
IFEMED JOURNAL  |  Vol 25:  No 1   | June  2021

Critical Care Journal | 68

A 52-YEAR-OLD MALE WITH MALIGNANT 
TRANSFORMATION OF A CIRRHOTIC LIVER 

- A Case Illustration and Review

1Consultant Gastroenterologist & Professor, Department of Medicine, Obafemi Awolowo University, Ile-Ife & Obafemi Awolowo University 
Teaching Hospitals Complex, Ile-Ife, Osun State, Nigeria

2Senior Registrar, Gastroenterology Unit, Department of Medicine, Obafemi Awolowo University Teaching
3Faculty of Clinical Sciences, College of Health Sciences, Obafemi Awolowo University

Ndububa D.A.  , Oje M.M.2,  Obuekwe C.A3, Adegoke K.J.3

PRESENTATION OF CASE

We present Mr A.F, a 52-year-old married man of Chris-

tian faith and Yoruba Ethnicity. He is a known patient of 

the Gastroenterology Unit of the Department of Medi-

cine, Obafemi Awolowo University Teaching Hospitals 

Complex, Ile-Ife who was being managed for Hepatitis B 

induced Liver Cirrhosis. The patient had defaulted regu-

lar clinic visits for one year prior to this presentation. 

He presented at the Accident and Emergency Depart-

ment of this hospital with right upper abdominal pain of 

a week duration. 

The patient had been in his usual state of health until a 

week to presentation when he developed insidious, sharp, 

constant right upper abdominal pain that did not radiate 

to any other part of the body. The pain worsened a day to 

his presentation, there were no known aggravating or re-

lieving factors, and the pain was said to be severe enough 

to prevent him from pursuing his usual daily activities. 

There was progressive abdominal distention in associa-

tion with the pain. The patient also experienced nausea 

and three episodes of vomiting. Vomitus contained re-

cently ingested meal but no blood. There was easy fatiga-

bility but no loss of consciousness. There was no history 

of pedal swelling or early morning facial puffiness. 

There was no haematemesis, passage of melena, or hae-

matochezia. No constipation nor fever, no yellowish dis-

colouration of the sclera. There was no history of con-

sumption of herbal preparations. 

The patient was prescribed Tenofovir Tablets for his 

Chronic HBV infection. However, drug compliance could 

not be ascertained prior to his presentation. His last clinic 

attendance was one year ago due to unexplained reasons.   

The patient had no past medical history of Hyperten-

sion, Diabetes Mellitus or Peptic Ulcer Disease. He had 

upper gastrointestinal endoscopy and oesophageal band 

ligation performed in this facility a year prior to his pre-

sentation (before he defaulted) on account of upper gas-

trointestinal bleeding. There is no history of any major 

surgery. He was transfused once, following the episode of 

upper GI bleeding. The blood was adequately screened.

At presentation, he was not on any medication (asides 

the prescribed Tenofovir) and had no known medication 

allergies. He is married in a monogamous setting to a 

45-year-old school teacher. He does not consume alcohol 

or tobacco in any form. 

Review of systems yielded no additional information. 

Examination revealed a conscious man in painful distress, 

febrile with an axillary temperature of 37.8˚C, pale, anic-

teric but not dehydrated. There was no finger clubbing, 

no asterixis or pedal oedema. His abdomen was uniform-

ly distended moved with respiration, and there was right 

hypochondrial tenderness. Liver, spleen and kidneys 

were not palpably enlarged. The liver span was 6cm. Asci-

tes was demonstrable by fluid thrill, the abdominal girth 

was 100cm, and aspirate yielded frank hemorrhagic fluid. 

Bowel sounds were normoactive. The digital rectal exam-

ination revealed a mildly enlarged prostate over which 

the rectal wall was freely mobile. The examining finger 

was stained with brown faeces. He had tachycardia with 

a pulse rate of 104bpm, regular and of normal volume. 

The radial arterial wall was not thickened, and there was 

no locomotor brachialis. Blood pressure at presentation 

was 112/80mmHg. First and Second heart sounds were 

heard without any murmurs or added sounds. Other sys-

tems were essentially normal. The patient weighed 70kg 

on examination.

ASSESSMENT/CLINICAL IMPRESSION

Clinical findings from the history and examination yield-

ed the following assessment

i.  Decompensated Liver Cirrhosis HBV-associated; keep 

in view Malignant Transformation of a Cirrhotic liver

ii.  R/O Spontaneous Bacterial Peritonitis

The patient likely had a Cirrhotic Liver with Bleeding 

from a nodule resulting in Hemoperitoneum. The possi-

bility of Malignant Transformation must be ruled out. 
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MANAGEMENT PLAN

An urgent PCV is required for a patient of this nature. 

PCV done was 20%. Random blood glucose was also re-

quested which was 6.4mmol/L. Double Intravenous line 

access was immediately secured, and three units of fresh 

whole blood (grouped and crossmatched) was transfused. 

2 units were transfused on the day of presentation, 1 unit 

was transfused a day later.

Blood samples were collected for Full blood count and 

Erythrocyte Sedimentation Rate, Electrolytes, Urea and 

Creatinine, Liver Function Tests (including serum pro-

tein), Clotting profile, Serum alpha-fetoprotein, Malar-

ia parasites and Blood culture. Urine was collected for 

Microscopy, Culture and Antibiotic sensitivity testing. 

Tapped haemorrhagic ascitic fluid was also sent for lab-

oratory analysis. Abdominal ultrasound, chest X-ray and 

Triphasic Abdominal CT scan orders were placed.

The patient was maintained on Tab DF118 20mg b.d; IV 

Rocephin 1g 12hourly; Tab Rabeprazole 20mg b.d; IV Flu-

id 4.3% D/S – 10% D/W 1L 8hourly; IV vit K 10mg dai-

ly*5/7; Susp Lactulose 10mls b.d; continue Tab Tenofovir 

300mg daily

Patient’s vitals were monitored closely, and he was trans-

ferred to the medical ward from the Accident and Emer-

gency centre following transfusion and investigations.

Investigation On admission Result 2 Result 3

E/U/Cr Na+: 122mmol/L
K+: 4.1mmol/L
HCO3-: 21mmol/L
Cr: 88micromol/L
Urea: 5.0mmol/L

LFT B1: 42micromol/L
B2: 29micromol/L
ALP: 198(60 -170)IU/L
AST: 92 (<12) IU/L 
ALT: 39 (<12) IU/L

Serum Proteins Protein: 62g/L
Albumin: 37g/L

PCV 20% 31% 33%

INR 4.5     2.7      1.6

Serum AFP 90ng/ml (<=10.9ng/ml)

Blood leucocyte count 5,100 cells/mm3 Neut: 
51%
Lymp: 49%

Platelet count 29,000 cells/mm3 40,000 cells/mm3  89,000 cells/mm3

Film for MP 1+ of Trophozoite of P. 
falciparum

HBV-DNA 
(viral Load)a

4,816,030 ctvopies/ml

Ascitic Fluid m/c/s, 
Urine m/c/s, 
Blood culture

Yielded no growth

CXR Normal Findings

aThe HBV DNA (Viral load) was done before the commencement of Tenofovir 

Table 1: Laboratory Data
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IMAGING STUDIES

Abdominal USS: 
The Liver measured 10.6cm, irregular outline, coarse pa-

renchymal echotexture. Spleen measures 10.15cm. Copi-

ous ascites with homogenous echo.

Triphasic Abdominal CT scan:
Shrunken Liver, Multiple fairly rounded non-enhancing 

hypodense nodules in the liver, with collapsed/ruptured 

nodule in segment 6, Massive Ascites. Impression: Chron-

ic Liver Disease with possible Malignant Transformation

CLINICAL DIAGNOSIS

A diagnosis of Malignant transformation of Chronic Hep-

atitis B induced Liver cirrhosis was made and the patient 

was assigned a Barcelona Liver Cancer staging system 

(BCLC) class C

RATIONALE FOR DIAGNOSIS

A detected nodule in the setting of a Cirrhotic liver is 

highly suggestive of Hepatocellular carcinoma. This can 

be confirmed via a targeted liver biopsy.

SUMMARY OF MANAGEMENT

The patient was counselled for a targeted ultra-

sound-guided liver biopsy for which he refused.

He was then placed on Tab Sorafenib 400mg b.d. 

The patient’s abdominal pain subsided on day two of ad-

mission. The patient was treated for malaria and fever, 

which subsided on the 3rd day of admission. He had 3 unit 

of Fresh whole blood (post-transfusion PCV 31%), and he 

was thereafter placed on haematinics without folate.  He 

had five units of fresh frozen plasma, a repeat INR of 1.6 

and maintained on IV Vit K for five days. He also had four 

units of platelet concentrate and repeat platelet count 

was 89,000cell/mm3. He was on continued on Tab Teno-

fovir and commenced on Sorafenib 

DISCHARGE SUMMARY

The patient was discharged 27 days after admission. His 

vitals on discharge were: Pulse rate- 82bpm, regular and 

of normal volume; Blood pressure- 128/80mmHg; Respi-

ratory rate was 20cpm. The abdominal girth was 80cm, 

and he weighed 62kg. 

The patient was ambulating well and was given an ap-

pointment to be seen in the Gastroenterology outpatient 

clinic in two weeks.

FOLLOW UP CLINIC VISIT

The patient was seen in the gastroenterology outpatient 

clinic of this hospital two weeks after discharge. He has 

no fresh complaint and was doing well on Tab Tenofovir 

and Tab Sorafenib. 

He was given another clinic appointment in two months 

following this clinic visit. 

DISCUSSION- A REVIEW OF THE RELATIONSHIP BE-

TWEEN CIRRHOSIS AND MALIGNANT TRANSFOR-

MATION

Cirrhosis is a pre-malignant condition associated with 

fibrosis and nodular regeneration1. There is abundant 

evidence of a causal relationship between cirrhosis and 

hepatocellular carcinoma. It is important to emphasise 

that the aetio-pathology of malignant transformation 

in cirrhosis shows some differences between high- and 

low-incidence regions of hepatocellular carcinoma2. In 

regions of high incidence of hepatocellular carcinoma, 

cirrhosis is typically asymptomatic, usually of the macro-

nodular variety, and the predominant aetiology is chron-

ic hepatitis B virus infection². However, in regions of 

low-incidence of hepatocellular carcinoma, the cirrhosis 

is usually long-standing and symptomatic, more common-

ly macronodular, although micronodular cases have been 

reported, and is caused by chronic hepatitis C virus in-

fection, chronic consumption of alcohol over many years, 

metabolic syndrome, or hereditary hemochromatosis2. 

Less commonly, hepatocellular carcinoma develops in the 

absence of cirrhosis, thus lending support to a direct car-

cinogenic effect of some etiologic agents. 

HEPATITIS B AND HEPATOCELLULAR CARCINOMA

The relationship between Hepatitis B virus and malignant 

transformation could be the result of a direct insult to cel-

lular genetic integrity or indirectly through long-standing 

chronic inflammation. The direct mechanism of hepatitis 

B induced malignant transformation involves an integra-

tion of the viral DNA into host cellular DNA; transcrip-

tional activation of host growth regulatory genes by hep-

atitis B virus-encoded proteins; and effects on apoptosis, 

cell signalling, and DNA repair3,4. Chronic inflammation 

provides fertile soil for neoplasia and is an indirect route 

by which HBV infection can cause malignant transforma-

tion following cirrhosis. Cirrhosis is a major risk factor for 

tumour formation in patients with chronic hepatitis B and 

C virus infection4. The pathogenesis of malignant trans-

formation of the cirrhotic liver in the setting of chronic 

HBV or HCV infection does not involve the integration of 

viral DNA into host cellular genetic material but rather, 

increased liver cell turnover induced by concurrent inju-

ry and regeneration (repair) of cells in a background of 

chronic inflammation featuring oxidative DNA damage, 

fibrosis and cirrhosis5. In some patients, the presence of 

HBV can be demonstrated within the tumour even when 

seronegative for Hepatitis B virus6.



IFEMED JOURNAL  |  Vol 25:  No 1   |  2021

Critical Care Journal | 71

REGIONAL DIFFERENCES IN THE INCIDENCE OF 

CIRRHOSIS AND HCC

There is often a co-existence of hepatic cirrhosis and 

hepatocellular carcinoma. In most populations, cirrho-

sis is far more prevalent, and diagnosis of hepatocellu-

lar carcinoma is seldom made7. However, the reverse is 

true for populations in sub-Saharan Africa and Southeast 

Asia where hepatocellular carcinoma occurs more fre-

quently and may surpass cirrhosis in incidence in some 

areas7. Nevertheless, considerable evidence supports the 

existence of a causal relationship between cirrhosis and 

HCC, albeit one that differs between low- and high-risk 

regions of the tumour8. 

Patients with underlying cirrhosis in populations at low 

risk of HCC are usually at an advanced stage when di-

agnosed2. This is evidenced by the observation that pa-

tients with both the tumour and cirrhosis are more likely 

than those with the tumour alone to be jaundiced, to have 

ascites, and to bleed from oesophageal varices9. Also, 

clinical laboratory investigations in these patients are 

more likely to reveal a prolonged prothrombin time, a low 

serum albumin concentration, and raised serum bilirubin 

and aspartate aminotransferase levels9. However, these 

clinical findings are seen patients with both HCC and cir-

rhosis as well as patients with isolated HCC who are of 

sub- Saharan Black African or Chinese descent 4,5,10-12. In-

deed, tests of hepatic function and damage are similar in 

Africans with HCC with and without cirrhosis8,13.  In the 

presence of cirrhosis, HCC is far more common in men 

than women3,14,15. However, when the tumour occurs in 

a non-cirrhotic liver in high-risk regions, male predomi-

nance is less striking but still prevalent 5,16.

Literature suggests that between 60-85 % of sub-Saha-

ran African and Chinese patients with co-existing cirrho-

sis and HCC possess serological markers of current HBV 

infection, and antigenic markers for the virus can often 

be detected in the cirrhotic liver 12, 16, 17. A more modest 

percentage of patients with HCC in these populations is 

chronically infected with HCV18. However, aetiology does 

not appear to influence the clinical picture, and there 

have been no recorded specific differences in the clini-

cal manifestations of cirrhosis or HCC between patients 

chronically infected with HBV or HCV or with patients 

with prolonged alcohol abuse. 

It is essential to recognise that HCC can rarely occur 

outside of a background of recognisable risk factors19. In 

the remote areas of sub-Saharan Africa, where the high-

est incidence of HCC in the continent has been report-

ed, evidence of alcoholic liver disease is rarely present2. 

Indeed, a history of chronic alcohol consumption may be 

obtained. However, the beer consumed often has a low 

alcohol content2, and it may be useful to obtain some 

information about local beer consumption. Locally pro-

duced beer may have a high iron content as a result of 

local brewing of the liquor in iron drums or pots, which 

promotes leaching of iron into the beer and subsequent 

iron overload of the liver following consumption2,20. It is 

clear that the cause of HCC in such a case is not alcohol 

consumption but rather iron contamination causing iron 

overload19. More recently, a small, but increasing cohort 

of African males with HCC have been reported to have 

evidence of conventional alcohol-induced liver disease+. 

Additional aetiologies of cirrhosis such as Wilson’s dis-

ease, hereditary haemochromatosis, and primary biliary 

cirrhosis are seldom encountered in sub-Saharan African 

populations2. Non-alcoholic steatohepatitis is also a risk 

factor for cirrhosis and HCC in obese patients21. 

A diagnosis of HCC (regardless of the presence or ab-

sence of co-existing cirrhosis) in patients in sub-Saharan 

Africa is often made at a young age 4,12,22. This suggests 

that the causative agent or agents of one or both diseases 

are operational at an early age. Indeed, HBV infection is 

frequently acquired in early life this region 23,24. 

MALIGNANT TRANSFORMATION IN THE 

CIRRHOTIC LIVER

The incidence of HCC is greatest in a cirrhotic liver. Sev-

eral studies have supported this fact by showing that in 

up to 90% of patients with a diagnosis of hepatocellular 

carcinoma, the tumour develops within a background of 

liver cirrhosis, regardless of aetiology of the cirrhosis 
25-29.  Notably, hepatocellular carcinoma rarely occurs 

outside of a background of recognisable risk factors. An 

example of such exception is the fibrolamellar type of 

cancer which occurs without a history of cirrhosis or viral 

hepatitis30.

It is worthy to note that even though the close association 

between cirrhosis and HCC has long been recognised, 

the precise mechanisms by which cirrhosis induces ma-

lignant transformation has not been completely elucidat-

ed. The risk of malignant transformation is greatest with 

macronodular cirrhosis. The proportion of patients with 

macronodular cirrhosis who develop HCC ranges, in dif-

ferent parts of the world, from 15 to 55%, although fig-

ures of between 40 and 55% are not uncommon 17, 19, 25, 

28-30. Macronodular cirrhosis is also likely to be present in 

long term abusers of alcohol, and this is further compli-

cated by the development of HCC in 15–24 % of such pa-

tients. However, the reverse is the case for patients who 

have abused alcohol for a shorter duration where micro-

nodular cirrhosis is more commonly seen, and the com-

plication by HCC occurs in only 3–10% of patients26,27,31. 
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There appears to be a direct relationship between the 

severity of liver cirrhosis and subsequent development 

of HCC. In up to 50% of patients with severe cirrhosis, 

the situation is often complicated by HCC compared to 

an incidence of 13% in those with moderate cirrhosis32. 

Interestingly, even in patients in high-incidence regions 

of HCC in whom the symptoms of macronodular cirrhosis 

may be absent or overlooked, the presence of the cirrho-

sis is often an incidental finding at autopsy or earlier on 

during histological diagnosis of the tumour2.

Several propositions have been made regarding mecha-

nisms for the causal relationship between cirrhosis and 

HCC. One possible explanation is that cirrhosis itself is 

a pre-malignant condition2. The hyperplasia of hepato-

cytes observed in a cirrhotic liver may over time result 

to dysplasia, anaplasia and frank neoplasia even in the 

absence of additional drivers of carcinogenesis. Indeed, 

this sequence of events is supported by the observation 

in experimental animals that almost all forms of cirrho-

sis are eventually complicated by HCC32. However, there 

are several reasons why the logic may be flawed. First-

ly, if the mechanism described were universally applica-

ble, then we would expect a direct relationship regard-

ing the geographic distribution between cirrhosis and 

the development of HCC2. Now while this may hold for 

macronodular cirrhosis, the same cannot be said for mi-

cronodular cirrhosis. This is best exemplified in Central 

and Northern Europe where HCC is much rarer despite 

the high incidence of alcoholic micronodular cirrhosis, 

compared to sub-Saharan Africa region and China, where 

micronodular cirrhosis is seldom seen, and the number 

of cases of HCC equals or may exceed the number with 

macronodular cirrhosis 28,29. Secondly, if it were true 

that hyperplasia would inevitably result in neoplasia, we 

would expect patients with cirrhosis and HCC to be older 

on the average compared to patients with cirrhosis alone; 

while this is true for western countries 20,28, it is not so for 

populations in sub-Saharan Africa and China12. Thirdly, 

if hyperplasia were inevitably complicated by neoplasia, 

we would expect a similar risk of development of HCC 

following all types of cirrhosis. However, this is not so in 

practice where the risk of development of HCC ranges 

from approximately 50% for patients with macronodular 

cirrhosis in sub- Saharan Black Africa to less than 1 % for 

primary biliary cirrhosis and cirrhosis in Wilson’s disease, 

which have degrees of hyperplasia similar to that seen in 

alcoholic liver disease2. The relationship between cirrho-

sis and HCC is further complicated by geography. It has 

been shown that for patients with macronodular cirrho-

sis in sub-Saharan Africa, the risk of development of HCC 

is 44–54%, whereas in western countries the risk is only 

15–25% 2. For patients in such low incidence regions, the 

most critical determinants of malignant transformation in 

the setting of liver cirrhosis are male sex and increasing 

age (which is related to the duration of the cirrhosis) 9, 14.

Another proposed explanation for the mechanism of ma-

lignant transformation of the cirrhotic liver is that the 

presence of cirrhosis renders the individual susceptible 

to a variety of environmental carcinogens7. This is likely 

due to a higher than usual rate of hepatocyte turnover in 

the cirrhotic liver which acts as fertile soil for genetic in-

sults because cells undergoing mitosis have a higher sus-

ceptibility to DNA alterations by chemicals and other mu-

tagens/carcinogens. Moreover, rapid cell turnover rates 

result in mutations that overwhelm the rate of repair by 

DNA repair mechanisms. The result is the transmission 

of unrepaired DNA alterations to daughter cells. As per 

this explanation, the tumorigenic effects are presumably 

independent of aetiology of cirrhosis2.

Finally, it is important to stress that HBV and HCV are 

carcinogenic viruses and can cause HCC independent of 

cirrhosis. 

FIBROTIC CHANGES INDUCE TUMORIGENESIS IN 

LIVER 

The liver is considered unique with regards to its re-

sponse to injury as it undergoes regeneration and fibrosis 

concurrently33. As stellate cells and myofibroblasts pro-

duce growth factors including hepatocyte growth factor, 

interleukin-6 and WNT ligands, they drive fibrogenesis 

and promote angiogenesis. These changes, in turn, pro-

mote survival of activated hepatic stellate cells as well 

as preneoplastic hepatocytes, thus increasing suscep-

tibility to tumorigenesis by promoting hepatocyte pro-

liferation33,34. Furthermore, hepatic myofibroblasts also 

synthesise PDGF and TGF-β, thus fostering the growth 

and migration of pre-malignant hepatocytes35. Likewise, 

hepatic stellate cells secrete angiopoietin-1 which en-

courages angiogenesis, a prime requirement for tumori-

genesis36.

Additionally, with fibrosis comes a modification in the ac-

tivity of inflammatory cells in the liver, a process induced 

by fibrotic changes. The result is a diminution in the activ-

ity of natural killer cells and T lymphocytes that generally 

contribute to tumour surveillance37. All of these tumour 

enhancing pathways work in concert with inflammatory 

signals such as reactive oxygen species and telomerase 

reactivation thereby contributing to malignant transfor-

mation37.

CLINICAL FEATURES AND STAGING OF MALIGNANT 

TRANSFORMATION

The prognosis of patients with hepatocellular carcinoma 

is largely dependent on the degree of underlying liver 

cirrhosis and its complications38,39. The criteria for an ad-
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equate staging system for hepatocellular carcinoma in-

clude relevant features such as characteristics of tumour 

prognosis as well as measures describing liver function40. 

Such a classification system would also ideally assign 

treatment modalities to each prognostic subclass37. It is 

worth noting that of several prognostic and staging sys-

tems for hepatocellular carcinoma that have been devel-

oped by various groups, only two – the Barcelona-Liver 

Cancer (BCLC) staging system and the Chinese Univer-

sity Prognostic Index (CUPI) have included tumour ex-

tent, liver function, and general condition in their sys-

tem41-43. The BCLC staging goes even further to allocate 

evidence-based treatment strategies to each of the five 

resulting subclasses42. Endorsed by both the European 

Association for the study of the Liver and the American 

Association for Study of Liver Diseases, the BCLC is cur-

rently one of the most widely used staging and treatment 

systems in the management of hepatocellular carcinoma 
37,44. 

As per the BCLC system, treatment decision for hepato-

cellular carcinoma relies on the severity of the underly-

ing liver cirrhosis, which is usually stratified according to 

Child-Pugh score 41,42,44. The BCLC system is not without 

fault, however. Many have criticised the use of the Child-

Pugh stage in the management of hepatocellular carci-

noma because while only three classes A/B/C are used 

for staging, small but prognostically relevant increments 

within one class are not considered41,45,46. 

There is another system which addresses this issue by 

sub classifying patients with an intermediate stage of 

hepatocellular carcinoma using Child-Pugh points rath-

er than Child-Pugh categories to assign patients to dif-

ferent prognostic subclasses47. The ‘Albumin-Bilirubin 

(ALBI) grade’ is another relatively new scoring system 

which assesses liver function in patients with hepatocel-

lular carcinoma; it is based on serum albumin (synthetic 

function) and bilirubin (excretory function) and is compa-

rable in performance to the Child-Pugh score while hav-

ing the advantage of sub-stratification of the Child-Pugh 

class in prognostic classes48. 

Very Early Stage (o) Single tumor <2cm
Child-Pugh A
Ps 0

Early Stage (a) m Up to 3 tumours, all smaller than 3cm
Child-Pugh A-B
Ps 0

m Intermediate Stage (b) Multinodular tumours
Child-Pugh A-B
Ps 0

Advanced Stage (c) Portal invasion
n1,m1
Child-Pugh A-B
Ps 1-2

Terminal Stage (d) Child-Pugh C
Ps 3-4

Table 1: The Barcelona Clinic Liver Cancer (BCLC) system

Adapted from Chedid et al. (2017)21
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SCREENING AND TREATMENT MODALITIES 

Evidence suggests that patients with risk factors for 

hepatocellular carcinoma (especially decompensated 

cirrhotic patients) should undergo periodic screening. 

Several studies have shown that periodic screening of 

cirrhotic patients is cost-effective and increases surviv-

al51. However, the prognosis is dismal once a diagnosis 

of hepatocellular carcinoma is made as only a few cases 

are tractable to curative intervention21. In cases where it 

is impossible to operate, the tumour grows into the liver 

abhorrently producing local and distant metastasis (the 

bones and lungs are usual targets)1. For patients with ad-

vanced tumours evident by local and distant metastasis, 

death usually occurs in a mean time of 10 months, usu-

ally, a result of hepatic insufficiency, tumour cachexia, 

ruptured oesophageal or gastric varices, or, more rarely, 

haemoperitoneum due to rupture of a nodule1. 

The American Association for the Study of Liver Diseas-

es recommends that patients with hepatitis B or cirrhotic 

nodules smaller than 1cm (as identified by ultrasonog-

raphy) should be followed at three-month intervals, and 

the nodule should be considered a regenerative nodule 

if there is no evidence of further growth in two years; for 

patients with nodules greater than 1 cm, evaluation with 

contrast-enhanced CT or MRI is recommended to aid 

identification of cancerous nodules if present; once fea-

tures typical of malignant transformation are identified, 

further screening is not required and a diagnosis of he-

patocellular carcinoma is made; however, if contrast-en-

hanced CT or MRI fails to identify malignant features and 

a high index of suspicion remains, a second contrast-en-

hanced CT/MRI study or a histological investigation may 

be considered21. Some have suggested that the use of 

percutaneous needle biopsy be avoided as there is a small 

possibility (3%) of tumour spread in the needle path and 

the procedure also carries a risk of haemoperitoneum if 

nodule puncture occurs52.

Ultrasonography is one method of screening that is 

cost-effective, widely available and provides an advan-

tage of non-ionising radiation. The sensitivity of ultra-

sound for detecting hepatocellular carcinoma has been 

studied and is said to range from 60-80%21. However, 

its specificity is >90% for detection of the tumour in cir-

rhotic livers, thus making it the screening modality of 

choice in patients with hepatic cirrhosis52. Screening of 

patients with hepatic cirrhosis for hepatocellular carci-

noma should be done twice a year (every six months), and 

some recommend that serum alpha-fetoprotein test also 

be carried out21. For alpha-fetoprotein, a value great-

er than 400ng/ml is highly suggestive of hepatocellular 

carcinoma; however, a value that exceeds 1000ng/ml is 

diagnostic.

Points

Variable 1 2 3

Encephalopathy None Stage I-II Stage III-IV

Ascites Absent Controlled Refractory

Bilirubin - mg/dL <2 2-3 >3

Albumin - g/L >35 28-35 <28

Prothrombin time (sec-
onds)

<4 4-6 >6

Sum of Points 5-6 7-9 10-15

Stage A B C

1-year survival rate (%) 95 80 44

Table 2: Child-Pugh Scoring system

Adapted from Pugh et al. (1973)49. Sometimes prothrombin index or international normalised ratio (INR) are used instead of pro-
thrombin time50.
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MRI and/or contrast-enhanced abdominal CT is required 

for the definitive diagnosis of hepatocellular carcinoma. 

The sensitivity and specificity of MRI for detection of 

hepatocellular carcinoma is  81% and 85% respective-

ly21. Although CT provides a sensitivity of only 68%, its 

specificity is more remarkable at 93%53. Of note, con-

trast enhancement improves the detection of malignant 

transformation. Contrast-enhanced CT and MRI scans 

will highlight a nodule (on a background of normal pa-

renchyma) with remarkable enhancement in the arterial 

wash-in phase (where the nodule appears hypersensitive 

or hyperattenuating) as well as the late wash-out phases 

(where the nodule undergoes rapid elimination of the 

contrast and appears hypodense or hypoattenuating)21.

In the event of a definitive diagnosis of hepatocellular 

carcinoma, a CT scan of the chest is recommended for 

staging52. If extrahepatic metastases are found, this con-

traindicates liver resection and transplantation30.

PARTIAL HEPATIC RESECTION

The most effective treatments for hepatocellular carcino-

ma are liver resection and liver transplantation. Of note, 

for tumours smaller than 2cm, ablative therapies such as 

microwave ablation, radiofrequency ablation and percu-

taneous ethanol injection may have a small potential for 

cure51. However, these are reserved for high surgical risk 

patients (the elderly and patients with multiple comor-

bidities) in whom both liver resection and transplantation 

are contraindicated21.

Ideal candidates for partial resection include non-cir-

rhotic patients with hepatocellular carcinoma21. The cir-

rhotic liver responds poorly to partial resections because 

of the decrease in regenerative capacity and function. 

Hence, for patients with cirrhosis, a thorough evaluation 

of liver function (using the Child-Pugh classification and 

evaluation of serum albumin, serum bilirubin, INR, ascites 

and encephalopathy) is required before a decision to re-

sect is reached52. It is crucial to consider the quality of the 

remaining parenchyma before partial resection, as the 

hepatic functional reserve and the regenerative capaci-

ty of remaining parenchyma are significant determinants 

of risk of liver failure following partial resection52. Partial 

resection is contraindicated for patients with oesoph-

ageal varices, portal hypertension (with hepatic venous 

pressure gradient >10mmHg), thrombocytopenia (plate-

let count <100,000/mm3 in cirrhotic patients is indica-

tive of portal hypertension) and macrovascular invasion 

of branches of the portal veins or hepatic veins (evident 

by CT angiography)6,21,52. For non-cirrhotic patients, the 

minimum amount of parenchyma that should be main-

tained after partial resection ranges from 20-40% of the 

original volume21, but this is not the case for cirrhotic pa-

tients in Child-Pugh class A who require preservation of a 

minimum of 50% of the initial hepatic volume54. The ideal 

surgical resection margin for HCC is 2cm54. Child-Pugh 

class C patients with decompensated cirrhosis are never 

suitable candidates for partial resections as it carries a 

high risk of liver failure and death in this class of patients. 

The choice curative option is limited to liver transplanta-

tion in these patients21. 

THE ROLE OF ADJUVANT THERAPY AFTER 

RESECTION

Of high importance is the treatment of underlying viral 

hepatitis following partial resection. There is much evi-

dence supporting the use of the tyrosine kinase inhibitor, 

sorafenib, in the treatment of advanced hepatocellular 

carcinoma55. Nevertheless, randomised controlled trials 

have demonstrated little evidence supporting the use 

of sorafenib as adjuvant therapy following partial re-

section56. Antiviral drugs such as sofosbuvir, simeprevir, 

daclatasvir may achieve more than 90% efficacy in the 

treatment of hepatitis C57.

The five-year recurrence of cancer following partial re-

section is greater than 70%; hence it is not uncommon to 

initiate chemotherapy after resection to target vestigial 

microscopic neoplastic cells21. If the decision to initiate 

chemotherapy following partial resection is to be made, 

this must be done with the most substantial available ev-

idence to ensure clinical benefit and cost-effectiveness. 

In one meta-analysis done almost two decades ago which 

evaluated the effect of hepatic intra-arterial epirubicin 

followed by intravenous chemotherapy in a total of 108 

patients enrolled in three randomised controlled clinical 

trials, it was found that chemotherapy yielded poor re-

sults when utilised as adjuvant treatment for hepatocel-

lular carcinoma58. In another more recent meta-analysis 

which aimed to investigate the use of hepatic transarte-

rial I-131 lipiodol for tumour chemoembolisation in 334 

patients enrolled in two randomised clinical trials and 

three case-control studies, lipiodol demonstrated statis-

tically significant benefit over the control group59.

LIVER TRANSPLANTATION 

It is worth noting that liver transplantation is only recom-

mended in cirrhotic patients with hepatocellular carcino-

ma if there is no evidence of local nodal or distant metas-

tasis. According to the Milan criteria, for patients without 

nodal or distal metastasis, liver transplantation may only 

be considered if there is a single tumour measuring 5cm 

or up to three tumours, each not exceeding 3cm60. The 

prognosis after transplantation for tumours greater than 

5cm is abysmal. This is because tumours of this size are 

more likely to have infiltrated the vasculature microscop-

ically61. Transplantation in such patients may present un-

necessary risks without providing comparable benefit.
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 INTERVENTIONAL RADIOLOGY 

For patients awaiting transplantation, several interven-

tional radiology procedures are routinely employed in the 

temporary management of the disease21. Interventional 

radiology utilises procedures such as percutaneous eth-

anol injection, transarterial embolisation, transarterial 

chemoembolisation and radiofrequency ablation. 

Both transarterial embolisation and transarterial chemo-

embolisation involve the injection of chemical agents 

into tumour vasculature intending to induce ischemic 

coagulative necrosis in the tumour. In transarterial em-

bolisation, the embolising agent (commonly polyvinyl ac-

etate or microspheres) is carefully injected into tumour 

vasculature via coaxial microcatheterism21. Transarterial 

chemoembolisation, on the other hand, involves the in-

jection of lipiodol emulsified chemotherapy (commonly 

doxorubicin, mitomycin C and cisplatin or their cocktail) 

into the tumour vasculature and subsequent infusion of 

the same embolising agents used for transarterial embo-

lization21. Response to embolisation treatment is moni-

tored with contrast-enhanced intravenous CT. These em-

bolisation techniques are particularly useful when there 

is more than one tumour nodule in a hepatic lobe62.

Although commonly used for patients awaiting liver 

transplantation, these procedures are also employed as 

palliative treatment for patients that are not suitable 

candidates for partial resection or transplantation21. 

They are, however, contraindicated for patients in Child-

Pugh Class C62. The goal of embolisation therapy is to 

obliterate every tumour. If tumour recurrence occurs, 

the embolisation therapy should be at intervals of 60 to 

120 days21. Transarterial embolisation and transarterial 

chemoembolisation have yielded promising results in pa-

tients awaiting liver transplantation; tumour progression 

occurs in less than 10% of patients treated with embo-

lisation therapy, and the five-year survival post-trans-

plantation is almost 70%62. Another contraindication of 

transarterial embolisation and transarterial chemoembo-

lisation is portal vein thrombosis. In such patients, radio-

embolisation via percutaneous transarterial injection of 

yttrium-90 microspheres, I-131 labelled lipiodol or rhe-

nium-1888 into the tumour should be considered21.

Percutaneous ablation techniques used in patients with 

hepatocellular carcinoma include radiofrequency abla-

tion and chemical ablation (with ethanol or acetic acid). 

Radiofrequency ablation involves the heating of tumour 

at elevated temperatures, promoting thermal coagula-

tion necrosis. This is done using imaging guidance but 

may also be done via laparoscopy or open surgery. Ra-

diofrequency ablation is used safely for patients with 

tumours measuring up to 5cm awaiting transplantation 

and may yield survival rates and results comparable with 

resection for patients with BCLC stage 0 and A51. Radiof-

requency ablation can also serve as palliative therapy and 

is the treatment of choice for the elderly and patients 

with comorbidities who are unsuitable candidates for re-

section21. In this cohort, it is advised that radiofrequency 

ablation be used in concert with other treatment modal-

ities such as transarterial embolisation or transarterial 

chemoembolization21 A caveat of radiofrequency abla-

tion is that it is not to be performed if the tumour is in 

close proximity to major vessels or branches of the bili-

ary tree.  On the other end of the temperature spectrum, 

cryotherapy may be employed for tumours close to blood 

vessels. This involves the ultrasound-guided insertion 

of multiple ice probes (at -20ºC) near the tumour, which 

cause necrosis21. 

Chemical ablation using ethanol involves the injection of 

ethanol into the tumour via image-guided percutaneous 

puncture62. The aim is also to induce necrosis in the tu-

mour as ethanol enhances denaturation of structural and 

functional proteins and ultimately, cell death. Chemical 

percutaneous ablation using ethanol has produced sig-

nificant results when the tumour is less than 3cm and 

has a more superficial location within the liver62,63. More-

over, it is very cost-effective and is suitable as palliative 

treatment for Child-Pugh class A and B patients who are 

not candidates for partial resection62. Acetic acid shows 

comparable results to ethanol when employed in chem-

ical ablation techniques and is considered a suitable al-

ternative51. 

It is worth mentioning that radiofrequency ablation has 

been shown to provide less risk of local recurrence, more 

extensive tumour necrosis and more prolonged survival 

when compared with chemical ablation. However, the ev-

idence of survival benefit for radiofrequency ablation is 

only significant when the tumour is smaller than 2cm63.

SORAFENIB

The expression of drug resistance genes such as glutathi-

one-S-transferase and ABCB1, which codes for p-glyco-

protein renders hepatocellular carcinomas resistant to 

most chemotherapy agents21. The tyrosine kinase inhib-

itor Sorafenib has, however, demonstrated considerable 

benefit in clinical trials. It is the first systemic treatment 

that demonstrated a survival benefit over placebo in 

two randomised controlled phase III clinical trials64,65. In 

one of the early trials, sorafenib showed a three-month 

survival benefit over the placebo group in patients with 

advanced hepatocellular carcinoma66. Sorafenib is cur-

rently considered standard therapy for patients with ad-

vanced hepatocellular carcinoma evident by symptoms 

of hepatic disease, vascular invasion and extra-hepatic 
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metastasis37. The Child-Pugh class of the patient is a sig-

nificant indicator of prognosis and must be taken into ac-

count when treating advanced hepatocellular carcinoma 

with sorafenib45. Although most guidelines recommend 

sorafenib for advanced hepatocellular carcinoma with 

Child-Pugh class A, the use of sorafenib is still considered 

controversial for patients with Child-Pugh B primarily due 

to the lack of evidence from any prospective randomised 

controlled trials in such patients37. This is probably be-

cause trials on sorafenib have traditionally included pa-

tients with Child-Pugh class A almost exclusively in order 

to avoid the potential confounding of a treatment-related 

anti-tumour effect by death from underlying cirrhosis in 

patients in other Child-Pugh classes55. In one retrospec-

tive study of prognostic factors in patients with advanced 

hepatocellular carcinoma treated with sorafenib, it was 

found that plasma AST level at baseline (which is an indi-

cator of ongoing hepatocellular damage) was a useful tool 

in identifying Child-Pugh class B patients who were more 

likely to benefit from sorafenib treatment67. Notably, the 

survival benefit provided by sorafenib may also result 

from the improvement of portal hypertensive syndrome 

and not just the anti-tumour effects alone67,68.

However, there have been no randomised trials to study 

this additional beneficial effect. The results of sorafenib 

in patients with Child-Pugh class C have been rather dis-

mal, and the current recommendations suggest only best 

supportive care for those who do not meet the criteria 

for transplantation37.

TREATMENT OF THE UNDERLYING LIVER DISEASE

Evidence suggests that a significant number of patients 

with hepatocellular carcinoma do not die not from effects 

of the malignancy but rather from common complications 

of liver cirrhosis and portal hypertension such as varice-

al bleeding, renal failure and infections69. Therefore, pa-

tients with hepatocellular carcinoma would benefit from 

treatment of underlying liver disease in addition to effec-

tive anti-tumour treatment. In this regard, the manage-

ment of patients with hepatocellular carcinoma should 

include evaluation and treatment of portal hypertension 

and varices70. 

Patients with malignant transformation following Hep-

atitis B induced cirrhosis are also to be considered for 

adjunct therapy as sustained hepatitis B viraemia is as-

sociated with an increased risk of recurrence of hepato-

cellular carcinoma after resection71. Several studies have 

shown that hepatitis B antiviral therapy results in favour-

able outcomes for candidates of liver resection 72-74. 

Adjuvant treatment of hepatitis C is also associated with 

clinical benefit for hepatocellular carcinoma patients as 

one meta-analysis demonstrated prognostic improve-

ment following interferon therapy for chronic hepati-

tis C virus after local ablation or surgery75. European 

guidelines recommend that all HBsAg-positive patients 

receive treatment with a potent nucleoside/nucleotide 

analogue that has a high threshold for resistance in order 

to achieve the lowest possible level of HBV DNA before 

transplantation to prevent recurrence76. Patients may 

also be treated with the same drugs after liver transplan-

tation in combination with hepatitis B immunoglobulin to 

ensure an adequate reduction of risk of hepatitis B re-

currence to less than 10%76.  Interferon free treatment 

regimen is recommended for patients with hepatitis C 

awaiting liver transplantation or in whom recurrence 

of viraemia has occurred after transplantation77. Other 

modifiable risk factors such as alcohol should also be ad-

dressed with patients as it has been shown that sustained 

alcohol abuse is associated with poorer prognosis and re-

duced survival in patients with hepatocellular carcinoma 

while cessation reduced cancer-related mortality78.

This case was presented and discussed at the Department of 
Medicine Clinical Meeting at OAUTHC

BIBLIOGRAPHY

1.	 Kumar V, Abbas AK, Aster JC, editors. Robbins & Contran. 

Pathologic Basis of Diseases. 9th ed. Philadelphia: Elsevier; 2014. 

2.	 Kew MC. The Role of Cirrhosis in the Etiology of Hepato-

cellular Carcinoma. J Gastrointest Canc. 2013 Nov;

3.	 Gibson JB, Wu PC, Ho JCI, et al. HBsAg, hepatocellular 

carcinoma and cirrhosis in Hong Kong. A necropsy study. Br J Can-

cer. 1980;42: 370–7.

4.	 Prates MD. Cancer and cirrhosis of the liver in the Portu-

guese East African. J Natl Cancer Inst. 1965;35:729–57.

5.	 Kew MC, Geddes EW, MacNab GM, et al. Hepatitis B 

antigen and cirrhosis in Bantu patients with primary liver cancer. 

Cancer. 1974;34:538–41.

6.	 Clavien PA, Petrowsky H, DeOliveira ML, Graf R. Strate-

gies for safer liver surgery and partial liver transplantation. N Engl J 

Med. 2007;356:1545-59

7.	 Parkin DM, Bray F, Ferlay J. Global cancer statistics 

2002. CA Cancer J Clin. 2005;55:74–108.

8.	 Kew MC, Popper H. Relationship between hepatocellular 

carcinoma and cirrhosis. Sem Liv Dis. 1984;4:136–46.

9.	 Melia WM, Wilkinson ML, Portmann BC, et al. Hepatocel-

lular carcinoma in the non-cirrhotic liver: a comparison with that 

complicating cirrhosis. Quart J Med. 1984;53:390–4.

10.	 Sung JL, Wang TH, Yu JY. Clinical study of primary carci-

noma of the liver in Taiwan. Amer J Dig Dis. 1967;12:1036–49.

11.	 Lai CL, Lam K, Wong KP, et al. Clinical features of hepa-

tocellular carcinoma: review of 211 patients in Hong Kong. Cancer. 

1981;47:2746–55.

12.	 Kew MC, Geddes EW. Hepatocellular carcinoma in rural 

southern African Blacks. Medicine (Balt). 1982;61:98–108.

13.	 Kew MC. The role of cirrhosis in hepatocarcinogenesis. In: 



IFEMED JOURNAL  |  Vol 25:  No 1   | June  2021

Critical Care Journal | 78

Bannasch P, Keppler D, Weber G, editors. Liver cell carcinoma. Dor-

drecht: Kluwer; 1989. p. 37–46.

14.	 Johnson PJ, Krasner N, Portmann BC, et al. Hepatocellu-

lar carcinoma in Great Britain: influence of age, sex, HBsAg status 

and etiology of underlying cirrhosis. Gut. 1978;19:1022–6.

15.	 Chan HL, Tse CH, Mo F, et al. High viral load and hepatitis 

B virus subgenotype Ce are associated with increased risk of hepa-

tocellular carcinoma. J Clin Oncol. 2008;26:177–82.

16.	 Kew MC. Hepatocellular carcinoma: with and without cir-

rhosis. Gastroenterology. 1989;97:136–9.

17.	 Tong M, Sun SC, Schaeffer BT, et al. Hepatitis-associated 

antigen and hepatocellular carcinoma in Taiwan. Ann Intern Med. 

1971;75:687–91

18.	 Kew MC. Hepatitis C, virus and hepatocellular carcino-

ma. FEMS Microbiol Rev. 1994;14:211–9.

19.	 Paterson AC, Isaacson C. Hepatocellular carcinoma in an 

urban Black community: a changing pattern. Virchow Arch A Pathol 

Anat Histol. 1982;395:273–8.

20.	 Kew MC, Asare GA. Dietary iron overload in the African 

and hepatocellular carcinoma. Liv Internat. 2007;27:735–41.

21.	 Chedid MF, Kruel CRP, Pinto MA, Grezzana-Filho TJM, et 

al. Hepatocellular carcinoma: diagnosis and operative management. 

Arq Bras Cir Dig 2017;30(4):272-278. DOI: /10.1590/0102-

6720201700040011

22.	 Alpert E, HuttMSR, Davidson CS. Primary hepatoma in 

Uganda. A prospective clinical and epidemiological study of 46 pa-

tients. Amer J Med. 1969;46:794–802.

23.	 Beasely RP, Hwang LY. Hepatocellular carcinoma and the 

hepatitis B virus. Sem Liv Dis. 1984;4:113–21.

24.	 Botha JF, RitchieMJJ, Dusheiko GM, et al. Hepatitis B vi-

rus carrier State in Black children in Ovamboland: role of peri-natal 

and horizontal infection. Lancet. 1984;2:1209–12.

25.	 Higginson J. The geographical pathology of primary liver 

cancer. Cancer Res. 1963;23:1624–33.

26.	 Lee FI. Cirrhosis and hepatoma in alcoholics. Gut. 

1967;7:77–85.

27.	 Boffetta P, Hashibe M. Alcohol and cancer. Lancet Oncol. 

2006;7: 149–56.

28.	 Okuda K, Nakashima T, Sakamoto K, et al. Hepatocellu-

lar carcinoma arising in non-cirrhotic and highly-cirrhotic livers: a 

comparative study of histopathology and frequency of hepatitis B 

markers. Cancer. 1982;49:450–5.

29.	  Purtilo DT, Gottlieb LS. Cirrhosis and hepatoma occurring 

at Boston City Hospital (1917–1968). Cancer. 1973;32:458–62

30.	 Huguet C, Stipa F, Gavelli A. Primary hepatocelular can-

cer: western experience. In: Blumgart LH, editor. Surgery of the 

Liver and Biliary Tract. New York: Churchill Livingstone; 1996. Pp. 

1365-1369.

31.	 Dong CH, Yoon YH, Chen CM, et al. Heavy alcohol use 

and premature death from hepatocellular carcinoma in the United 

States, 1999–2006. J Stud Alcohol Drugs. 2011;72:892–902.

32.	 Zaman ZN, Melia WM, Johnson RD, et al. Risk factors in 

development of hepatocellular carcinoma in cirrhosis: prospective 

study of  613 patients. Lancet. 1985;1:1357–9.

33.	 Zhang DY, Friedman CL. Fibrosis-dependent mechanisms 

of hepatocarcinogenesis. Hepatology. 2012;56:769–75.

34.	 Friedman SL. Hepatic stellate cells: protean, multifunc-

tional and enigmatic cells of the liver. Physiol Rev. 2008;88:125–

72.

35.	 Van Zijl F,MairM, Csiszar A, et al. Hepatic tumor-stroma 

crosstalk guides epithelial to mesenchymal transition at the tumor 

edge. Oncogene. 2009;12:4022–33.

36.	 Taura K, De Minicis S, Seki E, et al. Hepatic stem cells se-

crete angiopoietin1 that induces angiogenesis in liver fibrosis. Gas-

troenterology. 2008;135:1729–38.

37.	 European Association For The Study Of The Liver; Eu-

ropean Organisation For Research And Treatment Of Cancer. EA-

SL-EORTC clinical practice guidelines: management of hepatocellu-

lar carcinoma. J Hepatol 2012;56:908–43.

38.	 Cabibbo G, Enea M, Attanasio M, et al. A meta-analysis of 

survival rates of untreated patients in randomised clinical trials of 

hepatocellular carcinoma. Hepatology 2010;51:1274–83.

39.	 Bosch J, Garcia-Pagan JC. Complications of cirrhosis. I. 

Portal hypertension. J Hepatol 2000;32:141–56.

40.	 Pinter M, Trauner M, Peck-Radosavljevic M, et al. 

Cancer and liver cirrhosis: implications on prognosis and man-

agement. ESMO Open 2016;1:e000042. doi:10.1136/es-

moopen-2016-000042

41.	 Llovet JM, Bru C, Bruix J. Prognosis of hepatocellu-

lar carcinoma: the BCLC staging classification. Semin Liver Dis 

1999;19:329–38.

42.	 Forner A, Reig ME, de Lope CR, et al. Current strategy for 

staging and treatment: the BCLC update and future prospects. Se-

min Liver Dis 2010;30:61–74.

43.	 Leung TW, Tang AM, Zee B, et al. Construction of the Chi-

nese University Prognostic Index for hepatocellular carcinoma and 

comparison with the TNM staging system, the Okuda staging sys-

tem, and the Cancer of the Liver Italian Program staging system: a 

study based on 926 patients. Cancer 2002;94:1760–9.

44.	 Bruix J, Sherman M. Management of hepatocellular carci-

noma: an update. Hepatology 2011;53:1020–2.

45.	 Kim HY, Park JW, Joo J, et al. Worse outcome of 

sorafenib therapy associated with ascites and Child-Pugh score 

in advanced hepatocellular carcinoma. J Gastroenterol Hepatol 

2013;28:1756–61.

46.	 Pressiani T, Boni C, Rimassa L, et al. Sorafenib in patients 

with Child-Pugh class A and B advanced hepatocellular carcinoma: 

a prospective feasibility analysis. Ann Oncol 2013;24:406–11.

47.	 Bolondi L, Burroughs A, Dufour JF, et al. Heterogeneity 

of patients with intermediate (BCLC B) Hepatocellular Carcinoma: 

proposal for a subclassification to facilitate treatment decisions. 

Semin Liver Dis 2012;32:348–59.

48.	 Johnson PJ, Berhane S, Kagebayashi C, et al. Assess-

ment of liver function in patients with hepatocellular carcinoma: 

a new evidence-based approach-the ALBI grade. J Clin Oncol 

2015;33:550–8.

49.	 Pugh RN, Murray-Lyon IM, Dawson JL, et al. Transec-

tion of the oesophagus for bleeding oesophageal varices. Br J Surg 



IFEMED JOURNAL  |  Vol 25:  No 1   |  2021

Critical Care Journal | 79

1973;60:646–9.

50.	 Durand F, Valla D. Assessment of prognosis of cirrhosis. 

Semin Liver Dis 2008;28:110–22.

51.	 Bruix J, Reig M, Sherman M. Evidence-Based Diagnosis, 

Staging, and Treatment of Patients With Hepatocellular Carcino-

ma. Gastroenterology. 2016;150:835-53.

52.	 Clavien PA, Lesurtel M, Bossuyt PM, et al. Recommen-

dations for liver transplantation for hepatocellular carcinoma: 

an international consensus conference report. Lancet Oncol. 

2012;13:e11-22.

53.	 Colli A, Fraquelli M, Casazza G, Massironi S, Colucci A, 

Conte D, Duca P. Accuracy of ultrasonography, spiral CT, magnetic 

resonance, and alpha  fetoprotein in diagnosing hepatocellular car-

cinoma: a systematic review. Am J Gastroenterol. 2006;101:513-

23

54.	 Clavien PA, Oberkofler CE, Raptis DA, Lehmann K, Ricken-

bacher A, El-Badry AM. What is critical for liver surgery and partial 

liver transplantation: size or quality? Hepatology. 2010;52(2):715-

31.

55.	 Llovet JM, Ricci S, Mazzaferro V, et al. Sorafenib in ad-

vanced hepatocellular carcinoma. N Engl J Med. 2008;359(4):378-

90.

56.	 Bruix J, Takayama T, Mazzaferro V, et al. Adjuvant 

sorafenib for hepatocellular carcinoma after resection or ablation 

(STORM): a phase 3, randomised, double blind, placebo-controlled 

trial. Lancet Oncol. 2015;16(13):1344-54.

57.	 Terrault NA, Zeuzem S, Di Bisceglie AM, et al. Effec-

tiveness of Ledipasvir Sofosbuvir Combination in Patients With 

Hepatitis C Virus Infection and Factors Associated of Sustained 

Virologic Response. Gastroenterology. 2016 Aug 23. pii: S0016-

5085(16)34928-7.

58.	 Ono T, Yamanoi A, Nazmy El Assal O, Kohno H, Nagasue 

N. Adjuvant chemotherapy after resection of hepatocellular carci-

noma causes deterioration of long-term prognosis in cirrhotic pa-

tients: meta-analysis of three randomised controlled trials. Cancer. 

2001;15;91: 2378-85. 

59.	 Hong Y, Wu LP, Ye F, Zhou YM. Adjuvant Intrahepatic In-

jection Iodine-131 Lipiodol Improves Prognosis of Patients with 

Hepatocellular Carcinoma After Resection: a Meta-Analysis. Indian 

J Surg. 2015;77(Suppl 3):1228-32.

60.	 SÁ, Gustavo Pilotto D. et al. Liver transplantation for car-

cinoma hepatocellular in São Paulo: 414 cases by the milan/brazil 

criteria. ABCD, arq. bras. cir. dig., Dec 2016, vol.31, no.4, p.240-

245. ISSN 0102-6720

61.	 Mazzaferro V, Regalia E, Doci R, et al. Liver Transplanta-

tion for the treatment of small hepatocellular carcinomas in pa-

tients with cirrhosis. N Engl J Med:1996;334:693-9.

62.	 Chedid MF, Scaffaro LA, Chedid AD, et al. Transarterial 

Embolization and Percutaneous Ethanol Injection as an Effec-

tive Bridge Therapy before Liver Transplantation for Hepatitis 

C-Related Hepatocellular Carcinoma. Gastroenterol Res Pract. 

2016;2016:9420284.

63.	 Germani G, Pleguezuelo M, Gurusamy K, Meyer T, Isgrò 

G, Burroughs AK. Clinical outcomes of radiofrequency ablation, 

percutaneous alcohol and acetic acid injection for hepatocellular 

carcinoma: a meta-analysis. J Hepatol. 2010: 52:380-8

64.	 Cheng AL, Kang YK, Chen Z, et al. Efficacy and safety of 

sorafenib in patients in the Asia-Pacific region with advanced hepa-

tocellular carcinoma: a phase III randomised, double-blind, place-

bo-controlled trial. Lancet Oncol 2009;10:25–34.

65.	 Llovet JM, Di Bisceglie AM, Bruix J, et al. Design and end-

points of clinical trials in hepatocellular carcinoma. J Natl Cancer 

Inst 2008;100:698–711.

66.	 Kamath PS, Wiesner RH, Malinchoc M, et al. “A model to 

predict survival in patients with end-stage liver disease”. Hepatolo-

gy 2001;. 33: 464–70.

67.	 Pinter M, Sieghart W, Hucke F, et al. Prognostic factors 

in patients with advanced hepatocellular carcinoma treated with 

sorafenib. Aliment Pharmacol Ther 2011;34:949–59.

68.	 Pinter M, Sieghart W, Reiberger T, et al. The effects of 

sorafenib on the portal hypertensive syndrome in patients with liv-

er cirrhosis and hepatocellular carcinoma—a pilot study. Aliment 

Pharmacol Ther 2012;35:83–91.

69.	 Couto OF, Dvorchik I, Carr BI. Causes of death in pa-

tients with unresectable hepatocellular carcinoma. Dig Dis Sci 

2007;52:3285–9.

70.	 de Franchis R. Expanding consensus in portal hyperten-

sion. Report of the Baveno VI Consensus Workshop: stratifying 

risk and individualising care for portal hypertension. J Hepatol 

2015;63:743–52.

71.	 Kubo S, Hirohashi K, Tanaka H, et al. Effect of viral status 

on recurrence after liver resection for patients with hepatitis B vi-

rus-related hepatocellular carcinoma. Cancer 2000;88:1016–24.

72.	 Kubo S, Takemura S, Sakata C, et al. Adjuvant therapy af-

ter curative resection for hepatocellular carcinoma associated with 

hepatitis virus. Liver Cancer 2013;2:40–6.

73.	 Chuma M, Hige S, Kamiyama T, et al. The influence of 

hepatitis B DNA level and antiviral therapy on recurrence after ini-

tial curative treatment in patients with hepatocellular carcinoma. J 

Gastroenterol 2009;44:991–9.

74.	 Hosaka T, Suzuki F, Kobayashi M, et al. HBcrAg is a pre-

dictor of post-treatment recurrence of hepatocellular carcinoma 

during antiviral therapy. Liver Int 2010;30:1461–70.

75.	 Singal AK, Freeman DH Jr, Anand BS. Meta-analysis: in-

terferon improves outcomes following ablation or resection of he-

patocellular carcinoma. Aliment Pharmacol Ther 2010;32:851–8.

76.	 European Association For The Study Of The Liver. EASL 

clinical practice guidelines: Management of chronic hepatitis B vi-

rus infection. J Hepatol 2012;57:167–85.

77.	 European Association for Study of Liver. EASL Rec-

ommendations on Treatment of Hepatitis C 2015. J Hepatol 

2015;63:199–236.

78.	 Shih WL, Chang HC, Liaw YF, et al. Influences of tobacco 

and alcohol use on hepatocellular carcinoma survival. Int J Cancer 

2012;131:2612–21.


