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Disclosures

 None relevant to this presentation





ICI use in HCC 

Keynote (n=413)- almost 20% of 
pembrolizumab arm  remained free from 
progression >1 year compared to <7% of 
controls

Checkmate (n=743) (median survival 16.4 
versus 14.7 months, HR 0.85; P=0.07)
1-year and 2-year survival rates were 60% 
and 37% for nivolumab compared with 55% 
and 33% for sorafenib, respectively

Imbrave (n=501) stopped at interim analysis 
8.6m -- improved OS (HR 0.58, 95% CI 0.42–
0.79; P = 0.0006) and improved PFS (HR 
0.59, 95% CI 0.47–0.76; P<0.0001). 52% and 
40% of patients surviving at 18 months, 
respectively. NEW standard of care

Sangro B. Nat Rev G&H 2021



ICI use in HCC – Adverse events

Triple therapy.
Median PFS was 5.5 months for NIVO 
(240mg/day) + CABO (40mg/day) and 6.8 
months for the NIVO (3mg/kg) + IPI 
(1mg/kg)+ CABO (40mg/day), 
median OS was not reached in either arm. 

Grade 3–4 treatment-related adverse events 
were reported in 15 pts (42%) in the NIVO + 
CABO arm and 25 pts (71%) in the NIVO + IPI + 
CABO arm and led to discontinuation in 1 (3%) 
and 7 (20%) patients, respectively

Sangro B. Nat Rev G&H 2021



Chronic Liver Disease May Matter

 Peri tumoral regions of HCC and 
possibly liver mets themselves have 
massive increase lymphocyte 
infiltration and thus stain positive for 
PD1 or PDL1

 PDL1 expression may be more 
associated with HBV compared to non 
viral hepatitis 

 PDL1 expression can be stimulated by 
viral infection and interferon this

 PDL1 expression can change post LT (a 
donor bx at procurement will not 
represent PDL1 status at time of ICI

 Patients with chronic liver disease have 
higher PD 1 expressing lymphocytes than 
normal control.

 PD-1 expression was higher in AIH 
patients  than VH patients. PDL-1 was 
statistically similar (AIH 32.3%, HCV 
13.3%. P=0.07), but higher PDL-1 in AIH 
responders than non responders, so PD1-
PDL1 ratio higher in non responders). 
Neither related to the degree of fibrosis 
or grade of inflammation 

 PDL1 expression in liver tissues similar in 
AIH and HCV whereas healthy controls 
had no expression.

Wang B. WJGastro2011 Agina.ClinExpHep2019 pediatric study



Cancer type and CLD etiology may affect Outcomes

 HCC in NASH reduced 
benefit from ICI

 Possibly worse outcome from 
ICI

 Possibly worse CLD outcomes 
as well ?

Validation cohort

Pfister. Nature 2021

N=11
N=107



Decision making Tidbits

Severe cardiovascular disease and thrombotic or 
bleeding events (including diabetic & ischemic 
ulcers)are contraindications to TKIs and anti-
angiogenics including bevacizumab

Anti-Drug Antibodies to ICI in 
HCC is low at 0–12.7% but 
impacts response and OSS

PD-1 mAbs have a half life of 14-27 days and take 12-18 weeks to reach steady state. 
PD-L1 mAbs have a half life of 21-27 days and 6-16 weeks to reach steady state. 
CTLA-4 mAbs have a half life of 15-22 days and 9 weeks to reach steady state.



ICI Effects

Postow. NEJm 2018



Hepatitis virus impact

HIV: NS change in VL or CD4 count
HCV: 9 SVR, 9 active HCV (and did not receive DAA), 5?
HBV: 8 s Ag + (5 w VL detectable 10-25IU), 7 cAb+, 1?

NO Viral reactivation

Shah N. J Immunother Cancer 2019





Who gets ICI?

When to 
transition to 
ICI

 RCT patients = Childs A 97-100% ECOG 0-1

 BCLC C 80-90%, 44-87% failed prev Tx

 13-38% vasc invasion, 53-80% extra hep dis

 Technical or other contraindication to LRT

 Progressive disease/ lack of response to LRT (at 
least twice)



Downstaging with ICI

 Consecutive N=101 unresectable/adv HCC, received TKI with anti-
PD-1inh, followed by resection (retrospective)

 93% Childs A , 56% with vasc tumor thrombus, 29% Xhep spread

 mRECIST 50% ORR, (10 CR, 40 PR, 30 stable, 15 progress) within 4 
months Rx 24% underwent resection (54% MVI and 17% Xhep spread 
initially) 

 10/24 (41%) path CR

 5/10 – post resection liver failure, 5/10 post complications IIIa-V, 
one death from immune related complication

 Of resections (80% 1 year rec free survival)

 51 died by 21 months

Zhu XD. Liver Cancer 2021, Ann Surg Onc 2022



Longer outcomes of resection 
candidates

Zhu XD. Liver Cancer 2021, Ann Surg Onc 2022

22/24 continue TKI/PD1 post op, 14/23 stopped



Downstaging with ICI to LT

 T ½ :15-27 days

 11/45 (24%) rejection, (2 AMR)

 3 death (2 within 36 h), 4 graft loss, 4 resolved

 LTx within 1x ½ life – ¾ (75%) rejection

 8-24 months of ICI in 3 rejections (1 dose- non 
rejection)

 May need to consider PLEX or IVIG in refr rejection

 Induction with ATG/IL2r not definitive 0
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Woo S. Curr Onc 2022

Sys Rev.  24 ‘studies’, 45 patients (30 males), 14-68yrs, 16/21 with Milan detail in criteria, 1/2 that was 
outside Milan downstaged within Milan

42/45 PD-1i, 3/45 PD-L1i, receiving 1-34 ‘cycles of Rx, 33/45 received LRT/other treatment

Remember: No true denominator





Causes of Death After LT 
Beyond 1 year

Hepatic Nonhepatic Unknown

Watt. AJT 2010 – NIDDk data for 1990’s

63.3%

%

23.9%

12.8%

Malignancy

CV
Renal

Other

Infection

29.5%

19.3%

25.1%

6.8%

19.3%

5-10% of these COD’s may 
be Cancer related deaths 
misclassified (Noone. 
Cancer 2019)

25% of deceased SOTr with cancer 
had missing or unknown CODs in the 
SRTR or cancer registry



Age specific rate

Taborelli M. Int J Cancer 2018



Probability of Death after Cancer 
Diagnosis

1yr (%) 3 yr (%) 5 yr (%)
ALL
CDC 

40
21

48
32

54
36

Malignancy as cause of death:
Hematologic: 9/15 (60%), Infection (27%)
Solid organ CA: 36/45 (80%)

Watt. Gastro 2009



PDL-1:PD-1Hyperglycemia, 
HyperInsulinemia
Low adiponectin,
Hi Leptin, TNFα, 
IL-6
Obesity -Dose dependent decrease surveillance

-Decrease doubling time 
-Increased risk of recurrent CA or Denovo 
CA.





Kawasaki. Kor J Transpl 2022

 PD-1 and CTLA4 pathways 
facilitate immune tolerance of the 
graft

 PD-L1 is expressed in 20-80% of 
hepatocytes and cholangiocytes 
and is critical in tolerance 

 PD-1 is heavily expressed on graft-
infiltrating T-cells

Shi. Liver Transpl 2021

ICI & the LIVER



Rejection

 Ranges 15-38% 
(fair # ‘historic’ 
data included)

 First few weeks of 
ICI, highest risk

Systematic Review 24/83 SOT pt w LT

Izarny-Gargas. AJT 2020



Causes of Death are still Cancer Dominant

Liver Recipients ALL SOT Recipients

Izarny-Gargas. AJT 2020 
Xie. Ther Adv CHr Liver Dis 2022

Rejection assoc. w increase risk death.
Partly due to organ failure
Mostly due to stopping immunotherapy and 
disease progression



Rejection

 T cell mediated > B 
cell mediated

 Increase risk if : 
Only on steroids

 If <60 years
 If < 3 years from LT
Hx prior Rejection

 Other impacting factors 
(applicable to preLT pop’n):

The duration of ICI 
treatment prior to 
transplant, 

allograft PD-L1 receptor 
activity (? at time of ICI)

blood replacement during 
transplant (diluting 
remaining ICI)



Kawasaki. Kor J Transpl 2022



Rejection Risk  &  Immunosuppression (MV)

Izarny-Gargas. AJT 2020
MC KTpl data N=69. mTOR based IS  reduced risk ACR 
Murakamy N. Kid Int 2021. 



Rejection rates over time
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KTp single center 18 patient prospective study: 12% rejection
Carroll R. Lancet 2022



Rejection rates Improving over time, 
Death is still CA

 N=43/119 liver recipients (same first 24 patients)

 ACR: 30.2% (13/43) of LTRs (9/24 (37%) in prev
review, 4/19 (21%) more recent

 2 cases immune hepatitis in all SOT

 Allograft failure: 9/43, 21% (6/24, 25% previous 
rev)

 probability of rejection decreased as the number 
of immunosuppressive agents increased (OR, 0.60; 
95% CI, 0.36–1.00; P =.05, 

 LTRs, less rejection was seen only with tacrolimus 
use (17.4% vs 47.4%; OR, 0.23; 95% CI, 0.06–0.95; 
P=.04)

Portuguese. JNCCN 2022 Sys rev

N= 47 patients (Chinese and Eng sys rev) 
 median survival time after treatment 

 6.5 (0.3~48) mo
 overall remission rate after ICIs 29.8% 

(14/47), and case fatality rate 61.7% 
(29/47).

32% rejection total, 2021 data –20% reject, 

Death largely due to CA.

Xie. Ther Adv CHr Liver Dis 2022

Suggests we try to late?



Rejection & PDL-1 
Allograft staining

Deleon. J GI Onc 2018

Shi. Liver Transpl 2020:

9/18 recHCC patients had no PDl-1 
staining on biopsy
5 received ICI – no rejection (by 2 
months)



Hepatotoxicity DDx

 AIH – like (technically DILI)

 2-10% within 4-9 weeks
 with combo therapy, CTLA-4

DiMartin JHep Reports 2020



Steroid effects

baseline corticosteroid use (≤ 14 days prior to, and up to 30 days after start ICI) was associated a 23%–47% 
increased risk of death compared with no use.
low-dose steroids (10 mg/d) at baseline may not

Goodman R. Clin Can Res 2023
glucocorticoid can enhance PD1 expression and dose dependent manner



Steroid 
for AE

Ricciuti. J Clin Onc 2019,                                                                           Petrelli. Cancers 2020, metaanalysis 15/16 retrosp reviews



Cancer Response Rates

Portuguese. JNCCN 2022

MV analysis



Striking The Balance.. 

Xie. Ther Adv CHr Liver Dis 2022
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 All data is retrospective and missing elements
 IS regimens known in some but not all… but not levels

 No data on specific cancer and mTOR vs CNI

 Publication Bias
 ALL systematic reviews include the early learning curve 

which skews the overall rejection rate estimates.
 THERE IS NO TRUE DENOMINATOR!

 Most cases have failed multiple therapies already – HI 
mortality rate expected…

SUMMARY

REALISTICALLY WEIGH RISK:BENEFIT
DO NOT Exclude ICI option in LTR if best 
chance to survive 



THANK YOU!

Watt.Kymberly@mayo.edu
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