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ABSTRACT

Introduction: Hepatocellular Carcinoma (HCC) is the most
common primary malignant tumour of liver, accounts for 90%
of all primary hepatic tumours, with second most common
cause for cancer-related deaths worldwide. Majority of HCC
presents in Barcelona Clinic Liver Cancer (BCLC) intermediate
stage (B), for which Transarterial Chemoembolisation (TACE) is
the most commonly available treatment . Even though overall
prognosis of these locally advanced tumours is poor, significant
improvement can still be made in overall survival and recurrence
free survival with locoregional therapy like TACE.

Aim: To assess the efficiency, safety and limitations of TACE
in large HCC with specific focus on importance of appropriate
patient selection.

Materials and Methods: The study was conducted on 30
histopathologically proven cases of HCC with BCLC intermediate
stage. All cases underwent TACE followed by repeat TACE or
treated with sorafenib depending on their response and clinical

INTRODUCTION

The HCC is the fifth most common tumour and second most common
cause for cancer-related deaths worldwide [1]. The frequency of HCC
has increased as a result of rising cases of cirrhosis and chronic
hepatitis [2-4]. Though there is a major progress in the cancer
screening protocols, diagnosis and treatment, the prognosis of HCC
remains poor with a five-year survival rate of less than 5% [5]. The
incidence-to-mortality ratio of liver cancer was assessed to be as high
as 95% according to World Health Organisation (WHO) in 2012 [6].

Heterogenicity and complexity are one of the major challenges in
treating HCC. The prognosis of HCC depends on remaining liver
reserve, underlying liver disease and tumour load which includes
tumour size, number of lesions and presence of portal vein invasion.
Application of these anatomical factors is imperative in culling the
relevant treatment modalities [7-9]. Currently, BCLC system is
proposed and validated in the management of HCC. It is used
for tumour characterisation and for assessment of the factors
influencing long-term prognostication, thus assisting the clinicians
to adopt the right treatment for specific patients [1,10-12].

In case of early HCC, potential curative management strategies like
surgical resection, hepatic transplant or ablation therapies can be
employed with a good five-year survival of 60-70%. Despite the
advancement in screening, detection of early HCC is rare. Majority
of the HCC is diagnosed in intermediate or advance stage of the
disease with compromised liver function [13], thereby only eligible
for palliative care. TACE [14-16] is the most common bridge therapy
offered (>70%), for patients with HCC waiting for liver transplant
[17,18]. It is a locoregional therapy widely recommended as first line
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status. Treatment-related complications, treatment response,
recurrence free survival was assessed.

Results: Of the 30 cases, six cases had lesion size less than
5 cm, six cases with lesion size 5-10 cm and remaining 18 cases
had lesion size more than 10 cm, with the largest lesion being
16 cm. Twenty-one cases had elevated Alfa Fetoprotein (AFP),
chronic liver disease was seen in 10 cases, with five cases
having at least two lesions. Total 50% of cases with lesion less
than 5 cm showed complete response at 15 months, four of
six cases with lesion size of 5-10 cm showed partial response
at 15 months, other two cases were lost for follow-up. Cases
with lesion size more than 10 cm showed mixed response, at
15 months follow-up, 10 cases showed stable response, six
cases showed progressive disease and two patients died due
to liver dysfunction.

Conclusion: Transarterial Chemoembolisation combined with

sorafenib prolonged the overall survival in selected large tumours
with high disease burden status.

Keywords: Child-pugh criteria, Liver, Malignancy

treatment option for a patient with intermediate stage HCC (BCLC
stage B) [1,11]. For patients with BCLC stage A, curative treatment
like surgical resection, ablation or liver transplantation is used. In
case of advanced HCC with BCLC stage C, only systemic therapy
with oral sorafenib tablet and supportive care is used [1,11]. The
present study aimed at assessing the efficiency, safety, limitations
and consequence of TACE on liver function in large HCC with
specific focus on importance of appropriate patient selection.

MATERIALS AND METHODS

A prospective, cross-sectional observational study was performed
in the Department of Radiodiagnosis and Interventional Radiology
at Kidwai Memorial Institute of Oncology, Bangalore from January
2017 to December 2018 for over two years with follow-up to
February 2020. Approval (KCI/MEC/015/JAN.2017) was taken from
the Institutional Scientific Review Committee and Ethical Committee.
Written consent was procured from the patient for considering their
data for the study. All the cases were discussed in a multidisciplinary
meeting which involved medical oncologist, surgical oncologist and
pathologist along with interventional radiologist.

Inclusion Criteria

Patients only aged between 18-75 years were considered for the
study. Patients with child-pugh class A or B, Eastern Cooperative
Oncology Group (ECOG) performance status of 0-1, number
of lesions less than three, (with a size of the lesion 3-15 cm), no
obvious main portal vein or opposite portal vein invasion or hepatic
vein invasion on imaging and no extrahepatic disease were included
in the study.
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Exclusion Criteria

Patients with a previous history of any treatment for HCC including
TACE, systemic therapy and ablation, serious medical comorbidities,
deranged Renal Function Test (RFT), deranged coagulation profile,
other malignancies, ECOG score of more than two or child-pugh
class C or BCLC advanced disease were excluded from the study.

Patient’s details including age, sex, clinical presentation, associated
co-morbidities, laboratory information including AFP levels and
imaging details were collected.

TACE Procedure

Transarterial chemoembolisation was conducted by an interventional
radiologist with more than five years of experience. Proper
assessment of triphasic CT scan was performed in all the cases
to identify the celiac artery, SMA anatomy, anatomical variations
if any, and to look for any extrahepatic feeders particularly from
phrenic artery, internal mammary artery, intercoastal artery, and from
Superior Mesenteric Artery (SMA) branches, as their assessment will
help the interventional radiologist to plan to embolise these vessels.
After puncturing the femoral artery with Seldinger’s technique, 5F
sheath was introduced. A 4F cobra diagnostic glide catheter was
used to cannulate celiac axis and celiac artery angiogram was
performed followed by SMA angiogram to look for any additional
feeders. In difficult cannulation of the celiac axis, 4F Simmons 1 or
4 French Yashiro glide catheter was used. A 2.8F microcatheter
was used further to superselectively cannulate the feeding arteries.
Emulsion of lipiodol and doxorubicin in 3:1 ratio was prepared and
injected into feeding arteries. Total of 5-20 mL of lipiodol was used
and a maximum of 50 mg of doxorubicin was used in powder form
which was diluted depending on the amount of lipiodol used. Finally,
the feeding vessels were embolised using gel foam slurry mixed
with contrast, with the endpoint being stasis of contrast. After the
embolisation, an angiogram was performed to look for occlusion of
feeding artery and to look for any additional feeding vessels.

All patients were monitored with Liver Function Test (LFT), RFT and
Complete Blood Count (CBC) on day one, three, and seven after
the procedure to assess the post-embolisation syndrome and for
derangement of liver functions. Patients with refractory disease, or
progressive disease, or not tolerating TACE were referred to medical
oncologist for systemic therapy with sorafenib. These patients were
treated with sorafenib 400 mg BD, one hour before or two hours
after food. Dose titration was done based on the adverse effects
like diarrhoea, hand-foot syndrome, fatigue, nausea vomiting,
hypertension and rarely pancytopenia.

All patients were followed-up after one month with detailed clinical
history, physical examinations, laboratory data including AFP and
triphasic CT or Magnetic Resonance Imaging (MRI) to assess the
treatment response. Tumour responses of patients to the procedure
was classified according to the Modified Response Evaluation Criteria
in Solid Tumours for HCC (MRECIST) as either complete response,
partial response, stable disease or progressive disease. In case of
complete response achieved after 15t TACE, patients were started
with sorafenib 400 mg BD and were followed-up after three months
and six months with the same investigation. In case of stable disease
or partial response, repeat TACE was done and further started with
sorafenib. Several repeat TACE were performed depending on the
tumour response and patient’s acceptability, and upto three repeat
TACE were done in this study. Sorafenib was continued if the patient
tolerated the medication. In the case of liver dysfunction or any other
adverse effects, the chemotherapy was discontinued. Most of our
cases tolerated sorafenib well with tolerable adverse effects.

STATISTICAL ANALYSIS

Normally distributed data were expressed as mean+standard
deviation (SD), while non-normally distributed data were expressed
as median (range), and enumeration data were expressed as n (%).
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Differences in tumour responses and post-treatment complications
between the patients with different tumour sizes were assessed for
significance using independent-samples y? tests. The p-value <0.05
was considered as statistically significant. Patients lost to follow-up
were excluded from the final analysis.

RESULTS

Overall, 50 patients of HCC were considered for TACE in this studly.
Of these patients, 20 patients were excluded, as they did not meet
the inclusion criteria.

Detailed patient baseline characteristics are depicted in [Table/Fig-1].
In this study group, 25 (83.33%) were males and 5 (16.67%) were
females with a mean age of 56.28+10.69 years. Of the total, majority
{10 (33.3%)} had alcoholic liver disease, and at least 5 cases with
AFP levels more than 50,000 ng/mL among 21 elevated AFP levels.
Total 17 (81%) out of 21 patients with increased AFP levels had lesion
size more than 10 cm. Most of the cases in this study belonged to
child-pugh’s class B (20,66.7%) with 80% of patients did not had
any ascites. Majority of the patients (83%, 25) had single lesion.
Among 18 patients with lesion size more than 10 cm, at least two
cases had multiple lesions and 5 cases had vascular invasion with
tumour thrombus in segmental portal vein branches. In this study,
six patients had vascular invasion in which five had segmental portal
vein thrombus and one had partial thrombus extending into the main
portal vein. All these patients underwent TACE with feeding artery
embolisation.

Number of patients
Factors (n) (%)
Male 25 (83.33)
Gender
Female 5(16.67)
Age (mean+SD) 56.28+10.69
Hepatitis B, n (%) 10 (33.39)
Hepatitis C, n (%) 3 (10.00)
Cause for liver disease HIV, n (%) 2 (6.67)
Alcohol, n (%) 12 (40.00)
Others, n (%) 3(10.00)
Yes, n (%) 10 (38.39)
Liver cirrhosis
No, n (%) 20 (66.67)
A 10 (33.33)
Child-pugh class
B 20 (66.67)
Yes, n (%) 6 (20.00)
Ascites
No, n (%) 24 (80.00)
Yes, n (%) 7 (23.33)
Liver with portal vein hypertension
No, n (%) 23 (76.67)
<5, n (%) 6 (20.00)
Tumour diameter (cm) 5-10, n (%) 6 (20.00)
>10, n (%) 18 (60.00)
1 25 (83.33)
Number of lesions 2-3 2 (20.00)
>3 3(10.00)
Yes, n (%) 6 (20.00)
Vascular invasion
No, n (%) 24 (80.00)
Yes, n (%) 10 (38.39)
Arteriovenous (AV) fistula
No, n (%) 20 (66.67)
Yes, n (%) 4(13.33)
Pseudoaneurysm
No, n (%) 26 (86.67)
Median (range) 2359 (27.5, 5858)
AFP (ng/mL)* <400, n (%) 9 (30.00)
>400, n (%) 21 (70.00)

[Table/Fig-1]: Baseline characteristics of the study patients (n=30).

*AFP-a-fetoprotein
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Among 30 cases, selective catheterisation was performed using
microcatheter in 23 cases, out of which in seven cases 4F glide
diagnostic catheter was enough to cannulate the feeding artery, as
the right hepatic artery was supplying the entire tumour. AFP was
used for follow-up of cases after TACE, as elevated AFP indicates
presence of active disease [Table/Fig-2]. Of 21 cases with elevated
AFP, after 1st TACE, 10 cases showed significant reduction in AFP
values (<400 ng/mL), rest showed elevated AFP with average value
of 5000 ng/mL with all these cases at one month follow-up showing
residual disease. Among the cases with size larger than 10 cm, after
13t TACE, five cases were in stable disease, eleven cases showed
partial response and remaining two cases showed progressive
disease with appearance of new small lesions. The cases with
progressive disease had elevated AFP more than 50,000 ng/mL,
cirrhotic background, low albumin, and high child-pugh score of 8.
In this study, four well-defined capsulated lesions at CT scan showed
complete response at one and three months follow-up [Table/
Fig-3]. Two lesions which were ill-defined at CT scan showed partial
response at 15t month follow-up, which underwent second TACE at
the 2" month. At the end of 39 TACE and follow-up at 6" month,
two cases with lesion size of 6 cm showed complete response, two
cases were lost for follow-up and another two cases had partial
response [Table/Fig-4]. Rest of the cases underwent 2" TACE after
one month and on further follow-up after a month, of the five cases
with stable disease, one patient showed progressive disease and
rest of the cases showed partial response [Table/Fig-5,6].

1 month 3 months 6 months | 12 months
AFP (ng/mL)* (n=30) (n=30) (n=30) (n=26)
Median 350 (21, 200 (14, 132.5 55
(range) 1200) 1860) (14.2,1665) | (11.25,325)
Total <400, n (%) | 14 (50.00) | 16(53.33) | 17 (66.67) 18 (80.77)
>400, n (%) | 16 (560.00) | 14 (46.67) | 13 (43.33) 8(19.23)
<56cm
diameter 3 (10.00) 5(16.67) 6 (20.00) 6 (23.08)
<400 ng/mL, | 5-10 cm
n (%) diameter 6 (20.00) 6 (20.00) 6 (20.00) 7 (26.92)
>10cm
diameter 5(16.67) 5(16.67) 5(16.67) 5(19.23)
<56cm
diameter 3(10.00) 1(3.33) 0(0) 0(0)
>400 ng/mL, | 5-10 cm
n (%) diameter 3 (10.00) 3 (10.00) 3(10.00) 2 (7.69)
>10 cm
diameter 10(33.33) | 10(33.33) | 10(33.33) 6 (23.08)
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[Table/Fig-4]: Depicting large HCC in right lobe measuring 9 cm (a, b) measuring
less than 5 cm. Angiography images showing lipidol doxorubicin deposition during
TACE (c). Post-TACE follow-up CT scan showing lipidol deposition (d, ). Follow-up
MRI after 2" TACE showing complete response (f, g).

[Table/Fig-5]: Depicting large HCC in right lobe (a, b) measuring 14 cm. Angiography
images show lipidol doxorubicin deposition during TACE (c). Post-TACE follow-up CT
scan showing lipidol deposition (d, €).

[Table/Fig-6]: Follow-up MRI after 2@ TACE showing partial response (a,b).
Follow-up CT scan showing recurrent lesion with extrahepatic supply from Right
Internal Mammary Artery (RIMA) and intercostal arteries (c,d). Patient was put on
sorafenib as this was a refractory case even after three TACE procedures. Follow-
up scan at 15 months shows progressive lesion. (e) Scans of same patient shown
in [Table/Fig-4].

[Table/Fig-2]: AFP values at 1%, 3¢, 6" and
o-fetoprotein

follow-up for patients post-TACE.

Tumour 1 month | 3 months | 6 months | 12 months | 15 months

response (n=30) (n=30) (n=30) (n=26) (n=24)

Complete

response, n (%) | (13.33) | 4(13.33) | 3(10.00) | 5(19.23) | 4(16.67)

Partial

response, n (%) 19 (63.33) | 18 (60.00) | 6(20.00) | 11 (42.30) | 7(29.17)

ft(ao/b)'e disease, | ¢ (16.67) | 5(16.67) | 10(33.33) | 2(7.69) | 2(8.39)
0,

Progressive

disease. n (%) 2(6.67) | 3(10.00) | 6(20.00) | 2(7.69) 2(8.33)

Recurrence, 00 00) | 5(1667) | 2(7.69 9(37.5)

n (%)

Death, n (%) 0(0) 0(0) 0(0) 2 (7.69) 0(0)

[Table/Fig-3]: Depicting multicentric lesions in both right (a) and left lobe (b) measuring
less than 5 cms. Angiography images showing lipidol doxorubicin deposition during
TACE (c, d). Post-TACE follow-up CT scan showing lipidol deposition (e, f). Follow-up
MRI after 2@ TACE showing complete response (g, h).

In [Table/Fig-7] overall tumour responses of patients at 1, 3, 12
and 15-month follow-up were listed and at the end of six months,
four patients were lost to follow-up.

Tumour responses of patients at 15-month follow-up were compared
based on the initial size of the tumours (<5 cm, 5-10 cm and
>10 cm) and shown in [Table/Fig-8]. It was observed that tumour
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[Table/Fig-7]: Overall tumour response at 1,3,12 and 15 months in patients.

response among the patients with different sizes of tumour differed
significantly (p-value=0.018).

Post-embolisation syndrome was the most common complication
encountered in this study with n-12 is not 60% developing symptoms
within a week after the procedure. In all cases the symptoms were
self-limiting and were treated with antiemetics and anti inflammatory
drugs. Of the 30 patients treated with TACE, none of the patient
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Tumour size (cm)
Tumour response <5 (n=6) | 5-10 (n=6) | >10 (n=18) | p-value*
Complete response, n (%) 3 (50.00) 1(16.67) 0 (0)
Partial response, n (%) 00 2(33.39) 00
Stable disease, n (%) 0(0) 00 2(11.11)
Progressive disease, n (%) 0(0) 0(0) 2(11.11) 0018
Recurrence, n (%) 3 (50.00) 1(16.67) 8 (44.44)
Death, n (%) 0(0) 0(0) 2 (11.11)

[Table/Fig-8]: Comparison of tumour responses at 15 months for patients with

different tumour.
*Statistically significant

developed any major complication after the 15t TACE. After 2" TACE
procedure, two patients died within eight months due to chronic liver
dysfunction who had larger tumour diameter (>10 cm diameter) with
cirrhosis. One patient with large tumour size and with child-pugh
score eight developed acute liver failure signs after 15t TACE however
responded well to medical management. Rest of the patients were
on follow-up for 15 months from the date of 15t TACE. Ten patients
who had signs of cirrhosis at the time of diagnosis developed
worsening child-pugh score with increasing ascites. Three of the
six Hepatitis B virus (HBV) positive cases that had high viral load at
the time of 1t TACE showed worsening of liver function; however
they were managed conservatively and were shifted to systemic
therapy after stabilising the liver functions. All the patients tolerated
the sorafenib well with tolerable side effects. One of the patients had
lesion in segment V developed cholecystitis, however he responded
well to medical treatment. Treatment-related complications in the
patients at 15 months follow-up were compared based on the initial
size of the tumours (<5 cm, 5-10 cm and >10 cm) and shown in
[Table/Fig-9]. Comparison of complications between all the patients
with different tumour sizes did not show any statistically significant
differences (p-value=0.764).

Tumour size (cm)
Complications <5 (n=6) | 5-10 (n=6) | >10 (n=18) | p-value
Post-embolisation
syndrome, n (%) 1(16.67) 3(50.00) 8 (44.44)
Acute hepatic failure, n (%) 0(0) 0(0) 1 (5.56)

0.764

Cholecystitis, n (%) 0 (0) 1(16.67) 0(0)
Sr(wor/s))mc liver dysfunction, 000) 1(16.67) 2(11.11)

[Table/Fig-9]: Comparison of complications related to treatment at 15" month for

patients with different tumour diameters.

DISCUSSION

As the treatment of sorafenib in combination with TACE in advanced
HCC has proven to be more effective [19], the present study was
carried out to evaluate the efficiency, safety and limitations of TACE in
large HCC and to identify the consequence of TACE on liver function
in case of very large tumours. Overall, 50 patients received combined
therapy. Of these patients, 20 patients were excluded from the
study. Out of 20 excluded cases, eight patients already underwent
repeat TACE elsewhere, seven patients had significant main portal
vein thrombus and five patients had the extrahepatic disease at the
time of presentation. In total, 30 patients met the inclusion criteria
and considered for the evaluation in the present study.

In this studly, it was observed in the baseline characteristics 18 out
of 30 cases TACE was performed for patients with tumour size
more than 10 cm. Since there is a dearth of information in literature
on TACE in HCC larger than 10 cm, the current study remains
unique. Tumour size is an important factor in deciding the outcome
of TACE. Even though there is no cut-off above which TACE cannot
be done, large lesions will leave small normal residual liver, which
makes prognosis poor [20]. Patients with large tumours carry worst
prognosis compared to patients with tumour size less than 5 cm
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[19,20]. The same was observed in the current study where it was
seen that smaller the tumour size then the complete response was
highest (50% for <5 cm diameter) and as the tumour size increased
there was a reduction in response (16.67% for 5-10 cm diameter and
0% for >10 cm diameter). For larger tumour (>10 cm diameter),11%
patient each had disease progression and death which was
completely absent in tumour <5 cm in diameter. In a different study
Peng ZW et al., reported use of TACE with RFA for lesion around 7
cm with a good outcome, compared to TACE alone [21]. However
due to non-availability of RFA in this institute, this method was not
employed, however, all of the cases received sorafenib after TACE.
Even if the TACE achieves good local necrosis, high recurrence
rates in these large tumours inhibit overall survival rates. Tumour
revascularisation with blood supply from extrahepatic circulation
after TACE along with HCC cell proliferation may accelerate tumour
recurrence or progression [22-27]. Additionally, sorafenib may block
HCC proliferation by inducing tumour cell apoptosis in malignant
cells that remain after TACE, which may increase recurrence-free
survival [28]. In the present study though 28% Patient had segmental
portal vein thrombus; it did not affect the tumour responses after
the treatment. Similar results reported by Chan LL et al.,, who
determined that segmental portal vein thrombus in HCC did not
affect the overall outcome [20].

The AFP is an important prognostication factor and its level is
associated with tumour activity in HCC and its increasing level after
TACE is associated with recurrence or residual disease [29]. In this
study, 70% (21 of the 30 cases) of cases had elevated AFP (>400 ng/
mL). Of these, 14% cases with size less than 5 cm and 10% cases
with size 5-10 cm showed recurrence at six months, rest of the
76% cases with size more than 10 cm, showed partial response
in 9% cases, progressive disease in 29% cases, stable disease in
29% cases and death in 9% cases at the end of 15 months. These
results confirmed that higher AFP levels are associated with poor
prognosis. Current conclusion is in the same line with the outcome
of a study carried out by Zhu K et al., where they have observed that
cases with elevated AFP >400 ng/mL, carried worse overall median
survival compared to those with normal AFP [19].

The hypoxia induced by TACE may activate Hypoxia Inducible
Factor-1alfa (HIF-1afla)/Vascular Endothelial Growth Factor A
(VEGFA) pathway [22,24]. However, sorafenib has been reported
to suppress HIF-1afla/VEGFA expression [28], and thus suppresses
the rapid progression of residual HCC cells [23,25], increasing the
overall recurrence free survival in patients taking sorafenib. The
present study showed that combination of sorafenib with TACE
in patients with large tumour was safe with minimal tolerable side
effects and is comparable with previous studies [30-32].

None of the cases in this study developed on the table or immediate
postprocedure complications. Even though the majority of the case
were having tumour more than 10 cm, none of the cases developed
hepatic dysfunction due to the procedure. This is attributed to
selective infusion of chemotherapy emulsion into feeding vessels
only, sparing the vessels supplying the normal liver.

Limitation(s)

The option of using Radiofrequency Ablation (RFA) for larger cases
was not available. There was no adequate information supporting
the utilisation of TACE alone or TACE with sorafenib in tumours
bigger than 10 cm. There is no standard treatment protocol to be
used for follow-up cases, the decision on the treatment option was
according to the patient condition, ECOG status, child-pugh score
and tumour response on imaging. Finally, for the study patients
were followed-up for only 15 months.

CONCLUSION(S)

Present study demonstrated that sorafenib combined with TACE
significantly improved the outcome in patients with advanced HCC
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