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1. Abstract
1.1. Background 

With the emergence of  new systemic therapies there has been a 
substantial change in treatment options for hepatocellular carcino-
ma (HCC). The aim of  this study was to assess treatment patterns 
and outcomes in HCC patients with intermediate and advanced 
stage disease who have received systemic treatments

1.2. Methods

HCC patients with intermediate or advanced disease who received 
at least one dose of  systemic therapy between January 1, 2022, to 
May 31, 2026 in our centre were included. Patient characteristics, 
treatment patterns, overall survival (OS), progression-free surviv-
al, and reasons for treatment discontinuation were retrospectively 
analysed in all patients.

1.3. Results

Of  the 35 total patients included, 62.9% of  cases had stage III, and 
28.6% had stage IV. 25.7% had a positive history of  HBV, versus 
17.1% for positive HCV. The 1st line treatment implemented to 
88.6% of  cases 42.9% of  them received (Atezozolimab & bev-
acizumab) treatment, and same for (Lenvatinib) treatment. After 
treatment the median PFS was 5 months. The median overall sur-
vival duration was (10) months.

1.4. Conclusions

 The findings demonstrate that outcomes of  systemic treatment 
in advanced HCC in real-world practice may differ from those 
observed in randomized clinical trials because of  differences in 
tumour stage, portal vein invasion, AFP, liver function, viral aetiol-
ogy, and access to subsequent therapy.

2. Introduction 
Hepatocellular carcinoma (HCC) represents a major global health 

burden and remains one of  the leading causes of  cancer-related 
mortality worldwide, ranking third among causes of  cancer death 
according to the World Health Organization (WHO) [1,2]. Cura-
tive approaches, including surgical resection and liver transplanta-
tion, can provide favourable outcomes in appropriately selected 
patients. However, only a minority of  individuals are candidates 
for these interventions because HCC is frequently diagnosed at 
an advanced stage, when the likelihood of  long-term survival is 
substantially reduced [3-5].

The therapeutic landscape for advanced HCC has changed con-
siderably with the development of  systemic therapies, particularly 
immune-based treatment strategies [6-10]. In the IMbrave150 trial, 
the combination of  atezolizumab and bevacizumab demonstrated 
a significant overall survival (OS) advantage over sorafenib in pa-
tients with advanced HCC. At a median follow-up of  17.6 months, 
the median OS with atezolizumab plus bevacizumab reached 19.2 
months [9]. Similarly, the HIMALAYA trial evaluated the combi-
nation of  durvalumab and tremelimumab and reported improved 
OS compared with sorafenib. Median OS was 16.4 months after 
a median follow-up of  49.12 months, with 25.2% of  patients re-
maining alive at four years [10]. These findings have established 
both immunotherapy-based combinations as important first-line 
treatment options for patients with advanced HCC.

The Barcelona Clinic Liver Cancer (BCLC) classification is wide-
ly applied in clinical practice to categorize disease stage, estimate 
prognosis, and guide treatment selection in patients with HCC. 
Within this framework, patients with intermediate-stage disease are 
categorized as BCLC stage B, whereas those with advanced disease 
are classified as BCLC stage C. Although the BCLC system has 
undergone validation and has demonstrated utility in prognostic 
assessment, its ability to accurately discriminate outcomes among 

  Volume 11 issue 1 -2025

Keywords: 

Hepatocellular Carcinoma (HCC); Advanced Stage; Systemic Treatment



United Prime Publications LLC., https://jajgastrohepto.org/                                                                                                      2

  Volume 11 issue 1 -2026

patients with intermediate- and advanced-stage HCC in the con-
temporary era of  widespread systemic therapy has not been ade-
quately investigated [11-14].

3. Method
This is a single center retrospective observational study to evaluate 
patient characteristic, treatment trends, and clinical outcome for 
HCC patients with intermediate or advanced disease who received 
at least one dose of  systemic therapy between January 1, 2022 to 
May 31, 2026 in our center were included. 

4. Statistical Analysis 
All statistical analyses were conducted using IBM SPSS Statistics 
for Windows, version 26 (IBM Corp., Armonk, NY, USA). The 
study variables were summarized using appropriate descriptive sta-
tistical methods. Categorical variables were expressed as frequen-
cies and corresponding percentages. For continuous variables, data 
following a parametric distribution were summarized using the 
mean and standard deviation (SD), while variables with a non-para-
metric distribution were described using the median and range.

Quantitative data included in the study first tested for normality by 
One-Sample Kolmogorov-Smirnov test in each study group then 
inferential statistic tests selected.  

The Kruskal Wallis test used to compare non parametric quantita-
tive data between more than two independent groups.

The Mann-Whitney test used to compare non parametric quantita-
tive data between two independent groups.

Wilcoxon tests used in comparing non parametric quantitative data 
between two groups of  dependent data

Chi square test used to compare between two of  more than two 
qualitative groups. 

Bivariate Spearman’s correlation test to test the association be-
tween quantitative non parametric variables

Kaplan -Meier test for survival analysis.

The P-value< 0.05 was considered as statistically significant

5. Results 
Among study group the mean age was (69.5±8.5) years 88.6% of  
them were males versus 11.4% of  them were females. As regards 
stage of  tumour 62.9% of  cases had stage III, and 28.6% had stage 
IV. 40% of  cases showed portal vein thrombosis, with 25.7% had 
a positive history of  HBV, versus 17.1% for positive HCV. Major-
ity of  cases 80% were diagnosed by radiological methods. 88.6% 
of  cases received 1st line of  treatment, 25.7% of  them go to 2nd 
line of  treatment, 8.6% of  cases go through 3rd line of  treatment, 
5.7% of  cases needed to 4th line but 2.6% needed 5th line of  
treatment.as regards laboratory investigation the median AFP level 
at diagnosis time it was (173), the median albumin level was (33.3), 
median INR was (1.2), total bilirubin was (14.7) the median child 
score was 6. See Table 1.

The 1st line treatment implemented to 88.6% of  cases 42.9% 
of  them received (Atezozolimab & bevacizumab) treatment, and 

same for (Lenvatinib) treatment. After treatment the median PFS 
was 5 months ranged between (1-48) and median AFP of  (15.5) 
ranged between (0 and 17000). 33.4% had side effects 25.7% had 
fatigue, 2.9% for each vomiting, and skin rash. See Table 2. One 
fourth of  cases needed for the 2nd line treatment (25.7%), 44.4% 
of  them received (Cabozanatinib), and 33.3% for (Lenvatinib). Af-
ter treatment the median PFS was 3.5 months ranged between (1-
9) and median AFP of  (22) ranged between (2 and 59412). 44.4% 
had side effects 33.3% had skin rash, 11.1% had diarrhea. see Table 
3. Few cases needed for the 3rd, 4th, and 5th lines of  treatment 
(8.6%, 5.6%, and 2.6%), After treatment the median PFS was (3, 
2, and 8) for each line respectively. See Table 4. As regards tumour 
management way, 8.6% of  cases implement RFA, and same did 
TARE. 2.9% of  cases implemented TACE. Table 5. As regards 
tumour management outcomes, 40% of  cases were still on treat-
ment, 2.9% received radiotherapy. The survival rate was 60% ver-
sus 40% non-survived. The median overall survival duration was 
[10] months ranged between (5 and 53) months. See Table 6. After 
treatment by 1st line treatment AFP showed no statistically signifi-
cant change in AFP from diagnosis time to time after 1st treatment 
line p=0.14. Table 7. The table illustrated that there was a statis-
tically significant higher median of  AFP (158) level among cases 
treated with (Lenvatinib) versus [5] in group treated with (Atezo-
zolimab & bevacizumab) with p=0.023. On the other hand, there 
was no statistically significant difference in PFS level, and overall 
survival duration between two types of  treatment in the 1st line 
with p-value >0.05. see Table 8. The table illustrated that there was 
a statistically significant higher median of  overall survival duration 
among cases with negative HBV 13.5 m versus 6 months among 
cases with positive HBV p=0.006. On the other hand, there was 
no statistically significant difference in overall survival duration be-
tween sex, stage of  disease, portal vein thrombosis, and way of  di-
agnosis p-value >0.05 Table 9. The table illustrated that there was 
no statistically significant difference in overall survival duration 
between RFA, and TARE groups p-value >0.05 Table [10]. Ka-
plan -Meier test illustrated that exactly 50% of  the patients in this 
treatment group survived longer than 16 months, and the other 
50% survived less than 16 months.95% Confidence Interval (CI): 
10.913 to 21.087.  table [11]. This indicates that if  this treatment 
were given to the wider population, we are 95% confident the true 
median survival would fall between roughly 11 and 21 months.
as regards mean survival duration it was 21.8 months ranged be-
tween 14.8- and 28.8-months Figure 1. The overall survival du-
ration showed a statistically significant negative correlation with 
each of  total bilirubin level and child score in addition to positive 
correlation with PFS level after 1st line treatment (p=0.047, 0.049, 
and <0.001 respectively) Table 12.

Which indicated an increase in total bilirubin level and child score 
and decrease in PFS level will associate with decrease in overall sur-
vival duration among cases. On the other hand, there was no sta-
tistically significant correlation with p-value >0.05 between overall 
survival duration and other variables Figure 2,3,4.
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Table 1: Description of  demographic and clinical characteristic among study group.

Variables
Number (n=35)

Mean ± SD Median (Range)
Age (years) 69.5±8.5 71(58-90)

Sex No. %
Male 31 88.6%

Female 4 11.4%
Stage of  disease 

Stage I 1 2.9%
Stage II 2 5.7%
Stage III 22 62.9%
Stage IV 10 28.6%

Portal vein thrombosis 
No 21 60%
Yes 14 40%
HBV

Negative 26 74.3%
Positive 9 25.7%

HCV
Negative 29 82.9%
Positive 6 17.1%

Way of  diagnosis 
Radiologically 28 80%

Biopsy 7 20%
Lines of  treatments 

1st line 31 88.6%
2nd line 9 25.7%
3rd line 3 8.6%
4th line 2 5.7%
5th line 1 2.6%

Laboratory investigation
AFP at diagnosis 2028.4±4911.2 173(4.4-24210)

Albumin 33.7±7.06 33.3(17-45)
INR 1.22±0.17 1.2(1-1.7)

T. Bilirubin 26.02±39.5 14.7(3.2-228)
Child score 6.17±1.24 6(5-10)

Table 2: Description of  cases assessment at 1st line treatment among study group.

Variables
Number (n=35)

No. %

1st line of  treatment 

No 4 11.4%

Atezozolimzb & lenvatinib 1 2.9%

Atezozolimab & bevacizumab 15 42.9%

Lenvatinib 15 42.9%

laboratory investigation after treatment Mean ± SD Median (Range)

PFS 8.66±9.7 5(1-48)

AFP 1171.9±3512.4 15.5(0-17000)

Side effects 

No 24 68.6%

Vomiting 1 2.9%

Fatigue 9 25.7%

Skin rashes 1 2.9%
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Table 3: Description of  cases assessment at 2nd line treatment among study group.

Variables

Number 

(n=9)
No. %

2nd line of  treatment 

Lenvatinib 3 33.3%

Cabozanatinib 4 44.4%

Sorafinib 1 11.1%

Ramucirumab 1 11.1%
laboratory investigation after treat-

ment Mean ± SD Median (Range)

PFS 3.6±2.5 3.5(1-9)

AFP 5715.9±17828.6 22(2-59412)

Side effects 

No 5 55.6%

Skin rashes 3 33.3%

Diarrhea 1 11.1%

Table 4: Description of  cases assessment at 3rd, 4th, and 5th lines of  treatment among study group.

Variables

Number 

No. %

3rd line of  treatment (n=3)

Sorafinib 1 33.3%

Regorafinib 2 66.7%

4th line of  treatment (n=2)

Regorafinib 1 50%

Ramucirumab 1 50%

5th line of  treatment (n=1)

Atezozolimab & bevacizumab 1 100%

PFS  Mean ± SD Median (Range)

After 3rd line treatment 3±0 3(3-3)

After 4th line treatment 2±1.4 2(1-2)

After 5th line treatment 8±0 8(8-8)

Table 5: Description of  different way of  tumor management among study group.

Variables

 Number

)n=35(

 .No %

RFA

No 32 91.4%

 Yes 3 8.6%

TARE

No 32 91.4%

 Yes 3 8.6%

TACE

No 34 97.1%

 Yes 1 2.9%
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Table 6: Description of  final outcomes among study group. 

Variables

Number 

(n=35)
Mean ± SD Median (Range)

Overall survival (m) 14.51±11.7 10(5-53)

Still on treatment No. %

No 21 60%

Yes 14 40%

Radiotherapy

No 34 97.1%

Yes 1 2.9%

Survival rate

Non-survived 14 40%

Survived 21 60%

Table 7: Comparisons of  AFP at diagnosis time and after treatments in 1st line of  treatments among study group.

AFP Median (Range) p-value

At diagnosis 173(4.4-24210)
0.14

After 1st line treatment 15.5(0-17000)

Table 8: Comparisons between treatments in 1st line of  treatments as regards PFS, AFP and overall survival duration among study group.

Variables
1st line treatment 

P-value Atezozolimab & bevacizumab (n=15) Lenvatinib (N=14)
Median Range Median Range 

PFS 5 1-48 4.5 1-16 0.41

AFP 5 0-3200 158 0-17000 0.023*

Overall survival 13 2-53 11 5-43 0.97

Table 9: Comparison of  overall survival duration in different clinical data among study group.

Variables
Overall survival (m)

p-value
Median  (Range)

Sex
Male 10 2-53

0.71
Female 13 6-27

Stage of  disease 
Stage I 10 10-10

0.97
Stage II 13 8-18
Stage III 10 4-53
Stage IV 12.5 2-43

Portal vein thrombosis 
No 10 3-53

0.83
Yes 12.5 2-43
HBV

Negative 13.5 5-43
0.006*

Positive 6 2-53
HCV

Negative 10 2-53
0.95

Positive 11 5-18
Way of  diagnosis 

Radiologically 10 2-53
0.95

Biopsy 13 3-23



    Volume 11 issue 1 -2026

United Prime Publications LLC., https://jajgastrohepto.org/                                                                                                      6

Table 10: Comparison of  overall survival duration in different way of  tumor management among study group.

Variables Overall survival (m) p-value
Median Range 

RFA
No 11 2-53 0.72

Yes 10 10-18
TARE

No 12.5 2-53 0.19

Yes 7 5-8

Table 11: Kaplan -Meier test overall surviving duration among study group.

Estimate SE
95% Confidence Interval

Lower Bound Upper Bound

Mean 21.821 3.570 14.825 28.817

Median 16.000 2.596 10.913 21.087

Table 12: Correlation between overall survival duration with clinical and laboratory data among cases.

Variables  
Overall survival duration 

r P-value
Age (years) 0.19 0.25

AFP at diagnosis -0.07 0.70

Albumin 0.07 0.67

INR -0.08 0.63

T. Bilirubin -0.34 0.047*

Child score -0.33 0.049*

AFP after 1st line treatment 0.11 0.55

PFS level after 1st line treatment 0.73 0.001*

Figure 1: Overall survival according to BCLC stage in patients with hepatocellular carcinoma. Kaplan–Meier curves demonstrating overall 
survival among patients with BCLC stage B and stage C disease.
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Figure 2: Correlation between overall survival duration with total bilirubin.

Figure 3: Correlation between overall survival duration with child score.



    Volume 11 issue 1 -2026

United Prime Publications LLC., https://jajgastrohepto.org/                                                                                                     8

Figure 4: Correlation between overall survival duration with AFP.

6. Discussion 
The present study evaluated the clinical characteristics, treatment 
patterns, and outcomes of  patients with intermediate or advanced 
hepatocellular carcinoma (HCC) treated in a real-world setting. 
The findings provide insight into the characteristics of  patients en-
countered in routine practice and allow comparison with outcomes 
reported in major randomized clinical trials.

The mean age of  the study population was 69.5 ± 8.5 years, and 
men constituted the majority of  the cohort (88.6% males versus 
11.4% females). This sex distribution is consistent with the estab-
lished epidemiological pattern of  HCC, in which male sex is rec-
ognized as an important risk factor. Most patients presented with 
advanced disease: 62.9% had stage III disease and 28.6% had stage 
IV disease. In addition, 40% had portal vein thrombosis, indicating 
a considerable tumour burden and an unfavourable disease char-
acteristic. Portal venous invasion may compromise hepatic blood 
flow and facilitate intrahepatic tumour dissemination, and it has 
consequently been associated with poorer survival. The advanced 
presentation observed in our cohort is relevant when comparing 
our findings with randomized trials, which commonly enroll care-
fully selected patients with better performance status and relatively 
preserved hepatic function.

With respect to underlying etiology, 25.7% of  patients had a his-
tory of  HBV infection, whereas 17.1% had HCV infection. Viral 
hepatitis continues to represent an important etiological factor in 
HCC. Chronic HBV and HCV infection can contribute to malig-
nant transformation through persistent inflammation, repeated he-
patocellular injury, fibrosis, and progression to cirrhosis. HBV may 
additionally contribute through direct viral mechanisms, including 
integration of  viral DNA into the host genome. Thus, viral hepa-
titis represented a clinically relevant component of  the underlying 
liver disease in our study population.

Radiological assessment was the basis for diagnosis in 80% of  pa-
tients. This finding is consistent with current clinical practice, as 
HCC can often be diagnosed without tissue confirmation when 
typical imaging characteristics are present in an appropriate clinical 
setting. In patients with cirrhosis or chronic viral hepatitis, charac-
teristic enhancement during the arterial phase followed by washout 
during the portal venous or delayed phase can provide sufficient 
evidence for diagnosis. The high proportion of  radiologically diag-
nosed cases in our cohort therefore reflects the practical applica-
tion of  contemporary diagnostic strategies.

The laboratory profile indicated a substantial burden of  both tu-
mour activity and hepatic dysfunction. The median AFP concen-
tration at diagnosis was 173, while the median albumin level was 
33.3, median INR was 1.2, and median total bilirubin was 14.7. 
The median Child-Pugh score was 6. Although a proportion of  
patients maintained relatively preserved liver function, these find-
ings suggest clinically meaningful impairment in others. Hepatic 
reserve is particularly important in advanced HCC because treat-
ment tolerance and prognosis depend not only on control of  tu-
mour progression but also on the ability of  the liver to maintain its 
function. Consequently, worsening hepatic function can contribute 
to mortality independently of  radiological progression.

The prognostic importance of  hepatic reserve has also been 
demonstrated in analyses from the REFLECT study by Huynh J 
et al. Among patients receiving lenvatinib, deterioration to Child-
Pugh B was associated with substantially poorer outcomes than 
maintenance of  Child-Pugh A status. Median PFS from the land-
mark assessment was 3.7 months in patients with Child-Pugh B 
compared with 6.5 months in those with Child-Pugh A, whereas 
median OS was 6.8 versus 13.3 months, respectively [16]. These 
observations are consistent with our findings, in which indicators 
of  impaired hepatic function, particularly bilirubin and Child-Pugh 
score, were associated with shorter survival.
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Most patients in our cohort received systemic therapy, with 88.6% 
receiving first-line treatment. A smaller proportion subsequently 
received additional lines of  treatment: 25.7% received second-line 
therapy, 8.6% received third-line therapy, and only small propor-
tions continued to fourth-line or later treatment. These findings 
illustrate the importance of  treatment sequencing in advanced 
HCC. Nevertheless, progression following first-line therapy does 
not necessarily lead to another treatment opportunity. Declining 
performance status, deterioration in hepatic function, or rapidly 
progressive disease may prevent patients from receiving subse-
quent systemic therapy.

7. Evolution of  Systemic Treatment in Advanced HCC

Sorafenib represented the first systemic treatment to establish a 
survival benefit in advanced HCC. In the SHARP trial reported by 
Llovet JM et al., sorafenib improved median OS compared with 
placebo, 10.7 versus 7.9 months, and increased the median time to 
radiological progression, 5.5 versus 2.8 months [6]. These results 
established sorafenib as the principal systemic treatment for ad-
vanced HCC for an extended period.

The therapeutic options subsequently expanded with the introduc-
tion of  lenvatinib. The phase III REFLECT trial conducted by 
Kudo M et al. demonstrated that lenvatinib was non-inferior to 
sorafenib with respect to OS, with median OS of  13.6 and 12.3 
months, respectively [7]. Lenvatinib also produced a longer median 
PFS, approximately 7.4 versus 3.7 months, together with a higher 
objective response rate. These findings established lenvatinib as an 
effective first-line option for patients with unresectable HCC.

More recently, immunotherapy-based combinations have substan-
tially altered the first-line treatment landscape. In the IMbrave150 
trial, Cheng AL, Qin S, Ikeda M, et al. demonstrated improved 
outcomes with atezolizumab plus bevacizumab compared with 
sorafenib. In the updated analysis, median OS was 19.2 months 
with atezolizumab plus bevacizumab compared with 13.4 months 
with sorafenib, while median PFS was 6.9 versus 4.3 months, re-
spectively [9]. These results established atezolizumab plus bevaci-
zumab as an important preferred first-line treatment for appropri-
ately selected patients with unresectable HCC.

Another major immunotherapy-based approach was evaluated in 
the HIMALAYA trial by Kelley RK, Rimassa L, Cheng AL, et al. 
Treatment with tremelimumab plus durvalumab resulted in a medi-
an OS of  16.4 months, compared with 13.8 months with sorafenib 
[17]. These results provided further evidence supporting the role 
of  immunotherapy-based strategies in advanced HCC.

8. Comparison between Atezolizumab Plus Bevacizumab 
and Lenvatinib

A notable finding in the present study was the statistically signif-
icant difference in baseline AFP between the two first-line treat-
ment groups. Patients treated with lenvatinib had a median AFP 
level of  158, compared with 5 in patients receiving atezolizumab 
plus bevacizumab (p=0.023). This baseline difference is clinically 
relevant because AFP may reflect tumor burden and aggressive 
tumor characteristics and is widely used as a prognostic biomarker 

in HCC.

The higher AFP concentration among patients receiving lenvati-
nib indicates that the treatment groups were not fully comparable 
at baseline. Consequently, comparisons of  subsequent PFS and 
OS between the two treatment groups should be interpreted with 
caution. Differences in tumor biology or disease burden between 
treatment groups may influence survival independently of  the 
treatment administered.

Despite the baseline AFP imbalance, no statistically significant dif-
ference in PFS was identified between the two treatment groups. 
Median PFS was 5 months for atezolizumab plus bevacizumab and 
4.5 months for lenvatinib (p=0.41). Although the numerical differ-
ence favored atezolizumab plus bevacizumab by approximately 0.5 
months, this difference did not reach statistical significance.

A similar finding was observed for OS. Median OS was 13 months 
in the atezolizumab plus bevacizumab group and 11 months in the 
lenvatinib group (p=0.97). Therefore, our study did not demon-
strate a statistically significant difference in survival between the 
two first-line regimens.

The survival outcomes in our cohort were generally lower than 
those reported in the corresponding pivotal randomized trials. Pa-
tients receiving lenvatinib had a median PFS of  4.5 months, com-
pared with 7.4 months in REFLECT, while median OS was 11 
months, compared with 13.6 months in that trial [7]. Similarly, the 
median PFS of  5 months and OS of  13 months observed with 
atezolizumab plus bevacizumab were lower than the 6.9-month 
PFS and 19.2-month OS reported in the updated IMbrave150 
analysis [9].

Several characteristics of  our population may account for these 
differences. First, our cohort represented a real-world population 
in which a large proportion had advanced-stage disease and 40% 
had portal vein thrombosis. Second, laboratory parameters sug-
gested a degree of  hepatic dysfunction, as reflected by albumin 
and Child-Pugh scores. Third, the cohort included patients with 
both HBV and HCV infection and potentially diverse underlying 
tumor biology. Finally, patients enrolled in randomized controlled 
trials generally need to satisfy stringent eligibility requirements and 
consequently tend to have better performance status and hepatic 
reserve than patients treated in routine clinical practice.

The absence of  a statistically significant difference between atezoli-
zumab plus bevacizumab and lenvatinib should therefore not be 
interpreted as demonstrating equivalent efficacy of  the two treat-
ments across all patient populations. The relatively small cohort 
and the significant baseline difference in AFP limit the reliability of  
direct treatment comparisons. Contemporary comparative and me-
ta-analytic evidence has generally favored atezolizumab plus bev-
acizumab over tyrosine kinase inhibitors in appropriately selected 
patients, although the magnitude of  this benefit may differ accord-
ing to disease etiology and baseline clinical characteristics [18].

9. HBV Status and Overall Survival
HBV status was another important variable associated with surviv-
al in our study. Patients without HBV infection had a median OS 



    Volume 11 issue 1 -2026

United Prime Publications LLC., https://jajgastrohepto.org/                                                                                                   10

of  13.5 months, compared with 6 months among HBV-positive 
patients (p=0.006). The magnitude of  this difference suggests that 
HBV status may have an important prognostic association in this 
cohort.

Nevertheless, the relationship between viral etiology and outcomes 
in HCC is complex and remains incompletely defined. A multi-
center study by Rodolfo Sacco et al. involving 313 patients treated 
with lenvatinib reported shorter survival among patients with viral 
compared with nonviral disease. Median OS was 15 months in the 
viral group versus 21 months in the nonviral group, while median 
PFS was 6 versus 9 months, respectively [19]. These findings are 
directionally consistent with the association identified in our pop-
ulation.

Conversely, other real-world studies have not demonstrated a sig-
nificant negative effect of  viral etiology among patients treated with 
atezolizumab plus bevacizumab. In a real-world study by Timothy 
J. Brown et al. involving 429 patients who received first-line atezoli-
zumab plus bevacizumab, HCC etiology was not significantly asso-
ciated with OS [20]. Similarly, Rossari F et al. [20] in a multicentre 
real-world analysis of  885 patients treated with atezolizumab plus 
bevacizumab, reported comparable median OS between viral and 
nonviral HCC, 15.9 versus 16.3 months, respectively. Time to pro-
gression was also similar, at 8.3 versus 7.2 months [21].

Accordingly, the shorter OS observed among HBV-positive pa-
tients in our cohort should be regarded as an association rather 
than evidence that HBV infection itself  reduces the effectiveness 
of  systemic therapy. Other factors may have contributed to this 
finding, including tumour burden, portal vein invasion, AFP con-
centration, hepatic reserve, HBV activity, antiviral therapy, perfor-
mance status, and the availability or use of  subsequent treatment.

The discrepancy between our results and some contemporary re-
al-world studies is noteworthy. The difference may be related to 
the small size of  our cohort and variation in the distribution of  
other prognostic factors. A larger cohort with multivariable adjust-
ment would be required to determine whether HBV status inde-
pendently predicts OS after accounting for other clinically relevant 
variables.

10. Predictors of  Overall Survival
Our analysis also identified significant relationships between OS 
and selected measures of  hepatic function. OS showed a statisti-
cally significant negative correlation with total bilirubin and Child-
Pugh score, with p-values of  0.047 and 0.049, respectively. In con-
trast, a strong positive correlation was observed between OS and 
PFS following first-line treatment (p<0.001).

These findings emphasize the close interaction between hepatic 
reserve and tumor control in advanced HCC. The relationship be-
tween bilirubin and survival is biologically plausible because bil-
irubin is an important marker of  hepatic dysfunction. Elevated 
bilirubin may occur in the setting of  worsening cirrhosis, portal 
hypertension, extensive tumor involvement, biliary obstruction, 
or hepatic decompensation. Patients with impaired liver function 
may tolerate systemic treatment less effectively and may also be 

exposed to a higher risk of  death resulting from hepatic failure in 
addition to tumor progression.

The association between Child-Pugh score and OS provides fur-
ther evidence of  the prognostic relevance of  hepatic reserve. An 
increasing Child-Pugh score reflects worsening hepatic function, 
incorporating parameters such as bilirubin, albumin, coagulation 
status, ascites, and encephalopathy. Our findings are in agreement 
with the REFLECT analysis showing substantially poorer out-
comes among patients who deteriorated from Child-Pugh A to 
Child-Pugh B [16].

The strongest statistical association in our analysis was observed 
between PFS after first-line therapy and OS, with p<0.001. Pa-
tients who remained free of  progression for a longer period tended 
to have longer overall survival. Longer disease control may delay 
tumor-related deterioration, preserve hepatic function and perfor-
mance status, and increase the likelihood that a patient remains 
eligible for additional systemic treatment.

Treatment sequencing may also contribute to the observed rela-
tionship between PFS and OS. In our cohort, 25.7% of  patients 
received second-line treatment, while smaller numbers proceeded 
to third-line and subsequent therapies. Patients with early disease 
progression may deteriorate rapidly and consequently lose the op-
portunity to receive further treatment. In contrast, patients who 
maintain disease control may remain clinically fit enough to receive 
additional lines of  therapy. Thus, prolonged PFS may reflect both 
favorable tumor biology and better preservation of  overall clinical 
condition.

No statistically significant association was detected between OS 
and the other variables examined. These negative findings should, 
however, be interpreted in the context of  the small study popu-
lation of  35 patients. The limited sample size reduces statistical 
power and may prevent detection of  moderate associations.

11. Kaplan-Meier Analysis and Overall Survival
Kaplan-Meier analysis demonstrated a median OS of  16 months 
in the analyzed treatment group, with a 95% confidence interval 
of  10.913–21.087 months. This indicates that approximately one-
half  of  the patients remained alive beyond 16 months, whereas the 
remaining patients experienced the event before that point.

The mean survival duration was 21.8 months, with a range/esti-
mated interval of  14.8–28.8 months. In survival analyses, the me-
dian is generally considered a more appropriate primary summary 
measure because survival distributions are frequently skewed and 
may contain censored observations. Therefore, the median OS of  
16 months should be regarded as the principal estimate, with the 
mean value providing additional descriptive information.

The median OS of  16 months in our analysis falls within the range 
reported in contemporary systemic-treatment studies. It is com-
parable to the 16.4-month OS reported for tremelimumab plus 
durvalumab in HIMALAYA and is longer than the historical sur-
vival reported with sorafenib in SHARP, although it remains below 
the 19.2-month OS reported for atezolizumab plus bevacizumab 
in the updated IMbrave150 analysis [6,9,17]. Direct comparisons 
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should nevertheless be made cautiously because our cohort rep-
resents a small real-world population with different baseline char-
acteristics and treatment sequences from those included in ran-
domized clinical trials.

12. Second-Line Treatment
Sequential therapy represented an important component of  
treatment in our population. 25.7% of  patients progressed to 
second-line treatment. Among these patients, 44.4% received 
cabozantinib and 33.3% received lenvatinib. The median PFS fol-
lowing second-line therapy was 3.5 months, with a range of  1–9 
months.

The PFS observed following second-line treatment was broadly 
comparable with results reported in clinical trials evaluating sys-
temic therapies after prior treatment. In the CELESTIAL trial, 
Abou-Alfa GK, Meyer T, Cheng AL, et al. demonstrated a survival 
benefit with cabozantinib compared with placebo in patients with 
previously treated advanced HCC. Median OS was 10.2 versus 8.0 
months, while median PFS was 5.2 versus 1.9 months, respectively 
[22]. The somewhat shorter PFS observed in our cohort may be 
attributable to the small number of  patients and the less selected 
clinical characteristics of  real-world populations.

Regorafenib is another established treatment option for selected 
patients following progression on sorafenib. In the RESORCE tri-
al by Bruix J, Qin S, Merle P, et al., regorafenib resulted in a median 
OS of  10.6 versus 7.8 months and median PFS of  3.1 versus 1.5 
months compared with placebo [23]. These findings demonstrate 
that appropriately selected patients may derive additional disease 
control and survival benefit from subsequent systemic therapy.

Only 25.7% of  patients in our study proceeded to second-line 
therapy. This observation has important clinical implications be-
cause progression of  advanced HCC may occur together with 
deterioration in hepatic function and performance status. Such 
deterioration can make patients unsuitable for additional systemic 
therapy. Consequently, the opportunity to receive subsequent treat-
ment may itself  contribute substantially to long-term outcomes.

13. Treatment Rrelated Adverse Effects
Treatment-related adverse events were documented in 44.4% of  
patients receiving second-line treatment. The most frequently re-
ported toxicity was skin rash, occurring in 33.3%, while diarrhea 
was reported in 11.1%.

The adverse-event pattern observed in our cohort is compatible 
with the known toxicity profiles of  tyrosine kinase inhibitors used 
in advanced HCC. In CELESTIAL, cabozantinib was associated 
with grade 3 or 4 adverse events in 68% of  patients, with pal-
mar-plantar erythrodysesthesia, hypertension, increased AST, 
fatigue, and diarrhea among the principal toxicities [22]. In RE-
FLECT, frequently reported adverse events associated with lenva-
tinib included hypertension, diarrhea, reduced appetite, and weight 
loss [7].

The apparently lower frequency of  adverse events in our cohort 
should be interpreted cautiously. Only a small number of  patients 
received second-line treatment, and the retrospective design may 

have resulted in incomplete documentation of  treatment-related 
toxicity. Therefore, toxicity rates from our study should not be di-
rectly compared with those obtained from prospective randomized 
trials.

14. Treatment Continuation and Overall Survival
At the time of  assessment, 40% of  patients remained on treatment, 
whereas 2.9% had received radiotherapy. Overall, 60% of  patients 
were alive and 40% had died. The overall median OS for the co-
hort was 10 months, with survival ranging from 5 to 53 months.

The median OS of  10 months in the overall cohort was lower than 
that reported in several contemporary first-line studies, including 
REFLECT and IMbrave150. However, it was close to the histori-
cal median OS of  10.7 months reported with sorafenib in SHARP 
[6,7,9]. This observation should not be interpreted as suggest-
ing that modern systemic treatments provide no benefit beyond 
sorafenib. Rather, it is likely to reflect differences between our re-
al-world population and the highly selected populations enrolled 
in pivotal trials. In particular, advanced-stage disease, portal vein 
thrombosis, hepatic dysfunction, viral hepatitis, and differences 
in subsequent treatment may all have contributed to the observed 
survival.

The broad survival range of  5–53 months further demonstrates 
the clinical heterogeneity of  advanced HCC. Some patients can 
maintain disease control for prolonged periods, whereas others 
experience rapid progression and death. These differences empha-
size the importance of  individualized treatment decisions that take 
into account tumor burden, hepatic reserve, performance status, 
disease etiology, and anticipated treatment tolerance.

15. Limitations
Several limitations should be considered when interpreting these 
findings.

First, the study involved only 35 patients, which substantially limits 
statistical power and reduces the precision of  the estimated surviv-
al outcomes.

Second, the observational design introduces the possibility of  se-
lection bias and residual confounding. Treatment allocation was 
not randomized, and the statistically significant difference in base-
line AFP indicates that the two treatment groups were not fully 
balanced.

Third, relatively few patients received second-line or later-line 
systemic therapy. Therefore, the study cannot provide definitive 
conclusions regarding the comparative efficacy or toxicity of  indi-
vidual subsequent-line treatments.

Fourth, OS may have been affected by therapies administered af-
ter first-line treatment, including second- and later-line systemic 
therapy and radiotherapy. Consequently, overall survival cannot be 
attributed solely to the initial treatment received.

Finally, although HBV status demonstrated a statistically signifi-
cant association with OS, the current analysis does not establish 
that HBV status represents an independent prognostic factor. Mul-
tivariable analysis in a larger cohort would be required to determine 
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whether this association persists after adjustment for other poten-
tially influential clinical and tumor-related variables.

16. Conclusion
In conclusion, our findings demonstrate that outcomes among pa-
tients with advanced HCC treated in routine clinical practice may 
differ from those reported in randomized controlled trials. Dif-
ferences in disease stage, portal vein involvement, AFP concen-
tration, hepatic function, viral etiology, and access to subsequent 
treatment may all contribute to this variation.

The significant association between HBV status and OS observed 
in our cohort warrants further investigation but should not be in-
terpreted as evidence of  an independent effect in the absence of  
multivariable analysis. Similarly, the lack of  a statistically significant 
difference between atezolizumab plus bevacizumab and lenvatinib 
should be interpreted in light of  the small sample size and baseline 
AFP imbalance.

Larger prospective studies and well-designed multicenter re-
al-world analyses are needed to clarify the independent prognostic 
significance of  HBV infection, hepatic function, AFP, and treat-
ment-related disease control. Such studies may also help identify 
the clinical and biological characteristics that can guide selection 
of  the most appropriate systemic treatment strategy for individual 
patients with advanced HCC.
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