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BACKGROUND: Non-alcoholic fatty liver disease (NAFLD) 
is becoming a leading cause of chronic liver disease. Hepato-
cellular carcinoma (HCC) is one of its complications. Although 
the pathophysiology is unclear, it is reasonable to expect that 
cryptogenic cirrhosis related HCC (cryptogenic HCC) behaves 
differently to other types of HCC. This study prospectively 
compared patients with cryptogenic HCC and those with 
HCC related to alcoholic cirrhosis. 

METHODS: A total of 150 consecutive patients with HCC (89 
cryptogenic HCC and 61 alcohol related HCC) referred to our 
unit over a 23-month period were studied. Their demographic 
data, liver function, tumor characteristics and outcomes were 
compared.

RESULTS: Alcohol related HCC was seen only in males. Com-
pared with cryptogenic HCC, alcohol related HCC had signifi-
cantly higher aspartate aminotransferase/alanine aminotrans-
ferase (AST/ALT) ratio (1.7 vs 1.4, P=0.002), model for end-
stage liver disease score (13 vs 11, P=0.018) and Child's score 
(7 vs 6, P=0.037). No significant difference was seen in platelet 
counts, serum sodium and AST to platelet ratio index. Single 
nodular tumors were more common in cryptogenic HCC, 
while diffuse type tumors and macroscopic vascular invasion 
were common in alcohol related HCC. In patients who could 
not be offered any treatment because of advanced tumors or 
poor liver function, alcohol related HCC had a significantly 
lower median survival (5.3 months) compared with crypto-
genic HCC (9.3 months, P=0.034).

CONCLUSIONS: Compared with cryptogenic HCC, alcohol 
related HCC had worse liver function and aggressive tumor 
morphology at presentation, and a higher proportion was 
untreatable. In patients who could not be treated, median sur-
vival was lower in patients with alcohol related HCC than in 
those with cryptogenic HCC.

(Hepatobiliary Pancreat Dis Int 2015;14:401-405)
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Introduction

Hepatitis B and C are the leading causes of he-
patocellular carcinoma (HCC) worldwide.[1] 
Viral hepatitis leads to HCC as a complication 

of cirrhosis or as a result of direct integration of viral 
DNA into the host genome.[1] Alcohol is another lead-
ing cause of cirrhosis and HCC, and although the exact 
mechanism is not understood, chromosomal loss, oxi-
dative stress, decreased retinoic acid levels in the liver, 
altered DNA methylation and genetic susceptibility may 
play a role.[2] Non-alcoholic fatty liver disease (NAFLD) 
and non-alcoholic steatohepatitis (NASH) are becom-
ing increasingly prevalent in the Asian continent and are 
already a leading cause of chronic liver disease in the re-
gion.[3-5] NASH is now believed to account for most cases 
of cryptogenic cirrhosis worldwide.[6] Unlike in alcoholic 
liver disease, HCC can complicate NASH even in the ab-
sence of cirrhosis.[7, 8] Although, here too, the pathophysi-
ology is unclear, it is reasonable to expect that NASH 
related HCC behaves differently to alcohol and hepatitis 
related HCC. 

In Sri Lanka the most common causes of cirrhosis 
are alcohol related and cryptogenic (probably NASH-re-
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lated). Hepatitis B, C and hemachromatosis are uncom-
mon.[9] The present study compares tumor morphology, 
clinical characteristics and outcomes of patients with 
alcohol related HCC and cryptogenic cirrhosis related 
HCC (cryptogenic HCC).

Methods 
One hundred and fifty consecutive patients with alcohol 
related and cryptogenic HCC referred to our clinic from 
January 2011 to December 2012 were included in the 
study. All data were collected prospectively. HCC was 
diagnosed according to the American Association for the 
Study of Liver Diseases (AASLD) guidelines.[10] Biopsy 
from the lesion was done in only 4 patients with atypical 
imaging. A detailed history was taken to assess the degree 
of alcohol consumption. Patients who had a history of 
consuming alcohol above the accepted safe limits (Asian 
standards: <14 units of alcohol per week in men and 
<7 units per week in women) prior to the diagnosis of 
cirrhosis were considered as having alcoholic cirrhosis. 
There were 61 patients in the alcohol related HCC group, 
and their median abstinence from alcohol on presenta-
tion to our unit was 7 months. Patients who did not 
drink alcohol above the safe limits had no history of con-
tributory drug or herbal product use and did not have 
hepatitis B and C, autoimmune disease, hemachromatosis, 
Wilson's disease, and alpha-1 antitrypsin deficiency were 
considered to have cryptogenic HCC. However a liver bi-
opsy had not been performed for the diagnosis of crypto-
genic cirrhosis. There were 89 patients in the cryptogenic 
HCC group. 

All patients underwent liver function assessment. Up-
per gastrointestinal endoscopy was done in all newly di-
agnosed cirrhotics. The presence of portal vein invasion 
was diagnosed when an enhancing tumor extension was 
detected in the main or sectoral portal vein branch. All 
these patients underwent portal vein Doppler to assess 
the flow within the thrombus. Management decisions 
were taken at a multi-disciplinary meeting. Decisions re-
garding liver transplantation, surgical resection, ablation, 
trans-arterial chemoembolization or sorafenib therapy 
were made according to tumor morphology, background 
liver status and functional index. Patients were followed 
up in a special combined medical and surgical clinic. 

The majority of our patients with treatable disease 
underwent combined treatment. As the follow-up period 
was relatively short and multiple treatment combina-
tions were used, the actual numbers treated with each 
combination was small. We therefore selected patients 
with Barcelona clinic liver cancer (BCLC) stages C and D 
who could not be given any active treatment, and com-

pared survival in these patients (alcohol related versus 
cryptogenic). 

Values of continuous variables were presented as me-
dian and range. Differences between the two groups were 
compared by the Chi-square test, Fisher's exact test or 
the Mann-Whitney U test where appropriate. Cumula-
tive survival and recurrence rates were calculated using 
the Kaplan-Meier method and the difference between 
survivals was evaluated using the log-rank test. A P value 
of less than 0.05 was considered statistically significant. 

Results 

Of the 150 patients with HCC, 61 were alcohol related 
and 89 were cryptogenic originated. Alcohol related 
HCC was seen only in males. The two groups were not 
different in age or body mass index at presentation. 
Baseline liver functions were different in the two groups 
(Table 1). Alcohol related HCC had a significantly higher 
aspartate aminotransferase/alanine aminotransferase 
(AST/ALT) ratio (1.7 vs 1.4, P=0.002), a MELD score 
(13 vs 11, P=0.018), and a Child's score (7 vs 6, P=0.037). 
There was no significant difference in platelet count, se-
rum sodium levels or AST to platelet ratio index (APRI) 
between the two groups. When tumor characteristics 
were compared, there was no difference in median tumor 
diameter or alpha-fetoprotein levels between the two 

Table 1. Comparison of liver status in alcohol related and cryp-
togenic HCC

Variables
Alcohol related
  HCC (n=61)

Cryptogenic HCC
  (n=89)

P value

Age (yr)   63 (45-75)   62 (12-88)    0.887

Gender (male)   61 (100%)   72 (80.9%) <0.001

Body mass index (kg/m2)   23.1 (15.1-40.0)   23.2 (15.2-36.8)    0.821

Presence of diabetes   32 (52.5%)   64 (71.9%)    0.050

Presence of hypertension     7 (11.5%)   12 (13.5%)    0.113

MELD score   13 (5-21)   11 (4-22)    0.018

Child's score     7 (5-14)     6 (5-12)    0.037

AST (U/L)   66 (15-354)   58 (21-320)    0.317

ALT (U/L)   33 (9-131)   41 (10-585)    0.061

APRI   42.3 (10.7-840.0)   43.6 (6.6-169.1)    0.527

Platelet count (×109/L) 145 (10-364) 161 (39-652)    0.678

Presence of ascites   17 (27.9%)   23 (25.8%)    0.431

Bilirubin (mg/dL)     1.6 (0.3-8.3)     1 (0.2-13.7)    0.046

INR     1.3 (1.0-3.5)     1.2 (1.0-2.8)    0.020

Sodium (mmol/L) 135 (122-145) 138 (121-145)    0.265

AST/ALT ratio     1.7 (0.52-8.20)     1.4 (0.24-4.08)    0.002

Albumin (mg/dL)     3.2 (2.2-4.4)     3.5 (1.9-4.8)    0.004

MELD: model for end-stage liver disease; AST: aspartate aminotrans-
ferase; ALT: alanine aminotransferase: APRI: AST to platelet ratio 
index; INR: international normalized ratio.
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groups (Table 2). However, morphology of the tumors 
was different. Single nodular tumors were more com-
mon in the cryptogenic HCC while diffuse type tumors 
were more common in the alcohol related group. The 
presence of macroscopic vascular invasion was also more 
common in patients with alcohol related HCC. In nodu-
lar type tumors, the number of nodules was not signifi-
cantly different in the two groups. 

The most common initial treatment modality was 
transarterial chemoembolization which was performed 
in 33% of the patients in each group (29 patients with cryp-
togenic HCC and 20 with alcohol related HCC). Surgery was 
performed for 26% (n=23) of the patients with cryptogenic 
HCC and 10% (n=6) of the patients with alcohol related 
HCC. Percutaneous ablation was performed for 11% 
(n=10) of the patients with cryptogenic HCC and 15% 
(n=9) of the patients with alcohol related HCC. About 
43% (n=26) of the patients in the alcohol related HCC 
group were not candidates for any active intervention 
compared to 30% (n=27) of those in the cryptogenic 
HCC group. The median follow-up was 12 months. As 

Fig. Survival of patients who did not have any treatment (P=0.034).

Table 2. Comparison of tumor morphology in alcohol related 
and cryptogenic HCC (n, %)

Variables
Alcohol related
  HCC (n=61)

Cryptogenic
  HCC (n=89)

P value

AFP (ng/mL) 6765.0
  (2-94000) 

2655.9
  (1-35000)    

0.172

Morphology of tumors

  Single nodular     27 (44.3)     46 (51.7) 0.018

  Multi-nodular     13 (21.3)     30 (33.7)

  Diffuse type     21 (34.4)     13 (14.6)

Total tumor diameter (cm)       5.8 (2.0-17.5)       6.0 (0.9-25.0) 0.917

Number of nodules* 0.083

     1     27 (67.5)     46 (60.5)

     2       8 (20.0)     12 (15.8)

     3       4 (10.0)       3 (3.9)

  >3       1 (2.5)     15 (19.7)

Presence of portal vein invasion     21 (34.4)     15 (16.9) 0.013

Presence of distant metastasis       2       3

BCLC stage 0.112

  0       7 (11.5)     12 (13.5)

  A       8 (13.1)     13 (14.6)

  B     19 (31.1)     37 (41.6)

  C     10 (16.4)       7 (7.9)

  D     17 (27.9)     20 (22.5)

AJCC stage 0.900

  I     27 (44.3)     44 (49.4)

  II       8 (13.1)     10 (11.2)

  III     24 (39.3)     31 (34.8)

  IV       2 (3.3)       4 (4.5)

*: only in nodular type tumors. AFP: alpha-fetoprotein; BCLC: Barcelona 
clinic liver cancer.

the treatments were heterogeneous and different combi-
nations were used, a sub-analysis was made to compare 
survival of those patients who could not be given any 
treatment due to advanced tumors or poor liver function. 
In this sub-analysis, alcohol related HCC had a signifi-
cantly lower median survival (5.3 months) compared 
with cryptogenic HCC (9.3 months, P=0.034) (Fig.). 

Discussion
At presentation, patients with alcohol related HCC had 
worse liver function and more aggressive tumors (diffuse 
type and with macroscopic vascular invasion) compared 
with those with cryptogenic HCC. In all patients who 
could not be treated because of advanced tumors or poor 
liver function, the median survival was lower in patients 
with alcohol related HCC than in those with cryptogenic 
HCC. 

Few studies have investigated the clinical characteris-
tics and outcome of cryptogenic HCC or compared this 
with other types of HCC. One study[11] evaluated the ra-
diological characteristics of NAFLD related HCC; like in 
our study, tumors were solitary and of a predominantly 
nodular type. A study comparing alcohol related HCC 
with hepatitis B, C and NAFLD related HCC revealed that 
although background liver function in the two groups 
was comparable, the alcohol related HCC group had 
more multi-nodular tumors.[12] However, Hashimoto et 
al[13] compared 56 patients with alcohol related HCC 
and 8 patients with NAFLD related HCC, and did not 
find any differences in tumor morphology. Our cohort 
was relatively larger and showed clear differences in both 
background liver function status and tumor aggressiveness.

With the differences we found, we proposed a new 
theory that the cryptogenic HCC is a distinct entity. 
This was suggested by Salomao et al[14] who compared 
histological features of NAFLD related HCC with those 
of HCV related HCC. NAFLD related HCC had distinct 
histological features with large droplet steatosis, bal-
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looning of malignant hepatocytes, Mallory-Denk bodies, 
and pericellular fibrosis. Alternative mechanisms have 
now been suggested for NAFLD related carcinogenesis. 
Lipid droplet-associated proteins (perilipin, adipophilin 
and perilipin 3) are differentially expressed in hepatic 
steatogenesis. Adipophilin is up-regulated in the early tu-
morigenesis and perilipin is often lost.[15] Thus, available 
basic science data also suggest that cryptogenic HCC is a 
distinct entity with good prognostic tumor characteris-
tics.[14, 15] 

In previously reported data, the frequency of diffuse 
type HCC varied from 7% to 13% of all the HCC cases.[16] 
A similar frequency was seen in our patients with cryp-
togenic HCC. However, the frequency is almost double 
this in alcohol related HCC. This difference in tumor 
morphology may play a role in the higher frequency of 
macroscopic vascular invasion and poor median survival 
among patients who could not be given any treatment. 
Previous data on diffuse infiltrative HCC are limited. Al-
cohol as a risk factor for diffuse type HCC has also not 
been previously investigated. However, data from Kubo 
et al[17] and Okada et al[18] showed that alcohol in synergy 
with another risk factor such as hepatitis B or C affects 
the malignancy of the tumor and worsens the progno-
sis of the patients. Okada et al[18] attributed the poor 
prognosis to higher tumor proliferative activity in these 
patients. Alcohol is also a significant risk factor for the 
development of HCC in patients with NAFLD.[19] In Sri 
Lanka, about 33% of urban adults have NAFLD.[5] Thus, 
a considerable proportion of our patients with alcohol 
related HCC may have had NAFLD as an additional risk 
factor. Whether this combination can lead to more ag-
gressive HCC needs further investigation. Reddy et al[20] 
compared the outcome of surgical resection in NAFLD 
related HCC and HCV related HCC. The NAFLD group 
had better overall survival, and this was attributed to 
better preserve liver function. The groups did not show 
a difference in tumor morphology. However, these were 
highly selected patients who were candidates suitable for 
surgical resection, and this may be the reason that the 
tumor morphology was similar. When we sub-analyzed 
the survival of patients who could not be given any treat-
ment, the results also suggested a better survival outcome 
for patients with cryptogenic HCC. Diffuse type tumor 
and macroscopic vascular invasion may at least partly 
explain the different outcome.

In conclusion, clinical, morphological and limited 
basic science data suggest that cryptogenic HCC may 
behave differently to other types of HCC. Given the ris-
ing incidence of NAFLD worldwide, HCC related to this 
condition needs further comprehensive study. 
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