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Background: Hepatocellular carcinoma (HCC) has variable etiological risk factors. Radiofrequency ablation
(RFA) and surgical resection (SR) are frequently used as curative treatment options. In the present study, we as-
sessed the etiological factors and efficacy of RFA and SR in patients with unifocal HCC in a real-life setting.
Methods:Of 870 patients with HCC seen over a period of nine years, 785 patients were assessed for stage and etio-
logical risk factors. Of these, 110 (14%) patients with single HCC who were either treated with RFA (n = 72) or SR
(n = 38) were evaluated for their outcomes in terms of overall survival (OS) and disease-free survival (DFS) over 3
years.Results:Of 785 patients [median age 60 (range 51–65) years, males (n = 685, 87.3%)] withHCC, viral hepatitis
[HBV and HCV with or without alcohol = 502 (63.9%)] was the most common etiology; nonalcoholic steatohepa-
titis (NASH) and alcohol as an etiology showed increase over the years. About 677 (86.2%) patients had evidence
of cirrhosis; NASH andHBVwere predominant causes in noncirrhotic patients. Even though the groups were not
matched, in 110 patients subjected to either RFA [mean tumor size, 2.2 (1.9–2.8) cm] or SR [mean tumor size, 7.1
(4.8–9.7) cm], tumor progression was observed in 49 (68%) and 16 (42%) patients in RFA and SR groups, respec-
tively, with superior DFS in the SR group (P < 0.01). Of total 31 deaths, 20 (27.8%) deaths were in the RFA group
and 11 (28.9%) in the SR group with no difference in OS at 3 years. Conclusion: Viral hepatitis with or without
alcohol is the commonest etiological factor for HCC in Northern India; NASH and alcohol are increasing
over the years. In a real-life setting, in patients with unifocal HCC, there is no difference in overall 3-year survival
subjected to SR or RFA with better DFS in the SR group. ( J CLIN EXP HEPATOL 2021;11:682–690)
Hepatocellular carcinoma (HCC) is a lethal tumor
of the liver and is a common cause of cancer-
related deaths the world over.1,2 However, the

incidence of HCC shows considerable heterogeneity in
various countries, reflecting the regional differences in
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etiological factors as well as in ethnicity.3,4 In Asia, HBV-
and HCV-related chronic liver disease is among the top
causes of HCC.5 Alcohol abuse and nonalcoholic fatty liver
disease (NAFLD) are other foremost reasons for HCC.5,6

India is reported as low incidence zone for HCC. Estimates
suggest that crude incidence rate of HCC in India in the
year 2015 was 2.8 cases per 100,000 population per year
(males: 3.9, females: 1.6); however, the incidence of HCC
has been rising in India over last few decades.6–8

Despite surveillance strategies for HCC in high-risk pa-
tients, HCC cases are usually diagnosed late in intermedi-
ate or advanced stage of HCC which is not suitable for
potential curative therapies.8 Around 30% patients diag-
nosed of HCC at an early stage have the possibility of cura-
tive therapies such as liver transplantation and surgical
resection (SR) that are expected to yield good long-term
outcome.9 However, shortage of donor and poor hepatic
reserve with liver cirrhosis restrict these options in patients
with HCC.10 Recently, the Barcelona Clinic Liver Cancer
(BCLC) group suggested radiofrequency ablation (RFA)
as an alternate to SR in patients with early HCC.11 RFA
vier B.V. All rights reserved.
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is an in situ ablative therapy used to selectively destroy tu-
mor tissue; considered as safe for cirrhotic patients, cost-
effective, and achieves outcomes similar to SR in patients
with single small HCC (2–3 cm).12 RFA has been widely
performed in patients with HCC who are unwilling to be
treated with SR or may not be candidate for surgery.13

However, RFA has limitations in performance for lesions
located close to the gall bladder, diaphragm, etc., because
of the risk of collateral damage and for those situated close
to blood vessels because of the ‘heat sink phenomenon’.14

Even though both RFA and SR are the mainstay cura-
tive treatment modalities for HCC in clinical practice,
both modalities may be limited by the intrahepatic and
extrahepatic recurrence of HCC.13–19 Globally,
comparative data for smaller lesions showed equal
efficacy for both the modalities with SR scoring over RFA
for lesions more than 2 cm in size.13,15

The aim of the present study was to assess the clinical
profile and etiological risk factors of a large cohort of pa-
tients with HCC and to assess the efficacy of SR and RFA
as the curative treatment modalities for HCC in a real-
life setting.
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METHODS

Study population
In a retrospective data of nine years (January 2007–
December 2015), medical records of 870 patients diag-
nosed to have HCCwere retrieved for the analysis. Of these,
85 patients with HCC were excluded because of the incom-
plete work up/record. Finally, 785 patients were analyzed
for the clinical profile and etiological risk factors
(Figure 1). Of 785 patients, 173 (22%) patients were in early
stage (BCLC 0-A) and were offered ablation or SR [percuta-
neous ethanol injection (PEI) or RFA or SR]. Because
follow-up data in patients subjected to PEI were incom-
plete, one hundred and ten of these patients who were sub-
jected to either RFA [n = 72 (65%)] or SR [n = 38 (35%)] in a
real-life setting, who had unifocal nodule and available
three-year follow-up data (up to December 2018) were
analyzed in this study (Figure 1). Liver transplantation
could not be offered to any patient because of either
nonavailability (liver transplant programme started in
our institute in 2011) or nonaffordability. The diagnosis
of HCC was based on triple-phase contrast-enhanced
computerized tomography (TPCT) or contrast-enhanced
magnetic resonance imaging (CEMR) showing character-
istic findings (hypervascularity on arterial phase with
washout on portal venous or delayed phase) with or
without elevated alpha fetoprotein (AFP) and tissue diag-
nosis. Patients who underwent SR had confirmed diag-
nosis of HCC on the resected specimen. Fine-needle
aspiration cytology was performed only in patients with
inconclusive radiology or in the presence of a noncirrhotic
Journal of Clinical and Experimental Hepatology | November–December 202
liver. Inclusion criteria for patients who underwent RFA
were those with a single nodule of HCC # 3 cm on size
with or without underlying cirrhosis and/or portal hyper-
tension whereas patients were included for SR only if they
had single nodule with normal platelet count and no evi-
dence of gastroesophageal varices and had at least 30%
remnant liver volume in a noncirrhotic liver and 60%
remnant liver volume in a cirrhotic liver as per the CT volu-
metric study.20 Exclusion criteria for both RFA and SR
groups were age<18 years, macroscopic vascular invasion,
and distant metastasis before initial therapy. Because pa-
tients were managed in a real-life setting, patients sub-
jected to RFA and SR were not matched but were
assessed for the disease-free survival (DFS), overall survival
(OS), and deaths up to 3 years after therapy.
Patient evaluation
A detailed clinical history and laboratory investigations
were recorded for all 785 included patients. Laboratory
tests such as hemogram, liver function test, renal function
test, coagulogram, viral markers (HBsAg and/or anti-HBc,
anti-HCV, HIV serology), other etiological workup if clini-
cally indicated, serum AFP, and radiological (USG/CT/
MRI) findings were recorded in a standard performa. Diag-
nosis of cirrhosis was based on combination of the pres-
ence of thrombocytopenia, radiological findings of a
heterogenous liver, irregular liver margin with or without
features of portal hypertension, transient elastography
(where available), liver histology and gross findings during
surgery in those subjected to SR. Patients were diagnosed
as HBV-related HCC based on the positive HBsAg status
with or without positivity for HBeAg and HBV DNA. Simi-
larly, diagnosis of HCV-related HCC was made on positive
anti-HCV status with or without HCV RNA positivity.
Diagnosis of alcohol-related HCC was made based on the
history of significant alcohol intake ($40-60 gm per day
for$ 10 years). Patients without history of alcohol intake,
negative for viral markers and other etiologies, with the
presence or history of two of the metabolic risk factors
(obesity, type 2 diabetes mellitus, hypertension, high tri-
glycerides and low high-density lipoprotein) were diag-
nosed as having nonalcoholic steatohepatitis (NASH)-
related cirrhosis. Patients were diagnosed as having
cirrhosis related to Budd-Chiari syndrome, autoimmune
hepatitis, and cholestatic liver disease in appropriate clin-
ical setting, in the presence of autoimmunemarkers, radio-
logical findings, liver histology, and exclusion of other
causes. Patients were divided into different stages as per
the BCLC staging.21
Treatment and follow-up
A multidisciplinary team that included hepatologists, hep-
atobiliary surgeons, and interventional radiologists
1 | Vol. 11 | No. 6 | 682–690 683
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decided the treatment modality of each patient with HCC.
SRwas performed under general anesthesia using standard
hepatectomy technique by experienced team of hepatobili-
ary surgeons. Type of surgery, anatomical or nonanatomi-
cal resection, was decided in accordance with tumor
location and underlying liver status. RFA was carried out
by experienced radiologists on an in-patient basis in the
department of Radiodiagnosis and Imaging, using a Ra-
dionics, Cool-Tip System (USA) as per manufacturer in-
structions. The RFA procedure was performed under
conscious sedation using USG/CT guidance. The tumors
were considered as ablated completely if no viability was
found on TPCT or CEMR scan at one month after the
Patients diagnosed as HCC (2
2015)
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Figure 1 Consort diagram showing the in

684 © 2021 Indian National Associa
intervention. Thereafter, patients were followed up in the
liver clinic with biochemical tests/TPCT or CEMR every 3
months for the first year and every 4–6 months thereafter
for a period of three years or death whichever was earlier.
The median (interquartile range [IQR]) duration of
follow-up of the RFA and SR groups were 36 (34–36
months) and 36 (31.5–36 months), respectively.

Tumor recurrence was defined as one or more emerging
lesion within the liver (local/distant recurrence—at the site/
away from target nodule) and/or extrahepatic metastases
on follow-up imaging (TPCT/CEMR [abdomen or chest],
bone scan or PET-CT). Recurrence-free survival was
defined as interval between date of first treatment and first
Unifocal/subjected to RFA/SR/3 yr
follow up = 110

BCLC (0-A) = 173

Recurrence within 
3 years (n=49)

007-

uded (n=85)

te workup
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clusion of patients and their outcome.

tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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recurrence or last follow-up. When recurrence was de-
tected, the patient was aggressively treated with appro-
priate treatment modalities. OS was defined as time
interval from first treatment to date of death from any
cause or censoring.

Statistical analysis
All the statistical analysis was carried out by using IBM
SPSS version 22 (IBM, Armonk, NY). Categorical data vari-
ables were expressed as number (percentage) and contin-
uous data were expressed as mean � standard
deviations or median and IQR. For categorical variables,
the Pearson Chi-square test or Fisher's exact test was
applied. Quantitative data distribution was checked by
Table 1 Demographic and Clinical Characteristics of 785
Patients With HCC patients.

Variables Number (%) or Median (IQR)

Age (years) 60 (51–65)

Gender (male, %) 685 (87.2%)

Diabetes mellitus 206 (26.2%)

Smokers 159 (20.2%)

Clinical characteristics

Abdomen pain 387 (49.3%)

Loss of appetite 362 (46.1%)

Loss of weight 327 (41.6%)

Ascites 194 (24.7%)

Jaundice 150 (19.1%)

Cirrhosis liver, n (%) 677 (86.2%)

Noncirrhotic liver, n (%) 108 (14%)

HBV 57 (53%)

NASH 46 (42%)

HCV 5 (5%)

AFP, ng/mL [mean (range)] 100 (10–640)

>10 ng/mL 580 (73.9%)

Cirrhosis—CTP (n = 677)

Class A 302 (38.4%)

Class B 300 (38.2%)

Class C 75 (9.5%)

BCLC

Stage A 173 (22%)

Stage B 204 (26%)

Stage C 276 (35.2%)

Stage D 132 (16.8%)

Tumor size (cm) 6 (3.5–9.5)

Single tumor
Multiple tumors

343 (43.7%)
442 (56.3%)

AFP, alpha fetoprotein; CTP, Child-Turcotte-Pugh; BCLC, Barcelona
clinic liver cancer.

Journal of Clinical and Experimental Hepatology | November–December 202
means of skewness and Kolmogorov-Smirnov test. Stu-
dent's t test or Wilcoxon signed rank test was used for
comparison of continues variables between the two
groups. OS of patients and cumulative probability of
HCC recurrence were estimated using Kaplan–Meier
Method. A two tailed P value<0.05 was considered for sta-
tistical significance.
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RESULTS

Etiological and demographic profile of the
patients with HCC
A total of 870 patients with HCC were prospectively
screened over nine years (2007–2015), of which 785 pa-
tients with complete workup for HCC were analyzed in
this study (Figure 1). The median age of the patients at pre-
sentation was 60 (range 51–65) years and majority of them
were male (n = 685, 87.3%). Detailed demographic and clin-
ical parameters of patients with HCC are shown in Table 1.
Viral hepatitis (HBV andHCVwith or without alcohol) was
the most common etiology present in 502 (63.9%) patients
whereas nonviral etiology was observed in 283 (36.1%) pa-
tients (Table 2). Overall, 293 (37.3%) patients were related
only to viral hepatitis [HBV—158 (20%) and HCV—133
(17%)] whereas 209 (26.6%) patients had virus plus alcohol
[HBV+ alcohol—97 (12.3%), HCV+ alcohol—110 (14%),
HBV+ HCV+ alcohol—2 (0.002%)] as the etiology. Alcohol
alone accounted for 141 (18%) patients and NASH for
138 (17.6%) patients with HCC (Table 2).

Presence of type 2 diabetes mellitus was frequently re-
ported both in viral and nonviral etiology (Table 1). Pa-
tients with viral etiology were comparatively younger
than patients with nonviral etiology. Analysis of patients
with HCC over the years revealed not only an increase in
the number of patients but also a change in the etiology
of HCC (Figure 2). As per the trends shown in Figure 2,
there was an increase in patients with HCC due to alcohol
and NASH; HBV as the etiology of HCC decreased over the
years; HCV was static after the initial increase and combi-
nation of HBV and/or HCV with alcohol continued to
remain a common cause.

Clinical or radiological evidence of cirrhosis was found
in 677 (86.2%) patients with HCC; among 108 patients
with noncirrhotic liver, HBV and NASH constituted the
most (Table 1). HCC lesions were predominantly located
in the right lobe of the liver (n = 451, 57.4%), followed by
bilobar involvement (n = 224, 28.5%), and left lobe involve-
ment (n = 110, 14%). Vascular invasion of portal vein was
seen in 361 (46%) patients. Median tumor size was 6 cm
(IQR 3.5–9.5 cm) and multifocal tumors were present in
442 (56.3%) of the patients with HCC. As per the BCLC
staging, 173 (22%) patients were in early stage (BCLC 0-
A), 204 (26%) patients in intermediate stage (BCLC-B)
and 408 (52%) patients were in BCLC stage C/D. AFP
1 | Vol. 11 | No. 6 | 682–690 685



CHANGING ETIOLOGY AND NONTRANSPLANT OPTIONS IN HCC TOHRA ET AL

H
ep

a
to

cellu
la
r
C
a
rcin

o
m
a

was raised above upper limit normal (ULN=10 ng/mL) in
580 (73.9%) patients with HCC.

Therapy
The study is the retrospective analysis of the real-life data
of the two curative nontransplant modalities (RFA and
SR) for patients with HCC. Since the treatment decisions
were taken in a real-life setting; two groups of patients
(RFA and SR) were not matched and the results described
for treatment response are only descriptive.

There was no statistically significant difference between
the RFA group [n = 72 (65%)] and SR group [n = 38 (35%)]
with respect to age and gender (Table 3). However, the RFA
group demonstrated higher frequency of patients with
cirrhosis (71/72, 98.6% Vs 23/38, 60.5%, P < 0.01) and worse
liver synthetic functions with low albumin, low platelets,
and poorer Child-Pugh class than the SR group. Of 23 pa-
tients with cirrhosis, all but one patient (95.6%) in the SR
group were in CTP A in contrast to 48 of 71 cirrhosis
(67.6%) in the RFA group (Table 3). Patients in the SR
group had significantly higher median AFP value (90 ng/
mL) and larger tumor size of 7.1 cm (IQR 4.1–9.7 cm)
than the RFA group (#3 cm) (Table 3).

Outcomes
The median duration of hospital stay in the RFA group
was shorter (2 days, range 2–4 days) than the SR group
(8 days, range 6–15 days) (P < 0.01). There was no immedi-
ate postprocedure hepatic decompensation and in-
hospital deaths in the either group but one patient in
the surgical group expired due to hepatic decompensation
within 6 months of surgery. The number of patients who
22.4%
23.6%

15.6%

18.8%

10.2%

36.7%

14.9%

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

 2007-09

HBV HCV ALD
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Figure 2 Increasing number and changing etiology of HCC over nine years.
ease; NASH, nonalcoholic steatohepatitis.

686 © 2021 Indian National Associa
required hospital admission within 6 months of the initial
procedure was higher in the SR group than in the RFA
group (n = 4, 10.5% Vs 1, 1.3%, P < 0.01).

During follow-up, tumor recurrence occurred in 49
(68%) patients in the RFA group in a median time of 12
(IQR 6–15) months compared with 16 (42%) patients in
the SR group at a median time of 18 (IQR 11.2–24)
months. Cumulative recurrence rates at 1, 2, and 3 years
were higher in the RFA group than in the SR group [33
(45.8%), 43 (59.7%), 49 (68%) Vs6 (15.8%), 13 (34.2%),
16(42.1%)] (Figure 3A) (P < 0.01). Intrahepatic tumor
recurrence was more common in both RFA and SR groups
[44 (89.8%) and 13 (81.2%) patients]; and distant intrahe-
patic recurrence was more common than the local recur-
rence in the both RFA and SR groups [29 (66%) and 10
(76.9%)]. Extrahepatic recurrence in the lungs and bones
was reported in 5 (10.2%) and 3 (18.8%) patients in the
RFA and SR groups, respectively.

There were 31 deaths (28.2%) during the follow-up, 20
(27.8%) deaths in the RFA group at a median time of
22.5 (IQR 14–30) months and 11 (28.9%) in the SR group
at a median time of 8 (IQR 5–18) months. There was no
statistically significant difference in the 1-, 2-, and 3-year
survival rates between the RFA and SR groups [ 68
(94.4%), 61 (84.7%), 52(72.2%) Vs 32(84.2%), 29 (76.3%),
and 27 (71%)] (Figure 3B) (P = 0.75).
DISCUSSION

The present study is the largest study from India providing
the clinical profile and etiological details of patients with
HCC. Although, our data confirms that viral hepatitis
(HBV+HCV) when combined with alcohol is still the
17.8%
16.4%

18.3%

21%
22.3%

25.4%

17%
19.3%

2010-12 2013-15

HBV/HCV+ALD NASH

(n=229) (n=409)

HBV, hepatitis B virus; HCV, hepatitis C virus; ALD, alcoholic liver dis-

tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.



Table 2 Etiological Factors Associated With 785 Patients With HCC.

Etiology Etiological agents Number of HCC patients (%)

Viral etiology (n = 502; 63.9%) HBV 158 (20.1%)

HCV 133 (16.9%)

HBV+HCV 2 (0.002%)

HBV+ALD 97 (12.3%)

HCV+ALD 110 (14.%)

HBV+HCV+ALD 2 (0.002%)

Nonviral etiology (n = 283, 36.1%) ALD 141 (18.0%)
NASH 138 (17.6%)
Miscellaneous (BCS, AIH, PBC) 4 (0.5%)

HBV, hepatitis B virus; HCV, hepatitis C virus; ALD, alcohol-associated liver disease; NASH, nonalcoholic steatohepatitis; BCS, Budd-Chiari syn-
drome; AIH, autoimmune hepatitis; PBC, primary biliary cholangitis.
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commonest etiology of HCC in India; ours is the first study
from India showing a trend in the change of etiology of
HCC.6–8,22–25 The decrease in HBV as the etiology over
the years could be related to the awareness, vaccination,
and effective treatment. Similarly, HCV becoming static
after the initial increase could be related to the effective
treatment for HCV. Alcohol-associated liver disease,
NAFLD, and their combination are very common in this
part of the country26–29 and could be responsible for the
rising incidence of alcohol and NASH as the etiology for
HCC. Previous Indian and global experience also indicate
NASH as the emerging cause of HCC.6,7,30 Higher preva-
Table 3 Characteristics of the Treated Patients Along With Treat

Parameters
No. (%) or Median (IQR)

Overall patients (n = 110) RFA

Age, years 60 (53–65) 60 (5

Gender, male 100 (91%) 62 (8

Diabetes 31 (28.2%) 24 (3

Underlying liver disease

Hepatitis B 32 (29.1%) 15 (2
Hepatitis C 42 (38.2%) 34 (4
ALD 17 (15.5%) 12 (1
NASH 19 (17.3%) 11 (1

Smokers 13 (11.8%) 8 (11

Bilirubin (total), mg/Dl 1.05 (0.7–1.4) 1.1 (0

AST, IU/L 60.5 (45–89) 61.5

ALT, IU/L 55.5 (37–78.7) 55 (3

Serum albumin, g/dL 3.5 (3.18–4) 3.4 (3

Platelet, nx103/mm3 129.5 (95.2–185) 108 (

AFP, ng/ml 20.4 (7.3–147.7) 11.5

Cirrhosis liver 94 (85.4%) 71 (9

CTP A 70 (74.5%) 48 (6

Tumor size (cm) 2.85 (2–4.9) 2.2 (1

AFP, alpha fetoprotein; CTP, Child-Turcotte-Pugh; ALD, alcohol-associated l

Journal of Clinical and Experimental Hepatology | November–December 202
lence of type 2 diabetes mellitus in our cohort of patients
could have also contributed toward overall rise in HCC
in patients with both viral and nonviral etiology. In addi-
tion, improvement in the radiological modalities and tech-
niques for the diagnosis of HCC over the years could have
contributed to the rising number of patients with HCC
over last nine years. Consistent with the available literature,
majority [677 (86%)] of our patients had evidence of
cirrhosis and occurrence of HCC without cirrhosis was
mostly related to HBV and NASH.31

Of all the patients in our study, only 173 (22%) patients
were in early stage (BCLC 0-A) that could be offered
ment Groups.
a (n = 72) Surgical resectionb (n = 38) P-Valuea vs.b

2–65) 60 (55.5–65) NS

6.1%) 36 (94.7%) NS

3.3%) 7 (21.8%) 0.043

0.032

0.8%) 18 (47.4%)
7.2%) 8 (21%)
6.7%) 5 (13.1%)
5.3%) 7 (18.4%)

.1%) 5 (13.2%) NS

.8–1.4) 0.8 (0.6–1.3) NS

(45.7–89) 55.8 (42.7–89.5) NS

5.7–76.2) 55.5 (39–84.7) NS

.1–3.9) 3.8 (3.4–4.1) <001

88.5–147) 187 (145–239) <0.01

(6.8–48.2) 90 (10–307.7) <0.01

8.6%) 23 (60.5%) <0.01

7.6%) 22 (95.6%) 0.019

.9–2.8) 7.1 (4.8–9.7) <0.01

iver disease; NASH, non-alcoholic steatohepatitis.

1 | Vol. 11 | No. 6 | 682–690 687
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Figure 3 A: Kaplan-Meier curves for disease-free survival (DFS) in pa-
tients treated with surgical resection vs. radiofrequency ablation.
Three-year DFS rates were significantly higher for the SR group than
for the RFA group. (P < 0.001). Figure 3B: Comparison of overall survival
rates in patients treated with surgical resection (SR) and radiofrequency
ablation (RFA). There was no significant difference in OS rates between
the SR group and RFA group. (P = 0.775).
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potential curative therapies, whereas other 78% patients
were offered either potentially curative or palliative treat-
ment modalities. This calls for an urgent need of new stra-
tegies and biomarkers for early diagnosis of HCC in India.

Various treatment modalities are available for patients
with HCC depending on the stage of the tumor and status
of underlying liver disease.18 Surgical tumor resection and
RFA are considered as the curative treatment modalities
for patients with HCC in an early stage.32 SR has an advan-
tage of complete excision of tumor tissue and hepatic pa-
renchyma around the tumor. It also allows the analysis
of the surgical specimen for pathological aggressiveness.
Conversely, RFA is less invasive, safe with low risk of hepat-
ic decompensation and short-term mortality compared
688 © 2021 Indian National Associa
with SR.33 For a small tumor with a diameter of less
than 3 cm, RFA usually requires only one ablation session
to achieve satisfactory results but for HCC of 3–5 cm, com-
plete ablation may require more than one session.34

The 5-year survival rates after RFA have been reported to
range from 55 to 77.8%. Various studies suggested that
RFA for small HCC #3 cm achieved survival rates similar
to that of SR.35,36 On the other hand, for lesions of size
3–5 cm, SR has been shown to be is superior to RFA.34

Our results however have shown no difference in OS and
better DFS in patients subjected to SR in comparison
with those treated with RFA in spite of larger tumor size
in the SR group compared with the RFA group. All but
one patient (98.6%) in the RFA group had cirrhosis. Since,
most of the intrahepatic recurrences were distant recur-
rences (away from the ablated lesion), underlying cirrhosis
could be the main reason for higher intrahepatic recur-
rence in the RFA group.

Previous studies have reported 5-year postoperative
recurrence rate of 50–81% and correlated it with poor sur-
vival.37 In our study, most of the recurrences occurred
within first two years in both RFA and surgical groups.
We observed tumor recurrence in 42% patients within the
SR group at 3 years, which is comparable with previous
studies.37 The DFS at 3 years was comparatively better in
the SR group than in the RFA group (68% vs 37.2%, P <
0.01) of our study. However, as mentioned earlier, the pa-
tients in our study were managed in real-life setting and
because the two groups were not matched, the results of
recurrence and survival need to interpreted in that context.

In spite of the availability of comparative data between
RFA and SR, higher number of patients being subjected to
RFA than SR in our real-life data could be related to mul-
tiple factors including the patient preference and prefer-
ence by the treating team for an ablative procedure over
surgery because of the presence of cirrhosis in large num-
ber of patients.

Management of patients with larger tumors (>5 cm) is
still debated and aggressive curative therapy is often de-
nied in these patients. Earlier studies looking at outcomes
after resection in HCC>5 cm reported 5-year survival
ranging from 16.7 to 33%. Although the advent of modern
liver surgical techniques and other contemporary
methods in past 10 years has led to a favorable outcome
in recent studies with a 5-year survival of >50–70% after
resection of solitary large HCC (>5 cm).38 In our SR group,
26 (68%) patients had large unifocal tumors (>5 cm) and
23 (60%) patients had cirrhosis liver and had similar 3-
year OS and better DFS in comparison with those treated
with RFA.

Our study has the strengths of being the largest study
on HCC from India; showing for the first time the chang-
ing etiology of HCC in India and provides the real-life expe-
rience of RFA and SR. The study, however, has inherent
limitations of its retrospective design and analysis of real-
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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life data. Patients were included till 2015 to assess the
outcome over next three years; hence has missed capturing
of the recent clinical profile and etiology of patients. A
trend was noticed regarding changing etiology of HCC
but the data were limited only to nine years (2007–2015).
Even though most patients in the SR group had larger tu-
mor size (>5 cm), surgical techniques used in SR patients
were not available for analysis. In addition, separate data
on DFS and recurrence was not available as per the status
of underlying cirrhosis in both RFA and SR groups.
Because the decision for RFA and SR was taken in a real-
life setting depending on the tumor stage, underlying liver
disease, and patients’ general condition and preference;
two modalities cannot be compared based on this non-
comparative descriptive data. However, the study does
give an insight into the outcome of RFA and SR in a
real-life setting.

In conclusion, results of our real-life study show that
viral hepatitis (HBV/HCV) with or without alcohol is the
commonest risk factor for HCC in Northern India;
nonviral causes of NASH and alcohol are increasing over
the years. Most patients with HCC have underlying
cirrhosis; NASH and HBV are predominant causes in non-
cirrhotic patients. In a real-life setting, in patients with uni-
focal HCC, there is no difference in overall 3-year survival
subjected to SR or RFA with better DFS in the SR group.
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