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Introduction

Abstract

Background and Aims: Hepatocellular carcinoma (HCC) is one of the commonest
causes of cancer-related death worldwide. Whether gender is an independent factor
for HCC survival is debatable. We studied the influence of gender on the clinical
characteristics of HCC and on survival.

Methods: The study cohort comprised patients with HCC seen in our department
from 1988 to 2021. Clinical data were prospectively collected. We studied and com-
pared demography, HCC characteristics, and survival between females and males.
Survival analysis was censored on October 31, 2015.

Results: There were 1716 HCC patients. 343 (20.0%) were females. Females were
significantly older at diagnosis (median 69 vs 62 years, P < 0.001). More females
were diagnosed via regular HCC surveillance (37.9% vs 29.6%, P = 0.003). Hence,
as expected, females had less-advanced HCC at diagnosis with smaller median tumor
diameter (30 vs 39.5 mm, P = 0.038), lower frequency of portal vein tumor thrombus
(19.4% vs 33.4%, P < 0.001), less distant metastases (7.7% vs 11%, P = 0.043), and
earlier Barcelona Clinic Liver Cancer (BCLC) stages (0/A, 39.7% vs 28.4%,
P < 0.001). On multivariable analysis, HCC diagnosis via surveillance but not female
gender was an independent predictor of improved HCC survival.

Conclusions: In this large cohort of multi-ethnic Asian patients, females with HCC
were significantly more adherent to surveillance and hence presented with less
advanced HCC with correspondingly better overall survival than males. The gender
difference in survival is likely due to females having better adherence to HCC surveil-
lance. Surveillance to diagnose early-stage HCC remains crucial in improving
outcomes.

an independent factor for HCC survival remains debatable. The
aim of this study was to evaluate the influence of gender on clini-

Hepatocellular carcinoma (HCC) is the sixth most common can-
cer and the third leading cause of cancer-related mortality world-
wide.! The incidence of HCC is higher in males than females,
with a reported ratio of 4 to 1. Aside from well-known etiologi-
cal differences in chronic liver disease, the differences in charac-
teristics and prognosis of HCC between males and females
remain poorly understood. A previous study reported a better sur-
vival rate in female patients with HCC than their male counter-
parts.® Gender-related hormonal effect on the growth of HCC has
been hypothesized but it has yet to be proven. Whether gender is

cal characteristics of HCC and on survival and to identify factors
that may explain the differences if present.

Patients and methods. We have been prospectively enroll-
ing patients with HCC who are seen in our Department of Gas-
troenterology and Hepatology Singapore General Hospital, a
tertiary hospital in Singapore, into a Research Electronic Data
Capture (REDCap) database. Our department also runs a regular
program for HCC surveillance in at-risk patients. Patients who
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Gender differences in HCC survival

were enrolled in the database between 1988 and August 2021
were included in our study. Clinical data were prospectively col-
lected. We compared demography, clinical and tumor character-
istics, and survival between male and female patients with HCC.
Survival census was done on October 31, 2015 with input from
our National Registry of Deaths.

The study was approved by the institutional review board of
Singapore General Hospital in accordance with the Declarations of
Helsinki and Istanbul, with a waiver of informed consent.

Data collected included patient demographics, etiology of
chronic liver disease, Child-Pugh status, and laboratory studies at
the time of HCC diagnosis, mode of HCC diagnosis, HCC-
related variables, and treatment modalities.

W-L Liou et al.

The etiology was classified as hepatitis B virus (HBV) if
the HBV surface antigen was positive, or anti-HBV core total
antibody positive in the absence of other risk factors for HCC, as
hepatitis C virus (HCV) if anti-HCV IgG antibody or HCV RNA
was positive and as alcohol if the consumption of alcohol
exceeded 60 g/day for at least 5 years in both male and female
patients.

Severity of underlying liver cirrhosis was classified based
on Child-Pugh status at the time of HCC diagnosis.

Mode of HCC diagnosis was considered as “surveillance”
if the HCC was diagnosed during regular surveillance of at-risk
patients for HCC. It is defined as “symptomatic” when the
patient was not under HCC surveillance and presented with

Table 1 Clinical characteristics of males and females with HCC
Patient characteristics Overall (n =1716) Male (n = 1373) Female (n = 343) P value
Age, median (IQR) 63 (55-71) 62 (54-69) 69 (61-76) <0.001
Ethnicity
Chinese 1505 (87.7%) 1197 (87.2%) 308 (89.8%) 0.26
Malay 130 (7.6%) 105 (7.6%) 25 (7.3%)
Indian 45 (2.6%) 1(3.0%) 4(1.2%)
Others 36 (2.1%) 0(2.2%) 6 (1.7%)
Eastern cooperative oncology group (ECOG) status
0 728 (45.7%) 572 (44.7%) 156 (49.8%) 0.10
1 437 (27.4%) 363 (28.4%) 4 (23.6%)
2 308 (19.3%) 255 (19.9%) 3 (16.9%)
3 98 (6.2%) 5 (5.9%) 23 (7.3%)
4 21 (1.3%) 4(1.1%) 7 (2.2%)
Etiology of underlying liver disease
HBV 1137 (66.3%) 930 (67.7%) 207 (60.3%)
HCV 8 (4.5%) 4 (4.7%) 14 (4.1%)
HBV/HCV 6 (3.3%) 0 (3.6%) 6 (1.7%)
Alcohol 3 (4.8%) 0 (5.8%) 3(0.9%)
Autoimmune 9 (0.5%) 2 (0.2%) 7 (2%)
Cryptogenic/NASH 353 (20.5%) 247 (17.9%) 106 (30.9%)
Viral 1271 (74.1%) 1044 (76 %) 227 (66.2%) <0.001
Non-viral 445 (25.9%) 329 (24.0%) 116 (33.8%)
HBV related 1193 (69.5%) 980 (71.4%) 213 (62.1%) <0.001
Non-HBV related 523 (30.5%) 393 (28.6%) 130 (37.9%)
Autoimmune 9 (0.5%) 2 (0.2%) 7 (2%) <0.001
Non-autoimmune 1707 (99.5%) 1371 (99.8%) 336 (98%)
Alcohol 3 (4.8%) 0 (5.8%) 3(0.9%) < 0.001
Non-alcohol 1633 (95.2%) 1293 (94.2%) 340 (99.1%)
HCC diagnosis
Surveillance 535 (31.3%) 406 (29.6%) 129 (37.9%) 0.003
Symptomatic 1177 (68.7%) 966 (70.4%) 211 (62.1%)
Ascites
None 1142 (67.8%) 922 (68.4%) 220 (65.5%) 0.21
Mild/controlled 272 (16.2%) 207 (15.4%) 65 (19.3%)
Severe/uncontrolled 270 (16%) 219 (16.2%) 51 (15.2%)
Encephalopathy
None 1638 (97.2%) 1308 (97 %) 330 (97.6%) 0.32
Grade I/l 39 (2.3%) 34 (2.5%) 5(1.5%)
Grade llI/IV 9 (0.5%) 6 (0.4%) 3(0.9%)
Child-Pugh status
A 899 (54.2%) 720 (54.1%) 179 (54.6%) 0.73
B 567 (34.2%) 452 (34.0%) 115 (35.1%)
C 192 (11.6%) 158 (11.9%) 34 (10.4%)
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Table 2 Comparison of patient characteristics based on the mode of HCC diagnosis

Gender differences in HCC survival

Patient characteristics Overall (n=1712) Surveillance (n = 535) Symptomatic (n = 1177) P value
Age, median (IQR) 63 (55-71) 63 (56-70) 63 (55-71) 0.992
Eastern cooperative oncology group (ECOG) status
0-1 1163 (73.1%) 475 (94.4%) 688 (63.3%) <0.001
2-4 427 (26.9%) 28 (5.6%) 399 (36.7%)
Etiology of underlying liver disease
HBV 1134 (66.2%) 351 (65.6%) 783 (66.5%)
HCV 7 (4.5%) 1(5.8%) 6 (3.9%)
HBV/HCV 6 (3.3%) 7 (1.3%) 9 (4.2%)
Alcohol 3 (4.8%) 4 (6.4%) 9 (4.2%)
Autoimmune 9(0.5%) 5(0.9%) 4(0.3%)
Cryptogenic/NASH 353 (20.6%) 107 (20%) 246 (20.9%)
HBV related 1190 (69.5%) 358 (66.9%) 832 (70.7%) 0.116
Non-HBV related 522 (30.5%) 177 (33.1%) 345 (29.3%)
Viral 1267 (74.0%) 389 (72.7%) 878 (74.6%) 0.409
Non-viral 445 (26.0%) 146 (27.3%) 299 (25.4%)
Ascites
None 1140 (67.8%) 447 (85.3%) 693 (59.8%) <0.001
Mild or severe 542 (32.2%) 77 (14.7%) 465 (40.2%)
Encephalopathy
None 1636 (97.1%) 510 (97.5%) 1126 (97.0%) 0.784
Grade I/l 39 (2.3%) 1(2.1%) 28 (2.4%)
Grade llI/IV 9(0.5%) 2 (0.4%) 7 (0.6%)
Child-Pugh status
A 898 (54.2%) 393 (76.3%) 505 (44.2%) <0.001
BorC 759 (45.8%) 122 (23.7%) 637 (55.8%)
Table 3 Comparison of HCC characteristics between genders
Tumor characteristic Overall (n=1716) Male (n = 1373) Female (n = 343) P value
Numbers of lesion
Single 890 (52.7%) 685 (50.7%) 205 (60.8%) <0.001
Multiple/diffuse 799 (47.3%) 667 (49.3%) 132 (39.2%)
Tumor diameters (mm), median (IQR) 6 (20-71) 39.5 (20-78) 30 (17-56.5) 0.038
Portal vein invasion 480 (30.6%) 419 (33.4%) 61 (19.4%) <0.001
Lymph node involvement 129 (8%) 111 (8.6%) 18 (5.6%) 0.048
Distant metastases 174 (10.4%) 148 (11.0%) 26 (7.7%) 0.043
AFP, median (IQR) 9 (8-4123.5) 2 (8-544) 56 (7-1905.5) 0.57
BCLC
0/A 468 (30.7 %) 348 (28.4%) 120 (39.7%) <0.001
B/C/D 1058 (69.3%) 876 (71.6%) 182 (60.3%)
Treatment
Curative 534 (31.1%) 411 (29.9%) 123 (35.9%) 0.12
Non-curative 390 (22.7%) 321 (23.4%) 69 (20.1%)
Best supportive care 510 (29.7%) 410 (29.9%) 100 (29.2%)
symptoms. Barcelona Clinic Liver Cancer (BCLC) system which treatment modalities included transhepatic arterial

incorporates a patient’s physical functional status and liver func-
tional status, as well as tumor characteristics based on imaging,
was used to stage HCC in our study population.

Treatment modalities were classified into three categories,
curative, non-curative, and best supportive care. Curative treat-
ment modalities included liver transplantation, surgical resection,
and radiofrequency or microwave ablation. Non-curative

chemoembolization (TACE), Ytrium-90 selective internal radia-

tion therapy (Y90-SIRT),

stereotactic body radiation therapy

(SBRT), and systemic therapy. If the patient did not receive any

specific  HCC treatment, it was deemed

supportive care.

the best

A survival census was performed with the National Regis-
try of Death on October 31, 2015. Under the law, all deaths of
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Table 4 Comparison of HCC characteristics based on the mode of HCC diagnosis
Tumor characteristic Overall (n=1712) Surveillance (n = 535) Symptomatic (n = 1177) P value
Numbers of lesion
Single 889 (52.7%) 367 (69.5%) 522 (45.0%) <0.001
Multiple/diffuse 799 (47.3%) 161 (30.5%) 638 (565.0%)
Tumor diameters (mm), median (IQR) 36 (20-71) 23 (16-38) 56 (29-100) <0.001
Portal vein invasion 480 (30.6%) 36 (6.9%) 444 (42.4%) <0.001
Lymph node involvement 129 (8%) 11 (2.1%) 118 (10.8%) <0.001
Distant metastases 174 (10.4%) 3 (0.5%) 171 (14.9%) <0.001
AFP, median (IQR) 79 (8-4139) 10.5 (4-46.2) 520 (18-12 000) <0.001
BCLC
0/A 467 (30.6%) 341 (69.7%) 126 (12.2%) <0.001
B/C/D 1058 (69.4%) 148 (30.3%) 910 (87.8%)
Treatment
Curative 532 (37.2%) 350 (72.0%) 182 (19.2%) <0.001
Non-curative 390 (27.2%) 101 (20.8%) 289 (30.6%)
Best supportive care 510 (35.6%) 35 (7.2%) 475 (50.2%)

Patients enrolled in the database
between 1988 and 2021
N=1,716

Patients enrolled after
31 October 2015
N = 446

Patients included in
survival analysis
N =1,270

Figure 1 Flowchart of study population with survival census on
October 31, 2015.

local residents must be reported to the National Registry of
Deaths.

Statistical analysis. Continuous variables were presented
as median with interquartile range (IQR) and compared using the
Mann—Whitney U test. Categorical variables were presented as
frequencies and percentages and compared using the Chi-square
test. Survival census was performed on October 31, 2015. Sur-
vival duration was defined from the date of HCC diagnosis to the
date of death as recorded in the National Registry of Deaths or
censored on October 31, 2015 if the patient was still alive. The
survival probability was calculated using Kaplan—Meier method
and compared using the log-rank test. To factor in the possibility
of lead-time bias, which represents the apparently improved

survival due to earlier HCC diagnosis in the course of the dis-
ease, we subtracted the calculated lead-time from the survival
duration for patients in the surveillance group. The lead time was
calculated based on the formula, T =3 x HCC doubling
time x log(d'/d®/log2, which was proposed by Schwartz er al.*
T is the lead time in days, d° and d' are the median tumor diame-
ters of the surveillance group and the symptomatic group respec-
tively from the survival analysis cohort. We calculated the lead
time with an assumption of three different HCC doubling times,
60, 90, and 120 days, in keeping with the ranges used in previ-
ous studies.’”’ Univariate and multivariable Cox proportional
hazard regression analyses were performed to identify factors
associated with overall survival. A two-tailed P value of 0.05 or
less was considered statistically significant. All statistical ana-
lyses were performed using SPSS version 28 (IBM).

Results

Patient characteristics. A total of 1716 patients with
HCC between 1988 and August 2021 were included in our study,
80% were males. Patients’ baseline demography and characteris-
tics are shown in Table 1. Females were significantly older at
HCC diagnosis (median age of 69 vs 62, P <0.001). Females
had a significantly higher frequency of non-viral liver disease
(33.8% vs 24.0%, P < 0.001). In terms of specific etiology, auto-
immune liver disease was more common (2.0% vs 0.2%,
P <0.001), and alcohol was less common (0.9% vs 5.8%,
P <0.001) in females. There was no difference in the surveil-
lance status for viral and non-viral liver disease (Table 2). There
was also no difference in the distribution of Child-Pugh status
between the two genders.

Clinical presentation and tumor characteristics.
Significantly more females were diagnosed with HCC via sur-
veillance compared to males (37.9% vs 29.6%, P = 0.003). As a
result, females had less advanced HCC at diagnosis. The differ-
ences in HCC characteristics between the two genders are shown
in Table 3. Females had a higher frequency of solitary HCC
(60.8% vs 50.7%, P < 0.001) as well as smaller median tumor
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Figure 2 Overall survival of males and females with HCC. The difference in survival was statistically significant (P = 0.026 by Kaplan—-Meier, log-

rank test). ——, Male; -----, Female.
Table5 1, 3, 5-year survival
1 year (%) 3 years (%) 5 years (%) P value
Overall
Male 39 23 16 0.026
Female 48 29 21
Surveillance group
Male 53 30 22 0.836
Female 57 34 20
Symptomatic group
Male 21 9 5 0.056
Female 27 14 10

size (30.0 vs 39.5 mm, P < 0.001) when compared with males.
Females also had a lower frequency of portal vein tumor inva-
sion (19.4% vs 33.4%, P < 0.001) and extrahepatic involvement
(5.6% vs 8.6%, P = 0.048). Similarly, significantly more females
were in BCLC stages 0/A (39.7% vs 28.4%, P < 0.001). Alpha-
fetoprotein (AFP) concentration at the time of HCC diagnosis
did not differ significantly between the two genders (Table 3).

Comparison of clinical and tumor characteristics
of patients with HCC diagnosed via surveillance
versus symptomatic presentation. As surveillance was
the main factor affecting survival in our study populations, we
compared the baseline clinical and HCC characteristics of
patients with HCC diagnosed via surveillance versus symptom-
atic presentation. Patients who had HCC diagnosed via

JGH Open: An open access journal of gastroenterology and hepatology 7 (2023) 377-386

surveillance had significantly better Eastern Cooperative Oncol-
ogy Group (ECOG) status (ECOG 0-1 94.4% vs 63.3%,
P < 0.001) at the time of HCC diagnosis. Surveillance cases also
had significantly better Child-Pugh status (Child-Pugh A, 76.3%
vs 44.2%, P <0.001) and were free of ascites at presentation
(85.3% vs 59.8%, P < 0.001) (Table 2). In terms of tumor char-
acteristics, HCCs in the surveillance group were less advanced at
presentation, as evidenced by significantly smaller tumor size
(23 vs 56 mm, P < 0.001), less portal vein invasion (6.9% vs
42.4%, P < 0.001), and less extrahepatic involvement (0.5% vs
14.9%, P < 0.001) (Table 4). Patients who had HCC diagnosed
via surveillance also had significantly better BCLC stage (BCLC
0/A, 69.7% vs 12.2%, P <0.001) and hence were significantly
more likely to receive curative treatment (72.0% vs 19.2%,
P <0.001) (Table 4).

Treatment and survival analysis. More females under-
went HCC treatment with curative intent compared with males,
but this was not statistically significant (35.9% vs 29.9%,
P = 0.053) (Table 3).

As the survival census was performed on October
31, 2015, patients who were enrolled in the database after this
date were excluded from the survival analysis. A total of 1270
patients were included in the survival analysis (Fig. 1).

The overall median survival of HCC was significantly
higher in females than in males (10.1 vs 6.1 months, P = 0.03)
(Fig. 2). The 1-, 3- and 5-year survival rates were 48%, 29%,
and 21% in females compared to 39%, 23%, and 16% in males
respectively (Table 5).
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Table 6 Univariate and multivariable Cox regression analysis on overall survival

Univariate Multivariable
Variable Hazard ratio Confidence interval P value Hazard ratio Confidence interval P value
Female 0.84 0.72-0.98 0.026 0.96 0.79-1.17 0.695
Age 1.01 1.01-1.02 <0.001 1.01 0.99-1.01 0.086
Surveillance 0.73 0.62-0.86 <0.001 0.81 0.67-0.99 0.042
Child-Pugh A 0.36 0.32-0.41 <0.001 0.58 0.49-0.68 <0.001
BCLC 0/A 0.23 0.19-0.27 <0.001 0.40 0.21-0.50 <0.001
Single lesion 0.49 0.43-0.55 <0.001 0.78 0.67-0.91 0.002
Absence of metastasis 0.33 0.27-0.39 <0.001 0.56 0.46-0.69 <0.001
Absence of portal vein tumor thrombosis 0.26 0.22-0.29 <0.001 0.41 0.35-0.49 <0.001
Non-viral etiology 0.93 0.79-1.08 0.327 - - -
Table 7 Comparison of survival between males and females stratified Table 8 Differences in survival after adjustment for lead time
by treatment modality
Median survival (Days)
1 year (%) 3 years (%) 5 years (%) P value
Doubling Estimated lead

Curative’ times (Days) times (Days) Male Female P value

Male 87 67 50 0.310

Female 9 73 57 60 184 169 260 0.036
Non-curative’ 90 277 164 251 0.052

Male 39 13 5 0.178 120 369 159 248 0.057

Female 43 19 16
Best supportive care symptomatic group (14.0 vs 5.6 months, P <0.001) (Fig. 3).

Male 13 ! 0 0114 When females were compared with males according to the mode

Female 17 3 0

*Non-curative: TACE, Y90-SIRT, SBRT, or systemic therapy.
*Curative: Resection, radiofrequency ablation, or liver transplant.

In univariate analysis, the female gender was associated
with better survival when compared to the male. However, this
was not statistically significant in multivariable analysis. Multi-
variable Cox regression analysis after adjusting for gender and
age showed that the main predictors for improved survival were
HCC diagnosis via surveillance, Child-Pugh status A, BCLC
0/A, and HCC with less advanced features (Table 6). When sur-
vival was analyzed according to the treatment modality, there
was no statistically significant difference between the two gen-
ders (Table 7).

As HCC diagnosis via surveillance was a predictor for sur-
vival, we performed statistical analysis to adjust for possible
lead-time bias. The median diameter of HCC from the survival
analysis cohort was 57 mm in the symptomatic group, and
28 mm in the surveillance group. Based on these tumor diameters
and HCC doubling times of 60, 90, and 120 days, the calculated
lead time bias in our populations corresponded to 184, 277, and
369 days respectively. Survival benefit remained significant in
females after adjustment of HCC doubling time of 60 days
(P = 0.036). However, the survival benefit with HCC doubling
times of 90 and 120 days decreased to near significance
(Table 8).

When the survival was analyzed according to the mode of
diagnosis, the median survival was higher in patients with HCC
diagnosed through surveillance in comparison to the

of HCC diagnosis, there was no significant difference in survival
in between the two genders, as shown in Figures 4, 5.

Discussion

This large cohort study of multi-ethnic Asian patients across
three decades demonstrated several clinical differences between
males and females with HCC. Importantly, females diagnosed
with HCC had better survival than their male counterparts. How-
ever, this advantage in survival disappeared when the analysis is
adjusted according to the mode of HCC diagnosis, that is, via
HCC surveillance versus symptomatic HCC disease. This sug-
gests that the better survival of females with HCC may be due to
more of them being diagnosed via surveillance rather than HCCs
in females being less aggressive compared to males.

Our study confirmed the predilection of HCC for males,®
with a male-to-female ratio of 4 to 1. Studies have hypothesized
sex hormones as the potential biological factors in the pathogene-
sis of HCC, with the protective effect of estrogen against HCC
development and increased risk with testosterone.”'® Traditional
factors driving this male predominance in HCC include higher
prevalence of HBV infection in males as well as gender differ-
ences in high-risk lifestyle behavior with heavier alcohol con-
sumption and smoking among males.!’ Nevertheless, this male
predominance may diminish in the near future with the control of
HBV and HCV and the increasing prevalence of NAFLD espe-
cially in females. "

In this study, females were diagnosed at a significantly
older age than males. It is well known that chronic HBV infec-
tion confers a higher risk of HCC as the HBV itself is oncogenic,
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Figure 3 Survival of patients with HCC diagnosed via surveillance versus symptomatic presentation. The difference in survival was statistically sig-
nificant (P < 0.001 by Kaplan-Meier, log-rank test). ----- , surveillance; —, symptomatic.
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Figure 4 Survival of patients with HCC diagnosed via surveillance. The difference in survival was statistically not significant (P = 0.836 by Kaplan—
Meier, log-rank test). —, Male; -----, Female.
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Figure 5 Survival of patients with HCC diagnosed via symptomatic presentation. The difference in survival was statistically not significant

(P = 0.056 by Kaplan-Meier, log-rank test).——, Male; -----, Female.

and hence HCC may develop at a younger age regardless of
underlying cirrhosis status.'® This age difference may be due to a
significantly higher proportion of males with HBV as the under-
lying etiology of their HCC. Indeed, HCC patients with HBV
were significantly younger at diagnosis compared with those with
non-HBV causes (data not shown). Notably, other workers have
shown that females were also older at diagnosis in both areas
with high'* or low'>"!” prevalence of HBV infection, suggesting
there are other additional factors contributing to the age
difference.

Our study demonstrated that females with HCC had better
overall survival than males. This finding has been reported previ-
ously, with the majority of the studies involving Western
populations and only two studies being in Asian cohorts.®'*'®
We have also shown that a significantly higher proportion of
females had HCC diagnosed during regular HCC surveillance.
However, only two of the aforementioned studies looked at HCC
surveillance status.'®'® Rich er al. reported survival superiority
in females with HCC, and more HCCs were diagnosed via sur-
veillance in females but this was not statistically significant.'® In
the study by Farinati et al. more HCCs were detected through
surveillance among females.'® This is similar to our study where
there was no survival advantage in females when a comparison
was made based on HCC surveillance status. In the two studies
involving Asian populations, both reported better survival in
female patients with HCC but did not look at the patients” HCC
surveillance status.®'* Thus our study is the first to demonstrate
that better survival in Asian females with HCC is likely due to

384

better adherence to HCC surveillance. Nevertheless, it should be
mentioned that although the Asian study by Tangkijvanich et al.
did not look at HCC surveillance status, gender was not an inde-
pendent predictor of survival, and the independent factors, such
as tumor stage at initial diagnosis, could have been related to
surveillance.'*

Multivariable analysis confirmed that the detection of
HCC at an early stage via surveillance was a predictor of
improved survival. As a significantly higher proportion
of females had HCC diagnosed during regular HCC surveillance,
the tumor was detected at a significantly earlier BCLC stage,
with significantly smaller tumor size and significantly lower inci-
dences of portal vein tumor invasion and extrahepatic involve-
ment. Being diagnosed at an earlier stage allows better
therapeutic options, as evidenced by the trend of a higher propor-
tion of women receiving curative treatment options in this study.
Although Child-Pugh status was also a predictor of better sur-
vival, there was no significant difference between the two gen-
ders in their Child-Pugh status. Hence Child-Pugh status did not
account for the difference in survival between females and males.
Although patients with non-viral liver disease were significantly
greater in females than in males, there was no difference in the
surveillance status for viral and non-viral liver disease. Hence,
the discrepancy in the proportion of viral and non-viral liver dis-
ease in females and males did not account for females undergo-
ing more regular surveillance.

It can be argued the survival benefit seen in our female
patients is due to a long lead-time bias inherent in a surveillance
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population as the survival advantage diminished when we fac-
tored in the lead-time duration of 90 and 120 days as opposed to
a lead-time duration of 60 days. However, surveillance is cur-
rently the only way to detect HCC at an early stage. Surgical
treatment including resection and liver transplantation, as well as
ablation, are the mainstay and only potentially curative treat-
ments for patients with HCC, with 5-year survival exceeding
70%."° These options are only possible with early detection of
HCC. In other words, in a patient who is destined to develop
HCC, being diagnosed at an early stage during HCC surveillance
will allow better chances for curative treatment and correspond-
ingly better survival. Indeed, a randomized controlled study by
Zhang et al. showed that biannual surveillance versus non-
surveillance improved HCC survival.>® The role of HCC surveil-
lance has been well established and proven over the years, with
improvement in the prognosis of HCC as well as overall survival
in patients with cirrhosis.>' %

To our knowledge, this is one of the largest studies to
examine gender differences in HCC characteristics and prognosis
and the only multi-ethnic study in Asia. This is also the first
Asian study to show that better survival in females with HCC is
likely due to better adherence to a program of HCC surveillance.

One of the limitations of our study is lead-time bias as that
is often unavoidable in an observational study. As mentioned ear-
lier, we addressed this by studying the effect of possible lead
time bias with various HCC sojourn times as HCC is known to
have various tumor doubling times.** Another limitation of our
study is that we did not explore why females were more adherent
to HCC surveillance. A recent study looking at HCC surveillance
compliance showed that females were 2.5 times more likely to
participate in HCC surveillance programs than males.”> Female
gender was also associated with a higher compliance rate with
HCC surveillance in another study.® Common factors associated
with higher compliance rates in these two studies included a fam-
ily history of liver cancer, older age, lower household income,
and higher education degree. The exact reasons for this
healthcare-seeking behavioral difference between females and males
remain unclear and may be related to conformity to masculinity.?’
Owing to the retrospective design of our analysis, we were unable
to identify the reasons for this gender difference in adherence rate in
our population but were likely due to a combination of various
socio-economic factors as seen in the other studies.

In conclusion, the gender difference in HCC survival in
our study was due to better adherence to a surveillance program
among female patients. Thus, our study reinforces the importance
of regular HCC surveillance to detect early-stage HCC in patients
at risk of developing HCC. More efforts are needed to improve
our patients’ adherence to a program of regular surveillance
for HCC.
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