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Objectives:

• The new trend in biomarkers in HCC. 

• The rapid changing and highly competitive fields of HCC treatments. 



Global

Stomach #2

Colorectal #3

Liver #4

Esophageal #7
Pancreas #8

Gallbladder 
and biliary 
tract #17

JAMA Oncology 
June 2018

5 of the top 
10 global 
cancer 
death were 
from GI



Biomarker(s):

• Some measurable indicator(s) for:

Presence of disease.
Evaluate status of disease to treatment, response or progression.
Monitor recurrence for further treatment decision. 

• Where are we with biomarkers in HCC? From the medical oncology 
point.  



Terminology: 
• CTC: circulating tumor cells, to detect the presence of tumor cells in circulation. 

• ctDNA: circulating tumor DNA, to detect the presence of fragments of DNA 
released from degraded cancer cells, may or may not be related to driver 
mutations. To check “minimum residual disease”. Questionable use in early 
detection of cancer. 

• Liquid Biopsy: cell-free plasma to detect mutations/translocations (fusion 
proteins) that can be targets for treatments. 

• At times, ctDNA = liquid biopsy. Small quantity of DNA ( 1 – 10 ng/mL), short fragments (avg ≈150 bp), short ½ life (16 
minutes to 2.5 hours), panel design, sample processing/detecting (Tagged-Amplicon Deep Sequencing, Safe-Sequencing 
system, Cancer Personalized Profiling by Deep sequencing, and Iron Torren are all NGS-based methods), methylation 
sequencing (also more than one method), data analysis (each company/academic center has its own proprietary 
algorithm). 

• ctDNA/Liquid biopsy is not one standardized test.   



CTC (circulating tumor cell) or ctDNA (circulating tumor DNA, most promising for the future)

The first identification of 
CTC was in 1860 with 
microscope. 

ctDNA is a more recent 
development. 

Are any of those going to 
replace regular blood test, 
like AFP or imaging studies 
like MRI/CT? 

“Normal cells” can shed 
DNA into circulation too. 

Molecular Cancer 2019;18:114



CTC: Circulating tumor cell

Major platform is to tag cell 
surface markers to detect the 
presence of tumor cells in 
circulation. 

The first FDA approval is EpCAM-
based Cellsearch system (2004).

Only up to 20% of HCC were + for 
EpCAM. May be the reason why 
positive rate were variable from 
different studies. 

There are other platforms for CTC. 
(AR-V7)CTC for prostate cancer 
(FDA approval 9/26/2019). 

In reality, except for clinical trials, 
not yet being used to follow HCC 
in clinic. 

Molecular Cancer 2019;18:114



AASLD Nov 13 – 16, 2020 meeting as an example of ctDNA
• A Liver test based on “methylation panel” to detect HCC. 
• The panel is based on publication Nature Materials volume 16, pages1155–1161(2017). 

• It is a validation test with 291 HCC and 340 control. 

Test Sensitivity for stage I/II HCC

Liver Test (Methylation panel) 88.7%

AFP 57.5%

US 47%

Methylation changes (hyper or hypo) are thought to be more related to pathological evolution. 
It is also believed that the methylation changes could be organ specific, eg, HCC is different than 
colorectal cancer and pancreatic cancer.
However,  normal aging process also causes methylation changes.  

HCC N = 1098

Normal N = 835

Tissue

Leukocyte

Compare HCC-specific methylation panel

https://www.nature.com/nmat


Methylation profile, epigenetic changes

Genome biology 2019;20:249

The Cancer Genome AtlasHong Kong

Epigenetics Sept 24, 2020https://doi.org/10.1080/15592294.2020.1819661

Validation study in known HCC patients is not sufficient, need 
prospective study to prove methylation signature can be used for 
early detection. 

Two probes used to compare 
normal versus breast cancer tissue

Methylation 
changes 
accumulate 
with aging

Models to predict 
longevity

Cancer/disease 
related



Altered pathway Altered gene Effect of alteration Percentage (range)
Mutations

Telomere maintenance TERT promoter Activating 54 (44–59)

Cell cycle control

TP53 Loss of function 28 (23–31)
ATM Loss of function 4 (2–5)
RB1 Loss of function 4 (3–5)
CDKN2A Loss of function 2 (1–3)

WNT–β-catenin signaling
CTNNB1 Activating 29 (23–36)
AXIN1 Loss of function 7 (5–10)
APC Loss of function 2 (1–3)

Chromatin modifiers

ARID1A Loss of function 8 (4–12)
ARID2 Loss of function 7 (3–10)
KMT2A Loss of function 3 (0–4)
KMT2B Loss of function 3 (0–4)
KMT2C Loss of function 3 (2–5)
BAP1 Loss of function 2 (0–5)
ARID1B Loss of function 1 (1–3)

RTK–RAS–PI3K signaling 
(target of MET inhibitor)

RPS6KA3 Unclassified 4 (3–6)
PIK3CA Activating 2 (1–4)
KRAS Activating 1 (0–1)
NRAS Activating 1 (0–1)
PDGFRA Unclassified 1 (0–2)
EGFR Activating 1 (0–2)
PTEN Loss of function 1 (0–2)

Oxidative stress
NFE2L2 Activating 4 (3–6)
KEAP1 Activating 3 (2–5)

Hepatocyte differentiation
ALB Unclassified 9 (5–13)
APOB Unclassified 8 (1–10)

JAK–STAT signalling
IL6ST Unclassified 2 (1–3)
JAK1 Unclassified 1 (0–3)

TGFβ signalling ACVR2A Loss of function 3 (1–5)
IGF signalling IGF2R Unclassified 1 (0–2)
Copy number alterations

Cell cycle control

MYC High-level focal amplification 12 (4–18)
CCND1 High-level focal amplification 7 (5–7)
CDKN2A Homozygous deletion 5 (4–6)
RB1 Homozygous deletion 5 (4–6)
TP53 Homozygous deletion 2 (0–2)

RTK–RAS–PI3K signalling
VEGFA High-level focal amplification 5 (1–8)
FGF19 High-level focal amplification 6 (5–6)

Telomere maintenance TERT High-level focal amplification 5 (1–6)

Gene mutation frequency in HCC 
based on 1,289 HCC cases. 

Most of the mutations have no drug 
to target. (Not lack of trying but lack of success in 
“precision” treatment in HCC)

The mutations in general are low 
frequency.

That makes off-the shelf ctDNA (a 
library of primers for known mutations in HCC for PCR 

testing, for example) as biomarker(s) 
difficult in HCC. The only FDA approved blood test for 
colon cancer detection based on methylation of SEPT9 is not reimbursed 
by Medicare and not recommended by USPSTF.  

Nature Reviews Clinical Oncology 2018;15:599–616



Ct DNA: Detecting fragments of 
tumor specific DNA in circulation. 

It is generally believed to have more 
diagnostic and predictive value than 
CTC if we know how to do it 
correctly.  

Different articles used different 
target(s) for detection of HCC. Some 
check one mutation, some check a 
combination of 
mutations/methylation profile.  

Molecular Cancer 2019;18:114



TERT promoter mutations are 
considered early event of 
malignant transformation not 
found in cirrhosis. 

Can we or should we take 
action if ctDNA is + before final 
malignant transformation is 
complete? 

Identify some “driver 
mutation(s)” ≠ 100% cancer 
development.

J Hepatology Feb 8, 2020



RNA sequence analysis reveals macroscopic somatic clonal 
expansion across normal tissues. Science June 7,2019;364

• 6700 samples from > 500 “normal, healthy” individuals. 

• 29 “normal” tissues were checked. All contained somatic 
mutations and the number of mutations increasing with age.

• Some mutations were known to be potential “driver(s)” for 
cancer development. 



The mutational landscape of normal human endometrial 
epithelium. Nature 22 April, 2020. UK

292 histologically normal endometrial glands from 
28 women age 19 – 81. Can liquid biopsy (ctDNA) 
pick up those variants in “normal” women? 

A modeling on predicting when the “driver variants” 
begin to occur. It could be as early as before age 10. 

Heterogenous mutation landscape from different 
sites of the same tissue is demonstrated here. More 
importantly, youger age not necessary has fewer 
variants. 



N = 1, ASCO 2020 #3531
• Somatic mutations in individual tumor via whole exome sequencing of tumor 

tissue. (subjects were part of clinical trial of atezolizumab + bevacizumab)
• The personalization uses a proprietary 16-plex multiplex PCR to build unique 

individual panel for ctDNA (16 unique somatic mutations). 
• Those somatic mutations may or may not be related to common mutations 

related to HCC. 
Baseline ctDNA+ Post C4 ctDNA CR PR SD PD

96% ctDNA turned - 70% 27% 9% 0%

45/47 7/10 3/11 1/11 10

• The data suggest this N =1, $$$, approach could be used to monitor response and possible for future 
early detection of recurrence. 

• Not for  early detection before diagnosis. Need tissue for whole exome sequencing to build the 
patient unique panel. 

• This is very early data with HCC. Colon cancer as an example next. 



JAMA Oncol. 2019 Oct 17. doi: 10.1001/jamaoncol.2019.3616 (Australia + Johns Hopkins)

• N = 96. 

• ctDNA + in 21% post surgery. All had 
chemotherapy for stage III. 

• 1 mutation from tissue is used for ctDNA. 
Leukocyte germline DNA used to exclude clonal 
variants.

• “Safe-Sequencing –System” to select highest 
mutant allele fraction relative to normal if more 
than one mutations were identified in tissue. 

• 15% remains ctDNA + after chemo. 

• 3 yrs PF 30% (+ctDNA) vs 70% (-ctDNA)

• Can we use ctDNA to select patients who do not 
need adjuvant chemotherapy? 

• Can ctDNA replacing traditional pathology 
staging? (one example:  very simple pathology report of ctDNA
+ or ctDNA – colorectal cancer)

+ → -

- → +

https://www.ncbi.nlm.nih.gov/pubmed/31621801


CTC or ctDNA as biomarkers for HCC: 
We are not there yet.
Especially for ctDNA and/or methylation, it is not a single test, no agreed standard among 
test centers/companies. 
Similar stories for RNAs and are mainly in the research fields only (could be viral 
dependent on  HBV or HCV). Hard to do standardized RNA testing in commercial labs.  



Serum biomarkers



This is a lit of potential protein-
based serum biomarkers that are 
being studied for detection of 
HCC. 

Few are being used in practice: 

AFP-L3: isoform of AFP with high 
binging affinity for lens culinaris
agglutinin. 

DCP: abnormal prothrombin 
produced by hepatocyte 
secondary to Vit K deficiency. 

GALAG Score: A Combination of 
Gender, age, AFP, AFP-L3 and DCP .  
Cancer Epi Bio Prev 2014,23(1):144-153



N = 6834. 2430 HCC, 4404 
chronic liver disease, 229 
cholangiocarcinoma + 
pancreatic cancer, 92 healthy 
individuals. 

The figure shows that GALAD 
score outperform any single 
marker in detecting HCC. 

This is retrospective validation 
of the model, waiting for results 
from prospective trial. 

Clin Gastroenterol Hepatol 2016,14(6):875-886



The clinical 
relevant 
biomarker as of 
2020 remains AFP. 

Will GALAD score 
replace the AFP in 
the future? 

The major 
deficiency is in 
AFP negative HCC.

LI-RADS to the 
rescue? 

World J of Clinical Cases 
June 26, 2019



Many referrals to 
surgery, medical 
oncology, IR, Rad Onc
are now based of LI-
RADS W/WO AFP.  



This is data on contrast 
enhanced US. 

Not recommended yet 
in the US. Some studies 
suggest CEUS could be 
better than CE-MRI. 

Hepatoma Res 2020;6:53

When biomarkers, 
CT/MRI and US cannot 
definitively answer the 
question of HCC or 
not, tissue become the 
issue. 

Most of the clinical 
trials do require tissue 
dx.



Now the diagnosis of HCC is made

Medical Oncology treatment of HCC



27

Treatment for Hepatocellular carcinoma
• Transplant. 
• Surgery. 
• Y90 or IR embolization. 
• SBRT: Stereotactic Body Radiation Therapy, to liver lesions. 
• Palliative radiation to bone lesions. 
• Systemic therapy: From almost no good treatment to confusion options 

in 2020. 

Cut

Burn

Poison



The time line of oncology treatment in HCC: 

12/1/2007 4/27/2017

9/22/2017

8/27/2018

11/9/2018

1/14/2019

Sorafenib
Regorafenib

Nivolumab

Lenvatinib

Pembrolizumab

Cabozanitib

Doxorubicin
OS 10.6 vs 7.5 weeks.
Cancer 1988; 62: 479–483 

5/10/2019

Ramucirumab

A or B7 A

A or B7

A

A

A

AFP ≥ 400 ng/mL

A decade of stagnation 
not for lack of trying but 

lack of success

Atezolizumab + 
Bevacizumab

5/29/2020
A

TKI
TKI TKI TKI

Anti-PD1 Anti-PD1

Anti-PD-L1 + 
antiangiogenesis

A

A, B7: Child-Pugh classification 

Nivolumab + 
ipilimumab

3/10/2020
A

Anti-angiogenesis

Anti-PD1 + Anti-
CTLA4



Treatment Strategy for advanced HCC in 2020
As of 2/29/2020

Child-A Child-B, C

TKIs

Immunotherapy, 
single, combo or 

other TKIs

?

Some point in 2020

Child-A Child-B,C

Immunotherapy 
combo

TKIs and others

?
High probability 2021?

Concurrent treatment for hepatitis B infection is considered beneficial and encouraged. 

Concurrent treatment for hepatitis C infection is a bit more controversial. Monitor closely.

5/29/2020

Dual 
immunotherapy?

TKI? 

TKI? Immunottherapy, 
alone or combo?

Immunotherapy + 
anti-VEGFR

Practice 
changing



From 2007 - 2019, the first line treatment of HCC 
is dominant by TKIs (Tyrosine Kinase Inhibitors)



What other cancers are those TKIs approved for? 

HCC Renal cell 
carcinoma

Thyroid cancer Colon GIST

Sorafenib 12/1/2007 12/20/2005 12/22/2013 _ + (NCCN
Guidelines, off-

label)

Regorafenib 4/27/2017 _ _ 8/30/2012 2/25/2013

Lenvatinib 8/16/2018 3/13/2016 2/13/2015 _ _

Cabozantinib 1/14/2019 4/26/2017 _ _ _



How do they work in HCC?
VEGFR FGFR PDGFR C-kit Raf RET C-Met FLT3

Sorafenib 1 - 3 - Beta + C > B + - +

Regorafenib 2 - - + - - - -

Lenvatinib 1 - 3 1 - 4 Alpha + - + - -

Cabozantinib 2 - - - - + + -

All are “multi-tyrosine kinase” inhibitors or “dirty TKI” with many targets. The anti-
angiogenesis effect appears to be universal for all of them. 

If that is the case, we should look at the results of “pure” anti-angiogenesis medications 
in HCC. 



Anti-angiogenesis
• Bevacizumab, aflibercept and ramucirumab are three monoclonal antibodies 

that are “pure” anti-angiogenesis. 

• If TKIs’ main mechanism of action in HCC is anti-angiogenesis, one or all of the 
three medications should do something to HCC. 

• Bevacizumab and aflibercept bind circulating VEGF-A and VEGF-A/B. Both drugs 
do not touch endothelial cells. 

• Ramucirumab binds extracellular domain of VEGFR-2. Direct attacking endothelial 
cells.  



Bevacizumab:
• A systemic review on Bevacizumab show anti-angiogenesis approach might have 

some benefits for HCC. PLoS One. 2012;7(12):e49717
Outcome Estimate

(% or 95% CI)

Phase I Cohort Phase II Cohort

Sorafenib +
Bevacizumab

Sorafenib +
Bevacizumab Sorafenib All Patients

Best Objective Response

Evaluablea 16 4 2 6

Not Evaluable 1 0 1 1

CR 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

PR 2 (12.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

SD 9 (56.3%) 2 (50.0%) 2 (100.0%) 4 (66.7%)

PD 5 (31.3%) 0 (0.0%) 0 (0.0%) 2 (33.3%)

Confirmed CR/PR 1 (6.3%) 2 (50.0%) 0 (0.0%) 0 (0.0%)

Time to Progression

Events 14 4 2 6

Medianb (95% CI) 3.0 (1.7–7.2) 2.1 (0.4–8.6) 16.3 (11.4–16.3) 8.6 (0.4–16.3)

% Progression-Free

2 mos 69.7% (41.7–86.1) 50.0% (5.8–84.5) 100.0% 71.4% (25.8–92.0)

4 mos 44.3% (20.2–66.1) 25.0% (0.9–66.5) 100.0% 57.1% (17.2–83.7)

Survival

Events 16 4 1 5

Medianb (95% CI) 9.2 (3.7–11.9) 10.4 (4.4–13.3) NE (13.9-NE) 13.3 (4.4-NE)

% Alive

6 mos 64.7% (37.7–82.3) 75.0% (12.8–96.1) 100.0% 85.7% (33.4–97.9)

1 year 23.5% (7.3–44.9) 50.0% (5.8–84.5) 100.0% 71.4% (25.8–92.0)

The table was from a phase1/2 trial of bevacizumab + 
sorafenib. 

Initial phase I portion identified MTD of sorafenib 200 mg 
BID + Bevacizumab at 2.5 mg/kg for phase II. Exciting 
12.5% PR.

Phase II randomized to combination versus sorafenib
alone. No responder and too much toxicity (H/F syndrome 
mainly in 57%) the trial was terminated. Target Oncol
2017;12(2):201-209

Aflibercept, very similar to bevacizumab, shows activity 
against HCC only in mouse model so far. Neoplasia. 2016 
Jul;18(7):413-24

https://www.ncbi.nlm.nih.gov/pubmed/23284624
https://www.ncbi.nlm.nih.gov/pubmed/27435924


Ramucirumab: direct acting on endothelial cells

Initial phase II trial of Ramucirumab versus placebo. 
Intent to treat of the whole group showed no survival benefit. 
Subgroup analysis noted benefits only in patients with AFP ≥ 400. 
Lancet Oncology July 2015;16(7):859-870

AFP ≥ 400

AFP < 400



Ramucirumab after sorafenib in patients with advanced hepatocellular 
carcinoma and increased α-fetoprotein concentrations (REACH-2): a 
randomised, double-blind, placebo-controlled, phase 3 trial. The Lancet Oncology Feb 

2019;20(2):282-296

Ramucirumab Sorafenib Absolute difference P

OS 8.5 7.3 1.2 0.0199

PFS 2.8 1.6 1.2 <0.0001

FDA approved ramucirumab for second-line HCC treatment in patients with AFP ≥ 400 ng/mL on 
5/10/2019

The actual data shown here with 1.2 months survival benefit.

Is that a true progress? 

Pure anti-angiogenesis medication alone does not seem to have great benefit in treating HCC. 
Hence, the focus moved to combination.  



TKI Complete 
response 

rate

Partial 
response 

rate

Median 
time to 

progression 
(months)

Overall 
survival 

(months)

Absolute
survival 

difference to 
comparator

(months) 

Top four reported side effects

1 2 3 4

First line Sorafenib < 1% 9% 3.7 12.3 N/A Hand-foot 
reaction 52%

Diarrhea 46% Hypertension 
34%

Decreased 
appetite 27%

Lenvatinib 1% 23% 8.9 13.6 N/A Hypertension 
42%

Diarrhea 39% Decreased 
appetite 34%

Weight loss 
31%

Second line Regorafenib 1% 11% 3.1 10.6 2.8 Hypertension 
15%

Hand-foot 
reaction 13%

Fatigue 9% Diarrhea 3%

Cabozantinib Not 
reported

4% 5.2 10.2 2.2 Hand-foot 
reaction 17%

Hypertension 
16%

Increased 
liver enzyme 

12%

Fatigue 10%

Some progress up to 2019 but not very 
impressive. We need something better than TKIs and anti-
angiogenesis medications



Ipilimumab
Tremelimumab

Activate T-cell, no direct 
contact with tumor cells

Nivolumab
Pembrolizumab

Binds with T-cell

Not shown here but 
there is a PD-L2

Atezolizumab
Avelumab

Durvalumab
Binds with Tumor cell

Check point inhibitors: immunotherapy



The initial front runners

Nivolumab Pembrolizumab

RR 14.3% 17%
Study Checkmate 040 Keynote 224

FDA approval 9/22/2017 11/9/2018

Both are anti-PD1, binds T-cell. 



The two immunotherapy drugs

First-line N = 743 Second-line N = 413

Nivolumab Sorafenib Pembrolizumab Placebo

RR 15% 7% 18.3% 4.4%

PFS 3.7 mo 3.8 mo 3 mo 2.8 mo

OS 16.4 mo p=0.0522 14.8 mo 13.9 mo p=0.0238 10.6 mo

Reference ESMO GI 7/1/2020 JCO 12/2/2019

Similar % of placebo arm had SD ≥ 23 weeks. It 
suggests that the natural progression of HCC is not 
always linear. 



Combination: is more better? Some interesting time points

• Atezolizumab (anti-PD-L1) + bevacizumab (anti-VEGF)
• A phase 1b data presented in ESMO Asia 2018 (11/25/2018) showing 

response rate of 61%. N = 23. 
• However, the Roche web site, 3/2019, listed response rate as 23/73 = 32%.
• ORR = 27% when presented in ESMO Asia 11/23/2019. 
• OS 13.2 months for sorafenib arm, not reached with combination. (M F/U 8.6 months)

• The OS survival data was not updated in ASCO GI 2020. 
• Patient-reported outcome was presented in ASCO GI 2020. Time to 

deterioration 11.2 (combo) vs 3.6 (sorafenib) months. 
• NEJM May/14/2020 (FDA approval on 5/29/2020)



The final reported RR is 26%

The median follow up was 8.6 
months. Without longer follow 
up data, the true impact in OS 
cannot be known. As median 
progression-free survival (2.5 

months absolute difference) is good but 
not that impressive. 

Strategically, the company needed 
the data out and the FDA approval 
quickly to be the first. Designed 
to extend the life of bevacizumab 
(non-biosimilar)? 

10/29/2020: China National Medical 
Products Administration (NMPA)  
approved this regimen for use in China 
(the largest market for liver cancer in 
the world).



A challenger in 2020: Pembrolizumab (IV) + Lenvatinib (oral)
• This combination received the Breakthrough Therapy designation on July/2019. 
• Accelerated approval was rejected by the FDA on 7/8/2020 as the result did not 

show much improvement over Atezolizumab + Bevacizumab. 

RR PFS OS Side effects

Pem + Len 36% 8.6 mo 22 mo HTN/diarrhea/fatigue

Atezo + Bev 26% 6.8mo N/A HTN/Fatigue

Cross trials comparison is not the best way to make any conclusive statements. 

The phase III SHR 1210 + apatinib vs sorafenib is ongoing. It does hint that OS survival around 20 months can be 
expected with combinational approach. 100% Made in China. International competition. 
The phase III Sintilimab + Bevacizumab biosimilar versus sorafenib. Also from China. 

It does suggest that randomized trials are needed for front-line combo regimens in the future. 

SHR1210 + apatinib 34% 5.7 mo 20.3 mo Single arm phase II 
Sintilimab + Bev (biosimilar) 20.5% 4.6 mo N/A ESMO 11/21/2020



Dual Immunotherapy in HCC: ASCO 2019 #4012 The FDA 
approved this dual immunotherapy March/10/2020 based on this. 

[A] NIVO1/IPI3
Q3W (n = 50)

[B] NIVO3/IPI1
Q3W (n = 49)

[C] NIVO3 Q2/IPI1
Q6W (n = 49)

ORR, n (%) 16 (32) 15 (31) 15 (31)

Complete response 4 (8) 3 (6) 0

Partial response 12 (24) 12 (24) 15 (31)

Stable disease 9 (18) 5 (10) 9 (18)

Progressive disease 20 (40) 24 (49) 21 (43)

DCR, % (95% CI) 54 (39–68) 43 (29–58) 49 (34–64)

mOS, mo (95% CI) 23 (9–NA) 12 (8–15) 13 (7–33)

12-mo OS rate, % (95% CI) 61 (46–73) 56 (41–69) 51 (36–64)

24-mo OS rate, % (95% CI) 48 (34–61) 30 (18–44) 42 (28–56)

The regimen A & B was given 
for 4 doses then maintained 
on Nivo 240 mg/2 week. 
Regimen c is Q 6 weeks. 

The ORR is not very 
impressive but the regimen A 
has the best overall survival. 

New standard for second-
line?  Compare to?

No CR with regimen C but the 
24 months OS data close to 
regimen A. 

Conclusion: The FDA 
approval was based on dose 
finding study without a 
comparison arm. 

Full publication JAMA Oncol Oct 1, 2020



Another dual immunotherapy 
approach (World Congress on GI 
Cancers 2020): 

T: Tremelimumab (anti-CTLA4)
D: Durvalumab (anti-PD-L1)

Priming with one dose of 
Tremelimumab seems to provide 
the best outcome. 

This is the foundation for the phase 
III HIMALAYA: T+D vs sorafenib, N = 
1324. Final results pending. 

The FDA granted Orphan drug 
designation for HCC with this 
combo on Jan/21/2020. 



If two drugs combination is good, would three be 
better? 
• Checkmate 040: Cabozantinib (TKI) + Nivolumab (anti-PD-1) + ipilimumab

(anti-CTLA4) vs Carbozantinib + Nivolumab. 
• Phase I/II trial presented in ASCO GI 2020 (Jan/24/2020 #478).  

2 drugs 3 drugs

N 36 35

ORR 19% 29%

Disease control rate 75% 83%

PFS 5.4 mo 6.8 mo

OS 21.5 mo Not reached

Should we begin to use three drugs combination? 



A long list of ongoing trials mainly based on immune 
check point inhibitor and anti-angiogenesis 
combination. 

For the next few years, the field of HCC treatment will 
be filled with more data and potentially more options 
based on the FDA approval record. 

JAMA Oncology Oct 22, 2020. 

Trials open in UCI

Internationally, immune combo is 
the trend in cancer therapeutic 
trials not limited to HCC.

Nature Reviews Drug Discovery . Nov 11, 2020



Some contraindications for immunotherapy

• Post-solid organ transplant. Very high graft failure rate (81% in less 
than 30 days) and associated death (46%). J Immunotherapy of cancer, Apl 16, 2019;7:106 MD Anderson 

• Hx of variceal bleeding ± hepatic encephalopathy ± uncontrolled HTN 
(relative contraindications, not absolute. NEJM May 14, 2020).
• Active autoimmune disease (controversial and data is not consistent).
• Patients being evaluated for possible liver transplant (unlikely if s/he 

has advanced HCC. No firm data but all liver transplant centers prefer 
no use or at least 6 months after last use of immunotherapy before 
liver transplant).
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Conclusions: too many possibilities in 2020 for medical oncologist
First line Second line Subsequent lines

TKIs Sorafenib Regorafenib Dealer’s 
choiceLenvatinib Carbozantinib

Immunotherapy Atezolizumab + Bevacizumab Pembrolizumab

Nivolumab

Ipilimumab + Nivolumab

Anti-angiogenesis None Ramucirumab (AFP ≥ 400)

• Immune-combo is not for everyone with response rate only in the high 20%, be careful in patients with varices.

• Single agent TKI still has a place but is predicted to be used less. Still can be a good option for many patients. 

• The FDA approvals are mainly for Child A, off label use is common. Use with caution in Child B/C patients. 

• Active clinical researches: new drugs/new combinations, sequencing treatment, ± surgery, ± IR. 

• Traditional cytotoxic chemotherapy in HCC is fading into historical interests, unlikely to be resuscitated.

• Stay tuned, treatment for HCC is fluid and will change in 2021. This is Dec/2020 edition.  

JAMA Oncology Nov5, 2020. Mayo Clinic



Questions?
fachyil@hs.uci.edu


