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Introduction
• Most common primary hepatic malignancy

• Annual incidence of 782000*

• Globally accounts for 9.2% of all new cancer cases

• 5th most common cancer in males and 8th in females

• Around 84% occur in less developed regions

• Annual mortality is 746000*

• Worldwide it is the second leading cause of cancer-
related death

*IARC. Liver Cancer: Estimated Incidence, Mortality, Prevalence Worldwide in 2012. 
http://globocaniarcfr/Pages/fact_sheets_canceraspx. 2012. Accessed December 12, 2013. 
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Summary
Liver cancer is the fifth most common cancer and the second
most frequent cause of cancer-related death globally. Hepato-
cellular carcinoma represents about 90% of primary liver can-
cers and constitutes a major global health problem. The
following Clinical Practice Guidelines will give up-to-date
advice for the clinical management of patients with hepatocel-
lular carcinoma, as well as providing an in-depth review of all
the relevant data leading to the conclusions herein.
! 2018 European Association for the Study of the Liver. Published by
Elsevier B.V. All rights reserved.

Introduction
In 2012, the previous guidelines for the management of hepato-
cellular carcinoma (HCC) were published as a result of a joint
effort by the European Association for the Study of the Liver
(EASL) and the European Organisation for Research and Treat-
ment of Cancer (EORTC).1 Since then several clinical and scien-
tific advances have been achieved. Thus, an updated version of
the document is needed.

Objectives of the guideline
These EASL Clinical Practice Guidelines (CPGs) are the current
update to the previous EASL-EORTC CPGs.1 These EASL CPGs
define the use of surveillance, diagnosis and therapeutic strate-
gies recommended for patients with HCC.

The purpose of this document is to assist physicians,
patients, healthcare providers and health-policy makers from
Europe and worldwide in the decision making process, based
on the currently available evidence. Users of these guidelines
should be aware that the recommendations are intended to
guide clinical practice in circumstances where all possible
resources and therapies are available. Thus, they should adapt
the recommendations to their local regulations and/or team

capacities, infrastructure and cost-benefit strategies. Finally,
this document sets out some recommendations that should be
instrumental to advancing the research and knowledge of this
disease, and ultimately contributing to improved patient care.

Methodology
Composition of the guidelines group
The guideline development group (GDG) of this guideline pro-
ject is composed of international experts in the field of HCC,
comprising the areas of hepatology (PRG, AF, JL, FP), surgery
(VM), radiology (VV), oncology (JLR) and pathology (PS). Ini-
tially, the EASL governing board nominated a chair (PRG)
and a governing board member (AF) to propose a panel of
experts and finally nominated the above GDG, Additionally,
a guideline methodologist was appointed to support the
GDG (MF).

Funding and management of conflict of interests
This guideline project has kindly been supported by EASL. The
financial support did not influence the development of this
guideline. Key questions to be answered and outcomes were
chosen in accordance with the consensus of the expert panel.
Recommendations were reached by consensus of the expert
panel and based on clinical expertise and existing evidence.
A declaration of conflicts of interest was required to partici-
pate in the guideline development. The ethical committee of
EASL assessed the individual interests and decided that there
were no substantial conflicts of interest.

Generation of recommendations
In a first step the panel identified, prioritised and selected rele-
vant topics and agreed on key questions to be answered. These
questions were clustered and distributed according to the
defined working groups, which are reflected in the different
chapters.

According to the key questions, a literature search was
performed. The studies identified and included were assessed
and assigned to categories related to study design and
strength of evidence according to endpoints. Based on this
evidence, the drafts for recommendation and chapters were
created.

Consent was provided for all recommendations during the
consensus conference, moderated by Markus Follmann, MD
MPH MSc, a certified moderator for the German Association of
Scientific Medical Societies (AWMF). Formal consensus
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q Clinical practice guideline panel: Peter R. Galle (chair), Alejandro Forner (EASL
governing board representative), Josep M. Llovet, Vincenzo Mazzaferro, Fabio
Piscaglia, Jean-Luc Raoul, Peter Schirmacher, Valérie Vilgrain.
⇑ Corresponding author. Address: European Association for the Study of the Liver
(EASL), The EASL Building – Home of Hepatology, 7 rue Daubin, CH 1203 Geneva,
Switzerland. Tel.: +41 (0) 22 807 03 60; fax: +41 (0) 22 328 07 24.
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Guiding Principles and
Objectives
GUIDING PRINCIPLES

This document presents official recommendations
of the American Association for the Study of Liver
Diseases (AASLD) on the surveillance, diagnosis, and
treatment of hepatocellular carcinoma (HCC) occur-
ring in the setting of adults with cirrhosis. Unlike pre-
vious AASLD practice guidelines, the current
guideline was developed in compliance with the Insti-
tute of Medicine standards for trustworthy practice
guidelines and uses the Grading of Recommendation
Assessment, Development and Evaluation (GRADE)
approach.(1) Multiple systematic reviews of the litera-
ture were conducted to support the recommendations
in this practice guideline. An enhanced understanding
of the guideline can be obtained by reading the appli-
cable portions of the systematic reviews. In addition,
more detailed information may be found in the associ-
ated guidance document related to clinically important

aspects of HCC that lacked sufficient evidence to war-
rant a systematic review.
The guideline focuses on a broad spectrum of clinical

practice, including surveillance of patients with cirrhosis
for HCC, establishing the diagnosis of HCC, and vari-
ous therapeutic options for the treatment of HCC. To
address other issues on HCC such as epidemiology, stag-
ing, and additional aspects of diagnosis and treatment,
the authors have created a new guidance document that
will be published soon and is based upon the previous
HCC AASLD guidelines by Bruix and Sherman.(2)

KEY QUESTIONS

The guideline developers from the AASLD identi-
fied key questions that health care providers are faced
with frequently in the evaluation and management of
patients with HCC. These questions were:

1. Should adults with cirrhosis undergo surveillance
for HCC? If so, which surveillance test is best?

2. Should adults with cirrhosis and suspected HCC
undergo diagnostic evaluation with multiphasic

Abbreviations: AASLD, American Association for the Study of Liver Diseases; AFP, alpha-fetoprotein; CI, confidence interval; CT, computed tomog-
raphy; DEB-TACE, drug-eluting beads TACE; GRADE, Grading of Recommendation Assessment, Development and Evaluation; HAIC, hepatic
arterial infusion chemotherapy; HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCV, hepatitis C virus; HR, hazard ratio; LRT, local-
regional therapy; MELD, Model for End-Stage Liver Disease; mRECIST, modified Response Evaluation Criteria in Solid Tumors; MRI, magnetic
resonance imaging; NAFLD, nonalcoholic fatty liver disease; OPTN, Organ Procurement and Transplantation Network; OR, odds ratio; OS, overall
survival; PEI, percutaneous ethanol injection; PVT, portal vein thrombosis; RCT, randomized controlled trial; RFA, radiofrequency ablation; RR, rel-
ative risk; TACE, transarterial chemoembolization; TACI, transarterial chemoinfusion; TAE, transarterial embolization; TARE, transarterial radio-
embolization; US, ultrasound; Y90, yttrium-90.

The funding for the development of this Practice Guideline was provided by the American Association for the Study of Liver Diseases.
Additional Supporting Information may be found at onlinelibrary.wiley.com/doi/10.1002/hep.29086/suppinfo.
Received January 10, 2017; accepted January 10, 2017.
Copyright VC 2017 by the American Association for the Study of Liver Diseases.
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Potential conflict of interest: Laura M. Kulik is on the advisory board for Gilead, Bayer, Eisai, Salix, and Bristol-Myers Squibb. Richard Finn
consults for Pfizer, Bayer, Novartis, Merck, and Bristol-Myers Squibb. Claude B. Sirlin consults for and has received grants from Virtualscopics. Lewis
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•

• Prevention strategies
• Diagnostic algorithms 
• Treatment algorithms

• Addressing key questions
• Assessment of level of 

evidence
• Grade of 

recommendations 



Prevention strategies

Primary prevention

• HBV vaccination: birth dose, high risk groups

• Safe injection and transfusion practices

• Decrease toxin exposure (Aflatoxin B1)

• Education on risk factors

• Control of obesity, diabetes and NAFLD

• Management of iron overload

• Limit alcohol ingestion

• Treatment for HBV and HCV

Secondary prevention

• Screening for and surveillance of high-risk populations

Tertiary prevention

• Follow-up of treated patients especially HBV-infected and cirrhotic patients



Prerequisites for surveillance
q disease with high prevalence, mortality and morbidity

q effective therapies should be available

q the at-risk population must be readily identifiable

q screening tests - sensitive and specific, minimally invasive, widely available 

and inexpensive

q treatment of occult disease should offer advantages compared to 

treatment of symptomatic disease

q surveillance program with effective recall procedures 

q screening need must be sanctioned by healthcare providers and accepted 
by patients



At-risk population

Surveillance has been found to be cost-effective in

• Cirrhotics*
– prevalence of cirrhosis in HCC patients is 85%-95%

– HCC incidence rate 2-4% per year (threshold ≥1.5%/year)

• Chronic hepatitis B

substantial differences in guidelines on subgroups based on 
clinical and ethnic criteria

• Stage 3 fibrosis or advanced/bridging fibrosis

*Child-Pugh C - only if on transplant list



Screening tests

• Ultrasound
• sensitivity of 93 % (63% for early stage HCC)

• AFP
• 10-11 ng/ml - sensitivity 80%; specificity 70%
• 17-21 ng/ml - sensitivity 65%; specificity 85%
• ³20 ng/ml- sensitivity 41-65%; specificity 80%-94% 

• Combination of AFP and Ultrasound
• AFP increase ≥2 times from 12 month nadir and US 

- sensitivity 99.2%; specificity 71.5%



Screening interval

• 6 versus 12 monthly US (meta-analyses) 
– significantly higher sensitivity with 6 monthly for 

detecting early HCC

• 3 versus 6 monthly (randomized controlled trial)
– no difference in HCC incidence (p=0.13) or in 

prevalence of tumours ≤30 mm in diameter (p=0.30) 
was seen



Diagnostic algorithm and recall policy

prognostic assessment.245–247 However, the clinical usefulness
of such analyses has not been proven and has not entered rou-
tine diagnostics, so far. Molecular markers have been assessed
on HCC tissues for their predictive potential and have been used
as inclusion criteria in clinical trials.248 As the number of clinical
trials increases, the availability of HCC tissue has become more
relevant for including patients. Although always an individual
decision integrating clinical (palliative vs. curative) and patient
specific factors (age, etc.), several centres have introduced more
active biopsy strategies into their policies.

Potential risks of liver tumour biopsy are bleeding and nee-
dle track seeding. In a meta-analysis, the risk of tumour seeding
after liver biopsy was reported to be 2.7% with a median time
interval between biopsy and seeding of 17 months,249 but this
study probably suffers from publication bias and even lower
rates are expected in experienced centres. It has further been
reported that needle track seeding can be treated well, e.g. by
excision or radiation and does not affect outcome of oncological
treatment250 and overall survival.249 In a meta-analysis of the
bleeding risk of liver tumour biopsies, mild bleeding complica-
tions range around 3–4%, while severe bleeding complications
requiring transfusions are reported in 0.5% of cases.251 In con-
clusion, it is now widely accepted that the potential risks, bleed-
ing and needle track seeding, are infrequent, manageable and do
not affect the course of the disease or overall survival. In gen-

eral, they should not be seen as a reason to abstain from diag-
nostic liver biopsy.

Synthesis of radiological and histopathological diagnosis/
synopsis
Diagnostic assessment of hepatic lesions suspected of being
HCC in a specific patient is influenced by the size and location
of the lesion, the state of the non-tumourous liver, the clinical
status of the patient, the imaging patterns, the expertise of
the diagnostic physicians, the extent of therapeutic options,
and general conditions of the respective healthcare system.
Generally proposed diagnostic algorithms may not be able to
address all parameters. The certainty of diagnosis represents a
high priority; its impact is rising with extent and effectiveness
of therapy in HCC and its differential diagnoses.

In cirrhotic patients, the diagnosis of HCC is often based on
contrast-enhanced imaging as shown in the diagnostic algo-
rithm (Fig. 2). Biopsy of the lesion is indicated when the imag-
ing-based diagnosis remains inconclusive, especially in lesions
smaller than 2 cm in diameter where the diagnostic perfor-
mance of contrast-enhanced imaging is lower. Considering a
degree of uncertainty with imaging-based HCC diagnosis
(around 5–10%), even when classical diagnostic parameters
are fulfilled, biopsy has to be considered if a higher level of cer-
tainty is required. Furthermore, several centres have introduced

Mass/nodule at imaging

<1 cm

Repeat US at 4 mo

Stable**** Growing/changing
pattern

Biopsy unclear:
Consider re-biopsy

Multiphasic contrast-enhanced CT, or 
multiphasic contrast-enhanced MRI*, or 

gadoxetic-enhanced MRI**

>1 cm

1 positive technique: 
HCC imaging hallmarks

No Yes

Use the other modality multiphasic 
contrast-enhanced CT, or 

multiphasic contrast-enhanced MRI*, or 
gadoxetic-enhanced MRI**, or 

contrast-enhanced ultrasound***

No Yes

Biopsy HCC- Non-HCC malignancy
- Benign

1 positive technique: 
HCC imaging hallmarks

*****

Fig. 2. Diagnostic algorithm and recall policy in cirrhotic liver. ⁄Using extracellular MR contrast agents or gadobenate dimeglumine. ⁄⁄Using the following
diagnostic criteria: arterial phase hyperenhancement (APHE) and washout on the portal venous phase. ⁄⁄⁄Using the following diagnostic criteria: arterial phase
hyperenhancement (APHE) and mild washout after 60 s. ⁄⁄⁄⁄Lesion <1 cm stable for 12 months (three controls after four months) can be shifted back to regular
six months surveillance. ⁄⁄⁄⁄⁄Optional for centre-based programmes.
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Efficacy of HCC surveillance

HCC surveillance is associated with improved

• Early stage detection

70.9% vs 29.9% if diagnosed incidentally or if presening with symptoms

• Curative treatment rates
51.3% vs. 23.8% if diagnosed incidentally or if presening with symptoms

• Significantly prolonged survival
50.8% vs. 28.2% 3-year survival if diagnosed incidentally or if presening with 

symptoms

(PLoS Med.2014;11(4):e1001624



Treatment strategy

Journal of Hepatology 2018, Vol. 69

complicates prognostic assessments.87,255 In addition, the pres-
ence of cancer-related symptoms has consistently shown an
impact on survival. Finally, any system aimed at being clinically
meaningful should link prognostic prediction to treatment
indication.

Staging systems for HCC should be designed with data from
two sources. Firstly, prognostic variables obtained from studies
describing the natural history of cancer and cirrhosis. Secondly,
treatment-dependent variables obtained from evidence-based
studies providing the rationale for assigning a given therapy
to patients in a given subclass.

The main clinical prognostic factors in patients with HCC,
based on studies reporting the natural history of the disease,
are related to tumour status (defined by number and size of
nodules, presence of vascular invasion, extrahepatic spread),
liver function (defined by Child-Pugh’s class, bilirubin, albumin,
clinically relevant portal hypertension, ascites) and general
tumour-related health status (defined by the Eastern Coopera-
tive Oncology Group [ECOG] classification and presence of
symptoms).256–260 Aetiology has not been identified as an inde-
pendent prognostic factor.260

Several staging systems have been proposed to provide a
clinical classification of HCC. In oncology, the standard classifi-
cation of cancer is based on the TNM staging. In HCC, the 8th

TNM edition in accordance with the American Joint Committee
on Cancer,233 which was obtained from the analysis of a series
of patients undergoing resection, has several limitations.261,262

Firstly, pathological information is required to assess microvas-
cular invasion, which is only available in patients treated by sur-
gery (!20%). In addition, it does not capture information
regarding liver functional status or health status. Finally, its
prognostic value in non-early tumours is limited.262 Among
more comprehensive staging systems, six have been broadly
tested, three European (the French classification,263 the Cancer
of the Liver Italian Program [CLIP] classification,257 and the Bar-
celona-Clínic Liver Cancer [BCLC] staging system87,264) and
three Asian (the Chinese University Prognostic Index [CUPI]
score,265 the Hong-Kong Liver Cancer [HKLC] staging system266

and the Japan Integrated Staging [JIS], which was refined includ-
ing biomarkers (alpha-fetoprotein [AFP], des-c-carboxypro-
thrombin [DCP] AFP-L3) (bm-JIS)267). CUPI and the CLIP scores
largely sub-classify patients at advanced stages, with a small
number of effectively treated patients. Overall, most of these
systems or scores have been externally validated, but only three
include the three types of prognostic variables (BCLC, CUPI, and
HKLC) and only two assign treatment allocation to specific prog-
nostic subclasses (BCLC and HKLC). HKLC was derived from a
large cohort of patients (n = 3,927, mostly HBV-related), and

HCC in cirrhotic liver

Very early stage (0) 
Single <2 cm 

Preserved liver function1, 
PS 0

Early stage (A)
Single or 2-3 nodules <3 cm 

Preserved liver function1, PS 0

Intermediate stage (B)
Multinodular, 
unresectable 

Preserved liver function1, 
PS 0

Advanced stage (C)
Portal invasion/

extrahepatic spread 
Preserved liver function1, 

PS 12-2

Terminal stage (D)
Not transplantable HCC 
End-stage liver function 

PS 3-4

Solitary

Optimal surgical 
candidate3

Yes No

Transplant 
candidate

2-3 nodules 
≤3 cm

Prognostic 
stage

Treatment4

Survival

Yes No

Ablation Resection Transplant Chemoembolization Systemic therapy5 BSCAblation

>5 years >2.5 years ≥10 months 3 months

Fig. 3. Modified BCLC staging system and treatment strategy. 1‘‘Preserved liver function” refers to Child-Pugh A without any ascites, considered conditions
to obtain optimal outcomes. This prerequisite applies to all treatment options apart from transplantation, that is instead addressed primarily to patients with
decompensated or end-stage liver function. 2PS 1 refers to tumour induced (as per physician opinion) modification of performance capacity. 3Optimal surgical
candidacy is based on a multiparametric evaluation including compensated Child-Pugh class A liver function with MELD score <10, to be matched with grade of
portal hypertension, acceptable amount of remaining parenchyma and possibility to adopt a laparoscopic/minimally invasive approach. The combination of the
previous factors should lead to an expected perioperative mortality <3% and morbidity <20% including a postsurgical severe liver failure incidence <5%. 4The
stage migration strategy is a therapeutic choice by which a treatment theoretically recommended for a different stage is selected as best 1st line treatment
option. Usually it is applied with a left to right direction in the scheme (i.e. offering the effective treatment option recommended for the subsequent more
advanced tumour stage rather than that forecasted for that specific stage). This occurs when patients are not suitable for their first line therapy. However, in
highly selected patients, with parameters close to the thresholds defining the previous stage, a right to left migration strategy (i.e. a therapy recommended for
earlier stages) could be anyhow the best opportunity, pending multidisciplinary decision. 5As of 2017 sorafenib has been shown to be effective in first line,
while regorafenib is effective in second line in case of radiological progression under sorafenib. Lenvatinib has been shown to be non-inferior to sorafenib in
first line, but no effective second line option after lenvatinib has been explored. Cabozantinib has been demonstrated to be superior to placebo in 2nd or 3rd line
with an improvement of OS from eight months (placebo) to 10.2 months (ASCO GI 2018). Nivolumab has been approved in second line by FDA but not EMA
based on uncontrolled phase II data. ASCO, American Society of Clinical Oncology; BCLC, Barcelona Clinic Liver Cancer; EMA, European Medicines Agency; FDA,
Food and Drug Administration; MELD, model for end-stage liver disease; PS, performace status; OS, overall survival. Modified with permission from87.
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Prognosis of untreated HCC

Median survival as per Barcelona Clinic Liver 
Cancer (BCLC) stage

• Stages 0/A 13.4 months
• Stages B 9.5 months
• Stages C 3.4 months
• Stages D 1.6 months



Prognosis of treated HCC

• Liver resection* >70% 5 year survival
• Local ablation* >70% 5 year survival
• Transplantation* >75% 5 year survival
• TACE 20 mo improved survival
• Sorafenib 2.9 mo improved survival

Guglielmi A, et al. World J Gastroenterol.2014;20:7525-7533 
Yao FY. American Journal of Transplantation 2008;8:1982–1989
Tiong L, et al. British Journal of Surgery 2011;98:1210–1224 
Llovet JM, Bruix J. Hepatology 2003;37:429–42
Llovet JM, et al. N Engl J Med 2008;359:378-90

*Treated within the Barcelona criteria





Guidance in sub-Saharan Africa

• Current guidelines are exclusively based on 
data from well-resourced countries and are 
tailored for the disease spectrum as seen in 
these populations

• Assume that medicine is practiced in a 
standard well-resourced environment and that 
imaging and treatment options are generally 
available 



Kew MC. Hepatology. 1981;1:366-9

• Annual incidence 103.8 per 100 000 vs. 1 - 7 per 100 000

•Male predominance 8:1 vs. 2.5:1 

•Mean age of onset 33.4 - 47.5 years vs. 60 - 80 years

• Present more often with tumour-related symptoms

• Present more often with complicated disease

•More rapid tumour growth and larger tumour burdens

• Very low resectability rates

HCC in sub-Saharan Africa



Is it a different disease?



Epidemiology

• In order of prevalence
1. Western Africa
2. Central Africa
3. Eastern Africa
4. Southern Africa

• Incidences >20/100 000 inhabitants reported 
in a number of African Countries 



Yang JD, et al. Lancet Gastroenterol Hepatol 2016 
Published Online December 2, 2016 http://dx.doi.org/10.1016/ S2468-1253(16)30161-3 
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College of Health Sciences, 
Kampala, Uganda 
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Department of Medicine, Lagos 
State University Teaching 
Hospital, Lagos, Nigeria 
(C Onyekwere MBBS, F Ekere MD, 
R Igetei MBBS); Department of 
Medicine, Dalhatu Araf 
Specialist Hospital, Lafia, 
Nigeria (R Bello MBBS); and 
Division of Gastroenterology, 
Duke University, Durham, NC, 
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Correspondence to:
Prof Lewis R Roberts, Division of 
Gastroenterology and 
Hepatology, Mayo Clinic College 
of Medicine, 200 First Street SW, 
Rochester, MN 55905, USA
roberts.lewis@mayo.edu

characteristics, the cause(s) of hepatocellular carcinoma 
(eg, HBV or HCV), liver-related blood tests, tumour 
characteristics, methods of treating hepatocellular 
carcinoma, last follow-up date, and survival status. HBV 
was confi rmed on the basis of a positive HBsAg test. HCV 
was confi rmed by HCV RNA or a positive anti-HCV test 
with chronic liver disease. The diagnosis of hepatocellular 
carcinoma was based on histology, aspiration cytology, 
radiology or serum α-fetoprotein concentrations (or both), 
including the presence of a growing mass lesion in the 
liver detected by ultrasound, typical imaging features on 
cross-sectional contrast CT or MRI, an increase in serum 
α-fetoprotein to more than 200 ng/mL, and the patients’ 
progressive clinical course, according to local guidelines.8 
The diagnosis of hepatocellular carcinoma in patients 
with liver masses but without a serum α-fetoprotein 
concentration greater than 200 ng/mL, or in the absence 
of cross-sectional imaging with typical criteria consistent 
with hepatocellular carcinoma, was based on either biopsy 
and histology of the liver mass or on progressive tumour 
growth and clinical deterioration of the patient.

Tumour characteristics were assessed by abdominal 
ultrasound or cross-sectional imaging at the time of 
diagnosis of hepatocellular carcinoma. Patient survival 
was assessed from the time of hepatocellular carcinoma 
diagnosis to last known follow-up date or death. Patients 
were followed from the date of the fi rst visit for 
hepatocellular carcinoma until death or the date of data 
cutoff  (May 9, 2016). Follow-up and survival information 
were obtained from the medical records. Each 
investigator was encouraged to have telephone contact to 
obtain survival information for patients.

Statistical analysis
JMP (version 10) was used for statistical analyses. 
Because Egypt showed substantial diff erences in cause, 
tumour extent, and treatment methods compared with 
the other African countries, we divided patients into 
two groups for analysis (Egypt vs other African countries). 
We used student’s t test or ANOVA to assess the 
diff erences between continuous variables and the χ² test 
or Fisher’s exact test for comparisons of categorical 
variables. We estimated survival probabilities using the 
Kaplan-Meier method and compared them with the 
log-rank test. We undertook a multifactorial analysis 
using the Cox proportional hazards model to identify 
factors aff ecting survival (assessed from the time of 
diagnosis to last known follow-up or death). Variables 
with univariate signifi cance were entered into a 
multifactorial Cox model. Variables with the highest 
p value were removed from the multifactorial model 
using backward stepwise elimination until all variables 
in the model remained statistically signifi cant.

Role of the funding source
There was no funding source for this study. All authors 
had access to the raw data. The corresponding author 

had full access to all the data in the study and had fi nal 
responsibility for the decision to submit for publication.

Results
We obtained information for 2566 patients with 
hepatocellular carcinoma at 21 tertiary referral centres in 
Africa: two in Egypt (n=1251), four in Ghana (n=491), 
nine in Nigeria (n=363), and one each in the Ivory Coast 
(n=277), Cameroon (n=59), Sudan (n=51), Ethiopia 
(n=33), Tanzania (n=21), and Uganda (n=20; fi gure 1).

The overall median age of patients was 54 years 
(IQR 44–61) and almost three-quarters were male 
(table 1). The median age at diagnosis of hepatocellular 
carcinoma was younger in other African countries than 
in Egypt (table 1). HCV was the leading cause of 
hepatocellular carcinoma in Egypt whereas HBV was 
the leading cause in other African countries. Overall, 
64 (3%) of 2333 patients had evidence of HBV–HCV 
co-infection. The proportion of patients with unknown 
or other causes was higher in other African countries 
than in Egypt.

The age at onset of HCV-induced hepatocellular 
car cinoma was signifi cantly diff erent between African 
countries (p=0·02). The median ages of HCV-associated 
hepatocellular carcinoma were 62 years (IQR 52–75) in 

Figure 1: Participating institutions and characteristics of patients with hepatocellular carcinoma in Africa
Coloured regions represent the African countries in our study. Data are the number of participating institutions, 
the number of patients with hepatocellular carcinoma, the time window of diagnosis of hepatocellular carcinoma 
(fi rst and last case), and the underlying general population size (per estimates for UN population divisions) for 
each country.

Cameroon
1 site (n=59), March, 2013, to December, 2015,
24 million
Egypt
2 sites (n=1251), April, 2009, to March, 2016,93 million
Ethiopia
1 site (n=33), February, 2015, to January, 2016, 102 million
Ghana
4 sites (n=491), August, 2006, to April, 2016, 28 million
Côte d’Ivoire
1 site (n=277), August, 2009, to December, 2015,
23 million
Nigeria
9 sites (n=363), December, 2009, to April, 2016, 187 million
Sudan
1 site (n=51), January, 2015, to April, 2016, 41 million
Tanzania
1 site (n=21), January, 2008, to January, 2016, 55 million
Uganda
1 site (n=20), March, 2015, to May, 2015, 40 million

Egypt

Sudan

Ethiopia

Tanzania

Nigeria
Ghana

Uganda

Cameroon

Côte
d’Ivoire

2566 patients
21 referral centres



BCLC stage at presentation

BCLC stage Sub-Saharan Africa* Europe**

A-B 5% 40.4%

C 23% 43.9%

D 72% 14.5%

* Yang JD, et al. Lancet Gastroenterol Hepatol 2016
** Weinmann A, et al. J Clin Gastroenterol. 2014;48:279-89 



Treatment in sub-Saharan Africa

n=1315

Curative treatment 8 (<1%)
Resection 8 (<1%)
Local ablation 0 (0%)
Transplantation 0 (0%)
Palliative 17 (1%)
TACE 5 (<1%)
Sorafenib 12 (<1%)

Yang JD, et al. Lancet Gastroenterol Hepatol 2016



Screening for HCC when treatment 
options are not in place is bound to 

be an expensive failure



Diagnosis and treatment in sub-Saharan SA

• Online survey

• Questions on diagnostic and treatment 

resources in public and private facilities

• HPB surgeons at 13 tertiary centres 

• Nigeria, Senegal, Ghana, Cameroon, Kenya, 

Uganda, Namibia, Zimbabwe
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Treatment in SSA
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Curative liver intervention

The Lancet Commission on Global Surgery 
identified Western, Eastern and Central  Sub-

Saharan Africa respectively as the regions with 
the highest, second highest and third highest 

rates of surgical need per population in the world 

Rose J, et al. Lancet Glob Health 2015; 3 (S2): S13–20



Resource-sensitive guidelines

Treatment capability

Diagnostic capabilities

Prevention strategies



Minimal resources

• Treatment

– Best supportive care

– Referral of early tumours

• Diagnostics

– Confirming the diagnosis

• Prevention

– Primary prevention

Ferenci P, et al. J Clin Gastroenterol 2010;44:239-245



Medium resources

• Treatment

– Liver resection

– Local ablation

• Diagnostics

– Definitive diagnosis

– Staging

• Prevention

– Primary prevention

– Secondary prevention
Ferenci P, et al. J Clin Gastroenterol 2010;44:239-245



High resources

• Treatment

– International guidelines apply (AASLD/EASL)

• Diagnosis

– International guidelines apply (AASLD/EASL)

• Prevention

– Primary

– Secondary

– Tertiary

Ferenci P, et al. J Clin Gastroenterol 2010;44:239-245





Lamarca A, et al. Critical Reviews in Oncology/Hematology 2016;105:65–72



Research in Africa

Less than 1% of currently ongoing clinical HCC trials are 
conducted on the continent 

Lamarca A, et al. Critical Reviews in Oncology/Hematology 2016;105:65–72



Conclusion

• Implementation of resource-sensitive guidance algorithms in sub-Saharan 

Africa is a realistic and feasible approach

• However, the endeavour will be eroded by geographical and economic 

between and within country variations in the quality and accessibility of 

health care

• Accounting for, minimizing, or at best eradicating these inequalities will be 

a prerequisite for the successful implementation of these algorithms

• These inequalities are a powerful political tool to bring about change and 

stimulate improvement of health care
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