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Abstract. Systemic Lupus Erythematosus (SLE) is a chronic 

autoimmune disease characterized by multisystem inflammation that 
predominantly affects women of reproductive age. Genetic factors, 

particularly polymorphisms within the interleukin-10 (IL-10) 

promoter region, have been implicated in disease susceptibility 
through their influence on cytokine expression and immune 

regulation. This systematic review aimed to evaluate the association 

between IL-10 promoter polymorphisms and SLE susceptibility across 

different populations. A systematic literature search was conducted 
according to PRISMA guidelines using Google Scholar, PubMed, 

ScienceDirect, SagePub, and Wiley Online Library for studies 

published between 2005 and 2025. Eligible case-control studies 
investigating IL-10 promoter polymorphisms in SLE were included. 

Of 82 records identified, 12 studies met the eligibility criteria, 

comprising 2,462 patients with SLE and 3,274 healthy controls. Most 

studies reported significant associations between SLE susceptibility 
and the IL-10 promoter polymorphisms −1082A/G, −819C/T, and 

−592C/A. The GCC haplotype was the most consistently reported 

risk haplotype and was frequently associated with increased IL-10 
expression and greater susceptibility to SLE. Overall, current evidence 

supports the contribution of IL-10 promoter polymorphisms to genetic 

susceptibility to SLE across diverse populations. 
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1. Introduction 
Systemic lupus erythematosus (SLE) is a complex, chronic autoimmune disorder that manifests as 
widespread inflammation affecting multiple organs and tissues, including the skin, kidneys, joints, and 

central nervous system [1]. The disease develops when the immune system cannot differentiate 
between self and non-self-antigens. This leads to the production of autoantibodies and immune 

complexes that damage tissues [2]. In Indonesia, the prevalence of SLE has increased in recent years, 
reaching approximately 1.3 million cases, with majority of patients being women of reproductive age 

[3]. According to the Hospital Information System (SIRS) in 2016, more than 858 hospitals reported 
cases of SLE across the country [3-4]. Globally, the prevalence reaching 3.4 million people worldwide, 

and 0.4 million newly diagnosed each year [5-6]. Highest incidence observed in Poland, United States, 
Barbados and China [5-6]. The female-to-male ratio of SLE ranges between 7:1 to 15:1, highlighting 
the strong influence of hormonal and genetic factors in disease expression [1],[7-8]. 

Although the etiology of SLE remains unclear, a combination of genetic, hormonal, and 
environmental factors has been implicated [9-11]. Among genetic contributors, polymorphisms within 

immune regulatory genes including those coding for cytokines play a pivotal role in determining 
individual susceptibility [12-13]. One of the most studied cytokines is interleukin-10 (IL-10), an anti-

inflammatory cytokine that controls both innate and adaptive immune responses [14]. Interleukin-10 
plays a dual role in SLE. It can suppress the production of pro-inflammatory cytokines and limit tissue 

damage, but it can also promote B-cell growth and autoantibody production—both of which drive 
disease progression [15-17]. Variations in the IL-10 gene promoter, especially at positions -1082, -819, 

and -592, can change transcriptional activity and cytokine expression levels [17-19]. These genetic 
variations may influence the balance between pro-inflammatory and anti-inflammatory immune 

responses in SLE. 
Among the numerous polymorphic sites identified within the IL-10 promoter region, the 

−1082A/G, −819C/T, and −592C/A polymorphisms were selected as the primary focus because they 

are the three most extensively investigated functional variants in autoimmune diseases [15-17]. These 
polymorphisms form common promoter haplotypes (GCC, ACC, and ATA), which have been shown 

to influence transcriptional activity, IL-10 production, and immune regulation [17-19]. Consequently, 
these variants provide the strongest available evidence for evaluating the genetic contribution of IL-10 

to SLE susceptibility across different ethnic populations. 
Previous research across various populations shows inconsistent results about the link between IL-

10 promoter polymorphisms and SLE susceptibility [20-22]. Some studies found significant 
connections between specific IL-10 haplotypes and increased disease risk, while others found no 

meaningful association [17-21]. Given these differences, a systematic review is necessary to 
summarize existing evidence and clarify how IL-10 promoter polymorphisms contribute to SLE 

susceptibility across different groups. 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
mailto:desioktariana@fk.unsri.ac.id
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2. Materials and Methods 
This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines to ensure methodological clarity and reproducibility. The review 
process included four main stages: identification, screening, eligibility assessment, and inclusion of 

relevant studies [23]. This systematic review uses the PCO model: population/problem (P) refers to 
patients with systemic lupus erythematosus; comparison/control (C) refers to healthy patients; 

outcome (O) pertains to IL-10 gene allele/genotype or haplotype polymorphisms. 

 

2.1. Eligibility Criteria 
Studies were considered eligible for inclusion if the following criteria were fulfilled: (1) publication 

between 2005 and 2025; (2) investigation of IL-10 gene polymorphisms, the role of IL-10 in patients 
with systemic lupus erythematosus, or IL-10 expression levels in SLE; (3) involvement of human 

participants; and (4) availability in either English or Indonesian. Studies were excluded if categorized 
as laboratory-based experimental research, literature reviews, systematic reviews, meta-analyses, 
conference abstracts, or letters to the editor. Only clinical observational studies, specifically those 

utilizing a case-control design, were included. 

 

2.2. Search Strategy 
A thorough literature search was conducted using several databases, including Google Scholar, 

Pubmed/MEDLINE, ScienceDirect, SagePub, and Wiley Online Library. The search was carried out 
in October 2025. The following keywords and Boolean operators were used: “IL-10 polymorphism” 

OR “interleukin-10 SLE” OR “SLE polymorphism” AND “systemic lupus erythematosus.”. 
Additional filters limited the results to peer-reviewed journal articles. The reference lists of relevant 

studies were also manually checked for additional eligible publications. 
 

2.3. Data Extraction 
All identified articles were imported into a reference manager to eliminate duplicates. Two reiewers 
screened the titles and abstracts independently to evaluate relevance based on the inclusion criteria. 

Full-text articles that met the criteria were then reviewed in detail. Data extracted from each study 
included: 

• Author(s)  
• Year of publication 

• Country and population studied 
• IL-10 polymorphism sites investigated 

• Number of SLE patients and healthy controls  
• Study design 

• Main findings and statistical significance 
 

2. 4. Study Selection 
Initially, 82 records were identified across the five databases (Google Scholar, PubMed, ScienceDirect, 
SagePub, and Wiley Online Library). Forty-five were excluded due to duplication or failure to meet 

eligibility criteria. After reviewing titles and abstracts, 37 studies were selected for full-text review, and 
12 ultimately met all inclusion requirements. The PRISMA flow diagram summarizing the selection 
process is presented in Figure 1. 
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Figure 1. Systematic flow diagram PRISMA 

 

3. Results and Discussion 

3.1. Study Characteristics 
The 12 studies included in the review covered a wide range of geographical regions and ethnic 

backgrounds, representing populations from Asia (China, India, Thailand, Iran), Europe (Poland, 
Spain, Germany), and Africa (Egypt). All studies used a case-control design to compare individuals 

diagnosed with systemic lupus erythematosus to healthy controls. This design ensured consistency 
across studies for interpretation. In total, the studies involved 2,462 SLE cases and 3,274 controls, 

providing a substantial dataset for examining genetic connections across diverse populations. This 
broad representation enhances the generalizability of the findings and emphasizes the global 

significance of IL-10 promoter polymorphisms as potential risk factors for SLE. 
The promoter polymorphisms studied most often included −1082A/G, −819C/T, and −592C/A, 

while several studies also looked at less frequently analyzed variants like −2849G/A and 4529A/G. 

These genetic variations are known to modify promoter function and regulate IL-10 transcriptional 

activity, which can change downstream cytokine expression. Such changes may lead to an imbalance 
between pro-inflammatory and anti-inflammatory signaling, a key aspect of SLE 
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immunopathogenesis. Patterns across studies suggest that these promoter variants may affect 

susceptibility by modulating IL-10–mediated immune pathways, supporting their importance as 
genetic markers in autoimmune disease research. The findings from the data extraction are presented 

in Tables 1 and 2. 
 

Table 1. Description of various variable study 

Study (years) Population Sites Polymorphisms SLE Controls 
Study 

Design 

Emerah AA et al (2015) [24] Egyptian 1082A/G 54 27 Case Control 

Wang GH et al (2020) [8] Chinese 
1082A/G, 592C/A, 

819C/T, 4529A/G 
391 785 Case Control 

Zak-Golab et al (2024) [18] Polish 
1082A/G, 819T/C, 

592A/C 
67 67 Case Control 

Umare V et al (2020) [17] Indian 
1082A/G, 819T/C, 

592C/A 
200 201 Case Control 

Rzeszotarska et al (2022) [20] Polish 592C/A, 1082A/G 230 361 Case Control 

Rosado S et al (2008) [25] Spanish 
1082G/A, -819C/T 

and -592C/A 
80 151 Case Control 

Sobkowiak et al (2009) [26] Polish 
627C/A, 854C/T 

and 1117G/A 
103 300 Case Control 

Schotte H et al (2014) [27] 
German 

caucasian 

2849 G/A, 1082 

A/G, 819 T/C and 

592 C/A 

210 160 Case Control 

Wang B et al (2017) [21] Chinese 
1082G/A, 819C/T, 

592C/A 
579 673 Case Control 

Zhang et al (2017) [28] Chinese 
1082 A/G, -819 T/C, 

-592 A/C 
237 259 Case Control 

Mohammadi et al (2019) [29] Iranian 
1082 A/G, -819 T/C, 

-592 A/C 
116 131 Case Control 

Hirankarn et al (2006) [30] Thai 
1082 A/G, -819 T/C, 

-592 A/C 
195 159 Case Control 

 

Table 1 offers a brief overview of the populations, sites of polymorphism, and the methodologies 
used in the studies reviewed. Research conducted in Asia, especially in China and India, showed 

significantly larger sample sizes compared to studies from Europe and Africa. For instance, the study 
by Wang GH et al. involved 391 patients and 785 controls [8], while the Egyptian research by Emerah 

AA et al. included only 54 cases and 27 controls [24]. The −1082A/G locus was the most frequently 

studied, appearing in nearly all of the included research. This recurrent focus underscores its potential 
significance in the regulation of IL-10 expression. 

 Variations found in this area may have a direct impact on the binding affinity of transcriptional 
nuclear factors, thus influencing cytokine secretion. Conversely, infrequent analysis of −819C/T and 

−592C/A indicates their secondary yet complementary functions. Variations in sample size, 

population genetics, and study scope lead to the heterogeneity observed in research findings. Table 1, 
however, shows a pattern that keeps coming up: IL-10 promoter polymorphisms, especially at 

−1082A/G, seem to be more common in SLE patients. This suggests that people with SLE may have 

a genetic predisposition that is shared across populations.  
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Tabel 2. Result main findings and conclusion the study 
 

 
Systemic Lupus Erythematosus (SLE) is a chronic autoimmune disease characterized by a wide 

range of immunological irregularities and clinical presentations [1]. Despite extensive research over 
several decades, the precise pathogenic networks that facilitate the condition's development remain 

inadequately defined [8]. Current scientific understanding indicates that systemic lupus erythematosus 
(SLE) arises from a multifactorial interplay wherein genetic predisposition and environmental 

exposures collectively affect an individual's susceptibility to disease onset. A range of determinants 
has been suggested, encompassing inherited variations in immune-regulating genes, endocrine factors 

such as fluctuations in sex hormones, ultraviolet radiation, the administration of specific 
pharmacological agents, and infectious triggers that can alter immune activity [19],[31]. Our review 

synthesizes data from twelve peer-reviewed publications, comprising a total sample of 2,462 patients 
diagnosed with SLE and 3,274 healthy controls, thereby offering a comprehensive comparative 

framework for the interpretation of pertinent risk factors. 
A consistent epidemiological finding is that SLE predominantly affects women of reproductive age. 

Although sex hormones and X chromosome-linked immune regulation contribute to this 
susceptibility, the present review focuses specifically on IL-10 promoter polymorphisms because these 

variants directly influence cytokine expression and immune homeostasis. Therefore, genetic variation 
within the IL-10 promoter region may represent one of the molecular mechanisms underlying the 

increased risk of SLE across different populations [24],[26]. 

 

3.2. Association between IL-10 Gene Polymorphisms and SLE Susceptibility 
Cytokines are an important part of the humoral immune system and are important for controlling how 

cells talk to each other during immune responses. These molecules are crucial for coordinating 
numerous immunological processes, encompassing the activation, differentiation, and maturation of 

diverse immune cell populations [13]. Cytokines can be broadly classified into pro-inflammatory 
mediators, which enhance immune activation, and anti-inflammatory mediators, which serve to 

restrict excessive immune responses and preserve immunological equilibrium. Interleukin-10 (IL-10) 

Study (years) Country Findings p value 

Emerah AA et al (2015) [24] Egypt Associated with genotype AA 0.029 

Wang GH et al (2020) [8] China Associate with G and T alleles p < 0.05 

Zak-Golab et al (2024) [18] Poland No clinical significance difference p > 0.05* 

Umare V et al (2020) [17] India Associated with haplotype GCA 0.022 

Rzeszotarska et al (2022) [20] Poland Associated with polymorphism sites 1082A/G 0.042 

Rosado S et al (2008) [25] Spain Associated with haplotype GCC 0.02 

Sobkowiak et al (2009) [26] Poland Associated with GCC genotype 0.0022 

Schotte H et al (2014) [27] German No significant difference p > 0.05* 

Wang B et al (2017) [21] China 

Associated with IL-10-1082G/A, but 

no significant differences with position -819 C/T 

and -592 C/A 

p < 0.001 

p > 0.05* 

 

Zhang et al (2017) [28] China 
Associated with AG genotype, GCC carriers and -

1082 A/G 
p < 0.05 

Mohammadi et al (2019) [29] Iran 
Associated with GG genotype of −1082,  

polymorphism and CC genotype in −819 region 

0.046 

0.034 

Hirankarn et al (2006) [30] Thailand Associated with ACC haplotype 0.002 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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is one of the most important cytokines that modulates the immune system. It is well known for its 

ability to stop inflammatory signaling and control the strength of immune activity. The IL-10 cytokine 
is mainly known for its anti-inflammatory effects, which stop the production of pro-inflammatory 

cytokines like IL-1β, IL-6, and TNF-α [15-16]. However, IL-10's dual role of promoting autoimmunity 

and suppressing inflammation emphasizes its intricate regulatory involvement in the pathophysiology 
of systemic lupus erythematosus. Initially acting as a compensatory anti-inflammatory strategy, 

elevated IL-10 expression might eventually contribute to the duration of the illness by increasing the 
generation of autoantibodies [15-16]. 

The production of interleukin-10 is known to be influenced, to a considerable extent, by genetic 
factors [18]. The IL-10 gene, located on chromosome 1q31–q32, has an important role in regulating 

the level of IL-10 expression [8]. Variations within its promoter region may affect the binding affinity 
of transcription factors to regulatory elements, which in turn can influence the initiation of gene 

transcription [32]. These polymorphisms may lead to changes in mRNA expression and subsequently 
contribute to altered cytokine production [33]. Such regulatory alterations have been linked to an 
increased susceptibility to autoimmune conditions. When IL-10 expression is not properly 

maintained, the balance between pro-inflammatory and anti-inflammatory pathways can become 
disrupted. In this context, promoter polymorphisms are thought to affect IL-10 transcription primarily 

through their impact on transcription factor binding [29]. In addition, excessive IL-10 expression may 
reduce the ability of macrophages to effectively clear apoptotic cells. As a result, secondary necrotic 

debris (SNECs) can accumulate and act as autoantigens, further stimulating immune responses and 
contributing to ongoing inflammation and tissue damage [33] 

Overall, the included studies consistently suggest that IL-10 promoter polymorphisms are 
associated with increased susceptibility to Systemic Lupus Erythematosus (SLE), although the 

strength of the associations varies across different populations. In most cases, these associations were 
examined using haplotype-based analyses rather than focusing on individual single-nucleotide 

polymorphisms. A haplotype represents a combination of genetic variants inherited together within 
an individual. In this synthesis, the GCC haplotype was the variant most consistently associated with 

increased IL-10 production. Similar findings were reported by Rosado et al., Sobkowiak et al., and 
Zhang et al., all of whom identified a clear relationship between the GCC haplotype and a higher 

susceptibility to SLE [25-28]. 
 

3.3. Associated -1082A/G site Polymorphisms gene IL-10 
Interindividual differences in IL-10 production are largely attributed to genetic variation within the 
promoter region of the IL-10 gene. In this study, polymorphisms at the -1082A/G locus were most 

frequently associated with disease risk, with an estimated occurrence of 42.8% across the included 
studies. Several reports have highlighted specific genotypes and haplotypes—such as GCC, ACC, and 

GCA—that are linked to increased IL-10 expression and a higher risk of SLE [18],[20].  
The –1082 A/G polymorphism is located within a regulatory region of the IL-10 promoter that is 

thought to influence transcriptional activity by affecting transcription factor binding sites and other 
cis-regulatory elements (CRE) [24],[34]. Variations at this position may alter promoter function, 

resulting in changes in cytokine expression that contribute to the immune imbalance observed in SLE. 
Consistent with this, Rzeszotarska et al. reported an association between the -1082A/G 

polymorphism and elevated serum IL-10 levels in a Polish cohort, suggesting a role in immune 
dysregulation. Likewise, Umare et al. identified a significant relationship between the GCA haplotype 

and disease susceptibility in an Indian population. However, not all studies have shown similar 
findings. For example, Zak-Golab et al. and Schotte et al. did not observe significant associations in 

European populations, which may reflect differences in sample size, genetic background, or 
environmental influences [17-20]. 
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3.5. Comparative Findings among Populations 
Comparative analyses suggest that ethnic background influences both the distribution and functional 

impact of IL-10 polymorphisms. Asian populations generally show stronger associations, particularly 
for the −1082G allele, whereas findings in European and African populations are less consistent. 

Variation in the strength of association between IL-10 polymorphisms and SLE susceptibility 

across populations likely reflects underlying genetic diversity [19]. Overall, studies from Asian cohorts 
tend to demonstrate stronger correlations compared to those from European populations. These 

differences may be influenced by allele frequency patterns, environmental exposures, and gene–
environment interactions. In addition, haplotypes associated with higher IL-10 expression seem to 

occur more frequently in Asian populations, further supporting the idea that population-specific 
genetic backgrounds contribute to disease risk. 

A more detailed look at regional patterns highlights several notable findings. In Asian populations, 
particularly in studies from China and India, the association between IL-10 promoter polymorphisms 

and SLE risk is consistently reported. For example, Wang GH et al. and Wang B et al. identified 
significant relationships between specific alleles, including G and T variants, and increased 

susceptibility. Similarly, Umare V et al. reported that the GCA haplotype was strongly associated with 
disease risk, with the relatively high frequency of the G allele potentially contributing to this pattern 

[8],[17],[21]. 
In European populations, the findings are more variable. While Rzeszotarska et al. observed that 

the −1082A/G polymorphism was linked to higher IL-10 serum levels in a Polish cohort, other studies, 

such as those by Zak-Golab et al. and Schotte et al., did not find statistically significant associations 

[18],[20]. These inconsistencies may be attributed to heterogeneity among European subpopulations, 
differences in sample size, or environmental factors such as ultraviolet exposure and dietary habits. 

Evidence from Middle Eastern and African populations also point to a meaningful relationship 
between IL-10 polymorphisms and SLE. Studies conducted in Iran [29] and Egypt [24] reported that 

the GG genotype at −1082 and the CC genotype at −819 were associated with both increased disease 

risk and higher IL-10 expression. These findings support the notion that elevated IL-10 levels, despite 
their anti-inflammatory role, may paradoxically contribute to autoimmunity by promoting B-cell 

activation and autoantibody production. 
 

3.6. Strength and Limitations 
Although most included studies suggest an association between IL-10 promoter polymorphisms and 
increased susceptibility to SLE, several limitations should be considered. Considerable heterogeneity 

existed among the included studies in terms of ethnicity, sample size, genotyping methods, and genetic 
models, which may have contributed to the variability of the findings. Because this review was 

conducted as a qualitative systematic review rather than a meta-analysis, statistical heterogeneity (e.g., 
I²) was not assessed. In addition, differences in the polymorphisms investigated and outcome reporting 

precluded quantitative data synthesis. 
Another limitation is the limited consideration of environmental factors, such as ultraviolet 

exposure and infection history, which may influence SLE susceptibility. Future studies involving 
larger multicenter populations with standardized methodologies are needed to better clarify the 

relationship between IL-10 promoter polymorphisms and SLE. 
 

4. Conclusion 
Overall, this systematic review highlights a consistent association between IL-10 promoter 
polymorphisms and increased susceptibility to Systemic Lupus Erythematosus across diverse 

populations. These genetic variations appear to influence cytokine regulation and immune balance, 
underscoring the role of IL-10 as an important contributor to lupus predisposition. In particular, 

haplotypes such as GCC and GCA have been repeatedly associated with higher IL-10 expression and 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta
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more pronounced autoimmune activity. Despite these findings, the evidence remains influenced by 

variability across studies. Therefore, further well-designed, multicenter investigations involving 
diverse populations along with integrated analyses of genetic and environmental factors are needed to 

better clarify the underlying mechanisms and establish more definitive causal relationships. 
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