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Abstract: Background: The Liver Imaging Reporting and Data System (LI-RADS) combines standardized 
terminology with a classification system for imaging findings in patients with HCC, therefore rendering 
diagnostic biopsy unnecessary in many cases. This retrospective study included 23 patients with a biopsy 
diagnosis of HCC, performed either before or after local interventional procedures, in order to evaluate the 
histopathologic changes induced by previous procedures and their potential influence on the response to 
immune therapy. Material and Methods: The study encompassed a cohort of patients diagnosed with 
Hepatocellular Carcinoma (HCC). Diagnosis was established through contrast-enhanced computer 
tomography or magnetic resonance imaging that identified LI-RADS-5 nodules in conjunction with historical 
liver disease and elevated alpha-fetoprotein (AFP) levels, or through histological examination confirming 
positivity for glypican3, heat shock protein70, and glutamine synthetase. The study detailed the liver disease 
etiology, LI-RADS scores, characteristics and dimensions of HCC nodules, serum AFP concentrations, 
Edmondson-Steiner grading, and the expression of programmed cell death ligand 1 (PD-L1) in the tumor cells. 
Results: Among the study's cohort of Hepatocellular Carcinoma (HCC) patients, a portion had not received 
any prior treatments, while the remainder experienced local HCC recurrence following trans-arterial 
chemoembolization or radiofrequency ablation. Observations indicated elevated alpha-fetoprotein (AFP) 
levels in those who had not undergone any previous interventions, showing statistical significance. The 
Edmondson-Steiner classification predominantly identified grade III differentiation across patients, 
irrespective of their treatment history. Furthermore, an increase in intra-tumoral programmed cell death ligand 
1 (PD-L1) expression was noted in patients who had not been subjected to previous therapies. Conclusion: 
Liver biopsy offers valuable insights for patients with Hepatocellular Carcinoma (HCC), assisting in the 
tailoring of immune therapy strategies, particularly in cases of recurrence following prior local interventions. 
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Background 

Hepatocellular carcinoma (HCC) remains a public health challenge, despite the numerous 
diagnostic and therapeutic means currently available [1]. In 2018, an estimated 841,000 HCC cases 
were diagnosed and 782,000 HCC associated deaths were recorded [2]. An estimate using 
GLOBOCAN database found over 900,000 new HCC cases in 2020 and predicted an incidence 
increase by 55%, to about 1.4 million patients diagnosed in 2040 [3]. Some authors estimate that the 
incidence of HCC will rise to approximatively 1 million patients per year by 2025 [4]. Increasing 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 5 March 2024                   doi:10.20944/preprints202403.0240.v1

©  2024 by the author(s). Distributed under a Creative Commons CC BY license.



 2 

 

awareness for chronic viral hepatitis as well as the high rates of sustained virologic response obtained 
by direct-acting antiviral therapy for hepatitis C were expected to lower the incidence of HCC [5]. 
However, the rising prevalence of obesity and metabolic syndrome leads to an increase in non-
alcoholic fatty liver disease and its complications (cirrhosis and HCC) overcoming the benefits of 
virologic advances [6].  

Current guidelines recommend a personalized approach regarding screening, diagnosis and 
management of HCC [5,7]. The European Association for the Study of the Liver (EASL) recommends 
periodic surveillance for HCC in high-risk patients such as patients with advanced liver disease 
(cirrhotic patients) or patients with advanced fibrosis (F3) and hepatitis B infection [5]. The American 
Association for the Study of Liver Diseases (AASLD) also refers to cirrhosis as the main risk factor 
for HCC, particularly with underlying viral etiology, but raises awareness towards the increasing 
incidence of metabolic syndrome-associated HCC [7]. According to the AASLD guidelines, HCC 
screening should be performed in patients with Child Pugh class A or B cirrhosis (as it is not cost-
efficient for Class C cirrhosis) and in non-cirrhotic hepatitis B patients [7].  

The diagnosis of HCC requires evaluation of risk factors (chronic liver disease), tumoral markers 
(alpha-fetoprotein (AFP) being the most commonly used) and imaging patterns based on the 
enhancement after intravenous contrast [5]. EASL guidelines recommend non-invasive tests for HCC 
diagnosis in cirrhotic patients, comprised of serum markers and imaging, while strongly 
recommending a histological diagnosis in non-cirrhotic patients [5]. Non-invasive criteria should 
only be applied to cirrhotic patients, with nodules larger than 1cm. Imagining techniques include 
multiphasic computer tomography (CT) or dynamic contrast-enhanced magnetic resonance imaging 
(MRI); contrast enhanced ultrasonography (CEUS) shows similar specificity and sensitivity but 
currently has insufficient evidence for a strong recommendation [5,8].  The imagistic hallmark of 
HCC consists of arterial hyperenhancement with delayed washout, attributable to the vascular 
abnormalities associated with HCC [9]. Typical MRI aspects include hyperintensity in the arterial 
phase, hypo-intensity in the portal phase and hypo-intensity in the transitional phase [10].  

Imaging features of liver nodules may be classified according to LI-RADS score, to predict the 
possibility of malignancy depending mainly on nodule dimensions and enhancement pattern. [11]. 
Importantly, this score also aids in establishing the need for liver biopsy, for atypical nodules or 
nodules with malignancy characteristics and low HCC risk. This classification defines 8 categories of 
liver nodules, according to the CT or MRI aspect, according to the probability of malignancy of a liver 
nodule [12]: 
- LR-NC, non-categorizable, due to degraded images 
- LR-1, definitely benign,  
- LR-2, probably benign, referring to nodules less than 2cm, without any imagistic criteria of 

malignancy 
- LR-3, intermediate probability of malignancy, referring to nodules less than 2 cm with nonrim 

arterial hyperenhancement or nodules larger than 2cm with arterial iso or hypo-enhancement.  
- LR-4, high HCC probability, referring to nodules less than 10mm, with arterial 

hyperenhancement and one other typical feature or nodules over 20mm with arterial 
hyperenhancement and no other suggestive features 

- LR-5, definite diagnosis of HCC, nodules over 10mm with arterial hyperenhancement and portal 
washout, or with a 50% size increase in less than 6 months.  

- LR-TIV, malignant venous thrombus, with arterial hyperenhancement regardless of the presence 
of a liver nodule 

- LR-M, high malignancy probability, but not HCC, referring to nodules with rim arterial 
enhancement, peripheral washout, targetoid aspect or infiltrative appearance.  
LI-RADS criteria have been validated in cirrhotic patients or patients with severe fibrosis and 

hepatitis B (HBV) infection, therefore in all other situations histology analysis is required for a definite 
HCC diagnosis [7]. Pathologic diagnosis is based on criteria established by the World Health 
Organization and the International Consensus Group for Hepatocellular Neoplasia, and takes into 
consideration stromal invasion, increased cell density, intratumoral portal tracts, excessive arteries, 
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a pseudoglandular pattern and diffuse fatty changes. A panel of 3 immunohistological markers (heat 
shock protein 70, glypican 3 and glutamine synthetase) has shown good specificity and sensitivity in 
HCC diagnosis, in cases where histology is controversial [13]. Edmondson Steiner grade is a 
histologic predictor for HCC recurrence, classifying HCC as: well differentiated, moderately 
differentiated, poorly differentiated and pleiomorphism [14]. A retrospective trial found that high 
Edmondson Steiner degrees correlate to high AFP levels, large or infiltrative tumors and advanced 
HCC, but did not correlate with outcome after local procedures (chemoembolization, ablation, 
yttrium-radioembolization) [14]. 

Therapeutic decision is based on the Barcelona Clinic Liver Cancer (BCLC) classification, which 
stratifies patients according to tumor burden, clinical status and baseline liver function [15]. For 
patients with very early stage and early stage HCC, curative procedures are recommended (surgical 
resection or radiofrequency ablation (RFA), liver transplantation) [7]. Patients with intermediate 
stage HCC are also candidates for liver transplant, but may undergo transarterial chemoembolization 
(TACE) or systemic therapies, while patients with advanced stage should receive systemic therapies 
alone [7]. The 2018 EASL guideline and the 2023 AASLD guidelines have different recommendations 
for first line systemic therapies: EASL recommends sorafenib or Lenvatinib, while AASLD 
recommends atezolizumab/bevacizumab or durvalumab/tremelimumab [5,7] 

As mentioned before, systemic therapies are currently reserved for patients with advanced 
disease, disease progression or patients with nodules amendable to local therapies which are 
unavailable or technically impossible [16]. These therapies include tyrosine kinase inhibitors 
(sorafenib, lenvatinib, regorafenib and cabozatinib), an inhibitor of the vascular endothelial growth 
factor receptor 2 (ramucirumab) and immune checkpoint inhibitors (ICI) (atezolizumab associated 
with bevacizumab, ipilimumab associated with nivolumab, nivolumab and pembrolizumab as 
monotherapies) [16].  

Recent data suggest that intra-tumoral biomarkers may predict the response to immunotherapy, 
especially to immune check-point inhibitors, currently the first line of systemic therapy [17]. For 
instance, programmed cell death ligand 1 (PD-L1) expression in tumor cells (associated with poor 
differentiation and macrovascular invasion) correlates with a better response to immune therapy [18].  
As new markers and treatments emerge, it is important to personalize the management of the patients 
to achieve the best prognosis, in the setting of limited curative interventions [17]. As such, tumor 
biopsy regains importance in HCC management, even in patients with a definite imaging diagnosis. 
A recent review summarizes predictive biomarkers for HCC prognosis and response to immune 
therapy, including PD-L1 expression in tumor cells, DNA Damage Repair pathways expression, 
tumor mutational burden, tumor infiltrating lymphocytes [19].  There is controversial evidence 
regarding PD-L1 as prognosis marker.  Overexpression of PD-L1 in HCC histology has been 
associated with poor prognosis in a series of 217 HCC patients but the IMBrave150 trial revealed 
thatPD-L1 expression predicted a good outcome in patient treated vit atezolizumab/bevacizumab 
compared with patients treated with sorafenib [20;21] 

According to the National Guidelines, atezolizumab/bevacizumab therapy is reserved for 
patients with Class A cirrhosis, with progression after local therapies or sorafenib therapy with a 
positive HCC diagnosis established by contrast-enhanced imaging in cirrhotic patients and by 
histology in non-cirrhotic patients [22]. In this setting, we performed liver biopsy on eligible HCC 
patients for therapy approval.  

This retrospective study included 23 patients with a biopsy diagnosis of HCC to evaluate 
whether histological differences before and after local procedures may help predict the response to 
systemic therapy.  

Materials and Methods: 

Ethical Statement 

All the participants signed inform consent forms for the medical procedures and for 
participation in medical studies. The study is approved by the Local Ethics Committee (1718/2021). 
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Patient Selection 

Our study entailed a retrospective analysis of 76 liver tumor biopsies conducted at our facility 
from January 2021 to January 2022. These liver biopsies were executed percutaneously, guided by 
computer tomography (CT) scans, and carried out by an experienced interventional radiologist. A 
senior pathologist then evaluated the biopsies for size and histopathological characteristics. 

We excluded patients from the study if their imaging indicated liver metastases (classified as 
LR-M according to LI-RADS criteria), if they had a known history of solid malignancies, or if the 
biopsy results confirmed liver metastases (total exclusions: 53). In cases where histological findings 
were ambiguous, we employed an immunochemistry panel to definitively diagnose Hepatocellular 
Carcinoma (HCC). This process resulted in a subset of 33 biopsies being selected for further 
examination of PD-L1 expression. 

For each participant, we documented the etiology of the underlying liver disease. We 
categorized HCC patients based on their treatment history: those who had not undergone any 
previous local therapies, those who experienced recurrence following Transarterial 
Chemoembolization (TACE), and those with recurrence after Radiofrequency Ablation (RFA). 
Additionally, we compiled data on serum alpha-fetoprotein (AFP) levels for each patient. 

Imaging Techniques  

Patients underwent contrast enhanced abdominal CT scan or MRI before liver biopsy. We 
collected data regarding size and number of nodules, portal vein invasion and LI-RADS degree (LR-
4 or LR-5 in LI-RADS criteria). All nodules had a diameter of over 10mm and presented nonrim 
arterial hyperenhancement (Figure 1) 

 
Figure 1. CT imaging of HCC in an 84 years old patient before and after interventional therapy. Initial 
contrast enhanced CT showing a 45/50mm tumor in the 7th segment, with arterial hyperenhancement 
(a) and portal wash-out (b). CT imaging after TACE and RFA showing no hyperenhancement in the 
arterial phase (c) and no wash-out in the portal phase (d). 

Histology Analysis 
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Following the collection of samples, the tissue underwent histological examination. The 
identification of Hepatocellular Carcinoma (HCC) relied on specific characteristics, including 
polygonal cells exhibiting nuclear irregularities, an elevated nucleus-to-cytoplasm ratio, pronounced 
nuclei, uneven nuclear contours, and the presence of multiple nuclei. Additionally, the analysis 
included the observation of a trabecular pattern (refer to Figure 2). 

 
Figure 2. Histology aspects of HCC. A). increased N/C ratio, macronucleoli, hyaline globules 
(hematoxylin eosin stain x400). B) Cellular monomorphism suggestive for malignancy (hematoxylin 
eosin stain x400). C) Trabecular pattern (hematoxylin eosin stain x20). D). PD-L1 overexpression in 
HCC cells. 

In patients without a clear histology diagnosis, we performed a panel of immunohistochemical 
testing consisting of glypican3, heat shock protein70 and glutamine synthetase. After a definitive 
HCC diagnosis, we determined the expression of PD-L1 in tumor cells by immunohistochemistry on 
formalin-fixed paraffin-embedded sections.  

Statistical Analysis 

Statistical analysis was performed using SPSS (IBM Corp. Released 2019. IBM SPSS Statistics for 
Windows, Version 26.0. Armonk, NY: IBM Corp). Numerical data such as AFP levels and PD-L1 
expression are described as means. Qualitative variables are described as percentages. Correlations 
between AFP levels or PD-L1 expression and previous interventional therapies were determined 
using chi-square test.  

Results: 

Descriptive Data 
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This research encompassed 23 participants, comprising 12 men and 11 women, with an average 
age of 51.04 years, plus or minus 13.2 years. The classification of patients was based on prior 
treatments administered to the same region as the biopsied nodule, categorizing them into groups of 
no prior intervention, those who underwent Radiofrequency Ablation (RFA), or those treated with 
Transarterial Chemoembolization (TACE). Individuals whose biopsies were taken from newly 
identified nodules were categorized as having received no previous interventions. Detailed 
demographic information and patient data are summarized in Table 1.  

Table 1. Demographic and imaging data. 

 No previous 

interventions 

(N= 10 patients) 

Previous TACE 

(N= 9 patients) 

Previous RFA 

(N= 4 patients) 

Etiology 

of liver 

disease 

HCV cirrhosis: 2 

patients (20%) 

HBV cirrhosis: 5 

patients 

(50%) 

NASH cirrhosis: 1 

patient (10%) 

HBV +HDV hepatitis: 

2 patients (20%) 

HCV cirrhosis: 5 

patients (55.5%) 

HBV hepatitis: 1 

patient (11.1%) 

HBV + HDV hepatitis: 

2 patients (22.2%) 

NASH cirrhosis: 1 

patient (11.1%) 

HCV cirrhosis: 2 

patients (50%) 

HBV hepatitis: 1 

patient (25%) 

HBV cirrhosis: 1 

patient (25%) 

AFP 

(N: 0 - 8.1 

ng/ml) 

380.52 +/- 134.83 112.56 +/- 45.24 135 +/- 46.13 

LI-RADS 

score 

LR- 4: 2 patients (20%) 

LR- 5: 8 patients (80%) 

LR- 4: 2 patients 

(22.2%) 

LR-5: 7 patients (77.7%) 

LR- 4: 1 patient 

(25%) 

LR- 5: 3 patients 

(75%) 

Number 

of 

nodules  

1-3: 8 patients (80%) 

>3: 2 patients (20%) 

1-3: 6 patients (66.6%) 

>3: 3 patients (33.3%) 

1-3: 3 patients (75%) 

>3: 1 patient (25%) 
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Size of 

nodule of 

interest 

Median 3.5 cm 

Range 1.6-5.2 cm 

Median 2.4 cm 

Range 1.8- 3.7 

Median 2.2 cm 

Range 2.1-2.5 cm 

Portal 

vein 

invasion 

Yes – 4 patients (40%) Yes- 2 patients (22.2%) Yes- 0 patients (0%) 

Consistent with expectations, a predominant number of lesions were identified in patients with 
chronic viral hepatitis. Specifically, an analysis revealed that 8 of the 9 patients infected with Hepatitis 
C Virus (HCV) had received antiviral therapy resulting in a sustained virologic response. In the 
cohort of patients with Hepatitis B Virus (HBV) infection, 3 out of 8 were being treated with 
nucleoside analogues. Furthermore, a significant difference in alpha-fetoprotein (AFP) levels was 
observed, with higher AFP levels noted in patients who had not received any prior interventions on 
the lesion of interest in comparison to those who had undergone prior interventions (p= 0.02, 95% 
Confidence Interval). 

Liver Biopsy Outcomes 
For 3 patients who had undergone Transarterial Chemoembolization (TACE) and one patient 

previously treated with Radiofrequency Ablation (RFA), liver biopsies were repeated due to initial 
inconclusive outcomes. It is noteworthy that none of the patients experienced complications post-
biopsy. 

The dimensions of the biopsy samples were approximately 1.2 cm (ranging from 0.7 to 1.5 cm) 
in patients without prior treatments, 1.1 cm (ranging from 0.6 to 1.3 cm) in those previously subjected 
to TACE, and 1.2 cm (ranging from 0.8 to 1.4 cm) in the cohort with prior RFA treatments. 
Histopathological examination of all biopsy specimens confirmed the diagnosis of hepatocellular 
carcinoma, predominantly demonstrating moderate differentiation as per the Edmondson-Steiner 
grading system (refer to Table 2). 

Table 2. Histology and immunohistochemistry analysis of biopsies. 

 No previous 

interventions 

(N= 10 patients) 

Previous TACE 

(N= 9 patients) 

Previous RFA 

(N= 4 patients) 

Edmondson – 

Steiner  

Grade II: 4 patients 

(40%) 

Grade III: 5 

patients (50%) 

Grade IV: 1 patient 

(1%) 

Grade II: 3 

patients (33.3%) 

Grade III: 6 

patients (66.6%) 

 

Grade II: 1 patient 

(25%) 

Grade III: 3 

patients (75%) 

 

PD-L1 expression  11.6%  8.7% 9.4% 
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TACE transarterial chemoembolization; RFA radiofrequency ablation, PD-L1 programmed cell 
death ligand 1 

Additionally, the examination of programmed death-ligand 1 (PD-L1) expression indicated 
elevated levels in patients who had not undergone any previous treatments, although this difference 
did not reach statistical significance (p= 0.6, 95% Confidence Interval). 

Top of Form 

Discussion 

Our study revealed that nodule biopsy performed even after a local interventional procedure 
may bring new information that could impact patient prognosis and establish therapeutic 
approaches. The patients in our study had moderately differentiated/ poorly differentiated HCC, 
which translates into a poor prognosis [14], proven by recurrence in patients after TACE or RFA. 
Increased PD-L1 expression may indicate an increased susceptibility to ICI therapies 
(atezolizumab/bevacizumab) which may prove a valuable option for tumor reduction and as a 
neoadjuvant technique for further local interventional procedures [23].  

In the setting of advanced imaging techniques, liver biopsy is no longer required for the 
diagnosis of HCC [24]. Considering the fact that HCC occurs more frequently in cirrhotic patients, 
with decompensated disease and coagulopathy, the risks of complications increase significantly [25]. 
These include severe bleeding, abscesses or portal vein thrombosis. A recent meta-analysis revealed 
that bleeding of any kind occurred in 10.9% of image-guided liver biopsies [26]. In HCC biopsies, a 
particular complication is seeding of tumor cells along the needle trajectory, which may occur in 1.5% 
to 5.8% of cases [27]. However, a more recent retrospective study revealed a risk of 0.13% of 
abdominal wall seeding in liver biopsy alone, and a risk of 1.82% in patients with ablation following 
biopsy [28]. 

There is a strong point to be made in favor of avoiding liver biopsy for HCC diagnosis. Imaging 
techniques such as contrast-enhanced ultrasonography (CEUS) and CT scan have high sensitivity 
and specificity for HCC (64.1% sensitivity, 97.4% specificity and 73.6% accuracy for CEUS, 62.35% 
sensitivity, 73.85% specificity and 67.33% accuracy for CT scan) [29,30].  In addition to this, magnetic 
resonance imaging, particularly using contrast, is more specific for the detection of small HCC lesions 
[31,32]. Combining the imaging aspects with serum biomarkers such as AFP in a patient with a 
diagnosed liver disease increases the diagnostic accuracy. Histology diagnosis may be required in 
the setting of non-cirrhotic patients [5]. Liver biopsy has a varied sensitivity in several studies 
(ranging from 66% to 93%, depending on tumor and needle size as well as operator experience), with 
a 100% specificity and positive predictive value [33]. On the other hand, even the LIRADS 
classification of liver nodules reserves certain cases to be diagnosed by biopsy [11]. This is the case of 
LR-4 nodules (with a 74% risk of HCC and an 80% risk of malignancy) and LR-TIV (the presence of 
malignant portal vein thrombus with or without liver nodule). In our study, all LR-4 cases were 
histologically proven, confirming the imaging diagnosis.  

The main advantage of liver biopsy is providing useful markers for prognosis and therapeutic 
schemes, in the current setting of interventional and systemic options. To this end, one of the most 
studied markers was the expression of PD-L1 in tumor cells, explored in validation studies for ICI. 
PD-L1 positive tumors have better response to nivolumab or pembrolizumab compared to sorafenib 
[34,35]. However, the overall response rates were lower than expected, regardless of PD-L1 
expression.  It appears that PD-L1 expression in immune cells infiltrating the tumor better correlates 
to the response to ICI in several solid neoplasia [36]. A recent review argues in favor of using PD-L1 
expression on immune cells rather than tumor cells as a prognosis marker for the response to anti 
PD-1/PD-L1 response [37].  

 In our study we found an expression of PD-L1 on tumor cells varying between 8.7% and 11.6%, 
similar to literature data [38]. We did not evaluate the expression of PD-1/PD-L1 in immune cells. 
This particular line of research is under development, as there are uncertainties regarding the 
histochemical methods of evaluating this expression, cut-off values and what parameter better 
associates with patient prognosis. These uncertainties arise from the different methods and 
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antibodies used to determine PD-L1 expression, as this is not yet standardized [39]. Also, PD-L1 
expression in tumor cells changes over time and this has not yet been evaluated as a prognostic factor 
[40]. In addition to this, there are two possible methods of defining PD-L1 positive expression, the 
proportion of PD-L1 positive tumor cells and the ratio of PD-L1 positive tumor cells and immune 
cells. The latter appears to be a more reliable marker for prognosis [35].  

As an expression of ongoing research in HCC therapies is the high number of clinical trials 
studying the efficacy of neoadjuvant immune therapy [41]. For example, the use of camrelizumab 
(PD-1 inhibitor) and apatinib (tyrosine kinase inhibitor) in treatment naïve patients with resectable 
HCCs led to a major pathologic response in nearly a third of patients [42].  

Little data exists on performing tumor biopsy after a local interventional procedure as these 
patients should be monitored by multimodal imaging according to the international consensus [43]. 
Histology data in these cases are mostly obtained by analyzing the explanted liver after 
transplantation. An interesting comparison between non-treated HCCs and post-TACE HCCs 
revealed that TACE induces morphological changes in the tumor cells (producing a 
hepatocholangiocellular phenotype) as well as in the tumoral microenvironment (active endothelial 
proliferation adjacent to the necrotic area [44].   These changes are associated with chemoresistance 
and a worse outcome. Therefore, the emerging systemic therapies bring into attention the importance 
of tumor histology for the prognosis of the patients even in the setting of a clear imaging diagnosis 
[45,46].    

Our study has several limitations. First, the number of patients is small and statistical 
associations lack in strength. In addition to this, the small number of patients made it impossible to 
corelate pathology findings with the underlying etiology of HCC. Second, since this is a retrospective 
study, we could not perform liver biopsy before and after local interventional procedures in the same 
patients, which might have given more valuable information regarding prognostic histology 
markers. Third, the study did not have as aim to evaluate patient outcomes according to immune 
therapy response, as there is limited availability for these therapies in our country.  

However, we argue that in the setting of limited resources for liver transplantation (a curative 
therapeutic option for HCC) tumor biopsy and immune histochemical analysis should be performed 
at any time during patient management, in order to optimize and customize the therapeutic 
approach. For example, a single center trial showed increased median survival over 3 years in 
patients with advanced HCC on sequential systemic therapies alone [47].  

Conclusion 

In conclusion, the practice of conducting biopsies on Hepatocellular Carcinoma (HCC) lesions, 
even subsequent to local interventional treatments, can be instrumental in unveiling critical data that 
significantly influences the determination of the most effective treatment strategies for patients. This 
approach not only has the potential to reveal the HCC phenotype with greater clarity but also to 
provide insights into the tumor's behavior and response to previous treatments. Such information is 
invaluable in tailoring personalized therapeutic plans that are more likely to result in successful 
outcomes. 

As the landscape of HCC management evolves with the introduction and integration of new 
systemic therapies, there is a pressing need to revisit and refine existing protocols for sequencing 
these treatments. Biopsies, particularly those performed in high-caliber tertiary care centers, are 
pivotal in this process. They not only contribute to a deeper understanding of the disease at the 
molecular and cellular levels but also ensure that the data collected can support ongoing clinical trials 
and systematic reviews. This collaborative and systematic approach to data collection and analysis is 
essential for advancing the field of HCC treatment. 

Moreover, the role of biopsies in identifying the phenotypic characteristics of HCC after local 
procedures cannot be overstated. By providing a window into the tumor's morphological and 
molecular changes post-treatment, biopsies can guide the selection of subsequent interventions, 
including the possibility of incorporating emerging systemic therapies that may be more effective 
against specific tumor phenotypes or in the context of the tumor's altered microenvironment. 
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In light of these considerations, it is imperative that the medical community, particularly those 
specializing in oncology and hepatology, recognize the value of biopsies not just as a diagnostic tool 
but as a cornerstone of comprehensive patient care in HCC. This entails not only the execution of 
biopsies with precision and safety but also the integration of biopsy findings into a broader, 
multidisciplinary discussion on patient management. By doing so, clinicians can ensure that each 
patient's treatment plan is as informed, nuanced, and effective as possible, ultimately leading to better 
prognostic outcomes and enhanced quality of life for individuals afflicted with this challenging and 
complex disease. 
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