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Abstract- The results of previous studies on the association between IL-6-174G/C (rs1800795) polymorphism 

and inflammatory bowel disease (IBD), including Crohn’s disease (CD) and ulcerative colitis (UC) are not 

consistent. The present meta-analysis has pooled all eligible studies to understand the relation between this 

gene polymorphism and IBD risk. A structured search of Medline, EMBASE, and Scopus databases were 

performed to identify all eligible studies published before June 2017. Odds ratio (OR) and 95% confidence 

intervals (CIs) were assessed applying fixed- or random-effect models to evaluate the strength of association 

in recessive model, dominant model, allelic model, heterozygote contrast, and homozygotes contrast. A sum of 

9 articles with 1524 IBD cases and 1586 healthy subjects were included in this study. No significant association 

between the IL-6 -174 G/C polymorphism and overall IBD susceptibility in any tested genetic model was found. 

Moreover, in the subgroup analysis based on subtypes, the associations between the IL-6 174-G/C 

polymorphism and CD and UC missed statistical significance. The current meta-analysis suggests that the IL-

6-174 G/C polymorphism is not associated with IBD susceptibility. Further and comprehensive studies are 

necessary to warrant this result.  

© 2018 Tehran University of Medical Sciences. All rights reserved.  
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Introduction 
 

Inflammatory bowel disease (IBD), including 

Crohn’s disease (CD) and ulcerative colitis (UC), is a 

usual chronic autoimmune disease of the gastrointestinal 

tract affecting more than 2.5 million patients in Europe 

and 1 million in the USA (1). The exact mechanisms 

which involved in the etiology and pathogenesis of IBD 

remaining elusive; however, it is believed to occur 

because of disturbed mucosal immune response in 

genetically susceptible individuals (2,3). Pro-

inflammatory cytokines have been demonstrated to be 

directly involved in the pathogenesis and linked with the 

severity of IBD (4,5). IL-6 is an essential mediator of 

inflammation (6). Accumulating evidence of various 

studies suggests that this cytokine acts as a key character 

in the pathogenesis of IBD (7-9).  

The IL-6 gene which is located on short arm of 

chromosome 7, encodes the protein of this pro-

inflammatory cytokine. This gene spans 5 kb and includes 

four introns and five exons (10). Almost 50 SNPs (single 

nucleotide polymorphisms) in untranslated region of the 

human IL-6 gene have been described (11,12). The 

common polymorphisms at position -174 (IL-6 -174G/C) 

can alter transcriptional process and IL-6 level. While -

174 C/C is the low producer genotype, G/G and C/G 

genotypes are linked with a higher basal level of IL-6 

(13). Earlier studies have demonstrated that IL-6 -174 
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G/C SNP is associated with the onset and development of 

several human disorders such as  pulmonary tuberculosis, 

(14) Behcet’s disease, (15) juvenile systemic lupus 

erythematosus, (16) allergic rhinitis, (17,18) atopic 

dermatitis, (19) neuroblastoma, (20) systemic lupus 

erythematosus, (21) and nephritis (22). 

 

A relatively large number of studies have evaluated 

the relation between IL-6-174G/C SNP and IBD 

susceptibility; nevertheless, the results of these studies 

were inconsistent, probably due to limited sample sizes 

and different study populations. Although a group of 

these studies reported highly significant association 

between the IL-6 -174G/C SNP and IBD risk, others 

failed to find statically significant association. Thus, we 

fulfilled the current meta-analysis on all eligible case-

control studies to obtain a better estimate of the effect of 

IL-6 -174G/C (rs1800795) polymorphisms on the risk of 

IBD, and more specifically the IBD subtypes CD and UC.  

 

 

Materials and Methods 

 

The current study was conducted in accordance with 

MOOSE (Meta-analysis of Observational Studies in 

Epidemiology) guidelines (23). 

 

Searches and data sources 

The Scopus, EMBASE, and Medline databases were 

systematically examined prior to September 2017 for all 

studies that had assessed the relation between IL-6 -

174G/C (rs1800795) SNP and IBD susceptibility. The 

following search keywords were exerted: (interleukin6 

OR IL-6) AND (inflammatory bowel disease OR IBD OR 

Crohn’s Disease OR ulcerative colitis) AND 

(polymorphism OR polymorphisms OR SNP OR 

variation OR mutation). Furthermore, Web of science, 

google scholar, and cross-references within both review 

and original articles were evaluated for further literature. 

The search strategy was limited to articles which were in 

English language. 

 

Inclusion criteria 

The desired studies were included in the present meta-

analysis if they met the subsequent criteria: (a) they were 

case-control or nested case-control studies that explored 

the relationship between IL-6 -174G/C polymorphism as 

exposure and overall IBD, CD or UC as the main 

outcomes; (b) risk estimates with 95% confidence 

intervals (CIs) could be extracted or calculated; (c) 

genotype frequency or allele frequency for the IL-6 -

174G/C SNP in both cases and controls, and (d) 

appropriate IBD identification criteria (according to 

clinical, endoscopic, radiologic, and pathologic bases) 

were reported. We excluded reviews, case studies, 

comments, letters, abstracts, republished studies and 

studies with overlapped subjects. In addition, studies 

were excluded if the essential data not available. The 

selected articles were independently reviewed by two 

investigators for eligibility based on predefined criteria 

and discrepancies were determined by discussion among 

all authors. 

 

Data extraction and quality assessment 

In this study, the subsequent data was extracted with 

the use of a standardized data extraction form: the 

author’s name, country, journal, and year of publication, 

ethnicity, mean of age, sex, sample size, genotype and 

allele frequency, and method for genotyping. The NOS 

(Newcastle–Ottawa Scale) was exerted to evaluate the 

quality of chosen studies (24). The NOS criteria 

determines the studies based on a star system, ranging 

from 0 to 9 stars. Reports, scoring 6 to 9 were classified 

as “high quality.”  

 

Statistical analysis 

For each case-control study, deviancy from HWE 

(Hardy-Weinberg equilibrium) was calculated using a χ 2 

test (25). Odds ratio (OR) and 95% CI were applied to 

measure the extent of association between IL-6 -174G/C 

SNP and the risk of overall IBD, UC and, CD in allelic 

model (C vs. G), recessive model (CC vs. GC/GG), 

dominant model (GC/CC vs. GG), heterozygote contrast 

(CG vs. GG), and homozygotes contrast (CC vs. GG), 

respectively. ORs were calculated based on Woolf 

method (26). Heterogeneity across studies was 

determined by I2 test and chi-square-based Q test, and the 

threshold of significance was set at P<0.10. Since 

heterogeneity was detected in recessive model in IBD and 

dominant model and heterozygote contrast in UC random 

effects used. In other genetic models, fixed-effects 

conducted. Sensitivity analysis was fulfilled to evaluate 

the exact effect of studies deviated from HWE on the 

pooled results. Moreover, visual assessment of funnel 

plot, (27) Egger’s and Begg’s tests were applied to 

determine publication bias, in which P<0.10 considered 

bias. The SPSS (version 23.0) and STATA (version 13.0) 

were used for all statistical analyses. 

 

 

Results 
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Characteristics of qualified studies 

The procedures for excluding/including possible 

studies are represented in figure 1. We observed 657 

potentially related articles after the initial search of 

electronic databases. Following screening, 9 eligible 

studies with 1586 healthy subjects and 1524 IBD cases 

were included in present meta-analysis (Figure 1) (28-

36). The studies were performed in various locations: two 

studies were carry out in Germany, (32,35) one in 

Canada, (29) four in other European countries, (28), (33), 

(31), (36) and two in Middle East (34), (30). According 

to NOS scale, all of the nine eligible studies had a good 

procedural quality with a total score ranging from 6 to 8, 

and none of them obligated all necessities for a high-

quality study free of bias. In the overall population, the 

allele G (62%) and the GC genotype (37%) were the most 

frequent alleles and genotypes in both patients and 

healthy subjects groups. The main characteristics and 

findings of the included studies are presented in table 1 

and table 2. 

NR, not reported; M, male; F, female; IBD, 

inflammatory bowel disease; CD, Crohn's disease, UC, 

ulcerative colitis. 

 

 
Figure 1. Flow diagram of study selection process. 

 

 

 

 

Table 1. The characteristics of the studies included in the meta-analysis of the overall inflammatory bowel 

disease, Crohn's disease, and ulcerative colitis 

Study author Year Ethnicity Sex 

Total 

cases/co

ntrols 

Case age/control age 

(Mean±SD) 

Genotype 

method 
Outcome 

Quality 

score 

Klein et al. 2001 Caucasian M/F 302/440 NR/NR PCR–RELP IBD, CD, UC 7 

Balding et al. 2004 Caucasian M/F 172/389 30.8±7.1/37.1±11.2 PCR–RELP IBD, CD, UC 8 

Cantor et al. 2005 Caucasian M/F 193/92 NR/NR PCR–RELP IBD, CD, UC 8 

Guerreiro et al. 2009 Caucasian M/F 99/116 40.1±14.6/49.7±11.8 PCR–RELP IBD, CD 7 

Hernandez et al. 2014 Caucasian M/F 84/135 36±5.22/39±6.2 PCR–SSOP IBD, CD, UC 8 

Stankovic et al. 2015 Caucasian M/F 167/101 39/38 PCR–RELP IBD, CD, UC 8 

Gok et al. 2014 Caucasian M/F 69/100 NR/NR PCR–SSP IBD, CD 6 

Schutle et al. 2001 Caucasian M/F 105/113 37±13.21/34±11.2 PCR–RELP IBD 7 

Friedgut et al. 2009 Caucasian M/F 333/100 33/34 PCR–RELP IBD, CD 8 

NR, not reported; M, male; F, female; IBD, inflammatory bowel disease; CD, Crohn's disease, UC, ulcerative colitis 
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Quantitative analysis 

Meta-analysis for IL-6 −174G/C polymorphism and 

the overall IBD  

Based on the inclusion criteria, 9 studies with 1524 

patients and 1586 healthy subjects’ were analyzed. The 

summarized results and heterogeneity tests for the 

relation between the IL-6-174 G/C polymorphism and the 

risk of overall IBD, CD, and UC in five analysis models 

are illustrated in Table 3. No significant association was 

found between the IL-6 -174 G/C SNP and overall IBD 

susceptibility in five genetic models including dominant 

model (OR=1.10, 95% CI=0.93–1.30, fixed-

effects)(Figure 2), recessive model (OR=1.18, 95% 

CI=0.80–1.75, random effects) (Figure 3), allelic model 

(OR=1.08, 95% CI=0.96–1.22, fixed effects) (Figure 4) 

,CC vs. GG model (OR=1.08, 95% CI=0.84–1.40, fixed 

effects) (Figure 5)  and GC vs. GG model (OR=1.07, 95% 

CI=0.90–1.28, fixed-effects) (Figure 6). 

 

 

Table 2. Distribution of genotype and allele among IBD, CD and UC patients and controls 

Study author 
IBD cases  Healthy control 

P-HWE MAF 
GG GC CC G C GG GC CC G C 

Klein et al. 92 141 66 331 273 125 224 91 474 406 0.612 0.46 

Balding et al 57 85 30 100 72 123 198 68 222 167 0.444 0.42 

Cantor et al 76 89 28 241 145 38 41 13 117 67 0.718 0.36 

Guerreiro et al . 44 37 18 125 73 60 52 4 172 60 0.068 0.25 

Hernandez et al. 31 44 9 106 62 49 75 11 173 97 0.016* 0.36 

Stankovic et al 64 95 18 223 131 61 37 13 159 63 0.057 0.28 

Gok et al. - - - 22 11 - - - 62 38 - 0.38 

Friedgut et al 195 102 13 492 128 63 28 9 154 46 0.036* 0.23 

Schutle et al . 32 51 22 115 95 42 52 19 136 90 0.671 0.40 

Study author 
CD cases Healthy control 

GG GC CC G C GG GC CC G C P-HWE MAF 

Klein et al. 48 85 36 181 157 125 224 91 474 406 0.612 0.46 

Balding et al. 14 41 9 69 59 123 198 68 222 167 0.444 0.42 

Cantor et al 50 70 18 135 106 38 41 13 117 67 0.718 0.36 

Guerreiro et al  44 37 18 125 73 60 52 4 172 60 0.068 0.25 

Hernandez et al 25 28 4 78 36 49 75 11 173 97 0.016* 0.36 

Stankovic et al 24 40 8 88 56 61 37 13 159 63 0.057 0.28 

Gok et al. - - - 22 11 - - - 62 38 - 0.38 

Friedgut et al 195 102 13 492 128 63 28 9 154 46 0.036* 0.23 

Study author 
UC cases Healthy control 

GG GC CC G C GG GC CC G C P-HWE MAF 

Klein et al 47 56 30 103 86 125 224 91 474 406 0.612 0.46 

Balding et al. 43 44 21 130 86 123 198 68 222 167 0.444 0.42 

Cantor et al 26 19 10 71 39 38 41 13 117 67 0.718 0.36 

Hernandez et al 6 16 5 28 26 49 75 11 173 97 0.016* 0.36 

Stankovic et al 38 40 45 125 65 61 37 13 159 63 0.057 0.28 

P-HWE, P for Hardy–Weinberg equilibrium; MAF, minor allele frequency of control group; other abbreviation as table 1. 
*studies deviated from HWE,  IBD, inflammatory bowel disease; CD, Crohn's disease, UC, ulcerative colitis 
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Figure 2. Association between the 174 G/C (rs1800795) SNP in IL-6 and IBD for dominant model 

 

 
Figure 3. Association between the 174 G/C (rs1800795) SNP in IL-6 and IBD for recessive model 

 

 
Figure 4. Association between the 174 G/C (rs1800795) SNP in IL-6 and IBD for allelic model. 
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Figure 5. Association between the 174 G/C (rs1800795)  SNP in IL-6 and IBD for CC vs. GG model. 

 

 
Figure 6. Association between the 174 G/C SNP in IL-6 and IBD for CG vs. GG model. 

 

 

Meta-analysis for IL-6 −174G/C polymorphism and 

CD 

In subgroup analysis, the association between IL-6 

−174 G/C polymorphism and CD was assessed in 8 

studies with a total of 1045 cases and 1473 healthy 

subjects. When all qualified articles were pooled, the 

quantitative analysis revealed no significant association 

between IL-6 -174 G/C polymorphism and Crohn’s risk 

under five genetic models containing dominant model 

(OR=1.19, 95% CI=0.97–1.47, fixed-effects), recessive 

model (OR=0.98, 95% CI=0.72–1.34, fixed effects), 

allelic model (OR=1.13, 95% CI=0.98–1.31, fixed 

effects), CC vs. GG model (OR=1.10, 95% CI=0.78–

1.55, fixed effects) and GC vs. GG model (OR=1.20, 95% 

CI=0.96–1.50, fixed-effects) (Table 3). 
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Meta-analysis for IL-6 −174G/C polymorphism and 

UC  

The association between IL-6−174 G/C SNP and UC 

was assessed in 5 case-control studies with a totality of 

1157 healthy subjects and 374 cases. The association 

between the IL-6-174 G/C polymorphism and UC 

susceptibility in all of the genetic model including 

dominant model (OR=0.96, 95% CI=0.65–1.42, random-

effects), recessive model (OR=1.17, 95% CI=0.85–1.62, 

fixed effects), allelic model (OR=1.05, 95% CI=0.86–

1.29, fixed effects) and CC vs. GG model (OR=1.10, 95% 

CI=0.71–1.45, fixed effects) and GC vs. GG model 

(OR=1.20, 95% CI=0.96–1.50, random-effects) missed 

statistical significant threshold (Table 3). 

 

Evolution of publication bias and sensitivity analysis 

We evaluated publication bias by using Egger’s and 

Begg’s tests and funnel plot. Overall, no result of 

publication bias was detected in most of the genetics 

models. In the sensitivity analysis, we removed the study 

by Hernandez et al., (33) and Friedgut et al., (34) due to 

the deviation of the genotypes distribution from HWE in 

the healthy subjects group, and established that the 

acquired pooled ORs were not substantially changed, 

highlighting the reliability of our results. 

 

Discussion 
 

IBD is a heterogeneous autoimmune disease which 

both environmental and genetic factors are involved in 

the pathogenesis of this disease (37). IL-6 as a 

multifunctional cytokine considerably affects both innate 

and adaptive immune responses and displays a wide 

spectrum of biological events in inflammation, immune 

regulation, oncogenesis processes, and tissue 

hematopoiesis (38-40). 

The lamina propria of innate immune cells through the 

NF-κB pathway secrets IL-6 which induces intestinal 

injury (38). Furthermore, IL-6 is a key element in 

effective host defense against extracellular pathogens at 

mucosal sites and mucosal protection (41). 

IL-6 exhibits both activating and inhibiting 

inflammatory properties in context, and it is currently 

anticipated as an optimum clinical choice (39). Pro-

inflammatory IL-6 is one of the major orchestrators of 

pathogenicity in IBD and is linked to the differentiation 

of T helper 1/T helper 2 (37). 

IL-6 is also actively involved in controlling the 

differentiation and sustenance of inflammatory T helper  

cells (42). Additionally, synapse between IL-6 and its 

ligand on CD4+ T cells results in STAT3 augmentation 

and nuclear transformation, inducing the production of 

anti-apoptotic genes like Bcl-xl. The consequence is a 

strengthen lamina propria T-cells resistance to apoptosis 

with subsequent T cell proliferation, that culminates in 

chronic intestinal inflammation. Thus IL-6 is prominent 

in the pathogenicity of T cell orchestrated autoimmune 

diseases, including IBD (40). 

Clinical manifestation of IBD has been positively 

linked to intestinal or circulating IL-6 levels (37,40,43). 

The disease intensity based on endoscopy and 

histopathology of active IBD patients has also been 

associated with the increase in serum IL6 protein and 

Table 3. Main results of the pooled ORs in a meta-analysis of the IL6-174 G/C polymorphism. 

Test of publication bias     

Egger’s Begg’s 
Test of 

heterogeneity 
Test of association Sample size  

P t P Z P I2(%) 95%CI OR Case/Control Genetic model Disease 
1.70 1.70 0.08 1.73 0.17 32.1 0.93-1.30 1.10 1524/1586 Dominant model 

IBD 
0.32 0.60 0.80 0.25 0.01 59.3 0.80-1.75 1.18 1524/1586 Recessive model 

0.56 0.61 0.29 1.04 0.25 21.3 0.96-1.22 1.08 1524/1586 Allelic model 
0.24 1.29 0.13 1.48 0.15 34.1 0.84-1.40 1.08 1524/1586 CC vs. GG 

0.22 1.34 0.54 0.32 0.10 41.1 0.90-1.28 1.07 1524/1586 GC vs. GG 

0.31 1.12 0.45 0.75 0.19 30.7 0.97-1.47 1.19 1045/1473 Dominant model 

CD   
0.77 0.34 0.88 0.15 0.10 43.2 0.72-1.34 0.98 1045/1473 Recessive model 

0.85 0.19 0.62 0.49 0.16 33.4 0.98-1.31 1.13 1045/1473 Allelic model 
0.56 0.61 0.45 0.75 0.12 39.9 0.78-1.55 1.10 1045/1473 CC vs. GG 

0.29 1.16 0.29 1.05 0.12 39.7 0.96-1.50 1.20 1045/1473 GC vs. GG 

0.24 1.42 0.32 0.98 0.07 52.7 0.65-1.42 0.96 374/1157 Dominant model 

UC 
0.34 1.11 0.14 1.47 0.77 0.0 0.85-1.62 1.17 374/1157 Recessive model 

0.19 1.68 0.15 1.47 0.37 4.8 0.86-1.29 1.05 374/1157 Allelic model 

0.35 1.09 0.33 0.98 0.53 0.0 0.71-1.45 1.1 374/1157 CC vs. GG 
0.03 3.64 0.05 1.96 0.04 50.0 0.58-1.45 0.92 374/1157 GC vs. GG 

IBD, inflammatory bowel disease; CD, Crohn's disease, UC, ulcerative colitis. 
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mRNA in inflamed mucosa (37). 

Moreover, the involvement of IL-6 gene SNP in 

influencing the predisposition and physical manifestation 

of IBD has also been reported (29,43,44). There are many 

studies which evaluate the association between IL-6 -

174G/ C polymorphism and IBD risk; however, 

inconsistent and inconclusive results are achieved.  

To the best of authors’ knowledge, this is the first 

study evaluating the relation between IL-6 -174G/C 

polymorphism and IBD risk. Following a comprehensive 

search and screening of electronic databases, 9 case-

control studies fulfilled the inclusion criteria and were 

evaluated, including a total of 1586 healthy subjects and 

1524 IBD patients. The results of current meta-analysis 

demonstrated that there was no significant association 

between the IL-6 -174- G/C SNP and IBD susceptibility 

in all genetic models. AS the results may have been 

influenced by subgroup analysis, we performed subgroup 

analysis, including CD and UC, which revealed that the 

association between IL-6-174- G/C SNP and UC and CD 

risk missed the statistical significance.  

This study had some limitations. First, the number of 

eligible studies which fulfilled our inclusion criteria was 

limited. Therefore, we failed to conduct subgroup 

analysis based on age, sex, and race and assess possible 

variations in the population. Second, significant results of 

publication bias were observed in the heterozygotes 

contrast for studies exploring the association between IL-

6−174G/C SNP and CD. We limited our search to studies 

in English; thus, those published in non-English 

languages might be the source of publication bias. Third, 

because of inaccessibility for original data, we were not 

able to further assess the potential interactions between 

gene-gene and gene-environmental factors, which this 

shortage might affect our results. Fourth, GWA-studies or 

immunochip-based studies not included in this study. 

Finally, all of the included studies were conducted in 

Caucasians, and data regarding other ethnicities were not 

found. Therefore, further studies are warranted to identify 

the relationship between this SNP and IBD susceptibility, 

especially in East-Asian and African populations. 

In conclusion, this meta-analysis of currently 

available evidence suggests that the IL-6-174-G/C SNP is 

not associated with increased or decreased risk of IBD. 

Due to the potential paucity of the available data, further 

large, well-designed epidemiological researches are 

necessary to allow a more definitive conclusion. Such 

studies should also take environmental factor as well as 

mucosal and secretory IL-6 levels into account to gain a 

more comprehensive understanding of the association 

between IL-6-174 G/C SNP and susceptibility to CD and 

UC. Finally, whether this polymorphism of IL-6 could be 

used as a biomarker of response to therapies in IBD needs 

further investigation.  
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