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Simple Summary: Hepatocellular carcinoma (HCC) is the most common form of liver cancer with a
low survival rate worldwide. The number of new cases and deaths from HCC is increasing globally,
thus, we investigated the clinical conditions and survival of patients in Ethiopia to understand the
extent of the problem and develop prevention and control strategies. Our analysis showed that
hepatitis B virus (HBV) is an important risk factor associated with HCC. Half of the patients involved
in our study survived only for about 5 months after their diagnosis. Patients who had been given
antiviral therapy for an HBV infection survived longer than those who were not treated. By the year
2040, there will be a two-fold increase in the number of cases and deaths from HCC in Ethiopia.
Therefore, since HBV is a major underlying factor for HCC, it is crucial to increase the vaccination
coverage and access to antiviral drugs against hepatitis to lessen the devastation.

Abstract: (1) Background: Hepatocellular carcinoma (HCC) is one of the deadliest cancers globally,
killing over 700,000 people each year. Despite the rising incidence and mortality rates of HCC in
Ethiopia, only few single-centered studies have been conducted; therefore, we aimed to explore
the clinicopathological characteristics and survival of patients with HCC in multicenter settings.
(2) Methods: We conducted a retrospective analysis of 369 patients with confirmed HCC diagnosed
between 2016 and 2021. The survival of patients weas determined using the Kaplan–Meier method,
and hazard ratios of the prognostic factors were estimated in Cox proportional hazard models.
(3) Results: Majority patients were male (67%) and had a mean age of 52.0 ± 15.6 years. The majority
of patients (87%) had a large tumor size (>5 cm) at diagnosis and presented with an advanced-stage
condition. Cirrhosis (58%) and viral hepatitis (46.5%) were the main risk factors associated with HCC.
The median overall survival was 141 days (95% CI: 117–165). Patients who took antivirals for HBV
had a higher survival benefit compared to the untreated group (469 vs. 104 days; p < 0.001). The risk
of death was 12 times higher in patients with Barcelona Clinic Liver Cancer-D (BCLC-D) terminal
stage HCC compared to patients with an early stage (BCLC-A) HCC. The stage of HCC and treatment
against HBV are the most significant survival predictors. (4) Conclusions: The overall survival of
HCC patients in Ethiopia is poor. Cirrhosis and viral hepatitis are the primary risk factors linked
with HCC. Patients who received antiviral therapy for HBV had a better survival outcome.
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1. Introduction

Hepatocellular carcinoma (HCC) is one of the deadliest cancers globally, killing more
than 700,000 people each year [1]. The incidence rate of HCC in sub-Saharan Africa and
in Asia is disproportionally high compared to developed nations, with over 20 people per
100,000 of the population [2]. A report indicated that HCC is one of the major causes for
cancer-related deaths in sub-Saharan Africa [2]. In Ethiopia, the age-adjusted incidence and
mortality rates of HCC is 2.7 and 2.7 per 100,000 inhabitants, respectively [3]. The common
risk factors for HCC include non-alcoholic steatohepatitis (NASH), viral hepatitis, cirrhosis,
and an excessive alcohol intake [4]. In sub-Saharan Africa, the major risk factor for HCC
is hepatitis; more than half of the cases are linked to a hepatitis B virus (HBV) infection.
Ethiopia is one of the HBV endemic countries, with a prevalence rate of 9.4% among the
population aged 15 years and above [5].

The survival of HCC patients varies depending on the type of treatment, stages
of cancer, and comorbidity status. In sub-Saharan countries including Ethiopia, only
few patients (3%) receive disease-specific treatments [6], and chemotherapeutics such as
5-fluorouracil, oxaliplatin, and doxorubicin are the commonly used treatments. However,
these cytotoxic agents cause severe side effects and are linked to multidrug resistance
resulting in therapeutic failure. The molecular-targeted tyrosine kinase inhibitors, sorafenib
and lenvatinib, are unavailable and/or unaffordable for most Ethiopians who have an
average monthly income of ~200 USD [7]. For instance, sorafenib costs about 215–350 USD
per month (E. Amare and N. Endeshaw, personal communications, June 8, 2022). Moreover,
HCC is usually presented in the advanced- or end-stage status, which leads to a poor clinical
prognosis, explaining why patients survived only for few months after their diagnosis [8]. In
Ethiopia, an increased incidence of HCC-related morbidity and mortality is also associated
with a rising burden of viral hepatitis [9]. The high fatality rate highlights the inadequacy
of effective treatments as well as a lack of public awareness regarding the risk factors [4,9].
Despite the high incidence of HCC in Ethiopia, the clinical and pathological characteristics
and survival outcomes have not been well explored. Therefore, this study aimed to assess
the clinicopathological features, management, and survival outcome of HCC in Ethiopia.
To the best of our knowledge, this is the first multicenter study focused on Ethiopian
HCC patients.

2. Materials and Methods
2.1. Study Design and Population

A multicenter retrospective study was conducted at four referral oncology care centers:
Tikur Anbessa Specialized Hospital, Saint Paul’s Hospital Millennium Medical College,
Hawassa University Comprehensive Specialized Hospital, and Jimma University Medical
Center. Patients with confirmed HCC diagnosed between 2016 and 2021 were enrolled in
our study. A total of 694 patients were identified, of which 369 patients fulfilled the set
criteria and were included in the analysis (Figure 1). Patients with primary HCC whose age
was 18 years and above were included. The number of patients’ records reviewed among
the study sites varied depending on their service years and capacity.

2.2. Methods

All the data were collected using a pre-tested data extraction format. We assessed
the medical records of the patients to confirm their diagnosis. Patients were diagnosed
clinically with a combination of radiological imaging techniques, histopathology, and
serological markers. The radiological diagnosis of HCC was conducted mainly with the
triphasic abdominal CT according to the guidelines of the National Comprehensive Cancer
Network (NCCN) [10]. Depending on the resources available in oncology centers, liver
ultrasound imaging was also used to further characterize the HCC lesions. When the
imaging results were uncertain, histological examinations were conducted, mainly on HCC
patients without cirrhosis. Cirrhotic patients were diagnosed primarily with ultrasound
imaging. Later on, in consultation with medical oncologists, we set an operational definition
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for cirrhosis (i.e., patients who presented with ascites, portal vein thrombosis, jaundice, and hepatic
encephalopathy were considered as cirrhotic patients even though they were not labelled as such
on their medical chart) to further assess the symptoms and imaging records and categorize
the patients as cirrhotic and non-cirrhotic. Furthermore, patients with cirrhosis were
classified as compensated and decompensated depending on their symptomatic features.
Compensated cirrhosis was defined as uncomplicated and is an asymptomatic type of
cirrhosis that can be detected with an incidental finding of elevated liver enzymes and
other serum biomarkers [11]. In contrast, patients presenting with ascites, jaundice, and
hepatic encephalopathy were considered as having decompensated cirrhosis [11]. Baseline
laboratory indices such as the alpha feto-protein (AFP), aminotransferases, albumin, and
bilirubin levels were recorded. The potential risk factors and clinicopathological data,
such as the size and type of the tumors, the presence of metastasis, a history of cirrhosis,
and the patients’ baseline performance, as scored by the Eastern Cooperative Oncology
Group (ECOG) system, were reviewed and collected. The stages of HCC were stratified
by the Barcelona Clinic Liver Cancer (BCLC) staging system (supplementary Table S1).
Please note that patients with ECOG > 2 were classified as a terminal (BCLC-D) stage HCC,
as outlined in the latest version of the NCCNs guidelines [10]. Information such as the
types of treatment given to HCC patients were collected on the basis of the available data.
In most oncology centers, the management of HCC was decided by a multidisciplinary
team consisting of oncologists, hepatologists, a hepatobiliary surgeon, and radiologists
(pathologists as well). The first date of their diagnosis and the patients’ last follow-up
were essential information in determining the survival time. In some cases, we confirmed
whether the patients were dead or alive by making phone calls to families and/or friends.
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Figure 1. Flow chart showing the number of HCC patients enrolled in the study.

2.3. Outcome Measures

The primary outcome was the overall survival (OS) of HCC patients, which is defined
as the time between the patients’ diagnosis and death from any cause. Patients were
censored if they lost from follow-up or were alive at the end of the study.

2.4. Statistical Analysis

All the statistical analyses were conducted using SPSS Statistics version 21.0 (IBM
SPSS Inc., Chicago, IL, USA). Continuous data were summarized with the median (range)
or means (± SD). The categorical variables were expressed as a frequency and percentage.
Associations between the categorical variables were performed by a Chi-square test. The
median OS was estimated using the Kaplan–Meier analysis and the curves were compared
by the log-rank test. Multivariate regression analyses were performed using the Cox
proportional hazards model. First, the univariate analyses were performed to determine
the factors associated with the survival of HCC patients. Then, all variables with a p-value
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< 0.25 in the univariate analysis were included in the multivariable model. We used the
backward elimination (LR) as a variable selection method. The proportional hazard ratio
(HR) with the 95% confidence intervals (95% CI) were determined both in the univariate
and multivariate analyses. A p-value < 0.05 was considered to be statistically significant.

3. Results
3.1. Socio-Demographic Characteristics

A total of 369 patients were included in our study, with males accounting for 67%
(Table 1). Based on self-reporting, one third of the patients had a history of alcohol use,
while only 10% were smokers. Nearly 75% of patients had an income of ≤5000 Ethiopian
Birr (ETB) per month (equivalent to ~95.0 USD).

Table 1. Socio-demographic characteristics of HCC patients.

Characteristics HCC Patients, N (%) 1

Age, years (mean ± SD) 52.0 ± 15.56

Sex
Male

Female
246 (67)
123 (33)

Educational status (n = 327)
None 2

Primary
Secondary

College/University

133 (41)
74 (22)
68 (21)
52 (16)

Economic status (monthly income, ETB 3) (n = 288)
<500

501–1000
1001–5000

5001–10,000
>10,000

127 (44)
8 (3)

79 (27)
63 (22)
11 (4)

Alcohol use (n = 366), yes 123 (37)

Smoking status (n = 366), yes 38 (10)

Physical exercise 4 (n = 325), no 314 (97)
1 Values are expressed as frequency (%) unless and otherwise specified. 2 Lack of formal education. 3 ETB–
Ethiopian Birr (1 USD = ~53 ETB). 4 For the purpose of this study, physical exercise was defined as moderate to
intensive sport activities.

3.2. Clinicopathological Features

The clinicopathological characteristics of the HCC patients are presented in Table 2.
The mean BMI was 18.9 ± 3.19 kg/m2 and about half of the study’s participants were
underweight. According to the Eastern Cooperative Oncology Group (ECOG) performance
status criteria, 17 (5%), 115 (33%), 135 (39%), 71 (20%), and 12 (3%) patients were designated
with status 0, 1, 2, 3, and 4, respectively. Over 27% of HCC patients had co-morbidities, and
hypertension (32%) and diabetes (15%) were among the common co-morbid conditions.

Table 2. Clinicopathological characteristics of HCC patients.

Variables Frequency, N (%)

BMI 1 (n = 96)
Underweight (<18.5 kg/m2)

Normal weight (18.5–24.9 kg/m2)
Overweight (≥25 kg/m2)

47 (49)
45 (47)
4 (4)
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Table 2. Cont.

Variables Frequency, N (%)

Comorbidities (n = 368)
Yes
No

100 (27)
268 (73)

Performance score 2 (n = 350)
ECOG 0
ECOG 1
ECOG 2
ECOG 3
ECOG 4

17 (5)
115 (33)
135 (39)
71 (20)
12 (3)

BCLC stage 3 (n = 326)
BCLC-A
BCLC-B
BCLC-C
BCLC-D

8 (2)
55 (17)

166 (51)
97 (30)

Sign and symptoms 4

Abdominal pain
Ascites

Anorexia
Weight loss

Jaundice

344 (94)
195 (53)
171 (47)
141 (38)
56 (15)

Degree of pain (n = 340)
Mild

Moderate
Severe

139 (41)
178 (52)
23 (7)

History of cirrhosis (n = 369)
Present
Absent

213 (58)
156 (42)

Cirrhosis (n = 213)
Compensated

Decompensated
7 (3)

206 (97)

Viral hepatitis (n = 355)
Positive

Negative
165 (47)
190 (53)

Type of viral hepatitis 5 (n = 165)
HBV
HCV

HBV + HCV

117 (71)
46 (28)
2 (1)

Type of tumor (n = 266)
Single

Multiple
Diffuse/infiltrative

50 (19)
152 (57)
64 (24)

Tumor size (n = 262)
≤5 cm
>5 cm

34 (13)
228 (87)

Metastasis (n = 366)
Yes
No

157 (43)
209 (57)

Liver function estimates 6

ALT, U/L, median [IQR]
AST, U/L, median [IQR]
ALP, U/L, median [IQR]

Total bilirubin, mg/dL, median [IQR]
Albumin, g/dL, mean ± SD

43.0 [26–80]
82.0 [44–146.8]

203.5 [129–326.3]
1.0 [0.6–1.7]
3.4 ± 0.74
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Table 2. Cont.

Variables Frequency, N (%)

AFP 7 (n = 295)
≤400 ng/mL
>400 ng/mL

185 (63)
110 (37)

Values are presented as frequency (%) unless specified. 1 BMI–body mass index WHO classification. 2 Eastern
Cooperative Oncology Group (ECOG) Performance Status scoring system. Zero–fully active, able to carry out all
pre-disease function without restriction; 1–restricted in physically strenuous activity but ambulatory and able to
carry out work of a light or sedentary nature (e.g., light house work, office work); 2–ambulatory and capable of
all self-care but unable to carry out any work activities (up and about 50% of waking hours); 3–capable of only
limited selfcare, confined to bed or chair more than 50% of waking hours; and 4–completely disabled, cannot
carry on any selfcare, totally confined to bed or chair. 3 BCLC, Barcelona Clinic Liver Cancer staging system
adopted from the National Comprehensive Cancer Network (NCCN) guideline [10]. 4 A patient could present
with multiple symptoms. 5 HBV–hepatitis B virus; HCV–hepatitis C virus. 6 ALT, alanine aminotransferase; AST,
aspartate aminotransferase; and ALP, alkaline phosphatase. 7 AFP, alpha-fetoprotein, IQR–Interquartile range.

The common clinical symptoms identified were abdominal pain (94%), ascites (53%),
and anorexia (47%) (Table 2). A significant proportion of the patients had cirrhosis (58%),
and almost all of them (96.7%) were suffering from decompensated liver injuries. Nearly
50% of the HCC patients had viral hepatitis. Hepatitis B virus (HBV) was the most common
viral hepatitis (71%) diagnosed in the study population, while hepatitis C virus (HCV)
accounted for 28%. However, only a few of the patients (HBV+: n = 34, 29% and HCV+:
n = 3, 7%) received an antiviral treatment. The majority of patients (80%) had multiple and
infiltrative types of tumors, and the tumors’ size in 87% of the patients was >5 cm (Range
1.6–23.0 cm). Forty three percent of the patients had metastatic disease, and the lung was
the most common site of metastasis (54%). Over 60% of patients had serum AFP levels
below 400 ng/mL. Moreover, a liver mass/lesion (45%) and portal vein thrombosis (29%)
were among the frequently detected radiological imaging features.

The distribution of stages of HCC is presented in Table 2, as classified by the Barcelona
Clinic Liver Cancer (BCLC) staging system. Over 80% of patients (n = 263) had a combina-
tion of advanced (BCLC-C) and terminal (BCLC-D) stage HCC. The stages of HCC were
significantly associated with the baseline ECOG performance score (χ2 = 392.3, p < 0.001)
and the tumor size (χ2 = 22.0, p < 0.001).

3.3. Treatment Modality

More than 75% of patients with advanced (BCLC-C) and terminal (BCLC-D) stage
HCC were given supportive care (Table 3). A surgical resection was performed only on
25 (8%) patients, and the majority of patients were with the BCLC-A (n = 7) and BCLC-B
(n = 13) stage HCC. None of the patients in the BCLC-D group underwent a surgical
intervention, nor received the transarterial chemoembolization (TACE). About 16% of
patients received sorafenib, and only a few patients (n = 8) were given TACE therapy.
The choice of a treatment modality was strongly associated with the stage of the cancer
(χ2 = 145.8, p < 0.001).

Table 3. Types of treatment given to HCC patients with respect to the BCLC stages of HCC.

BCLC Stage
Treatment Given (n = 324)

Surgery TACE Sorafenib Chemotherapy 1 Palliative

BCLC-A (Early) 7 1 0 0 0
BCLC-B

(Intermediate) 13 5 9 1 26

BCLC-C (Advanced) 5 2 36 12 110
BCLC-D (Terminal) 0 0 6 2 89

1 Chemotherapy includes: 5-fluorouracil + leucovorin + oxaliplatin (FOLFOX); cisplatin + doxorubicin;
and cisplatin + gemcitabine. BCLC, Barcelona Clinic Liver Cancer staging system. TACE, transarte-
rial chemoembolization.
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3.4. Survival Outcome
3.4.1. Overall Survival (OS)

The OS of HCC patients was estimated to be 141 days (95% CI: 117–165), as depicted
in Figure 2. Based on the Kaplan–Meier survival analysis, the 1-year and 3-year survival
probabilities for the entire cohort were 26% and 8%, respectively. The age and sex of the
patients were not significantly correlated with the survival outcome (Table 4).
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Table 4. Univariate and multivariate analysis of factors associated with survival of HCC patients.

Covariates
Univariate Analysis Multivariate Analysis

(with HCC Treatment)
Multivariate Analysis

(without HCC Treatment)

HR (95% CI) p-Value HR (95% CI) p-Value HR (95% CI) p-Value

Age (years) 1.00 (0.99–1.01) 0.744 - - - -
Gender 1.00 (0.77–1.29) 0.986 - - - -

Tumor size (cm) 1.06 (1.03–1.10) <0.001 ** - - - -
ECOG Score 1.39 (1.22–1.57) <0.001 ** - - - -
BCLC stage 1.72 (1.44–2.04) <0.001 ** 1.23 (0.89–1,69) 0.206 1.46 (1.08–1.96) 0.013 *

Viral hepatitis 1 0.98 (0.77–1.26) 0.897 - - - -
HBV treatment 0.29 (0.16–0.53) <0.001 ** 0.42 (0.22–0.79) 0.007 * 0.33 (0.18–0.61) <0.001 **
HCV treatment 0.26 (0.03–1.89) 0.181 - - - -

Metastasis 1.58 (1.24–2.02) <0.001 ** 0.94 (0.59–1.50) 0.793 1.05 (0.66–1.65) 0.851
Cirrhosis 1.38 (1.07–1.77) 0.012 * 1.45 (0.93–2.27) 0.103 1.51 (0.97–2.35) 0.069

AFP (ng/mL) 1.00 (1.00–1.00) 0.934 - - - -
HCC treatment 2 0.51 (0.38–0.67) <0.001 ** 0.67 (0.53–0.86) 0.001 * - -

Factors: 1 viral hepatitis test–positive vs. negative; 2 excluding palliative care; * represent p < 0.05; ** represent
p < 0.001. ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer staging system;
HBV, hepatitis B virus; HCV, hepatitis C virus; AFP, alpha-fetoprotein, HR, hazard ratio; CI, confidence interval.
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3.4.2. Survival Predictors

The risk of death was increased by about two-fold among underweight patients
compared to patients with a normal body weight (HR: 1.81, 95% CI: 1.09–3.01; p = 0.021).
The difference in the median OS between patients with an AFP value ≤ 400 ng/mL
(148 days, 95% CI: 118–178) and >400 ng/mL (118 days, 95% CI: 81–155) was insignificant
(p = 0.372). Only a few patients, (HBV = 34) and (HCV = 3), received antiviral therapy,
and there was no significant survival difference between the patients infected with HBV
versus HCV (p = 0.170). In contrast to the HCV+ cases, there was statistically significant
differences in survival among HBV+ patients with or without antiviral therapy (treated:
469 days, 95% CI: 125–813 vs. untreated: 104 days, 95% CI: 73–135) (Figure 3A). In other
words, patients with untreated HBV were 3.5 times more likely to die of HCC compared to
the treated HBV group (HR: 3.49; 95% CI: 1.90–6.40; p < 0.001). In multivariate analysis,
having received a treatment for an HBV infection remarkably decreased the odds of dying
by about 67% (HR: 0.33; 95% CI: 0.18–0.61; p < 0.001), regardless of the treatment modalities
for HCC.
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Compared with non-cirrhotic patients (194 days, 95% CI: 109–279), cirrhotic patients
had a shorter survival time (104 days, 95% CI: 72–136) (p = 0.011) (Figure 3B). In the
univariate analysis, patients with cirrhosis showed a higher chance (38%) of dying with
HCC compared to patients without cirrhosis (HR: 1.38; 95% CI: 1.07–1.77, p = 0.012), but not
in the multivariate analysis (Table 4). A significant survival difference (p = 0.008) was also
observed between patients with a tumor size ≤ 5 cm (243 days, 95% CI: 31–455) and with
>5 cm (135 days, 95% CI: 105–165) (Figure 3C). The risk of death was increased by over
6% for every 1 cm increase in the tumor size (p < 0.001) (Table 4). Figure 3D demonstrates
that the patients with a single tumor survived longer (205 days, 95% CI: 96–314) compared
to those with multiple (155 days, 95% CI: 105–205) or infiltrative tumors (118 days, 95%
CI: 67–169) (p = 0.03). The risk of death was higher in patients diagnosed with infiltrative
tumors compared to those with a single tumor type (HR: 1.82, 95% CI: 1.16–2.85; p = 0.009).

The median survival time of the patients with intermediate (BCLC-B) (347 days, 95%
CI: 247–447), advanced (BCLC-C) (110 days, 95% CI: 69–151), and terminal (BCLC-D) stage
HCC (94 days, 95% CI: 70–118) were statistically significantly different (χ2 = 39.8, p < 0.001).
In the Kaplan–Meier curve shown in Figure 4A, notice that the survival probability of
patients with an early (BCLC-A) stage HCC was greater than 50%, so their median survival
could not be estimated. The subgroup analysis of the BCLC stages revealed that the risk
of death for patients with BCLC-D was 12 times higher (HR: 11.72; 95% CI: 2.85–48.26,
p = 0.001) than patients with an early stage (BCLC-A) HCC. In the multivariate analysis,
the chances of dying with HCC was increased by about 46% (HR: 1.46; 95% CI: 1.08–1.96,
p = 0.013) with each increase in the BCLC stage (Table 4). Similarly, the baseline ECOG
performance status was strongly associated with the patients’ survival. In the univariate
analysis, the risk of death was increased by about 39% with every unit increase in the
ECOG performance (95% CI, 22% to 57%, p < 0.001).

Cancers 2023, 15, x  9 of 17 
 

 

compared to patients without cirrhosis (HR: 1.38; 95% CI: 1.07–1.77, p = 0.012), but not in 

the multivariate analysis (Table 4). A significant survival difference (p = 0.008) was also 

observed between patients with a tumor size ≤ 5 cm (243 days, 95% CI: 31–455) and with 

>5 cm (135 days, 95% CI: 105–165) (Figure 3C). The risk of death was increased by over 6% 

for every 1 cm increase in the tumor size (p < 0.001) (Table 4). Figure 3D demonstrates that 

the patients with a single tumor survived longer (205 days, 95% CI: 96–314) compared to 

those with multiple (155 days, 95% CI: 105–205) or infiltrative tumors (118 days, 95% CI: 

67–169) (p = 0.03). The risk of death was higher in patients diagnosed with infiltrative tu-

mors compared to those with a single tumor type (HR: 1.82, 95% CI: 1.16–2.85; p = 0.009). 

The median survival time of the patients with intermediate (BCLC-B) (347 days, 95% 

CI: 247–447), advanced (BCLC-C) (110 days, 95% CI: 69–151), and terminal (BCLC-D) 

stage HCC (94 days, 95% CI: 70–118) were statistically significantly different (χ2  =  39.8, p  

< 0.001). In the Kaplan–Meier curve shown in Figure 4A, notice that the survival probabil-

ity of patients with an early (BCLC-A) stage HCC was greater than 50%, so their median 

survival could not be estimated. The subgroup analysis of the BCLC stages revealed that 

the risk of death for patients with BCLC-D was 12 times higher (HR: 11.72; 95% CI: 2.85–

48.26, p = 0.001) than patients with an early stage (BCLC-A) HCC. In the multivariate anal-

ysis, the chances of dying with HCC was increased by about 46% (HR: 1.46; 95% CI: 1.08–

1.96, p = 0.013) with each increase in the BCLC stage (Table 4). Similarly, the baseline 

ECOG performance status was strongly associated with the patients’ survival. In the uni-

variate analysis, the risk of death was increased by about 39% with every unit increase in 

the ECOG performance (95% CI, 22% to 57%, p < 0.001). 

 

Figure 4. Kaplan–Meier survival curves for HCC patients with different: (A) BCLC stages; (B) treat-

ment modalities. Censored patients are marked as “+” and represent patients who were lost during 

follow-up or alive at the end of the study. BCLC, Barcelona Clinic Liver Cancer staging system. 

TACE, transarterial chemoembolization.  

Table 4. Univariate and multivariate analysis of factors associated with survival of HCC patients. 

Covariates 
Univariate Analysis 

Multivariate Analysis 

(with HCC Treatment) 

Multivariate Analysis 

(without HCC Treatment) 

HR (95% CI) p-Value HR (95% CI) p-Value HR (95% CI) p-Value 

Age (years) 1.00 (0.99–1.01) 0.744 - - - - 

Gender 1.00 (0.77–1.29) 0.986 - - - - 

Tumor size (cm) 1.06 (1.03–1.10) <0.001 ** - - - - 

ECOG Score 1.39 (1.22–1.57) <0.001 ** - - - - 

BCLC stage 1.72 (1.44–2.04) <0.001 ** 1.23 (0.89–1,69) 0.206 1.46 (1.08–1.96) 0.013 * 

Viral hepatitis 1 0.98 (0.77–1.26) 0.897 - - - - 

HBV treatment 0.29 (0.16–0.53) <0.001 ** 0.42 (0.22–0.79) 0.007 * 0.33 (0.18–0.61) <0.001 ** 
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The survival outcome was significantly associated with the type of treatment given to
HCC patients (p < 0.001). Comparing the systemic therapies in Figure 4B, TACE resulted
in a longer survival benefit (568 days, 95% CI: 106–1029) over sorafenib (202 days, 95%
CI: 145–259) and chemotherapy (99 days, 95% CI: 38–160). Patients who received just
supportive care had a median OS of 111 days (95% CI: 87–135). As shown in Figure 5A,
patients who underwent surgery had a 52% probability of surviving for a longer period
(~565 days) than those without surgery (120 days) (p < 0.001). Figure 5B demonstrated
that patients with metastasis had a worse survival outcome compared to those with no
metastasis (89 days, 95% CI: 56–122 versus 173 days, 95% CI: 139–207; p < 0.001).
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alive at the end of the study.

As illustrated in Table 4, the following variables were included in the multivariate
regression model: the stage of HCC (BCLC), cirrhosis, metastasis, the treatment against
HBV, and treatment modalities for HCC (excluding palliative care). In the univariate analy-
sis, the tumors’ size, its types, and the patient’s baseline performance (ECOG score) were
among the statistically significant survival predictors. However, we did not include them
in the multivariable model for the reason that they were all taken into account when the
BCLC staging was made. Rather, we assumed that the combined prognostic importance
of the tumors’ size/types and ECOG status could be assessed by taking the BCLC stage
as a broader (more inclusive) variable. Accordingly, two independent prognostic factors
were identified in the final multivariate model: a treatment against HBV (HR: 0.42; 95%
CI: 0.22–0.79, p = 0.007) and treatment modalities for HCC (HR: 0.67; 95% CI: 0.53–0.86,
p = 0.001). This indicates that the risk of death decreased by more than 30% in patients hav-
ing received a treatment for HCC. Given two assumptions, that (1) the access to treatment
may be varied across oncology centers and (2) most patients had only received palliative
care, we wanted to exclude the HCC treatment modalities from the multivariate analysis
and explore the effect of other covariates on the patients’ survival. Thus, when a treatment
was removed from the model, the BCLC stage became a significant survival predictor (HR:
1.46; 95% CI: 1.08–1.96, p = 0.013) along with the treatment for HBV (HR: 0.33; 95% CI:
0.18–0.61, p < 0.001) (Table 4).

4. Discussion

The present study included 369 adult patients with confirmed HCC diagnosed between
2016 and 2021 at four oncology care centers in Ethiopia. The median overall survival (OS)
of the patients was low. We observed that the majority of HCC patients had multiple and
infiltrative types of tumors and with frequent metastasis to the lungs and lymph nodes,
so they were presented with advanced stage HCC. Consequently, most of these patients
were given palliative care to minimize their pain and improve their quality of life. Very
few patients received sorafenib and transarterial chemoembolization (TACE) therapy. A
hepatitis B virus (HBV) infection and cirrhosis were identified as the main risk factors for
HCC. Only 22% of HBV-positive patients received an antiviral treatment. The stage of HCC
and treatment against HBV were the most important survival predictors.

Epidemiological evidences show that HBV is the major etiological agent of viral
hepatitis in Africa, the sub-Saharan region in particular [4]. Similarly, our finding revealed
an HBV infection as one of the predominant risk factors linked to HCC. However, in Europe,
North America, and Asia–Pacific areas, Hepatitis C virus (HCV) is a common risk factor
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for HCC [12,13]. In the Section 6, we have specifically discussed the viral hepatitis status in
Ethiopia and the best way forward. Another well-established risk factor associated with
HCC is cirrhosis, which was presented in 58% of HCC patients in this study. Our result
is comparable to the report by Jasirwan and colleagues [14] which indicated that nearly
55% of Indonesian HCC patients had underlying cirrhosis. However, the prevalence is low
compared to what is globally reported (80–90%) [15]. The discrepancy might be explained
by the under-diagnosis of cirrhosis and unidentified risk factors, such as aflatoxin exposure
and non-alcoholic fatty liver disease (NAFLD). In Ethiopia, despite the high prevalence
of chronic liver diseases including cirrhosis & their risk factors, screening practice for
cirrhosis is very poor [16]. One more important etiological factor associated with a chronic
liver injury and HCC is alcohol [4]. A third of the HCC patients in our study consumed
alcohol; however, we could not verify its relative risk as we could not assess the frequency
and amount of the alcohol intake. Thus, a further investigation is warranted. While
retrospective studies are informative, their limitations towards a causality inference should
be noted.

The economic status of Ethiopian HCC patients is an important issue to better under-
stand the disease and treatment conditions. The majority of our study participants earned
<100 USD per month, which is below the World Bank estimate of an average individual
monthly income (~200 USD) for low-income countries [7]. The economic condition may
further be complicated by the COVID-19 pandemic. With this limited budget, patients have
to buy foods, rent a house, as well as cover the cost of their HCC treatment, which poses
huge economic constraints. In the present study, about 18% of HCC patients discontinued
their treatment due to financial difficulties, which adversely affected their survival outcome.
Zou and colleagues [17] indicate that the disease itself poses a huge economic burden for
patients, impeding their adherence to medications and other clinical advices. Although
the economic consequences of HCC in Ethiopia needs further exploration, reports show
that financial costs for HCC hospitalization, especially related to the diseases’ progression,
increased substantially in the past decades [17,18].

Serum AFP is often used as a diagnostic marker for HCC, and 400 ng/mL is commonly
accepted as a threshold level [19]. In our study, a larger proportion (over 60%) of patients
exhibited serum AFP levels <400 ng/mL, suggesting that serum AFP alone cannot be used
as a sensitive biomarker for an HCC diagnosis. The diagnostic performance of AFP and
its optimal cut-off values for HCC screening are still an issue of controversy [19,20]; thus,
potential diagnostic biomarkers with an improved sensitivity, such as those which include
extracellular vesicles [21], should further be explored.

The median OS for the entire cohort was estimated to be 141 days (~4.7 months).
This finding is in line with the average survival time reported from sub-Saharan countries
(~4 months) [4] as well as from China (~5 months) [22]. The 1-year and 3-year survival
probabilities in the present study were 26% and 8%, respectively. However, a study from
Egypt in HCC patients showed an OS of 15 months, a 1-year survival of 56%, and a 3-year
survival of 25% [23]. In their research, only 20% and 24% of the patients, respectively, had
advanced (BCLC-C) and terminal (BCLC-D) stage diseases, while 80% of our patients had
a combination of the two. The lack of proper treatments in our settings may also contribute
to a poor prognosis. Moreover, in our study, underweight patients (BMI < 18.5) had a
two-fold increase in the risk of death compared to patients whose BMI > 18.5, as supported
by the report of Li and colleagues [22]. This might be linked to anorexia (a loss of appetite)
and vomiting, the common clinical presentations at diagnosis. Furthermore, the tumors’
size and metastasis are strongly associated with the survival outcome of patients with HCC.
The OS of patients with a larger tumor size (>5 cm) was low compared to those with a
smaller size (≤5 cm), and the risk of death increased by over 6% for every 1 cm increase in
the tumor size. Several studies have also revealed a decreased survival of HCC patients
with an increasing tumor size [24–26], which are consistent with our findings.

Our results indicate that untreated HBV patients were 3.5 times more likely to die of
HCC compared to treated patients. The multivariate analysis also highlighted the impact
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of an HBV treatment on the prognosis of HCC patients, as it lowered the chances of dying
with HCC by 67% regardless of the type of HCC-related treatment. Previous studies
demonstrated that an antiviral therapy for an HBV infection prolongs the OS in HCC
patients [27,28]. Moreover, a study shows that the early initiation of an HBV treatment
has an effect on reducing the mortality of HCC patients by decreasing the viral load and
preventing the progression of hepatitis to cirrhosis [28]. In Ethiopia, the current standard
of treatment for a chronic HBV infection is tenofovir if the following criteria are met: an
ongoing liver injury evidenced by raised liver enzymes or cirrhosis, or if the patient has a
family history of HCC. The treatment can be given for up to 5 years. However, for a chronic
HCV infection (the virus should be detected at the RNA level), a highly efficacious (>95%
cure rate) direct-acting antiviral (DAA) therapy (combination of sofosbuvir/velpatasvir)
is indicated for 3 months. Some patients with viral hepatitis (e.g., HBV) started on an
antiviral treatment and followed up with the gastroenterologist long before their diagnosis
of HCC. However, mainly due to accessibility and affordability, the patients could not
adhere to their medications and thus discontinued the use of the, which resulted in the
rapid progression of the disease. Therefore, the early initiation of and adherence to an
HBV treatment may reduce the risk of HCC and improve the patients’ chance of survival.
Wang et al. [27] suggested that antiviral therapy against hepatitis should also be part of the
HCC treatment regimen in order to improve the prognosis. On the other hand, an Editorial
paper published in the American Society of Clinical Oncology in 2022 has disclosed a
strong correlation between an untreated HBV infection and the risk of extrahepatic cancers,
including gastric, colorectal, kidney, and breast cancers [29].

The OS was significantly different between patients with or without cirrhosis. Cirrhotic
patients were 38% more likely to die of HCC than non-cirrhotic. Most cirrhotic patients
(96.7%) suffered from decompensated liver insults, which possesses a high risk of liver
failure and thus a low prognosis. On the other hand, patients with non-cirrhotic liver have
a chance to get a surgical resection, which could improve their prognosis [30]. Furthermore,
there were differences in the number of cirrhotic patients recruited from different oncology
hospitals and this could be one reason for the differences in the survival observed among
the study centers (Supplementary Table S2). An access to an HCC treatment could also
be limited and differed across oncology centers depending on their service capacity and
experience, which might result in survival differences.

We have seen statistically significant survival differences among patients with a
different ECOG performance status (p < 0.001), and mortality risk was increased by nearly
40% for every score increase in the ECOG scale. In present study, more than 60% of the
patients had an ECOG score of 2 and above, and such a deteriorated baseline condition
may compromise the survival outcome. Consistent with our results, Hsu et al. [31] reported
the baseline performance status as an important factor affecting the survival of HCC
patients. Since the baseline performance status is one of the key elements in BCLC staging,
the stage of HCC is also expected to have an influence on the survival. We showed a
statistically significant difference in OS among patients with BCLC-B (347 days), BCLC-C
(110 days), and BCLC-D stage HCC (94 days). In line with previous studies [23,24], our
result demonstrated that the survival of HCC patients became worse as the disease stage
advanced, underscoring the need for an earlier diagnosis and treatment. In multivariate
analysis, when the HCC treatment modalities were deliberately excluded from the model,
the BCLC stages became the independent survival predictors (HR: 1.46, p = 0.013), meaning
that the risk of death would have increased by 46% with every unit increase in the BCLC
stage if the treatment would have not been given. With the HCC treatment in, the mortality
risk estimated for the BCLC stage was around 23%, though it was not statistically significant
(HR: 1.23, p = 0.206), suggesting modest contributions of HCC-related treatments towards
the patients’ survival.

The survival outcome was associated with the type of treatment given to HCC pa-
tients. Systemic therapies were linked to a survival advantage compared to palliative care.
Patients who had a surgical resection and TACE therapy survived for a relatively long time
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(median OS: >560 days) compared to patients who received other treatment modalities.
The survival benefit of a surgical resection for patients with HCC has been reported in the
literature [32,33]. A previous single-center study in Ethiopia revealed a median survival
of 351 days for patients who were treated with TACE [34]. The discrepancies may arise
from the inherent heterogeneity of patients and differences in the follow-up period (5 vs.
2 years). In multivariate analysis, treatment modalities (excluding supportive care) were
identified as an independent prognostic factors for HCC patients, and the mortality risk
was decreased by 33% (HR: 0.67, p = 0.001). In fact, in our study, the overall effect of
an HCC treatment on the survival may be overestimated due to the significantly high
contribution of surgery and TACE, in which only 10% of the study’s participants were
involved. Therefore, care should be taken when interpreting the effects of a treatment on
the patients’ survival, and it should be further explored in future large-scale and possibly
prospective studies.

In our research, the exact causes of death in HCC patients could not be verified
independently from the patients’ records. However, we anticipated that most of the
patients died from the progression of the cancer and/or complications of cirrhosis as many
of them were diagnosed with advanced and end-stage HCC and received only supportive
care. Yet, some deaths might also be due to non-cancer related illnesses. For example,
as a result of lung metastasis, COVID-19 could be the possible cause of death for HCC
patients in the last couple of years; however, this may require further investigations and a
subgroup analysis.

A major limitation in this retrospective cohort study is missing data (incomplete
medical records), which might have introduced selection and recall biases as well as
random error during the survival analyses. In addition, only a small number of patients
had taken systemic therapies or received a surgical resection, which makes it difficult to
compare our findings with other studies. Moreover, the information related to treatment
cycles are unavailable and/or some patients discontinued the treatment, which might limit
the generalizability of this study on the effects of the treatment. Lastly, the BCLC stage
of HCC for some patients was determined, not at the time of diagnosis but during the
data extraction through reviewing their clinical profile; so, a subjective assessment bias
could exist. Despite these limitations, there are findings of real interest in the prevention
and treatment of HCC in Ethiopia in our study. Our results may also provide data for the
establishment of a nation-wide cancer registry, accounting for a diverse patient population
recruited from different cancer treatment centers.

5. Conclusions

The overall survival of HCC patients in Ethiopia is low, as most of the patients are
presented with the advanced stage of the disease and were given only palliative care.
The hepatitis B virus (HBV) and cirrhosis are important risk factors which are associated
with HCC. The stage of HCC and the treatment against HBV are the main independent
survival predictors.

6. Current Challenges and Future Prospects

Viral hepatitis is a significant public health problem in developing nations, including
Ethiopia, and vaccination is the most effective strategy in preventing an HBV infection.
Vaccination coverage varies significantly across countries. In European countries, the
vaccination coverage is over 90% [35], while the coverage in Africa, even among healthcare
workers, has been reported to be about 25% [36]. Shockingly, in sub-Saharan Africa, the
coverage is estimated to be only 6%, and this is mainly due to the limited availability and
affordability of vaccines. In recent years, Ethiopia has introduced a hepatitis B vaccine
into the routine infant immunization program, which is a positive milestone. However,
studies show that there are low levels of antibody response to the vaccine; hence, after the
vaccination, the antibody response against HBV should be carefully monitored. Another
challenge in combating viral hepatitis in Africa is the high cost of antiviral medications,
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such as tenofovir and entecavir. On the other hand, for the treatment of HIV-infected
patients, tenofovir is freely available in public hospitals through donations. Therefore, if
funding agencies authorize and HIV care units are well-coordinated, tenofovir can also
be used for the treatment of viral hepatitis, because HBV is claiming more deaths than
HIV [37]. Moreover, collaborating with the HIV divisions in creating awareness on high-risk
sexual behavior in the community is key to controlling the transmission of viral hepatitis
as well. As discussed above, patients who have chronic viral hepatitis are at an increased
risk of developing HCC; hence, strengthening the prevention and control efforts against
HBV would reduce the prevalence of HCC. According to the WHO [38], the incidence and
mortality rates of HCC in Ethiopia are projected to double by 2040, and viral hepatitis is
suggested as one of the potential contributing factors. This body of evidence highlights
the need for a concerted effort by health professionals, government policymakers, funding
agencies, as well as community leaders in promoting HCC screening and surveillance
programs, in the prevention and control of viral hepatitis, and in building the capacity
of primary healthcare providers, which ultimately can improve the survival of patients
with HCC.

Though it is beyond the scope of this paper to discuss cancer staging systems, we
would like to comment on the HCC staging practices in Ethiopia. From our observation,
oncology centers are staging HCC using different systems, resulting in heterogeneous
staging information. During the data collection, we asked oncology residents to re-stage the
disease based on the available clinical and pathological information following the Barcelona
Clinic Liver Cancer (BCLC) staging technique. Only then were we able to combine the
datasets coming from different study centers (data pooling). We know that cancer staging
is a cornerstone of patient care as it helps clinicians to select the best treatment regimen
and predict the patients’ prognosis. Besides the BCLC staging system, there are also other
staging methods, including the tumor–node–metastasis (TNM) and the Okuda staging
system. Because of heterogeneity of HCC, no single staging system is accepted globally,
however, we would like to advise clinicians in Ethiopia to implement a uniform kind of
staging system that would facilitate the patient’s referral process and improve the oncology
care services.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/cancers15010193/s1, Table S1: The Barcelona Clinic Liver Can-
cer (BCLC) staging system adopted from the National Comprehensive Cancer Network (NCCN)
guideline; Table S2: The differences in overall survival (OS) of HCC patients among the study centers.

Author Contributions: Conceptualization, G.B.A., L.C. and P.A.; methodology, G.B.A., J.H.A., A.A.Y.,
I.S., L.C. and P.A.; investigation, G.B.A.; resources, A.A.Y., E.S. and M.E.; formal analysis, G.B.A. and
J.H.A.; data curation, G.B.A. and J.H.A.; statistical analysis, G.B.A. and J.H.A.; writing—original draft
preparation, G.B.A.; writing—review and editing, G.B.A., J.H.A., A.A.Y., E.S., M.E., I.S., L.C. and P.A.;
supervision, P.A., J.H.A. and L.C.; project administration, P.A. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding, however, it was supported by the KU Leuven
Global Minds Doctoral Scholarships Programme.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of Jimma University Institute of Health
(IHRPGD/66/2021 and 22/11/2022) and was further ethically cleared by the respective study centers.

Informed Consent Statement: Patient consent was waived due to the retrospective nature of the
study and the clinical data were analyzed anonymously.

Data Availability Statement: The data that support the findings of this research are available upon
reasonable request.

Acknowledgments: The authors would like to thank the oncology care centers and the very devoted
data collectors, namely Elias Amare, Natnael Endeshaw, Yidnekachew Demssis, Daniel Simeneh,
Getahun Sintayehu, and Jebesa Abdisa. This study would not be successful without the contribution

https://www.mdpi.com/article/10.3390/cancers15010193/s1
https://www.mdpi.com/article/10.3390/cancers15010193/s1


Cancers 2023, 15, 193 15 of 16

of the Gastroenterology & Hepatology Unit, Tikur Anbessa Specialized Hospital. The authors are
indebted to Matthias Gijsen (Clinical Pharmacist at UZ Leuven, Belgium) for his insightful suggestions
in data analysis. Finally, The authors are grateful to the patients and their families for providing us
the required information through phone calls whenever needed.

Conflicts of Interest: The authors declare no conflict of interest.

Dedication: This article is dedicated to the memory of Tizita Befirdu Abza (the late younger sister of
our first author) who battled against breast cancer for 5 years and has now gone to heaven.

Abbreviations

AFP Alpha-fetoprotein
BCLC Barcelona Clinic Liver Cancer
ECOG Eastern Cooperative Oncology Group
HBV Hepatitis B virus
HCC Hepatocellular carcinoma
HCV Hepatitis C virus
OS Overall Survival
TNM Tumor–Node–Metastasis

References
1. Massarweh, N.N.; El-Serag, H.B. Epidemiology of Hepatocellular Carcinoma and Intrahepatic Cholangiocarcinoma. Cancer

Control 2017, 24, 1073274817729245. [CrossRef] [PubMed]
2. Kedar Mukthinuthalapati, V.V.P.; Sewram, V.; Ndlovu, N.; Kimani, S.; Abdelaziz, A.O.; Chiao, E.Y.; Abou-Alfa, G.K. Hepatocellular

Carcinoma in Sub-Saharan Africa. JCO Glob. Oncol. 2021, 7, 756–766. [CrossRef] [PubMed]
3. El-Serag, H.B.; Rudolph, K.L. Hepatocellular Carcinoma: Epidemiology and Molecular Carcinogenesis. Gastroenterology 2007, 132,

2557–2576. [CrossRef] [PubMed]
4. Mak, D.; Kramvis, A. Epidemiology and Aetiology of Hepatocellular Carcinoma in Sub-Saharan Africa. Hepatoma Res. 2021, 7, 39.

[CrossRef]
5. Ministry of Health-Ethiopia National Strategic Plan for Prevention and Control of Viral Hepatitis in Ethiopia, 2021–2025. Available

online: https://www.globalhep.org/sites/default/files/content/resource/files/2022-05/FinalHepNSP2021-2025Aug27.pdf
(accessed on 9 December 2022).

6. Yang, J.D.; Mohamed, E.A.; Aziz, A.O.A.; Shousha, H.I.; Hashem, M.B.; Nabeel, M.M.; Abdelmaksoud, A.H.; Elbaz, T.M.; Afihene,
M.Y.; Duduyemi, B.M.; et al. Characteristics, Management, and Outcomes of Patients with Hepatocellular Carcinoma in Africa:
A Multicountry Observational Study from the Africa Liver Cancer Consortium. Lancet Gastroenterol. Hepatol. 2017, 2, 103–111.
[CrossRef]

7. GNI per Capita, PPP (Current International $)-Ethiopia|Data. Available online: https://data.worldbank.org/indicator/NY.GNP.
PCAP.PP.CD?end=2020&locations=ET&start=2000 (accessed on 9 June 2022).

8. Greten, T.; Papendorf, F.; Kubicka, S.; Manns, M.P. Survival Rate in Patients with Hepatocellular Carcinoma: A Retrospective
Analysis of 389 Patients. Br. J. Cancer 2005, 92, 1862–1868. [CrossRef]

9. Bray, F.; Ferlay, J.; Soerjomataram, I.; Siegel, R.L.; Torre, L.A.; Jemal, A. Global Cancer Statistics 2018: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA. Cancer J. Clin. 2018, 68, 394–424. [CrossRef]

10. Benson, A.B.; Abbott, D.E.; Ahmed, A.; Anaya, D.A.; Anders, R.; Bachini, M.; Binder, D.; Burgoyne, A.; Cloyd, J.; Covey, A.M.;
et al. NCCN Guidelines for Hepatobiliary Cancers Version 3.2022. Available online: https://www.nccn.org/home/member-
(accessed on 9 December 2022).

11. Ginès, P.; Krag, A.; Abraldes, J.G.; Solà, E.; Fabrellas, N.; Kamath, P.S. Liver Cirrhosis. Lancet 2021, 398, 1359–1376. [CrossRef]
12. Fitzmaurice, C.; Akinyemiju, T.; Abera, S.; Ahmed, M.; Alam, N.; Alemayohu, M.A.; Allen, C.; Al-Raddadi, R.; Alvis-Guzman, N.;

Amoako, Y.; et al. The Burden of Primary Liver Cancer and Underlying Etiologies From 1990 to 2015 at the Global, Regional, and
National Level: Results From the Global Burden of Disease Study 2015. JAMA Oncol. 2017, 3, 1683. [CrossRef]

13. Liu, Y.; Liu, L. Changes in the Epidemiology of Hepatocellular Carcinoma in Asia. Cancers 2022, 14, 4473. [CrossRef]
14. Jasirwan, C.O.M.; Fahira, A.; Siregar, L.; Loho, I. The Alpha-Fetoprotein Serum Is Still Reliable as a Biomarker for the Surveillance

of Hepatocellular Carcinoma in Indonesia. BMC Gastroenterol. 2020, 20, 215. [CrossRef] [PubMed]
15. Forner, A.; Llovet, J.M.; Bruix, J. Hepatocellular Carcinoma. Lancet 2012, 379, 1245–1255. [CrossRef] [PubMed]
16. Tesfaye, B.T.; Feyissa, T.M.; Workneh, A.B.; Gudina, E.K.; Yizengaw, M.A. Chronic Liver Disease in Ethiopia with a Particular

Focus on the Etiological Spectrums: A Systematic Review and Meta-Analysis of Observational Studies. Can. J. Gastroenterol.
Hepatol. 2021, 2021, 8740157. [CrossRef] [PubMed]

17. Zou, H.; Li, M.; Lei, Q.; Luo, Z.; Xue, Y.; Yao, D.; Lai, Y.; Ung, C.O.L.; Hu, H. Economic Burden and Quality of Life of Hepatocellular
Carcinoma in Greater China: A Systematic Review. Front. Public Health 2022, 10, 801981. [CrossRef]

http://doi.org/10.1177/1073274817729245
http://www.ncbi.nlm.nih.gov/pubmed/28975830
http://doi.org/10.1200/GO.20.00425
http://www.ncbi.nlm.nih.gov/pubmed/34043413
http://doi.org/10.1053/j.gastro.2007.04.061
http://www.ncbi.nlm.nih.gov/pubmed/17570226
http://doi.org/10.20517/2394-5079.2021.15
https://www.globalhep.org/sites/default/files/content/resource/files/2022-05/Final Hep NSP 2021-2025 Aug 27.pdf
http://doi.org/10.1016/S2468-1253(16)30161-3
https://data.worldbank.org/indicator/NY.GNP.PCAP.PP.CD?end=2020&locations=ET&start=2000
https://data.worldbank.org/indicator/NY.GNP.PCAP.PP.CD?end=2020&locations=ET&start=2000
http://doi.org/10.1038/sj.bjc.6602590
http://doi.org/10.3322/caac.21492
https://www.nccn.org/home/member-
http://doi.org/10.1016/S0140-6736(21)01374-X
http://doi.org/10.1001/JAMAONCOL.2017.3055
http://doi.org/10.3390/cancers14184473
http://doi.org/10.1186/s12876-020-01365-1
http://www.ncbi.nlm.nih.gov/pubmed/32646378
http://doi.org/10.1016/S0140-6736(11)61347-0
http://www.ncbi.nlm.nih.gov/pubmed/22353262
http://doi.org/10.1155/2021/8740157
http://www.ncbi.nlm.nih.gov/pubmed/34858892
http://doi.org/10.3389/fpubh.2022.801981


Cancers 2023, 15, 193 16 of 16

18. Jinjuvadia, R.; Salami, A.; Lenhart, A.; Jinjuvadia, K.; Liangpunsakul, S.; Salgia, R. Hepatocellular Carcinoma: A Decade of
Hospitalizations and Financial Burden in the United States. Am. J. Med. Sci. 2017, 354, 362. [CrossRef]

19. Zhang, J.; Chen, G.; Zhang, P.; Zhang, J.; Li, X.; Gan, D.; Cao, X.; Han, M.; Du, H.; Ye, Y. The Threshold of Alpha-Fetoprotein
(AFP) for the Diagnosis of Hepatocellular Carcinoma: A Systematic Review and Meta-Analysis. PLoS ONE 2020, 15, e0228857.
[CrossRef]

20. Hu, J.; Wang, N.; Yang, Y.; Ma, L.; Han, R.; Zhang, W.; Yan, C.; Zheng, Y.; Wang, X. Diagnostic Value of Alpha-Fetoprotein
Combined with Neutrophil-to-Lymphocyte Ratio for Hepatocellular Carcinoma. BMC Gastroenterol. 2018, 18, 186. [CrossRef]

21. Nimitrungtawee, N.; Inmutto, N.; Chattipakorn, S.C.; Chattipakorn, N. Extracellular Vesicles as a New Hope for Diagnosis and
Therapeutic Intervention for Hepatocellular Carcinoma. Cancer Med. 2021, 10, 8253–8271. [CrossRef]

22. Li, Q.; Xing, H.; Liu, D.; Li, H. Negative Impact of Low Body Mass Index on Liver Cirrhosis Patients with Hepatocellular
Carcinoma. World J. Surg. Oncol. 2015, 13, 294. [CrossRef]

23. Ibrahim Gomaa, A.; Saad Hashim, M.; Waked, I. Comparing Staging Systems for Predicting Prognosis and Survival in Patients
with Hepatocellular Carcinoma in Egypt. PLoS ONE 2014, 9, e90929. [CrossRef]

24. Wang, C.-Y.; Li, S. Clinical Characteristics and Prognosis of 2887 Patients with Hepatocellular Carcinoma A Single Center 14 Years
Experience from China. Medicine 2019, 98, e14070. [CrossRef] [PubMed]

25. Zhang, W.; Jin, K.; Wang, F.; Zhangyuan, G.; Yu, W.; Liu, Y.; Zhang, H.; Zhang, P.; Sun, B. Differences in the Prognostic Value
of Tumor Size on Hepatocellular Cancer-Specific Survival Stratified by Gender in a SEER Population-Based Study. United Eur.
Gastroenterol. J. 2019, 7, 933–941. [CrossRef] [PubMed]

26. Wu, G.; Wu, J.; Wang, B.; Zhu, X.; Shi, X.; Ding, Y. Importance of Tumor Size at Diagnosis as a Prognostic Factor for Hepatocellular
Carcinoma Survival: A Population-Based Study. Cancer Manag. Res. 2018, 10, 4401–4410. [CrossRef] [PubMed]

27. Wang, X.; Peng, X.L.; Lihua, W.; Fengna, Y.; Huiwen, Y.; Zhou, Y.D.; Yang, Z. Antiviral Therapy Reduces Mortality in Hep-
atocellular Carcinoma Patients with Low-Level Hepatitis B Viremia. J. Hepatocell. Carcinoma 2021, 27, 1253–1267. [CrossRef]
[PubMed]

28. Tong, M.J.; Rosinski, A.A.; Huynh, C.T.; Raman, S.S.; Lu, D.S.K. Long-Term Survival after Surveillance and Treatment in Patients
with Chronic Viral Hepatitis and Hepatocellular Carcinoma. Hepatol. Commun. 2017, 1, 595–608. [CrossRef]

29. Roberts, L.R. Untreated Chronic Hepatitis B Is Associated With a Higher Risk of Extrahepatic Malignancies. J. Clin. Oncol. 2022,
40, 3357–3360. [CrossRef]

30. Zhang, Y.; Wang, C.; Xu, H.; Xiao, P.; Gao, Y. Hepatocellular Carcinoma in the Noncirrhotic Liver: A Literature Review. Eur. J.
Gastroenterol. Hepatol. 2019, 31, 743–748. [CrossRef]

31. Hsu, C.Y.; Lee, Y.H.; Hsia, C.Y.; Huang, Y.H.; Su, C.W.; Lin, H.C.; Lee, R.C.; Chiou, Y.Y.; Lee, F.Y.; Huo, T.I. Performance Status in
Patients with Hepatocellular Carcinoma: Determinants, Prognostic Impact, and Ability to Improve the Barcelona Clinic Liver
Cancer System. Hepatology 2013, 57, 112–119. [CrossRef]

32. Chen, Y.-S.; Hsieh, P.-M.; Lin, H.-Y.; Hung, C.-M.; Lo, G.-H.; Hsu, Y.-C.; Lu, I.-C.; Lee, C.-Y.; Wu, T.-C.; Yeh, J.-H.; et al. Surgical
Resection Significantly Promotes the Overall Survival of Patients with Hepatocellular Carcinoma: A Propensity Score Matching
Analysis. BMC Gastroenterol. 2020, 21, 220. [CrossRef]

33. Guo, H.; Wu, T.; Lu, Q.; Li, M.; Guo, J.Y.; Shen, Y.; Wu, Z.; Nan, K.J.; Lv, Y.; Zhang, X.F. Surgical Resection Improves Long-Term
Survival of Patients with Hepatocellular Carcinoma across Different Barcelona Clinic Liver Cancer Stages. Cancer Manag. Res.
2018, 10, 361. [CrossRef]

34. Sultan, A.; Anugwom, C.M.; Wondifraw, Z.; Braimoh, G.A.; Bane, A.; Debes, J.D. Single Center Analysis of Therapy and Outcomes
of Hepatocellular Carcinoma in Sub-Saharan Africa: An Ethiopian Experience. Expert Rev. Gastroenterol. Hepatol. 2020, 14, 1007.
[CrossRef] [PubMed]

35. Khetsuriani, N.; Mosina, L.; Van Damme, P.; Mozalevskis, A.; Datta, S.; Tohme, R.A. Progress Toward Hepatitis B Control—World
Health Organization European Region, 2016–2019. MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 1029–1035. [CrossRef] [PubMed]

36. Auta, A.; Adewuyi, E.O.; Kureh, G.T.; Onoviran, N.; Adeloye, D. Hepatitis B Vaccination Coverage among Health-Care Workers
in Africa: A Systematic Review and Meta-Analysis. Vaccine 2018, 36, 4851–4860. [CrossRef] [PubMed]

37. Graber-stiehl, I. Africa’s Silent Epidemic: Hepatitis Now Kills More People Worldwide than HIV, Tuberculosis or Malaria.
Tackling the Hepatitis B Virus in Africa Is Key to Fighting Back. Nature 2018, 564, 24–26. [CrossRef] [PubMed]

38. Rumgay, H.; Arnold, M.; Ferlay, J.; Lesi, O.; Cabasag, C.J.; Vignat, J.; Laversanne, M.; McGlynn, K.A.; Soerjomataram, I. Global
Burden of Primary Liver Cancer in 2020 and Predictions to 2040. J. Hepatol. 2022, 77, 1598–1606. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.amjms.2017.05.016
http://doi.org/10.1371/journal.pone.0228857
http://doi.org/10.1186/s12876-018-0908-6
http://doi.org/10.1002/cam4.4370
http://doi.org/10.1186/s12957-015-0713-4
http://doi.org/10.1371/journal.pone.0090929
http://doi.org/10.1097/MD.0000000000014070
http://www.ncbi.nlm.nih.gov/pubmed/30681563
http://doi.org/10.1177/2050640619845602
http://www.ncbi.nlm.nih.gov/pubmed/31428418
http://doi.org/10.2147/CMAR.S177663
http://www.ncbi.nlm.nih.gov/pubmed/30349373
http://doi.org/10.2147/JHC.S330301
http://www.ncbi.nlm.nih.gov/pubmed/34708007
http://doi.org/10.1002/hep4.1047
http://doi.org/10.1200/JCO.22.01051
http://doi.org/10.1097/MEG.0000000000001419
http://doi.org/10.1002/hep.25950
http://doi.org/10.1186/s12876-021-01807-4
http://doi.org/10.2147/CMAR.S152707
http://doi.org/10.1080/17474124.2020.1802246
http://www.ncbi.nlm.nih.gov/pubmed/32730120
http://doi.org/10.15585/mmwr.mm7030a1
http://www.ncbi.nlm.nih.gov/pubmed/34324482
http://doi.org/10.1016/j.vaccine.2018.06.043
http://www.ncbi.nlm.nih.gov/pubmed/29970299
http://doi.org/10.1038/d41586-018-07592-7
http://www.ncbi.nlm.nih.gov/pubmed/30518904
http://doi.org/10.1016/j.jhep.2022.08.021

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Methods 
	Outcome Measures 
	Statistical Analysis 

	Results 
	Socio-Demographic Characteristics 
	Clinicopathological Features 
	Treatment Modality 
	Survival Outcome 
	Overall Survival (OS) 
	Survival Predictors 


	Discussion 
	Conclusions 
	Current Challenges and Future Prospects 
	References

