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INTRODUCTION

Hepatocellular carcinoma (HCC) accounts for 7% of all cancers worldwide. With about 800.00 cases per year it is the sixth most common tumor, while with 780.000 death per year it is the fourth most frequent cause of death from cancer in 2019 [START_REF]Estimated number worldwide[END_REF] . In France, the most recent data show a net survival at 1, 3 and 5 years respectively of 46%, 23% and 15% 2 . Despite the implementation of surveillance programs, many patients are detected at an intermediate or advanced stage of HCC [START_REF] Sangiovanni | Increased survival of cirrhotic patients with a hepatocellular carcinoma detected during surveillance[END_REF] , and only 23% of diagnosed patients have access to curative treatment [START_REF] Goutté | Geographical variations in incidence, management and survival of hepatocellular carcinoma in a Western country[END_REF] .

Percutaneous thermoablation (PT) is recommended by French, American and Asian societies as curative treatment for HCC ≤ 30 mm [START_REF] Blanc | Carcinome hépatocellulaire[END_REF][START_REF] Bruix | American Association for the Study of Liver Diseases. Management of hepatocellular carcinoma: an update[END_REF][START_REF] Omata | Asian Pacific Association for the Study of the Liver consensus recommendations on hepatocellular carcinoma[END_REF][START_REF] Cucchetti | Cost-effectiveness of hepatic resection versus percutaneous radiofrequency ablation for early hepatocellular carcinoma[END_REF] . During radiofrequency ablation (RFA), the heat propagates in a centrifugal direction from the energy source (electrode tip) in the center of the tumor to the periphery of the tumor (« centrifugal » ablation) and the temperature decreases, together with the distance from the electrodes and when the blood flow is present in the vicinity.

This phenomenon explains the decrease in local control of a tumor larger than 20 to 30 mm, as well as the decrease in efficacy of the technique when the tumor is localized near a major vessel (the so-called « heat sink effect ») [START_REF] Nault | Percutaneous treatment of hepatocellular carcinoma: State of the art and innovations[END_REF] . Surgical resection is recommended for HCC between 30 and 50 mm or for HCC with 2 to 3 nodules located in the same segment [START_REF] Blanc | Carcinome hépatocellulaire[END_REF][START_REF] Cucchetti | Cost-effectiveness of hepatic resection versus percutaneous radiofrequency ablation for early hepatocellular carcinoma[END_REF] . Only 5 to 40% of HCCs are candidates for surgical treatment because of inappropriate localization, presence of portal hypertension, inappropriate hepatic function or excessive comorbidity [START_REF] Blanc | Carcinome hépatocellulaire[END_REF][START_REF] Bruix | Practice Guidelines Committee, American Association for the Study of Liver Diseases. Management of hepatocellular carcinoma[END_REF] .

HCCs between 30 and 50 mm and oligonodular (n≤3) are at higher risk of recurrence. PT for these nodules leads to a complete necrotic rate of 29 to 70% [START_REF] Livraghi | Hepatocellular carcinoma: radio-frequency ablation of medium and large lesions[END_REF] . This population of HCC, in case of the absence of accessibility to a surgical treatment, benefits from non-curative treatment by transcatheter arterial chemotherapy infusion with or without embolization (TAC).

Preliminary studies suggest that the association of TAC with PT leads to better overall survival and recurrence-free survival [START_REF] Chevallier | Treatment of hepatocellular carcinomas by thermal ablation and hepatic transarterial chemoembolization[END_REF] . The combination in a single session has been introduced as a method to increase the size of the ablative zone because TAC can decrease perfusionmediated heat loss during RFA [START_REF] Sugimori | Radiofrequency ablation in a pig liver model: effect of transcatheter arterial embolization on coagulation diameter and histologic characteristics[END_REF] if TAC is performed first. If PT is performed first a physiologic hyperhemia rim created around the hyperthermia zone increases the effect of the TAC by leading an accumulation of drug and embolic material within this rim. Furthermore, the association of a TAC can treat satellites micronodules which can be far away the primitive tumor. This method has been studied mainly in Asian populations. It has been shown to be effective for HCCs greater than 50 mm [START_REF] Yuan | Angio-CT-Guided Transarterial Chemoembolization Immediately in Combination with Radiofrequency Ablation for Large Hepatocellular Carcinoma[END_REF] and for HCCs less than 30 mm infeasible for ultrasound-guided RFA [START_REF] Hyun | Combined transarterial chemoembolization and radiofrequency ablation for small treatment-naïve hepatocellular carcinoma infeasible for ultrasound-guided radiofrequency ablation: long-term outcomes[END_REF] .

The objective of our study was to evaluate the efficacy and safety of TAC and PT performed in a single session for a European population with treatment-naïve HCC between 30 and 50 mm or oligo-nodular up to 30 mm compared to uninodular HCC up to 30 mm without any poor prognostic criteria treated with PT alone.

PATIENTS AND METHODS

Selection of patients

This was a retrospective cohort study based on information collected prospectively from the medical records at the University Hospital of Nice, France. Between January 2009 and December 2014, we identified patients with histologically proven HCC who received, in firstline treatment, a combination of TAC and PT in a single session. Among them, we selected those with one nodule between 30 and 50 mm or 2 to 3 nodules up to 30 mm for the "PT+TAC group". Patients with a discordant arteriography and extra-hepatic metastasis were excluded.

A "control" group of uninodular HCCs up to 30 mm without any poor prognostic criteria (infiltrating character, satellite micronodules, endoportal tumor extension) was identified and treated by PT alone. For the "PT group" patients with histologically proven HCC who received PT in first-line treatment and without extra-hepatic metastasis were selected. The study complied with the provisions of the Declaration of Helsinki and was approved by the Ethics Committee of our institution (Authorization reference no. 319).

Methods

All procedures were performed under general anesthesia under conditions of surgical asepsis.

For the PT+TAC group, pre-ultrasound and arteriography were performed, followed by PT and TAC in a single session.

PT procedure: A radiofrequency (Boston scientific) or microwave (Amica) needle was deployed percutaneously under sonographic guidance. Several applications were carried out if necessary (mean of 1.8 applications).

TAC procedure: TAC was performed immediately after PT in the same session. A 4-French introducer was inserted in the femoral artery using the Seldinger technique. A coeliomesenteric arteriography was performed to investigate the site and size of the HCCs and to confirm patency of the portal vein. A selective or hyper-selective catheterization of a branch of the hepatic artery was then followed by injection of a solution of chemotherapy (1mg/kg doxorubicine or adriamycin) mixed with 10 ml of iodized oil (Lipiodol ultrafluide, Guerbet, France), with or without a complementary embolization (embozenes 250 μ, Boston scientific).

The selectivity of the TAC was chosen during the procedure on the basis of the tumoral burden.

The technical goal was to obtain blood stasis in the treated liver for 3 to 5 heart beats during the final arteriography.

Assessment and follow-up

The primary endpoint was the cumulative overall survival (OS) rate from initial treatment until the last follow-up or death. The secondary endpoints were the relapse free survival (RFS) rate from initial treatment until first relapse or death, and complications as described in the Common Terminology Criteria for Adverse Events (CTCAE) version 5.0. We also assessed the technical feasibility and therapeutic response on the first follow-up imagery.

Computed tomography or magnetic resonance imaging of the liver was performed in a mean of 5.2 weeks after the therapeutic session. The morphological follow-up was left to the discretion of the practitioners, but usually every 3 to 4 months the first year and every 6 months thereafter. In case of tumoral recurrence, the most appropriate therapy was given according to clinical guidelines.

Statistical analysis

Distribution of continuous and categorical variables were summarized as mean (standard deviation) or median values (min and max), and frequencies (percentage), respectively.

Medians and proportions were compared using the Wilcoxon test and χ2 test (or Fisher's exact test, if appropriate), respectively. OS and RFS curves were estimated with the Kaplan-Meier method and compared between the PT and PT+TAC groups using the log-rank test. Cox proportional hazard models were performed to estimate the hazard ratio (HR) and the 95% confidence interval (IC95) for factors associated with OS or RFS. The association of parameters with OS or RFS was first assessed using univariate Cox analyses and then those with p < 0.1 were entered into a final multivariable Cox regression model including the treatment group. The collinearity between variables entered into the model was evaluated using the 'r' Pearson correlation coefficient. If r > 0.40, one of the two variables was considered as redundant and was removed from the model. Finally, a stepwise selection was performed, forcing the treatment group variable in the final model. Complications were assessed in both groups and compared using the χ 2 test or Fisher's exact test, if appropriate. All analyses were performed using R version 3.5.1. Values of p < 0.05 were considered statistically significant and all tests were two-sided.

RESULTS

Among the 151 patients who received a combination of TAC and PT in a single session in the period considered, 61 had previous treatment for HCC (surgery, transplantation, TAC, PT or systemic chemotherapy), 40 had nodules outside the size criteria, 11 did not have HCCs, 5 had no histological evidence, 3 had a discordant arteriography and 1 was metastatic. Finally, patients who received PT alone in the period considered, 94 had a HCC without any prior treatment. Among them, 41 had nodules outside the size criteria, 12 had no histological evidence, 6 had poor prognostic criteria (4 had endoportal tumor extension and 2 had satellite micronodules) and 1 was metastatic. Finally, 34 consecutive patients were included in the PT group (Figure 1b).

Baseline characteristics

There was no significant difference between the mean age in both groups: 65.1 years vs 66.2 years, respectively for the PT+TAC and PT groups (p=0.724), nor in the sex ratio (p=0.381), see Table 1. The histological differentiation was similar in both groups: HCC was welldifferentiated for 53.3% vs 55.9%, respectively (p=1). Ninety percent of the population was cirrhotic without a significant difference between the two groups (p=1), and 63.0% and 64.5%, respectively were Child-Pugh A5 (p=1). Eighty percent of the population had a Performans Status (PS) score of 0, without a significant difference between the two groups (p=1). There was no significant difference in etiology between the two groups: alcoholic for 40.0% vs 50.0%, respectively (p=0.582), hepatitis C virus for 70.0% vs 47.1%, respectively (p=0.109), hepatitis B virus for 3.3% vs 11.8%, respectively (p=0.431), and non-alcoholic steatohepatitis for 6.7% vs 8.8%, respectively (p=1). Portal hypertension, endoscopically or imaging highlighted, was significantly less present in the PT+TAC group (46.7%) vs the PT group (76.5%, p=0.028).

There was no significant difference between the two groups for the median alpha-foetoprotein level: 15.0 vs 9.3 μg/l, respectively in the PT+TAC vs PT group (p=0.393). There was no significant difference between the two groups for the patient's major comorbidity (p=0.471).

Major comorbidities were principally other neoplasia or cardiopulmonary conditions, which precluded surgical management.

In the PT+TAC group, the thermoablation was performed by RFA for 66.7% and by microwave ablation (MWA) for 33.3%. In the PT group, the distribution was equal in the two groups (p=0.274). There was no difference in the proportion of patients transplanted in both groups: 20% in the PT+TAC group vs 12% in the PT group (p=0.58).

Relapse free survival

The 1-, 3-, and 5-year RFS was 59.3%, 18.5% and 5.6% in the PT+TAC group, which was significantly lower than in the PT group: 89.3%, 46.4% and 24.5% (p=0.02, Figure 3). In a univariate analysis, the only factor with a negative impact on the RFS was the PT+TAC treatment (HR = 1.9; IC95: [1.1 to 3.4]; p=0.023), see Table 3. In a multivariate analysis, this result was not significant (Table 3).

There was significantly more uninodular relapse in the PT+TAC group than in the PT group: 66% vs 50% respectively (p=0.029), see Table 4. The maximal tumor size on relapse was significantly identical in both groups: mean of 22.4 mm vs 18.6 mm, respectively in the PT+TAC and PT group (p=0.467).

Patients of the PT+TAC group were significantly more re-treated than in the PT group (Table 5). One and 3 years after initial treatment 56.7% and 63.3% of the PT+TAC group was treated again, vs 14.7% and 32.3 of the PT group (p=0.003 and p=0.001, respectively). There was no significant difference at 5 years. There is not significant difference on overall survival between the two groups. 

DISCUSSION

The association of TAC with PT in a single session for treatment of uninodular HCCs between 30 to 50 mm and oligonodular HCCs (up to 3 nodules, up to 30 mm) seems to catch up to the OS of uninodular HCCs less than 30 mm treated by PT alone. The 1-, 3-, and 5-year OS in the studied group was 100%, 82% and 48.5% vs 94.1%, 72.7% and 65.2% in the PT group (p=0.88). However, these more advanced HCCs recurred faster and required more treatment sessions. The 1-, 3-, and 5-year RFS in the studied group was 59.3%, 18.5% and 5.6% vs 89.3%, 46.4% and 24.5% in the PT group (p=0.02). Fifty-seven percent of patients was treated again one year after the initial treatment versus fifteen percent in the PT group (p=0.003).

There was no significant difference in the grade 3 complication rate between the two groups.

To our knowledge there are only a few articles evaluating TAC following PT in a single session, and our study is the first to be done on a Western population.

More and more resources are being deployed to widen the range of curative treatments for where the delay between the two treatments was 1 week [START_REF] Okamoto | Efficacy of combination therapy with transcatheter arterial chemoembolization and radiofrequency ablation for intermediate-stage hepatocellular carcinoma. ILC 2019, Abstract FRI-493[END_REF] . The 1-, 3-, and 5-year OS in the combination treatment group was 97%, 70% and 60%, significantly higher than in TAC alone group. The association of TAC with PT in a single session has been very little studied. Saviano A. et al. compared this association in a single session for treatment of single HCC ≥ 30 mm (range 30-68 mm) versus liver resection [START_REF] Saviano | Liver resection versus radiofrequency ablation plus trancatheter arterial chemoembolization in cirrhotic patients with solitary large hepatocellular carcinoma[END_REF] . The 1-and 3-year OS in the TAC+PT group was 89.4% and 48.2%, which was lower than the OS in our study. However, the HCC was not "naïve-treatment" and many HCC were larger than in our study. There was no significant 3year OS difference between TAC+PT and liver resection. Huyn D. et al. tested the combination TAC+PT in a single time on HCC < 30 mm infeasible for ultrasound-guided RFA [START_REF] Hyun | Combined transarterial chemoembolization and radiofrequency ablation for small treatment-naïve hepatocellular carcinoma infeasible for ultrasound-guided radiofrequency ablation: long-term outcomes[END_REF] . The 1-and 3-year OS in the TAC+PT group was 100% and 89%, as for our results (100% and 82%)

although the HCC of our studied group were larger. Finally, Yuan H. et al. compared the combination treatment in a single session for HCC ≥ 50 mm versus sequential treatment of TAC and RFA (RFA at 2-4 weeks after TAC). The 1-and 3-year OS of the combination treatment group was 95.8% and 58.3% vs 83.3% and 43.8% for the sequential group. The difference was significant at 1 year (p=0.045) but not at 3 years (p=0.153). Our work was designed to evaluate the association of TAC with PT in a single session for HCC of intermediate size, a size lying between that of the two above studies. We chose the size criteria according to the "Milan criteria", the benchmark for the selection of patients with HCC for liver transplantation. In the case of a long-anticipated waiting time, patients may be offered treatment to minimize the risk of tumor progression. The association of TAC with PT could be proposed to offer a "bridge" to transplantation. To obtain the purest possible results, we decided to include only treatment-naïve patients with histologically proven HCC, and concordant arteriography.

Early stage HCC patients can be complex to manage. All guidelines recommend a liver transplantation for HCC according to Milan criteria [START_REF] Blanc | Carcinome hépatocellulaire[END_REF][START_REF] Study | EASL clinical practice guidelines: management of hepatocellular carcinoma[END_REF][START_REF] Heimbach | AASLD guidelines for the treatment of hepatocellular carcinoma[END_REF][START_REF] Vogel | Hepatocellular carcinoma: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up[END_REF] . There is interest in a "bridging treatment", but the modality of this treatment is not clear. Liver resection, PT or TAC are proposed in turn, favoring resection for large single HCC. But few HCC are candidates for liver resection due to portal hypertension or major comorbidity. In addition, single HCC between 30 to 50 mm or oligonodular HCC up to 30 mm may be treated by TAC, which is a palliative treatment. Most guidelines mention the association of TAC with PT especially for these nodules, reporting that further studies are needed [START_REF] Blanc | Carcinome hépatocellulaire[END_REF][START_REF] Study | EASL clinical practice guidelines: management of hepatocellular carcinoma[END_REF][START_REF] Heimbach | AASLD guidelines for the treatment of hepatocellular carcinoma[END_REF] . Likewise, new ablation techniques are mentioned, including multipolar RFA and irreversible electroporation. So, the current challenge is to better treat HCCs that are borderlines between BCLC-A and BCLC-B. Multipolar RFA, cryoablation and irreversible electroporation are performed by only a few expert centers.

Potential interest in association of TAC with PT lies in the availability of these techniques in most centers. Our study shows the usefulness of this association for selected HCCs. It should be noted that all of our patients had major comorbidities and/or portal hypertension, so they were rejected for resection. Moreover, only 20% of patients in the studied group (in Milan criteria) were finally transplanted within the considered period. An increase in this proportion would have probably increased the OS.

The main weakness of our study is the relatively small size of our population, but the results are encouraging and require confirmation in larger cohorts. Moreover, this study is retrospective and done according a non-randomized schema. However, an objective strong primary endpoint, the OS and strict inclusion criteria were obtained. The strengths of our study include the pilot character of the association that has never been studied in a Western population, the long follow-up (up to 5 years) and the rigorous inclusion criteria (histologically proven, naïve-treatment, arteriography concordant).

To conclude, the association of TAC with PT in a single session for treatment of HCC according to Milan criteria is an interesting solution in the current state of knowledge. The OS for this association was equal to unique HCC up to 30 mm treated by PT alone. However, the occurrence of relapse was more frequent, requiring more intensive monitoring and treatment.

These results need to be confirmed in randomized clinical trials. It might be interesting to compare this association with other radiological techniques currently evaluated. Finally, it may be interesting to evaluate the impact of this association on the time to relapse after liver transplantation to validate this treatment as "bridging therapy".

Figure 2 :

 2 Figure 2: Kaplan-Meier curves of overall survival comparing PT+TAC group and PT group

Figure 3 :

 3 Figure 3: Kaplan-Meier curves of relapse free survival comparing PT+TAC group and PT group
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Table 1 :

 1 Patient and tumor characteristicsNo procedural failure was identified. Complete response evaluated on the first follow-up imaging was noted in 93% vs 97%, respectively for the PT+TAC and PT groups (p=0.91).

		N †	PT+TAC	%	N †	PT	%	p-value
	Total population	30	100	34	100
	Mean age (SD ‡ ), years		65.1 (13.5)			66.2 (11.5)		0.724
	Sex							0.381
	Male	22	73.3	29	85.3
	Female	8	26.7	5	14.7
	Tumor number							-
	1	21	70.0	34	100
	2	8	26.7	0		0
	3	1	3.3	0		0
	Pejorative factors							-
	Micronodules	9	30.0	0		0
	Infiltrating	4	13.3	0		0
	Portal extension	1	3.3	0		0
	Differentiation							1
	High	16	53.3	19	55.9
	Medium/Low	14	46.7	15	44.1
	Performans Status							1
	0	24	80.0	27	79.4
	1	6	20.0	7	20.6
	Comorbidity	16	53.3	14	41.2	0.471
	Cirrhosis	27	90.0	31	91.2	1
	Child-Pugh grade							1
	A5	17	63.0	20	64.5
	≥ A6	10	37.0	11	35.5
	Etiology						
	Alcoholic	12	40.0	17	50.0	0.582
	Hepatitis C virus	21	70.0	16	47.1	0.109
	Hepatitis B virus	1	3.3	4	11.8	0.431
	NASH	2	6.7	3	8.8	1
	Portal hypertension	14	46.7	26	76.5	0.028
	AlphaFoetoProtein, μg/l						
	Median [min-max]	15 [2.1-2677.7]	9.3 [1.3-68335.8]	0.393
	≤ 100 > 100	20 5	80.0 20.0	27 4	87.1 12.9	0.724
	Ablation type							0.274
	RFA	20	66.7	17	50.0
	MWA	10	33.3	17	50.0
	† Number of patients, ‡ Standard derivation				

Table 2 :

 2 Univariate and multivariate overall survival analysis

	Univariate analysis	Multivariate analysis
	HR †	IC95% ‡	p	HR †	IC95% ‡	p
	Group					
	PT	Reference			Reference	
	PT+TAC 1.1 0.5-2.4	0.880 0.9	0.4-2.3	0.833
	Age, years					
	<70	Reference				
	≥70 0.7 0.3-1.6	0.356			
	Differentiation					
	High	Reference				
	Medium/Low 1.1 0.5-2.4	0.896			
	Performans Status					
	0	Reference			Reference	
	1 3.0 1.3-7.1	0.011 4.7 1.8-12.6	0.002
	Comorbidity					
	No	Reference				
	Yes 1.9 0.9-4.4	0.114			
	CHILD score					
	A5	Reference			Reference	
	≥A6 2.8 1.2-6.4	0.017 3.0	1.2-7.6	0.023
	Portal hypertension					
	No	Reference				
	Yes 1.9 0.8-4.8	0.170			
	AlphaFoetoProtein, μg/l					
	≤ 100	Reference				
	> 100 1.9 0.6-5.8	0.249			
	Ablation type					
	RFA	Reference				
	MWA 0.8 0.4-1.9	0.648			
	† Hazard Ratio, ‡ 95% confidence interval				

Table 3 :

 3 Univariate and multivariate relapse free survival analysis

	Univariate analysis	Multivariate analysis
	HR †	IC95% ‡	p	HR †	IC95% ‡	p
	Group					
	PT	Reference			Reference	
	PT+TAC 1.9 1.1-3.4	0.023 1.5	0.8-2.9	0.185
	Age, years					
	<70	Reference				
	≥70 0.8 0.5-1.5	0.509			
	Differentiation					
	High	Reference				
	Medium/Low 1.1 0.6-1.9	0.841			
	Performans Status					
	0	Reference				
	1 1.0 0.5-2.1	0.904			
	Comorbidity					
	No	Reference				
	Yes 0.8 0.4-1.4	0.418			
	CHILD score					
	A5	Reference				
	≥A6 1.4 0.8-2.7	0.271			
	Portal hypertension					
	No	Reference				
	Yes 0.9 0.5-1.6	0.673			
	AlphaFoetoProtein, μg/l					
	≤ 100	Reference				
	> 100 1.7 0.8-4.0	0.190			
	Ablation type					
	RFA	Reference				
	MWA 1.0 0.5-1.7	0.854			
	† Hazard Ratio, ‡ 95% confidence interval				

Table 5 :

 5 Number of treatments after the initial treatment, classed by delay from initial treatment for alive patients

	Delay from initial treatment	N †	PT+TAC	%	N †	PT	%	p-value
	1 year							0.003
	0	13		43.3	27		79.4	
	1	11		36.7	3		8.8	
	≥2	6		20	2		5.9	
	3 years							0.001
	0	2		6.7	12		35.3	
	1	6		20	8		23.5	
	≥2	13		43.3	3		8.8	
	5 years							0.164
	0	0		0	5		14.7	
	1	2		6.7	2		5.9	
	≥2	5		16.7	6		17.7	

  HCC. Validated curative treatments of HCC include liver transplantation, liver resection and PT by RFA or MWA. The curative radiological treatments under development are multipolar radiofrequency, cryoablation and irreversible electroporation[START_REF] Hocquelet | Comparison of no-touch multi-bipolar vs. monopolar radiofrequency ablation for small HCC[END_REF] . Looking for innovative technical ways to increase the possibility of curing patients with HCC of more than 2 cm of diameter is an important challenge. The association of TAC with RFA for the treatment of intermediate HCC, according to Barcelona Clinic Liver Cancer (BCLC) classification, is known to obtain higher tumor response rates and to improve survival rates than TACE alone[START_REF] Yang | Meta-analysis of transcatheter arterial chemoembolization plus radiofrequency ablation versus transcatheter arterial chemoembolization alone for hepatocellular carcinoma[END_REF] . However, most studies perform TAC and PT in two steps, TAC being performed first. The delay between TAC and PT is increasingly being shortened. Okamoto T. et al. presented to the European Hepatology Congress a study into the association of TAC with RFA for intermediate stage HCC

†Number of patients
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ABSTRACT

Background & Aims: The association of transcatheter arterial chemotherapy infusion (TAC) with percutaneous ablation (PT) has been introduced as a method to increase the size of the ablative zone and treat satellites micronodules. The aim of this study was to evaluate the efficacy of PT and TAC performed in a single session for hepatocellular carcinomas (HCCs) between 30 and 50 mm or oligonodular HCC up to 30 mm. Methods: Thirty patients with a histologically proven HCC, uninodular between 30 and 50 mm or oligonodular (n≤3) up to 30 mm, treatment-naïve and non-metastatic, received the combination treatment ("PT+TAC group"). A "control" group consisted of 34 patients with uninodular HCC up to 30 mm without any poor prognostic criteria treated with PT alone ("PT group").

Results:

The majority of patients were cirrhotic (90% vs 91%, respectively for the PT+TAC and PT groups), Child-Pugh A (83% vs 85%), with a Performans Status of 0 (80% vs 79%).

There was no significant difference in the median alpha-fetoprotein level (15 vs 9.3 μg/l, p=0.39). The 1-, 3-, and 5-year OS was no significantly different in both groups: 100%, 82% and 48.5% in the PT+TAC group vs 94.1%, 72.7% and 65.2% in the PT group (p=0.88). The 1-, 3-, and 5-year relapse-free survival was significantly lower in the PT+TAC group: 59.3%, 18.5% and 5.6% vs 89.3%, 46.4% and 24.5%, in the PT group (p=0.02).

Conclusion:

The combination treatment for HCC between 30 and 50 mm or oligonodular up to 30 mm, showed a similar OS, compared to uninodular HCC up to 30 mm without poor prognostic criteria, treated with PT alone, at the price of earlier tumor recurrence.

Keywords: Hepatocellular carcinoma; Transarterial chemoembolization; Radiofrequency ablation; Microwave ablation

Lay Summary: New curative treatments for liver cancer are under development. The combination of thermal ablation and arterial chemotherapy infusion is a promising therapeutic avenue. The combination of these treatments performed in a single session shows survival equal to that of smaller liver cancers, without more complications. However, these initially larger cancers recur more often and require more additional treatment.

The chemotherapy product used for TAC was Adriamycin for 60% and Doxorubicin for 40%.

Drug-eluting beads (DC-BEADS) were used for 13.3% of patients. 

Complications

Complications occurred in 27% and 15% of patients (p=0.38), respectively for the PT+TAC and PT groups; including mostly pain grade I/II according to CTCAE (50% and 60%, respectively, p=0.75, Table 6). Other complications in the PT+TAC group included: 2 liver bleedings, none requiring transfusion (1 grade I not requiring any treatment and 1 grade II requiring an evacuating puncture), 1 cholecystitis grade III requiring a radiological drainage, 1 inhalation grade III causing a pulmonary infection and 2 fever grade I. In the PT group, 2 patients had complications grade III: 1 liver bleeding requiring transfusion of 2 pouches of red blood cells but without specific treatment, and 1 local abscess of 100 mm, with favorable evolution after antibiotic therapy and radiological drainage. There was significantly more cytolysis, evaluated with a blood test at J+1, in the PT+TAC group than in the PT group: the mean AST level was 394 U/l vs 180 U/l, respectively in the PT+TAC and PT group (p=0.003). Liver International <onbehalfof@manuscriptcentral.com> 18 août 2019 à 22:45 Répondre à : LIVeditorialoffice@wiley.com À : dann.ouizeman@gmail.com Cc : dann.ouizeman@gmail.com, afalcoz@chu-besancon.fr, emmanuel.chamorey@nice.unicancer.fr, Yann.CHATEAU@nice.unicancer.fr, Jocelyn.GAL@nice.unicancer.fr, larrey.e@chu-nice.fr, piche.t@chu-nice.fr, tran.a@chu-nice.fr, Albert.Tran@unice.fr, chevallier.p@chu-nice.fr, anty.r@chu-nice.fr 18-Aug-2019 LIVint-19-01157 "Endoarterial treatment in combination with percutaneous thermoablation for medium-sized and oligonodular hepatocellular carcinomas" Dear Dr. Ouizeman, The editorial office of Liver International has received your recently submitted manuscript, entitled "Endoarterial treatment in combination with percutaneous thermoablation for medium-sized and oligonodular hepatocellular carcinomas".
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