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The Changing Landscape of Liver Transplantation

« Older

« Higher frailty status
- More obesity

« Higher frequency of
comorbidities

(CVD, CKD)

Recipient phenotypes has changed

Transplant indication

« Less HCV
« More NAFLD
 More alcohol

+ Non-HCC oncologic
indications

Higher acuity
Higher MELD score
More ACLF and AH
Expanded HCC

\ Terrault NA,Current Gast.Hepatol 2023




The Changing Landscape
of Liver Transplantation

WHO EUROPEAN
REGIONAL OBESITY
REPORT 2022

* In parallel to that of metabolic syndrome, the prevalence of MAFLD is increasing Worldwide. | prevatence of overweight and obesity among children aged 7-9 years in 36 countriesof the
WHO European Region, by sex (2015-2017]

* High prevalence (36-44%) was found in obese children. Boys Gits

* Shiftin indications for liver transplantation from viral to metabolic liver diseases Coati

[zechia
OType 2 Diabetes ‘

Metabolic risk
abnormalities*

o Overweight/ | _ I
Obese *Metabolic risk abnormalities - 2 out of 7 =
.. . . Maltz
« Waist uLﬂKfirence >102/88 in Caucasian men and women, (or Marterego

>90/80 cm in Asian men or women) Nath Macedania

- Blood pressure >130/85 mmHg or specific drug treatment Nomzy

- Plasma triglycerides >150 mg/dL (>1.70 mmol/L) or specific drug Portugel
treatment Romania

« Plasma HDL-cholesterol <40 mg/dL (<1.0 mmol/L) for men and Rusian Federation
<50 mg/dL (<1.3 mmol/L) for women or specific drug treatment Sarhia

« Prediabetes (i.e. fasting glucose levels 100-125 mg/dL (5.6- 6.9 Slovakia
mmol/L) or 2-hour post-load glucose levels 140-199 mg/dL (7.8 Sloventa
11.0 mmol/L) or HbA1c of 5.7-6.4% (39-47 mmol/mol) Span

- Homeostasis model assessment of insulin resistance score >2.5 Tajkistan

« Plasma high-sensitivity C-reactive protein level >2 mg/L Turkgy
Turkmeriistan
COS! average
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Morbid obesity increases death and dropout from the liver
transplantation waiting list: A prospective cohort study
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The French ABM study group
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Obesity after LT
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Swiss transplant cohort study of 235 patients
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Weight gain after transplantation

Beckmann S TransplInt 2018



Research article (-) JHEP|Reports

Inevitability of disease recurrence after liver
transplantation for NAFLD cirrhosis

Authors JHEP Reports 2023.

Francois Villeret, Sébastien Dharancy, Domitille Erard, Armand Abergel, Louise Barbier, Camille Besch,

Disease recurrence at 5 years after liver transplantation for NAFLD cirrhosis

French retrospective cohort of 361 patients
150 patients with at l=ast one graft biopsy performed 26 months after LT
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Research article

JHEP|Reports

Inevitability of disease recurrence after liver
transplantation for NAFLD cirrhosis

Authors
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Disease recurrence at 5 years after liver transplantation for NAFLD cirrhosis
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Research article

JHEP|Reports

Inevitability of disease recurrence after liver
transplantation for NAFLD cirrhosis
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Research article
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Cardiovascular Disease After Liver Transplantation

Non Hepatic -~
63.3%

CVD Cumulative Incidence (%)
o3 888383888

o
N

4 6 8 10 12 14
Years Since Liver Transplant

Watt K AJT 2010 Fussner LA Liver Transpl 2015



Sarcopenic visceral obesity is associated with increased mortality after LT

« N.116 cirrhotic patients urgently listed and transplanted (2005-2017) Hity

« Sarcopenic visceral obesity
» Visceral Obesity : VSR >1.54 men >1.37 women
« Sarcopenia (men SMI <50 cm2/m2, women <39 cm2/m2)

Cirrhosis

40%

Logrank p=0.002

30%7

20%

10%

Cumulative Incidence (percentage)

0%

| I
0 6 12 18 24 30 36
Duration of Follow-up (month)

Number at risk
--=-- 93 87 85 85 83 78 76
— 23 17 16 16 15 14 14

———— Non-Sarcopenic Visceral Obesity
Sarcopenic Visceral Obesity

Nghiem B Ha, Am J of Transplant 2022



Frailty : decreased physiologic reserve to perform
daily activities, fulfill social roles, and maintain
health/well-being

Portal il g
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Aging
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7 Y' The Liver Frailty Index
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Frailty, mortality, and health care utilization after
liver transplantation: From the Multicenter Functional
Assessment in Liver Transplantation (FrAILT) Study

Jennifer C.Lai'® | Amy M.Shui® | Andres Duarte-Rojo®*® | Daniel R. Ganger® |
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oo @020 00 @R @ T TmTmemsses
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S ourvival Non-Frail \ Frail (LFI24.5)
5 1 year 97% 94%
0 0.7
3 years 92% 89%
0.61 5 years 90% 84%
Log-rank p=0.02
0.51
0 12 24 36 48 60
Number at risk Months
Frail 250 234 184 124 76 42
Non-Frail 916 883 664 480 303 212




Drugs-induced myopathy in Liver Transplantation

Calcineurin Inhibitors

NORMAL CKD
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Original Clinical Sclence—Liver @

Controlling Diabetes After Liver Transplantation:
Room for Improvement

Diego Alvarez-Sotomayor, MD," Carla Satorres, MD,' Beatriz Rodriguez-Medina, MD,?
Ignacio Herrero, MD, PhD,* Manuel de la Mata, MD,” Trinidad Serrano, MD,® Manuel Rodriguez-Peraivarez, MD,?
Delia D'Avola, MD,3* Sara Lorente, MD,® Angel Rubin, MD," and Marina Berenguer, MD, PhD’

Transplantation m October 2016 m Volume 100 m Number 10

Glycemic control, management of diabetes mellitus and
screening of associated conditions

Diabetes (n = 157) No. (%)

Adequate glycemic control (HbATC < 7%) 94 (66.7)°
Physician responsible for management of DM

Endocrinclogist 28 (17.8)

Hepatologist 76 (48.4)

General practitioner 42 (26.8)

Self-control 1 7.0

ercise

None/Light 106 (67.5)

Moderate/Vigorous 51 (32.5)
Diet

Free 56 (35.7)

Restricted 101 (64.3)
Retinopathy screening” 76 (48.4)
Nephropathy screening® 74 (47.1)
Neuropathy screening® 7(45
Diabetic foot screening® 9 (5.7)




Diabetes Prevalence (%)

Diabetes After Liver Transplantation

Post- Transplant Diabetes Mellitus

Pre-Transplant Diabetes Mellitus type 2

60
>33 / itional Ri N\ Etiology of Li - X
Traditional Risk Factors o ggy or Liver Transplant-related
50 Isease :
African-American or Hispanic ethnicity Risk Factors
Family history of diabete
il e piaes NAFLD, HCV, High-dosage corticosteroid
Male gender Alcohol : : .
40 Older age Calcineurin |nh|bztor (7>>Tacro||mu5,l
| . . ’ mTOR Inhibitors
mpaired fasting glucose . .
Arterial hypertension Cold |scfwem|a time >9 hours
30 Dyslipidemia Post—lt1 intensive Fare gnlt >15 days
. \ Obesity / \ Cytomegalovirus infection /
225 23.8 '
Post-Transplant
2[] D. .
iabetes Mellitus
15.0 4 Donor-related )
Genes A
9.3 Risk Factors
10 _ '
Lommpn polymorphisms |.rT Older age
genes involved |r}1 metabolic Hepatic Steatosis
homeostasis and .
0 inflammatory response Liver graft after

\ circulatory death /

General HCV infection MNASH LT« recipients HCV LTx MASH LTx
population recipients  recipients

Brodosi L et al. Transplantation. 2022;106.



Management of Diabetes in Candidates for
Liver Transplantation and in Transplant Recipients

* Offer counseling for diet and moderate physical activity

* Provide intensive programs of cognitive behavior therapy by dedicated

* Define HbA1c target considering patients’ frailty

e Limit the use of insulin to the sole basal insulin as long as possible

g
y

N‘A

e e e\ ¥

* Modulate immunosuppressive therapy, using mycophenolate mofetil or basiliximab to mitigate the diabetogenic

effects of CNI

* In selected cases, consider bariatric surgery

Test Metformin

Move to 2" line
treatment in case
of intolerance or
contraindication

Use either GLP-

1RAs or SGLT-2Is

or pioglitazone,

according to CV,

HF, renal or liver
risk

Alone or in
combination with
metformin if not

contraindicated

Combine 2™ line
drugs with DPP-
4ls (except GLP-
1RAs) or with
basal Insulin,
according to
registered
indications

Consider specific
contraindications

Move to
intensified insulin
treatment

Adjust glycemic
targets to reduce
the risk of
hypoglycemia

Brodosi L . Transplantation 2021

Transplantation



Short-term safety and efficacy of new hypoglycemic drugs in patients undergoing

orthotopic liver transplantation: interim analysis from the DiaBoLT2021 study

Therapy

Insulin
- Basal

- Basal-bolus

Daily insulin unit
(media * st. dev.)

Metformin
Pioglitazone
Sulfonylureas

Acarbose

New antiadiabetic
drugs

GLP-1RA
DPP-4i
SGLT-2l

Baseline
(patients n =62)
percent (%)

73
- 24
- 76

43,9 + 31,25

35
0
3
0

15

6 months FU
(patients n =62)
percent (%)

52
- 81
- 19
28,9+17,24
81
2

0
2

76

47
16
26

12 months FU
(patients n =53)
percent (%)

50

- 93

- 7
25,7+13,94

80

74

52
15
28

LAST FU (21 £ 14 months)
(patients n =62)
percent (%)

47
- 86
- 14
27,2+15,37
82
2

0
2

82

47
23
39
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Efficacy: glycemic control and changing in weight

Glycated Hb target

Ul

Baseline 6 months FU 12 months FU LAST FU

H>53 mmol/mol mW49-53 mmol/mol M <48 mmol/mol

BMI 25-
30 kg/m?

BMI > 30
kg/m?

Weight- A weight -

mean (kg) mean (kg)
6 months 77,4 -2,9
12 months 79,3 -4,3
Last FU 76,6 -3,8

Weight- A weight -

mean (kg) mean (kg)
6 months 91,8 -5,9

12

months 89,9 8,9
Last FU 88,9 -8,9




Controlling Hyperlipemia After Liver Transplantation:
Room for Improvement

Rate of transplant recipients receiving statins

100

Risk stratification

!

r

}

80 -

60 -

High Risk
Coronary heart disease (CHDY)
or CHD equivalent: diabetes,
aortic artery aneurysm, carotid
or peripheral artery disease, or
multiple cardiovascular nsk factors

Moderate Risk {=2 risk factors,
including OLT)
Smoking, hypertension, low
HOL, family history of early

CHD, age (male =45 v female =55 ¥),

orCr=1.5

Low Risk
Mo risk factors other than OLT

40 -

|

}

!

Heart Kidney Liver

Holdaas H, Potena L et al, Transplant Rev(2014)

Treat pharmacologically if:
* LDL =100 mg/dL
* Non-HDL cholesterol =130 mgfdL
* Triglycenides =150 mg/dL

Treat pharmacologically if:
* LDL =130 mg/dL
* MNon-HDL cholesterol = | 60 mg/dL
* Trighycerides =200 mgfdL

Treat pharmacologicalty if:
» LOL =160 mg/dL
* MNon-HDOL cholesterol = |20 mgldL
* Triglycerides =200 mg/dL

FIGURE 2. Risk stratification and management of hyperlipidemia in liver transplant recipients. Cr =
creatinine, mg/dL: HDL = high-density lipoprotein cholesteral; LDL = low-density lipoprotein choles-
terol; OLT = orthotopic liver transplant.




Factors Impacting Survival in Those Transplanted for NASH @
Cirrhosis: Data From the NailNASH Consortium

Mary E. Rinella,”** Sanjaya K. Satapathy,* Danielle Brandman, Coleman Smith,”
Sal Elwir,” Jonathan Xia,” Meg Gibson,* Carlos Figueredo,” Mounika Angirekula, ™
Jason M. Vanatta,* Raiya Sarwar,'' Yu Jiang,*® Dyanna Gregory,*

Tandy Agostini,” Jimin Ko," Pradeep Podila,"" Grace Gallo," Kymberly D. Watt, "
and Mohammad S. Siddiqui®*"

Clinical Gastroenterology and Hepatology 2023;21:445-455

Check for
updates
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KM Survival Analysis By Diabetes Status post-LT and
Statin Use in post-LT period

30 —
20 — ~°- DM + Statin
— DM + No Statin p=0.001
10 —| - No DM + Statin
— No DM + No Statin
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Internal and Emergency Medicine
https://doi.org/10.1007/511739-023-03474-7
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Physical activity in liver transplant recipients: a large multicenter
study

Stefano Gitto'© - Lucia Golfieri? - Filippo Gabrielli® - Margherita Falcini' - Francesco Sofi* - Maria Rosa Tamé® -
Nicola De Maria® - Luca Marzi’ - Andrea Mega’ - Giovanna Valente® - Alberto Borghi® - Paolo Forte'® -

Matteo Cescon' . Fabrizio Di Benedetto'? - Pietro Andreone? - Marco Petranelli'® - Maria Cristina Morelli? -
Paolo De Simone'* - Chloe Lau'® - Laura Stefani'® - Francesco Vizzutti' - Francesca Chiesi'” - Fabio Marra' -
MEDITRA Research Group

511 subjects (71% males, mean age 63 years)

m High
B Moderate
M Low

None

Fig. 1 Physical activity levels derived from the International Physical
Activity Questionnaire

Factors associated with total inactivity.

Variable B SEp  Wald'sy> df p Odds ratio (e#)  95% CI ()
Time from LT 007 003 570 1 0.017 0.94 0.89-0.99
Sedentary activity ~—0.94 037 628 1 0.012 0.99 0.19-0.81
Medi-Lite 020 0.10 389 1 0.049 1.22 1.01-1.48
PCS-12 021 002 3269 1 <0.001 1.13 1.08-1.17

Overall model evaluation: Hosmer and Lemeshow: y>=6.53, df=8, p=0.59. Nagelkerke R*=0.32

LT, Liver Transplant; Medi-Lite, adherence to the Mediterranean diet score; PCS-12, Physical health score;
Variable coding: 0=inactive, 1 =active

Time from LT, sedentary lifestyle, low adherence to Mediterrean Diet
and low level of QoL were independently associated with total
inactivity
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ORIGINAL ARTICLE

Clinical Trials Study

Renal function and physical fitness after 12-mo supervised
training in kidney transplant recipients

Giulio Sergio Roi, Giovanni Mosconi, Valentina Totti, Maria Laura Angelini, Erica Brugin, Patrizio Sarto, Laura
Merlo, Sergio Sgarzi, Michele Stancari, Paola Todeschini, Gaetano La Manna, Andrea Ermolao, Ferdinando
Tripi, Lucia Andreoli, Gianluigi Sella, Alberto Anedda, Laura Stefani, Giorgio Galanti, Rocco Di Michele, Franco
Memi, Manuela Trerotola, Daniela Storani, Alessandro Nanni Costa

Centro
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Emilia-Romagna

Physical Activity in Solid Organ Transplant Recipients: Organizational
Aspects and Preliminary Results of the ltalian Project

ELSEVIER

G.S. Roi®, S. Stefoni”, G. Mosconi®, E. Brugin®, P. Burra®, A. Ermolao’, M. Granito®, P. Macini",
S. Mastrosimone', F. Macchia', C. Pegoraro®, P. Rigotti', G. Sella™, S. Sgarzi”, M.R. Tamé®, V. Totti®,
M. Trerotola®, F. Tripi', and A. Nanni Costa™*
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ELSEVIER

Physical Condition, Glycemia, Liver Function, and Quality of Life in Liver
Transplant Recipients After a 12-Month Supervised Exercise Program

Valentina Totti*”, Mariarosa Tame®, Patrizia Burra”, Giovanni Mosconi®, Giulio Sergio Roi,

Gianluigi Sella®, Andrea Ermolao”, Alberto Ferrarese”, Sergio Sgarzi, Gustavo Saving', Giuseppe Parodi”,
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Alessandro Nanni Costa™*
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Original Paper

Physical Activity in Solid Organ Transplant
Recipients: Preliminary Results of the
Italian Project

medicina ‘MDPI

Article

Longitudinal Analysis of Cardiovascular Risk Factors
in Active and Sedentary Kidney Transplant Recipients
Valentina Totti 1*, Bo Fernhall 2, Rocco Di Michele !, Paola Todeschini *, Gaetano La Manna 3,

Maria Cappuccilli 3 » Maria Laura Angelini ", Marco De Fabritiis ", Franco Merni 1,
Enrico Benedetti 5, Giulio Sergio Roi E‘, Alessandro Nanni Costa 7 and Giovanni Mosconi *

Sicurezza. Nessun drop-out legato ad attivita fisica.

Nessun episodio di rigetto

Miglioramento capacita cardiopolmonare
Aumento massima potenza aerobica

Incremento forza arti inferiori (+4 - 25%); arti superiori (1 - 2%)

Stato Nutrizionale. Riduzione BMI e massa grassa

ettt

Funzionalita Renale; stabilita indici funzionali

Centro Nazionale Trapianti



Adv Ther (2018) 35:1729-1734
https://doi.org/10.1007/s12325-018-0797-7

Physical Activity in Liver Transplantation: A Patient’s

and Physicians’ Experience

Lara Beekman - Annalisa Berzigotti (2 - Vanessa Banz

Phase 1
Pre-transplant

Prehabilitation

* First information/
education to patient,
hand out a brochure

« Evaluation of level of
physical activity, or
health status (e.g., Duke
Activity Status Index)

« Define goals of pre-
habilitation individually:
what, how and where,
how often?

« Close control and
adjustment of goals

+ Goal: prevention of
‘muscle loss and
‘contribution to minimize
the complications of
liver transplantation

Phase 2
Post-transplant

LTX Hospital Stay

» Physiotherapy for the
first mobilization of the
patient (breathing,
sitting up, walking,
stair climbing)

« Evaluation of the
physical condition to
plan the postoperative
physical activity

* Arrange first post-
discharge
appointment with
physiotherapy before
the patient leaves the
hospital

c
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=
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©

S
-
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* In case of inadequate
physical condition,
evaluation and
clarification on how to
conduct a
rehabilitation

Phase 3 Phase 4 Phase 5
Post-transplant Post-transplant  Post-transplant
3 weeks —3 months 3 — 6 months Longterm

* Individual
Physiotherapy with
gentle strengthening
with the aim of
returning to an
independent everyday
life

» Defining of individual
goals for physical
activity: What, how
and where, how often?

* Close monitoring and
adjustment of goals if
necessary

+ Avoidance of
strenuous activity until
wound healing is
completed to reduce
risk of postoperative
wound dehiscence /
incisional hernia
formation

Interdisciplinary Team of Experts: Transplant surgeons, Hepatologists, Physiotherapists, Transplant coordinators, Transplant
nurses and Advanced Practice Nurses, Nutritional Consultant

= Implement supporting tools: brochures, Apps and wearables with pedometers, videos

=>Take into account patient barriers and use patient motivation — suiting patients individually



Conclusions:

* The recipient's lifestyle significantly affects the long-term
outcome of a liver transplant.

* Managing immunosuppressive therapy should be accompanied
by careful control of metabolic syndrome components.

* Lifestyle intervention should begin before the transplant and
continue without interruption afterward.
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