
RESEARCH PAPER

Associations between genetic polymorphisms in interleukin-10 and hematological
oncology: evidence from a meta-analysis
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ABSTRACT
Background: Associations between polymorphisms in interleukin-10 (IL-10) and hematological oncology
were already explored by many genetic association studies, with controversial findings. The aim of this
meta-analysis was to more comprehensively analyze associations between polymorphisms in IL-10 and
hematological oncology by combing the results of all relevant studies.
Methods: Eligible articles were searched from Pubmed, Embase, WOS and CNKI. The latest literature
searching update was performed on 8 October 2019. We used Review Manager to combine the results
of eligible studies.
Results: Forty-one articles were included in this meta-analysis. IL-10 rs1800890 polymorphism was found
to be significantly associated with hematological oncology under AA vs. TT+TA (recessive comparison,
OR = 1.12, 95% CI 1.02–1.24), and rs1800896 polymorphism was also found to be significantly associated
with hematological oncology under AA vs. AG+GG (dominant comparison, OR = 0.89, 95% CI 0.83–0.95)
in overall combined analyses. In subgroup analyses, we observed positive results for rs1800871 (reces-
sive comparison), rs1800872 (dominant, recessive and allele comparisons), and rs1800896 (dominant
and allele comparisons) polymorphisms in the non-Hodgkin’s lymphoma (NHL) subgroup. Besides, we
also detected positive associations between rs1800872 polymorphism and acute leukemia (AL) (domi-
nant and recessive comparisons) and found significant associations between rs1800896 polymorphism
and chronic leukemia (CL) (recessive comparison).
Conclusion: In summary, this meta-analysis demonstrated that IL-10 rs1800890, rs1800896, rs1800871
and rs1800872 polymorphisms may confer susceptibility to hematology oncology, especially for NHL.
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Introduction

Hematological oncology poses a huge threat to public health,
and it is one of the leading causes of cancer-related death.1

Although the exact mechanisms of its pathogenesis are still
not fully revealed, accumulating evidence suggests that genetic
components play vital roles in the development of hematolo-
gical oncology. First, the incidences of many types of hema-
tological oncology varied significantly across different
populations, 2,3 and genetic background was probably one of
the reasons behind differences in disease prevalence across
different populations. Second, previous genetic association
studies also identified numerous susceptible genetic loci
of hematological oncology.4,5 Moreover, using the combina-
tion of these susceptible genetic loci to predict the risk of
developing hematological oncology in general population
was also demonstrated to be effective and cost-saving.6

Interleukin-10 (IL-10) is a crucial regulator of anti-tumor
immune responses.7,8 So if a genetic polymorphism could
alter transcription activity of IL-10 or protein structure of
IL-10, it is biologically plausible that this polymorphism may
also confer susceptibility to various kinds of malignancies
including hematological oncology.

In the past 20 years, many previous studies explored asso-
ciations between polymorphisms in IL-10 and hematological
oncology, yet the conclusions of these studies were somehow

inconsistent.9–14 To better clarify associations between poly-
morphisms in IL-10 and hematological oncology, we designed
this study to get a more credible conclusion by combing the
results of all relevant studies.

Materials and methods

This meta-analysis was written in accordance with the
PRISMA guideline.15

Literature search and inclusion criteria

To retrieve eligible articles, we searched Pubmed, WOS,
Embase and CNKI using key words listed below: ‘interleu-
kin-10’, ‘IL-10’, ‘interleukin 10’, ‘IL 10’, ‘polymorphism’, ‘var-
iant’, ‘variation’, ‘mutation’, ‘SNP’, ‘genotype’, ‘allele’,
‘leukemia’, ‘lymphoma’ and ‘myeloma’. The references of
retrieved articles were also screened by us to identify other
potentially relevant articles. The latest literature searching
update was performed on 8 October 2019.

To be included in this meta-analysis, the following three
criteria must be met simultaneously: I. Case-control or cohort
studies about associations between polymorphisms in IL-10
and hematological oncology in humans; II. Offer genotypic or
allelic distributions of IL-10 polymorphisms in patients with
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hematological oncology and controls; III. Full manuscript in
English or Chinese is retrievable. Articles were considered to
be ineligible for inclusion if one of the following conditions
was satisfied: I. Not about polymorphisms in IL-10 poly-
morphisms and hematological oncology; II. Narrative reviews,
systematic reviews or comments; III. Studies only involved
patients with hematological oncology or healthy controls. We
only included the most up to date study if duplicate reports
were found during the literature search.

Data extraction and quality assessment

Two authors extracted the following information from eligible
articles: I. Name of the leading author; II. Year of publication;
III. Country where the study was conducted; IV. Ethnicity of
involved participants; V. Number of patients with hematolo-
gical oncology and controls in each study; VI. Genotypic
distributions of polymorphisms in IL-10 among patients
with hematological oncology and controls. P values of
Hardy–Weinberg equilibrium (HWE) were also calculated.

The authors used Newcastle–Ottawa scale (NOS) to assess
the quality of eligible articles.16 The score range of NOS is
between zero and nine, when a study got a score of seven or
more, we considered that the methodology quality of this
study was good.

Two authors extracted data and assessed the quality of
eligible articles. The authors wrote to the leading authors for
additional information if essential information was found to
be incomplete.

Statistical analyses

We used Review Manager to combine the results of eligible
studies. Z test was employed to assess associations between
polymorphisms in IL-10 and susceptibility to hematological
oncology. The statistical significant threshold of p value was
set at 0.05. We used I2 statistics to assess between-study hetero-
geneities. We used Random-effect models (DerSimonian–Laird
method) to combine the results of eligible studies if I2 is larger
than 50%. Otherwise, fixed-effect models (Mantel–Haenszel
method) were used to combine the results of eligible studies.
We further carried out subgroup analyses by ethnicity to get
ethnic-specific results. We also conducted subgroup analyses by
type of disease. We examined the stabilities of combined results
by deleting one study each time and combining the results of
the remaining studies. We used funnel plots to estimate
whether our combined results may be influenced by publica-
tion biases.

Results

Characteristics of included studies

We found 933 articles during literature searching. Seventy-
one articles were assessed for eligibility after excluding unre-
lated or duplicate reports. We further excluded 11 reviews and
16 case series, another three articles were excluded because of

missing crucial data. Totally 41 eligible articles were ulti-
mately included in this meta-analysis (Figure 1). Extracted
data of eligible articles are summarized in Table 1.

Meta-analyses results

IL-10 rs1800890 polymorphism was found to be significantly
associated with hematological oncology under AA vs. TT + TA
(recessive comparison, OR 1.12, 95% CI 1.02–1.24, I2 = 45%),
and rs1800896 polymorphism was also found to be significantly
associated with hematological oncology under AA vs. AG + GG
(dominant comparison, OR 0.89, 95% CI 0.83–0.95, I2 = 43%) in
overall combined analyses. In subgroup analyses, we observed
positive results for rs1800871 (recessive comparison), rs1800872
(dominant, recessive and allele comparisons), and rs1800896
(dominant and allele comparisons) polymorphisms in the non-
Hodgkin’s lymphoma (NHL) subgroup. Besides, we also
detected positive associations between rs1800872 polymorphism
and acute leukemia (AL) (dominant and recessive comparisons)
and found significant associations between rs1800896 poly-
morphism and chronic leukemia (CL) (recessive comparison)
(Table 2).

Sensitivity analyses

We examined the stabilities of combined results by deleting
one study each time and combining the results of the remain-
ing studies. The trends of associations remained consistent in
sensitivity analyses, which indicated that our combined results
were statistically stable.

Publication biases

Funnel plots were employed to estimate whether our com-
bined results may be influenced by publication biases. Funnel
plots were overall symmetrical, which indicated that our
combined results were unlikely to be seriously impacted by
overt publication biases.

Discussion

The combined results of this meta-analysis revealed that IL-10
rs1800890, rs1800896, rs1800871 and rs1800872 polymorph-
isms may confer susceptibility to hematological oncology,
especially for NHL. The trends of associations remained con-
sistent in sensitivity analyses, which indicated that our com-
bined results were statistically stable.

Several points should be considered when interpreting our
combined results. Firstly, past pre-clinical studies revealed
that rs1800871 (−819C>T), rs1800872 (−592C>A), rs1800896
(−1082A>G) and rs1800890 (−3575T/A) polymorphisms
could alter transcription activity of IL-10 .17,18 So these varia-
tions may influence the biological function of IL-10, impact
anti-tumor immune responses, and ultimately confer suscept-
ibility to hematological oncology. Thus, our meta-analysis
may be statistically insufficient to observe the real underlying
associations between polymorphisms in IL-10 and
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hematological oncology in certain comparisons. Secondly, the
trends of associations for IL-10 polymorphisms in different
subgroups were somehow opposite, which suggested that
genotypic distributions of IL-10 polymorphisms vary signifi-
cantly from population to population, and the effects of IL-10
polymorphisms on different types of hematological oncology
may also vary. Therefore, we should not generalize positive
findings observed in certain subgroups to a broader popula-
tion. Thirdly, the etiologies of hematological oncology are
very complicated, so we highly recommend further genetic
association studies to explore the effects of haplotypes and
gene–gene interactions on disease susceptibility.19 Fourthly,
according to our searching strategy, most of the relevant
studies only focused on NHL, yet studies concerning other
types of hematological oncology were relatively scarce, so

future studies should continue to explore associations between
polymorphisms in IL-10 and hematology oncology, especially
for leukemia and myeloma.

Some limitations of this meta-analysis should also be
mentioned. Firstly, the results regarding associations
between polymorphisms in IL-10 and hematology oncology
were based on combining unadjusted findings of eligible
articles due to lack of raw data.20 Secondly, the relationship
between polymorphisms in IL-10 and hematology oncology
may also be affected by environmental factors.
Unfortunately, the majority of eligible articles only focused
on genetic associations between polymorphisms in IL-10 and
hematology oncology, so we could not explore genetic-
environmental interactions in this meta-analysis.21 Thirdly,
gray literatures were not searched. So although funnel plots
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Figure 1. Flowchart of study selection for the present study.
Systematic literature search of the present meta-analysis.
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were overall symmetrical, we still could not rule out the
possibility that our combined results may be affected by
potential publication biases.22

In summary, this meta-analysis demonstrated that IL-10
rs1800890, rs1800896, rs1800871 and rs1800872 polymorph-
isms may confer susceptibility to hematology oncology, espe-
cially for NHL. However, the combined results of this meta-
analysis should still be verified by further studies with larger
sample sizes.
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