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Background and Aims: Irreversible electroporation (IRE) is a percutaneous ablation which induces 
tumour cells apoptosis. It has been shown to be safe and effective for curative ablation of HCC located 
near vascular or biliary trunks. The preservation of the tumour microvasculature and extracellular 
matrix favours infiltration by anti-tumoral immune cells. Given these immunomodulatory changes, 
neoadjuvant and adjuvant immunotherapy might act in synergy with this non-thermal ablative 
technique to improve HCC curative management.

Method: The NIVOLEP trial is a French multicentre (n=6) phase 2 trial aimed at recruiting 50 patients 
with BCLC A HCC eligible for IRE and high-risk of recurrence (single lesion >3 cm or multiple). 
Patients consecutively received: 1) 2 neoadjuvant Nivolumab infusions (every 15 days); 2) curative 
IRE procedure; 3) 12 adjuvant Nivolumab infusions (every 30 days) during one year. All HCC nodules 
were biopsied at inclusion then during IRE procedure to assess neoadjuvant Nivolumab impact on 
tumour biology. The present data report preliminary results of the neoadjuvant phase in the first 20 
included patients as assessed by sequential radiological and pathological examination before and 
after 2 Nivolumab infusions.

Results: 37 HCC nodules (uni-nodular 9, bi-nodular 5 and tri-nodular 6 patients, mean size: 31.4 mm) 
in 20 patients (mean age 69 yrs, males 90%, cirrhosis: 70%, baseline AFP: 56 ng/mL, AFP >50ng/mL: 
10%) were considered. No Grade 3 or 4 adverse events related to Nivolumab infusions were reported. 
Following neoadjuvant Nivolumab, radiological response defined by an objective reduction in 
nodule(s) size(s) was observed in 11 (29%) (complete response in 0 nodules). One patient 
experienced progression and was ineligible for IRE. The 19 other patients underwent successful 
curative IRE procedure. Among these 37 nodules, 17 paired pre- and post neoadjuvant Nivolumab 
HCC biopsies from 15 patients were analyzed. Pathological response pattern was observed in 3/17 
nodules (17%), characterized by tumor regression, replaced by fibrosis with mixed inflammatory 
infiltrate including foamy macrophages and heavy peritumoral and intratumoral lymphocyte infiltration. 
These 3 nodules also had radiological response. Additionally, significant increase of peritumoral and 
intratumoral infiltrating lymphocytes, without evidence of tumor regression zone were observed in 4 
other nodules. Overall, 9/17 (53%) had either radiological or pathological modification following 
Nivolumab infusion.

Conclusion: Neoadjuvant Nivolumab in BCLC A HCC patients eligible for IRE was safe and did not 
delay ablation procedure. Induced radiological and pathological changes were reported in a 
substantial number of patients suggesting antitumoral and/or immunomodulation effect of neoadjuvant 
immunotherapy for liver cancer. NCT03630640
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