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22/04/2022 AFP 294; II cycle

13/05/2022 AFP 38,9; III cycle

03/06/2022 AFP: 2,8; V cycle 

15/07/2022 AFP: 2,9; IV cycle

March 2022: pre-surgical evalutation; AFP 868 
TVT  MHV

01/04/2022 AFP; I cycle atezo/beva

Mr Luigi, 69 yrs old, perfumer, fit, 
HBV chronic liver disease, no 
comorbidities

June 2021 AFP 81
July 2021 Y90 TARE

October 2021 AFP 44

Feb 2022: radiological PD AFP 417

=



Meng F et al. Biomed Res Int 2021

In most patients Liver Transplantation is the best available treatment to cure HCC

 LT has better overall 
survival than curative 
locoregional therapy in 
intermediate stage HCC 
and in Child-Pugh class 
B/C cirrhosis.

48 studies - 9835 patients

5-y OS and DFS was worse for all 
categories of loco-regional 
therapies, than for primary LT
(HR): 0.59 (0.48-0.71), p<0.01

Intermediate
Stage HCC 





Tumor size, Tumor number and AFP as continuous variables

Mazzaferro V et al. Lancet Oncology 2009
Mazzaferro V, et al. Gastroenterology 2018

Lozanovski VJ et al. Br J Surg open 2022

www.hcc-olt-metroticket.org

Accuracy of AFP-adjusted on tumor size criteria in predicting outcome was 0.721 (95%CI: 0.648%-0.793%), outperforming 
(c-statistics) Milan, UCSF, Shanghai-Fudan, Up-to-7 (P<.001), and AFP French (P=.044) models.

v. 1.0 v. 2.0

Patient selection



 After downstaging of eligible HCC beyond the Milan criteria, liver transplantation improves tumour event-free survival and
overall survival compared with non-transplantation therapies.

 Post-downstaging tumour response could contribute to the expansion of HCC transplantation criteria.

Mazzaferro V et Al. Lancet Oncology 2020

9 Liver Transplant Centers in Italy (2011-2015)
70 months median follow-up
74 recruited pts. with HCC beyond Milan Criteria, Child A,

no macrovascular invasion or extrahepatic spread
45 randomized pts after successful and sustained downstaging

XXL Trial
Expansion of conventional criteria

for LT in HCC through downstaging 



The XXL trial
(March 2011-2015)

74 pts, 45 randomized (23 LT and 22 non-LT)

Baseline characteristics of downstaging procedures of 
randomized patients

Trial design Mazzaferro V et al. Lancet Oncology 2020
Tran NH, Hepatology 2022

What procedures to use for downstaging?



Impact of neo-adjuvant Sorafenib treatment on liver transplantation in HCC 
patients – a prospective, randomized, double-blind, phase III trial

The TTP is similar after neo-adjuvant 
treatment with TACE and Sorafenib 
before LT compared to TACE and
placebo. 
The Tumour Response and PFS were 
comparable.

No usefulness in the add on of 
sorafenib to TACE/LRTs

Hoffmann K, BMC 2015



Rivoltini L, Mazzaferro V, et al. Gut 2022 

Immune phenotype monitoring  in the 
blood of 49 intermediate-advanced HCC 
patients  undergoing Y90TARE treatment

Tumour radiation causes an immune-modulation of 
both adaptive and innate immune response, 
increasing the frequency of activated CD3+ T cells, 
regulatory T cells (Treg), and inflammatory (PD-L1+ and 
HLA-DR+) monocyte populations.  

The immunomodulatory effect peaks one month after 
treatment indicating that Y90TARE-induced T cells are 
short-lived.

The increase of T cell sub-populations is correlated with 
an objective response but not with  tumor control.

The add on of immunotherapy within the first month after 
Y90TARE could exploit the radiation-induced immune 
activation and convert it into a long-term immunological 
memory that might lead to prolonged HCC control.

Combining LRTs and immunotherapy: proof of principle



Downstaging with immunotherapy

Finn R, et al. NEJM  2020

Secondary Efficacy Outcomes of the Imbrave 150 trial



Systemic therapies before liver transplantation



Schwacha-Eipper B, Hepatology 2020

Downstaging before LT: a proof of principle

Immunotherapy (34 cycles ended 6
wks before LT) has the potential to
downstage patients with a tumor
burden outside Milan criteria into
Milan criteria with no rejection
and no 1 yr recurrence

- 4 lesions before 
immunotherapy
- 3 lesions after nivo (1 RFA)

- Histology revealed an unifocal, 
poorly differentiated, 42-mm 
- HCC in segment IVb/V



There are several case reports in the literature addressing the use of 
immunotherapy as a neoadjuvant treatment before liver transplantation, but

globally its use in liver transplant candidates is conventionally considered 
with caution due to reports of severe allograft rejection, graft loss, and even 

death

Downstaging with immunotherapy before LT



Nordness MF Am J Transpl 2020

Downstaging before LT: risks related to time-to-transplant
(10 days between immuno and LT)

Fatal acute hepatic necrosis in the 
immediate post-operative period 
from a profound immune reaction 
likely propagated by nivolumab 
administered 10 days before LT

PD‐L1 staining of back‐table (pre-
implantation) liver biopsy was 
negative whereas staining at acute 
event demonstrated that most 
inflammatory cells in the portal 
tracts and lobules, including 
lymphocytes and 
macrophages/Kupffer cells,
expressed PD‐L1 



56
+ ipilimumab

Immunotherapy combinations before LT

28 pts
6 rejections

2 death
1 retransplant

Adapted from Lominadze. Int J Mol Sci 2023



Tabrizian P, Am  J Transpl 2021

Nivolumab was administered at a dosage of 240 mg every 2 weeks. Eight (89%) patients received their last dose within 4
weeks of transplant

Initial immunosuppression was with of 500 mg methylprednisolone tapered to prednisone 10 mg/day over 2 weeks +
MMF, 1 g twice a day and tacrolimus to maintain a level of 10–12 ng/ml

At a median follow-up of 16 months (range, 8–23 months) post-LT no severe allograft rejections/losses, tumor
recurrences, or deaths occurred

Explant pathology revealed near complete (>90%) tumor necrosis in one third of the cases

Relatore
Note di presentazione





8 days, 4 weeks, 6 weeks…

..suggesting a very close relation between time of last administration and 
immunological imbalance responsible of rejection and suggesting to wait at least 

as long as the half time of the CPI administered

(approximately 20-28 days)





ESOT Survey
6/16 responding centers
11 pz receiving ICIs ahead of LT

7 atezo/beva

Results:
- No rejection
- No periperative mortality
- 5 majors complications

- 2 biliary
- 3 vascular > 1 retransplant



Tacrolimus, MMF, SteroidsAtezo - Beva (1200 mg, 15 mg/kg),  8 cycles

AFP
Level HCC resection in MAFLD

non-resectable HCC recurrence, 
failed  TACE attempt

8 months

Liver Transplant 

2 months

26800

Pre ICI Post ICI Complete response

6 months

Biopsy: No rejection



Concerns in the use of immunotherapy before LT

- Will the add on of immunotherapy to LRT provide better outcomes?
- Will immunotherapy together with LRT be sufficient or do you have to rely on the coupling of immunotherapy plus

antiangiogenic plus LRT?
- Will immunotherapy be sufficient without LRT?

Studies with several flaws in data collection

- Is there a way of better selecting patients for neoadjuvant immunotherapy? Beyond conventional criteria? Progressing
despite LRT? Post-resection recurrence?
Urgent need for biomarkers

- Is the test-of-time strategy still valid? Are we suppose to stop treatments or carry on with it?
Shall we prioritize rapid progressors or drop them out?
Need of prioritization and allocation policies (cadaveric donor?)

- Will immunotherapy before LT impact on graft function and survival after LT?
Attention on time to surgery and immunosoppressive regimens weighed against he risk of opportunist
infections and tumor recurrence.

Relatore
Note di presentazione

The use of systemic therapies has the strong rational of eliminating micrometastatic tumoral buds and avoid recurrence once the macroscopic tumor bulk is removed with the liver. 

The use of ICPIs as a downstaging procedure remains controversial but always more used and surely needs careful consideration on time from last treatment (at least half time of the drug) and/or on 
a dedicated immunosuppressive regimen (triple regimen? (rATG induction)?)



The use of systemic therapies has the strong rational of eliminating micrometastatic tumoral buds and avoid recurrence once the macroscopic tumor bulk is removed with the liver. 

Since some studies suggest that the use of ICPIs in the liver transplantation setting may potentially lead to high rates of graft loss due to possible dysregulation of immune activation, the use of ICPIs as a downstaging procedure remains controversial but always more used and surely needs careful consideration on time from last treatment (at least half time of the drug) and/or on a dedicated immunosuppressive regimen (triple regimen? (rATG induction)?)




Sistemic therapies post-liver transplantation



The strongest predictor of post-transplant mortality in 
patients with HCC is recurrence of HCC

(HR 4.17; 95% CI, 3.81–4.56)

Younossi Z et al. Clin Gastroent Hepatol 2019

Recurrence of HCC as the strongest predictor of post-transplant mortality in patients with HCC

Relatore
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Mr Edoardo, 56 yrs old, aviation, HCC recurrence after LT in 2015 for HCC

Sept 2018 AFP 4096: RT

May 2019 AFP 6 Feb 2020 AFP 762

July 2020: surgery and RT

May 2021 AFP 26532 lenvatinib

Nov 2021 AFP 4365

Feb 2022 AFP 35200: cabozantinib

July 2022: AFP 58000

Dec 2021 AFP 16500:
surgery 



The effect of immunosuppression on the native immune
system (very tolerant per se) is responsible for:
- reduction of T-cell stimulation, proliferation and

differentiation
- impairment of natural killer cell proliferation
- downregulated production of co-stimulatory molecules

by antigen-presenting cells
- decrease in pro-inflammatory cytokines

These changes are exactly the opposite of what happens
with immunotherapy that inhibits the “off” signals, allowing
the T cells to kill cancer cells.

The risk is that the two mechanisms do not find a 
correct balance and fight against each other (rejection 

or poor tumor response)

Anugwom CM, Hepatoma Res 2022
Abdelrahim M, Cancers 2022

Complex interplay between two opposite mechanism of action

Relatore
Note di presentazione





(83 cases, 24 LT)

D’Izarny-Gargas T , Am J Transpl 2020
Au KP, W J Gastrointestinal Surg 2021

Kumar V. Oncologist 2020
Kittai AS, J Immunother 2017

Factors associated with graft rejection

Immunotherapy in SOT recipients

1. 83 SOT recipients, with mean time to CPI 9,3 ± 7,6 yrs; 24 LT  5,6 ± 4,6 (50% for 
HCC)

2. 39,8% rejections (33 pts); failure in 70% (only 2/33 pts had complete recovery)
3. 2/3 changed immunosuppressive regimen at initiation of CPIs
4. higher trend in risk with antiPD-1/PD-L1 CPIs
5. lower risk in steroids plus at least another drug, but deleterious effect on cancer
6. histology of ATCR or mixed (no AMR, no C4d, no DSA reported)
7. PD: 56,6%, SD 3,6%, response: 27,7% (not reported 12%): not reliable

Rejections

Relatore
Note di presentazione
No association between ae and rejection and there was no immunsuppreswsive drug to be less involved in rejection but the rejection free survival curve was hgierh in
At the cox multivariate analyssis  pts with 

1/3 resposnedn



Descriptive characteristics of  19 pts treated for HCC 
recurrence

Descriptive characteristics of  28 pts treated with immunotherapy after  LT 
Au KP, W J Gastrointestinal Surg 2021

Immunotherapy in 28 LT recipients

1. 28 SOT recipients, all LT with median time from LT to 
CPI 5,5 vs 2,9 yrs (no rejection vs rejection)

2.  32% rejections; graft failure most of patients
3.   higher risk in HCC early recurrence
4.  100% PD-L1 staining
5.   need of careful immunosuppressive regimens

(no increase rejection on mTOR-i)

Relatore
Note di presentazione
queen mary 



Allograft rejection and PD-L1 immunostaining on graft lymphocytes  

Five patients were evaluable for liver allograft lymphocyte PD-L1 expression. All three patients without allograft rejection 
had 0% allograft PD-L1 staining. However, both cases of allograft rejection in this cohort were found to have allograft 

lymphocyte PD-L1 expression with a median PD-L1 lymphocyte expression of 27.5% (range, 25–30%) 

DeLeon T , J Gastroint Oncol 2018



Proof of concept study

- Period 2/2018 > 9/2021
- HCC-R 14.5 m postLT (4-106)
- 22 patients

- 4 BSC
- 18 sorafenib

- PD 17/18 after 6 m
- 12 regorafenib
- 5 nivolumab

- 4 nivo + beva

OS from start sorafenib
- Nivo+beva 26.5 ± 10 m
- Regorafenib 5.8 ± 6 m
- BSC 5.5 ± 5.2 m

Di Marco L, Pivetti A, Foschi FG, d’Amico R, Schepis F, Caporali C, et al.
Liver Transpl. 2023 



Concerns in the use of immunotherapy after LT

- Probably as things are now, we should propose immunotherapy to long-time transplanted patients, after failure of
all possibile treatments and with mTOR-i (and steroids?).

- There is a very delicate balance between immunosuppresion and immunotherapy; data on this is not clear.
Severe and sometimes fatal rejections have been described but also relatively safe situations have been
reported.

- The literature (case reports, case series, single center experiences) suggests a protective effect over rejection of:
time from transplantation, type of immunotherapy, immunosuppressive regimens; these, together with PD-1/PD-L1
staining may help in choosing the best candidate after LT.

- There is an overlap between patients experiencing rejection and those experiencing immunotherapy resistance.
ALT, fibroscan and DSA may help in identifying pts with a high risk of TCMR and resistance to
immunotherapy

- Very thorough biochemical and histological monitoring is necessary, patients should be well counseled and
provided consent on both efficacy and risks

Consider efficacy of comparator 

Relatore
Note di presentazione
And consier thaa tumor progrgressione inevitbaly bringd to deaths



Conclusions

- Exploring new horizons is part of the human nature and an intrinsic feature of the medical comunity. We
have to make sure that what we explore is better (and at least as safe) than the comparator

- Strong data helps us in this but tranplantation remains an orphan indication (before and expecially
after)

- In the downstaging context LRTs are the mainstay of HCC treatments and CPIs should be added on
(until we have otherwise evidence)

- Preclinical studies are also needed to enhance our understanding of the complex interactions between
the immune system, cancer neoantigens, and alloantigens

- We should do as we always have in LT: brainstorm together and collect multicentric and prospective
data able of helping us compare areas of the world, draw indications, setting the base for future studies.

Collect multicentric data… 
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