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Documento de consenso de la Sociedad Espaiiola de Trasplante Hepatico.
Recuperacion intensificada en trasplante hepatico

RESUMEN

Palabras clave:
Trasplante hepatico

La Sociedad Espafiola de Trasplante Hepatico tiene como objetivo la promocién y elaboracién de
documentos de consenso sobre temas de actualidad en trasplante hepatico de abordaje multi-

Consenso disciplinario. Para ello, en noviembre 2022 se celebré la X Reunién de consenso con participacién

Recuperacién intensificada de representantes de los 26 programas de trasplante hepdtico espafioles autorizados. En esta

Prehabilitacién edicién se abordd la Recuperacién Intensificada tras el Trasplante Hepatico, dividiendo las

Alta acciones a realizar en tres periodos, preoperatorio, intraoperatorio y postoperatorio. Se expone
a continuacién las evidencias evaluadas, y las consecuentes recomendaciones consensuadas.

© 2024 The Author(s). Published by Elsevier Espafia S.L.U. on behalf of Asociacién Espaiiola de

Cirujanos and Asociacién Espafiola de Gastroenterologia (AEG) This is an open access article
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- — Quality of the evidence: (A) high; (B) moderate; (C) low; and

Introduction

The 2021 ERAS (Enhanced Recovery After Surgery) guidelines
define the general measures designed to optimize rehabilita-
tion or postoperative recovery by reducing surgical compli-
cations and improving the perceived quality of life of patients
undergoing abdominal surgery.”

The implementation of ERAS programs in the context of liver
transplantation (LT) has not been widely developed. In Spain, itis
the intention of the Spanish Society of Liver Transplantation
(Sociedad Espariola de Trasplante Hepatico, or SETH) to promote
these protocols, and the initial step is to reach a consensus on
the measures to be implemented in LT programs.

Material and methods

In September 2022, the SETH created a multidisciplinary
working group that included surgeons, hepatologists and
anesthesiologists who specialize in LT. Our aim was to review
the current evidence regarding elements that favor better,
faster patient recovery after LT and criteria for early and safe
discharge, while guaranteeing maximum safety. Three
periods were established— pre-transplantation, intraopera-
tive, and post-transplantation — following the same criteria as
other consensus documents from the same society.”

The review of the literature provided the points to be
debated, which were compiled in a draft and distributed
among the 26 representatives of the national LT groups.

We followed the modified Delphi method® and consulted the
following sources: MEDLINE, PubMed, and sources from different
scientific societies involved in transplantation and hepatology,
using the terms [“liver transplantation” or “cirrhosis” | AND
[“education”, “safe discharge”, “nutrition”, “sarcopenia”, “pre-
habilitation”, “fast-track”, “ERAS”]. The preliminary list of
recommendations was submitted to all groups for debate; if
75% agreement was not reached, the recommendation was
again discussed. The final version of the document only included
recommendations that reached a consensus of 75%, which was
then redistributed among the group representatives for final
comments and approval (second Delphi round).

The scientific evidence and grade of recommendation were
established following the 2 dimensions of the GRADE system*

Strength of the recommendation: (1) strong; (2) weak.

This document contains the conclusions reached at the
10th SETH Consensus Meeting in November 2022, with
representatives from all LT groups in Spain.

Table 1 - Information checklist for when the patient is

added to the waitlist.

Block 1  Waiting list
Distribution of organs, MELD system, waiting list,
waiting times
Activities while on waiting list (nutrition, exercise, etc)
Obligatory abstinence from alcohol
Tobacco cessation
Correlation between severity of the patient status before
transplantation and mortality, so patient and family
expectations after surgery should be realistic.
Possible withdrawal from the waiting list due to
worsened conditions or improvement

Block 2  Relevant donor factors
Expanded donor criteria: older livers, hepatitis B (core),
hepatitis C, fatty liver, etc.
Possible use of liver segments: bipartition, living donor,
reduced liver
Possibility of donor not being valid and LT cancelled the
same day

Block 3  Transplant surgery
Standard evolution
Surgery might be impossible to perform (due to
intraoperative findings in the recipient or donor)
Risk of mortality

Block 4 Post-transplant complications
Surgical: thrombosis of the hepatic artery, portal
thrombosis, bile leak or stenosis, hemorrhage, graft
dysfunction, primary liver failure, etc.
Medical or psychological: wound infection, pneumonia,
arrythmia, myocardial infarction, thrombosis, multiple
organ failure, death, anxiety, post-traumatic stress,
depression, feeling of guilt, etc.
Immunosuppression medication and secondary effects
Evolution and standard management (ambulation, diet,
etc)
ICU/Hospital stay

Block 5 General

Need for family support and compliance with treatment
and appointments
Possibility of early discharge whenever possible
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Prior to describing the evidence evaluated and the
consequent recommendations, it was necessary to agree on
the objectives and criteria for safe, early discharge® (Table 1),
as well as the indicators of the ERAS program.

The working group identified the following basic indicators
to evaluate the results and compare the different pre-, intra-
and postoperative elements: length of hospital stay and
Intensive Care Unit (ICU) stay, rate of complications,
intrahospital mortality, ICU readmission rate, hospital read-
mission rate, and ERAS protocol compliance rate.

Evidence and recommendations for the
implementation of the ERAS program in LT

Pre-operative period (Prehabilitation)
Prehabilitation: pre-transplant education

Does pre-transplant education influence postoperative evolu-
tion?. There are no consensus guidelines about the instruc-
tions and information that should be given to patients who are
candidates for LT. However, factors like nutrition, immuno-
suppression, and glycemic control must be discussed before
adding the patient to the transplant list. To facilitate
compliance with the objectives, the 2021 ERAS clinical
guidelines recommend that this information be addressed
not only to the patient but also their immediate family or
caretakers.>°

Recommendation

All patients who are candidates for LT must receive informa-
tion and instructions before/upon being added to the waiting
list in order to actively participate in their recovery process.
Evidence/Recommendation: C1

Intervention proposals

The patient is provided detailed information by specialized staff
before being added to the waiting list. To this end, a “check-list”

could be prepared previously and then reviewed with the patient
and family members/caretaker (example in Table 2).

Informative workshops should be created for patients with
recent transplants or those on the waitinglist, which would be
taught by former transplant recipients and medical staff who
work in the LT program.

Prehabilitation: physical exercise

Can a physical prehabilitation program help improve immediate
recovery after LT surgery?. Anyimprovement in the functional
capacity of patients awaiting LT using training and physical
exercise programs could influence the postoperative period in
the short and medium term, while also improving the recovery
of patients after surgery.” However, there is no scientific
evidence regarding the possible impact of physical prehabi-
litation on short-term benefits after transplantation.?

Recommendation

Although there is no evidence regarding the benefits of a
physical exercise program, it is considered non-detrimental
and safe. Evidence/Recommendation: C2

Proposed intervention

In previously selected patients, schedule physical prehabili-
tation before transplantation in an individualized manner,
using nutritional assessment and the application of indices to
assess the frailty of these patients. These activities should be
proposed and directed by specialists in rehabilitation and
physiotherapy.

Prehabilitation: nutrition

Can systematic nutritional assessment help improve immediate
recovery after LT surgery? Could a nutritional intervention in
selected patients improve/accelerate recovery after LT surger-
y?. The revision of the ILTS consensus was not conclusive in
establishing the role of nutritional support before transplan-
tation in the short-term results after surgery.” The studies
analyzed demonstrated no influence on mortality or the rate
of complications (Table 3).2°°*3

Table 2 - Criteria for safe discharge.

Patient-related requirements
Adequate pain control with oral analgesia

Hospital-related requirements

Independent mobility (walking without assistance, dressing without assistance or with minimal

help) and able to get to the corresponding hospital if symptoms of alarm appear

Oral intake

No need for intravenous fluids

No uncontrolled medical or surgical complications
Progressive improvement in lab results

Stability or improvement of possible immunological complications
No need for intervention or urgent imaging test at the time of discharge

Plasma concentrations of immunosuppressants adapted for the patient’s target
Post-transplant education regarding medication and lifestyle, including management of i
mmunosuppression and glycemic control/administration of insulin, if necessary

Capability to cover the needs of the
patient in a non-hospitalization regimen:

e Home visits

o Telephone consultations

o Day hospital

o Close follow-up in the office
o Emergency room care
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Table 3 - Studies about the assessment and/or nutritional intervention before transplantation.

Reference Intervention Result

Plank Hepatology 2015

Study type
Randomized (n = 120)

Objective
Change in TP

Hospital stay
9.5 vs 10 days

Immunonutrition Not achieved

LeCornu Transplantation 2000 Randomized (n = 82) Arm circumference/Grip Nutritional Not achieved No differences
strength supplements
Aydogan Transplantation Retrospective Influence of iron None ICU stay 3 vs 5 days

Proceedings 2013
Martucci Clinical Nutrition 2020

observational (n = 153) metabolism in post-LT

Prospective Influence of vit D levels in None
observational (n = 64) post-LT

ICU stay 3 vs 4 days 13.5 vs 19 days

ICU, intensive care unit; TP, total proteins.

Recommendation

The benefits of a supplemental nutritional intervention have
not been demonstrated in standard patients. Vitamin D
supplements should follow the recommendations given for
the general population. The intervention is considered non-
detrimental. Evidence/Recommendation: C2

Proposed intervention

Nutritional assessment is proposed in all patients who are
candidates for LT, and the intervention should be considered in

Table 4 - Summary of fragility/PS studies.

patients whose parameters indicate they are either malnou-
rished or overweight. These activities should be proposed and
directed by specialists in endocrinology and nutrition.

Assessment of patients at risk

Are there validated scores that allow us to predict better, faster
recovery after LT surgery?. There are no validated scores that
make it possible to reliably predict the probability of post-LT
complications.'® The scores that present some relationship
with outcome parameters (such as ICU/hospital stay) are those
that evaluate factors like physical function (frailty and
performance status) and sarcopenia (Tables 4 and 5).">*

Reference Study type Objective Intervention ICU stay

Wallace Transplantation 2021 Retrospective, Influence of PS on ICU/hospital None 3.4vs59d
observational, multicenter  stay
(n = 6968)

Lai Am ] Transplant 2018 Prospective, observational,  Correlation of the Liver Frailty None 2vs3d
single-center (n = 214) Index with post-LT

Lai Hepatology 2021 Prospective, observational,  Correlation of the Liver Frailty None Frail: >% ICU > 4d
multicenter (n = 1166) Index with post-LT

DeMaria Clin Transplantation 2019 Observational, prospective, Correlation Fried Frailty Index None 3vs35d

single-center (n = 50)

with post-LT

PS, performance status.

Table 5 - Summary of studies evaluating sarcopenia.

Reference Study type Objective Intervention ICU stay Hospital stay
DiMartini Liver Retrospective, Influence SARCOPENIA None ICU stay predictor Predictor hospital stay
Transplant 2013 observational, evolution post-LT
single-center
(n = 338)
Esser Transplantation Retrospective, Influence SARCOPENIA None No clear correlation No clear correlation
2019 observational, evolution post-LT (correlation with
single-center complications, graft
(n = 186) failure and death)
Kalafateli Cachexia SM Retrospective, Influence SARCOPENIA None Correlation Correlation with stay >20
2017 observational, UCI/Hos stay malnutrition stay >5 d mortality and infections
single-center d
(n =232)
Montazo-Loza Liver Retrospective, Influence SARCOPENIA None Longer stay, mortality and
Transplant 2014 observational, evolution post-LT infections
single-center
(n = 248)
Pinto Dos Santos Eur ] Retrospective, Influence SARCOPENIA None 25vs 33d
GH 2020 observational, evolution post-LT

single-center
(n = 368)
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Levels of evidence of pre-LT assessment scores:

Karnofsky Performance Status — Evidence/Recommendation: B2

Liver Frailty Index — Evidence/Recommendation: B1

Fried Frailty Index — Evidence/Recommendation: C2

Measurement of muscle mass using the psoas muscle mass
index/total skeletal muscle mass index on L3-L4 computed
tomography — Evidence/Recommendation: B1

Recommendation

The evaluation of frailty is mandatory for the assessment of
patients who are candidates for LT — Evidence/Recommen-
dation: B1

Proposed intervention

A frailty evaluation should be included in the initial
assessment of patients who are candidates for LT, and
appropriate measures should be adopted based on the results.
The recommended scores are those that have a higher degree
of evidence in the literature (Karnofsky Performance Status,
Liver Frailty Index [in outpatients] and sarcopenia [in
hospitalized patients]).

Prehabilitation: pre-transplant anemia control

Does preoperative anemia control influence recovery after
LT?. The diverse nature of liver disease, the frequently
associated portal hypertension, and the unpredictability of
waiting list times are obstacles in the control of pre-transplant
anemia.n*?*%

Recommendation

An attempt should be made to obtain/maintain adequate
hemoglobin (Hb) levels during the waiting list period before
the day of the transplant. Hb levels of no less than 10 g/dL are
considered optimal. Evidence/Recommendation: Bl

Proposed intervention

A preoperative patient blood-management program should be
developed, and a periodic screening system should be
established; target figures should never be less than 10 g/dL,
regardless of gender, and anemia treatment measures should
be programmed.

Intraoperative period

Anesthetic management

What is the optimal anesthesia that manages to improve the
immediate and short-term results after LT?. Propofol is asso-
ciated with faster awakening time and less ischemia-reperfu-
sion injury. Some studies show a greater risk of atelectasis,
cardiac injury markers and mortality with the use of high O,
concentrations. Low tidal volume ventilation in abdominal
surgery is associated with reduced mortality. A specific range
of positive end-expiratory pressure (PEEP) cannot be recom-
mended, but recruitment maneuvers improve oxygenation
and lung function.’® The benefit/risk ratio of antiemetic
prophylaxis is favorable.®

Recommendations

The use of volatile hypnotic agents is recommended, except in
patients at risk of intracranial hypertension. Evidence/
Recommendation: C2

The use of the minimum alveolar concentration (MAC) is
recommended to measure the depth of anesthesia. Evidence/
Recommendation: C2

It is recommended to use inspiratory oxygen concentra-
tions (FiO,) aimed at maintaining PO, in the range of
70-110 mmHg, tidal volumes between 6-8 mL/kg, and
recruitment maneuvers. Evidence/Recommendation: C1

The routine use of antiemetics is recommended. Evidence/
Recommendation: C1

Proposed intervention

Anesthetic measures that have been reported to improve
results after anesthesia (with lower morbidity and mortality
rates) should be standardized.

What is the optimal method of anesthetic monitoring that
improves immediate and short-term results after LT?

Insertion of a transesophageal echocardiogram probe is
considered safe in patients with esophageal varices under
treatment, as long as variceal ligation has not been performed
within the previous 30 days. Hemodynamic monitoring
systems based on pulse wave analysis are not useful in
patients with advanced liver disease.*°

Recommendations

Routine monitoring of invasive blood pressure and central
venous pressure is recommended. Evidence/Recommenda-
tion: C1

Systematic ultrasound-guided placement of a high-flow
central or peripheral venous catheter under sterile conditions
is recommended. Evidence/Recommendation: C1

Monitoring with a pulmonary artery catheter and/or
transesophageal echocardiography is recommended in uns-
table patients and those with high surgical risk and/or known
pulmonary hypertension or ventricular dysfunction. Evi-
dence/Recommendation: C1

Transesophageal echocardiography should not be used in
patients with a history of variceal ligation in the 30 days prior
to transplantation. Evidence/Recommendation: C1

Maintained normothermia is recommended during sur-
gery. Evidence/Recommendation: C1

Proposed intervention

Systematic use of a transesophageal echocardiography probe in
all patients who do not have contraindications in order to
acquire a level of knowledge appropriate for this clinical context.

How do intraoperative transfusion management, antifibrinolytic
therapy, and coagulation monitoring influence immediate and
short-term results after LT?

Hypervolemia temporarily increases the degree of portal
hypertension, which increases the risk of bleeding. Patients
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with chronic liver disease are at a higher risk of developing
acute renal failure with the administration of colloids.
Viscoelastic tests have been shown to reduce transfusion
requirements in the context of bleeding compared to standard
coagulation tests. Prophylactic transfusion of blood products
has not been shown to be effective to reduce bleeding ">

Recommendations

A moderately restrictive fluid administration regimen is
recommended. Evidence/Recommendation: C1

The use of 6% 130/0.44 HES is not recommended in patients
with chronic liver disease.

Evidence/Recommendation: C1

Itis recommended to maintain mean blood pressure values
above 60—65 mmHg Evidence/Recommendation: C1

In the case of active bleeding (not massive bleeding), there
is no evidence to recommend a specific ratio of blood products.
Evidence/Recommendation: B1

The use of a cell saver is recommended. Evidence/
Recommendation: B1

Proposed intervention

Pursue a moderately restrictive fluid approach during the
perioperative period, strictly monitoring renal function and
peripheral perfusion markers.

What is the role of early extubation in the immediate and short-
term results after liver transplantation?

There is no consensus on the definition of early extubation.
The definitions used in studies range from extubation in the
operating room to the first 24 h post-transplant.®*

Recommendations

Early extubation is recommended in all patients where this is
possible, given the lower incidence of reintubation, pulmo-
nary complications, shorter ICU stay, and shorter hospital
stay. Evidence/Recommendation: C1

Proposed intervention

Standardize the definition of early extubation to demonstrate
causality and to validate and compare short-term results.

What is the role of perioperative analgesia in the immediate and
short-term results after LT?

Non-opioid analgesics have been shown to be superior to
conventional opioid analgesia for the outcomes of postope-
rative pain, extubation time, intensive care unit stay, hospital
stay, and mortality.*

Recommendations

It is recommended to minimize the use of opioids in
postoperative analgesia. Evidence/Recommendation: B2

The use of acetaminophen (paracetamol), gabapentin,
ketamine, and local anesthetics is recommended instead of

(or to complement) opioids for postoperative analgesia.
Evidence/Recommendation: B2

Proposed intervention

Standardize opioid-free multimodal analgesic regimens,
which can be evaluated and compared with conventional
opioid analgesia.

Surgical technique

What type of surgical technique manages to improve immediate
and short-term results after LT?. The choice of a certain
surgical technique can provide patient benefits, depending on
their hemodynamic clinical situation, in terms of intraopera-
tive management and early postoperative recovery. In general,
the level of evidence to evaluate these factors is low or very
low.

1 Hepatectomy technique (cava replacement vs piggy-back
technique): The piggy-back technique shortens the duration
of the operation and entails less intraoperative transfusion.
There are no differences for other parameters.**

2 Use of veno-venous by-pass: Even though veno-venous
bypass prolongs the surgical intervention and increases
transfusion, its use entails reduced cardiovascular instabili-
ty in patients without collateral portosystemic circulation.
However, to minimize technical complications, it is recom-
mended that the anesthetic and surgical team be familiar
with its use.?

3 Portacaval shunting: Portacaval shunting has shown bene-
ficial intraoperative effects in cases of elevated basal portal
flow (>1000 mL/min) and/or portacaval pressure gradient
>16 mmHg, with fewer transfused blood units and shorter
operation times.*®

Recommendations

The surgical technique chosen for the type of cava anasto-
mosis (cava substitution vs piggy-back) should be based on the
preferences of each hospital and surgical team. One technique
cannot be recommended over another in a systematic
manner. Evidence/Recommendation: C1

Veno-venous bypass may be considered in certain situa-
tions. It is recommended that the anesthesia/surgery team
and the organization be familiar with the technique. Evidence/
Recommendation: C1

The temporary portacaval shunt is recommended in cases
of severe portal hypertension. Evidence/Recommendation: B1

Proposed intervention

Identify the hemodynamic and anatomical situation of each
recipient (portal flow and degree of portal hypertension,
presence of portosystemic circulation, inferior vena cava
gradient, hepatomegaly) to indicate the surgical technique
that benefits intraoperative anesthetic-surgical manage-
ment.
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Do immediate and short-term results after LT improve with the
placement of abdominal drain tubes, T-tube in the bile duct, NG
tube, skin preparation or incision type?

It is recommended to avoid the routine use of drain tubes and
catheters. When used, early removal is recommended. The
level of evidence is very low due to the lack of randomized
prospective studies with sufficient sample size.*’™*?

Recommendations

The use of the surgical checklist is recommended for the
prevention of adverse events and mortality related to the
intervention. Evidence/Recommendation: Bl

Routine nasogastric tube placement is not recommended.
Evidence/Recommendation: Al

There is insufficient evidence to recommend the routine
use of abdominal drain tubes. Open drain systems should be
avoided due to the greater risk of infection. Evidence/
Recommendation: C2

Early removal of drain tubes is recommended (before the
Sth postoperative day), depending on the amount and
appearance of the drained fluid. Evidence/Recommendation:
B1

Routine/systematic placement of a T-tube is not recom-
mended. Its use could be beneficial in cases of high risk of
biliary stenosis. Evidence/Recommendation: C1

Early removal of the central line and urinary catheter is
recommended to reduce catheter infections. Evidence/Recom-
mendation: C1

The type of incision used is left to the discretion of the
surgeon. Evidence/Recommendation: B1

Proposed intervention

In all cases, systematic collection of these variables is
recommended to establish in the future the actual influence
of their application on postoperative morbidity, mortality and
hospital stay.

What is the role of perfusion machines in improving the
immediate and short-term results of the liver graft and
recipient?

a) Regional normothermic perfusion in non-heart-beating
donation reduces ischemia time, provides for evaluation of
the grafts, and decreases the rates of post-transplant
ischemic biliary complications.*?

b) Both hypothermic (HMP) and normothermic (NMP) perfu-
sion machines have been shown to be beneficial in the
prevention of post-reperfusion syndrome and primary graft
dysfunction, specifically for suboptimal grafts.**

Recommendations

a) The use of regional normothermic perfusion is recom-
mended during extraction in non-heart-beating donation
due to its beneficial effect on the initial graft function.
Evidence/Recommendation: C1

b) It is recommended to assess the role of dynamic preserva-
tion with ex situ perfusion machines in suboptimal grafts.
Evidence/Recommendation: C1

Proposed intervention

In the extraction of donors in cardiorespiratory arrest, the use
of regional normothermic perfusion (RNP) is recommended
instead of super rapid extraction.

Assessment of the progressive implementation of dynamic
preservation with perfusion machines is recommended in
order to define in which cases their use will provide benefits
compared to standard perfusion.

Postoperative period

Post-transplant nutrition
Does early postoperative nutrition influence the recovery of
patients undergoing LT?. The European Society for Clinical
Nutrition and Metabolism (ESPEN) and the European
Association for the Study of the Liver (EASL) recommend
starting nutritional intake 12—24 h after surgery to reduce
the risk of complications and hospital stay after transplan-
tation.?” 570

The ESPEN guidelines recommend the intake of 1.2-15 g
protein/kg of body weight in within 24 h of liver transplanta-
tion.”*

Recommended intervention

Oral and/or enteral nutrition should be started 12—24 h after
liver transplantation, depending on patient tolerance. The
nutritional objective should emphasize achieving adequate
protein intake as part of the overall energy needs. Evidence/
Recommendation: C1

There is no clear evidence of the benefit of nutritional
supplements after LT. Evidence/Recommendation: C1

Proposed intervention

Oral and/or enteral nutritional support is started within hours
of transplantation.

Parenteral nutrition will be reserved for patients in whom
the calorie and protein intake necessary to maintain adequate
nutritional status is not sufficient.

Postoperative rehabilitation

How does early mobilization and respiratory rehabilitation
influence the recovery of patients undergoing LT?. A recent
study has shown a decrease in muscle strength and exercise
tolerance at discharge after LT.>” The benefits of physical and
respiratory rehabilitation after surgery have been demons-
trated and influence factors of postoperative recovery, such as
pain reduction, prevention of deep vein thrombosis and
pulmonary thromboembolism, reduction in the incidence of
atelectasis and respiratory complications, in addition to
improvement in the psychological status of the
patient.6'37'53‘55
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Recommendation

Early mobilization should be started as soon as possible after
LT.

Evidence/Recommendation: B1

Respiratory rehabilitation is recommended because it is
safe and effective, reduces postoperative complications and
improves functional results.

Evidence/Recommendation: B1

Proposed intervention

Establish a protocol for early mobilization and directed
respiratory rehabilitation with the help of incentive spiro-
metry in the immediate postoperative period.

The patient will begin walking while hospitalized and later
start physical rehabilitation after hospital discharge.

Vascular monitoring and thromboprophylaxis management
A previous SETH? consensus document has established
recommendations for this management.

Immunosuppression management

Which immunosuppressive strategy achieves better short-term
results in patients undergoing LT?. The implementation of an
intensive pharmacokinetic monitoring program and the dose
calculation based on the Bayesian estimation provide for
individualized immunosuppression adjustments.®** Several
studies have evaluated the delayed start of calcineurin
inhibitors (CI) associated with induction therapies aimed at
preserving renal function, with no associated increase in
episodes of acute rejection.’®>°

Recommendation

Intensive pharmacokinetic monitoring and its adjustment by
Bayesian estimation allow for early optimization of immuno-
suppression, favor enhanced recovery, and enable early
discharge. Evidence/Recommendation: B1
Immunosuppression strategies should be aimed at redu-
cing its adverse effects. Evidence/Recommendation: B1
Delayed start of immunosuppression with IC (+/— ARIL-2)
can help reduce minimize its adverse effects (especially
nephrotoxicity). Evidence/Recommendation: C1

Proposed interventions

The use of immunosuppression regimens based on low doses
or delayed introduction of tacrolimus associated with ARIL-2
induction is recommended in patients at risk of kidney injury
and in combination with dual or triple therapy with
corticosteroids and/or MMF.

Antimicrobial prophylaxis

What is the optimal antimicrobial prophylaxis to prevent
postoperative infectious complications after liver transplanta-
tion?. When selecting the appropriate antimicrobial to pre-
vent bacterial infections, it is necessary to consider the clinical
conditions of each patient, local epidemiology, and resistance
patterns.”’

Recommendation

Antibiotic prophylaxis against bacterial infections must be
protocolized, and its duration should not routinely exceed
24 h. Evidence/Recommendation: B1

The choice of antimicrobial should be individualized
according to the microbiota and specific characteristics of
each transplant center. Evidence/Recommendation: B1

Proposed interventions

Antibiotic prophylaxis for the first 24 h after transplantation
against bacterial infections with choice of antimicrobial based
on local epidemiology and the presence of colonization by
multi-resistant germs in the donor and/or recipient.

Other factors will be considered in order to individualize
the therapy regarding surgical technique and/or clinical status
of the transplanted patient.

Post-transplant education

Does post-transplant education influence the clinical evolution of
patients undergoing LT?. Systematic education programs in
the postoperative period after liver transplantation can help
increase or reinforce the knowledge of patients and family
members in terms of their new transplant condition. These
programs should be multidisciplinary.®*’

Recommendation

Systematic education in the postoperative period after liver
transplantation helps reinforce the patient’s knowledge of
their new transplant condition. These programs continue the
educational process that was begun in the preoperative period
and should continue during long-term post-transplantation
follow-up. Evidence/Recommendation: C1

Proposed interventions

Detailed information should be offered to the patient and
caregiver(s) during hospital discharge by multidisciplinary

Table 6 - Information checklist for post-transplant

hospital discharge.

Block 1 Standard follow-up

Periodic office visits and follow-up studies
Telephone contact for consultations
Criteria for emergency department care
Immunosuppression

Treatment at discharge

Secondary effects

Information compliance and analyses
Nutrition and exercise

Dietary recommendations

Physical exercise

Weight control

Other habits

Skin care and avoiding sun exposure
Abstinence from alcohol and tobacco
Information about pregnancy

Block 2

Block 3

Block 4
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specialists (surgeon, rehabilitator, home hospitalization,
advanced practical nursing). Establish a check-list model for
home compliance with pharmacological treatment (especially
immunosuppressants), diet and rehabilitation. (Example in
Table 6)

- Mobile application for warning / resolution of unforeseen
events

- Workshops for transplant patients given by long-term
transplant patients and staff members of the LT program

Conclusions

The recommendations of this consensus document are based
on a multidisciplinary approach and the available scientific
evidence, which is very limited. The recommendations are
linked to a series of proposed interventions to facilitate their
application. The implementation of these recommendations
inescapably requires the commitment of all the members of
the LT teams, as well as each institution.

Each group at each transplant center will manage the
options, possibilities and factors that may facilitate its
implementation:

1 Restructure resources and/or acquire new resources, if
necessary.

2 Establish a registry for this activity, preferably integrated
into the hospital computer system. To this end, checklists
can be particularly useful.

3 Establish an auditing system of indicators to determine
compliance with the protocol and results.

Authors’ contribution

L.LL., MA, AB, RG, EM, S.P.,, GR. han contribuido en la
concepcién y disefio de la revisién, han participado en la
redaccién del trabajo y su revisién critica y han aprobado el
contenido final. Por otra parte han actuado como coordina-
dores del panel de la reunién de consenso de la Sociedad
Esparfiola de Trasplante Hepético.

Funding

This research has not received specific support from public
sector agencies, commercial sector or non-profit entities.

Conflict of interests

The authors declare that they have no conflict of interest in
relation to this work.

Acknowledgment

The consensus group thanks Paloma Bellés of AOPC for her
contribution with secretarial work and technical support.

Annex: participants representing national groups

Félix Alegre (Clinica Universitaria de Navarra), Carolina
Almohalla (H. U. Rio Hortega), Pablo Bellot (H. Gral. U. de
Alicante), Gerardo Blanco (H. U. Badajoz), Rubén Ciria (H. U.
Reina Sofia), Gonzalo Crespo (H. U. Clinic i Provincial), Juan
Echeverri (H. U. Marqués de Valdecilla), Carmen Garcia
Bernardo (H. U. Central de Asturias), Marta Garcia Guix (H.
U. de Bellvitge), Miguel Angel Gémez Bravo (H. U. Virgen del
Rocio), Ernest Hidalgo (H. U. Vall d’Hebrén), Loreto Hierro (H. U.
La Paz), Carmelo Loinaz (H. U. 12 de Octubre), Victor Lopez (H.
U. Virgen de la Arrixaca), José Luis Lucena (H. U. Puerta de
Hierro Majadahonda), José M. Morén (H. U. Son Espases), Javier
Nuiio (H. U. Ramén y Cajal), Elena Otén (H. U. Nuestra Sra. de la
Candelaria), Pilar Palacios (H. Clinico U. Lozano Blesa), Mikel
Prieto (H. U. de Cruces), Mario Romero (H. Gral. U. Gregorio
Maraiién), Julio Santoyo Villalba (H. Reg. U. de Malaga),
Evaristo Varo (H. Clinico U. de Santiago), Maria Angeles
Vazquez (H. U. A Corufia), Juan José Vila (H. U. La Fe Infantil),
Trinidad Villegas (H. U. Virgen de la Nieves), Carmen Vinaixa
(H. U. La Fe).

REFERENCES

1. Ramirez J, Ruiz-Lépez P, Gurumeta A, Arroyo-Sebastian A,
Bruna-Esteban M, Sanchez A, et al. CLINICAL PATHWAY
Recovery Intensification for optimal Care in Adult’s surgery;
2022.

2. Montalva E, Rodriguez-Peralvarez M, Blasi A, Bonanad S,
Gavin O, Hierro L, et al. Consensus statement on hemostatic
management, anticoagulation, and antiplatelet therapy in
liver transplantation. Transplantation. 2022;106(6):1123-31,
https://journals.lww.com/10.1097/TP.0000000000004014.

3. Jones J, Hunter D. Qualitative research: consensus methods
for medical and health services research. BMJ.
2023;311(7001):376-80. http://dx.doi.org/10.1136/
bmj.311.7001.376.

4. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y,
Alonso-Coello P, et al. GRADE: an emerging consensus on
rating quality of evidence and strength of
recommendations. BMJ. 2023;336(7650):924-6. http://
dx.doi.org/10.1136/bmj.39489.470347.AD.

5. Brustia R, Boleslawski E, Monsel A, Barbier L, Dharancy S,
Adam R, et al. Definition and prospective assessment of
functional recovery after liver transplantation: a new
objective consensus-based metric for safe discharge. Liver
Transplant. 2022;26(10):1241-53, https://aasldpubs-
onlinelibrary-wiley-com.a-hgene.al7.csinet.es/doi/10.1002/
1t.25841.

6. Rodriguez-Laiz GP, Melgar-Requena P, Alcazar-Lépez CF,
Franco-Campello M, Villodre-Tudela C, Pascual-Bartolomé S,
et al. Fast-track liver transplantation: six-year prospective
cohort study with an enhanced recovery after surgery



http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0005
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0005
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0005
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0005
https://journals.lww.com/10.1097/TP.0000000000004014
http://dx.doi.org/10.1136/bmj.311.7001.376
http://dx.doi.org/10.1136/bmj.311.7001.376
http://dx.doi.org/10.1136/bmj.311.7001.376
http://dx.doi.org/10.1136/bmj.39489.470347.AD
http://dx.doi.org/10.1136/bmj.39489.470347.AD
http://dx.doi.org/10.1136/bmj.39489.470347.AD
https://aasldpubs-onlinelibrary-wiley-com.a-hgene.a17.csinet.es/doi/10.1002/lt.25841
https://aasldpubs-onlinelibrary-wiley-com.a-hgene.a17.csinet.es/doi/10.1002/lt.25841
https://aasldpubs-onlinelibrary-wiley-com.a-hgene.a17.csinet.es/doi/10.1002/lt.25841

CIR ESP. 2024;102(2):104-115

113

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

(ERAS) protocol. World J Surg. 2022;45(5):1262-71, http://link.
springer.com/10.1007/s00268-021-05963-2.

. Vinaixa C, Martinez Palli G, Miliken D, Sellers D, Dharancy S,

Spiro M, et al. The role of prehabilitation on short-term
outcomes after liver transplantation — A review of the
literature and expert panel recommendations. Clin
Transplant. 2022. http://dx.doi.org/10.1111/ctr.14686.

. Al-Judaibi B, Algalami I, Sey M, Qumosani K, Howes N,

Sinclair L, et al. Exercise training for liver transplant
candidates. Transplant Proc. 2019;51(10):3330-7, https://
linkinghub.elsevier.com/retrieve/pii/S0041134519310267.

. Victor DW, Zanetto A, Montano-Loza AJ, Heimbach JK,

Towey J, Spiro M, et al. The role of preoperative optimization
of the nutritional status on the improvement of short-term
outcomes after liver transplantation? — A review of the
literature and expert panel recommendations. Clin
Transplant. 2022. http://dx.doi.org/10.1111/ctr.14647.

Le Cornu KA, McKiernan FJ, Kapadia SA, Neuberger JM. A
prospective randomized study of preoperative nutritional
supplementation in patients awaiting elective orthothopic
liver transplantation. Transplantation. 2000;69(7):1364-9,
http://journals.lww.com/00007890-200004150-00026.
Aydogan MS, Ozgiil U, Erdogan MA, Yucel A, Toprak HI,
Durmus M, et al. Effect of preoperative iron deficiency in
liver transplant recipients on length of intensive care unit
stay. Transplant Proc. 2013;45(3):978-81, https://linkinghub.
elsevier.com/retrieve/pii/S0041134513002467.

Plank LD, Mathur S, Gane EJ, Peng S, Gillanders LK, Mcllroy
K, et al. Perioperative immunonutrition in patients
undergoing liver transplantation: a randomized double-
blind trial. Hepatology. 2015;61(2):639-47, https://journals.
Ilww.com/01515467-201502000-00029.

Martucci G, Volpes R, Panarello G, Tuzzolino F, Di Carlo D,
Ricotta C, et al. Vitamin D levels in liver transplantation
recipients and early postoperative outcomes: prospective
observational DLiverX study. Clin Nutr. 2021;40(4):2355-63,
https://linkinghub.elsevier.com/retrieve/pii/
S0261561420305707.

Crespo G, Hessheimer AJ, Armstrong MJ, Berzigotti A,
Monbaliu D, Spiro M, et al. Which preoperative assessment
modalities best identify patients who are suitable for
enhanced recovery after liver transplantation? — A
systematic review of the literature and expert panel
recommendations. Clin Transplant. 2022. http://dx.doi.org/
10.1111/ctr.14644.

Wallace D, Cowling TE, Walker K, Suddle A, Gimson A, Rowe
I, et al. The impact of performance status on length of
hospital stay and clinical complications following liver
transplantation. Transplantation. 2021;105(9):2037-44,
https://journals.lww.com/10.1097/TP.0000000000003484.

Lai JC, Segev DL, McCulloch CE, Covinsky KE, Dodge JL, Feng
S. Physical frailty after liver transplantation. Am ]
Transplant. 2018;18(8):1986-94, https://linkinghub.elsevier.
com/retrieve/pii/S1600613522096599.

LaiJC, Tandon P, Bernal W, Tapper EB, Ekong U, Dasarathy S,
et al. Malnutrition, frailty, and sarcopenia in patients with
cirrhosis: 2021 practice guidance by the american
association for the study of liver diseases. Hepatology.
2021;74(3):1611-44. http://dx.doi.org/10.1002/hep.32049.

Di Maira T, Little EC, Berenguer M. Immunosuppression in
liver transplant. Best Pract Res Clin Gastroenterol. 2020;46-
47:101681, https://linkinghub.elsevier.com/retrieve/pii/
S$1521691820300160.

DiMartini A, Cruz RJ, Dew MA, Myaskovsky L, Goodpaster B,
Fox K, et al. Muscle mass predicts outcomes following liver
transplantation. Liver Transpl. 2013;19(11):1172-80, https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC4382961/.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Esser H, Resch T, Pamminger M, Mutschlechner B,
Troppmair J, Riledmann M, et al. Preoperative assessment of
muscle mass using computerized tomography scans to
predict outcomes following orthotopic liver transplantation.
Transplantation. 2019;103(12):2506-14, https://journals.lww.
com/10.1097/TP.0000000000002759.

Kalafateli M, Mantzoukis K, Choi Yau Y, Mohammad AO,
Arora S, Rodrigues S, et al. Malnutrition and sarcopenia
predict post-liver transplantation outcomes independently
of the Model for End-stage Liver Disease score: malnutrition
and post-liver transplant morbidity. ] Cachexia Sarcopenia
Muscle. 2017;8(1):113-21. http://dx.doi.org/10.1002/
jcsm.12095.

Montano-Loza AJ, Meza-Junco J, Baracos VE, Prado CMM,
Ma M, Meeberg G, et al. Severe muscle depletion
predicts postoperative length of stay but is not
associated with survival after liver transplantation. Liver
Transplant. 2014;20(6):640-8. http://dx.doi.org/10.1002/
1t.23863.

Pinto Dos Santos D, Kloeckner R, Koch S, Hoppe-Lotichius M,
Zoller D, Toenges G, et al. Sarcopenia as prognostic factor for
survival after orthotopic liver transplantation. Eur J
Gastroenterol Hepatol. 2020;32(5):626-34, https://journals.
Iww.com/10.1097/MEG.0000000000001552.

Berkowitz RJ, Engoren MC, Mentz G, Sharma P, Kumar SS,
Davis R, et al. Intraoperative risk factors of acute kidney
injury after liver transplantation. Liver Transplant.
2022;28(7):1207-23.

Lichtenegger P, Schiefer ], Graf A, Berlakovich G, Faybik P,
Baron DM, et al. The association of pre-operative anaemia
with survival after orthotopic liver transplantation.
Anaesthesia. 2020;75(4):472-8, https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC7078747/.

Collas O, Robertson FP, Fuller BJ, Davidson BR. Anaemia in
patients with chronic liver disease and its association with
morbidity and mortality following liver transplantation. Int]
Surg. 2018;53:48-52, https://linkinghub.elsevier.com/
retrieve/pii/S1743919118305843.

Viguera L, Blasi A, Reverter E, Arjona B, Caballero M,
Chocron I, et al. Baseline haemoglobin and
thromboelastometry are predictive of red blood cell
requirements and one-year mortality in liver
transplantation. Transfus Apher Sci. 2021;60(6):103259,
https://linkinghub.elsevier.com/retrieve/pii/
S1473050221002512.

Chadha R, Patel D, Bhangui P, Blasi A, Xia V, Parotto M, et al.
Optimal anesthetic conduct regarding immediate and short-
term outcomes after liver transplantation - Systematic
review of the literature and expert panel recommendations.
Clin Transplant. 2022;36(10). http://dx.doi.org/10.1111/
ctr.14613.

Gan TJ, Diemunsch P, Habib AS, Kovac A, Kranke P, Meyer
TA, et al. Consensus guidelines for the management of
postoperative nausea and vomiting. Anesth Analg.
2014;118(1):85-113, https://journals.lww.com/00000539-
201401000-00013.

Fernandez TMA, Schofield N, Krenn CG, Rizkalla N, Spiro M,
Raptis DA, et al. What is the optimal anesthetic monitoring
regarding immediate and short-term outcomes after liver
transplantation?—A systematic review of the literature and
expert panel recommendations. Clin Transplant.
2022;36(10). http://dx.doi.org/10.1111/ctr.14643.

Yoon U, Bartoszko J, Bezinover D, Biancofiore G, Forkin KT,
Rahman S, et al. Intraoperative transfusion management,
antifibrinolytic therapy, coagulation monitoring and the
impact on short-term outcomes after liver transplantation—
A systematic review of the literature and expert panel



http://link.springer.com/10.1007/s00268-021-05963-2
http://link.springer.com/10.1007/s00268-021-05963-2
http://dx.doi.org/10.1111/ctr.14686
http://dx.doi.org/10.1111/ctr.14686
https://linkinghub.elsevier.com/retrieve/pii/S0041134519310267
https://linkinghub.elsevier.com/retrieve/pii/S0041134519310267
http://dx.doi.org/10.1111/ctr.14647
http://dx.doi.org/10.1111/ctr.14647
http://journals.lww.com/00007890-200004150-00026
https://linkinghub.elsevier.com/retrieve/pii/S0041134513002467
https://linkinghub.elsevier.com/retrieve/pii/S0041134513002467
https://journals.lww.com/01515467-201502000-00029
https://journals.lww.com/01515467-201502000-00029
https://linkinghub.elsevier.com/retrieve/pii/S0261561420305707
https://linkinghub.elsevier.com/retrieve/pii/S0261561420305707
http://dx.doi.org/10.1111/ctr.14644
http://dx.doi.org/10.1111/ctr.14644
http://dx.doi.org/10.1111/ctr.14644
https://journals.lww.com/10.1097/TP.0000000000003484
https://linkinghub.elsevier.com/retrieve/pii/S1600613522096599
https://linkinghub.elsevier.com/retrieve/pii/S1600613522096599
http://dx.doi.org/10.1002/hep.32049
http://dx.doi.org/10.1002/hep.32049
https://linkinghub.elsevier.com/retrieve/pii/S1521691820300160
https://linkinghub.elsevier.com/retrieve/pii/S1521691820300160
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4382961/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4382961/
https://journals.lww.com/10.1097/TP.0000000000002759
https://journals.lww.com/10.1097/TP.0000000000002759
http://dx.doi.org/10.1002/jcsm.12095
http://dx.doi.org/10.1002/jcsm.12095
http://dx.doi.org/10.1002/jcsm.12095
http://dx.doi.org/10.1002/lt.23863
http://dx.doi.org/10.1002/lt.23863
http://dx.doi.org/10.1002/lt.23863
https://journals.lww.com/10.1097/MEG.0000000000001552
https://journals.lww.com/10.1097/MEG.0000000000001552
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0120
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0120
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0120
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0120
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078747/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7078747/
https://linkinghub.elsevier.com/retrieve/pii/S1743919118305843
https://linkinghub.elsevier.com/retrieve/pii/S1743919118305843
https://linkinghub.elsevier.com/retrieve/pii/S1473050221002512
https://linkinghub.elsevier.com/retrieve/pii/S1473050221002512
http://dx.doi.org/10.1111/ctr.14613
http://dx.doi.org/10.1111/ctr.14613
http://dx.doi.org/10.1111/ctr.14613
https://journals.lww.com/00000539-201401000-00013
https://journals.lww.com/00000539-201401000-00013
http://dx.doi.org/10.1111/ctr.14643
http://dx.doi.org/10.1111/ctr.14643

114

CIR ESP. 2024;102(2):104-115

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

recommendations. Clin Transplant. 2022;36(10). http://
dx.doi.org/10.1111/ctr.14637.

Morkane CM, Sapisochin G, Mukhtar AM, Reyntjens KMEM,
Wagener G, Spiro M, et al. Perioperative fluid management
and outcomes in adult deceased donor liver transplantation
- A systematic review of the literature and expert panel
recommendations. Clin Transplant. 2022;36(10). http://
dx.doi.org/10.1111/ctr.14651.

Tinguely P, Badenoch A, Krzanicki D, Kronish K, Lindsay M,
Khanal P, et al. The role of early extubation on short-term
outcomes after liver transplantation — A systematic review,
meta-analysis and expert recommendations. Clin
Transplant. 2022;36(10). http://dx.doi.org/10.1111/ctr.14642.
Sun L, Gitman M, Malik A, Te Terry PL, Spiro M, Raptis DA,
et al. Optimal management of perioperative analgesia
regarding immediate and short-term outcomes after liver
transplantation — A systematic review, meta-analysis and
expert panel recommendations. Clin Transplant.
2022;36(10), https://onlinelibrary.wiley.com/d0i/10.1111/ctr.
14640.

Shaker TM, Eason JD, Davidson BR, Barth RN, Pirenne J,
Imventarza O, et al. Which cava anastomotic techniques are
optimal regarding immediate and short-term outcomes
after liver transplantation: a systematic review of the
literature and expert panel recommendations. Clin
Transplant. 2022;36(10):e14681.

Figueras J. Temporary portocaval shunt during liver
transplantation with vena cava preservation. Results of a
prospective randomized study. Liver Transplant.
2001;7(10):904-11. http://dx.doi.org/10.1053/jlts.2001.27870.
Brustia R, Monsel A, Skurzak S, Schiffer E, Carrier FM,
Patrono D, et al. Guidelines for perioperative care for liver
transplantation: enhanced recovery after surgery (ERAS)
recommendations. Transplantation. 2022;106(3):552-61,
https://journals.lww.com/10.1097/TP.00000000000038308.
Kalisvaart M, de Jonge ], Abt P, Orloff S, Muiesan P, Florman
S, et al. The role of T-tubes and abdominal drains on short-
term outcomes in liver transplantation — A systematic
review of the literature and expert panel recommendations.
Clin Transplant. 2022;36(10). http://dx.doi.org/10.1111/
ctr.14719.

Goldaracena N, Bhangui P, Yoon Y, Vargas PA, Spiro M,
Raptis DA, et al. Early removal of drains and lines after liver
transplantation to reduce the length of hospital stay and
enhance recovery — A systematic review of the literature and
expert panel recommendations. Clin Transplant.
2022;36(10). http://dx.doi.org/10.1111/ctr.14687.

Melloul E, Hiibner M, Scott M, Snowden C, Prentis ], Dejong
CHC, et al. Guidelines for perioperative care for liver surgery:
enhanced recovery after surgery (ERAS) society
recommendations. World J Surg. 2016;40(10):2425-40, http://
link.springer.com/10.1007/s00268-016-3700-1.

Weiss S, Messner F, Huth M, Weissenbacher A, Denecke C,
Aigner F, et al. Impact of abdominal drainage systems on
postoperative complication rates following liver
transplantation. Eur ] Med Res. 2015;20(1):66, http://www.
eurjmedres.com/content/20/1/66.

Pessaux P, Regimbeau JM, Dondéro F, Plasse M, Mantz J,
Belghiti J. Randomized clinical trial evaluating the need for
routine nasogastric decompression after elective hepatic
resection. Br J Surg. 2007;94(3):297-303, https://academic.
oup.com/bjs/article/94/3/297/6142639.

Hessheimer AJ, de la Rosa G, Gastaca M, Ruiz P, Otero A,
Goémez M, et al. Abdominal normothermic regional
perfusion in controlled donation after circulatory
determination of death liver transplantation: outcomes and

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

risk factors for graft loss. Am J Transplant. 2022;22(4):1169-
81. http://dx.doi.org/10.1111/ajt.16899. Epub 2021 Dec 21.
PMID: 34856070.

Ramirez-Del Val A, Guarrera ], Porte R, Selzner M, Spiro
M, Raptis DA, et al., the ERAS40LT.org Working Group.
Does machine perfusion improve immediate and short-
term outcomes by enhancing graft function and
recipient recovery after liver transplantation? - A
systematic review of the literature, meta-analysis and
expert panel recommendations. Clin Transplant.
2022;36(10):e14638. http://dx.doi.org/10.1111/ctr.14638.
PMID: 35279883.

Wischmeyer PE, Carli F, Evans DC, Guilbert S, Kozar R, Pryor
A, et al. American society for enhanced recovery and
perioperative quality initiative joint consensus statement
on nutrition screening and therapy within a surgical
enhanced recovery pathway. Anesth Analg.
2018;126(6):1883-95, http://journals.lww.com/00000539-
201806000-00019.

Merli M, Berzigotti A, Zelber-Sagi S, Dasarathy S,
Montagnese S, Genton L, et al. EASL clinical practice
guidelines on nutrition in chronic liver disease. ] Hepatol.
2019;70(1):172-93, https://linkinghub.elsevier.com/retrieve/
pii/S0168827818321779.

Englesbe MJ, Patel SP, He K, Lynch R], Schaubel DE,
Harbaugh C, et al. Sarcopenia and mortality after liver
transplantation. ] Am Coll Surg. 2010;211(2):271-8, https://
journals.lww.com/00019464-201008000-00015.

Plauth M, Bernal W, Dasarathy S, Merli M, Plank LD, Schiitz
T, et al. ESPEN guideline on clinical nutrition in liver disease.
Clin Nutr. 2019;38(2):485-521, https://linkinghub.elsevier.
com/retrieve/pii/S0261561418325901.

Merli M, Giusto M, Gentili F, Novelli G, Ferretti G, Riggio O,
et al. Nutritional status: its influence on the outcome of
patients undergoing liver transplantation. Liver Int.
2010;30(2):208-14. http://dx.doi.org/10.1111/].1478-
3231.2009.02135.x.

Ribeiro HS, Coury NC, de Vasconcelos Generoso S, Lima AS,
Correia MITD. Energy balance and nutrition status: a
prospective assessment of patients undergoing liver
transplantation. Nutr Clin Pract. 2020;35(1):126-32. http:/
dx.doi.org/10.1002/ncp.10323.

Weimann A, Braga M, Carli F, Higashiguchi T, Hiibner M,
Klek S, et al. ESPEN guideline: clinical nutrition in surgery.
Clin Nutr. 2017;36(3):623-50, https://linkinghub.elsevier.
com/retrieve/pii/S0261561417300638.

Yoshioka Y, Oshima Y, Hata K, Sato S, Hamada R, Sato T,
et al. Factors associated with early postoperative exercise
tolerance after living-donor liver transplantation. Clin
Transplant. 2022;36(11). http://dx.doi.org/10.1111/ctr.14800.
Mina DS, Tandon P, Kow AWC, Chan A, Edbrooke L, Raptis
DA, et al. The role of acute in-patient rehabilitation on
short-term outcomes after liver transplantation: a
systematic review of the literature and expert panel
recommendations. Clin Transplant. 2022;36(9). http://
dx.doi.org/10.1111/ctr.14706.

Rodriguez-Laiz GP, Melgar P, Alcazar-Lépez C, Franco-
Campello M, Martinez-Adsuar F, Navarro-Martinez J, et al.
Enhanced recovery after low- and medium-risk liver
transplantation. A single-center prospective observational
cohort study. Int J Surg. 2021;85:46-54, https://linkinghub.
elsevier.com/retrieve/pii/S1743919120308128.

Maffei P, Wiramus S, Bensoussan L, Bienvenu L, Haddad E,
Morange S, et al. Intensive early rehabilitation in the
intensive care unit for liver transplant recipients: a
randomized controlled trial. Arch Phys Med Rehab.



http://dx.doi.org/10.1111/ctr.14637
http://dx.doi.org/10.1111/ctr.14637
http://dx.doi.org/10.1111/ctr.14637
http://dx.doi.org/10.1111/ctr.14651
http://dx.doi.org/10.1111/ctr.14651
http://dx.doi.org/10.1111/ctr.14651
http://dx.doi.org/10.1111/ctr.14642
http://dx.doi.org/10.1111/ctr.14642
https://onlinelibrary.wiley.com/doi/10.1111/ctr.14640
https://onlinelibrary.wiley.com/doi/10.1111/ctr.14640
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0175
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0175
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0175
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0175
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0175
http://refhub.elsevier.com/S2173-5077(23)00203-X/sbref0175
http://dx.doi.org/10.1053/jlts.2001.27870
http://dx.doi.org/10.1053/jlts.2001.27870
https://journals.lww.com/10.1097/TP.0000000000003808
http://dx.doi.org/10.1111/ctr.14719
http://dx.doi.org/10.1111/ctr.14719
http://dx.doi.org/10.1111/ctr.14719
http://dx.doi.org/10.1111/ctr.14687
http://dx.doi.org/10.1111/ctr.14687
http://link.springer.com/10.1007/s00268-016-3700-1
http://link.springer.com/10.1007/s00268-016-3700-1
http://www.eurjmedres.com/content/20/1/66
http://www.eurjmedres.com/content/20/1/66
https://academic.oup.com/bjs/article/94/3/297/6142639
https://academic.oup.com/bjs/article/94/3/297/6142639
http://dx.doi.org/10.1111/ajt.16899
http://dx.doi.org/10.1111/ajt.16899
http://dx.doi.org/10.1111/ctr.14638
http://dx.doi.org/10.1111/ctr.14638
http://journals.lww.com/00000539-201806000-00019
http://journals.lww.com/00000539-201806000-00019
https://linkinghub.elsevier.com/retrieve/pii/S0168827818321779
https://linkinghub.elsevier.com/retrieve/pii/S0168827818321779
https://journals.lww.com/00019464-201008000-00015
https://journals.lww.com/00019464-201008000-00015
https://linkinghub.elsevier.com/retrieve/pii/S0261561418325901
https://linkinghub.elsevier.com/retrieve/pii/S0261561418325901
http://dx.doi.org/10.1111/j.1478-3231.2009.02135.x
http://dx.doi.org/10.1111/j.1478-3231.2009.02135.x
http://dx.doi.org/10.1111/j.1478-3231.2009.02135.x
http://dx.doi.org/10.1002/ncp.10323
http://dx.doi.org/10.1002/ncp.10323
http://dx.doi.org/10.1002/ncp.10323
https://linkinghub.elsevier.com/retrieve/pii/S0261561417300638
https://linkinghub.elsevier.com/retrieve/pii/S0261561417300638
http://dx.doi.org/10.1111/ctr.14800
http://dx.doi.org/10.1111/ctr.14800
http://dx.doi.org/10.1111/ctr.14706
http://dx.doi.org/10.1111/ctr.14706
http://dx.doi.org/10.1111/ctr.14706
https://linkinghub.elsevier.com/retrieve/pii/S1743919120308128
https://linkinghub.elsevier.com/retrieve/pii/S1743919120308128

CIR ESP. 2024;102(2):104-115 115

56.

2017;98(8):1518-25, https://linkinghub.elsevier.com/retrieve/
Ppii/S0003999317301351.

De Martin E, Londofio M, Emamaullee ], Lerut J, Potts J,
Aluvihare V, et al. The optimal immunosuppression
management to prevent early rejection after liver
transplantation: a systematic review of the literature and
expert panel recommendations. Clin Transplant.
2022;36(10). http://dx.doi.org/10.1111/ctr.14614.

57. Campos-Varela I, Blumberg EA, Giorgio P, Kotton CN, Saliba
F, Wey EQ, et al. What is the optimal antimicrobial
prophylaxis to prevent postoperative infectious
complications after liver transplantation? A systematic
review of the literature and expert panel recommendations.
Clin Transplant. 2022;36(10). http://dx.doi.org/10.1111/
Cctr.14631.



https://linkinghub.elsevier.com/retrieve/pii/S0003999317301351
https://linkinghub.elsevier.com/retrieve/pii/S0003999317301351
http://dx.doi.org/10.1111/ctr.14614
http://dx.doi.org/10.1111/ctr.14614
http://dx.doi.org/10.1111/ctr.14631
http://dx.doi.org/10.1111/ctr.14631
http://dx.doi.org/10.1111/ctr.14631

	Consensus document from the Spanish Society for Liver Transplantation: enhanced recovery after liver transplantation
	Introduction
	Material and methods
	Evidence and recommendations for the implementation of the ERAS program in LT
	Pre-operative period (Prehabilitation)
	Prehabilitation: pre-transplant education
	Does pre-transplant education influence postoperative evolution?


	Recommendation
	Intervention proposals
	Prehabilitation: physical exercise
	Can a physical prehabilitation program help improve immediate recovery after LT surgery?


	Recommendation
	Proposed intervention
	Prehabilitation: nutrition
	Can systematic nutritional assessment help improve immediate recovery after LT surgery? Could a nutritional intervention i...


	Recommendation
	Proposed intervention
	Assessment of patients at risk
	Are there validated scores that allow us to predict better, faster recovery after LT surgery?


	Recommendation
	Proposed intervention
	Prehabilitation: pre-transplant anemia control
	Does preoperative anemia control influence recovery after LT?


	Recommendation
	Proposed intervention
	Intraoperative period
	Anesthetic management
	What is the optimal anesthesia that manages to improve the immediate and short-term results after LT?


	Recommendations
	Proposed intervention
	What is the optimal method of anesthetic monitoring that improves immediate and short-term results after LT?

	Recommendations
	Proposed intervention
	How do intraoperative transfusion management, antifibrinolytic therapy, and coagulation monitoring influence immediate and...

	Recommendations
	Proposed intervention
	What is the role of early extubation in the immediate and short-term results after liver transplantation?

	Recommendations
	Proposed intervention
	What is the role of perioperative analgesia in the immediate and short-term results after LT?

	Recommendations
	Proposed intervention
	Surgical technique
	What type of surgical technique manages to improve immediate and short-term results after LT?


	Recommendations
	Proposed intervention
	Do immediate and short-term results after LT improve with the placement of abdominal drain tubes, T-tube in the bile duct,...

	Recommendations
	Proposed intervention
	What is the role of perfusion machines in improving the immediate and short-term results of the liver graft and recipient?

	Recommendations
	Proposed intervention
	Postoperative period
	Post-transplant nutrition
	Does early postoperative nutrition influence the recovery of patients undergoing LT?


	Recommended intervention
	Proposed intervention
	Postoperative rehabilitation
	How does early mobilization and respiratory rehabilitation influence the recovery of patients undergoing LT?


	Recommendation
	Proposed intervention
	Vascular monitoring and thromboprophylaxis management
	Immunosuppression management
	Which immunosuppressive strategy achieves better short-term results in patients undergoing LT?


	Recommendation
	Proposed interventions
	Antimicrobial prophylaxis
	What is the optimal antimicrobial prophylaxis to prevent postoperative infectious complications after liver transplantation?


	Recommendation
	Proposed interventions
	Post-transplant education
	Does post-transplant education influence the clinical evolution of patients undergoing LT?


	Recommendation
	Proposed interventions

	Conclusions
	Authors' contribution
	Funding
	Conflict of interests
	Acknowledgment
	Annex: participants representing national groups
	References


