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Abstract

AIM
To examine the largest tertiary referral center in southern
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and central Vietnam from 2010 to 2016, evaluating epi-
demiological trends of hepatocellular carcinoma (HCC)
and viral hepatitis B-C in this resource-limited setting.

METHODS

We extracted data of patients receiving care from Cho
Ray Hospital (Ho Chi Minh City), the largest oncology
referral center in southern and central Vietnam, from
2010 to 2016. We collected information on patient age,
gender, geographic distribution, and disease charac-
teristics including disease stage, tumor biomarker
levels [serum alpha-fetoprotein (AFP), AFP-L3 isoform
percentage, and prothrombin induced by induced by
vitamin K absence-1I], and serological testing for
hepatitis B virus (HBV) and hepatitis C virus (HCV)
infections.

RESULTS

Data from 24091 HCC patients were extracted, with
sample demographics comprising mostly male (81.8%)
and older age (however with 8.5% younger than 40
years old). This patient sample included a geographic
catchment population of 56 million people (60% of the
country’s total population of 92.7 million), derived from
38 provinces and municipalities in Vietham. Chronic HBV
infection was found in 62.3% of cases, and chronic HCV
infection in 26.0%. HBV and HCV co-infection was seen in
2.7%. Cirrhosis was found in an estimated 30% to 40%
of cases. Nine percent of patients were not found to have
chronic viral hepatitis. Twenty three point two percent
of the patients had a normal AFP level. A total of 2199
patients were tested with AFP-L3 and PIVKA 1I over two
years, with 57.7% having elevated AFP-L3%, and 88.5%
with elevated PIVKA 1I levels. Over this 7-year period,
the incidence of HCC increased, with a large proportion
of cases (overall 40.8%) presenting initially an advanced
stage, not amendable to surgical or locoregional therapy.

CONCLUSION

HCC contributes significant health care burden in sou-
thern and central Vietnam, with increasing case volume
over this seven-year period. Viral hepatitis likely explains
this high HCC prevalence.

Key words: Hepatocellular carcinoma; Hepatitis B virus;
Hepatitis C virus; Alpha-fetoprotein

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Hepatocellular carcinoma remains a serious
public health issue in Vietnam, and is closely associated
with chronic hepatitis B and C virus (HBV and HCV)
infections. In one of the largest tertiary referral hospitals
in southern and central Vietnam, the clinical volume has
been increasing from 2010 to 2016, with most patients
having chronic HBV or HCV infections, and most patients
initially at an advanced stage, precluding curative
treatment. Public health, policy, and institutional efforts
are needed to reduce the burden that this disease
places on the Vietnamese people in Vietham.
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INTRODUCTION

Hepatocellular carcinoma (HCC) results in significant
morbidity and mortality, and has now become the
world’s second deadliest cancer (after lung cancer)™
and one of the most common especially in the develo-
ping world®. HCC is etiologically linked to viral hepa-
titis, particularly chronic hepatitis B virus (HBV) and
hepatitis C virus (HCV) infections. HBV and HCV
account for approximately 80% to 90% of HCC cases
worldwide, with both infections demonstrating wide
regional variability but is known to be highly endemic
in Vietnam®™®!. Although a variety of modalities exist
to treat HCC including surgical resection, locoregional
ablative therapies, systemic chemotherapy, and liver
transplantation, most individuals present later in their
disease course and thus are limited in their ability
to receive curative treatment'®”’, HCC is a serious
public health issue in Vietnam, with varied reported
age adjusted incidence rates but generally thought to
be greater than 20 per 100000 people, compared to
that experienced in industrialized countries which are
estimated to be less than 5 per 100000 people'®®!.

Viral hepatitis is thought to account for many cases
of HCC, and epidemiological studies report high HBV and
HCV infection rates among Vietnamese people, but have
been limited to regional data (provincial or city-wide data)
primarily reporting data obtained in northern regions®®*?.,
Compounding the issue of high disease prevalence, the
burden of disease is suggested to continue to rise in the
coming decade, despite a country-wide universal infant
immunization program established in 2003, though it
has also been reported to have reduced chronic HBV
rates”™***, It is difficult to ascertain whether efforts in
Vietnam have been effective thus far, and challenges
associated with reliance of survey-based data, incomplete
death reporting, wide geographic dispersal of deaths,
and travel between households, and limited testing
without systematic screening, are potential limitations to
obtaining accurate epidemiological estimates of disease
burden in this resource-limited setting™®..

There is no comprehensive national nor regional
cancer registry in Vietham, and limited information in
southern and central Vietnam is available compared to
the northern regions. Thus, the purpose of this study
is to describe and report the experience of Cho Ray
Hospital, the largest tertiary referral center in southern
and central Vietnam, to better elucidate the HCC disease
burden placed on this resource-limited medical system,
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as well as geographic and demographic epidemiological
trends from 2010 to 2016. We hypothesized that this
large referral center, despite being one of the largest in
Vietnam, is experiencing an increasing volume of patients
with HCC during the study time period. Additionally, as
chronic HBV is estimated to account for approximately
50% of all HCC cases, we also hypothesize that the
majority of patients with HCC will have comorbid HBV
infection, and will comprise a wide range of ages owing
to high prevalence of vertical HBV transmission.

MATERIALS AND METHODS

Patient dataset

We conducted a prevalence study across a seven-
year time period to examine the public health burden
of HCC in southern and central Vietnam, using a large
database of patients with liver cancer receiving care
at Cho Ray Hospital (CRH), the largest tertiary referral
center in Southern and Central Viethnam. CRH is located
in Ho Chi Minh City and has a catchment area for HCC
referral thought to be 56 million people (approximately
60% of the country’s total population of 92.7 million
people), including 90% of southern and central Vietnam.
This hospital has 1200 inpatient beds and serves
approximately 67000 inpatients and 457000 outpatients
per year'’). Patients are cared for by providers of
the Liver Cancer Center, composed of 12 medical
hepatologists and surgeons. All patients with newly-
diagnosed HCC or referred for further management of
HCC after diagnosis, were included in this study. Referral
for HCC management is generally the reason these
patients receive care for HCC at CRH. We collected and
analyzed data from January 1%, 2010 through December
31%, 2016. All patients of Vietnamese origin were
included for analysis. HCC diagnosis, surveillance, and
management was made according to Japan Society of
Hepatology clinical guideline recommendations, including
imaging characteristics (ultrasonography, computed
tomography, and magnetic resonance imaging) with
tumor characteristics, in conjunction with Child-Pugh
classification stage and tumor marker levels™,

Patient demographic information was obtained,
including age in years, gender (male or female), region
of residence (province or municipality), serological
testing including serum HBV surface antigen (HBsAQ)
and anti-HCV antibody, and tumor markers [serum
alpha-fetoprotein (AFP), AFP-L3 isoform percentage,
and prothrombin induced by induced by vitamin K
absence-1I (PIVKA-TI, also known as des-gamma-
carboxy prothrombin, or DCP)]. Etiology of liver disease
was classified as due to viral hepatitis (HBV, HCV, or
HBV+HCV infections), or other. Chronic HCV infection
was defined as having a positive anti-HCV antibody
result. Chronic HBV infection was defined as having
a positive HBsAg level. Patients were determined to
have cirrhosis based on suggestive imaging findings on
ultrasound or computed tomography (CT) imaging with
or without evidence of liver chemistry abnormalities
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[aspartate aminotransferase (AST), alanine amino-
transferase (ALT), albumin, bilirubin]. Staging and
management of HCC was based on Vietnamese country-
wide guidelines, adapted from the Asia-Pacific Association
for the Study of the Liver HCC Guidelines, which has
been most recently updated in 2017"¥%4, Local institu-
tional review board approval was obtained for this study.
Disease severity was classified as advanced (no treat-
ment possible other than palliative care) vs other.

Statistical analysis

Descriptive statistics were generated for this patient
dataset, with association testing performed with chi-square
for proportions of categorical variables, respectively.
Trends testing was performed with Manel-Haenzel tests
for categorical variables. All analyses were performed
using SAS 9.4 for Windows (Cary, NC, United States).

RESULTS

Sample size and characteristics

After applying exclusion criteria, we extracted data
from 24091 Vietnamese patients with HCC from 2010
to 2016. Patient demographic and disease characteristic
distributions are summarized in Table 1. An increasing
case volume in Cho Ray Hospital was observed during
this period (2793 in 2010 with annual increase to 4069 in
2016). The majority of the sample were males (81.8%)
and comprised a wide range of ages: A plurality were
50 to 60 years old (29.9%), but a majority of patients
were between 40 to 70 years old (72.4%). A notable
proportion of patients (8.5%) in the sample were
younger than 40 years old.

HCC severity and associated diseases

A large proportion of individuals (9827 patients, 40.8%
of total sample), comprising of 8491 (86.4%) males
and 1336 (13.6%) females, presented with advanced
HCC, only amendable to palliative care (Table 2). In
this sample and across years, only 47.0% to 50.5% of
patients with HCC had serum AFP levels > 400 ng/mL,
otherwise with the next-largest group (ranging 21.6%
to 24.0%) had normal levels < 20 ng/mL. AFP level
subgroups did not demonstrate a trend during the
study time period (P = 0.33).

New serum tumor biomarker tests AFP-L3 percen-
tage and PIVKA T levels were obtained starting in
2015. In 2015, 23.3% of patients received testing
with these biomarkers, increasing to 32.2% in 2016.
In these patients, 56.4% to 58.6% of patients had an
elevated AFP-L3% (greater than 10%, the upper limit
of normal), while 88.3% to 88.7% of patients had
elevated PIVKA 1I levels (> 40 mAU/mL, the upper
limit of normal).

Etiology and associated diseases

Most patients with HCC had available viral hepatitis
serologies (89.6%) with HBsAg and anti-HCV antibody
testing. Of those tested, 59.7% to 69.9% (overall
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Table 1 Percentage distribution of demographic and disease characteristics of patients with primary hepatocellular carcinoma at Cho

Ray Hospital, Ho Chi Minh City, Vietnam, 2010 to 2016

Characteristic 2010 2011 2012 2013 2014 2015 2016 Total P value
(n=2793) (n=3111) (n =3349) (n = 3471) (n = 3494) (n = 3804) (n = 4069) (n = 24091)
Male gender 82.6 82.77 82.23 80.44 81.2 81.2 82.13 81.76 0.17
Age (yr)
<40 10.31 8.94 9.14 8.58 7.76 7.6 7.77 8.49 <0.0001
41-50 19.3 18.58 17.44 17.26 17.32 17.43 16.76 17.64
51-60 30.68 30.57 29.23 30.83 29.28 29.86 29.29 29.92
61-70 21.48 22.6 2437 23.22 26.24 26.63 27.89 24.86
>70 18.22 19.32 19.83 20.11 194 18.48 18.28 19.08
Advanced 40.57 43.68 40.52 37.65 40.78 40.75 41.68 40.79 0.76
disease stage
HBsAg and n = 2505 n = 2405 n=2773 n=3153 n=3225 n=3616 n = 3907 n = 21584 <0.0001
anti-HCV testing
available ()"
HBV infection 61.72 69.94 66.35 60.1 59.69 60.87 60.23 62.28
HCV infection 24.79 27.32 28.96 25.06 27.13 25.06 24.98 26
HBV and HCV 2.71 2.74 2.52 3.04 2.95 241 2.46 2.68
coinfection
Non-HBV or 10.78 0 216 11.8 10.23 11.67 12.34 8.97
HCV liver disease

'HBV infection defined as positive HbSAg level. HCV infection defined as positive HCV antibody level. HBV: Hepatitis B virus; HCC: Hepatocellular
carcinoma; HCV: Hepatitis C virus.

Table 2 Distribution of serum alpha-fetoprotein levels in patients with hepatocellular carcinoma, 2010 to 2016

AFP level 2010 2011 2012 2013 2014 2015 2016 Total
(ng/mL) (n = 2793) (n =3111) (n = 3349) (n = 3471) (n = 3494) (n = 3804) (n = 4069) (n = 24091)
<20 23.24 2253 21.59 26.22 2241 2232 23.99 23.21
> 20-100 15.43 14.14 15.17 13.71 15.00 14.54 14.48 14.62
>100-200 6.30 5.37. Bl 5.36 6.70 6.34 6.41 5.96
> 200-400 5.87 5.63 5.32 5.30 5.38 5.81 5.97 5.62
> 400 47.65 50.50 50.82 46.99 48.20 49.50 47.53 48.72
Not recorded 1.50 1.83 2.00 242 2.32 15 1.62 1.88

P value for trend = 0.33. AFP: Alpha-fetoprotein.

62.3%) were found to have chronic HBV infection, of total), Dong Nai (1567 patients, 6.50% of total), An
while 24.8% to 28.9% (overall 26.0%) had chronic Giang (1349 patients, 5.60% of total).

HCV infection. 2.4 to 3.0% (overall 2.7%) of patients
had HBV-HCV co-infection. Mono-infection subgroups
demonstrated an upward trend during the study period DISCUSSION

(P < 0.001). 9.0% of the tested sample had negative We report over 24000 cases of HCC seen over a
viral hepatitis makers (negative for both HBsAg and 7-year period at a tertiary referral hospital, showing an

anti-HCV antibody). Cirrhosis was estimated to be increasing burden of HCC based on the experience of
present in 30% to 40% of individuals presenting for Cho Ray Hospital, with a high frequency of individuals
care, based on presence of hepatic decompensation initially presenting with untreatable, advanced disease.
or suggestive imaging (ultrasound, computed tomo- Most cases likely resulted from chronic HBV and/or

graphy, or magnetic resonance imaging) with hepatic HCV infection. Additionally, we find that men are
macronodular changes and portal hypertension when disproportionately affected compared to women,

available. and that a wide range of ages are affected, including

a non-negligible proportion of patients younger than
Geographic disease distribution 40 years old (8.5%), which is generally thought to be
Figure 1 illustrates the geographical distribution from  an uncommon occurrence’®. This sample entails a
which the sample of HCC patients were derived, which broad expanse of southern and central Vietnam, and

included a total of 38 provinces. Most patients came covers seven recent years. Additionally, AFP tumor
from Southern Vietnam, with the provinces with most markers were elevated in only approximately half of
patients including Ho Chi Minh City (3830 patients, these patients, demonstrating insufficiency of this sole
15.89% of total), Tien Giang (1618 patients, 6.72% biomarker in appropriate screening for these patients.
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Distribution of cases by provinces
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Figure 1 Geographic distribution of patients with hepatocellular carcinoma receiving care at Cho Ray Hospital, Vietnam.

The strengths of this observational study are con-
siderable. Data on viral hepatitis and HCC from Vietnam
are rare. To the best of our knowledge, this study
represents the largest number of HCC cases reported
and analyzed from Vietnam since its reunification in
1975. Cho Ray Hospital is the largest oncology center in
southern and central Vietham. These patients comprise
a set of varied demographic and clinical characteristics
including viral hepatitis status, disease stage, tumor
biomarkers levels, and other indicators were meticulously
compiled and analyzed. This data illustrates a clearer
image of the markedly severe epidemic that viral
hepatitis imposes upon the Vietnamese people, and
the marked geographical differences seen between
industrialized and rural countries highlights the potential
for improved public health with appropriate and sufficient
resources.

Our data suggest a potential role for additional
tumor biomarker testing with a relatively large pro-
portion of people demonstrating elevated AFP-L3 and
PIVKA 1I levels. The Japan Society of Hepatology has
recommended HCC surveillance using these biomarkers
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in supplement to AFP and imaging, and data supports
use of these additional biomarkers as a surveillance tool
to determine risk of HCC development, in supplement
to AFP levels!'®#?%,

Despite these considerable strengths, we are aware
of limitations of our findings. Our data were derived
from a cross sectional rather than longitudinal database
thus limiting data on patient outcomes. As Cho Ray
Hospital is a tertiary referral center, many patients
had been recently diagnosed with HCC or the clinical
suspicion exists before referral. In addition, inadequate
knowledge of formal screening and surveillance best
practices for HCC among health care providers resulted
in late entry to care. Resource limitations in the setting
of large patient population-to-provider ratios, access to
timely laboratory and imaging testing, and challenges
to universal direct-acting antiviral therapies may all
play a role in contributing to the high observed disease
burden. Additionally, further studies with additional
detailed assessment of clinical staging and tumor
characteristics with a standardized system (e.g., Child-
Pugh or Barcelona Clinic Liver Cancer classification),

January 27, 2018 | Volume 10 | Issuel |



prior vaccination/treatment and viral hepatitis details
(genotype, viral load), in conjunction with patient
outcomes and evaluation for additional etiologies
of liver disease such as alcohol use or non-alcoholic
steatohepatitis, would enhance our knowledge of
anticipated disease burden in Vietham. Although the
catchment area of this medical center is expansive, it
does not cover northern Vietnam and thus does not
allow for national-level estimates.

Nevertheless, there is much untapped potential and
much to be done. Vietnam is a high endemic area for
HBV and HCV, with consequent HCC. While lung cancer
leads all cancer deaths in Vietnam accounting for 5.95%
of all mortality, liver cancer is second of all cancer
deaths, accounting for 2.42% but has been increasing
at 2.34% annually™®. To characterize the situation in
Vietnam as “epidemic” for HCC compared to the rest of
the world would not be an understatement. Additionally,
as the window for early-stage HCC diagnosis is thought
to be small, measures to quickly identify and provide
care linkage, even if on small scales, will likely result in a
large magnitude effect given the endemic and epidemic
nature of viral hepatitis in Vietnam.

The burden of HCC at the Cho Ray Hospital tertiary
referral center is substantial and does not appear to
subside in the foreseeable future. Certainly, from a public
health perspective, screening for viral hepatitis, both HBV
and HCV, with linkage to care is highly warranted. For
those not already infected and without natural immunity,
HBV vaccinations should be administered and education
regarding protecting against HCV transmission should
be offered through culturally and linguistically competent
messaging. For those who are chronically infected,
clinical management and follow up are necessary, but
how this occurs should be determined based on future
needs assessments and can potentially take the form of
augmentation of specialist hepatologists, more education
to general providers, or increasing facility access for
liver-related diagnostics and care (e.g., elastography,
advanced laboratory testing such as tumor markers).

Systematic, institutional, and programmatic efforts
all have a role to play in combating HCC, and adoption
of birth dose provision through a large-scale childhood
HBV vaccination program has been reported to reduce
chronic HBV infection rates!*’. Consistent linkage and
maintenance of care is paramount, especially as HCC
often occurs on the backdrop of chronic diseases (viral
hepatitis and cirrhosis) which warrant consistent,
regular medical care. Additionally, the need for ongoing
and updated information will be important in the
coming years to assess progress. A formal, national
registry to capture all cases, associated risk factors,
and treatment histories collected and analyzed in a
standardized manner should allow medical providers
and governmental policymakers to better understand
high-yield interventional points as well as high-risk
populations or sub-populations, to affect the highest
impact while minimizing cost.

Additionally, clinical practice standardization is
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important as data quality in concert with collection will
allow for the most accurate public health response. For
example, at the institutional level, standardization of
disease staging and management will allow for better
disease characterization across medical institutions,
although it is known that the Barcelona Clinic Liver
Cancer (BCLC) staging system is not necessarily utilized
by many providers in the Asian-Pacific region, formal
staging using the Asia-Pacific Clinical Practice Guidelines
or other system will allow for standardization and thus
comparabilityt*°,

However, specialists in viral hepatitis care and HCC in
Vietnam are quite limited. A huge demand for training by
the primary care providers and their support personnel
exists for the kind of training offered by the Vietnam
Viral Hepatitis Alliance where its two annual conferences
attracted 350 in its inaugural year, increasing to 500 in
its second year. Training both primary care providers
along with their support staff so that their knowledge of
viral hepatitis and HCC and their practical roles in care
are needed. Additionally, health education for the public
at large is essential. From research conducted among
overseas Vietnamese in the United States, the odds of
Vietnamese patients being screened for HBV is 4-fold
if the provider recommends it and increases to nearly
9-fold if both the provider and the patient ask for it!*”),
We anticipate that the dual targeting of providers and
patients will bring about synergy in promoting serological
testing for viral hepatitis as the first community-based
intervention to stem the tide of HCC in Vietnam.

In the future, trends in chronic liver disease seen in
industrialized countries could be expected to be mirrored
in Vietnam as well. With globalization of convenience
foods that favor taste over nutrition as well as other
geopolitical and economy-based factors, concern for
obesity and metabolic-associated diseases will likely
become a larger issue in Vietnam in the future. From
a hepatology perspective, there is known concern
about increasing diabetes rates, and given worldwide
trends of non-alcoholic fatty liver disease increasing
in industrialized countries this may contribute to the
growing burden of HCC in Vietnam as well**>,

In conclusion, from 2010 to 2016, we find an increas-
ing number of patients receiving HCC care at Cho Ray
Hospital, a large tertiary referral center serving southern
and central Vietnam, with most patients having an
advanced disease stage not amendable to treatment,
and additionally these cases are reasonably attributed
to chronic HBV or HCV infection. Future efforts in
public health efforts to screen, provide linkage to care,
to provide surveillance, and to educate health care
providers, will all play an important role in curtailing the
burgeoning of this disease throughout Vietnam in the
coming years.

ARTICLE HIGHLIGHTS

Research background
Hepatocellular carcinoma (HCC) is currently the world’s second deadliest
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cancer. HCC is closely linked to viral hepatitis, which in turns has been reported
to have high epidemiologic heterogeneity especially in the developing world.
There is limited epidemiological data on HCC reported in Vietnam, particularly
the southern and central regions.

Research motivation

This study primarily seeks to elucidate the epidemiological characteristics of
HCC in southern and central Vietnam. These results have significant policy and
research implications in establishing priorities for public health interventions,
financial allocations, and driving knowledge acquisition in further large-scale
observational studies and potential biomarker testing expansion.

Research objectives
The authors sought to evaluate the burden of HCC and characteristics of
patients presenting with HCC, as well as potential disease etiology.

Research methods

The authors conducted an epidemiological observational study from 2000 to
2016, using a large database of patients with liver cancer who receive care at
Cho Ray Hospital, the largest tertiary referral center in southern and central
Vietnam. Information on patient demographic information, disease staging, and
tumor marker results were extracted.

Research results

Analysis was performed on 24091 patients from 2010 to 2016, with increasing
disease frequency noted (2793 patients in 2010 to 4069 in 2016). Most patients
were male (86.4%), most patients presented with advanced disease (40.8%).
Most patients were found to have viral hepatitis (89.6%), with 62.3% with HBV,
26.0% with HCV, and 2.7% with HBV-HCV coinfection. Eight point five percent
of patients were younger than 40 years old.

Research conclusions

In the largest epidemiological study conducted for liver cancer in Vietnam
to date, we find high and increasing disease burden from 2010 to 2016,
which manifests as advanced disease and co-prevalent with viral hepatitis.
Demographic patterns suggest higher disease burden on males and
disproportionate burden on younger patients.

Research perspectives

These findings emphasize the importance of developing systems and methods
to better understand epidemiology of liver cancer, as well as for linkage to
care, evaluation, and treatment of both liver cancer and viral hepatitis. Future
research should focus on health care services and policy implications for
disease screening and treatment outcomes for this population.
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