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Factores de coagulacién

.
ADAMTS13 |
’-—

Proteinas Cy S

Plaquetas

Antitrombina Il

A. Fernandez Soro. Hemostasia
paciente cirrético

Factores antihemostaticos «<—— Factores prohemostaticos
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Factores de coagulacion

Plasminégeno

Disfuncién ADAMTS13
hepética

Proteinas Cy S
g
Antitrombina Il

Inflamacién

sistémica

Hipoplasia medular
(Bajo TPo)

Hiperesplenismo

Plaquetas

A. Fernandez Soro. Hemostasia
paciente cirrético



Factores antihemostaticos HEMOSTASIA REBALANCEADA Factores prohemostaticos

Disfuncién plaquetaria
Trombocitopenia
J trombopoyetina

1 oxido nitrico y prostaciclina

Hemostasia primaria

M del factor de Von Willebrand
J de ADAMTS 13

Déficit de vitamina K
J factores 11, V, VII, IX, X y XI

Disfibrinogenemia

Coagulacion

Aumento del factor VIII
J/ Proteina C, proteina S
J Antitrombina, cofactor Il de heparina

Trombofilias hereditarias

Bajos niveles de a2-antiplasmina
Factor X1y TAFI

Aumento del nivel de t-PA

Fibrinodlisis

Bajo nivel de plasmindgeno
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Coagulacion

Prohemostatic drivers

l Equilibrium

Antihemostatic drivers

‘Abnormal platelet function
Decreased production of thrombopoietin

Increased production of nitric oxide
and prostacyclin

Low levels of factors II, V, VII, IX, X, and XI
Vitamin K deficiency
Dysfibrinogenemia

Low levels of a2-antiplasmin,
factor XllII, and TAFI

Elevated level of t-PA

Normal hemostasis

Prohemostatic drivers

::::;Lsi i Low level of ADAMTS 13
Elevated level of factor VIII
Low levels of protein C, protein S,
Coagulation antithrombin, and heparin cofactor 1l
Inherited thrombophilia
Fibrinolysis 1

Low level of plasminogen

-

Hemostasis in patients with Tripodi A, Mannucci PM. N Engl J Med. 2011

chronic liver disease
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Fibrosis avanzada

Descompenscion grave

Hipertension Varices grandes Varices sangrantes

portal significativa

Hipertensién

+/- ascitis +/- ascitis

portal no
significativa

sin hipertension

AKI, Sepsis, ACLF

portal

L. Tellez. Evaluacién del Riesgo Quirurgico en Cirrosis. 2022
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Estratificacion del riesgo

L. Tellez. Evaluacién del Riesgo Quirurgico en Cirrosis. 2022
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Disfuncion circulatoria

Perfusion periférica

Sd hepatorrenal /
cardiohepatico

Comorbilidades

Vasodilatacion esplacnica
+ shunt portosistémico

Hipoperfusidon hepatica

Insuficiencia hepatica
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Disfuncion inmune

* Herida quirurgica

e Neumonia

* Sepsis

* PBE

ACFL

Descompensacion aguda

Desnutricion

Encefalopatia

Ascitis
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> Cirrosis La cirrosis multiplica X2-10 el riesgo de muerte relacionado con una cirugia

x 2 ETV postoperatoria
x 3 sangrado mayor postoperatorio
x 1.5 dehiscencia de sutura

x 1.2 infeccion de la herida quirurgica

» HT portal
X 4 el riesgo de muerte
x 3 el riesgo de sangrado intraoperatorio
x 2 el riesgo de infeccidn de la herida quirargica

X 2 la necesidad de reintervencion

2 3 4 5 6 7 %
Mortalidad a los 90 dias

Newman K et al. CGH. 2020
Johnson KM et al. Ann Surg. 2021



HRE

carid

CONSORC Estratificacion del riesgo Servicio de Anesesia
HOSPITAL GENERAL g Reanimacion y Tratamiento del Dolor
UNIVERSITARI HOSPITAL GENERAL UNIVERSITARIO VALENCIA

VALENCIA

Cirugia electiva vs cirugia urgente

La cirugia urgente multiplica x7 el riesgo de muerte a 90 dias

Aumento de complejidad técnica quirurgica

§ §1 —~ Giresis: cirugia electiva 1.1%
2 = Cirrosis: Cirugia electiva 3.0% 4| ~x4
> : . E
g o —— Cirrosis: cirugia urgente 4.9%
7
3 &5
o ~X7
= 8.
§ o
9 \ 4
0‘ 8‘.{ - - - r
= ——— Cirrosis: Cirugia urgente 21.3%

4
R
-4
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Dias tras la cirugia

Johnson KM et al. Ann Surg. 2021
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Modelo predictivo

Componentes

Puntos de corte sugeridos

Child-Pugh23?

MELD?3+4

GPVHS

Encefalopatia, ascitis, albumina,
bilirrubina, INR

Creatinina, bilirrubina, INR

GPVH

A: <5-10%
B: 10-40% >

C: 20-100% =2| cirugia electiva conrtraindicada

MELD >15 (c-index 0,72)
<8:5.7%
>20: 50%

Alto riesgo: >16 mmHg
Muy alto riesgo (44% mortalidad): >20 mmHg

L. Tellez. Evaluacién del Riesgo Quirurgico en Cirrosis. 2022

« GPVH >16 mmHg -HR 2.5- (y especialmente 220 mmHg —-HR 6.7-) se asocian a alta mortalidad
- Variables asociadas a mortalidad a 1 afio: GPVH, ASA, cirugias de alto riesgo (ho MELD ni Child-Pugh)
« Ningun caso con GPVH <10 mmHg se descompenso
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+ N=772 = N= 100 (50% descompensados)
* Periodo: 1980-2004 + Periodo: 2002-2008
100%
100 - 1009 1
B Morbidity
80 - 80%1 | ) Mortality
60%
60 - 60% 1

Mortality, %
=

.

0%
40%1 35%
29%
20% 1
8%
3% 0%
0%

MELD score MELD score MELD score MELD score
10 16 20 25 30 <10 10-14 15-25 »26

MELD score

=
I

o
(%3]

Teh SH et al. Gastroenterology. 2007 Telem DA etal. CGH 2010
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Modelo predictivo

Componentes

Puntos de corte sugeridos/ caracteristicas

ADOPT-LC score!

Mayo Postoperative
Mortality Risk
Calculator?

VOCAL-Penn?3

Edad, Child-Pugh, Charlson,
duracion de anestesia

ASA, MELD, etiologia
(alcohdlica/ colestasica)

ASA, tipo de cirugia,
urgente/electiva, etiologia,
albumina, plaquetas, bilirrubina,
obesidad

3,5 puntos, aunque es dificilmente aplicable
(21 items incluidos, alguno dependiente de la
propia cirugia)

MELD >8 HR 1.12
ASA >4 HR 2.26
Edad HR 1.22

Riesgo individualizado
Predice mortalidad y descompensacion

Modelos multimodales e integrativos que predicen el riesgo quirurgico del paciente hepatdpata
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N= 4,721 cirugias
Periodo: 2008-2019
EEUU (128 centros)

Etiologias:
- VHC13%
- NAFLD 12%
- VHB 1.5%
- Alcohol 35%
- Alcohol + VHC 29,5%

» \Ventajas
Analisis uni-/ multivariante
Predice mortalidad
Predice descompensacion

Facil de utilizar

Estratificacion del riesgo

D)) VOCAL-Penn
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yepe  Cirrhosis Surgical Risk Score

o

Enter the following data: S Units
o )
Albumin: |ordL |
Total Bilirubin: ‘mg;dL ‘
Platelet Count:  [x1,000/uL |
BML30: | v [ ves |
NAELD: | omne | ves |
ASA.Scare: | 2 | s | a |
Emergency: | v [ ves |

Calculate

Use Surgery Types About VOCAL

Predicted Postoperative Outcomes:

30-day mortality: :]

90-day mortality: :]

180-day mortality: :]
90-day decompensation: :]

VOCAL-Penn predicts post-operative mortality for patients with
cirrhosis. It incorporates the type and circumstance of surgery under
consideration, and utilizes other important and readily available clinical
data. Predictions may be used to risk-stratify patients for surgery and
help inform decisions to pursue surgical or non-surgical management.

**Disclaimer: note that VOCAL-Penn predictions should not
substitute for clinical judgment. They are an adjunctive tool to be
used in prognostic discussions between clinicians and patients.**



Evaluation for elective surgery

\ 4

Compensated liver function
Absence of luminal varices
HVPG =< 16mmHg

CPTA

ASA £2

MELD <10

LSM < 25 kPa

Low-risk surgery®

Risk stratification:

HVPG

CPT Score

ASA classification

MELD score

VOCAL-PENN

Transient elastography (LSM)

EGD

Mayo Risk Score

General surgery risk considerations

1If any of the following:

HVPG 17-20 mmHg
CPTB

ASA 3

MELD 10- 15

LSM = 25 kPa
High-risk surgery®

If in favor

-

Optimizahon strategy via multidisciplinary
team discussion
‘Optimise nutrition and functional state

Consider pro-operaﬁve TIPS
Consider liver transplantation

If any of the following:
HVPG > 20 mmHg

CTPC

ASA 24
MELD > 15
LSM z 25 kPa

If not in favor

Magyar, C. T. J. Clinics in Liver Disease. 2024

Low - risk surgery: Minimally invasive, abdominal wall, and orthopedic surgery
High — risk surgery: Cardiovascular, thoracic, neuro and open abdominal surgery
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¢Qué podemos hacer para
optimizar al paciente con
hepatopatia?




HRE

CONSORCI Consideraciones generales

HOSPITAL GENERAL
UNIVERSITARI
VALENCIA

» Desnutricion, encefalopatia
Correccion de anemia, Fe, Vit B12, B1, etc
> Retirada de anticoagulantes, antotrombaéticos
Se debe realizar de la misma manera que en pacientes NO hepatdpatas
» Correccion de la funcion renal
» Vigilancia de sd hepatorrenal / cardiorrenal / HT pulmonar
Valorar estudiar funcion cardiaca (ETT)
» Infecciones
Mantener profilaxis de PBE
Profilaxis ATB intraoperatoria no difiere de paciente NO hepatdpata
» Optimizacion de la presion portal

TIPS preoperatorio??

carid
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OPTIMIZATION OF PORTAL HYPERTENSION

There has been increasing interest in the role of presurgical placement of a transjugu-
lar intrahepatic portosystemic shunt (TIPS) as a bridging procedure in patients with
cirrhosis. This shunt would treat the PH and theoretically reduce risk of aforemen-
tioned perioperative complications. A recent systematic review and meta-analysis
of 3 studies with a total of 259 patients (visceral and nonvisceral surgeries, 2 of 3
studies no reporting if elective or emergency surgery) found no significance impact
of preoperative TIPS on 90 day mortality (OR 0.76; 95%Cl: 0.33-1.77; I? =
18.2%).7* Despite low reported 12, the range of 90 day mortality between the 3 studies
ranges from 7.5%-33%.7 On the other hand, the same analysis was able to show a
reduction of ascites (OR 0.40; 95%CIl: 0.22-0.72; I> = 0%).?* This suggests the poten-
tial of TIPS prior to emergency surgery in order to achieve postoperative ascites con-
trol, warranting randomized control trials. This is of special interest, as historically
uncontrolled ascites was considered a contraindication for surgery.

Evidence supporting the use of beta-blocker, diuretics, preoperative blood prod-

ucts, and the avoidance of nonsteroidal anti-inflammatory drugs are mostly based
on expert opinion.®®

Hepatic vein

Piecha, F., Vonderlin.JHEP Reports. 2024

PUEDE ESTAR INDICADO EN CIERTO PERFIL DE
PACIENTE CIRROTICO
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Tiempos de coagulaciéon

LAS PRUEBAS DE TIEMPOS DE COAGULACION NO PRECIDEN CON RIGUROSIDAD EL R DE

SANGRADO
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Test

(Quévalora?

Ventajas

Desventajas

Predictor de sangrado

Plaquetas

Numero de plaquetas

circulantes

Correlacion con HTP

¢ Funcion?
JADAMTSIS?

;5 Von Willerband?

Poco. Se relaciona con la

severidad de la enfermedad

Tiempo de protrombina, Quick, INR

Via extrinseca y comiin

(factores VIL, X, V, 11y )

Monitoriza inhibidores vitamina K

Correlacion con funcion hepatica

ProteinaCy S?

JAntitrombina?

TTPa

Viaintrinseca y comun

(XIL XL IN, VIIL X, VTy D

Monitoriza heparina

ProteinaCy S?
JAntitrombina?

Fibrindgeno

Cuantifica total de

fibrindgeno

No se valora estabilidad del

coagulo (;fibrindlisis?)

Baja evidencia

A. Fernandez Soro. Hemostasia
paciente cirrdtico. 2024.
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REVIEW ARTICLE Haematology WILEY

Transfusion strategies in patients with cirrhosis

Patricia Liu' @ | Justine Hum? | Janice Jou? | Richard M. Scanlan® | Joseph Shatzel*

Practice Guideline > Hepatology. 2024 Jun 1;79(6):1463-1502. RECOMMENDATIONS AND GUIDELINES "
doi: 10.1097/HEP.0000000000000671. Epub 2023 Nov 9.

?QISLD PIZCt}ilce Guidance on A;“t?fonlicflﬁoni‘{ liver periprocedural management of abnormal coagulation
v:iltﬁrfi;?m:ise management ol critically 11l patients parameters and thrombocytopenia in patients with cirrhosis:
Guidance from the SSC of the ISTH

Constantine J Karvellas 1, Jasmohan S Bajaj 2, Patrick S Kamath 3, Lena Napolitano 4,

Jacqueline G O'Leary 2, Elsa Sola &, Ram Subramanian 7, Florence Wong &, Sumeet K Asrani °

2

Lara N. Roberts! ©® | Ton Lisman | Simon Stanworth®*° | Virginia Hernandez-Gea® |

Affiliations + expand 78 9 10
PMID: 37939273 DOI: 10.1097/HEP.0000000000000671 Maria Magnusson”™® | Armando Tripodi” | Jecko Thachil
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Procedimientos de bajo riesgo —  NO REALIZAR NINGUNA MEDIDA EN LA MAYORIA DE LOS CASOS

Parametros

TPyTTPa

Plaquetas

Fibrinogeno

TEG

Procedimientos de ALTO riesgo

[EASL. 2022 ISTH 2021 AASLD 2021 AGA 2021 SIR 2019

l------------------------------------------------‘
" : ' ' y . : . —
s Noevaluary corregir No corregir No corregir No evaluary no corregir 4 25
I------------------------------------------------J

No corregir de rutina No corregir No corregir No evaluary no corregir 50.000

No corregir de rutina No corregir de rutina No corregir de rutina No recomendaciones 100

f) bl >
No evaluar de rutina No evaluar de rutina No evaluar de rutina No recomendaciones No recomendaciones

et et

EASL 2022: Valorar caso por caso correccion de plaquetas en procedimientos de alto riesgo v plaquetas < 50.000.

. ~ ~ ' (2 14 T N . ’ ’, . ’ » » . ~ Al o'
EASL 2022: Niveles de fibrindgeno < 100 mg/dl. podrian relacionarse con mas tasa de sangrado. Mas efectivo en ACLE o descompensacion aguda.

EASL 2022: Se podria realizar TEG de rutina para conocer la situacion basal del paciente.

A. Fernandez Soro. Hemostasia
paciente cirrético
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Several classifications of bleeding risk associated with invasive procedures have been

proposed.

High risk procedures like major surgeries, interventional endoscopic procedures (endoscopy
with polypectomy > 1 cm, submucosal dissection or mucosal resection, cystogastrostomy,
percutaneous gastrostomy, endoscopic retrograde cholangiopancreatography with
sphincterotomy, endoscopic ultrasound with fine needle aspiration etc.), solid organ biopsies,
etc. have an estimated risk of major bleeding of 1.5% or more. Additionally, they are deemed
high risk due to difficult to control bleeding, and significant morbidity and mortality that might
arise even from minor bleeding occurring due to these procedures.

Low risk procedures like transjugular liver biopsy are associated with bleeding risk that is
easily detectable and controllable, which would include most vascular procedures (with the
exclusion of transjugular intrahepatic portosystemic shunt [TIPS]) and local interventions (like
dental extractions).




Parametro Valor objetivo

Correccion Observaciones

Hb>7-8g/dL
Hematocrito 2 25%

Hematocrito —

™ P portal
R P coagulopatia

—) CH —)

Threshold-based transfusions for hemoglobin in the setting of an
acute bleed are the current standard of care as recommended by
as AASLD.? A recent randomized controlled trial (RCT) of patients

presenting with Gl bleed showed that a "restrictive” packed red

blood cell (pRBC) transfusion strategy (hemoglobin threshold of
7 g/dL) was associated with a significant decrease in mortality com-

pared to a "liberal” transfusion strategy (hemoglobin threshold of
9 g/dL). A subgroup analysis of this RCT showed that there was also
significantly lower early rebleeding and mortality rates in patients
with cirrhosis, particularly those with Child-Turcotte-Pugh class A

and B.? Thus, current guidelines recommend blood transfusions to

and B.® Thus, current guidelines recommend blood transfusions to
a goal of 7-8 g/dL in patients with cirrhosis™°; however, there are
still no guidelines addressing the use of other plasma-based blood

products. A compilation of the current guidelines can be found in
Table 1. Furthermore, transfusion of blood products may increase
portal pressures or alter coagulation parameters in patients with cir-
rhosis, thus increasing the risk of further bleeding or predispose to
rebleeding’**? Lastly, while some provide preoperative pRBC trans-
fusion to certain thresholds, this practice is not well studied or uni-

versally practiced.

Trigger trasfusional: 7 -8 g/dL




Parametro Valor objetivo Correccion Observaciones

Hematocrito > 25% R 1 coagulopatia
Vitamina K
PFC ™ P portal
/1a / ° CCP Reversion ACOs

Reversion SINTROM / NACOs - SANGRADO INTRAOPERATORIO

oclaplex: 500 uj __ octeplex

eio de protrombina humana
Poly

Dosis: 10 — 30 mg entre 1 y 3 dias

Dosis promedio: 20 — 40 Ul/Kg




Parametro Valor objetivo Correccion Observaciones
Hematocrito —_— >7g/dl — CH — T Pportal
Hematocrito = 25% R P coagulopatia
. Vitamina K PFC N P portal
INR/1Q —— >15/>50% - ccp Reversién ACOs
o
PP I P portal
Plaquetas —_— > 50.000 ——p PooldePlaquetas T/]; Iestos
Agonistas de TPo P
1 pool de plaquetas = 1 10.000 plaquetas Posologia

Agonistas del R de la Trombopoyetina

Accion lenta

No 1 P portal, ni T R trombosis

* Avatrombopag (5 dias):
* Lusutrombopag (7 dias):
- Plaquetas < 40.000: 60 mg/dia
- 3 mg/dia
Plaguetas 40.000 — 50.000: 40 mg/dia
9 dias después
10 - 13 dias después

NO REEVALUAR CIFRAS DE PLAQUETAS




Parametro Valor objetivo Correccion Observaciones

P tal
Hematocrito —— >7g/dL e CH —_— T P porta ,
Hematocrito > 25% R T coagulopatia
Vitamina K
PFC ™ P portal
INR/ I e >1,5/>509 —b — .,
/1Q / % CCp Reversion ACOs
(ERS
Pool de Plaquetas PP 1 P portal
Plaquetas — >50.000 — Agonistasde TPo =———> Tpo lentos
Fibrindgeno Fibrinogeno
& —>100-120 mg/ dL Crioprecipitados —> No I Trombosis
other ICU patients. The rate of major bleeding events was increased POSOIOgia

in patients with cirrhosis and a fibrinogen level below 60 rng,u"nc.‘JL."3I2 In
a nationwide United Kingdom study of blood use in cirrhotic patients
admitted to the hospital, fibrinogen was found to be an independent

* Dosis inicial desconocida:

70 mg / Kg / peso

predictor of mortality, with a 29% increase in mortality for every

1 g/L (100 mg/dL) reduction in fibrinogen.** Low fibrinogen levels * Dosis inicial conocida:
have been associated with increased risk of bleeding following pro-
phylactic endoscopic variceal band ligation.*” Studies in orthotopic [NiVEl objetivo (g/l) — nivel medido (g/l)] /0017 = (mg/kg)




Parametro

Hematocrito

INR/I1Q

Plaquetas

Fibrindgeno

Valor objetivo Correccion

| >78 / dL — CH
Hematocrito 2 25%

Vitamina K
—_— >1,5/>50% . CCP

e

Pool de Plaquetas
— >50.000 ——> Agonistas de TPo

Fibrindgeno

—  >100-120 Crioprecipitados

Observaciones

, ™ P portal
R P coagulopatia

PFC ™ P portal

Reversion ACOs
PP 1 P portal
_ Tpo lentos

> No I Trombosis

Acido tranexamico

Considerar en sangrados persistentes o
presencia de hiperfibrindlisis en TEG
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Coagulation

Kinetics
of clot
development

Uso de pruebas viscoelasticas

Reaction time,
first significant
clot formation

Achlevement
of certain clot
firmness

" 8

Fibrinolysis

Porcent lysis
30 minutes
after MA

| Maximum amplitude -
| maximum strength of
| clot
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Limitaciones

No predicen riesgo de sangrado, ya que no evaluan
lesidn vascular local.
Muestra in vitro.

Interpretacion clinica cuidadosa.

Ventajas

Tienen un rol clave en trasplante hepatico, hemorragias no varicosas, y procedimientos invasivos.
Permiten guiar transfusiones especificas (plasma, plaquetas, crioprecipitados) y uso de antifibrinoliticos como

acido tranexamico.

Rapidas (menos de 30 minutos) y permiten evaluacién dinamica a pie de cama.

Reducen uso de componentes sanguineos.

Superiores a las pruebas estandar para guiar el tratamiento de coagulopatias
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LA COAGULOPATIA DEL PACIENTE CIRROTICO NO SIEMPRE INDICA TENDENCIA HEMORRAGICA:
HEMOSTASIA RE — BALANCEADA

ESTRATIFICACION DEL RIESGO QUIRURGICO CON MODELOS COMBINADOS

LOS TIEMPOS DE COAGULACION NO PRECIDEN CON RIGUROSIDAD EL R DE SANGRADO

DISTINGUIR ENTRE PROCEDIMIENTOS DE ALTO Y BAJO RIESGO

ATENCION A LOS CRITERIOS TRANSFUSIONALES
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