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Introduction
According to Barcelona Clinic Liver Cancer (BCLC) guidelines, 

TACE remains the treatment of choice for stage B2 tumors. Combining 
microwave ablation with TACE may improve the control of larger 
tumors, while tyrosine kinase inhibitors (TKIs) can prevent tumor 
recurrence. This study, therefore, explores the efficacy of combining 
TACE with MWA and TKI (Lenvatinib) in patients with Barcelona 
Clinic Liver Cancer Beyond upto 7 criteria.

Aim

This study aimed to investigate the efficacy and safety of 
Transarterial Chemoembolization (TACE) combined with Lenvatinib 
plus sequential Microwave Ablation (MWA) for the treatment of 

patients with large Hepatocellular Carcinoma (HCC) Barcelona clinic 
liver cancer stage B2 (beyond up-to-7 criteria).

Methods

This multi-center study included 135 patients with Stage B2 HCC 
from January 2015 to January 2022. The patients’ ages ranged from 
28 to 82 years, and the study population included 102 males and 32 
females. 112 patients had Child-Pugh A cirrhosis, and 23 had Child-
Pugh B cirrhosis. The maximum tumor diameter ranged from 7 to 12 
cm, and the maximum tumor number was 5. 95 patients had single 
tumor while 40 patients had multiple tumor only patients with at least 
50% of liver parenchyma free from malignant tumors were included.

Patients were divided into two groups:
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Abstract

The aim of this study was to investigate the efficacy and safety of transarterial 
chemoembolization (TACE) combined with Lenvatinib plus sequential microwave ablation 
(MWA) for the treatment of patients with large hepatocellular carcinoma (HCC) beyond 
up-to-seven criteria.

Methods: This multicenter prospective study included 135 patients diagnosed with 
Barcelona Clinic Liver Cancer beyond Upto 7(BCLC B2) between January 2015 and 
January 2022. Participants were grouped into: i) Transarterial Chemoembolization with 
Lenvatinib plus sequential Microwave ablation group (TLM, n=47), and ii) Transarterial 
Chemoembolization and Microwave ablation group (TM, n=88). Each group was subdivided 
based on the largest tumor diameter: a) 7-8 cm, b) 8-10 cm, and c) >10 cm. In the TLM 
group, Lenvatinib was administered 7 days post-transarterial Chemoembolization (TACE), 
followed by Microwave Ablation (MWA) after 21 days. Lenvatinib was resumed after 
recovery from MWA. The TM group underwent MWA 7 day’s post-TACE. Progression-
Free Survival (PFS), Overall Survival (OS), and complications were assessed.

Results: Technical success of combined transarterial chemoembolization and Microwave 
Ablation was achieved in all patients (100% either in single or multiple sessions). Follow-
up MRI/CT was done to assess the treatment response after one month. The median 
follow up period was 48.5 months. The TLM group had longer PFS than the TM group 
(median, 17.32 vs. 6.3 months, p < 0.001; median.1,3,5 year cumulative overall survival of 
patients in TM group: 7-8 tumor subgroup: 96%, 72 %, 42%; in 8-10 cm subgroup:87%, 
45%,18%; in more than 10 cm tumor sub group: 48%, 24%, 3% and in TLM group: 7-8 
tumor sub group: 95%, 77%, 51%; in 8-10 tumor sub group: 92%, 59%, 32%; in more 
than 10 cm tumor sub group: 61%, 34%, 9%. There was no treatment related death. Minor 
complications like pain, fever, nausea occurred in 13% cases while major complications 
such as Hepatic failure, hemorrhage, pleural effusion occurred in 1% cases. The occurrence 
of major complications were seen mainly in Cirrhosis Child Pugh B patients irrespective 
of TLM or TM groups. 

Conclusion: The combination of TACE, Lenvatinib, and sequential MWA improves PFS 
and OS in patients with large unresectable HCC beyond the up-to-seven criteria, with a 
high safety profile.
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i) TACE-Lenvatinib-MWA (TLM) group (n=47)

ii) TACE-MWA (TM) group (n=88)

Each group was further subdivided based on the size of the largest 
tumor:

a) 7-8 cm tumor group

b) 8-10 cm tumor group

c) >10 cm tumor group

In the TLM group, Lenvatinib was started 7 days post-TACE, 
and MWA was performed 21 days after Lenvatinib administration. 
Lenvatinib treatment was restarted after recovery from MWA and 
continued until tumor recurrence. In the TM group, MWA was 
performed 7 days after TACE, and recurred tumors were re-ablated.

Progression-free survival (PFS), cumulative overall survival (OS), 
and treatment-related complications were compared between the 
groups.

Results

Technical success of combined Transarterial Chemoembolization 
and Microwave Ablation was achieved in all patients (100% either in 
single or multiple sessions). Follow-up MRI/CT was used to assess 
treatment response one month post-treatment. The median follow-up 
period was 48.5 months.

The TLM group had longer PFS than the TM group (median, 17.32 
vs. 6.3 months, p < 0.001). The 1, 3, and 5-year cumulative overall 
survival rates for patients in the TM group were:

a)	 7-8 cm tumor subgroup: 96%, 72%, 42%

b)	 8-10 cm subgroup: 87%, 45%, 18%

c)	 >10 cm tumor subgroup: 48%, 24%, 3%

The 1, 3, and 5-year cumulative survival rates for patients in the 
TLM group were:

a)	 7-8 cm tumor subgroup: 95%, 77%, 51%

b)	 8-10 cm tumor subgroup: 92%, 59%, 32%

c)	 >10 cm tumor subgroup: 61%, 34%, 9%

There was no treatment-related death. Minor complications such 
as pain, fever, and nausea occurred in 13% of cases, while major 
complications such as hepatic failure, hemorrhage, and pleural 
effusion occurred in 1% of cases (Figure 1, Table 1).

Figure 1 Kaplan-Meier Analysis - Median Survival Outcomes in TLM vs. TM 
Groups: A Comparative Analysis of Tumor Size Subgroups Over Time.

Table 1 Survival Outcomes

Months % Median Survival
TACE + MICROWAVE + 
LENVATINIB TACE + MICROWAVE

7-8 cm 8 - 10 
cm

> 10 
cm

7-8 
cm

8 - 10 
cm

> 10 
cm

0 100 100 100 100 100 100
6 100 100 61 100 100 92
12 95 92 52 96 87 48
18 88 82 47 85 78 42
24 82 75 41 80 69 36
30 80 62 38 75 58 30
36 77 59 34 72 45 24
42 72 48 27 66 37 20
48 65 37 19 60 31 12
54 58 32 15 50 26 8
60 51 28 9 42 18 3

Case Illustration

1.	 Triphasic CT Scan shows a giant mass in all segments of the right 
lobe of the liver.

2.	 a) TACE: Accumulation of lipiodol mixed with Doxorubicin and 
2 ml water-soluble dye within the tumor. b) No dye accumulates 
within the tumor following embolization with PVA particles.

3.	 Post-TACE CT one month after TACE shows residuals within 
the tumor.
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4.	 Microwave ablation was performed in the entire tumor from the 
medial to the lateral margin in three sessions.

5.	 CT scan 2 months post-MWA shows the entire tumor, including 
the margin, was hypotenuse, indicating complete necrosis.

Discussion
Transarterial chemoembolization has been the treatment of choice 

for decades for Barcelona clinic liver cancer stage B1 and B2. A 
Recent study1 revealed that Microwave ablation can effectively 
ablate 8 cm tumors. Yet, Transarterial chemoembolization can 
induce tissue hypoxia leading to upregulation of vascular endothelial 
growth factor, which may cause incomplete tumor necrosis and 
recurrence. Moreover, incomplete Microwave ablation can activate 
hypoxia-inducible factor1-alpha/ vascular endothelial growth factor 
a pathway, potentially contributing to rapid tumor growth. Tyrosine 
kinase inhibitors inhibit vascular endothelial growth factor expression 
and tumor progression can be ceased.2 So, if we combine Tyrosine 
kinase inhibitors with Thermal ablation or TACE we certainly can get 
better progression free survival and overall survival. A pilot study on 
the use of combination of RFA and Lenvatinib in the management of 
Barcelona Clinic Liver cancer stage B has yielded 74% 2 yr Overall 
Survival in RFA-Lenvatinib group while it is only 25% in Lenvatinib 
group in BCLC B2.3 Another retrospective cohort study in BCLC 
Beyond upto 7 patients showed that Median OS in TACE TACE plus 
TKI group is 28 months while in TACE group it is only 12 months4 
On top of that, various meta analyses5 on combination of transarterial 
chemoembolization and thermal ablation showed better result in 
treating Hepatocellular Carcinoma Barcelona clinic Liver Cancer 
stage B1 and B2 than treated individually. The result of Barcelona 
clinic liver cancer stage B1 is far better than Barcelona clinic liver 
cancer stage B2, but much studies were not carried out on microwave 
ablation stage B2 patients. Based on the above findings, it can be 
hypothesized that if tyrosine kinase inhibitor could be added with 
Transarterial chemoembolization-Microwave ablation combination, 
better survival outcome in Barcelona clinic liver cancer stage B2 
patients can be achieved. Because, transarterial chemoembolization 
decrease the tumor volume as well as occludes blood vessels within 
the tumor which in turn decrease the heat shrink effect during 
Microwave ablation. Hence MWA can enhance the rate of complete 
ablation of a large tumors and TKIs inhibit VEGF and hault tumor 
recurrence. A retrospective study found out that Combination of 
TACE with Lenvatinib with sequential MWA can significantly 
increase the progression free survival and overall survival of patients 
with Barcelona Clinic Liver Cancer Beyond upto 7 than treated 
only with Trans arterial Chemoembolization-Microwave Ablation 
combination.2,6 Our aim was to carry out a prospective study to 
investigate the efficacy and safety of trans-arterial chemoembolization 
combined with Lenvatinib plus sequential microwave for the treatment 

of patients with large Hepatocellular Carcinoma beyond upto 7 
criteria in Bangladesh. Progression-Free Survival is significantly 
high in TACE-Lenvatinib with sequential Microwave Ablation group 
(TLM) than the TACE-MWA group TLM (17.32 months) vs. TM (6.3 
months), p < 0.001. Overall survival was also significantly higher in 
TLM group than TM group. The prognostic analyses showed that the 
treatment allocation and the maximum tumor size (Poor in tumor size 
more than 10 cm) and number (Better in Single tumor than multiple 
tumors), extend of cirrhosis (Child Pugh A was better than Child 
Pugh B) were independent predictors of PFS and OS. The study also 
revealed that TLM treatments were well tolerated in advanced HCC 
patients. The rates of major complications in patients who underwent 
TLM therapies were similar to those in patients who underwent TM 
therapies, while the rates of minor complications were significantly 
lower. 

One weakness we have noticed that our patient cohort should have 
been more in number to yield a more concrete outcome. We warrant 
more studies on combination of TACE -Lenvatinib and sequential 
MWA.

Conclusion
TACE-Lenvatinib-MWA can prolong the Progression-Free 

Survival and Overall Survival of patients with large hepatocellular 
carcinoma beyond up-to-seven criteria with a high safety ratio.

Acknowledgements
We thank the Bangladesh Society for Liver Cancer Treatment & 

Research and Everest Pharmaceuticals Ltd. for their support of this 
research.

References
1.	 Giorgio A. Microwave ablation in intermediate hepatocellular carcinoma 

in cirrhosis: an Italian multicenter prospective study. J Clin Transl 
Hepatol. 2018;6(3):251–257. 

2.	 Tang L, Hou Y, Huang Z, et al. Transarterial chemoembolization 
combined with lenvatinib plus sequential microwave ablation for large 
hepatocellular carcinoma beyond up–to–seven criteria: a retrospective 
cohort study. Front Oncol. 2022;12:894783. 

3.	 Wang F, Numata K, Komiya S, et al. Combination therapy with lenvatinib 
and radiofrequency ablation for patients with intermediate–stage 
hepatocellular carcinoma beyond up–to–seven criteria and Child–Pugh 
class A liver function: a pilot study. Front Oncol. 2022;12:843680. 

4.	 Churen Z, Boyang C, Zhanwang X, et al. Transarterial chemoembolization 
(TACE) combined with lenvatinib versus TACE alone in intermediate–
stage hepatocellular carcinoma patients beyond up–to–seven criteria: 
a retrospective, propensity score–matched analysis. Acad Radiol. 
2024;31(11):4456–4465. 

5.	 Sărpăchez T, Radu P, Zaharia T, et al. Combined treatments in 
hepatocellular carcinoma: time to put them in the guidelines? World J 
Gastrointest Oncol. 2021;13(12):1896–1918. 

6.	 Feng K, Yan J, Li X, et al. Combination therapy with sorafenib and 
radiofrequency ablation for stage 0–B1 hepatocellular carcinoma: a 
multicenter cohort study. Am J Gastroenterol. 2014;109(12):1891–1899. 

https://doi.org/10.15406/ghoa.2025.16.00613
https://pubmed.ncbi.nlm.nih.gov/30271736/
https://pubmed.ncbi.nlm.nih.gov/30271736/
https://pubmed.ncbi.nlm.nih.gov/30271736/
https://pubmed.ncbi.nlm.nih.gov/38290885/
https://pubmed.ncbi.nlm.nih.gov/38290885/
https://pubmed.ncbi.nlm.nih.gov/38290885/
https://pubmed.ncbi.nlm.nih.gov/38290885/
https://pubmed.ncbi.nlm.nih.gov/35600400/
https://pubmed.ncbi.nlm.nih.gov/35600400/
https://pubmed.ncbi.nlm.nih.gov/35600400/
https://pubmed.ncbi.nlm.nih.gov/35600400/
https://pubmed.ncbi.nlm.nih.gov/38760273/
https://pubmed.ncbi.nlm.nih.gov/38760273/
https://pubmed.ncbi.nlm.nih.gov/38760273/
https://pubmed.ncbi.nlm.nih.gov/38760273/
https://pubmed.ncbi.nlm.nih.gov/38760273/
https://pubmed.ncbi.nlm.nih.gov/35070032/
https://pubmed.ncbi.nlm.nih.gov/35070032/
https://pubmed.ncbi.nlm.nih.gov/35070032/
https://pubmed.ncbi.nlm.nih.gov/25403366/
https://pubmed.ncbi.nlm.nih.gov/25403366/
https://pubmed.ncbi.nlm.nih.gov/25403366/

	Title
	Abstract 
	Keywords
	Introduction 
	Aim 
	Methods 
	Results 
	Case Illustration 

	Discussion 
	Conclusion 
	Acknowledgements 
	References 
	Table 1
	Figure 1

