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ABSTRACT 

Background: Single nucleotide polymorphisms (SNPs) of the IL28B-

gene arereliable predictors of chronic HCV disease course after treatment 

with Peg-IFN and Ribavirin (RBV). 

Aim of work: to detect SNPs in relation tohepatic parenchymal 

changesin the selected study populations. 

Subjects and Methods: Impacts of IL28B-SNPs on the response to 

direct acting antivirals (DAAs) were evaluated in posttreatment negative 

serum and cellular HCV-PCR (group I), solitary intra-PBMCs viral 

infections (group II), and positive HCV-RNA serology (group III). 

Twelve weeks after completing DAAs-therapy, 45 patients were 

recruited and divided into three groups (n=15each), as afro-mentioned. 

IL28B-gene sequencing was done to detect SNPs in relation to hepatic 

parenchymal changes in the selected study populations. 

Results: Changes in liver parenchyma of group III (46.7%) and II 

(26.6%) were associated with higherHCV-relapse compared to I 

(P<0.001). In normal hepatic parenchyma:the wild-CC 

sequencewerefrequently identified in group I compared to II and III 

(P<0.001),CT-SNP was equally distributed in group I and II (P=0.34456) 

with significant increases on comparison with III (respectively 

P=0.02391 and 0.055); C-allele was recognized in group I compared to II 

(P=0.000692) and III (P=0.000003).In cirrhotic liver:TT-SNP was 

detectedin viremic patients on comparison with infection free 

(P=0.02256) and solitaryintra-PBMCsone (P=0.08647), T-allele was 

dominant in serologic relapse compared with solitary 

intracellularinfection (P=0.004308) and SVR subjects (P=0.000130). 

Conclusion: Post-DAAs therapy sequencing of IL28B-gene revealed 

that wild-CC and CT-SNPS are respectively identified in SVR and 

solitary intra-PBMCS infections when hepatic parenchyma is normal, 

while TT-SNP and T-alleles are dominant in serologic relapsers with 

cirrhotic liver. 

Keywords: IL28B gene; PBMCs PCR; DAAs; HCV Relapse. 

INTRODUCTION 

Introduction of first and second generations DAAs 

therapies markedly improved HCV resistance to 

treatment and paved the way to evaluate impacts of 

host related factors that affect HCV induced liver 

pathology and therapy response outcomes 1,2.Positive 

association of certain IL28B-gene alleles(e.g. T-

allele) was found in cirrhotic patients with CHCV-

G1 infection in Caucasianpopulations. However, 

sequencing IL28B-gene in limited numbers of CHCV 

population from Asia, Latin America or the Middle 

East with hepatic-cirrhosis was inconclusive 3-6. The 

TC IL28B-gene SNP was mainly reported in CHCV 

liver cirrhosis followed by the TT, while the wild CC 

genotype was the least reported sequences. 7-8 The 

IL28B- 

geneallele changes or SNPin liver cirrhosis was 

denied by others .9 

Spontaneous HCV clearance in addition to favorable 

response to the INF based therapy were associated 

with wild IL28B CC gene sequence[10-13]. 

Contrarily, the wild CC IL28B-gene sequences were 

reported in association with a higher prevalence of 

hepatic cirrhosis 17,18, and raised serum markers of 

necro-inflammatory hepatic responses to CHCV-

infection. 6,8,10,14,15 The primary immune response to 

HCV-infection is mediated predominantly through 

IFN-λ cytokines and may be influenced by IL28B 

genotype . 16,17 There may be an association between 

frequent presence of IL28B T-allele and developing 

HCC. 18  

Association of IL28B-gene TT SNP with post-DAAs 
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therapy HCV relapse or resistance, and the wild CC 

IL28B-gene with SVR was reported in 2019 19 ; other 

researchers found that SVRswere seen more often in 

C compared to T allele 20. The high cure rate (up to 

98%) that was reported in many studies is based on 

clearance of the virus only from serum, not from 

cells. Positive HCV PBMCs-PCR at 12weeks after 

end of treatment (EOT) with DAAs was addressed in 

< 60% [21-23].The disparity in SVRs outcomes 

evaluation after testing sera versus PBMCs for HCV-

RNA excuses researchers from holding off the 

IL28B-gene studying that was requested by other 

investigators 24. 

Goals of the current research included evaluation of 

IL28B-gene SNPs impacts on response to the direct 

acting antivirals (DAAs) in the SVR subjects with 

negative serum and PBMCs-PCR, solitary intra-

PBMCsHCV viral infections, and positive serum 

viral RNA-PCR. The results of IL28B-gene 

sequencing in association with DAAs therapy 

outcomes were correlated to parenchymal hepatic 

changes. 

Subjects AND MATERIALS 

Patients were recruited from the outpatient’s clinic of 

hepatology, gastroenterology, and infectious diseases 

at Al-Azhar university specialized hospital. Twelve 

weeks after end of treatment (EOT) with DAAs, 45 

subjects were screened by both serum and PBMCs-

HCV SRT-PCR and divided into the following equal 

groups (n=15 each): group I had negative both serum 

and PBMCs SRT-PCR,group II with positive 

PBMCs with negative serum SRT-PCR, and group 

III had positive serum SRT-PCR.All study 

subjectsreceived Sofosbuvir at 400 mg + Daclatasvir 

at 60 mg ± Ribavirin for 12 weeks according to 

national guidelines of HCV management at Egypt.  

  II. SVR status assessment by SRT-PCR for 

detection of HCV-RNA: HCV-RNA was extracted 

from serum by using QIAamp Viral RNA Mini Kit 

(Qiagen artus, Hildenm, German). Total cellular 

RNA was extracted from the isolated PBMCs using 

the single-step method that was first published by 

Chomczynski and Sacchi 25 and modified later [26-

29] to detect HCV-RNA in PBMCs. Nested SRT-

PCR was performed as confirmatory test by using 25 

reactions mixture as described before 30. 

III- IL28B Screening Tests:The SNPs on IL28B were 

identified using a real-time PCR protocol based on 

the pre-validated TaqMan MGB™ probe for allelic 

discrimination assay (Applied Biosystems). Allelic 

discrimination plots were produced in Statistical 

Package for The Social Sciences (SPSS version 16.0; 

SPSS, Chicago, IL). 

IV. Evaluation of hepatic parenchymal changes 

(early fibrosis and late cirrhosis): CHCV induced 

liver tissues changes were examined by 

ultrasonography (US) images and were correlated 

with Fib4 scoring system in all study populations31. 

V. Statistics: SPSS 16.0 (IBM; NY, USA) is used to 

analyze the current data set. P<0.05 indicates 
significant difference. 

 

 

RESULTS 

Evaluation of HCV replication within PBMCs by 

detecting intracellular antisense RNA-strand. 

HCV-RNA Strands 

Group II 

(n=15) 

Group III 

(n=15) 

Sense and antisense 

strands 

Antisense strand 

only 

9(60.00%) 

2(13.33%) 

9(60.00%) 

3(20.00%) 

Sense strand only 4(26.67%) 3(20.00%) 

P value 0.02683773 0.00281433 

Table 1: Recognition of viral RNA sense and 

antisense strands within PBMCs of viral relapsers 

regardless to viremic status 

Significant viral replication within PBMCs of HCV 

relapses regardless to the status of serum SRT-PCR 

(P<0.05).Intracellular-antisense strands presents a 

solid prove of viral replication in group II and III. 

Correlation of IL28B-gene SNPs with liver 

parenchymal changes as described by hepatic 

ultrasonographic image and Fib4-scores. 
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Table 2: Single nucleotide polymorphism (SNPs) of IL28-gene in relation to ultrasonographic hepatic image 

variations 

The wild type sequences (CC) of IL28B-gene was seen more often in association with normal hepatic parenchyma 

in group I compared to group II and III (P<0.01). The CT SNP of IL28B gene were equally detected in both group 

I and II (P>0.3)with significant detection on comparison with group III (respectively, P=0.02391 and 0.055) when 

liver tissues had normal US image. The TT SNP was only recognized in viremic patients (group III) in association 

with liver cirrhosis on comparison with Group I (P=0.02256) and group II (P=0.08647). 

 

 Fib4:<1.45 (n=13) Fib4:1.45-3.25 (n=20) Fib4:>3.25 (n=12) 

CC CT TT CC CT TT CC CT TT 

Group I  1(7.6%) 2(15.3%) 1(7.6%) 4(20%) 3(15%) 2(10%) 0 (0%) 2(16.6%) 0 (0%) 

Group II  2(15.3%) 1(7.6%) 0 (0%) 2(10%) 4(20%) 2(10%) 0 (0%) 2(16.6%) 2(16.6%) 

Group III  0 (0%) 4(30.7%) 2(15.3%) 1(5%) 1(5%) 1(5%) 2(16.6%) 1(8.3%) 3(25%) 

P Value: I vs II 

               I vs III 

               II vs III 

0.305 

0.260 

0.120 

0.305 

0.201 

0.090 

0.260 

0.305 

0.120 

0.211 

0.097 

0.308 

0.352 

0.178 

0.097 

0.500 

0.308 

0.308 

0.192 

0.119 

0.119 

0.500 

0.304 

o.304 

0.119 

0.054 

0.329 

 

Table 3: Single nucleotide polymorphism (SNPs) of IL28-gene in relation to various ranges of Fib4-scores values 

Only TT SNP of IL28B-gene showed close to significantly increased frequency in viremic patients who had Fib4 

score >3.25 when compared to group I (P=0.054). In the rest of Fib4-score results, wild and SNPs sequences of the 

same gene had no correlation with all grades of hepatic parenchymal changes in all groups (P>0.09).  

Correlation of IL28B-gene alleles with liver parenchymal changes as evaluated by hepatic ultrasonographic 

imageand Fib4-scores. 

  

 Normal (n=13) Bright (n=21) Coarse (n=11) 

CC CT TT CC CT TT CC CT TT 

Group I  5(38%) 4(31%) 0(0%) 0(0%) 3(14%) 3(14%) 0(0%) 0(0%) 0(0%) 

Group II  0(0%) 3(23%) 1(8%) 1(4.5%) 4(19%) 2(9.5%) 3(27%) 0(0%) 1(9%) 

Group III  0(0%) 0(0%) 0(0%) 2(9.5%) 4(19%) 2(9.5%) 1(9%) 2(1.8%) 4(3.6%) 

P Value: I vs II 

               I vs III 

               II vs III 

0.0098 

0.0098 

0.250 

0.34456 

0.02391 

0.05500 

0.250 

0.250 

0.250 

0.250 

0.122 

0.308 

0.352 

0.473 

0.500 

0.336 

0.336 

0.500 

0.054 

0.250 

0.169 

0.250 

0.119 

0.119 

0.25000 

0.02256 

0.08647 
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 Normal (n=26) Bright (n=42) Coarse (n=22) 

C T C T C T 

Group I  14(53.9%) 4(15.4%) 3(7.10%) 9(21.4%) 0(0.0%) 0(0.0%) 

Group II  3(11.5%) 5(19.2%) 6(14.3%) 8(19.0%) 6(27.3%) 2(9.1%) 

Group III  0(0.0%) 0(0.0%) 8(19.0%) 8(19.0%) 4(18.2%) 10(45.5%) 

P Value: Ivs II 

               I vs III 

               II vs III 

0.000692 

0.000003 

0.058824 

0.366351 

0.027611 

0.012655 

0.1595665 

0.0.06070 

0.287791 

0.397003 

0.397003 

0.500000 

0.005285 

0.026943 

0.250273 

0.122093 

0.000130 

0.004308 

Table 4: IL28B-gene alleles nucleotide polymorphism in relation to ultrasonographic hepatic image variations 

In normal hepatic parenchyma C allele was more seen in group I compared togroup II (P=0.000692) and group III 

(P=0.000003); the T allele wasdetected more often in intracellular HCV RNA relapserscompared to serologic 

relapse (P=0.012655). In cirrhotic patients the T allele was dominant in serologic relapses (group III) compared 

with cellular relapse (P=0.004308) and SVR subjects (P=0.000130); the C allele was recognized (27.35%) in 

intracellular relapsers compared to SVR subjects (P=0.005285).  

 

 Fib4:<1.45 (n=26) Fib4:1.45-3.25 (n=40) Fib4:>3.25 (n=24) 

C T C T C T 

Group I  4 (15.3%) 4 (15.3%) 11 (27.5%) 7 (17.5%) 2 (8.3%) 2 (8.3%) 

Group II  5 (19.2%) 1 (3.8%) 8 (20%) 8 (20%) 2 (8.3%) 6 (25%) 

Group III  4 (15.3%) 8 (30.7%) 3 (7.5%) 3 (7.5%) 5 (20.8%) 7 (29.1%) 

P Value: I vs II 

               I vs III 

               II vs III 

0.366351 

0.500000 

0.366351 

0.100000 

0.105334 

0.006369 

0.223343 

0.010796 

0.060071 

0.391967 

0.099526 

0.060071 

0.50000 

0.12823 

0.12823 

0.073185 

0.039783 

0.379271 

Table 5: IL28B-gene alleles nucleotide polymorphism in relation to various ranges of Fib4-scores values 

T allele was found in group III in association with high (Fib4:>3.25) or low (Fib4:<1.45) scores when respectively 

compared to group II (P=0.006369) and group I (P=0.039783). The group I was associated with frequent 

identification of C-allele within the intermediate score (Fib4:1.45-3.25) when compared with group III 

(p=0.010796). 

DISCUSSION 

IL28B-gene sequencing showed different patterns of 

SNPs distribution that effectively play an obvious 

role in determiningpost Peg-INF treatment 

outcomes11,15.The rules of host IL28B-gene 

sequences variation in post-DAAs therapy of CHCV-

infections are still debatable because of the 

qualification of the used diagnostic procedure that 

evaluate viral relapses 19,23.The sustained virologic 

response (SVR) is recognized at the end of the 12th 

week after treatment when serum HCV-PCR is 

negative.  Other researchers debated the definition of 

both relapse and SVR, as PBMCs-PCR was added to 

the diagnostic battery for detection of the 

intracellular HCV-RNA persistent infection 25, 30 

.Overtime follow up of both naïve and experienced 

patients with positive intra-PBMCs HCV-RNA 

infection, but negative serum PCR, is associated with 

viral seroconversion 26.  

In the current research, the SVR (group I) had 

negative serum and cellular HCV-PCR, while 

relapsers (group III) had positive serum HCV SRT- 

PCR at the EOT. We added a third liability group of 

patients (group II) who had solitary intra-PBMCs 

HCV RNA at EOT, mostly antisense RNA-strand as 

a clue of active viral replication and addressed them 
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as cellular relapsers, as previously documented by 

other researchers 21-23. 

A distinct relationship between the IL28-gene SNPs 

with both HCV relapse and liver parenchymal 

changes is elaborated in our research. In patients who 

had normal liver parenchyma, we found high 

frequencies of the wild CC sequences in the SVR, 

and CT-SNP in persistent solitary intra-PBMCs HCV 

infection. The TT-SNPs of the IL-28 gene wereseen 

more often in HCV serologic relapsers after DAAs 

therapy when patients have cirrhotic liver. 

Conclusions from the previouslypublished research 

that reported positive 3-8 or negative 9 correlations of 

IL28B-gene SNPs with anti-HCV treatment 

outcomes are not matching the current study, because 

of using cellular HCV-PCR in case selection during 

the current research. 

CHCV infection is almost always associated with 

hepatic pathology that ranges from hepatic stiffness 

and fibrosis to a full-blown liver cirrhosis 31. It seems 

that occurrence of hepatic cirrhosis in response to 

CHCV infection would be switched on as a result of 

the already existent SNPs of some known and mostly 

unknown genes with subsequent association with 

viral relapses. Furthermore, the fact that CHCV 

infection causes liver cirrhosis in a small fraction of 

the affected population deviates attention to host 

specific factors. Extended research should be 

designed to study the relationship between gene 

SNPs and occurrence of various grads of hepatic 

parenchymal changes; as it has been difficult to reach 

posttreatment SVR of CHCV infection regardless to 

the used therapeutic regimens on using HCV-

cellular-PCR in evaluation 21-23. 

Pretreatment identification ofthe IL28-gene wild 

(CC) andSNPs (CT or TT) sequences in relation to 

liver parenchymal changes before starting DAAs 

therapy inCHCV infection wouldpredict one of the 

following: a.full clearance of the virus (CC) in those 

with normal liver parenchyma b. persistence of 

solitary intra-PBMCs infections (GT)  in close to 

normal hepatic tissues rather than liver fibrosisc.full 

serologic relapses (TT) in established liver cirrhosis. 

CONCLUSION 

the post-DAAs treatment sequencing of IL28B-gene 

showsconsiderable relationships with the end of 

treatment (EOT) results. The wild-CC and CT-SNP 

sequences are respectively identified in SVR and 

solitary intra-PBMCS HCV-infections in association 

with normal hepatic parenchyma. The TT-SNP and T 

alleles are dominant in serologic relapsers with liver 

cirrhosis. We strongly recommend pre-DAAs 

treatment screening for the IL28-gene SNPs on large 

scales studies to further confirm the above-mentioned 

conclusions.  
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