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Abstract
Background: In this study we investigated the relationship of tumor necrosis factor (TNF) superfamily
(TNFSF) 13, and receptor superfamily (TNFRSF) 13B missense mutations with the susceptibility of HCV
infection.

Methods: Single nucleotide polymorphisms (SNPs) in TNFSF13 (rs3803800, rs11552708), and
TNFRSF13B (rs34562254) were genotyped in 469 intravenous drug users, 728 hemodialysis patients and
1636 paid blood donors by TaqMan real-time PCR assay.

Results: After adjustment for gender, age, ALT level, AST level and route of infection, the results of logistic
regression analysis showed that the subjects carried rs34562254 TT mutant homozygous type in
TNFRSF13B were more likely to be infected by HCV compared to those with rs34562254 CC wild
homozygous type (additive model: OR = 1.21, 95% CI: 1.07-1.37, P = 0.002). And the effect of the risk allele
(rs34562254-T) is more evident in female, elder (≥50), paid blood donors, lower ALT level (≤40 U/L) and
lower ALT level (≤40 U/L) subgroup. The minimum free energy (MFE) of the centroid secondary structure
for the mutant T allele of rs34562254 was higher than that of the wild C allele (-38.90 vs.-45.60 kcal/mol)
with the RNAfold web servers.

Conclusions: Taken together our study suggest that the missense variant rs34562254 were signi�cantly
associated with HCV infection by impacting host the TNFRSF13B gene transcription level among Chinese
Han population.

Background
Hepatitis C virus (HCV) is a positive-strand RNA virus and mainly transmitted through blood exposure
including blood transfusion and reuse of contaminated medical equipment. Currently, it is estimated that
more than 70 million people are chronically infected with HCV [1], which often leads to chronic hepatitis,
liver failure and hepatocellular carcinoma (HCC) [2–4]. Despite direct-acting antivirals (DAAs) have been
well developed during the past decade, reinfection remains an important problem even after successful
treatment in subjects with continued at risk behavior. In addition, currently no effective vaccine could be
used for the prevention of HCV infection [5, 6]. Therefore, exploring the factors affecting the outcome of
HCV infection is still the focus of further research.

It is well known that the progression of HCV infection is mainly affected by the biological characteristics of
HCV, host immunity, genetic background, and environmental factors [7]. Among of them, the immune
system is generally recognized as an essential determinant of viral infection outcome [8, 9]. The tumor
necrosis factor receptor superfamily (TNFRSF), naturally activated by ligands of tumor necrosis factor
superfamily (TNFSF), is composed of 29 members in the human and most of which are expressed in the
immune system [10–12] Previously, studies have reported that TNFSF/TNFRSF signi�cantly affected the
development of many diseases, such as rheumatoid arthritis (RA) [10–12], in�ammatory bowel
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disease(IBD) [14], multiple sclerosis (MS) [15] and so on. Therefore, we speculate that the TNFSF/TNFRSF
can affect the outcome of HCV infection by regulating the immune response.

Our previous researches have shown that genetic variants in TNF would in�uence the immune response of
HCV infection and relevant to different immune-related diseases, such as TNFRSF1A [16], TNFRSF5 [17],
TNFSF6 [18] and TNFRSF11B [19]. In addition, several studies have observed that genetic mutations of
TNFSF13, TNFRSF13B and TNFRSF14 were signi�cantly associated with immune-related diseases
including chronic lymphocytic leukemia (CLL) [20], IgA de�ciency [21] systemic lupus erythematosus (SLE)
[22], asthma symptoms [23], and common variable immunode�ciency (CVID) [24]. Thus, this study
focuses mainly on association between single nucleotide polymorphisms (SNPs) in TNFSF13 (rs3803800,
rs11552708), and TNFRSF13B (rs34562254) and the outcomes of HCV infection in Chinese adults at high-
risk of HCV infection.

Results
Participant characteristics

According to the characteristics of anti-HCV and HCV RNA, the subjects were divided into three groups,
including 1543 cases of HCV uninfected control group (Group A), 522 cases of HCV spontaneous
clearance group (Group B) and 768 cases of HCV chronic infection group (Group C). The demographic and
clinical information about the three groups were shown in Table 1. No signi�cant difference in the
distribution of age and gender was observed among three groups (both P>0.05). However, there were
signi�cant differences in the abnormal rates of ALT, AST, the types of infection routes, and the distribution
of HCV genotypes among three groups (both P<0.05).

Association of candidate SNPs with HCV infection outcomes

Table S1 showed that MAFs of selected SNPs were greater than 20%, and all of them were consistent with
HWE in the HCV uninfected group (Group A). As the results shown in Table 2, after adjusting for age,
gender, and other potential confounding factors, logistic regression analyses suggested that the
participants carried TNFRSF13B rs34562254-T had an increased risk of HCV infection (co-dominant
model: OR=1.52, 95%CI: 1.17-1.98, P=0.002; additive model: OR=1.21, 95%CI: 1.07-1.37, P=0.002).
However, our present results did not show any signi�cant association between selected SNPs and HCV
chronicity (all P > 0.05).

Strati�cation analysis of TNFRSF13B-rs34562254

Furthermore, we explored the effect of rs34562254 by strati�ed analysis to exclude the in�uence of
confounding factors based on the additive model. As the results shown in Table 3, the rs34562254
genotype remained signi�cantly related to the susceptibility risk of HCV infection in female, elder (≥50)
subgroup (both P <0.05). In addition, other variables including ALT≤40U/L (OR=1.22, 95%CI=1.07-1.39,
P=0.003), AST≤40U/L (OR=1.23, 95% CI=1.08-1.40, P=0.002) and PBD (OR=1.29, 95%CI=1.09-1.53,
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P=0.003), were also statistically correlated with HCV susceptibility. Heterogeneity test was further carried
out, and it was found that there was no signi�cant heterogeneity among different subgroups (all P>0.05).

In silico analysis

As shown in Fig 1, the RNAfoldweb server predicted the secondary structure of TNFRSF13B RNA of
different rs34562254 alleles and found that the MAF of the centroid secondary structure for the mutant T
allele (-38.90 kcal/mol) was higher than that of the wild C allele (-45.60 kcal/mol). According to
RegulomeDB online database, the RegulomeDB score of rs34562254 was 3a, and UCSC genome browser
analysis (Fig S1) found that rs34562254 was located on the highest peak of the H3K4Me1 histone marker
in seven cell lines (GM12878, H1-hESC, HSMM, HUVEC, K562, NHEK and NHLF) .

Discussion
This study found that missense variant rs34562254 of TNFRSF13B was associated with the susceptibility
of HCV infection. Compared with individuals carrying the rs34562254-C allele, Individuals carrying the T
allele have a higher risk of HCV infection. Moreover, the effect of the T allele was more pronounced in elder
(≥ 50 years old), female, paid blood donors, lower AST level (≤ 40 U/L) and lower ALT level (≤ 40 U/L)
subgroups. In addition, the secondary structures of TNFRSF13 corresponding to different rs34562254
alleles were different signi�cantly.

TNFRSF13B, a lymphocyte-speci�c tumor necrosis factor receptor that interacts with the NF-κB pathway
and regulates B-cell development [25, 26], has been reported to be associated with a variety of human
immune-related diseases such as CVID [21], asthma symptoms [23] and SLE [22]. Furthermore, Rand. K, et
al have found that polymorphism rs34562254 in TNFRSF13B was correlated with multiple myeloma and
coronary artery lesion [27]. In current study, based on the analyses of three genetic models, we also found
that the subjects with rs34562254-T were linked to the risk of HCV infection.

From NCBIdbSNP (https://www.ncbi.nlm.nih.gov/snp/) browser, we found that rs34562254 was a
missense mutation located in the exon region of TNFRSF13B. Through RNAfold web server, this study
found that the MAF of the secondary structure corresponding to the rs34562254-T allele was higher than
that of the secondary structure corresponding to the rs34562254-C allele, indicating that the missense
variant rs34562254 may affect the transcription of TNFRSF13B RNAs. According to RegulomeDB, we
found the RegulomeDB score for rs34562254 was scored as 3a. RegulomeDB is a database that
annotates SNPs with known and predicted regulatory elements in the intergenic regions of the H. sapiens
genome, and the RegulomeDB score represents a model integrating functional genomics features along
with continuous values such as eQTL, TF binding, TF motif, ChIP-seq signal, DNase Footprint and Dnase
Footprint [28]. Therefore, we speculated that rs34562254 SNP might have potential transcriptional
regulatory functions includings TF binding and DNase peak. Through ENCODE project and the UCSC
genome browser, this study found rs34562254 was located on the highest peak of the H3K4Me1 histone
marker, which was the predominant histone modi�cation involved in nucleosomes around enhancer
elements. When the enhancer region is enriched with only H3K4me1 modi�cation, the enhancer is in a
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state of equilibrium, and when the enhancer region is enriched with both H3K4me1 and H3K27ac
modi�cations, the enhancer is in an activated state to promote gene expression [29]. As a result, we
speculated missense variant rs34562254 may affect the expression of TNFRSF13B by directly affecting
gene transcription or by affecting the binding of transcription factors.

The results of strati�ed analysis showed that the rs34562254-T risk allele was signi�cantly associated
with HCV susceptibility in the female, and the subjects over 50 years old, PBDs, subjects with lower ALT
level (≤ 40 U/L) and lower ALT level (≤ 40 U/L). In general, females usually develop more intense innate,
humoral and cellular immune responses to viral infections and to vaccination compared to male subjects
[30], which meant that the risk effect of allele is more signi�cant in female subgroup. The AST and ALT
level are key indicators for the degree of liver injury. When hepatitis C occurs, AST and ALT level will
increase (> 40 U/L), which may confuse the effects of genes [18]. Given that HCV is a common infection
among older adults in certain areas of China [31]. Due to older people have worse health and require
exposure to potentially contaminated needles or blood products than younger people [32], the result
showed that the risk effect of allele is more signi�cant in age up 50 years subgroup. For PBDs, they may
rely on blood donation as a source of income. As blood-borne pathogens, both HCV and HIV were
frequently detected among PBDs in China during the early 1980s [33], so they had a very high prevalence
of HCV infection [34].

However, there are several limitations in this study. First, the number of SNPs in TNFRSF13B detected in
this study was limited and cannot represent the association beteween TNFRSF13B gene polymorphisms
and the outcome of HCV infection. Therefore, studies with extensive genome coverage are required in the
future to increase understanding of the role of TNFRSF13B SNPs in process of HCV infection. Second, in
the multivariate regression analysis of TNFRSF SNP distribution and HCV infection outcome, HCV
genotype was not included due to the lack of data. But we used the existing data of HCV genotype to
perform a logistic regression on rs34562254 and found that the P value did not change much. We'll
proceed to the further study and collect as much baseline data as possible to improve the reliability of our
study. Third, potential biological functions of TNFRSF13B rs34562254 were only speculated in silico
analysis. The exact mechanisms of rs34562254 in TNFRSF13B in HCV infection should be further
investigated.

Conclusion
In conclusion, our present study �rstly reported that TNFRSF13B missense mutation (rs34562254) was
signi�cantly associated with HCV susceptibility among Chinese Han population. Moreover, the effect of
risk mutation alleles was more pronounced in female, elder (≥ 50), paid blood donors, lower ALT level (≤ 
40 U/L) and lower ALT level (≤ 40 U/L) subgroup. These �ndings can provide valuable genetic information
to deepen understanding of the susceptibility to HCV infection and offer a reference for developing a
prevention and control strategy among high risk population of HCV repeated infection.

Methods
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Participants
2833 Chinese adults (18–80 years old) from three high-risk groups (Intravenous drug users, IVDU;
hemodialysis patients, HD and paid blood donors, PBD) were included in this case-control study. All the
subjects were collected from 2008 to 2016 in three different centers: the Nanjing compulsory drug
rehabilitation center in Jiangsu province of China (459 IVDU), nine hospital hemodialysis centers in
southern China (722 HD), and the crowd of paid blood donors from six villages in Zhenjiang (1619 PBD).
Subjects co-infected with any other hepatotropic virus or human immunode�ciency virus (HIV), or suffered
from other types of liver diseases, or received any antiviral therapy were excluded.

Structured interviews and standardized questionnaires were carried out with every participant to obtain
demographic and environmental exposure history information.

When exposed to HCV, subjects maybe be infected by the virus (subjects carried serapositive anti-HCV).
Therefore, only about 30% of those newly infected by HCV can effectively clear the virus (subjects carried
serapositive anti-HCV and seranegative HCV RNA), while others who failed to clear HCV within 6 months
will develop into chronic HCV infection (subjects carried serapositive anti-HCV and serapositive HCV RNA)
[3, 35]. Accordingly, this study divided participants into three groups based on serum HCV antibodies and
serum HCV RNA, as follows: Subjects carried seronegative anti-HCV and seronegative HCV RNA were
divided into HCV uninfected control group (Group A); Subjects carried seropositive anti-HCV and
seronegative HCV RNA were divided into HCV spontaneous clearance group (Group B); Subjects carried
seropositive anti-HCV and seropositive HCV RNA were divided into HCV chronic infection group (Group C).
Additionally, HCV spontaneous clearance group (Group B) and HCV chronic infection group (Group C) were
combined into the case group (Group B + C), as compared with the HCV uninfected control group (Group
A). Thus, this study compared the difference of genotype frequencies between Group A and Group (B + C)
to explore the association between the candidate SNPs or other risk factors and the susceptibility of HCV
infection, and also compared the difference of genotype frequencies between Group B and Group C to
explore the association between the candidate SNPs or other risk factors and chronic HCV infection.

All study procedures were approved by the medical ethics committee of Nanjing Medical University in
accordance with the Declaration of Helsinki. The written informed consent was obtained from each
participant.

Serological testing
10 mL of EDTA anticoagulative venous blood was taken from subjects enrolled in this study. The plasma,
white blood cells and red blood cells were centrifuged and stored at -20°C for further examination,
respectively. Anti-HCV, viral load and virus genotype, serological markers of HBV/HIV, and biochemical
indicators of liver function (alanine aminotransferase, ALT; aspartate aminotransferase, AST) were
measured using commercial reagents according to the manufactures’ introduction.

SNPs selection
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The genetic informations about TNFSF13, TNFRSF13B and TNFRSF14 genes in HapMap Phase II CHB
(Chinese in Beijing; up to 2 kb in the upstream and downstream) were downloaded from the 1000
Genomes database (http://www.1000genomes.org/ ). To yielded the corresponding tagSNP, we loaded the
data within the Haploview 4.2 software, set the minor allele frequency (MAF) as > 0.05 and the correlation
coe�cient r2 as ≥ 0.8. Furthermore, we used HaploReg database
(https://pubs.broadinstitute.org/mammals/haploreg/haploreg.php) and SNP Function Prediction
(https://snpinfo.niehs.nih.gov/snpinfo/snpfunc.html) to select three missense mutation SNP candidates
(rs3803800, rs11552708, and rs34562254) for the present analysis.

SNPs genotyping
Genomic DNA was extracted from venous blood samples by the traditional phenol-chloroform method,
and the purity and concentration of DNA were determined by ultraviolet spectrophotometry, which was
uniformly standardized and stored in -20℃. Three SNPs were genotyped using TaqMan allelic
discrimination assay on the LightCycler® 480 II Real-Time PCR System (Roche, Switzerland). The primers
and probe sequences for candidate SNPs are shown in Table S1. The whole genotyping process was
performed by experimenters without knowing the grouping of the research objects. The accordance rate of
each SNP was 100% for the repeated experiments of 10% random samples. Moreover, the genotyping
success rate of each polymorphism was above 95%.

In silico analysis
The following methods were used to analyze the biological functions of selected SNPs: (1) RegulomeDB
online database (http://www.regulomedb.org/) for obtaining different RegulomeDB scores which
represents different detailed information (Table S2); (2) Vienna RNA Web Servers
(http://rna.tbi.univie.ac.at/cgi-bin/RNAWeb Suite/RNAfold.cgi) for predicting secondary structures of
single stranded RNA sequences based on the latest ViennaRNA Package (Version 2.4.4); (3) UCSC Genome
Bioinformatics website (http://genome.ucsc.edu/) for annotating the potential biological function.

Statistical analysis
For basic genetic information, Hardy-Weinberg equilibrium (HWE) was estimated for each SNP among the
controls with a goodness-of-�t χ2 test. To compare the demographic characteristics difference among the
three groups, one-way analysis of variance (ANOVA), chi-square (χ2) test, or Kruskal-Wallis test where
appropriate were used. The associations between selected SNPs with the susceptibility of HCV infection or
the outcomes of HCV infection were estimated by constructing logistic regression models including age,
gender, route of infection and each of the SNPs, and were explained by odds ratios (ORs), 95% con�dence
intervals (CIs) using co-dominant model, dominant model, and additive model. The statistical analysis was
performed using STATA14.0 software. P-value < 0.05 was considered as signi�cant in all analysis except
multiple comparisons for SNPs, in which P-values < 0.017 (0.05/34) were considered as signi�cant after
Bonferroni correction.

Abbreviations
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ANOVA: one-way analysis of variance; ALT: alanine aminotransferase; AST: aspartate aminotransferase;
CHB: Chinese in Beijing; CIs: con�dence intervals; CLL: chronic lymphocytic leukemia; CVID: common
variable immunodeficiency; DAAs: direct-acting antivirals; DNA: Deoxyribo Nucleic Acid; HCC:
hepatocellular carcinoma; HCV: Hepatitis C virus; HD: hemodialysis patients; HIV: human
immunode�ciency virus; IBD: in�ammatory bowel disease; IVDU: Intravenous drug users; MAF: minor allele
frequency; MS: multiple sclerosis; ORs: odds ratios; PBD: paid blood donors; PCR: Polymerase Chain
Reaction; RA: rheumatoid arthritis; SLE: systemic lupus erythematosus; SNPs: single nucleotide
polymorphisms; TNFRSF: tumor necrosis factor receptor superfamily; TNFSF: tumor necrosis factor
superfamily.
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Tables
Table1. Demographic and clinical characteristics among HCV uninfected control, spontaneous clearance
and chronic infection groups. 
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Variables Group A (%) Group B (%) Group C (%) P

  n=1543 n=522 n=768  

Age (years) 53.2±13.7 50.3±14.1 51.9±12.4 <0.001a

        0.067b

<50 561(36.36) 212 (40.61) 312(40.63)  

≥50 982(63.64) 310(59.39) 456(59.38)  

Gender       0.117b

Male 617(39.99) 199(38.12) 273(35.55)  

Female 926(60.01) 323(61.88) 495(64.45)  

ALT (U/L)       <0.001b

≤40 1450(94.96) 416(79.85) 453(59.14)  

40 77(5.04) 105(20.15) 313(40.86)  

AST (U/L)        

≤40 1456(95.48) 424(82.65) 467(61.69) <0.001b

40 69(4.52) 89(17.35) 290(38.31)  

Route of infection       <0.001b

HD 561 (36.36) 91 (17.43) 76 (9.90)  

IVDU 181 (11.73) 148 (28.35) 140 (18.23)  

PBD 801 (51.91) 283 (54.21) 552 (71.88)  

HCV genotype       <0.001b

1b -- 42(26.25) 223(46.07)  

Non-1b -- 118(73.75) 261(53.93)  

Group A: uninfected controls; Group B: spontaneous clearance subjects; Group C: chronic infection
patients.

Non-1b means viral strains other than 1b, including genotype 1a, 2, and 3 (either solely or mixed infection).

Abbreviations: HCV, hepatitis C virus; SD, standard deviation; ALT, alanine transaminase; AST, aspartate
transaminase; HD, hemodialysis patients; IVDU, Intravenous drug user; PBD, paid blood donors.

aP value of Welch among three groups, heterogeneity of variance.
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bP value of χ2-test among three/two groups.

Table 2. Genotypes distributions of TNFRSF genes among HCV uninfected control, spontaneous clearance
and chronic infection groups.
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SNPs
(genotype)

Group A n
(%)

Group B n
(%)

Group
C n (%)

OR(95%CI)a Pa OR(95%CI)b Pb

  n=1543 n=522 n=768        

TNFSF13-
rs3803800

        0.834*   0.593**

GG 645
(44.00)

221
(43.50)

342
(46.22)

1.00 -- 1.00 --

GA 669
(45.63)

231
(45.47)

325
(43.92)

1.01 (0.85-
1.21)

0.908 0.91 (0.70-
1.17)

0.443

AA 152
(10.37)

56 (11.02) 73
(9.86)

1.00 (0.74-
1.33)

0.977 0.85 (0.56-
1.27)

0.421

Dominant
model

      1.01 (0.85-
1.19)

0.93 0.89 (0.70-
1.14)

0.361

Additive
model

      1.00 (0.88-
1.14)

0.971 0.91 (0.76-
1.10)

0.334

TNFSF13-
rs11552708

        0.024*   0.588**

GG 573
(38.00)

183
(35.47)

249
(32.98)

1.00 -- 1.00 --

GA 684
(45.36)

252
(48.84)

390
(51.66)

1.18 (0.98-
1.41)

0.080 1.06
(0.814-
1.370)

0.680

AA 251
(16.64)

81 (15.7) 116
(15.36)

0.91
(0.711.72)

0.468 1.00(0.698-
1.440)

0.991

Dominant
model

      1.11 (0.93-
1.31)

0.257 1.04 (0.81-
1.34)

0.736

Additive
model

      1.03(0.92-
1.15)

0.615 1.05(0.89-
1.24)

0.576

TNFRSF13B-
rs34562254

        0.009*   0.251**

CC 661
(43.95)

190
(36.54)

312
(41.16)

1.00 -- 1.00 --

CT 673
(44.75)

251
(48.27)

340
(44.85)

1.15 (0.96-
1.38)

0.119 0.81 (0.63-
1.05)

0.112

TT 170(11.30) 79 (15.19) 106
(13.98)

1.52 (1.17-
1.98)

0.002 0.86(0.60-
1.22)

0.401

Dominant
model

      1.22 (1.03-
1.45)

0.019 0.82 (0.65-
1.05)

0.114

Additive
model

      1.21 (1.07-
1.37)

0.002 0.90 (0.76-
1.06)

0.213



Page 15/17

TNFRSF14-
rs4870

        0.031*   0.472**

AA 455(29.88) 177
(34.57)

241
(31.84)

1.00 -- 1.00 --

AG 782
(51.35)

236(46.09) 352
(46.50)

0.77 (0.64-
0.93)

0.043 1.06 (0.81-
1.38)

0.684

GG 286
(18.78)

98 (19.34) 164
(21.66)

0.96(0.75-
1.21)

0.708 1.25 (0.90-
1.74)

0.186

Dominant
model

      0.82 (0.69-
0.98

0.028 1.11 (0.87-
1.43)

0.396

Additive
model

      0.95 (0.84-
1.07)

0.391 1.11(0.94-
1.31)

0.206

Abbreviations: CI, con�dence interval; HCV, hepatitis C virus; OR, odds ratio; SNP, single nucleotide
polymorphism.

Group A: uninfected controls; Group B: spontaneous clearance subjects; Group C: chronic infection
patients.

*The P value of χ2-test refer to the distribution of SNPs between Group A and Group (B+C).

**The P value of χ2-test refer to the distribution of SNPs between Group B and Group C.

aThe P value, OR and 95% CIs of Group (B+C) versus Group A were calculated on the basis of the logistic
regression model, adjusted by gender, age, ALT level, AST level and route of infection.

bThe P value, OR and 95% CIs of Group C versus Group B were calculated on the basis of the logistic
regression model, adjusted by gender, age, ALT level, AST level and route of infection.

Bonferroni correction was applied and the P value was adjusted to 0.0125 (0.05/4). 

Bold type indicates statistically signi�cant results.  

Table 3. Strati�ed analysis the association of rs34562254 with HCV susceptibility
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Subgroups Group A Group B Group C OR(95%CI)a Pa Pb

  n (CC/CT/TT) n (CC/CT/TT) n (CC/CT/TT)      

Age           0.632

<50 221/232/78 78/99/35 131/122/56 1.17(0.97-1.41) 0.100  

≥50 440/441/92 112/152/44 181/218/50 1.26(1.07-1.66) 0.005  

Gender           0.103

Male 234/290/73 63/103/33 122/108/42 1.07(0.89-1.31) 0.439  

Female 427/383/97 127/148/46 190/232/64 1.32(1.12-1.55) 0.001  

ALT (U/L)           0.759

≤40 622/635/162 155/203/57 181/194/71 1.20(1.06-1.37) 0.004  

>40 33/36/8 35/48/21 130/145/35 1.13(0.78-1.62) 0.505  

AST (U/L)           0.355

≤40 624/636/160 160/201/58 174/202/71 1.22(1.07-1.39) 0.002  

>40 30/35/10 26/47/19 131/136/33 1.01(0.68-1.51) 0.950  

Route of infection         0.706

HD 229/231/75 29/47/15 41/23/12 1.14(0.87-1.49) 0.357  

IVDU 77/78/22 53/72/23 57/59/24 1.18(0.89-1.55) 0.250  

PBD 355/364/73 108/132/41 214/258/70 1.29(1.09-1.53) 0.003  

Abbreviations: CI, con�dence interval; HCV, hepatitis C virus; OR, odds ratio; HD, hemodialysis patients;
IVDU, Intravenous drug user; PBD, paid blood donors.

Group A: uninfected controls; Group B: spontaneous clearance subjects; Group C: chronic infection
patients. Group (B+C): Infected individuals (spontaneous clearance subjects + chronic infection patients).

a The P value, OR and 95% CIs of Group (B+C) versus Group A were calculated on the basis of the additive
model, adjusted by gender, age, ALT level, AST level and route of infection. 

b P-value for the heterogeneity test.

Figures
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Figure 1

The in�uence of rs34562254 variants on mRNA centroid secondary structures of TNFRSF13B.
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