 pacients.
5. Estudio CRASH-3.

CONTROVERSIAS

1. Metodologia CRASH-2/MATTERs.

2. Dudas a nivel del mecanismo de accidn y la dosis ideal.

3. Dudas a nivel de seguridad.
4. Eficacia en subgrupos concretos.
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Acute Fibrinolysis Shutdown after Injury Occurs Frequently and
Increases Mortality: A Multicenter Evaluation of 2,540 Severely
Injured Patients

Hunter B Moore, MD!, Ernest E Moore, MD, FACS, loannis N Liras, MDZ, Eduardo

Gonzalez, MD', John A Harvin, FACS, MD?, John B Holcomb, MD, FACS?, Angela Sauaia,
MD, PhD', and Bryan A Cotton, MD MPH, FACS?

=@ Shutdown fibrinolysis =
LY30<0.8% / EXTEM CLI 60 >

98%

[ Physiologic =

-97.9%
=@ Hyperfibrinolysis =

LY30 0.81-3% / EXTEM CLI 60 82

LY30 >3% / EXTEM CLI 60 < 82%



[concentrado de fibrindgeno]
JUSTIFICACION

1. El fibrindgeno tiene un PAPEL FUNDAMENTAL en la hemostasia
(estabilidad y firmeza del codgulo, agregacion plaquetaria). Schichl et al. Gitical Care 2011, 155265
2. La hipofibrinogenemia és uno de los ELEMENTOS DE LA TIC. o omieomenISIGRaSS © CRITICAL CARE
3. El fibrindgeno és el factor que PRIMERO LLEGA A NIVELES CRITICOS
en el paciente PPT con shock hemorragico.

4. La hipofibrinogenemia en el PPT grave se asocia a un MAYOR

RIESGO DE TM Y MUERTE.

o min
5. Los PTM a ratio fija no corrigen los valores de fibrinégeno. w.',:réb.y::c?mm
A ved Sl in < 45min
§. EST}JDIOS OBSERVACIONALES sugleren que la suplementacion de Reversal of trauma-induced coagulopathy using first-line L
TR S eI CRIE E coagulation factor concentrates or fresh frozen plasma oo
7. ESTUDIOS RANDOMIZADOS mustran la posibilidad de suplementar 9 " P =
gy " . (RETIC): a single-centre, parallel-group, open-label, poeboomgy

el fibrindgeno de manera precoz y su efecto positivo a nivel de TVE (no domi ial fed Slin < 60 min
outcomes). randomised tria d

Petra Innerhofes Markus Mittermay, ied von L Tobias Hell, Stefan Schmid,

‘Barbara Friesnecker, Inga H Lorenz, Mathias Strihle, Verena Rastner, Susanne Trilbsbach, Helmut Raab, Benedikt Treml, Dieter Wally, cute

Benjamin Treichl, Agnes May, Chistof Kranewitter, Elgor Oswald

CONTROVERSIAS n

1. Niveles altos de fibrinégeno se asocian con un mayor riesgo de TVP Kenji Inaba, MD. FACS, Efstathios Karamanos, MD, Thomas Lustenberger, MD, Herbert Schiichl, M,
(no objetivado en los ensayos realizados en PPT) ﬁﬁt’:ﬁ;’y&"“mﬁ o Pecer %ﬁfﬁzshp Talving, MD, FACS,

2. Crioprecipitado vs concentrado de fibrindgeno?

3. Falta de estudios randomizados evaluando outcomes (en marcha). >
4. Falta de evidencia en relacién al momento 6ptimo de 4 ‘
administracion, la manera de suplementarloy las dosis a utilizar.
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BEscosemavmuere - R ——————
5. Los PTM a ratio fija no corrigen los valores de fibrindgeno.

6. ESTUDIOS OBSERVACIONALES sugleren que la suplementacion de
fibrindgeno puede mejorar los resultados.
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-
EARLY CRYOPRECIPITATE IN TRAUMA

STD 26.1% vs CRYO 25.3¢
OR 0.96 (0.75-1.23)

CONTROVERSIAS

1. Niveles altos de fibrindgeno se asocian con un mayor riesgo de TVP
(no objetivado en los ensayos realizados en PPT)
2. Crioprecipitado vs concentrado de fibrindgeno?



[técnicas viscoelasticas]




ECINICAS VISLUELASTILAS: CUIVIVU

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 grafico 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 coagulacién.A medida que la
sangre coagula el piston 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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I ECNILAS VISLCUELASTILAS:
INTERPRETACION

Firmeza
del coagulo

0 mm.

Firmeza Maxima
del Coagulo
(MCF) [mm]

“Tiempo de formacién del coagulo (CFT) [seq]

- Tiempo de Coagulacion (CT) [sec]

Tiempo



|EORIA CELULAR DE LA
COAGULACION

TORM PLASMINOGENO

FT+FVlla / 7 u l

EROMBINA

FIBRINA

l ON 4 PLASMINA
TROMBINA ’L“°AG“"° v

ESTABLE

‘i |  DEGRADACION
lFIBRINA

‘ ACTIVACION DE MAS
PLAQUETAR PLAQUETAS

Review article. A cell-based model of hemostasis. Maureane Hoffman, Dougald M. Monroe 11l. Thromb Hameost 2001; 85:
958-965.Levy et al. Multidisciplinary approach to the challenge of hemostasis. Anesth Analg 2010; 110:254-64

Tanaka et al. Blood coagulation: Hemostasis and thrombin regulation. Anesth Analg 2009; 108:1433-46



TEORIA CELULAR DE LA
COAGULACION: MONITORIZACION

FT+FVIla

!

TROMBINA

11 ADHESION
PLAQUETAR

PLASMINOGENO

|

PLASMINA

COAGULO *
LESTABLE |

DEGRADACION

lFIBRINA
ACTIVACION DE MA
DI AQUETAS p

FIBRINOGENOJPLAQUETAS
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Il < v

TROMBINA [:OAGULO
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‘ ACTIVACION DE MAS

PLAQUETAR PLAQUETAS




TRATAMIENTO DE LA COAGULOiATfA GUIADA POR OBIJETIVOS

CT,, >240s

CTy/CTyp 2 1.25

Upon Emergency Room admission:
Trauma AS Algorithm CHECK BE< -6 mmuol/L or e
Diffuse bleeding and blood > Hb < 10 g/dL ar frvencion
wansfusion considered 17 185225 or
NO TASH-Score = 15
Jyes | ves
ASp<35mm or YES Tranaxamicacid ?
CTyy > 600s or {15-)25 mg/kg as asingle bolus
ML = 5% (within 60 min) [iE mot already given prophylactically)
T DOME |
NO*
A5, <35 mm YES Fibri-jolgen concentrate or =
and #| Cryoprecipitate (dose calculation) ? .
ASpg<9 mm Target: AS;g > 12 mm The role of evidence-based
NO§ algorithms for rotational
AS5., <35mm and .
A5,> 9 mm YES Platelet concentrate * thromboelastometry-guided
or platelet dysf ion 5-10mlfkg bw .
(TRAPTEM < 50 and/or (1-Z pooled or apheresis / 80 kga) bleedlng
"D"T:JMOTD s management. Gérlinger K.
- Korean J Anesthesiol 2019.
= VES | 4ppcc 152510 /kgbw S
ASF,BQ_B i or FFP 10-15mlL / kg bw
NO
Consider FFP
1 10:mL £ ke bwr opidogrel? Warfarina?

Consider Protamine *
{0.3)-0.5 mg kg bw
[25-50 mg/80 kg; 2.5-5

mbL/80 kglin severe bleeding

NO YE

ondiciones dptimas:
{7,2; Ca ionico > Tmmol/L;

4

YES Re-check after 10-15min

using a new blocd sample

Ongoing bleeding

Sangraao Uetener el sangrado (cirugia, arteriografia, ...)

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



[técnicas viscoelasticas]
JUSTIFICACION

1. Técnica in vitro, pero en sangre total (teoria cellular!).

2. Resultados especificos y rapidos, permitiendo una GDT precoz
(coagulopatia dinamica con una amplio espectro).

3. Tratamiento individualizado (Patient Blood Management)

4. Ahorro de recursos (hemocomponentes!)

CONTROVERSIAS

1. EVIDENCIA (STATA, iTACTIC)
2. Curva de aprendizaje
3. Falta de unificacion de técnicas y algoritmos
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Viscoelastic haemostatic assay augmented @
protocols for major trauma haemorrhage
(ITACTIC): a randomized, controlled trial

K Baksaas-Aasen’, L S.Gall?, ) Stenshalle®, N. P Juffermans®, N. Curry®, M. Maegele®, A Brooks”, C. Rourke?,
5. Gillespie?, J. Murphy®, R. Maroni®, P Vulliamy?, H. H. Henriksen®, K. Holst Pedersen®, K. M. Kolstadbraaten’,
M. R.Wirtz*, [ J. B. Kleinveld*, N. Schafer®, 5. Chinna’, R A. Davenport?, P A. Naess', 1. C. Goslings®,

5. Eaglestone?, S. Stanworth™®, P 1. Johansson®, C Gaarder' and K. Brohi®*

© 2020 The Authorts)

Abstract

Purpose: trauma resuscitation pricri ontrol of bleeding and uses major hasmorrhage protocols
(MHPs) to prevent and treat coagulopathy. We aimed to determine whether augmenting MHPs with Viscoelastic Hae-
mostatic Assays (VHA) would improve outcomes compared to Conventional Coagulation Tests (CCTs).

Methods: This was a multi-centre, randomized controlled trial comparing outcomes in traumna patients whao received
‘empiric MHPs, augmented by either 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 traumatic brain injury
(TEI).

Results: Of 356 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 and free of massive transfusion (VHA:
67%, CCT-64%, OR 1.15, 95% C] 076-1.73). 28-day mortality was not different overall (VHA: 25%, CCT- 28%, OR 0.4,
05% C1 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 TEI, 64%
were alive and free of massive transfusion at 24 h compared to 46% in the CCT arm (OR 2.12,95% (01 0.84-534).
‘Conclusion: There was no difference in overall cutcomes between VHA- and CCT-augmented-major haemorrhage
protocols.

Keywords: Trauma, Haemorrhage, Coagulopathy, Thrombelastography, Thromboelastometry

-

regarding mortality between the groups, which showed that this trial
did not cause any harm to patients.
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o e

Start of Control of
bleeding bleeding

TXA (tranexamic acid ) 1 g IV in 8 hours >

Goal-directed resuscitation '

VHA (TEGO®/ROTEM®) or CCT
Ratio 1:1:1 — Plasma, PLT, Cryo
. — Pro-haemostatics (fibrinogen concentrate and TXA)

Haemoglobin
— RBC

VTE
prophylaxis

Dynamic of bleeding
Massive — controllable

Homeostasis - monitor and correct!
temperature, Ca2*, K*, pH, lactate, perfusion etc.

N

Haemostatic resuscitation in trauma: the next generation. Jakob Stensballe, Sisse
R. Ostrowski, and Padr I. Johansson. Current opinion critical care, 2016, 22: 591-597
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Dynamic use of fibrinogen under viscoelastic assessment results in reduced
need for plasma and diminished overall transfusion

requirements in severe trauma

Marta Barquero Lopez, MDI, Javier Martinez Cabaiiero. MD""“_, Alejandro Muiloz Valencia, MD? s

Clara Saez Ibarra, MI)Z, Marta De la Rosa Estadella, MD?, Andrea Campos Serra, MD",

Aurora Gil Velazquez, MDS, Gemma Pujol Caballé, MD{ Salvador Navarro Soto. MD, P]1D4,

Juan Carlos Puyana, MD, FACS?




MASTERING THE USE OF VISCOELASTIC HEMOSTATIC ASSAYS (VHA)
FOR GOAL DIRECTED HEMOSTATIC RESUSCITATION:

*RETROSPECTIVE ANALYSIS
OF SEVERE BLEEDING 2008

VHA (ROTEM™) IMPLEMENTATION

TRAUMA PATIENTS OVER 11 I

PLASMA IS NO LONGER NECESSARY

HOW DO WE TREAT?

YEARS

"TRANSFUSION SRATEGY

2019
3O 45
TOWARDS A NEW PARADIGM 4
EMPIRICAL TRANSITION GDT BASED ON
TIME ROTEM™
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REVIEW ARTICLE

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

2 We suggest a simple definition of TIC.

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

settings. However
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12 Impaired thron Blated 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 tion; FCH, fibri iv., i PCC, pro- .

managementl as 1 trauma guidefines [10]. Vi ic tests other than  thrombin complex concentrate; TXA. tranexamic acid butmg factors,

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

bleeding determined, before PCC administration.

"2 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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“It appears that transfusion therapy is becoming driven by
physiology”. Holcomb.

ile AS/A10 = Amplitude 5/ 10 min after CT [mm)]

BLEEDING

TRAUMA INDUCED COAGULOPATHY
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Introduccion

Situacion clinica inestable, grave o muy grave!!

ASHP Guidelines on Emergency Medicing Pharmacist

Resuscitation. EMPs should be
present during all critical and acute
resuscitative efforts in the ED. Initial
studies of the role of EMPs in the re-
suscitation of trauma patients found
improved safety from decreased pre-
ventable adverse medication events
and expedited time to medication ad-
ministration.'”?* In addition to trauma
resuscitation, EMPs provide value in a
number of clinical emergencies, such

)

Caodigo PPT
Cadigo ICTUS
Cddigo SEPSIS

Cédigo IAM
as stroke, myocardial infarction, car-
diac and respiratory arrest, airway
compromise requiring rapid sequence
intubation and postintubation care, and

“Cédigo INTOXICACION”

0 @

other medical emergencies. The role of

11. 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.
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Emergencias 2022;34:205-217

DOCUMENTO DE CONSENSO

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

Jess Ruiz Ramos'?, Beatriz Calderén Hernanz'#, Yolanda Castellanos Clemente'?,

Manuel Bonete Sanchez" 6, Emili Vallve Alcon'”, 'M.? Rosario Santolaya Perrin'#,

M.? Angeles Garcia Martln”’ Ana de Lorenzo Pinto™® , José Manuel Real Campana‘ A

Javier Ramos Rodriguez'-'?, Cristina Calzén Blanco''? Mllagros Garcia Pelaez' ™,

Héctor Alonso Ramos''3, joan Altimiras Ruiz''s, 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®''
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Ruiz Ramos J, et al. Emergencias 2023;35:205-217

. ) Area de A ; 5
Area de Gestion Atencion ‘Area de Gestidn Area de | Area de
Logistica PR i Docencia nvestigacion
9 Farmacéutica de Riesgos 9
Actividades X Codigo sepsis X Prevencién reconsultas
avanzadas X Resucitacion/Caodigo infarto por AAM
X Cadigo ictus X Revision previa a
X Codigo politrauma administracion

Figura 2. Actividades que realizar por los farmacéuticos de urgencias.
AAM: acontecimientos adversos a medicamentos.
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Introduccion

Amercan Journal of Emergency Medicine xxox (2018) oo

Contents lists available at SciencaDirect

American Journal of Emergency Medicine

https://dol.org/10.1007/511096-021-01262-x

International Journal of Clinical Pharmacy (2021) 43:1128-1132
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COMMENTARY

journsl hamepage: www.elsevier.com/locate/sjem

Clinical pharmacy services in the emergency department

Sofie Rahman Morgan, MD, MBA *, Nicole M. Acquisto, PharmD "*, Zlatan Coralic, PharmD, BCPS %,
Vicki Basalyga, PharmD, BCPS, BCPPS ¢, Matthew Campbell, PharmD, BCPS, BCCCP®, John J. Kelly, DO,
Kevin Langkiet, PhD(c), MSN, RN*, Claire Pearson, MD, MPH",

Erick Sokn, PharmD, MS, BCPS, Michael Phelan, MD'

The integral role of the clinical pharmacist in drug-assisted intubation
at a newly established children’s major trauma center

Kevin Enright' © - Shazia Akram® @ - Amna Hussain'© - Colin V. E. Powell 2

Consorci Corporaci6 Sanitaria
Pharmacist’s activities on a trauma response team
in the emergency department

ASAD E. PATANWALA AND DANIEL P. HAys

Received: 4 September 2020 / Accepted: 24 March 2021 / Published online: 13 April 2021
al

©The Aul 202

RAPID-SEQUENCE INTUBATION PRACTICE RESEARCH REPORTS

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

PRIMER

The Role of the Emergency Pharmacist in
Trauma Resuscitation

Thomas R. Scarponcini, MS', Christopher . Edwards, PharmD?,
Maria . Rudis, PharmD, DABAT, FCCM?, Karalea D. Jasiak, PharmD?, and
Daniel P. Hays, PharmD, BCPS®

Pharmacist’s Impact on Acute Pain Management
During Trauma Resuscitation

Kayla Montgomery, PharmD, BCPS ® A. Brad Hall, PharmD M Georgia Keriazes, PharmD, BCPS, BCOP

Rapid-sequence intubation and the role
of the emergency department pharmacist

JEREMY P. HAMPTON

Jourral of Pharmacy Practice
24(2) 146-159

© The Author(s) 2011
Reprints and permission:
sagepub.comii rmissions.nav
DOI: 10.1177/0897 19001 1400550
hizp:/fpp.sagepub.com
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Pharmacology in
——— Emergency Medicine

@

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

Erin Robey-Gavin, prarmp and Lamies Abuakar, pHARMD
Department of Pharmacy, Mercy Hospital and Medical Center, Chicago, llinois

Corresponding Address: Erin Robey-Gavin, prasn, Department of Pharmacy, Mercy Hospital and Medical Center, 2525 S Michigan Ave,
Chicago, IL 60616
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The Role of the Emergency Pharmacist in
Trauma Resuscitation

Institute of Medicine (IOM)12-14
“To Err is Human”

Thomas R. Scarponcini, MS', Christopher J. Edwards, PharmD?,
Maria |. Rudis, PharmD, DABAT, FCCM’, Karalea D. Jasiak, PharmD*, and
Daniel P, Hays, PharmD, BCPS®

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

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

Farmacoterapia apropiada, - . ,
. . . , - Evaluacién de alergias, farmacos
Reducir errores segura y en el tiempo Adherencia a guias clinicas - ) . .
decuado crénicos e inmunizacidn previa

12. Kohn LT, Corrigan JM, Donaldson MS. To Err is Human: Building a Safer Health System. Washington, DC: National Academy Press; 2000. 13Vernon 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. 14. 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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Por poner la situacion en contexto...

Paciente IOT — Trauma

Trauma and

Acute Care Surgery
Level | Trauma Center

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

(( ::::Jgs?:;:t?:: in Intubated Patients during Acute n=120
o == {8 51% reciben analgesia en Urgencias
> % en pacientes que no requieren 1Q, UCl y llegada 8:00 am — 18:00 pm
Analgesia
Tipo de analgésico Fentanilo
” 2 e . » 0, . .
Via de administracién 25% primeros 30 min
Tiempo en recibir 1° dosis Tiempo medio 57 min
Tiempo entre 12 y 22 dosis Intervalo 30-60 minutos

13. Chao A, Huang CH, Pryor JP, et al. Analgesic use in intubated patients during acute resuscitation. J Trauma 2006;60:579-82
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Pharmacist’s activities on a trauma response team @
‘in the emergen(y department 19 estudios: presencia del FH mejora la seguridad

ASAD E. PATANWALA AND DANIEL P. HaYs RAMs prevenibles y tiempo de administracién de farmacos'3-1¢

Métodos: documentacion de actividad en 2 meses de AF a PPT (horario 14:00-22:00)

Resultados: 304 intervenciones en 264 pacientes Farmacos implicados
L. _ o
1. Recomendacién dosis (60%) % ':en;;iet:sc()i_(gg?;;?ﬁ)
2. Proporcionar informacion sobre el farmaco (27%) 83% de las 3' Antibiéticos_(n='51 107%
3. Recomendar tratamiento alternativo (6%) intervenciones 4' Vacunas (n=35 12(',/) °
4. Recomendar inicio/suspension de farmaco (2%) relacionadas con 5' Fluidoterapia (;1=200 7%)
5. Evitar costes por desaprovechamiento de viales (2%) administracion S ! P

13. Patanwala AE, Hays D, 2010. Pharmacist’s activities on a trauma response team in the emergency department. Am J Health- Syst Pharm. 67:1536-8. 14 Kalina M, Tinkoff G, Gleason W et al. A multidisciplinary
approach to adverse drug events in pediatric trauma patients in an adult trauma center. Pediatr Emerg Care. 2009; 25:444-6. 15. Kelly-Pisciotti SJ, Hays DP, O’Brien TE et al. Pharmacists enhancing patient safety
during trauma resuscitations. Presented at the American Society of Health- System Pharmacists Midyear Clinical Meeting. Las Vegas, NV: Dec 2009. 16. Montgomery K, Hall AB, Keriazes G. Pharmacist's impact on
acute pain management during trauma resuscitation. J Trauma Nurs. 2015 Mar-Apr;22(2):87-90. doi: 10.1097/JTN.0000000000000112. PMID: 25768964.
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IMPACT OF CLINICAL PHARMACISTS ON INITIATION OF POSTINTUBATION

ANALGESIA IN THE EMERGENCY DEPARTMENT - - PP
Dolor, ansiedad por “molestia” fisica y

Erin Robey-Gavin, prarmp and Lamies Abuakar, PHARMD . . . . .
et of Py i Hosi s Vs Gt Cr, B Pacientes con VM + |OT 18 === | emocional del TET, modalidad ventilatoria, BNMy
Corresponding Address: Erin Robey-Gavin, praravo, Department of Pharmacy, Mercy Hospital and Medical Center, 2525 S Michigan Ave, ma n iO b ras de resucita Ci(')n 19

Chicago, IL 60616

Incomunicacién -> HTA + taquicardia
poco fiable

Analgesia post-SIIR en URG: 46-51% ausente/inadeacuada (solo bolus opioide)20-22
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

18. 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. 19. 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. 21. 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.
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IMPACT OF CLINICAL PHARMACISTS ON INITIATION OF POSTINTUBATION
ANALGESIA IN THE EMERGENCY DEPARTMENT

Erin Robey-Gavin, pHarmp and Lamies Abuakar, pPHARMD

Department of Pharmacy, Mercy Hospital and Medical Center, Chicago, llinois
Corresponding Address: Erin Robey-Gavin, praavo, Department of Pharmacy, Mercy Hospital and Medical Center, 2525 S Michigan Ave,
Chicago, IL 60616

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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Retraso en el manejo de dolor: mayor riesgo de isquémica miocardica,
Pharmacist's Impact on Acute Pain Management inmunosupresion, estrés postraumatico e hipercoagubilidad?3-24
During Trauma Resuscitation

Kayla Montgomery, PharmD, BCPS M A. Brad Hall, PharmD M Georgia Keriazes, PharmD, BCPS, BCOP

“Any potential improvement in time to provision of analgesia may positively
impact hospital reimbursement and rankings” by Centers for Medicare and
Medicaid Services?®

Objetivos TABLE] Baseline Characteristics

Pharmacist Pharmacist Not
Participating  Participating

1. Decreased door-to-pain medication time

L Characteristic (n = 170) (n = 170)
2. Greater decrease in mean pain score from door-to- @ Age (y), mean (range) o1 (18100 A1 (1887)
Sex: male, n (%) 120 (71) 122 (72)
ED transfer Race
January 1, 2009 - May 31, 2013 White, n (%) 132 (78) 122 (72)
Farmacéutico/a presente vs no presente n=340 Black, n (%) 22 (13) 31(18)
Hispanic, n (%) 16 (9) 14 (8)
. .. . Oth % 0 3(2
- The ED pharmacist participates in Other, n %) 2
. . Pain score on arrival, mean 8 8
all trauma alerts during their Pain medication adrin- 61 (36) 40 (24)

istered prior to arrival
scheduled hours by EMS. (%)

Abbreviation: EMS, Emergency Medical Services.

23. Kelly-Pisciotti SJ, et al, 2009. Pharmacists enhancing patient safety during trauma resuscitations. Presented at the American Society of Health-System Pharmacists Midyear Clinical Meeting. Las Vegas, NV; 24. Montgomery K,et al, 2015. Pharmacist's impact on acute pain management
during trauma resuscitation. J Trauma Nurs.;22(2):87-90. 24. National Health and Medical Research Council (NHMRC). Acute pain management: scientific evidence . https:// www.nhmrc.gov.au/_files_nhmrc/publications/attachments/cp57.pdf.
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Pharmacist’s Impact on Acute Pain Management
During Trauma Resuscitation

Kayla Montgomery, PharmD, BCPS M A. Brad Hall, PharmD M Georgia Keriazes, PharmD, BCPS, BCOP

TRBLE2 Mechanism of Injury

Pharmacist = Pharmacist Not
Participating ~ Participating
(n = 170) (n=170)
Characteristic n (%) n (%)
Motor vehicle crash/ 87 (51) 89 (53)
motorcycle crash
Fall 32(19) 16 (9)
Assault 17(10) 30(18)
Gunshot wound 11 (7) 16 (9)
All-terrain vehicle 4(2) 5(3)
accident
Pedestrian-motor 10 (6) 9(5)
vehicle
QOther? 9(5) 5(3)
Dog attack, industrial accidents, sky diving, crush injuries, efc.

Resultados

1. Decreased door-to-pain medication time

2. Greater decrease in mean pain score from door-to-ED transfer

Pharmacist participating

® Hydromorphone
® Fentanyl

= Morphine

Pharmacist not participating

® Hydromorphone
® Fentanyl

m Morphine

Figure 1. Pain medication administered.

TBLES Results

Pharmacist

Pharmacist Not

| Overall door-to-pain medication time (mean, min) [ 17 21 03
[ Time rrom dispense-1o-patient (mean, minJ | 24 | 2./ | bl
Change in pain score door-to-ED transfer (NPRS) -24 -2.8 57
Prehospital to first ED pain medication (mean, min) 299 32 .68
Abbreviations: ED, emergency department; NPRS, Numeric Pain Rating Scale.
CONCLUSION

To our knowledge, this is the largest review to measure
the benefits of clinical pharmacy services during trauma
resuscitation. A pharmacist’s participation on the trauma
resuscitation team was associated with decreased mean
time to first pain medication administration. The reduced
time intervals measured are likely due to the clinical phar-
macist’s proactive participation during trauma resuscita-
tion. Our findings may support further incorporation of a
clinical pharmacist on a trauma resuscitation team, allow-
ing nursing staff greater time for direct patient care.
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ORIGINAL ARTICLE

A Multidisciplinary Approach to Adverse Drug Events in
Pediatric Trauma Patients in an Adult Trauma Center

L Prescripcion
Michael Kalina, DO, Glen Tinkoff, MD, Wendy Gleason, RN, Paula Veneri, RN, and Gerard Fulda, MD Errores de medicacion
Administracion

Métodos: creacion de equipo multidisciplinar con pediatra, enfermeria pediatrica, coordinador de
pediatria, trauma y farmacéutico/a = atencidon del PPT pediatrico (Pediatric Care Team)

1 afio de estudio (grupo control afio 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
2. Reduccion de 53% errores de administracion (19 vs 9, p=005) ® Lamotrigina
® Fentanilo
3. Aumento en documentacion del peso del paciente (90 vs 81%, p=0.048) ¢ Propofol
® Ranitidina

14. 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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. T Estandarizacion farmacoterapia
Evidencia limitada > . . . .
utilizada y tiempos de administracion

RAPID-SEQUENCE INTUBATION PRACTICE RESEARCH REPORTS
_ _ , , o ‘video camera and a microphone, which record
Effectiveness of interventions to improve medication l@ﬁ continuously (manual activation is not required)
use during rapid-sequence intubation in a pediatric . . . y
emergenc?y dgpartmqent P established part of ED quality assurance, peer review,
and research activities”
Estudio pre y post intervencion
Objetivos Enero 2011 Abril 2014
. . Retrospectivo ) ) _ )
Estandarizar farmacoterapia en SIIR 18 meses Checklist period Checklist + card period
. . N 3 run-in period 12 meses 10 meses
Mejorar tiempos de administracidon (3 meses video)

26. 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.
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Rapid Sequence Intubation Checklist

Checklist to be used by 2™ attending

Laryngoscopy [ Confirmation |
— —

[] Ask Team Leader if difficult airway suspected

(] Confirm 3 minutes of pre-oxygenation

[J Confirm pre-oxygenation started by NRB/CPAP/BMV
[] Start preoxygenation timer

02 sat prior to intubation:___

[ Identify attending , PEM fellow, or 2™- 4™ year EM

[J Confirm at least 3 minutes have elapsed
since atropine/ lidocaine administration

(] Confirm ETCO2 present within 20
seconds of ETT placement
[ No — consider pulling ETT

resident to perform 1* attempt O N/A
[J Confirm Atropine ordered for: age <12months, <5 ] Ensure nurse will administer sedative and
years and getting sux, 2™ dose of sux or bradycardia paralytic medications rapidly and
[IN/A successively
[J Confirm Lidocaine ordered for suspected increased [ Start paralytic timer with flush
ICP or asthma [] Ensure 45 seconds elapsed since paralytic
[JN/A flushed

Unsuccessful Intubation

[J Confirm induction agent ordered (Ketamine or
Etomidate)

[J Confirm Rocuronium (not Succinylcholine) ordered
for K>5.5 or suspected neuromuscular disease
[JN/A

[] Start attempt timer (45 seconds) upon
insertion of blade into mouth

[J Enforce stopping laryngoscopy for:
[145 seconds since initial blade insertion

] Confirm that Re-oxygenation occurs
by providing BMV until sats stable
for 1 minute.

Consider oral airway to assist BMV

[] Discuss with team lead the planned
change in approach before next

[] Confirm administration of Atropine/ Lidocaine as CON/A attempt
soon as available [J 02 saturation drops below 90% [J Check with team lead if Anesthesia
[IN/A [IN/A page needed
O Confirm ETCO, itor attached b bag and [ Visualize ETT on Storz monitor [] Confirm sedative and paralytic re-
mask passing through cords dosed if patient movement noted
[J Confirm Storz ready to use [INo [IN/A

©2009-2013, Cincinnati Children's Hospital Medical Center. All Rights Reserved. Do not copy or distribute without proper attribution to Cincinnati Chlldrens Hospital Medlcal Center. The contents of this

publication, including text, graphux and other materials (“Contents”) is a recitation of general scientific principles, intended for broad and general
ic service of Cincinnati Children's Hospital Medical Center (CCHMC). The information should in no way be considered as offering medical
services, either formal or informal. See Introduction for full text of di

solely for educational and i al asan
advice for a particular patient or as ituting medical

g and k and is offered
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Rapid Sequence Intubation

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

[J Lidocaine (suspected increased ICP or asthma)
O NA

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

RSI MEDICATIONS
Sedative
Etomidate
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 RSI upon order from MD

[C] Fentanyl
[] Vecuronium

AFTER RSI HAS BEEN COMPLETED

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

E Discard any opened vials of medication
Return unopened vials to Pyxis return bin or locked cabinet in
“B” Med Room

[] 1f meds were prepared but none were given, “waste” kit in
Pyxis



Literatura sobre atencion farmacéutica en el PPT

The American Journal of Emergency
Medicine
ELSEVIER Volume 36, Issue 2, February 2018, Pages 290-293 Time from injury tO

antibiotics, positive
Impact of an emergency medicine predictor of infection
pharmacist on initial antibiotic

prophylaxis for open fractures in trauma
patients +#, 4

Somer Harvey & &, A. Brad Hall &, Kayla Wilson &

May 1, 2014 - June 30, 2016

— @/ 12 hora

RESULTS

Secondary outcome

With pharmacist 14 min
Without pharmacist 20 min

n=146
Primary outcome: proportion of patients with initial antibiotic Primary outcome P=0.02
prophylaxis in accordance with the EAST guidelines ‘ . Tybe Ill open fractures
recommendations With pharmacist 81% —H=
Without pharmacist 47% Guidelines recomended ATB
p<0.01 74% with pharmacist vs

Secondary outcome: door-to-antibiotic administration times

29% without pharmacist
p<0.01

28. 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.



Urgencia prehospitalaria = )
(\,J Parc Tauli
Consorci Corporaci6 Sanitaria

Air Medical Journal 41 (2022) 128-132

Contents lists available at ScienceDirect

Air Medical Journal
|[ SI '\'['[{ journal homepage: http://www.airmedicaljournal.com/
Review Article m National Library of Medicine
Pharmacy in Flight: Impact of Clinical Pharmacist in Prehospital

Care

Kelsey Beatrous, PharmD *, Stephanie Tesseneer, PharmD, Damon Darsey, MD

Mississippi Center for Emergency Services, University of Mississippi Medical Center, Jackson, MS

User Guide

Publffed”

Save Email Send o Display options 3
» Am J Health Syst Pharm. 2020 Jun 4;77(12):918-921. doi: 10.1093/ajhp/zxaa082. FULL TEXT LINKS
National Library of Medicine . .. . OXFORD
Collaboration by emergency medicine pharmacists ACADEMIC

and prehospital services providers

ACTIONS

Pubmed ® m Nicole M Acquiste 7, Jeremy T Cushman 2, Amber D Rice 3, Christopher J Edwards 4

Advenced User Guide Affiliations + expand - :
PMID: 32377687 DOI: 10.1093/ajhp/zxaa082 [ Collections

Save Email Send to Display options X
> Am J Health Syst Pharm. 2015 Jan 1;72(1):61-3. doi: 10.2146/ajhp140038. FULL TEXT LINKS
R . 5 OXFORD
Pharmacist input into statewide treatment protocols ACADEMIC
for emergency medical services
ACTIONS

1 i 2 2
Meghan E Groth ', Wesley D McMillian 2, Daniel L Wolfson
Affiliations + expand
PMID: 25511840 DOI: 10.2146/ajhp140038

29. Beatrous K, Tesseneer S, Darsey D. Pharmacy in Flight: Impact of Clinical Pharmacist in Prehospital Care. Air Med J. 2022 Jan-Feb;41(1):128-132. doi: 10.1016/j.amj.2021.10.002. Epub 2021 Nov 14. PMID: 35248331. 30. Nicole M Acquisto, Jeremy T
Cushman, Amber D Rice, Christopher J Edwards, Collaboration by emergency medicine pharmacists and prehospital services providers, American Journal of Health-System Pharmacy, Volume 77, Issue 12, 15 June 2020, Pages 918-
921, https://doi.org/10.1093/ajhp/zxaa082 31. Groth ME, McMillian WD, Wolfson DL. Pharmacist input into statewide treatment protocols for emergency medical services. Am J Health Syst Pharm. 2015 Jan 1;72(1):61-3. doi: 10.2146/ajhp140038. PMID: 25511840.
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Fenilefrina Aguettant 50 microgramos/ml
™ | Solucién inyectable en jeringa procaggada

10 ml = 500 microgramos |
L0132A01

03 2025 Inyeccion intravenosa / Blster estéril / Protéjase de la luz / No drlnnm de su uso

Efedrina AGUETTANT 3 mg/ml ’ | ) Qi o rmniice

. Solucién inyectable en jeringas precargadas .
solucion inyectable en jeringa precargada 100'mg/ b g ‘

cloruro de suxametonio anhidro - IV 10 ml
Lote: E0393A02 e |

Zennux 10 mg/ml §§ SR §

var en nevera (2°C - 8C). No cor

4 L0129A01 : /
Conasry 208
| oo 06 2023 El medicamento debe ser utilizada.
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Situacion actual en nuestro centro
Profilaxis antibiotica en fracturas abiertas

Complicaciones variadas Huesos largos: tibia
@ Sindrome compartimental:

riesgo EEII

Trauma mayor
TVP

Pelvis/Fémur 32-33 Tardias

I Hemorragia severa I

Cadera/costillas

Riesgo vital:

Osteomielitis
*  Unidninefectiva
Osteoartritis post-trauma

o TVP, contusion pulmonar
Daino neurovascular

y piel/partes blandas3*

32. Cary DV. Management of traumatic femoral shaft fractures. JAAPA. 2005 Feb;18(2):50-1. doi: 10.1097/01720610-200502000-00008. PMID: 15742783. 33. 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. 34 Schlickewei W, Kuner EH, Mullaji AB, Gotze 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.
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Profilaxis antibiotica en fracturas abiertas

Contaminacion de una fractura abierta

Microorganismos 353841

Complicaciones tardias

Staphylococcus aureus,

25 % - factores de riesgo38-40

staphylococcos coaqulasa-
I Osteomielitis3>37 I ~ P }‘,/egativo YBGgN
Gravedad + dafio NV
Grado de contaminacién J Enterococcos, anaerobeos,
. . . . . hongos, y micobacterias
Tiempo y efectividad del desbridamiento gos.y
Optimizacion del tratamiento ATB Agua: Pseudomonas,

Aeromonas o Vibrio sp

Gustilo-Anderson open fracture grading

Clasificacion de las fracturas abiertas

‘
35. Schmitt SK. Osteomyelitis. Infect Dis Clin North Am. 2017 Jun;31(2):325-338. doi: 10.1016/j.idc.2017.01.010. PMID: 28483044. 36. 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. 37. 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. 38. 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. 39.
DelLong 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. 40. 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. 41. 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.
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Profilaxis antibiotica en fracturas abiertas

Prevencion de
osteomielitis

. . . Riesgo de infeccion elevado si > 12h:
— 42-44 37D
Desbridamiento precoz Z Primeras 6 horas é7 Fractura de tibia, tibia-Tipo 1B %

Fijacion (si es necesaria)

Profilaxis antibiética — Z Primeras 6 horas 46-4°

42. Prodromidis AD, Charalambous CP, 2016. 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; 30(7):397-402.; 43. Schenker ML, et al, 2012. Does timing to operative debridement
affect infectious complications in open long-bone fractures? A systematic review. J Bone Joint Surg Am.; 94(12):1057-64.; 44. Calhoun JH, 2012. Optimal timing of operative debridement: a known unknown: commentary on an article by Mara L. Schenker, MD, et al. J Bone Joint Surg Am.;
94(12):€90.; 45. Foote CJ, et al, 2021. 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.;103(3):265-273.; 46. Patzakis MJ, et al, 1983.
Considerations in reducing the infection rate in open tibial fractures. Clin Orthop Relat Res.; (178):36-41.; 47. Seligson D, Henry SL, 1991. Treatment of compound fractures. Am J Surg.;161(6):693-701.; 48. Patzakis MJ, et al, 2000. Prospective, randomized, double-blind study comparing
single-agent antibiotic therapy, ciprofloxacin, to combination antibiotic therapy in open fracture wounds. J Orthop Trauma.;14(8):529-33.; 49 Gosselin RA, et al, 2004. Antibiotics for preventing infection in open limb fractures. Cochrane Database Syst Rev. (1):CD003764



Gustilo-Anderson open fracture grading®9->t

. Mida de
. Contaminacio Dan Dan
‘ TIleS ‘ la ferida y y
0sSi vascular
| <1lcm Absent/minima
1] >1cm Moderat
Absent
IHIA
1113 Qualsevol Severa
mida

HIC Present

Reserva pell i parts
toves

Adequada

Inadequada
amb

desbridament |

Inadequada

ification of type Ill (severe) open fractures relative to treatment and results. Orthopedics. 1987 Dec;10(12):1781-8. PMID: 3324085.



Tipus

Profilaxi antibiotica en fractures obertes

Abséncia de contaminacio

Contaminacio terra

Clostridium spp

Amoxi-Clav 2gr/200 mg c/8h

Al-lérgia betalactamics

Clindamicina 900 mg
+ 600 mg/8h a iniciar 8 hores després
Sospita MRSA Vancomicina dosi de carrega 20-35 mg/kg
(max 3000 mg)
+15-20 mg/kg/8-12h monitorizacid farmacocinética

Amoxi-Clav 2gr/200 mg c/8h
+ Metronidazol 500 mg c/8h

Al-lérgia betalactamics

Clindamicina 900 mg + 600 mg/a iniciar 8 hores després
+ Metronidazol 500 mg/8h
Sospita MRSA Vancomicina dosi de carrega 20-35 mg/kg
(max 3000 mg)
+15-20 mg/kg/8-12h monitorizacion farmacocinética

Contaminacio aigua

Pseudomas, Aeromonas sp

Pipe-Tazo 4gr/500 mg c/6h

Al-lérgia

Meropenem 1 gr/8h

Aigua salada Vibrio sp

Associar Doxiciclina 100 mg/12h

Amoxi-Clav 2gr/200 mg c/8h
+ Gentamicina 5mg/kg/24h

Al-lérgia betalactamics

Clindamicina 900 mg
+ 600 mg/8h a iniciar 8 hores després
+ Gentamicina 5mg/kg/24h
Sospita MRSA Vancomicina dosi de carrega 20-35 mg/kg
(max 3000 mg)
+15-20 mg/kg/8-12h monitorizacié farmacocinética

Amoxi-Clav 2gr/200 mg c/8h
+ Gentamicina 5mg/kg/24h
+ Metronidazol 500 mg/8h

Al-lérgia betalactamics

Clindamicina 900 mg
+ 600 mg/8h a iniciar 8 hores després
+ Gentamicina 5mg/kg/24h + Metronidazol 500 mg/8h
Sospita MRSA Vancomicina dosi de carrega 20-35 mg/kg
(max 3000 mg)
+15-20 mg/kg/8-12h monitorizacion farmacocinética

Pipe-Tazo 4gr/500 mg c/6h
+ Clindamicina 900 mg
+ 600 mg/8h a iniciar 8 hores
després

Al-lérgia

Meropenem 1 gr/8h + Clindamicina 900
mg
+ 600 mg/8h a iniciar 8 hores després
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Traumatismo
penetrante
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Javi! Apunalado, le hemos hecho
una ventana pericardica q atb le
pongo?? 22:33




Perspectivas de futuro y temas pendientes

Traumatismo penetrante

Lesidon causada por
laceracion, desgarro (herida de velocidad baja/media) o
transferencia de energia cinética (herida de alta velocidad)
por un objeto extrafio y que causa dafo en piel y partes blandas
creando una herida abierta®?

Lesiones
mas
comunes

Heri . , Herida
erida Localizaciones mas
por de bala
comunes
arma

Abdomeny tdérax
blanca

Manejo
Localizacidn - lesion de 6rgano - mecanismo

Sospecha diagnéstica en el traumatismo penetrante>3-35

Herida por arma blanca

Taponamiento cardiaco, hemotoérax,

Térax anterior 2 .
hemoneumotdrax, neumotorax

Lesién diafragmatica, esplénica o visceral,

Abdomen
hemoneumotorax

Herida de bala

Troncal Mayor gravedad

Sindrome compartimental, fractura,

Extremidades s
lesién neurovascular

52. American College of Surgeons Committee on Trauma,. Advanced trauma life support student course manual. 10th ed. Chicago, IL: American College of Surgeons; 2018. 53. Hospenthal DR, et al, 2011. Guidelines for the prevention of infections associated with combat-related injuries:
2011 update. J Trauma;71(2 Suppl 2): S210-S234. 54. Goldberg SR, et al, 2012. Eastern association for the surgery of trauma. prophylactic antibiotic use in penetrating abdominal trauma: An eastern association for the surgery of trauma practice management guideline. J Trauma Acute Care
Surg. 2012;73(5 Suppl 4):321.
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Recomendaciones de profilaxis antibiética en el traumatismo penetrante®>->6

Facial: evidencia limitada en ausencia de fractura abierta

Cerebral: Cefazolina IV 2 gr/6-8h 5d (o hasta foco controlado); Cipro + Vanco
TCE en alergia a penicilinas, + Metronidazol si contaminacidn severa

Ocular: Levofloxacino 500 mg IV/VO /24h 7d

- Cefazolina IV 2 gr/6-8h + Metronidazol IV 500 mg/8-12h 1d
Traumatismo abdominal - Levofloxacino IV/VO 500 mg/24h 1d en alérgicos a penicilinas
(evidencia limitada para duracién >24h foco controlado)

- Cefazolina IV 2 gr/6-8h 1-3d

UEITE B .S PRI PR IETE 28 - Clindamicina VO 300-450 mg /8h — IV 600mg/8h 1d

Cefazolina 30 mg/kg IV ¢/6-8h (maximo, 100 mg/kg/dia)
Ceftriaxona 100 mg/kg/dia IV ¢/12-24h (SNC)
Ciprofloxacino 10 mg/kg IV (10 —20 mg/kg VO) ¢/12h
Metronidazol 7.5 mg/kg IV c/6h

Levofloxacino 8 mg/kg IV/VO c/12h

Clindamicina 25-40 mg/kg/dia IV ¢/6-8h

Dosificacidon en pediatria

55. Hospenthal DR, et al, 2011. Guidelines for the prevention of infections associated with combat-related injuries: 2011 update. J Trauma;71(2 Suppl 2): S210-S234. 56. Goldberg SR, et al, 2012. Eastern association for the surgery of trauma. prophylactic antibiotic use in penetrating
abdominal trauma: An eastern association for the surgery of trauma practice management guideline. J Trauma Acute Care Surg. 2012;73(5 Suppl 4):321.



Perspectivas de futuro y temas pendientes

OJ Parc Tauli

Consorci i Corporaci i6 Sanitaria

Otros temas pendientes

Profilaxis anticonvulsiva en TCE Sedoanalgesia post-10T

Registro de farmacoterapia
administrada

Hipertonico vs Manitol en TCE




Para terminar... ~—

O'I Parc Tauli
Characteristic No. (%)

Consorci Corporaci6 Sanitaria
Pharmacist involvement in trauma resuscitation across |-

Table 1. Hospital Characteristics (n = 110)

. Midwest 43 (39)
the United States: A 10-year follow-up survey .
Southwest 22 (20)
Northwest 10::)
Pharmacist involvement with trauma teams increased -~ 26
significantly from 23% in 2007 to 70% (77/110) in 2017, p < 0.001. Acadeic medical center 064
Community hospital 40 (36)

Reasons for not considering pharmacist involvement 21 trauma centers Acul
staffing difficulties (7), no need/no value (6), lack of pharmacist training (2), and vt o
cost (2) P;v:l‘lll 11410
Level | 18(16)
Level Il 19(17)

department annual volume

8 respondents stated that they did not realize

<40,000 16 (15)

pharmacists could have arole in trauma 40,000-59.995 1709
. - 60,000-79,999 26 (24)
resuscitation 80,000-99,999 20 (18)
100,000-119,999 16 (15)

120,000 15 (14)

*Respondents were allowed to select multiple answers

57. 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



https://doi.org/10.1093/ajhp/zxz124
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Figure 1. Trauma resuscitation pharmacist coverage. ?< 8 hours, p = 0.6; 9-16 Table 2. Phamacist Seices Proided Dunng Trauma Resusciaton
— . ! - by — cHy —
hours, p = 0.11; 17-24 hours, p = 0.6: °p = 0.003:°p = 0.037. Senice 207 (=57 M1 =Ty 8
100% 1 Calculate doses 52 (1) 70(%) 021
90% Medication information 51(30) 58 (80) 012
80% |
0% | 22007 (0= 57) Medication preparation 49 (86) 85 (89) 06
60% - 2017 (n=74) Medication compatibiity recommendations 46 81) 5778) 071
50% 1 Proactive recommendations 39(69) 4866) 075
40% - 38% 37%
30% 32% Quick access to controlled medications 37 69) 43 (66) 083
30% 26% 25%
20% - Medications o remote areas 2(%) 26 (36) 073
10% + Ensure documentation 916) 00 0.11
O <Shows' | 9-16hows’ | 1724 hours' | Ensurebiling B 69 085
“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 2 (4
2Respondents were allowed to select multiple answers.
PAutomated 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% (9/12)

Not considering it 24% (5/21)

“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”
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Marta Barquero Lépez, Servicio de Anestesiologia y Reanimacion, Hospital Universitario Mutua de Terrassa
Javier Ramos Rodriguez, Servicio de Farmacia, Corporacion Sanitaria Parc Tauli, Sabadell




