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Abstract

Background: Hepatocellular carcinoma (HCC) is a leading cause of cancer mortality

worldwide, particularly in Egypt. The role of apoptosis in tumorigenesis has been well‐
documented and resistance to apoptosis is a hallmark of cancer. Several studies

discussed the association between death receptor 4 (DR4) genetic variants and

HCC risk.

Aim: To study the possible link between DR4 gene polymorphisms and the

susceptibility to HCC.

Methods: Genotyping of DR4‐C626G, ‐A683C, and DR4‐A1322G single nucleotide

polymorphisms (SNP) was determined by polymerase chain reaction assay for 100 de

novo HCV‐related HCC patients, 100 chronic hepatitis C‐related liver cirrhosis

patients, and 150 healthy controls.

Results: DR4‐A1322G polymorphic genotypes (AG and GG) were significantly higher

in HCC and cirrhotic patients than controls. The AG genotype conferred two‐fold
increased risk of HCC (odds ratio [OR], 2.34; 95% confidence interval [CI], 1.56‐3.51)
and the risk increased to three‐fold for the GG genotype (OR, 3.51; 95%CI, 2.33‐
5.28). The frequency of DR4‐C626G and ‐A683C SNPs in HCC and cirrhotic patients

were not significantly different from the controls. Combined genotype analysis

showed that coinheritance of the polymorphic genotypes of DR4‐C626G and ‐
A1322G conferred nine‐fold increased risk of HCC (OR, 9.34; 95%CI, 3.76‐23.12).
The risk increased to be 12‐fold when DR4‐A683C and ‐A1322G variants were

coinherited (OR, 11.9; 95%CI, 4.82‐29.39). Coexistence of the variant genotypes of

the three SNPs conferred almost 10‐fold increased risk of HCC (OR, 9.75; 95%CI,

1.86‐51.19).
Conclusions: The G allele of DR4 ‐A1322G could be considered as a novel

independent molecular predictor for HCV‐related HCC in the Egyptian population.
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1 | INTRODUCTION

Hepatocellular carcinoma (HCC) is the major form of primary

liver cancer, the fifth most common cancer and the third

leading cause of cancer mortality worldwide. In Egypt, it is the

second most common malignancy in men and the 6th most

common malignancy in women with a rising incidence mostly

due to the high prevalence of viral hepatitis.1,2 Chronic hepatitis

is mostly related to hepatitis C virus (HCV) infection that

interacts with tumor suppressor proteins as well as with proteins

involved in cell‐cycle control. These interactions may interfere

with the normal functions of these proteins and subsequently

promote the development of abnormal cells in the liver and

hepatocarcinogenesis.3 The majority of HCC cases occur in

patients with liver cirrhosis as one‐third of cirrhotic patients

will develop HCC during lifetime, at an annual incidence of

1%‐8%.4

Programmed cell death (apoptosis) is a fundamental biochem-

ical pathway essential for normal tissue homeostasis, cellular

differentiation, and development.5 Dysregulation of apoptosis

through loss of proapoptotic signals or gain of antiapoptotic

signals was found to be associated with cancer susceptibility,

progression, as well as chemoresistance.6 Tumorigenesis is

normally prevented by the immune system, which eliminates

transformed cells via induction of apoptosis by tumor necrosis

factor‐related apoptosis‐inducing ligand (TRAIL).7,8 TRAIL is a

member of tumor necrosis factor family. It induces apoptosis by

binding to its receptors; R1 and R2 (TRAIL‐R1 & R2) that are

widely expressed on normal and neoplastic cells.7-9 Binding of

TRAIL to its cognate death receptors (DR) 4 and 5 (DR4 and DR5)

triggers activation of the apoptotic cascade and eventually

depletion of the abnormal cells.9 Downregulation of TRAIL‐
induced apoptosis by genetic alterations may provide growth

advantage to transformed cells.9,10 Genetic somatic mutations of

TRAIL‐R1 gene and allelic loss of its locus (8p21‐22) have been

associated with many types of malignancies.9-12

Genetic alterations in DR genes might compromise apoptotic

cell signaling and, therefore, contribute to carcinogenesis. The

DR4 gene is highly polymorphic. The trio ‐C626G, ‐A683C, and ‐
A1322G polymorphisms of TRAIL‐R1 gene were previously

studied in different cancers;13-19 however, few reports are

available for HCC especially in Arab‐African nations. DR4‐
C626G polymorphism occurs in the ectodomain region of DR4,

whereas the DR4‐A683C and DR4‐A1322G polymorphisms occur

in the extracellular cysteine‐rich domain and DD region of DR4,

respectively. The C626G polymorphism changes a cytosine to

guanine at nucleotide 626 and substitutes an arginine for a

threonine, while DR4‐A683C polymorphism changes an adenine

to cytosine and substitutes an alanine for glutamate. As for DR4‐
A1322G polymorphism, it is an adenine to guanine transition at

nucleotide 1322 that results in the conversion of lysine

into arginine. These genetic variants may lead to alterations in

the TRAIL‐binding domain and, thus, alter DR4 affinity for

TRAIL.15

The potential influence of DR4 gene alterations on the

development of HCC has not been widely investigated so far.

Therefore, we have carried out the present case‐control study with

the goal to find whether genetic polymorphisms of the apoptotic

gene; DR4 ‐C626G (Thr209Arg, rs20575) ‐A638C (Glu228Ala,

rs20576), and ‐ A1322G (Lys441Arg, rs2230229) SNPs could

modulate the susceptibility to develop HCC in Egyptian patients,

chronically infected with HCV.

2 | MATERIALS AND METHODS

2.1 | Study population

The current case‐control study was conducted on 200 partici-

pants; 100 HCC patients on top of HCV‐related liver cirrhosis and

100 HCV‐related hepatic cirrhosis patients without HCC. Patients

were recruited from multidisciplinary HCC clinic, Kasr Al Ainy

hospital, Cairo University, and Theodor Bilharz Research Institute

in the period from January 2016 to June 2017. Diagnosis and

management of HCC was based on the updated guidelines of the

American Association for the study of liver diseases,20 EASL

guidelines,21 and BCLC guidelines.22 In addition, 150 age and

gender‐matched healthy blood donors were included in the study

as a control group.

Our inclusion criteria were Egyptians, adults >18 years old,

both sexes, patients with HCV‐related HCC. The exclusion criteria:

patients with hepatitis B virus infection and all other causes of

liver cirrhosis, liver cancer other than HCC. Participants were

subjected to history taking and clinical evaluation. Laboratory

evaluation included complete blood count, liver biochemical

testing (alanine and aspartate transaminases (ALT and AST),

alkaline phosphatase, serum total bilirubin, albumin, and interna-

tional normalization ratio), urea and creatinine levels and alpha‐
fetoprotein (AFP). HCV antibodies were detected by immunoassay

(ADVIA Centaur CP, Germany).

The research protocol was approved by the Research Ethics

Committee of the Departments of Clinical Pathology, Cairo
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TABLE 1 Clinical data of HCC patients at presentation

Variable
HCC patients
(n = 100)

Body mass index (BMI) Range (23–38)

Mean ± SD 29.3 ± 2.6

Smoking No 44 (44%)

Yes 56 (56%)

Diabetes No 67 (67%)

Yes 33 (33%)

Ascites No 0 (0%)

Mild 51(51%)

Moderate 42(42%)

Severe 7(7%)

Splenomegaly No 18 (18%)

Yes 82 (82%)

Encephalopathy No 92 (92%)

Mild‐Moderate 8 (8%)

Severe 0 (0%)

Jaundice No 47 (47%)

Yes 53 (53%)

Child Pugh classification A 47 (47%)

B 47 (47%)

C 6 (6%)

Number of hepatic focal

lesions

1‐2 84(84%)

>2 16(16%)

Portal vein thrombosis No 38(38%)

Yes 62(62%)

Abdominal

lymphadenopathy

No 76(76%)

Yes 24(24%)

Abbreviations: HCC, hepatocellular carcinoma; SD, standrad deviation.

TABLE 2 Laboratory data of HCC patients at presentation

Laboratory data Range Mean ± SD

Hb (gm/dl) 6.2‐16.6 12.0 ± 1.8

TLC (x103/cm3) 2.2‐19.2 6.0 ± 2.7

Plts (x103/cm3) 29‐300 127.2 ± 49.1

PC (%) 17.1‐100 74.5 ± 15.1

INR 1.00‐1.94 1.3 ± 0.2

ALT (IU/L) 9‐215 59.6 ± 28.4

AST(IU/L) 7‐241 71.1 ± 31.7

TB (mg/dL) 0.8‐1.8 1.2

ALB (gm/dL) 1.5‐4.5 3.2 ± 0.6

ALP (IU/L) 42‐562 167.9 ± 87.0

AFP (mg/dl) 18.5 ‐ 470.5 64.0

Abbreviations: ALB, albumin; ALP, alkaline phosphatase; AFP,

alfa‐fetoprotein; ALT, alanine transaminase; AST, aspartate transaminase;

Hb, hemoglobin; HCC, hepatocellular carcinoma; INR, international

normalization ratio; PC, prothrombin; Plts, platelets.

TABLE 3 Clinical data of chronic hepatitis C (HCV) patients at
presentation

Variable HCV patients (n = 100)

Body mass index (BMI) Range 23‐38

Mean ± SD 29.3 ± 2.8

Smoking No 54 (54.0%)

Yes 46 (46.0%)

Diabetes No 57 (57.0%)

Yes 43 (43.0%)

Ascites No 0 (0%)

Mild 31(31.0%)

Moderate 52 (52.0%)

Severe 17(17.0%)

Liver cirrhosis No 22 (22.0%)

Yes 78 (78.0%)

Splenomegaly No 13 (13.0%)

Yes 87 (87.0%)

Encephalopathy No 92 (92.0%)

Mild‐moderate 6 (6.0%)

Severe 2 (2.0%)

Jaundice No 39 (39.0%)

Yes 61 (61.0%)

Child pugh classification A 0 (0.0%)

B 20 (20.0%)

C 50 (50.0%)

Abbreviation: SD, standard deviation.

TABLE 4 Laboratory data of chronic hepatitis C (HCV) patients at
presentation

Laboratory data Range Mean ± SD

Hb (gm/dL) 6.2‐16.6 12.0 ± 1.8

TLC (x103/cm3) 2.2‐19.2 6.0 ± 2.7

Plts (x103/cm3) 29‐300 127.2 ± 49.1

PC (%) 17.1‐100 74.5 ± 15.1

INR 1.00‐1.94 1.3 ± 0.2

ALT (IU/L) 9‐215 59.6 ± 28.4

AST(IU/L) 7‐241 71.1 ± 31.7

TB (mg/dL) 0.8‐1.8 1.2

ALB (gm/dL) 1.5‐4.5 3.2 ± 0.6

ALP (IU/L) 42‐562 167.9 ± 87.0

AFP (mg/dl) 18.5‐470.5 64.0

Abbreviations: ALB, albumin; ALP, alkaline phosphatase;

AFP, alfa‐fetoprotein; ALT, alanine transaminase; AST, aspartate transa-

minase; Hb, hemoglobin; HCC, hepatocellular carcinoma; INR, interna-

tional normalization ratio; Plts, platelets; PC, prothrombin. concentration;

SD, standard deviation; TB, total bilirubin. TLC, total leucocytic count.
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University, and Theodor Bilharz Research Institute. All proce-

dures performed were in accordance with the recommendation of

the Declaration of Helsinki, 1964 and its later amendments or

comparable ethical standards. Informed written consents were

obtained from all participants before enrollment in the study.

2.2 | DR4 genotyping

Extraction of genomic DNA from peripheral blood leukocytes of

ethylenediaminetetraacetic acid anticoagulated blood was done by

GeneJET Whole blood Genomic DNA Purification Mini Kit** (cat.

TABLE 5 Comparison between the different genotypes of DR4‐C626G, DR4‐A683C, and DR‐A1322G SNPs in HCC patients, chronic HCV
positive patients, and controls

SNP Genotypes
Controls
(n = 150)

HCV patients
(n = 100)

HCC patients
(n = 100)

P value

Controls vs HCV

patients

Controls vs HCC

patients

HCV vs HCC

patients

DR4‐C626 CC 49 (32.7%) 27 (27%) 33 (33%) 1 (reference)

CG 69 (46%) 50 (50%) 45 (45%) 0.8 0.9 0.6

GG 32 (21.3%) 23 (23%) 22 (22%) 0.9 0.9 0.9

Allele C 0.56 0.52 0.56

Allele G 0.44 0.48 0.44 0.9 0.9 0.9

DR4‐A683C AA 96 (64%) 67 (67%) 65 (65%) 1 (reference)

AC 48 (32%) 29 (29%) 31 (31%) 0.89 0.9 0.8

CC 6 (4%) 4 (4%) 4 (4%) 0.99 0.9 0.9

Allele A 0.80 0.81 0.80

Allele C 0.20 0.19 0.20 0.9 0.9 0.9

DR4‐A1322G AA 106 (70.7%) 45 (45%) 17 (17%) 1 (reference)

AG 38 (25.3%) 41 (41%) 37 (37%) 0.049 0.1 0.6

GG 6 (4%) 14 (14%) 46 (46%) 0.02 0.001 0.001

Allele A 0.83 0.65 0.35 1 (reference)

Allele G 0.17 0.35 0.65 0.001 0.001 0.001

Abbreviations: 95%CI, 95% confidence interval; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; OR, Odds ratio.

The bold values are denotes statistical significance.

TABLE 6 Genotypic and allelic distribution of DR4 C626G (Thr209Arg, rs20575), DR4 A683C (Glu228Ala, rs20576), A1322G (Lys441Arg,
rs2230229) in HCC patients and controls.

SNP Controls (n = 150) HCC patients (n = 100) OR 95% CI P value

DR4‐C626G CC 49 (32.7%) 33 (33%) 1 (reference)

CG 69 (46%) 45 (45%) 1.041 0.63‐1.73 0.8

GG 32 (21.3%) 22 (22%) 0.96 0.52‐1.78 0.9

CG+GG 101 (67.3) 67 (67%) 0.985 0.58‐1.69 0.9

Allele C 0.56 0.56 1 (reference)

Allele G 0.44 0.44 1.003 0.87–1.16 0.9

DR4‐A683C AA 96 (64%) 65 (65%) 1 (reference)

AC 48 (32%) 31 (31%) 1.05 0.61‐1.81 0.89

CC 6 (4%) 4 (4%) 1.00 0.28‐3.64 0.99

AC+CC 54 (36%) 35 (35%) 1.03 0.73‐1.45 0.9

Allele A 0.8 0.8 1 (reference)

Allele C 0.2 0.2 1.03 0.72 ‐ 1.47 0.9

DR4‐A1322G AA 106 (70.7%) 17 (17%) 1 (reference)

AG 38 (25.3%) 37 (37%) 2.34 1.56‐3.51 0.049

GG 6 (4%) 46 (46%) 3.51 2.33‐5.28 0.02

AG+GG 44 (29%) 83 (83%) 11.76 6.27‐22.07 0.001

Allele A 0.83 0.35 1 (reference)

Allele G 0.17 0.65 9.09 5.97‐13.83 0.001

Abbreviations: 95%CI, 95% confidence interval; HCC, hepatocellular carcinoma; OR, Odds ratio.

The bold values are denotes statistical significance.
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#K0781; Fermentas Life Sciences, Canada). The concentration and

purity of the DNA were assessed by spectrophotometry, and the

samples were stored in the elution buffer at ‐20°C until being

used. DR4 ‐C626G (Thr209Arg, rs20575), and ‐A683C (Glu228Ala,

rs20576) SNPs were analyzed by TaqMan allelic discrimination

assay on real‐time polymerase chain reaction (PCR) system

(Applied Biosystems, Foster City, CA) containing probes for both

alleles labeled with either FAM or VIC dyes according to the

manufacturer's recommendations. Genotyping of DR4 ‐A1322G
(Lys441Arg, rs2230229) was carried out by PCR‐based amplified

refractory mutation system as previously described.23 The primers

used were a common forward primer: 5'‐CTCTGATGCTGTTCTTT

GAC‐3' and two reverse primers, one for the C and one for the

T alleles. C‐allele: 5'‐ GAGGTCCTGAATCTTCTCAC‐3' and T allele:

5'‐ GAGGTCCTGAATCTTCTCAT‐3'. An internal control gene

CYP19 (cytochrome P450, subfamily XIX) was included in each

tube; forward primer: 5'‐ATCTGTACTGTACAGCACC‐3', reverse
primer: 5'‐ CTCCAAGTCCTCATTTGCT‐3'. The thermal program

conducted was initial heating at 95°C for 10 minutes, then 34

cycles of 95°C (1 minute), 56°C (1 minute) and 72°C (1 minute).

Finally, an extension step for 7 minutes at 72°C. The PCR product

was 254 bp for DR4‐ A1322G SNP and 427 bp for the internal

control gene. To validate our results, 20% of the samples were

randomly chosen and reanalyzed. The results were interpreted by

different observers and were found to be 100% concordant.

2.3 | Statistical analysis

Data analysis was performed using Statistical Package for social

Science (SPSS) version 24 (SPSS IBM, Chicago, IL). Normally

distributed numerical variables were presented as mean ±

standard deviation, while nonparametric variables were summar-

ized as median with 25 and 75 percentiles. Categorical data were

presented as frequencies and percentages. For comparison

between groups, numerical parameters were compared using the

nonparametric Wilcoxon‐Mann‐Whitney U test, whereas the

parametric parameters were compared using the paired samples

(t) test. Chi‐square (?2) test with contingency coefficient was used

for comparing categorical data. Correlation between different

parameters was tested by Spearman's rank correlation coefficient

(r). A P value < 0.05 was considered statistically significant.

Adjusted OR and 95% CI were calculated for risk estimation.

Genotypes frequencies were tested for consistency with Hardy‐
Weinberg equilibrium using an exact test.

3 | RESULTS

Regarding the HCC group, they were 78 (78%) males and 22 (22%)

females. Their ages ranged between 35 to 76 years with a mean

age of 59.22 ± 7.63 years. As for chronic HCV patients without

HCC, they were 55 (55%) males and 45 (45%) females. Their ages

ranged between 30 to 75 years with a mean age of 58.1 ± 9.45

years. Clinical and laboratory data of the HCC and HCV patients

are presented in Tables 1-4. All HCC patients were HCV positive/

HBV negative. The allelic and genotypic distribution of the studied

SNPs is presented in Table 5 and 6, Figures 1. The frequencies of

the polymorphic genotypes and alleles of DR4 ‐C626G and DR4 ‐
A683C SNPs in HCC patients were close to that of the controls.

The difference between HCC patients and controls was statisti-

cally insignificant. The polymorphic genotypes of DR4 ‐A1322G
were significantly higher in HCC patients than controls. Calcu-

lated risk estimation revealed that the heteromutant genotype

(AG) conferred a two‐fold increased risk of HCC (OR, 2.34; 95%CI,

1.56‐3.51). The risk was higher for the homomutant genotype

(GG) (OR, 3.51; 95%CI, 2.33‐5.28). The polymorphic (G allele)

conferred almost nine‐fold increased risk of HCC in Egyptians

(OR, 9.09, 95%CI, 5.97‐13.83).

F IGURE 1 Distribution of the studied SNPs in the HCC patients,
HCV patients and the control groups (a‐DR4 ‐C626G, b‐DR4‐!683C,
c‐DR4‐A1322G)
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Combined genotypes analysis showed that coinheritance of DR4 ‐
C626G (CG, GG) and DR4 ‐A1322G (AG, GG) was higher in HCC cases

than controls and conferred nine‐fold increase risk of HCC (OR, 9.34,

95%CI, 3.76‐23.12), while coinheritance of DR4 ‐A683C (AC, CC) and

DR4 ‐A1322G (AG, GG) conferred almost 12‐fold increased risk of HCC

(OR, 11.9, 95%CI, 4.82‐29.39). Coinheritance of the polymorphic

genotypes of the three SNPs of DR4 gene conferred almost 10‐fold
increased risk of HCC (OR, 9.75, 95%CI, 1.86‐51.19) (Table 7, Figure 2).

4 | DISCUSSION

The C>G substitution at exon 4 of DR gene (Thr209Arg, rs20575)

affects the receptor ligand binding activity and stimulation of

apoptotic pathways.23,24 The aim of the current study was to

clarify the possible association between DR4 C626G (Thr209Arg,

rs20575), A683C (Glu228Ala, rs20576), and A1322G (Lys441Arg,

rs2230229) genetic polymorphisms and the susceptibility to

develop HCC. In the present study, the frequency of the

polymorphic genotypes of DR4 ‐626 C/G (Thr209Arg) in HCC

patients were 54.7% and 20.1% for the heterozygous and

homozygous genotypes respectively. These frequencies go with

that previously reported in HCC patients with Caucasian

descent.25,26 In the current study, the frequency of the poly-

morphic genotypes in the HCC patients was close to that of

chronic HCV patients and controls. Statistical analysis showed

that it is not a molecular risk factor for HCC even when coupled

with HCV. On the contrary, Körner, et al.25 and Alsalawy et al26

TABLE 7 Compound genotype analysis between the genotype distribution for DR4 C626G (Thr209Arg, rs20575), DR4 A683C (Glu228Ala,
rs20576), A1322G (Lys441Arg, rs2230229) in HCC patients & control.

Compound genotypic distribution Control group HCC patients OR 95% CI P value

DR4 C626G+DR4 A683C CC+AA 24(16%) 13(13%) 1 (Reference)

Polymorphic 29 (19.3%) 15(15%) 0.96 0.38 ‐ 2.39 0.9

CG+GG/AC+CC

DR4 C626G+DR4 A1322G CC+AA 39(26%) 7(7%) 1 (Reference)

Polymorphic 34 (22.7%) 57(57%) 9.34 3.76 ‐23.12 0.001

CG+GG/AG+GG

DR4 A683C+DR4 A1322G AA+AA 68(45.3%) 10 (10%) 1 (Reference)

Polymorphic 16 (10.6%) 28 (28%) 11.9 4.82 ‐29.39 0.001

AC+CC/AG+GG

DR4 C626G+DR4 A683C+DR4 A1322G CC+AA+AA 18(12%) 2(2%) 1 (Reference)

CG+GG 12(8%) 13(13%) 9.75 1.86 ‐51.19 0.007

AC+CC

AG+GG

Abbreviations: 95%CI, 95% confidence interval; HCC, hepatocellular carcinoma; OR, Odds ratio.

The bold values are denotes statistical significance.

F IGURE 2 Combined genotypes
distribution of the studied SNPs in the
HCC patients, HCV patients, and the

control group. HCC, hepatocellular
carcinoma; HCV, hepatitis C virus; SNPs,
single nucleotide polymorphisms
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reported that the variant allele conferred almost two‐fold in-

creased risk of HCC in chronic HCV patients.

As for DR4‐A683C (Glu228Ala, rs20576) SNP, the distribution of

the polymorphic genotypes in HCC patients and chronic HCV

patients was close to that of the controls. These frequencies were

in line with that previously reported in Egyptians and those with

Caucasian descents regardless of their HCV status.21,23 Statistical

analysis showed that DR4‐ A683C SNP was not associated

with increased risk of HCC. Similar results were previously reported

in Egyptians.26 On the contrary, Körner et al.25 reported that

DR4‐ A683C SNP is a genetic susceptibility marker for HCC in

Germans as it conferred almost two‐fold increased risk HCC.

In addition, another polymorphism of DR4; A1322G was

reported, and it was functionally linked to resistance against

TRAIL‐induced apoptosis in several cancers.15-19 To the best of our

knowledge, DR4 A1322G polymorphism was not previously studied

in HCC. This prompted us to investigate the possible influence of

DR4 polymorphisms on predisposition to HCC. Genotyping of DR4‐
A1322G (Lys441Arg, rs2230229) SNP showed that the polymorphic

genotypes in chronic HCV patients was close to that of the control

group, while higher frequencies were detected in HCC patients. As

for the heteromutant genotype (AG), it was significantly higher in

HCC patients than controls and conferred a two‐fold increased risk

of HCC and the risk increased to be three‐fold for the homomutant

genotype (GG).

In an attempt to study the effect of coexistence of more than one

SNP of DR4 on the susceptibility to develop HCC, combined

genotype analysis was performed. DR4‐C626G and DR4‐A683C
were not associated with susceptibility to HCC either alone or when

coexisted (OR, 0.96; 95% CI, 0.381‐2.39). On the contrary, the study

of Alsalawy et al26 reported that coexistence of DR4‐C626G and

A683C confer increased risk of HCC in Egyptian chronic hepatitis C

patients. The discrepancy between the results could be attributed to

the difference in the sample size enrolled in these studies.

Although DR4‐C626G and DR4‐A683C were not associated with

susceptibility to HCC in our study, coinheritance of DR4‐C626G and

DR4 A683C with DR4‐A1322G conferred nine and 11‐fold increased

risk of HCC (OR, 9.34; 95% CI, 3.76–23.12 for DR4‐C626G/A1322G
and OR, 11.9; 95% CI, 4.82‐29.39 for DR4 –A683C/A1322G). This

could be attributed to the coexisting with DR4‐A1322G. HCC risk

was found to be nine‐fold in carriers of the variant genotypes of the

three studied SNPs of DR4 (OR, 9.75; 95% CI, 1.86‐51.19). Multi-

variate regression analysis showed that the G allele of DR4‐A1322G
might be considered as a novel independent molecular risk factor for

HCC among Egyptians.

TRAIL is a novel targeted anticancer therapy. It plays a key role in

cancer eradication with less chemotherapeutic toxicity than the

current therapeutic regimens. The growing interest in TRAIL‐based
interventions has led to the development of recombinant human

TRAIL (rhTRAIL) as a promising target therapy for different types of

human cancers.27-29 Accordingly, before starting rhTRAIL for cancer

patients, especially HCC patients, screening for TRAIL‐R1 gene

mutations is mandatory for selecting patients who will gain benefit

from this novel therapeutic modality.

This study suggests that defective apoptosis through hindering

TRAIL/TRAIL‐R function could play an important role in hepatocar-

cinogenesis. Functional studies on knockout animals or cellular

models will help to identify relevant pathways of carcinogenesis.

Furthermore, larger collaborative studies followed by replication and

multicenter pooled analyses are needed for deeper insight into the

contribution of TRAIL‐R1 genetic polymorphisms in NHL. Screening

for TRAIL‐R genes polymorphism in lymphoma workup of newly

diagnosed cases to identify patients who will benefit from rhTRAIL

therapy is highly recommended. In conclusion, the polymorphic (G)

allele of DR4 ‐A1322G could be considered as a novel molecular

predictor for HCC in Egyptians especially when coupled with chronic

hepatitis C.
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