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Objectives

• Understand how the concept of precision 

medicine applies to management of HCC

• Understand the “stage hierarchy” approach to 

HCC management

• Explore concepts of treatment stage migration 

and therapeutic hierarchy in personalization of 

HCC management



What is Precision Medicine?

“A form of medicine that uses information about a 

person’s own genes or proteins to prevent, 

diagnosis, or treat disease.  In cancer, precision 

medicine uses specific information about a 

person’s tumor to help make a diagnosis, plan 

treatment, find out how well treatment is working, 

or make a prognosis”

NIH – National Cancer Institute



Chronic liver disease

(e.g. viral hepatitis, NASH)

Cirrhosis and At Risk HBV

Initial HCC Screening

Continued HCC Surveillance

Early Stage HCC Diagnosis

HCC Therapies

Access to care and treatment

Disparate preventative care and 

disease screening

Sub-optimal HCC screening

Poor linkage to care

Disparities in HCC screening awareness

Continued engagement into care

Access to effective screening modalities

Availability of curative 

therapies

Need for novel non-

surgical therapies



Timely HCC Diagnosis and Staging

Assessment of HCC Treatment Options via 

Multi-disciplinary Tumor Board

Timely Referral to and Receipt of 

Appropriate HCC Therapies

Continued Monitoring and Receipt of 

Adjuvant HCC Therapies

• Availability of 

HCC specialty 

providers

• Availability of 

patient navigators 

or HCC case 

managers

• Access to LT 

center and 

multidisciplinary 

tumor 

board/clinic

• Availability of 

comprehensive 

HCC treatment 

options

• Access to HCC 

clinical trials

Wong, et al. J Clin Gastroenterol. 2020.



Approach to HCC Treatment

• HCC generally arises in the setting of cirrhosis 

(often decompensated) and occurs in patients 

with many co-morbidities

• Identifying the most appropriate treatment relies 

on many clinical factors including tumor burden, 

degree of liver dysfunction, overall 

functional status

• Non-clinical factors also influence HCC 

treatment decision: availability of specific 

treatments, center or region-specific expertise, 

patient’s support network



BCLC Staging System



BCLC Evolution to Personalize HCC Treatment

• Since the introduction of BCLC ~20 years ago, there have been many 

revisions and updates based on updated data and improvements in HCC 

specific therapies

• The concept of “stage hierarchy” is recommending a single therapy for each 

state remains

• However, some concerns have been raised:

– The variables included in the algorithm are often used as 

monoparametric absolute contraindications to a specific treatment, such 

as in a randomized clinical trial (for example, portal hypertension 

contraindicates liver resection)

– The treatment allocation to each stage is based on the clinical 

characteristics predicting the best result of the proposed stage-

associated treatments

– Despite the fact that the stages (particularly the intermediate and 

advanced ones) include a considerably heterogeneous set of patients, 

no alternative therapies to the recommended one have been indicated





Challenges of the Stage Hierarchy 

• “Ideal” patients who are eligible for treatment inevitably 

means that some patients are ineligible

• However, “ineligible” patients may still achieve survival 

benefit from HCC treatment strategies not specifically 

linked to their stage of disease

• For example

– Childs A with BCLC A with CSPH or compensated HCC patients 

with 4 foci would not be eligible for LR, despite data supporting 

greater efficacy with LR in these scenarios

– Adoption of down-staging algorithms allows “bridging” to LT 

eligibility in patients who BCLC suggested treatment would 

be LRT



Evolution of BCLC in Era of Precision Medicine

• Recently updated AASLD and EASL HCC guidelines 

have incorporated some degree of flexibility in defining 

treatment approach, improving applicability to 

real-world practice

– “Treatment Stage Migration” and “Treatment Stage Alternative”

• The Italian Multi-Society Guidelines and Asia-Pacific 

Treatment Algorithm endorsed the model whereby 

treatment decisions are dictated primary by treatment 

efficacy not completely dictated by HCC stage

– “Treatment hierarchy”



Treatment Stage Migration

“The stage migration strategy is a therapeutic choice by which a 

treatment theoretically recommended for a different stage is selected 

as best first line treatment option. Usually, it is applied with a left to right 

direction in the scheme (i.e., offering the effective treatment option 

recommended for the subsequent more advanced tumour stage rather 

than that forecasted for that specific stage). This occurs when patients 

are not suitable for their first line therapy. However, in highly selected 

patients, with parameters close to the thresholds defining the previous 

stage, a right to left migration strategy (i.e., a therapy recommended for 

earlier stages) could be anyhow the best opportunity, pending 

multidisciplinary decision”

EASL HCC Guidelines 2018



Treatment Stage Migration – EASL



Treatment Stage Migration – EASL

• Expansion of “optimal surgical candidates” allows a more 

personalized approach to provide best possible therapy with best 

possible outcomes.

• A right to left migration of treatment options allows patients who 

were once “ineligible” to have access to potentially curative options 

as long as there is a balance between acceptable mortality and 

morbidity risk as well as expected survival gain compared to other 

treatment options.

• Should also be acknowledged that significant heterogeneity exists 

even among those with BCLC B or BCLC C such that flexibility in 

available treatment options should be individualized based on 

patient, clinical, and tumor characteristics.



Treatment Stage Alternative – AASLD



Treatment Stage Alternative – AASLD

• Provides different alternatives of HCC treatment 

options, stratified by the level of evidence 

supporting these treatments

• Notably, the incorporation of LT as an option 

after down-staging in BCLC B and D patients 

differs from European guidelines that do not 

endorse this option/approach



Therapeutic Hierarchy – APASL



Therapeutic Hierarchy – Italian Approach



Applying Precision Medicine to Molecular 
Therapies for HCC

• HCC pathophysiology is extremely complex at 
the molecular level as evidenced by the multiple 
altered pathways and genetic mutations that 
have been investigated

• The identification of putative mechanistic 
disease pathways provides potential targets for 
HCC therapies

• We have observed an explosion of recently 
approved HCC therapies in the immuno-
oncology space



• Multiple altered pathways 

have been investigated 

in HCC

• Complex compilation of 

altered genes observed 

and their associated 

activation/proliferating or 

loss of function effects in 

HCC pathway





• From a molecular basis, HCC can 

be classified into two major 

transcriptome based phenotypic 

classes: Proliferation vs. 

Non-proliferation.

• Each has associated 

characteristic genetic alterations, 

epigenetic features, biological 

phenotypes and 

clinical characteristics.

• The proliferating class is 

characterized by a poor prognosis 

whereas the non-proliferating 

class have a less aggressive 

course with slower 

disease progression.



• HCC can also be classified 

based on immune status of 

the tumor microenvironment 

based on molecular data 

and immune-related 

parameters.

• These different “immune” 

classes of HCC may provide 

data to guide a different 

immunotherapy approach 

that personalizes choice of 

molecular and small 

molecule HCC therapies.







Precision Medicine in HCC

• Improvements in HCC therapies and evolution of 

treatment guidelines have allowed a greater degree of 

personalization of HCC treatment

• The emerging field of small molecules and immuno-

oncology approaches reflect the complexity of the HCC 

pathway, but also have shown success in applying our 

understanding of HCC molecular pathways to apply 

targeted therapies

• Greater advancements in precision medicine that allow 

personalized HCC management has already begun and 

will be the future of HCC management



Case Presentation



Case HCC 1

• 58 yo women with compensated NASH cirrhosis

• She had been following regularly in clinic until 

about 2 years ago and has been lost to follow up

• Updated abdominal US today demonstrated 3 

lesions concerning for HCC

• Follow up CT confirms: 3.0cm segment 7 lesion, 

1.5cm lesion in segment 5, and a 7.0cm lesion in 

segment 8

• Reassessment demonstrates Childs B and AFP 

is 1100 ng/mL



Case HCC 1, Continued

• Prior to discussion at multi-disciplinary tumor 

board, additional assessments are performed:

– Circulating tumor DNA levels as well as mutation and 

methylation panels on these samples

– Liver biopsy of the most accessible tumor for 

evaluation of molecular alterations, including mutation 

and methylations panels



Case HCC 1, Continued

• Based on a comprehensive assessment of 

patient demographics, tumor characteristics, 

liver synthetic function, as well as additional data 

gathered from serology assessment of 

circulating tumor DNA as well as liver tumor 

tissue, tumor board develops an individualized 

sequential treatment plan that offers the best 

long term prognosis in terms of survival and 

functional status
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Thank You!


