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Introduction: Hepatocellular carcinoma (HCC) causes more than 200,000 women deaths
annually. This study aimed to investigate the clinical features, provide prognostic factors for
female patients with HCC, and performed a literature review on them in the Association of
Southeast Asian Nations (ASEAN).

Materials and Methods: We conducted a retrospective cohort study of female patients
with HCC at Thammasat University Hospital, Thailand between January 2009 and
January 2019. Furthermore, important aspects of female patients with HCC in the ASEAN
published in PubMed and Scopus up to October 2020 were extensively reviewed.

Results: A total of 187 female patients with HCC were included (mean age 65.7+11.9
years). Elderly females were diagnosed with HCC at a more advanced stage than younger
individuals (37.0% vs 23.2%, p=0.049, OR 1.94, 95% CI 1.00-3.78) and the younger group
had a significantly higher overall 2-year survival rate than the elderly group (65.0% vs
45.5%, p=0.03, OR 2.23, 95% CI 1.09—4.57). Abdominal pain (HR 9.89, 95% CI 2.85—
34.38, p<0.001), ascites at presentation (HR 2.77, 95% CI 1.11-6.92, p=0.03), ruptured
hepatoma (HR 14.68, 95% CI 12.60-83.09, p=0.002), advanced-stage HCC (HR 9.74, 95%
CI 1.89-50.26; p=0.007), and serum hypoalbuminemia (HR 4.67, 95% CI 1.62-13.50,
p=0.004) were significantly associated with poor survival rate. From the ASEAN, a total
of 543 females HCC patients from 6 studies were extensively reviewed. Chronic hepatitis
B infection was among the pre-existing liver disease leading to HCC in ASEAN. HCC in
females of the ASEAN occurred most often at an advanced age and had a grave prognosis.
Conclusion: HCC affects a large number of females, especially in Thailand and the
ASEAN, is diagnosed at an advanced stage and had a grave prognosis. Abdominal pain,
ascites, ruptured HCC, advanced-stage HCC, and serum hypoalbuminemia are associated
with poor prognosis. Early detection of HCC and prompt treatment in patients at risk could
result in better survival outcomes.
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Introduction

Hepatocellular carcinoma (HCC) is the sixth most common cancer and the fourth
cause of cancer-related mortality worldwide with more than 800,000 new cases and
almost 800,000 deaths per year. Interestingly, HCC has a particular impact on the
female population with about 240,000 new cases diagnosed annually, and it is the
sixth leading cause of cancer-related death in females worldwide." The Association
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of Southeast Asian Nations (ASEAN) is the subregion
with the second highest incidence of HCC worldwide
after East Asia.' HCC reaches its peak incidence at the
age of 70 years and is rarely seen in patients younger than
40. The prevalence of HCC is significantly higher in men
than in women, and the ratio of males to females with
HCC varies from 2:1 to 4:1, depending on the geographic
region. A male predominance of HCC is evident in the
Asia-Pacific region, an area of endemic chronic hepatitis
B infection.”* The age-standardized incidence rate of
HCC in Thailand is 22.3 per 100,000 person-years.
Classified by gender, the age-standardized incidence rate
is higher in men than in women (34.8 vs 11.3 per
100,000 person-years, respectively).’

Chronic hepatitis B or hepatitis C infection, alcoholic
liver disease, and non-alcoholic fatty liver disease are
major risk factors for the progression of cirrhosis and the
development of HCC in 80-90% of HCC patients.”
Greater than 75% of all cases are related to chronic hepa-
titis B virus (HBV) and hepatitis C virus (HCV) infection,
which have caused a 20-fold increase in the risk for
development of HCC.® In Thailand, HBV is the main
etiologic risk factor for HCC, followed by alcohol con-
chronic HCV
cirrhosis.” However, the information about prognostic fac-

sumption, infection and cryptogenic
tors and survival outcomes in females with HCC is scarce
due to the limited number of available studies.” ' This
study aimed to compare clinical presentation, disease etiol-
ogy, treatment received, and survival rate between the
with HCC.
Moreover, this study provided prognostic factors related

elderly and younger female patients

to the survival of women with HCC.

Materials and Methods

Study Design

This was a retrospective cohort study of women diagnosed
with HCC who were regularly followed up at Thammasat
University Hospital, Thailand between January 2009 and
January 2019. Female patients older than 18 years and
diagnosed HCC were included. HCC was diagnosed by
typical radiologic characteristic findings of multiphasic
computed tomography (CT) scan, or dynamic contrast-
enhanced magnetic resonance imaging (MRI), or con-
firmed by pathology. The data including demographic
data, age at HCC diagnosis, underlying diseases, causes
of chronic liver disease, clinical presentation, baseline
laboratory values, histopathological findings, imaging

findings (tumor size, portal or hepatic vessel involvement,
extrahepatic metastasis, and complications), treatment, and
overall survival were extensively reviewed. HCC was
classified by the Barcelona Clinic Liver Cancer (BCLC)
staging into early (BCLC stage 0 and A), intermediate
(BCLC stage B) and advanced stages (BCLC stage
C and D). Child-Turcotte-Pugh (CTP) and Model for
End-Stage Liver Disease (MELD) scores were used to
assess the severity of cirrhosis. p53 mutation analysis
was performed from liver biopsies by immunohistochem-
istry staining.

Definitions

The Association of South East Asian Nations (ASEAN) is
a union within the Southeast Asian region that aims for
multinational-cooperation in many aspects, including pub-
lic health. There are 10 member states as follows: Brunei,
Cambodia, Indonesia, Laos, Malaysia, Myanmar, The
Philippines, Singapore, Thailand, and Vietnam.

defined as
a chronological age of 65 years old and older.

Elderly women are those  with

Diagnosis of HCC by imaging follows an algorithm
according to the Liver Imaging Reporting and Data
System (LI-RADS) system,'* which includes characteris-
tic typical of HCC on imaging: arterial phase hyperen-
hancement and venous or delayed phase washout.

Hypoalbuminemia is defined as serum albumin less
than 3.0 g/dL.

Treatment included surgery (liver resection), radiofre-
quency ablation (RFA), transarterial chemoembolization
(TACE), systemic therapy, or palliative care.

Statistical Analysis

Continuous data are presented as mean and standard devia-
tion. Nominal data were analyzed by the chi-squared test,
or Fisher’s exact test, where appropriate. Univariate ana-
lysis and multivariate analysis were performed to assess
the association between variables and the overall survival
rate by Cox’s proportional hazards model. A p-value less
than 0.05 was considered to indicate statistical signifi-
cance. All statistical analyses were performed by using
IBM SPSS Statistics version 26.0 (SPSS Inc., Armonk,
NY, USA). The study was conducted according to the
good practice guideline, as well as the Declaration of
Helsinki. This study was approved by the Human
Research Ethics Committee of Thammasat University,
Pathumthani, Thailand. The project number for ethics
approval was MTU-EC-IM-1-135/62. The committees
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waived informed patient consent due to the retrospective
study design and allowed the authors to review their med-
ical records for our study. Thus, it involves less than the
minimal risk and no impact on the rights and well-being of
the research participants. Patients’ data were kept strictly
confidential.

Results

Patients

A total of 187 female patients were included, and their
mean age was 65.7+11.9 years. The most common under-
lying diseases were essential hypertension (30.1%), dia-
betes mellitus (28.8%), and dyslipidemia (22.7%).
Moreover, there were 3 (3.8%) and 9 (10.6%) patients
with metabolic syndrome in the younger and older groups,
respectively (p = 0.100). Most patients were asymptomatic
(43.9%). The most common presenting symptoms were
weight loss (18.5%), abdominal pain (17.2%), and fatigue
(15.3%). Thirty-two (20.4%) and 31 (19.8%) patients had
hepatomegaly and ascites, respectively. The leading causes
of chronic liver disease in female HCC were as follows:
chronic HBV infection (39.8%), nonalcoholic steatohepa-
titis (NASH) (27.8%), chronic HCV infection (26.7%),
alcohol (5.7%), and others (1.7%). There were 65
(39.2%), 74 (44.6%), and 27 (16.3%) patients classified
as Child-Pugh class A, B, and C, respectively. The mean
MELD-Na score was 12.8 4+ 6.1. The baseline laboratory
values, and survival rates were demonstrated in Table 1.

Difference Between the Elderly Group

and the Younger Group

All 187 patients were divided into 2 groups by age. As
demonstrated in Table 1, 99 (52.9%) patients were in the
elderly group (>65 years old), with a mean age of 74.9
years, whereas 88 (47.1%) patients were in the younger
group (<65 years old), with a mean age of 55.3 years. The
elderly group had significantly more comorbidities, which
were essential hypertension (40.0% vs 19.2%, p = 0.004),
diabetes mellitus (28.8% vs 18.0%, p = 0.003), and dysli-
pidemia (34.1% vs 10.3%, p <0.001), than the younger
group. The most common cause of chronic liver disease
leading to HCC was chronic HBV infection which was
less commonly found in the elderly group (26.6% vs
54.9%, p < 0.001, OR 0.30, 95% CI 0.16-0.56). In con-
trast, nonalcoholic steatohepatitis was more commonly
found as chronic liver disease in elderly patients than in
younger patients with HCC (41.5% vs 12.2%, p < 0.001,

OR 5.10, 95% CI 2.34-11.12). There was no significant
difference in the largest size and number of HCC, portal
and hepatic vessel invasion, distant metastasis, and pathol-
ogy between the 2 groups (Table 2). Of 12 patients whose
pathological specimens were tested for TP 53 gene muta-
tions, and 2 (18.2%) patients were positive for the
mutations.

BCLC Staging, Treatment Modalities and

Survival Outcomes

According to BCLC staging, the elderly group presented
with HCC at a more advanced stage than the younger
group (37.0% vs 23.2%, p = 0.049, OR 1.94, 95% CI
1.00-3.78), but the younger group had a higher proportion
in the intermediate stage (22.8% vs 36.6%, p = 0.047, OR
0.51, 95% CI 0.26-0.99). Of all patients with HCC, 7.0%
had received surgical hepatic resection, while 30.0% and
35.3% underwent RFA and TACE, respectively. Advanced
HCC patients who had received only supportive care had
the lowest median survival time of 3.5 months as shown in
Figure 1. Patients with HCC who underwent surgical
hepatectomy as the primary treatment had the highest
1-year survival rate (100%) compared with RFA (87.3%,
p = 0.329), TACE (75.0%, p = 0.053), and palliative care
(27.0%, p <0.001). The elderly group had a lower 2-year
survival rate than the younger group (45.5% vs 65.0%, p =
0.028, OR 2.23, 95% CI 1.09-4.57).

Prognostic Factors Associated with the

Survival Rate

Serum hypoalbuminemia was more commonly found in
the advanced stage than in the intermediate or early stage
(79.2% vs 56.9% vs 32.9%, p <0.001) and significantly
associated with the 1-year survival rate in the early stage
as shown Figure 2. Univariate and multivariate analyses
were performed to determine the association between
prognostic factors and overall survival. Some statistically
significant variables in univariate analysis were used to
perform a multivariate analysis. In multivariate Cox
regression analysis, patients who had abdominal pain at
presentation (hazard ratio [HR] 9.89; 95% CI 2.85-34.38;
p<0.001), ascites (HR 2.77; 95% CI 1.11-6.92; p=0.029),
ruptured HCC (HR 14.68; 95% CI 12.60-83.09; p=0.002),
advanced BCLC staging (HR 9.74, 95% CI 1.89-50.26;
p=0.007), and serum hypoalbuminemia (HR 4.67; 95% CI
1.62-13.50; p=0.004) were
prognosis.

associated with poor
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Table | Demographic Data and Clinical Data of HCC Patients Classified by Age

Parameter Total (n = 187) < 65 Years (n = 88) > 65 Years (n = 99) P-value
Age (years; mean * SD) 657+ 11.9 55376 749 % 6.1 0.282
tUnderlying disease
Essential hypertension 49 (30.1%) 15 (19.2%) 34 (40.0%) 0.004
Diabetes mellitus 47 (28.8%) 14 (18.0%) 33 (28.8%) 0.003
Dyslipidemia 37 (22.7%) 8 (10.3%) 29 (34.1%) <0.001
Family history of HCC 4 (2.5%) 3 (3.9%) 1 (1.2%) 0.350
*Active alcohol drinking 12 (6.8%) 8 (9.8%) 4 (4.3%) 0.149
SClinical presentations
Asymptomatic 69 (43.9%) 35 (46.1%) 34 (42.0%) 0.607
Weight loss 29 (18.5%) 13 (17.1%) 16 (19.8%) 0.669
Abdominal pain 27 (17.2%) 12 (15.8%) 15 (18.5%) 0.651
Evidence of cirrhosis 175 (94.6%) 81 (93.1%) 94 (95.9%) 0.520
SPhysical examination
Hepatomegaly 32 (20.4%) 18 (24.0%) 14 (17.3%) 0.282
Ascites 31 (19.8%) 15 (20.0%) 16 (19.5%) 0.939
Splenomegaly 8 (5.1%) 4 (5.3%) 4 (4.9%) 1.000
*Cause of chronic liver disease
HBV 70 (39.8%) 45 (54.9%) 25 (26.6%) <0.001
NASH 49 (27.8%) 24 (12.2%) 39 (41.5%) <0.001
HCV 47 (26.7%) 23 (28.1%) 24 (25.5%) 0.707
Alcohol 10 (5.7%) 5 (6.1%) 5 (5.3%) 1.000
Others 3 (1.7%) 0 3 (3.2%) 0.249
fiChild-Pugh
A 65 (39.2%) 31 (40.3%) 34 (38.2%) 0.787
B 74 (44.6%) 33 (42.9%) 41 (46.1%) 0.678
C 27 (16.3%) 13 (16.9%) 14 (15.7%) 0.841
MELD-Na score (mean * SD) 12.8+6.1 12.7+6.2 12.9+6.0 0.873
Laboratory values (mean + SD)
Hemoglobin (g/dL) 11.4+17 11.57 1.6 11319 0.230
Platelet (10%/uL) 150.9 + 94.2 1532 + 107.5 148.9 + 81.6 0.765
Total bilirubin (mg/dL) 2.1 £34 23+34 2033 0.506
ALT (U/L) 61.3 £50.2 64.4 + 40.8 58.7 £ 572 0.447
AST (U/L) 120.1 + 128.9 140.3 + 142.2 102.8 = 114.1 0.056
Albumin (g/dL) 2907 2907 29 %07 0.721
Prothrombin time (sec) 148 + 2.0 I15.1 £2.0 14.59 £ 2.0 0.960
Survival
6-month survival rate 100 (73.0%) 51 (76.1%) 49 (70.0%) 0.420
|-year survival rate 88 (65.7%) 47 (71.2%) 41 (60.3%) 0.183
2-year survival rate 69 (54.8%) 39 (65.0%) 30 (45.5%) 0.028

Notes: f(n = 163), ¥(n = 176), 3(n = 157), {I(n = 166).
Abbreviations: SD, standard deviation; HCC, hepatocellular carcinoma; HBV, hepatitis B virus; NASH, non-alcoholic steatohepatitis; HCV, hepatitis C virus; MELD, model
for end-stage liver disease; ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Female Patients with HCC in the ASEAN from Malaysia; and 20 patients from Vietnam) were
There were 6 ASEAN studies reporting HCC in females. included. Only 3 studies (2 studies from Thailand and 1
A total of 543 women female HCC patients (252 patients  study from Vietnam) reported the data on female HCC
from Singapore; 226 patients from Thailand; 45 patients patients, while the remaining studies reported the data on
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Table 2 Clinical Parameters and Management of Female HCC Patients

Parameter Total (n = 184) < 65 Years (n = 87) > 65 Years (n = 97) P-value
TBCLC staging

Early 70 (40.2%) 33 (40.2%) 37 (40.2%) 0.997

Intermediate 51 (29.3%) 30 (36.6%) 21 (22.8%) 0.047

Advanced 53 (30.5%) 19 (23.2%) 34 (37.0%) 0.049
*Number of mass

Single 91 (49.5%) 42 (48.3%) 49 (50.5%) 0.762

Multiple 93 (50.5%) 45 (51.7%) 48 (49.5%) 0.762
Major vessel invasion 39 (21.1%) 14 (16.1%) 25 (25.8%) 0.109
Extrahepatic metastasis 19 (10.3%) 9 (10.3%) 10 (10.3%) 0.994
Ruptured HCC 19 (10.3%) 9 (10.3%) 10 (10.3%) 0.994
$Pathology

Well differentiated 2 (13.3%) 2 (25%) 0 0.467

Moderately differentiated 10 (66.7%) 4 (50.0%) 6 (87.7%) 0.282

Poorly differentiated 3 (20.0%) 2 (25.0%) 1 (14.3%) 1.000
TP 53 gene positive 2 (18.2%) 2 (33.3%) 0 0.455
Treatment

Surgery 13 (7.0%) 7 (8.0%) 6 (6.1%) 0611

RFA 56 (30.0%) 29 (33.0%) 27 (27.3%) 0.397

TACE 66 (35.3%) 33 (37.5%) 33 (33.3%) 0.552

Palliative care 71 (38%) 29 (33%) 42 (42.4%) 0.183

Notes: f(n = 174), ¥(n = 184), (n = 15), i(n = 11).

Abbreviations: BCLC, Barcelona clinic liver cancer; HCC, hepatocellular carcinoma; RFA, radiofrequency ablation; TACE, transarterial chemoembolization.

all patients, including men and women. The most common
cause of chronic liver disease leading to HCC in women in
the ASEAN was HBYV, and the range was wide, from 39.8%
to 85.7%. A large number of female patients in the ASEAN
were diagnosed at a more advanced stage and had poor
overall survival. The clinical characteristics and survival of

female HCC patients are demonstrated in Table 3.

Discussion
More men than women are typically affected by HCC.

However, approximately 240,000 females are newly
Median survial time
Surgery 37.5
RFA 12.5
TACE 13.8
Palliative care 3.5

months

Figure | Median survival time with each management strategy.

diagnosed with HCC annually, highlighting the importance
of this cancer in the global female population.' Liver cirrhosis
is a main cause of approximately 70-90% of patients with
HCC. This study disclosed that a higher proportion of HCC
was present with liver cirrhosis (94.6%) in females. Chronic
infections with HBV and HCV remain the major etiology of
HCC development.'>'® HCC in nearly all non-cirrhotic
patients was caused by chronic HBV infection. The most
prevalent cause of HCC in females in this study was chronic
HBYV infection, whereas chronic HCV infection was the most
common etiology of HCC in the USA."” The percentage of
women with HCC and NASH as the etiology of cirrhosis was
slightly higher than that in a prior study conducted in the
USA.'® The proportion of chronic HBV infection resulting in
HCC was comparable to that in a previous study in Thailand."
The mean age of patients with HCC caused by chronic HBV
infection was 65.7 years, which was higher than that in a prior
study including both genders.”® On the other hand, the pre-
valence of HCV infection increased with age, which was
compatible with the results of earlier studies.”'** Because of
the rapidly increasing prevalence of nonalcoholic fatty liver
disease (NAFLD) worldwide, it might also be a future problem
and cause of HCC in the ASEAN population in the future.
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Figure 2 One-year survival rate related to BCLC staging and serum hypoalbuminemia.

HCC, which is mostly detected during surveillance
with abdominal ultrasonography, is often found at an
early stage with no symptoms are present. HCC surveil-
lance by ultrasonography in patients at risk for develop-
ment of HCC could be an effective tool for early detection
and planning for curative treatment, leading to significant
improvement of survival, especially in elderly women.?
Approximately 15% of all female HCC patients had right
upper quadrant abdominal pain, which could have resulted
from either hepatic capsular inflammation or tumor-related
complications, such as intramural hemorrhage or
necrosis.”* Therefore, abdominal pain as a presenting
symptom could be associated with disease progression
and poor overall survival. A minority of our patients had
a family history of HCC, and the proportion was lower
than that in a previous report.”> This clinical finding sug-
gests that female patients with chronic HBV and HCV
infection without a family history of HCC could perform
HCC surveillance for early detection and prompt treat-
ment. Serum hypoalbuminemia was a common condition
independently associated with a poor survival rate. Serum
hypoalbuminemia was found more commonly in the late
stage of HCC. A low serum albumin level usually reflects
impaired synthetic function of the liver and is related to
poor prognosis in many cancers, including HCC, as part of
an inflammatory index and aggressiveness parameters.”®*’
TP53 is a tumor suppressor gene. A defect in the p53
pathway can cause proliferation of abnormal cells result-
ing in human cancers including HCC. Etiologies of TP 53

mutations in the molecular pathogenesis of HCC include
both viruses and chemicals.”® This study demonstrated
a lower proportion of p53 gene mutation positivity than
the previous study.”” However, a limitation was that posi-
tive immunohistochemistry staining for p53 protein could
not be considered as linked to a mutation in all HCC
patients. Interestingly, our study indicated that surgical
treatment in early stage of cancer could provide a longer
mean survival time than RFA or TACE. This finding was
correlated with the prior study of chronic HBV infection
with HCC in Thailand.*® Moreover, the elderly female
HCC patients receiving surgical treatment had a 100% of
1- year survival rate. Therefore, surgical resection should
be considered as primary treatment in the early stage of
HCC in female patients, especially in the elderly, to
improve treatment outcomes and achieve a higher overall

survival rate.

Conclusion

HCC notably affected a larger number of female
patients in the populations. Elderly female patients
had a lower 2-year survival rate and were diagnosed
at a more advanced stage than the younger group. Early
detection of HCC in patients at risk could result in
better survival outcomes. Serum hypoalbuminemia
was independently associated with overall survival
and might be used as an effective prognostic predictor
in female HCC patients.
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