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INTRODUCCION

Vinculo misterioso y méigico entre la Vida y la sangre

La transfusién sanguinea ha salvado millones de vidas

Aumento de la morbimortalidad

Riesgos infecciosos y no infecciosos

Respuesta inmunomoduladora por la transfusién sanguinea( TRIM)

Red blood cell transfusion in critically ill children: A narrative Review
Pediatr Crit Care Med. 2011 ;12:174-183



REVIEW ARTICLE

Serious hazards of transfusion in
Elaine Harrison & Philip Bolton

Royal Hospital for Sick Children, Glasgow, Scotland, UK

Los efectos adversos son mas frecuentes en los nifios

Mas del 80% de los reportes de SHOT

Desconocimiento de indicaciones especificas en los pacientes pediatricos
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Complicaciones :
Nifios 10.7/1000 unidades transfundidas
Adultos 2.5/1000 unidades transfundidas
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Pediatric Anesthesia 2011;21:10-13
British Journal of Haematology 2013;163:303-314

Clin Lab Med 2021 ; 41: S1-67



Paediatric SHOT summary from 2021




Aumento de dias estancia en UCI
Aumento de dias de ventilacién mecanica
Aumento de infecciones nosocomiales
Aumento de mortalidad

Bateman ST, Lacroix |, Boven K, et al: Anemia,blood loss, and blood transfusions in North American children in the intensive care unit.

Am ] Respir Crit Care Med 2008; 178:26

295 pacientes UCIP . Transfusién liberal aumento de mortalidad

Kneyber MC, Hersi MI, Twisk JW , et al: Red blood cell transfusion in critically ill children is independently associated with increased mortality.
Intensive Care Med 2007; 33: 1414-1422

1639 pacientes : aumento mortalidad , estancia UCI y hospitalaria

Stone T7, Riesenman PJ, Charles AG: Red blood cell transfusion within the first 24 hours of admission is associated with increased mortality in the
pediatric trauma populatién: A retrospective cohort study.

J Trauma Manag Outcomes 2008; 2:9




277 pacientes quemados
Pacientes transfundidos mayor incidencia de sepsis ; FOM, muerte

Eschke MG, Chinkes DL, Finnerty CC, et al: Blood transfusions are associated with increased risk for development of sepsis in severely burned pediatric
patients.

Crit Care Med 2007; 35:579-583

435S pacientes en UCI

GR mas de 14 dias de almacenamiento asociado a mayor incidencia de muerte y FOM
Gauvin F, Spinella PC, Lacroix J, et al: Association between length of storage of transfused red
blood cells and multiple organ dysfunction syndrome in pediatric intensive care patients.

Transfusion 2010; 50: 1902—-1913

977 pacientes en UCIP - USA
GR mas de 13 dias de almacenamiento alta incidencia de FOM y estancia en UCI

Karam O, Tucci M, Bateman ST, et al: Association between length of storage of red blood cell units and outcome of critically ill children: A prospective
observational study.

Crit Care 2010; 14:R57




Porque debemos utilizar estrategias de ahorro sanguineo ?

Evidencia de aumento de morbimortalidad

Disminucién progresiva de los donantes

Multiples riesgos de la terapia transfusional

Altos costos

Patient Blood Management
Anesthesiology 2012; 116:1367—76



PATIENT BLOOD MANAGEMENT

Es aproximacién basada en evidencia multidisciplinaria y multimodal
Aplicable a todos los pacientes

objetivo
disminuir la morbimortalidad por la transfusién sanguinea
mejorar el resultado de los pacientes

Transfus Med Hemother 2012:;39:67-72

Society for the advancement of patient blood management. 2022. https: // sabm.org/



https://sabm.org/

PATIENT BLOOD MANAGEMENT

* Avance en la medicina transfusional en los dltimos S0 afios

* OMS : (World Health Alliance Resolution A63.R12)

Es una estrategia para promover la seguridad de los pacientes

y una alternativa a la terapia transfusional

* The Joint Commissién :

Mejorar los resultados clinicos y la seguridad de los pacientes




PATIENT BLOOD MANAGEMENT

Why certifictin?

True, yos can implement a program and begin to reap the
benefit. Bit toraxim= tte reurs m your € fort and
investment, having a knowledgeable third party review your
processes and practices may ensure that you make continuous
quality improvements. When considering the impact of further
reducing blood usage by even 1% on patient outcomes, reduced
hospital stays, readmissions, risk reduction and on your hottom
line, the effort and cost involved with certifict io isirsi qui fiat ty
comparison.

firhe AABB and Joint Commission reviewers validated aspects of
our PBM program where we are doing well, and suggested other
areas where we could improve. In a program that spans so many
departments, this external review provides the clout we needed
to gain the necessary engagement and adoption throughout the
hospital.0

--Steven M. Frank M.D., Johns Hopkins Health System Blood

[0 ManagementProgram,PatientBloodManagemeat([Certifict io [

pilot site

What can my hospital do to prepare?

A Assess your readiness by reviewing the specific AABB
Standards for a Patient Blood Management Program
(available at aabb.org/marketplace).

A Get your standards questions answered at
standards@aabb.org.

A Visit www.aabb.org/pbm for patient blood management
resources.

A Email gualityhospitals@jointcommission.org with any
questions and for an application.

116

Patient Bbod Management
Certifiction fa Your
Hospital and Patients

a3 T
. P The Joint Commission

Patient Blood Management Certification

a .
.| P77 The Joint Commission

Patient Blood Management Certification

The Joint Commission and AABB have teamed up to offer
Patient Blood Management Certifictio. Bised o te AABB
Standards for a PatienaBlood Management Program, this
new voluntary certifictio is avai l&l e to fospi td s and
critical access hospitals that are accredited by

The Joint Commission.

What is Patient Blood Management?

Patient Blood Management is an evidence-based,
multidisciplinary approach to optimizing care of patients who
might need transfusion. It encompasses all aspects of patient
evaluation and clinical management surrounding the transfusion
decision-making process, including the application of appropriate
indications, as well as minimization of blood loss and optimization
of patient red cell mass.

Patient Blood Management by the Numbers

A Blood transfusion is the most common procedure performed
during hospitalization.

A 11% of all hospital stays with a procedure include transfusion.

A 50% of red blood cell transfusions are found inappropriate.

A Nearly 14 million allogeneic red cell units are transfused each
year at a cost to hospitals of over $3 billion (average red cell
$225/unit).

What& in it for my hospital?

1t& not easy implementing a cross-functional patient blood
management program that is sustainable and scalable. But
implementing practices to reduce unnecessary transfusions that
reflet your tospstd s 2 and reeds ina fhased @prach @n
reap such benefit &:

A Risk reduction in fewer adverse events and incidents

A Improved patient outcomes

A Reduced hospital stays, readmissions, and lengths of stay
A Ensuring blood availability for those most in need

A Optimized care for those who may need transfusion

A Fostering collaboration throughout the hospital

A Providing a competitive edge in the marketplace

A Enhanced staff recruitment and development

A Cost savings

Successes achieved through blood
management programs

Positive results from hospitals that have implemented
programs include:

A Implementation of an anemia management program that
resulted in a reduction of red blood cell transfusion by 62%

A A 25% reduction in hospital stays for non-transfused vs.
transfused patients

A Transfusion guideline implementations have been associated
with 47% reduction in the odds of death and 50% decrease in
total hospitalization costs after cardiac surgery

A Ahospital@ firt year d ipleentdin epenses fo b @d
decreased $510,000
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No se trata solo de
utilizar voldmenes
mas pequefios

Diferencias con adultos

KEY OPINION
LEADERS

PBM

KNOWLEDGE

@ International Foundation for
Patient Blood Management

Diferencia en la tolerancia

a las perdidas sanguineas

Diferencias en consumo de
oxigeno gasto cardiaco

Transfus Med Rev. 2016; 30(4):235-41.
Paediatr Anaesth. 2019; 29(3):231-36.



Gasto cardiaco:
- Neonato: 350mL/Kg/min
-Lactante: [50mL/kg/min

(A expensas de FC)
Volemia:
Niveles de Hb: 70-90 mL/Kg
_RN: 14-20 g/dL (HbF)
-Lactante: 10-14 ¢/dL
-Nifios: 12-13.5 g/ dL (HbA) P«

T

Tasa de consumo de

b

oxigeno:
5.8mL / 100g / min

Diferencias con adultos

Gasto cardiaco:
70mL/ Kg /min

Volemia:
60-70 mL/Kg

Niveles de Hb:
-Hombres: >13 g/dL
-Mujeres: >12 g/dL

Tasa de consumo de oxigeno:
3.5mL / I100g / min



Diferencias con adultos

Lactante de 8 kg . Adulto de 70 Kg
80mL/kg | 60mL/kg
(Volume intravascular : 600 ml mL) (Volumen intravascular : 4.200mL)

Paediatr Anaesth. 2019; 29(3):231-36.



Predictores de la transfusidon sanguinea

Concentracién preoperatoria de Hemoglobina

Perdidas sanguineas

Umbral transfusional

Transfusion Med Hemother 2012:39:67-72



PATIENT BLOOD MANAGEMENT

Optimizacién del volumen eritrocitario

Reduccién de las perdidas sanguineas

Optimizacién de la coagulacién

Aumento de la tolerancia individual a la anemia

Transfusiones basadas en evidencia

Anaesthesia and analgesia September 2022 ¢ Vol 135 num 3



s EDITORIAL

Patient Blood Management Is a New Standard of Care
to Optimize Blood Health

Susan M. Goobie, MD, FRCPC

2021, the WHO called for implementation of PBM as a
global standard of care.® The WHO policy statement,
“The Urgent Need to Implement PBM,” is an appeal
to transform awareness into implementation. This call
for action creates a sense of urgency for health care
entities to implement PBM; “a systematic, multidisci-
plinary, multiprofessional concept to routinely mini-
mize these risk factors, and, in so doing, significantly
and cost-effectively improve health and clinical out-
comes for hundreds of millions of medical and sur-
gical patients, pregnant women, neonates, children,
adolescents, elderly people, and the population as a
whole”.® A full WHO PBM implementation guide is
to follow this year.

Anaesthesia and analgesia September 2022 ¢ Vol 135 num 3
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Aumento de la masa eritrocitaria




Aumento de la masa eritrocitaria

[.a anemia factor de riesgo para transfusion sanguinea
Predictor independiente de mortalidad

Afecta 30-409% de los nifios
10-15 % paises industrializados

Alta incidencia de anemia en Nifios criticos

Recomendaciéon SABM (Society Advanced Blood Management)
Medir Hemoglobina —Hematocrito en Cirugias de alto riego de Sangrado

28 dias antes del procedimiento

Iniciar Tratamiento de la anemia de acuerdo a la etiologia

(Hierro— Eritropoyetina)

Pediatr Crit Care Med 2012; 13:204 —209
Transfus Med Hemother 2012;39:67-72



Reduccidn de las perdidas sanguineas




Reduccién de las perdidas sanguineas

Preoperatorio

Evaluacién pre anestésica

Deteccién de pacientes con trastornos de la coagulacién

Cirugias con alto riesgo

Transplante Hepatico
Cirugia cardiaca
Craneosinostosis
Escoliosis
Neurocirugia

Trauma




Reduccién de las perdidas sanguineas

Intraoperatorio

Técnica quirdrgica
Cirugia minimamente invasiva
Cirugia laparoscépica
Cirugia robotica




Reduccién de las perdidas sanguineas

Embolizacién preoperatoria




Reduccién de las perdidas sanguineas Intraoperatorias

Dispositivos de electrocoagulacién
Posicién del paciente
Hipotensién controlada
Uso de torniquete

Vasoconstrictores

Evitar hipotermia,acidosis,hipocalcemia

Pediatric Anesthesia 2014 (24):678-689
European Journal of Anaesthesiology 2009; 26:722-729



Reduccidn de las perdidas sanguineas Intraoperatorias

Disminucién de la Presién venosa Central

World Journal of Hepatology 2013; 27: 5(1):1-15



Reduccidn de las perdidas sanguineas Intraoperatorias

Hemodilucion Normovolemica Aguda
Cell Saver

Agentes hemostaticos sistémicos
Antifibrinoliticos
Desmopresina
Complejo protrombinico

Concentrado de ﬁbrinégeno

FactoXIII
Factor VIla

Agentes hemostaticos tépicos




Aumentar la tolerancia individual a la anemia

Implementar Umbral transtusional




Aumentar la tolerancia individual a la anemia

Transfusién de acuerdo al estado hemodiniAmico
Perfusién de organos

Tasa de extraccién de oxigeno

[.a meta es tratar pacientes y no tratar nameros

[La disminucién del umbral transfusional ha disminuido la incidencia de transfusiones en

un 40%

Estrategia restrictiva es una herramienta costo efectiva

para disminuir la terapia transfusional






Estrategias preoperatorias

Optimizacién de la masa eritrocitaria

e Evaluation oportuna del paciente

(3 - 4 semanas antes de cirugia).

e  Disminuir nimero y volumen de flebotomias.
e  Hierro y eritropoyetina (EPO)
Y Donacion autc’)loga preoperatoria

e  Umbral de transfusién restrictivo




Eritropoyetina Preoperatoria

Descripcién:

La eritropoyetina es una glucoproteina que estimula la formacidn de eritrocitos a partir de sus progenitores, actuando como factor
estimulante de la mitosis y hormona de diferenciacion. Con la administracién de epoetina beta aumentan el ndmero de eritrocitos,
los valores de hemoaglobina (Hb) v la cifra de reticulocitos, al igual que la velocidad de incorporacién de hierro.

USO CLINICO:
Epoetina beta se ha utilizado en poblacién pedidtrica para las siguientes indicaciones:

s Tratamiento de la anemia sintomdtica asociada a la enfermedad renal crénica (A).
s Anemia sintomdtica secundaria a prematuridad (A).
s Anemia sintomdtica secundaria a tratamiento con quimioterapia mielosupresora (E: off-label.

Estrategia atil en nifios en cirugia cardiaca, escoliosis , craneosinostosis

Esquema de administracién:
600 UD /kg semanal por 3-4 semanas previas a la cirugia
100-300 UD/kg 2-3 ala semana por 3- 4 semanas previa a la cirugia

Sociedad Espafiola de Pediatria 2020
Anesth Analg 2013; 116:15-34



Transfusion Medicine Reviews xxx (2015) XXX—XXX

Contents lists available at ScienceDirect

Transfusion Medicine Reviews

journal homepage: www.tmreviews.com

Preoperative Autologous Blood Donation: Waning Indications in an Era of
Improved Blood Safety

Ralph Vassallo ¥, Mindy Goldman P, Marc Germain €, Miguel Lozano 9, for the BEST Collaborative

2 Blood Systems, Inc, Scottsdale, AZ

b Canadian Blood Services, Ottowa, ON, Canada

< Medical Affairs, Héma-Québec, Québec, QC, Canada

4 Hemotherapy Section, Hospital Clinic de Barcelona, Barcelona, Spain

Cirugias con perdidas sanguineas mayores del 20% del VSC

Duracién de la extraccién 3 a 4 semanas previas a la cirugia
Frecuencia de extraccién : 1 vez a la semana
[a ultima extraccidén puede realizarse 72 horas antes de la cirugia

[.a DAP no es costo efectiva en nifilos menores

Pediatric Anesthesia 2014 (24):678-689
Blood Transfusién 2011 ;9:10-18
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Contents lists available at ScienceDirect

Transfusion Medicine Reviews

journal homepage: www.tmreviews.com

Preoperative Autologous Blood Donation: Waning Indications in an Era of
Improved Blood Safety

Ralph Vassallo ¢, Mindy Goldman b Marc Germain €, Miguel Lozano 94 for the BEST Collaborative

2 Blood Systems, Inc, Scottsdale, AZ

b canadian Blood Services, Ottowa, ON, Canada

< Medical Affairs, Héma-Québec, Québec, QC, Canada

4 Hemotherapy Section, Hospital Clinic de Barcelona, Barcelona, Spain

Indicaciones de DAP en nifios
Grupos sanguineos raros
Cirugia de escoliosis

Pacientes o padres que se rehtisen a la transfusién aﬂogenica

Desventajas de la DAP

Efectos adversos con la recoleccién de sangre

Errores humanos

Riesgo de infecciones por contaminacién bacteriana
Lesiones por almacenamiento de los GR recolectados
Costos

Pediatric Anesthesia 2014 (24):673-689



ESTRATEGIAS INTRAOPERATORIAS




Hemodilucion Normovolemica Aguda

Como se realiza la HNA ?
v" Umbral transfusional
v" Calculo de Volumen sanguineo a extraer

v" Cuidados generales
v" Re infusién de GR recolectados

Efectos Fisiolégicos de la HNA

Disminucién de la viscosidad sanguinea

Mejoria de la perfusion tisular

Disminucién de la resistencia vascular periférica
Aumento del gasto cardiaco a través del volumen sistélico
Aumento de la extraccién de oxigeno por los tejidos

DN NI NI NI N

Aumento del retorno venoso




HEMODILUCION NORMOVOLEMICA AGUDA

Beneficios

’:’Bajo COSto

“#*Disminuye la necesidad de transfusién allogenica
“#Ficil y rapida de realizar

#*No requiere test de laboratorio

“*Minimo riesgo de errores transfusionales

+*No lesiones de almacenamiento

*No alteraciones metabdlicas de la sangre almacenada

**Contiene todos los factores de coagulacién y plaquetas

Disminucidn costos transfusionales en un 50 a 75%.

Pediatric Anesthesia 2014 (24):678-6389
Transfusién Alternativas in Transfusién Medicine 2006; 8:35-40



BJA Education, 21(3): 95—101 (2021)
doi: 10.1016/j.bjae.2020.11.007
Revordanan Advance Access Publication Date: 22 January 2021

FOR ANARSTHITISTY
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Intraoperative cell salvage
C. Carroll” and F. Young

Salford Royal NHS Foundation Trust, Salford, UK
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~ BJA Education, 21(3): 95—101 (2021)
@ doi: 10.1016/j.bjae.2020.11.007
Revardanon Advance Access Publication Date: 22 January 2021

- FOR ANAESTHITISTS

ELSEVIER “arscis

Intraoperative cell salvage
C. Carroll” and F. Young

Salford Royal NHS Foundation Trust, Salford, UK

v" Perdidas sanguinas anticipadas

mayores del 10% del VSC

Standard Biood Giving Set

v Cirugia con alto r1esgo de sangrado
v" Pacientes con alto riego de sangrado
v" Pacientes con multiples anticuerpos

v Grupos sanguineos raros

v" Pacientes que se rehdsan a recibir la transfusién allogenica

BJA Education, 2I(3): 95-101 (2021)
Anaesthesia 2018;73:1141-1150



CELL SAVER

RIESGOS CONTRAINDICACIONES
Hemolisis ® [ esiones tumorales
Embolismo aéreo * Campo quirtrgico contaminado (infecciones,

. L. abscesos
Rx febriles no hemoliticas )

. ¢ Perforacién intestinal
Coagulopaua

. . ® Presencia de cemento
Contaminacidon con medicamentos

. . e DPresencia agentes hemostaticos tépicos
Agentes infecciosos

BJA Education, 2I(3): 95-101 (2021)
Anaesthesia 2018;73:1141-1150



= REVIEW ARTICLE

£ The Efficacy of Antifibrinolytic Drugs in Children
Undergoing Noncardiac Surgery: A Systematic
Review of the Literature

David Faraoni, MD, FCCP* and Susan M. Goobie, MD, FRCPCY

-E'.-Educin_g blood loss and blood transfusion profoundly

impacts health care worldwide by significantly decreasing
maorbidity and mortality, decreasing costs, and improving
health care for infants and children undergoing major sur-
gery involving significant blood loss.

The American Medical Association and the Joint
Commission’s September 2012 National Summit on

Ohwveruse identified blood transfusion as one of the 5 most

important health care—related overuse issues in the world

today. Furthermore, the World Health Chrganization (World
Health Organization resolution WHAG3.12) in May 2012

recommended patient blood management strategies as
important in the care of surgical patients worldwide.

Anest-Analg 2014;118;628-636



REVIEW

snov) Tranexamic acid and perioperative bleeding in
children: what do we still need to know?

Susan M. Goobie® and David Faraoni®

—omprehensive multimodal PBM 1S recommendec
oy several leading organizations (e.g., Worlc
Health Organization, American Society of Anes.:
‘hesiologists, European Society of Anaesthesiol-
>gv, Australian National Blood Authoritv
among others) 115 —-18]. Prophylactic administra-
‘10N Of 1 XA 1S considered an essential component
>f an effective perioperative PBM strategy anc
2xpert consensus guidelines recommend TXA tc
be considered for all pediatric patients undergoing
nigh blood loss surgerv [17.18.19%].

Curr Opin Anesthesiol 2019, 32:343 — 352



Table 3. TXA dosing regimes for various desired therapeutic plasma levels.

Targeted therapeutic TXA plasmatic concentration

Low Intermediate High
20 ng/ml 70 ug/ml 150 pg/ml

Loading dose (mg/kg)
Maintenance infusion rate (mg/kg/h)

10 30 50
i) 10 15

200 -
— 180 - Loading: 10 mg/kg
€ 160 Maintenance: 5 mg/kg/h

Time (h)

FIGURE 2. TXA plasma concentration time curve simulations for TXA 10 mg/kg loading dose and 5-mg/h/kg maintenance
infusion rate. A 95% confidence interval shown around the mean; the dashed lines indicate the 95% confidence interval
around the means which is represented by the solid line (for an interpatient variability of 25% coefficient of variation). TXA
plasma concentration therapeutic target for 20 and 70 pug/ml shown in dotted lines.

200 -~

3180

Loading: 30 mg/kg
Maintenance: 10 mg/kg/h

[
H (<))
o O

1

120
100

A O ©®
©o O o

TXA concentrations (ug/m

o

FIGURE 1. TXA plasma concentration time curve simulations for TXA 30 mg/kg loading dose and 10 mg/kg/h maintenance
infusion rate. A 95% confidence interval is shown around the mean; the dashed lines indicate the 95% confidence interval
around the mean which is represented by the solid line (for an interpatient variability of 25% coefficient of variation). TXA
plasma concentration therapeutic target for 20 and 70 ug/ml shown in dashed lines.

Curr Opin Anesthesiol 2019, 32:343 — 352
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s SPECIAL ARTICLE

vel Update on Applications and Limitations of Perioperative
Tranexamic Acid

Prakash A. Patel, MD, FASE,* Julie A. Wyrobek, MD,{ Alexander J. Butwick, MBBS, FRCA, M5,
Evan G. Pivalizza, MD,§ Gregory M. T. Hare, MD, PhD, FRCPC,| C. David Mazer, MD, |l
and Susan M. Goobie, MD, FRCPCY

Tranexamic acid (TXA) is a potent antifibrinolytic with documented efficacy in reducing blood
loss and allogeneic red blood cell transfusion in several clinical settings. With a growing
emphasis on patient blood management, TXA has become an integral aspect of perioperative
blood conservation strategies. While clinical applications of TXA in the perioperative period are
expanding, routine use in select clinical scenarios should be supported by evidence for efficacy.
Furthermore, questions regarding optimal dosing without increased risk of adverse events such
as thrombosis or seizures should be answered. Therefore, ongoing investigations into TXA uti-
lization in cardiac surgery, obstetrics, acute trauma, orthopedic surgery, neurosurgery, pediatric
surgery, and other perioperative settings continue. The aim of this review is to provide an update
on the current applications and limitations of TXA use in the perioperative period. (Anesth Analg
2022;135:460-73)

Anesth Analg 2022;135:460-73)



- |- Table 7. Tranexamic Acid in Pediatric Surgery:
Key Take-Home Points

TEA for prophylaxis or treatmeant in pediatric surgery with highy/
TXA at lysine-binding rmodarata risk of bleeding is recormmeanded to reduce blood loss
site, preventing and transfusion.

plasminogen from Dosing regimens for pediatric surgery hawve been suggested basad

on pharmacokinetic modeling and simulation, which also account
TXA for bleeding risk.
* A TXA use in pediatric cardiac surgery should also account for
-\AA additional bleading risk, as well as the patient's age and

cardicpulmonary bypass circuit prime.
Seizures are not a contraindication to use of TXA in pediatric
BUFgEry.
Given that pediatric trials are often small or single center, thrombotic
Lk fond A risk in the pediatric population is often extrapolated from larger
rmulticentar adult trials, which is low.

Abbraviation: TXA, tranexarmic acid.

Table 1. Typical Dosing Regimens for Perioperative TXA Administration

Setting Typleal TXA dosing regimen’ Notes

Adult cardiac surgeny® 10-30 mg/kg IV loading dose; then 2-16 mg/ Target plasma concentrations 20-100 ug/mL (depending on
kgsh infusion; £1-2 mg/kg for pump prime desired degree of fibrinolysis inhibition)”

Obstetrics® 1 g IV over 10 min; can repeat 1-g IV if bleeding Recommended to give within first 3 h of birth
persists after 30 min

Acute trauma®-4 1 g IV over 10 min; then 1 g infused owver 4—8 h Recommended to give within first 3 h of injury (ideally within

first howr)

Orthopadic surgaryl®14 10-20 mg/kg IV in single or divided doses (or Target plasma concentration =10 pg/mL
1-3 g topical dose)

Meurosurgery'® 10 mg/kg IV loading dose; then 0.5-2 mg/kg/h
infusion

Pediatric surgery?® 10-30 mgskg IV loading dose; then 510 mg/ Mazimum leading dose 2 g; target plasma concentrations
kg h infusion between 20 and 70 pg/mL"

Pediatric cardiac 30 mg/kg (age =12 ma) or 10 mg/kg (age Maximum leading dose 2 g; intermediate target plasma

surgery**=* =12 ma) IV loading dose; then 10 mg, concentration B0 pg/mL (lower target concentration of

kg/h infusion; +addition to pump prime for 20 pgsmL or higher target concentration of 150 pgmlL
concentration of &0 pg/mL reqguires dosage scheme adjustment)”

Anesth Analg 2022;135:460-73)



REVIEW

Desmopressin n treatment of haematological disorders and 1n

prevention of surgical bleeding

Peter ]. Svensson *', Peter B.F. Bergqvist ™, Kristian Vinter Juul ”, Erik Berntorp **
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Célula endotelial

Desérdenes congénitos

° Enfermedad de Von Willebrand tipo I
e [ Hemofilia A leve |
° Desoérdenes plaquetarios
i ° Desérdenes vasculares
iy Desérdenes adquiridos

W .
A
Emd!nsis( W ®

Liberado a la
FvwW circulacién

Sindrome de VWB adquirido, hemofilia A adquirida

Uremia, cirrosis hepatica, disfuncién plaquetaria por aspirina.

‘ Y 3-5x los niveles de FVIII y FVW

Blood Reviews 2014:28:95-102
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Factor Concentrates for Perioperative Bleeding:
Old Drugs with New Approaches
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Viscoelastic testing in pediatric patients

Thorsten Haas'

| David Faraoni’

6 | CONCLUSION

In conclusion, the use of a VET-based transfusion algo-
rithm offers a feasible approach and has been shown to
improve bleeding management and rationalize blood
product transfusion in adults and children. When used,
specific algorithms should be used based on the patient's
age, comorbidities (eg, cardiac or liver disease), and the
type of surgery performed. Further studies are urgently
needed to confirm the effect of implementing VET-based
transfusion algorithms on transfusion requirements,
outcomes, and costs in different pediatric surgical
specialties.

Transfusion. 2020;60:75-85.
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El umbral transfusional y la terapia restrictiva
Herramienta mas efectiva para disminuir

la transfusién aﬂogenica

Umbral transfusional en nifios Hb de 7 gr/dl

Estado hemodinamico- perfusién tisular

Semin Perinatol 2012 ;36:225-231
Hematology 2012;517-521
Can | Anesth 2013 ; 60:168-175
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Transfusion Strategies for Patients
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Estrategias postoperatorias

Optimizacién de la tolerancia

ﬁsiolégica a la anemia

e Balance de entrega y demanda de oxigeno.
e Disminuir niimero y volumen de flebotomias.

o Umbral de transfusidn restrictivo.

Transfus Med Rev. 2016; 30(4):235-41.
Paediatr Anaesth. 2019; 29(3):231-36.



Balance de entrega y demanda de oxigeno

DO2 = GC x CaO2

Optimizar oxigenacion

Optimizar gasto
cardiaco
Disminuir consumo
‘ metabdlico de oxigeno
Optimizar
volemia

Society for the advancement of patient blood management. 2022.
National Blood Authority. Patient Blood Management Guidelines: Module 6. 2016.



Disminucién del ndmero de flebotomias

Limitar el numero de pruebas y el volumen de las muestras
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& A Contemporary Analysis of Phlebotomy and
latrogenic Anemia Development Throughout
Hospitalization in Critically IlIl Adults

Luke J. Matzek, MD,*+ Allison M. LeMahieu, MS,# Nageswar R. Madde, MS,#
Daniel B Johanns, CPT,§ Brad Karon, MD, PhD,§ Daryl J. Kor, MD,*+|| and Matthew A. Warner, MD*t|

AE\ Exploring Contemporary Phlebotomy Practices in Critically Ill Adults
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More intensive phlebotomy technigues are associated with reduced hemoglobin

concentrations and a higher need for blood transfusion in eritically ill patients

Anesth Analg 2022;135:501-10



-
a8 .
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Profilaxis para Hemorragia tracto digestivo
Minimizar perdidas iatrogénicas

Mantener Normotermia

Cell saver



Conclusiones

Alto riesgo de complicaciones y morbimortalidad con la

transfusién aﬂogenica
Complicaciones son mas frecuente en los nifios
Mayores implicaciones por mayor expectativa de vida
Aumento de costos en salud

Desperdicio de un recurso Medico limitado

La transfusidon sanguinea debe estar indicada en situaciones donde los beneficios realmente

sobrepasen los I1esgos




Conclusiones

PBM destaca el uso apropiado de los componentes sanguineos

para mejorar los resultados en los pacientes
Estrategias de Patient Blood Management
Optimizacién de la masa eritrocitaria

Disminucién de las perdidas sanguineas

Disminucién del umbral transfusional

Aproximacién multidisciplinaria y multimodal

Implementacién de PBM en las instituciones de salud
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Pediatric Patient Blood Management Programs: Not Just Transfusing @Cwsmm
Little Adults
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ratient plood management (FPBIvl) programs Strive to optimize the
-are of patients who need transfusion support. As an adaptation of the
‘five rights” of medication administration, the transfusion medicine
‘ommunity has appropriately summarized PBM as “transfusing the
-ight product, in the right dose, to the right patient, at the right time
or the right reason” [ 14,15]. A hospitalwide comprehensive, multidisci-
Jllnary, ana interaepartmental PBIvVI program nas tne opportunity tc
)ptimize patient care, avoid unnecessary transfusions of blood products
ind limit adverse effects [161. Successful adult PBM proerams are rootec
in evidence-based medicine and enhance patient safety and outcomes
through measurable improvements [17].

Transtusion Medicine Reviews 30 (2016) 235-241
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FINAL CHECK INDICATION FOR TRANSFUSION
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% Patient Blood Management: Improving Outcomes for
Millions While Saving Billions. What Is Holding It Up?

Axel Hofmann, Dr rer medic, ME,*+ Aryeh Shander, MD,£§I|T Neil Blumberg, MD,#
Jeffrey M. Hamdorf, MD, PhD,* James P Isbister, MB,** and Irwin Gross, MDt}+

SELF-EVIDENT ETHICAL OBLIGATIONS:

* Clinicians should adopt PBM to respect patient autonomy

* Clinicians should manage the patient's own blood with the
same respect as any other organ/organ system

* Health authorities should ensure PBM to improve equity
and access to care

* Blood providers should show respect for the donor by
focusing on the clinically indicated demand rather than
supply of blood

SUFFICIENT PEER-REVIEWED EVIDENCE:

* Clinicians should adopt PBM

* Health authorities should mandate PBM
as standard of care

Evidence
STAKEHOLDERS are —M— STAKEHOLDERS are

ALERTED to act

/\

-
Et h l CS SAVING POTENTIAL OF A MACROECONOMIC
STAKEHOLDERS are MARG:"UDGI:obaIbu d f di b I f YLDs
* Reducingg rden of disease by millions o

OBLIGED to act * Increasing GDPs of LICS/LMICs by tens of billions of
dollars
Reducing transfusion related cost globally by tens of
billions of dollars
* Generating ROIs of several hundred percent for hospitals
Decreasing significant overall treatment costs
Costs to enable PBM are modest and can be obtained by
redirecting/reallocating funds/resources from blood
acquisition budgets as blood use diminishes

2.9+ BILLION

Individuals with 4SCT TR
anemia and/or EECECESEL

micronutrient
deficiencies

41 Economics

ENABLED to act

Figure 2. Evidence, economics, and ethics—the “Triple E"—call stakeholders to implement PBM to benefit billions of individuals with anemia/
micronutrient deficiencies and both chronic and acute blood loss and bleeding disorders. GDP indicates gross domestic product; LIC, low-
income country; LMIC, lower middle-income country; PBM, patient blood management; YLDs, years lived with disability.

Anesth Analg 2022;135:511-23
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