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Abstract
Hepatocellular Carcinoma (HCC) is the fifth most common cancer which causes thousands of death worldwide and 
the majority of the HCC sufferers are from Asia. Infection of Hepatitis B Virus and Hepatitis C Virus are major reasons 
for the development of HCC. The factors which add to its persistence are both environmental and genetic. Asia being a 
vast continent has a huge diversity of both. Polymorphisms in different genes linked with HCC lead to either increase 
or decrease in its risk. In this review we have focused on genetic factors responsible for HCC, with a special perspec-
tive based on the geography. According to the UN geo-scheme Asia is  split into Eastern, Southeastern, Southern, 
Western and Central Asia. Here we have discussed on various genetic mutations which may or may not be the risk fac-
tor for HCC. The maximum HCC linked genetic mutations were observed in the Eastern region especially in China.

*Author for correspondence

1.  Introduction
Cancer is a chronic disease, which leads to an increase 
in death rate worldwide1. Benign or malignant tumor 
are formed because of the uncontrolled proliferation of 
under developed cells resulting in rapid spreading of this 
disease. At present there are over 100 known cancers 
affecting human species across the world2. In the survey 
carried out by world health organization (WHO) in 2011, 
Maldives, China, South Africa, Mongolia, Argentina and 
few countries of Europe show high death rate due to spe-
cific types of cancer3. Mexico, Bolivia, India, Pakistan, 
Iraq, Iran, Saudi Arabia and most of the African countries 
have low death rate due to cancer3. There is more than one 
causative agent for cancer. The major factors responsible 
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for cancer are: Tobacco, obesity, poor sanitation, alco-
hol consumption, exposure to different types of toxins 
and radiation, infection due to Hepatitis B Virus (HBV), 
Hepatitis C Virus (HCV) and Human Immunodeficiency 
Virus (HIV) and so on. The genetic defects inherited from 
parents also play a major role in developing cancers4. 
About 5-10% of cancers develop due to genetic defects 
that are inherited5. Tobacco and infection caused by HBV, 
HCV and HIV serves the major sources for the develop-
ment of lung cancer and liver cancer.

Although the cause of cancer is still being researched 
upon, with current evidence it is proved that one main 
cause for the development of cancerous cell is a mutation 
in the gene, leading to a complete change in the nucleo-
tide sequence of genomic DNA and altering the stability 
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of its protein production6. These mutated gene-containing 
cells when divide lead to tumor formation7. Thus genetic 
polymorphism is one of the root causes for the develop-
ment of most types of cancers; for example, Breast Cancer 
type 1 (BRCA1) and Breast Cancer type 2 (BRCA2) 
gene mutations cause breast cancer, tumor necrosis  
factor-alpha (TNF-α) leads to the development of diges-
tive system cancer and so on8,9. Genetic or the genes 
responsible for each type of cancers are different, there 
might be more than a hundred gene polymorphisms  
involved in a single cancer and its different stages.

Hepatocellular Carcinoma (HCC) is the fifth most 
common cancer, and the third leading cancer that causes 
death in the world, with over 500,000 fatalities annually10. 
HCC is also known as hepatoma or malignant hepatoma. 
It is the most common type of liver cancer. Most of the 
HCC are secondary to either a viral hepatitis (B or C) or 
cirrhosis. HCC is more common in men (4 to 8 times 
more) than in women of age group 50 or above. Major 
signs and symptoms of HCC involves change of skin 
colour (usually yellow skin), bloating due to accumula-
tion of fluid in the abdomen, loss of appetite, abdominal 
pain, nausea, vomiting, feeling tired, etc.,

In this review we have focused on two most promi-
nent populations, Asian and Caucasian suffering from 
liver disorders like chronic hepatitis infection, liver cir-
rhosis and HCC. We will be further proceeding and be 
focusing on the different geographical areas in Asia that 
are divided according to UN geo-scheme. 

2.  Discussion
Asia being world’s largest and most populous continent 
has a vast geography. Asia is divided into different zones 
by the UN geo-scheme. The sub-regions included in the 
UN geo-scheme for Asia are Central Asia, Eastern Asia, 
Southern Asia, South-Eastern Asia and West Asia. Each 
population has one or more types of factors that lead to 
conditions like HCC. Table 1 shows a few genes involved 
in the development of HCC and few others which show 
no link with HCC, in the geographical area under Asia.

Out of several genes linked with HCC, few are dis-
cussed in detail. Most of these gene polymorphisms are 

found in Asian subjects. One such main genetic factor 
linked with HCC is tumor necrosis factor-alpha (TNF-
α). TNF-α, is a multifunctional cytokine produced by the 
immune cells of our body, it helps in controlling the body’s 
immune responses by inducing inflammation, apoptotic 
cell death and also inhibits tumorigenesis and viral rep-
lication. Published papers on TNF-α were studied and 
inferred that there are different gene polymorphisms 
like -308GG, -308G/A, -308AA and -238G/A which are 
risk factors for HCC. It was found that HCC patients 
had low frequency linkage with TNF-α-308GG as com-
pared to healthy subjects. This showcased that -308GG 
was associated with decreased HCC risk in the Asian 
population. Another polymorphism -308G/A was found 
to have greater frequency linkage with HCC when com-
pared with -308GG but it also acted as a protective factor 
for chronic Hepatitis B Virus (HBV) infection in Asian 
population but no significant association was studied in 
Caucasian patients. Thus it was inferred that -308G/A was 
a risk factor for HCC in Asian population11. TNF-a was 
also associated with various digestive system cancers and 
one of the polymorphisms, which had the highest risk in 
its progression, was -308AA12. Another important poly-
morphism TNF-α-238G/A was claimed as to be a risk 
factor for HCC from the study, but there were also studies 
showing that it might not be directly associated with the 
risk13.

Among many such genetic factors, which were 
thought to be linked with HCC, Tumor Protein 53 (TP53) 
codon 72 polymorphism which results in missense muta-
tion of arginine to proline was also studied. TP53 which 
is a tumor suppressor gene, play a major role in cell cycle 
and in maintaining genomic integrity. Any mutation in 
TP53 can cause uncontrolled cell proliferation, which 
might lead to cancers. This study showed that the risk of 
cancer was reduced in Asians, when the comparison was 
made between HBV and HCV sufferers, it was found that 
there was no link between the TP53 polymorphism and 
HCC. Thus it may or may not be a risk factor for HCC14.

Next risk factor were UDP-glucuronosyltransferases 
1A7 (UGT1A7) gene polymorphisms, which lead to 
cancers. UGTs are major biochemical factors in detoxi-
fication and cellular defense, even a small mutation in 
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S.no Geographical 
zones of Asia

Countries under 
this region

Factors responsible for 
HCC

Factor not 
responsible 

for HCC
Reference

1 Eastern Asia 

China, Macau 
Special 

Administrative 
Region, Democratic 
People’s Republic of 

Korea, Japan, 
Mongolia, Republic 

of Korea, Taiwan

rs11569017, ErbB4, 
LAPTM4B*2, 

XPC, miR-106b-25, 
GST, MRP-1

PIK3CA, 
IL27, mtDNA 
9bp deletion, 

KIF1B

[21],[22],[23],[24],[25],[26], 

[27],[28],[29],[30],[31],[32]

2 Southern Asia

Afghanistan, 
Bangladesh, Bhutan, 
India, Iran (Islamic 

Republic of), 
Maldives, Nepal, 

Pakistan, Sri Lanka

TNF-a, INF-g, p53, 
XRCC1

[33],[34]

3 Southern Asia

Brunei Darussalam, 
Cambodia, 

Indonesia, Lao 
People’s Democratic 
Republic, Malaysia, 

Myanmar, 
Philippines, 

Singapore, Thailand, 
Timor-Leste, Viet 

Nam

Pre-
S2(LC>HCC),FGFR4, 

IL-1B
 [35],[36][,37]

4 Southern Asia

Armenia, Azerbaij, 
Bahrain, Cyprus, 

Georgia, Iraq, 
Israel, Jordan, 

Kuwait, Oman, 
Lebanon, Qatar, 

Saudi Arabia, State of 
Palestine, Syrian 
Arab Republic, 

Turkey, United Arab 
Emirates, Yemen

TNF-a, CCND1G870A, 
MDM2SNP309,

miR-196a-2,
Exo1 K589E, Arg72Pro 
of p53, Aurora A F31I

NQO1 C6091
[38],[39],[40],[41],[42],[43] ,

[44],[45]

Table 1.  Different gene polymorphisms responsible and not responsible for the increase in risk of HCC in 
Asia’s geographical sub-divisions are tabulated
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UGT1A7 can cause change in coding for enzyme activi-
ties. Mutation in UGT1A7 can give rise to variants such 
as UGT1A7*1, UDT1A7*2, UGT1A7*3 and UGT1A7*4. 
UGT1A7*3 played a significant role in the development 
of various cancers among Asians especially HCC but 
UGT1A7*2 and UGT1A7*4 had no significant effect15.

Mutation in MicroRNAs was associated with major 
cancer risks16. The study was conducted on four genetic 
variants in miRNAs namely rs11614913, rs2910164, 
rs3746444, rs229283. MiRNAs are single-stranded RNAs, 
which attach themselves to the mRNAs and inhibit trans-
lation mechanism. Studies carried out in these SNPs reveal 
that they act as both risk and protective factors for can-
cer. Comparison was done among the 3 polymorphisms 
of rs11614913 (TT, CT, CC). According to the statistical 
analysis, it was shown that rs11614913TT had decreased 
risk of colorectal, breast and lung cancers when compared 
with the CT and CC polymorphisms (TT<CT<CC)16. In 
rs2910164 there was no major risk observed in pooled 
analysis but in subgroup analysis when the comparison 
between polymorphisms CC and GG was conducted, 
there was a decrease in risk for HCC but increase in the 
risk of gastric cancers16. In sub-group analysis of ethnicity 
there was a reduced cancer risk for Asian population but 
increased risk for the Caucasian population. On studying 
about the polymorphism in rs3746444, it was found that 
the GG mutation had a higher risk of breast cancer among 
Asians especially in Chinese population. The study clearly 
showed that the four SNPs were associated with increase 
in risk for cancers in Asian population but no significant 
link was found with HCC17.

A meta-analysis on interleukin-10 (IL-10) gene poly-
morphisms and HCC was studied to get a wider view on 
the various factors responsible for HCC worldwide. IL-10 
is a cytokine produced by the immune cells of our body, 
which causes inflammatory actions during pathogenesis18. 
Any polymorphism in IL-10 can lead to various types of 
cancers such as breast, cervical, multiple myeloma, oral 
and gastric cancer. The important polymorphism of IL-10 
studied was IL-10 1082G/A, IL-10 819T/C, IL-10 592C/
A18,19. The former two polymorphisms had no association 
with HCC but the latter  one was linked with an increased 
risk for HCC19.

Ras Association domain family 1A (RASSF1A) tumor 
suppressor gene is located in 3p21.3 locus. The inactiva-
tion of this gene has a major link with the development  
of various type of cancer including HCC in human. 
Epigenetic aberrant methylation of RASSF1A leads to 

hepato-carcinogenesis. So, the methylation status of 
RASSF1A was analyzed by calculating the gene expres-
sion level of RASSF1A mRNA. The analysis revealed that 
86% of HCC sufferers were detected with RASSF1A hyper 
methylation (those subjects who did not receive chemo-
therapy)20.

As described earlier we have segmented Asia into dif-
ferent geographical area according to the UN geo-scheme 
and studied the genetic factors responsible for the devel-
opment of HCC in these population.

2.1  Eastern Asia
This region covers countries like China, Macau, Korea, 
Japan, Mongolia and Taiwan. The maximum number of 
studies were carried out in Chinese population as this 
country is geographically vast with the world’s highest 
population; This population is prone to genetic mutations 
based on its geographical and environmental factors.

Due to the rapid development in economy, China 
has higher burdens of population. The trends show that 
there is a steep increase in the number of cancer patients 
in this country. Out of various studies done, we have 
narrowed down few factors that contribute towards the 
development of HCC. Among many factors responsible 
for the HCC, the Epidermal Growth Factor (EGF), EGF 
Receptor (EGFR) and EGF family receptor tyrosine 
kinases, which consists of four members, ErbB1, ErbB2, 
ErbB3 and ErbB4 were found to have link with the devel-
opment of cancer21,22. The former two were linked with 
the hindering of tumor cell apoptosis, cell proliferation 
and metastasis of tumor cells, Whereas among the lat-
ter two mutations, a common genetic polymorphism in 
ErbB4 was found to have a link with HCC. Eight Single 
Nucleotide Polymorphisms (SNPs) of EGFR were stud-
ied, among which rs11569017T allele was associated 
with the susceptibility of HCC in patients suffering from 
Chronic Hepatitis B (CHB)21. 

Polymorphism in Lysosomal Protein Transmembrane 
4 beta (LAPTM4β) mRNA and polymorphism in 
microRNA-106b-25 (miR-106b-25) also were threats 
leading to HCC. LAPTM4β mRNA and protein has the 
ability to up-regulate the normal hematopoietic progeni-
tor cells and lead to development of HCC. LAPTM4β has 
2 allele polymorphisms, *1 and *2 out of which, *2 was 
found to be more in HCC sufferers  than in control and 
was significantly associated with HCC risk whereas the 
other polymorphism was not associated with increase in 
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HCC risk23. A polymorphism in the promoter region of 
microRNA-106b-25 (miR-106b-25) in the HBV affected 
people may lead to HCC. This cluster was studied and it 
has been found that it was linked to tumorigenesis and 
progression of cancers like HCC24. Studies revealed that a 
SNP rs999885 in this region was associated with increase 
in HCC risk in HBV persistent patients25. The risk of this 
polymorphism increased when the G allele was replaced 
with the A allele and the people with GG or AG genotype 
had greater life expectancy than the people with AA geno-
type thus showing that A allele was linked with an increase 
in HCC risk and higher mortality rate24,25.

Mutations in Glutathione S Transferase (GST), 
Multidrug Resistant related Protein-1 (MRP-1) and 
Xeroderma Pigmentation Completion group C (XPC) 
codon 939 also serves for the increase in HCC risk. 
GSTM1 and GSTT1 are well studied GST genes.  The null 
genotypes (homozygous deletion of GST genes) of these 
polymorphisms showed association with the increase in 
HCC risk and the sub group analysis showed that GST 
was related to increase in HCC in people living in the 
high incidence areas as compared to the subjects living 
in low incidence areas. The study revealed that GSTT1/
GSTM1 polymorphisms were linked with the increase in 
HCC in the Chinese population26.

A study on G-1666A polymorphism in MRP-1 was 
analysed and its relation with HCC was studied. MRP-1 
belongs to the ATP-binding cassette superfamily of cell 
surface transport proteins. It helps in transport of the 
endogenously produced and exogenously administered 
molecules in an ATP-dependent  way. It also plays a 
significant role as a transport protein in carcinogenesis. 
Analysis showed that the people with GG homologues had 
a reduced 4-year disease-free survival as compared with 
people having at least one A allele and the Electrophoretic 
Mobility Shift Assay (EMSA) showed that G allele had a 
stronger binding affinity for the nuclear proteins27. Thus 
the people with 1666GG polymorphism had a poorer 
survival rate and it was found to be most common in the 
South-eastern part of China27.

Mutation in codon 939 of XPC is caused due to car-
cinogens like aflatoxin B1 (AFB1) and is involved in 
nucleotide excision repair, but studies have shown that 
this polymorphism might lead to HCC risk28. Aflatoxin B1 
can break open the double stranded DNA, causes  DNA 
base damage and oxidative damage, which leads to can-
cers. It was also found that the genotypic distribution of 
XPC Lys939Gln was high in the HCC sufferers. Therefore, 

XPC codon 939 was found to be associated with the AFB1 
related HCC in this population28. 

Phosphatidylinositol 3 kinases (PIK3CA) polymor-
phism may be a major factor related to HCC in the Korean 
population. PIK3CA interacts with phosphatidylinositol 
3,4,5 trisphosphate (PIP3) at the membrane and catalyzes  
the phosphorylation of Akt (Protein kinase B), which 
activates the down streaming signalling of the pathway. 
The frequency of PIK3CA mutation was checked in HCC 
sufferers by sequencing the exon 1, 3, 4, 6, 7, 8, 9, 19 and 
20 and there was no mutations detected in the exons 3, 
6, 8 and 19. However unknown SNPs where detected in 
exons 1,4,7,9 and 20, but these were found to have no 
direct relationship with increased HCC risk. The study 
suggested that this mutation rate in the Korean popula-
tion was similar to the rates seen elsewhere in the world29.

Some genes, which were thought to be risk factor for 
HCC, were found to have no link with it . One such gene 
is cytokine interleukin 27. IL27 is a part of the  IL12  fam-
ily, which plays a role in protection against tumor. It is an 
early mediator for the proliferation of naive T cells. Two 
particular SNPs of IL27, SNP -964A/G and -2905T/G were 
studied but no significant differences were found between 
the genotype and allelic frequencies in the patients suffer-
ing from HCC as well as the controls. It was found that 
IL27 was not linked to HCC development30.

The mitochondrial DNA 9-bp (mtDNA) was also 
thought to be related to HCC. Its 9bp deletion poly-
morphism is caused due to the loss of one copy of 
9bp tandem repeated sequence (CCCCCTCTA) and it 
causes an alteration in oxidative phosphorylation and 
in the level of oxidative stress31. But it was found that 
this gene deletion was not directly linked to HCC, it 
might indirectly influence HCC risk through specific 
microRNA-mediated regulation31

Kinase family factor 1B (KIF1B) was accounted as 
a risk factor which might be related to development of 
CHB in Chinese population32. But rs17401966 AG and 
GG genotypes and rs8019 and rs17401927 had no signifi-
cant association with CHB. Also, it was confirmed that 
the three SNPs of KIFB1 were not associated with the 
development of CHB32.

2.2  Southern Asia
Compared to other geographical area, southern Asia 
is not linked to factors that leads to the development of 
HCC, though it is geographically near to China, which 
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has maximum number of cases related to HCC. This part 
of Asia covers regions like India, Pakistan, Maldives, Sri 
Lanka and so on. In the above discussion it was claimed 
that TNF-a (-308) is an important cause for development 
of HCC in Asia population but in a study carried out on 
398 subjects and 146 healthy controls in Indian popula-
tion it was found that both TNF-a and IFN-g, the two 
important pro-inflammatory Th1 cytokines had no direct 
link with increased HCC risk33. The studies gave evidences 
for a viral negative association of IFN-g +874 TA and AA 
genotype with HBV-HCC risk and no clear association 
of TNF-a -308G/A genotype but the level of TNF-a was 
elevated as disease progressed to HCC whereas the level 
of IFN-g +874 was increase only in HCC subjects33. It 
was also observed that the IFN-g mRNA levels and not 
TNF-a level was elevated in cirrhosis patients. As there 
was increase in level of both cytokines during progression 
and different stages of HCC further studies are required 
revealing  the root cause for development of HCC. 

An analysis on the link between p53 and XRCC1(X-
ray Cross Complimenting group 1) was done in the Indian 
population. It was observed that individually these genes did 
not show any risk for HCC but when they were combined 
a marked increase was seen in the susceptibility of HCC34.

2.3  South-Eastern Asia
The South-eastern region includes Brunei Darussalam, 
Cambodia, Indonesia, Malaysia, Thailand, Myanmar, 
Singapore, Philippines, Lao People’s Democratic Republic, 
Timor-Leste and Viet Nam. A study showed that HBV 
pre-S2 mutation rate was high in Indonesian population 
as compared to other Asian countries. But the presence of 
pre-S2 codon polymorphism was found to be more com-
mon in liver cirrhosis patients than in HCC sufferers, and 
it serves as a biomarker for all the liver diseases35.

Another mutation in Fibroblast growth factor recep-
tor 4(FGFR4) was studied and analyzed. Eight missense 
mutations were found on sequencing FGFR4, out of 
which 3 known mutations were present (V10I, L136P 
and G338R). V10I and G338R mutations were found to 
have higher frequency, as compared to the other SNPs. 
But significant difference was not found in the genotype 
distribution of these two alleles among patients and con-
trols. The study also revealed that, homozygous G338R 
mutation showed increased secretion of Alphafetoprotein 
(AFP), which is a marker for HCC. Thus it was concluded 
that FGFR4 may contribute to HCC progression36. 

In the Thai population, the effect of Interleukin-1 beta 
(IL-1B) promoter region C511T and IL-1 receptor antag-
onist (IL-1RN) polymorphisms of patients with chronic 
HBV infection were studied. It was seen that IL-1B-511 
genotype C/C, was significantly increased in people suf-
fering from HCC as compared to the non-sufferers. But 
IL-1RN gene did not show any significant association 
among the subjects. Hence it was concluded that IL-1B 
might be a genetic marker for development of HCC in 
HBV affected people of Thai population37.

2.4  West Asia
West Asia includes countries like Iraq, Saudi Arabia, Israel, 
Kuwait, Jordan, Turkey, United Arab Emirates and so on. Few 
risk factors that are seen in Turkish population is discussed 
here.TNF-α is a pro-inflammatory cytokine. A mutation in 
the promoter region of this gene, at position -308, is suscep-
tible to various types of cancer. A study on HCC patients 
and controls confirmed the association of the TNF-α gene 
G-308A polymorphism as a risk factor for HCC38.

A study on cyclin D1 (CCND1) was conducted on 
Turkish population. And was found that G870A poly-
morphism, present in the splice donor region of exon 4 
of CCND1 gene is associated with an increased risk of 
HCC39.

Mouse double minute 2 (MDM2) gene is one of 
the main factors involved in the p53 pathway. T/G 
polymorphism, SNP309 (rs2279744) present on the 
intronic promoter region of MDM2 showed an effect 
on MDM2 expression and p53 activity. This SNP was 
also found to be associated with an increased rate of 
tumor formation in both hereditary and sporadic can-
cer. On analyzing  MDM2 SNP309 polymorphism in 
Turkish subjects, it was found to be associated with 
HCC risk40. Guanine (G)/adenine (A) polymorphism 
at first position of codon 589 in Exonuclease 1 (Exo 
1), an important gene involved in the mismatch repair-
ing activity results in the substitution of amino acid 
glutamic acid (Glu, E) to lysine (Lys, K) (K589E). It 
alters cancer risk by influencing the activity of Exo 1 
protein41. A study carried out on HCC sufferers and 
controls showed that Exo1 K589E polymorphism is 
associated with increased risk of HCC development in 
the Turkish population.41.

A study on precursor MiRNA, miR-196a-2 
rs11614913 (C→T) polymorphism showed that, it will 
alter mature miR-196a-2 expression and target mRNA 
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binding. The association of this polymorphism was 
studied among subjects with HCC and control group  
and was found to be a risk factor for HCC, especially 
among the males and HBV-infected patients in the 
Turkish population42.

In the 4th exon of p53 gene, guanine (G)/cytosine 
(C) polymorphism at second position of codon 72 results 
in the substitution of amino acid arginine (Arg) to pro-
line (Pro) (Arg72Pro). This polymorphism’s effect was 
studied on HCC suffers and was found to be associated 
with increased risk for HCC development in the Turkish  
population43.

Aurora A is considered as a potential cancer sus-
ceptibility gene. A Polymorphism in the coding region 
of Aurora A gene, F31I is linked to several human can-
cers. A study revealed that the genotypes containing I31 
allele in HCC patients was significantly higher than that 
in controls, proving that Aurora A F31I polymorphism is 
suspected to be a risk factor for HCC44.

Studies carried out in Turkish subjects showed that 
there was no involvement of NAD(P)H: Quinone oxi-
doreductase 1 (NQO1) C609T polymorphism with 

development of HCC. NQO1 is a cytosolic enzyme 
that protects our cell from oxidative stress, by catalyz-
ing the two-electron reduction of numerous Quinone 
compounds into their less toxic form. NQO1 C609T 
polymorphism is suspected to cause depletion in p53 lev-
els. Due to which a significant reduction of apoptosis and 
increase in genomic instability in hepatocytes can lead 
to HCC. But the allelic frequency and genotype distribu-
tion of NQO1 C609T showed no significant difference 
between subjects and controls45.

2.5 � Inherited or Early Onset of HCC
Since there are involvement of different genetic factors 
and polymorphism, studies were done to reveal that HCC 
can be inherited or developed in early stages of life. In a 
study carried out on 2242 HCC patients of the Korean  
population, it was observed that a total of 165 (7.4%) out 
of 2242 patients had a positive family history for HCC 
in one or more family members, whereas 2077 (92.6%) 
patients had no family history of HCC. Among those 165 
patients with positive family histories, 159 had a positive 
family history of HCC in one or more first-degree relatives 

Figure 1.  Percentage of inherited HCC.

Figure 1 shows a total of 7.4% patients had a positive family history of 
HCC in one or more family members and 92.6% patients had no family 
history of any HCC. Among 7.4% patients with positive family histo-
ries, 96.36% had a positivefamily history in one or more first-degree 
relatives which includes parents and siblings..
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which includes parents and siblings, as shown in Figure 
1. Out of these positive family history group, 61 (37.0%) 
patients were diagnosed in their fifties and 48 (29.1%) 
in their forties46. Another study carried out in 340 HCC 
patients and 292 controls selected from Chinese popula-
tion showed a pattern of X linked recessive inheritance of 
HCC genes with the help of HCC pedigree. There were 
few patterns observed in the study. Mothers and brothers 
of the male HCC sufferers were more prone to get affected 
by HCC than other family members. At the same time 
HCC incidence was found to be higher among broth-
ers as compared to brother-sister or sister-sister. It was 
also observed that there is a higher prevalence of HCC 
in the off-springs of female sufferers as compared to the 
male sufferers. These indicated that an X-linked recessive 
inheritance pattern runs in the family of few subject47.

3.  Conclusion
Among all the studies carried out in Asia, the maximum 
number of studies on HCC  were carried in China. When 
the different polymorphism studies were done on the 
whole of Asia, it was found that the majority of polymor-
phisms which were risk factors for HCC were found in 
Eastern Asia. The country with the highest number of 
polymorphisms in this area was China. This was followed 
by South Korea and Japan. The Turkish population in 
Western Asia also showed several polymorphisms linked 
to increase in risk for development of HCC.  A few poly-
morphism studies were carried out in Southern Asia and 
South-Eastern Asia which showed that not much poly-
morphisms were linked to increased link of HCC in these 
regions. The minimum number of polymorphisms linked 
to HCC was seen in Central Asia.
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