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Abstract

Objective: The relationship between interleukin-8 (IL8) —251A/T polymorphism and tubercu-
losis (TB) risk remains controversial. Therefore, the present meta-analysis was performed by
retrieving relevant studies from the available literature.

Methods: We comprehensively searched three databases to identify eligible literature on the
relationship of IL8 —251A/T polymorphism with TB risk, calculated pooled odds ratios (OR) with
95% confidence intervals (Cl), and subsequent evaluated the heterogeneity and publication bias.
Results: We found that IL8 —251A/T polymorphism increased TB risk (AA vs. TT: OR =2.86,
95%Cl: 1.46-5.60; AT vs. TT: OR = 1.64, 95%Cl: 1.15-2.34; dominant model: OR = 1.88, 95%Cl:
1.24-2.86; recessive model: OR = 1.77, 95%Cl: 1.17-2.69). Subgroup analyses based on race
revealed that the IL8 —251A/T polymorphism might be associated with the risk of TB in
African but not Asian individuals.

Conclusion: The IL8 —25| A/T polymorphism might be related to the risk of TB. Nevertheless, large-
scale studies should be performed to confirm the role of IL8 —25IA/T polymorphism on TB risk.
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single infection source—associated mortality
worldwide.! Nevertheless, the precise etiol-
ogy and pathogenesis of TB remain unclear.
The World Health Organization has esti-
mated that about one-third of the global
population is burdened with TB infection,
but only 10% of infected individuals will
develop clinical disease.”> A number of fac-
tors can cause infection risk and disease
progression of TB, including malnutrition,
smoking, diabetes, alcohol use, socioeco-
nomic status, and environmental pollu-
tion.> Moreover, an increasing number of
studies have shown the vital role of diverse
genetic factors on host vulnerability to
TB.*?

Interleukin 8 (IL-8), an inflammatory
cytokine of the chemokine superfamily
with functional and structural correlation,
was first discovered in 1987.° It has been
shown to participate in the promotion of
early host defense responses. The effects of
IL-8 on human TB have become a particu-
lar research hotspot globally. Pathological
as well as clinical observations have
revealed obvious elevations of IL-8 levels
in cerebrospinal fluid, bronchoalveolar
lavage fluid, and tuberculous pleural exu-
date.”” Additionally, some studies have
shown higher plasma levels of IL-8 in
patients who die from TB compared with
levels in survivors.'® The generation and
release of IL-8 by structure cells as well as
leukocytes has been further revealed in
response to MTB or its components.'!

The IL-8 gene (/LS8) is located on chro-
mosome 4ql13-q21, and comprises 4 exons,
3 introns, and a proximal promoter
region.'> A common single nucleotide poly-
morphism (SNP) has been identified at
locus —251, in the promoter region, with
subsequent studies showing a correlation
between the /L8 —251A/T polymorphism
and IL-8 secretion or protein expression.'?
A previous meta-analysis demonstrated
that the /L8 —251A/T polymorphism was
correlated with tumor risk.'

The relationship of /L8 —251A/T poly-
morphism with TB risk has been reported
in various studies, but with varied outcomes
across studies."> " Case—control studies
with relatively limited sample size might
be inadequate to comprehensively illustrate
a complex relationship because of their
insufficient statistical power. In contrast,
meta-analysis is a useful method for analyz-
ing complicated data from case—control
studies. Herein, this meta-analysis aimed
to explore the association of /L8 —251A/T
polymorphism with TB risk by collecting all
relevant and accessible articles currently
available.

Materials and methods

Publication search

We searched PubMed, Web of Science, and
the  Chinese  National = Knowledge
Infrastructure (CNKI) databases (including
publications from 2000 to 2019) using the
following keywords and subject terms:
“interleukin-8” or “IL-8,” “polymor-
phism” or “allele,” and “‘tuberculosis.”
References of the included studies were
also screened. For literature with overlap-
ping data, studies with the largest sample
sizes were selected. Moreover, references
from primary or review literature were
manually screened to identify additional
related studies. Figure 1 shows the
PRISMA flow chart of excluded and
included studies.

Inclusion and exclusion criteria

Inclusion criteria were as follows: (1) case-
control studies assessing the correlation
between /L8 —251A/T polymorphism and
TB risk; (2) subjects clinically diagnosed
with TB; and (3) populations with accessi-
ble odds ratio (ORs) with 95% confidence
intervals (CI) or sufficient information to
calculate OR and CI. However, studies
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30 Articles from CNKI

129 Articles from Web of Science

185 Articles from PubMed

29 Excluded

159 Excluded
43 Not for tuberculosis

5 Not for tuberculosis 109 Excluded

| For meta-analysis
1 For review 2 For abstract

19 Not included control group

87 Not for tuberculosis

20 Not included control

13 Not for -251A/T polymorphism
4 For meta-analysis

10 For review

36 Not included control group

24 For books

2 No useful Data

2 For abstracts
2 Not english language
25 No useful data

1 Articles included

20 Articles included

26 Articles included

L 4

42 Excluded
2 Duplicate of previous
40 Same in different database

5 Articles included

Figure |. PRISMA flow chart of included and excluded studies.

were eliminated if they lacked control or
usable information.

Data extraction

All possible articles were independently
reviewed by two investigators, followed by
data extraction. Discrepancy was settled by
discussion with another investigator. The
following data were retrieved from every
paper: region, number of cases and con-
trols, first author, genotype frequencies in
cases and controls, publication year, and
evidence for Hardy-Weinberg equilibrium
(HWE) in controls.

Statistical analysis

The chi-square goodness-of-fit test was used
to assess the HWE of controls in every
study. The correlation strength of the /LS
—251A/T polymorphism with TB risk was
assessed by ORs along with 95% ClIs calcu-
lated separately for the codominant model
(AA vs TT; AT vs TT), the dominant model
(AA4AT vs TT), and the recessive model
(AA vs AT+TT). The I* test was used to
determine the effect of heterogeneity; I,
ranging from 0% to 100%, indicates the
proportion of inter-study variability that
could be attributed to heterogeneity instead
of random chance. A value of I* > 50% was
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Table I. Study selection and subject characteristics of included studies in meta-analysis.

Genotypes ~ Genotypes
for cases for controls
First author Year Country Ethnicity = Cases Controls P for HWE
TT, AT, AA  TT, AT, AA
Ma'? 2003 USA Caucasian 106 107 23, 55, 28 42, 50, 15 0.98
Ma'® 2003 USA African 180 167 8,59, 113 23,50,94  0.00
Cooke'® 2004 Gambia  African 363 320 287, 69, 7 260, 57, 3 0.95
YangI7 2010 China Asian 167 167 33, 86, 48 68, 79, 20 0.69
Lindenau'® 2014 Brazil Mixed 38 58 I, 19,8 30, 24, 4 0.79
Ma'? 2016 China Asian 438 536 144, 219, 75 188, 260, 88 0.91
HWE, Hardy—Weinberg equilibrium.
suggestive of heterogeneity and the applica- Caucasians, and one was a mixed
tion of a random-effects model; otherwise, a population.

fixed-effects model was used. In addition,
sensitivity analysis was conducted by
removing a single study and analyzing the
remaining data. Begg’s funnel plot was used
to assess publication bias. STATA version
12.0 (Stata Corporation, College Station,
TX, USA) was used for statistical analyses.
A P-value <0.05 implied statistical
significance.

Results

Characteristics of included studies

As shown in Figure 1, we identified 344
studies exploring the correlation of IL8
—251A/T polymorphism with TB vulnera-
bility. Of these, five articles with seven case—
control studies met the inclusion criteria,
including 1,355 controls and 1,292 cases
for pooled analysis.'> ' The study features
are given in Table 1. In brief, all included
studies were published in English. The
source of controls was mostly healthy indi-
viduals. The HWE test performed on geno-
type distribution of the controls was
consistent with HWE except for the study
of Ma et al.'” In terms of race, two studies
included Asian populations, two included
African  populations, one included

Meta-analysis

The major outcomes of this pooled analysis
are shown in Table 2, and the correlation of
IL8 —251A/T polymorphism with TB risk
is shown in Figure 2 in the form of forest
plots. Our study revealed that /L8 —251A/T
polymorphism significantly enhanced TB
risk (AA vs. TT: OR =2.86, 95%CI: 1.46—
5.60, P=0.00); AT vs. TT: OR =1.64, 95%
CI: 1.15-2.34, P=0.02; dominant model:
OR=1.88, 95%CI: 1.24-2.86, P=0.00;
recessive model: OR =1.77, 95%CI: 1.17-
2.69, P=0.02). Because of the possible
effects of confounding factors on overall
outcomes, a subgroup analysis was carried
out. By race stratification, we showed that
IL8 —251A/T polymorphism was related to
TB in Africans (AA vs. TT: OR=3.02,
95%CI: 1.47-6.20, P=0.05; AT vs. TT:
OR=1.79, 95%CI: 0.60-5.38, P=0.02;
dominant model: OR=1.86, 95%CTI:
0.64-5.41, P=0.02; recessive model:
OR=1.37, 95%CI: 0.91-2.06, P=0.53)
but not in Asians. When stratified by
HWE, the results remained unchanged
after exclusion of non-HWE studies,
indicating significance of the meta-
analysis results (AA vs. TT: OR=2.77,
95%CI: 1.26-6.10, P=0.00; AT vs.
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Table 2. Summary ORs and 95%Cl of IL8 polymorphisms and TB risk.

Test of heterogeneity Test of association

Subgroup Genetic model Effects model 1 (P-value) OR (95%Cl)
Overall AAvs TT Random 76.9% (0.00) 2.86 (1.46-5.60)
AT vs TT Random 62.8% (0.02) 1.64 (1.15-2.34)
Dominant model Random 75.7% (0.00) 1.88 (1.24-2.86)
Recessive model Random 62.1% (0.02) 1.77 (1.17-2.69)
Asian AAvs TT Random 93.1% (0.00) 2.29 (0.53-9.85)
AT vs TT Random 82.3% (0.02) 1.52 (0.76-3.04)
Dominant model Random 90.6% (0.00) 1.71 (0.69—4.25)
Recessive model Random 89.2% (0.00) 1.72 (0.62—4.74)
African AAvs TT Fixed 0.0% (0.05) 3.02 (1.47-6.20)
AT vs TT Random 80.8% (0.02) 1.79 (0.60-5.38)
Dominant model Random 81.9% (0.02) 1.86 (0.64-5.41)
Recessive model Fixed 0.0% (0.53) 1.37 (0.91-2.06)
HWE AAvs TT Random 73.8% (0.00) 2.77 (1.26-6.10)
AT vs TT Random 55.4% (0.05) 1.49 (1.07-2.07)
Dominant model Random 52.3% (0.00) 1.72 (1.13-2.63)
Recessive model Random 57.5% (0.01) 2.01 (1.14-3.55)

OR, odds ratio; 95%CIl, 95% confidence interval; IL8, interleukin 8 gene; TB, tuberculosis.

TT: OR=1479, 95%CI. 1.07-2.07,
P=0.05; dominant model: OR=1.72,
95%CI: 1.13-2.63, P=0.00; recessive
model: OR =201, 95%CI: 1.14-3.55,
P=0.01).

Publication bias

To assess whether our findings were stable,
sensitivity analysis was conducted by
sequentially omitting a single study at a
time. Pooled ORs were not significantly
affected by any individual study
(Figure 3). Begg’s funnel plot was used to
assess the potential publication bias in the
available literature. The shape of funnel
plots did not reveal any evidence of funnel
plot asymmetry (Figure 4).

Discussion

IL-8, a member of chemokine family,
mainly participates in initiating and ampli-
fying acute and chronic inflammatory pro-
cesses.’? Thus, it is feasible to speculate that
variations in the /L8 gene might regulate
TB risk. The relationship of /L8 —251A/T

polymorphism with TB susceptibility was
first reported in 2003 and was subsequently
shown in different populations. Nevertheless,
the outcomes remained inconsistent, without
consensus on the relationship of /L8 —251A/
T with TB risk, even within populations.
Because it is rarely possible to determine
the effects of a gene polymorphism on
TB based on a single study with a relatively
small sample size, the present meta-
analysis was conducted by retrieving all eligi-
ble studies to more accurately assess the
correlation between /L8 polymorphism and
TB risk.

In total, 1,292 cases and 1,355 controls
were included to analyze whether ILS8
—251A/T polymorphism was correlated
with TB risk, revealing significant associa-
tion of /L8 —251A/T polymorphism with
TB risk. Subgroup analysis by ethnicity
demonstrated that the /L8 —251A/T poly-
morphism was correlated with TB risk in
Africans but not in Asians, suggesting a
possible role of ethnic differences in genetic
backgrounds and the environment in which
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Study %

D OR (95% Cl) Weight
AAvs TT !

Ma et al 2003a —— 3.41(1.52, 7.64) 3.45
Ma et al 2003b —_ 3.46 (1.48, 8.08) 327
Cooke et al 2004 211 (0.54, 8.26) 1.76
Yang et al 2010 —_— 4.95 (254, 9.64) 414
Lindenau et al 2014 - 5.45 (1.37, 21.79) 1.72
Ma et al 2016 — 1.11 (0.76, 1.62) 5.83
Subtotal (I-squared = 76.9%, p = 0.001) B~ 2.86 (1.46, 5.60) 2016
ATwsTT |

Ma et al 2003a + 2.01 (1.06, 3.80) 430
Ma et al 2003b —_— 3.39 (1.40, 8.25) 311
Cooke et al 2004 — 1.10 (0.74, 1.62) 576
Yang et al 2010 —_— 224 (1.34, 3.76) 499
Lindenau et al 2014 _—— 2.16 (0.86, 5.40) 3.00
Ma et al 2016 —— 1.10 (0.83, 1.46) 6.36
Subtotal (I-squared = 62.8%, p = 0.020) <> 1.64 (1.15, 2.34) 2753
Dominant model

Ma et al 2003a —E— 2.33 (1.28, 4 26) 449
Ma et al 2003b —_— 3.43 (1.49, 7.91) 3.34
Cooke et al 2004 — 1.15 (0.79, 1.67) 5.82
Yang etal 2010 -—— 279 (1.71, 455) 514
Lindenau et al 2014 e 2.63 (1.10, 6.28) 319
Ma et al 2016 —— 1.10 (0.84, 1.44) 6.44
Subtotal (I-squared = 75.7%, p = 0.001) <> 1.88 (1.24, 2.86) 28.42
Recessive maodel

Ma et al 2003a —_— 2.20 (1.10, 4.42) 3.99
Ma et al 2003b B — 1.31 (0.85, 2.01) 5.51
Cooke et al 2004 2.08 (0.53, 8.10) 1.76
Yang et al 2010 —_— 2.96 (1.67, 5.27) 465
Lindenau et al 2014 - 3.60(1.00, 12.95) 1.93
Ma et al 2016 —_ 1.05 (0.75, 1.47) 6.06
Subtotal (l-squared = 62.1%, p = 0.022) < 1.77 (1.17, 2.69) 23 89
Overall (I-squared = 68.9%, p = 0.000) <> 1.93 (1.56, 2.37) 100.00
NOTE: Weights are from random effects analysis :

.04589 1

218

Figure 2. Forest plot for meta-analysis of the association between the IL8 —25|A/T polymorphism and TB
risk. Data points and horizontal lines indicate ORs and 95%Cl, respectively; diamonds indicate I* values. IL8,
interleukin 8 gene; TB, tuberculosis; OR, odds ratio; Cl, confidence interval.

they lived. Only one paper studied a
Caucasian population, and further studies
on Caucasians are need to clarify
these results. Distribution of alleles
deviating from HWE might contribute to
inter-study heterogeneity; however, sub-
group analysis by including studies
conforming to HWE did not change our

conclusions, indicating that our outcome
was robust. Sensitivity analysis was per-
formed by removal of single studies
and analyzing the remaining data. These
results revealed that our meta-analysis
was realistic and believable. There was no
evidence of publication bias. Because the
eligible study number was small in this
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Meta-analysis estimates, given named study is omitted

| Lower CI Limit © Estimate | Upper CI Limit
Ma et al 2003a |- L S— ; o R s S e A |
Ma et al 2003b =) i
Cooke et al 2004 L ! I — |
Yang et al 2010 |- @
Lindenau et al 2014 foeee i
Ma et al 2016 JisaiinEaaiay S (T e |
\
0.62 0.99 257 4.16 526

Figure 3. Sensitivity analysis of the association between the IL8 —251A/T polymorphism and TB risk. ILS,
interleukin 8 gene; TB, tuberculosis; Cl, confidence interval.

Begg's funnel plot with pseudo 95% confidence limits

logor
(=]

4 -

s.e. of: logor

Figure 4. Begg’s funnel plot analysis to detect potential publication bias for IL8-25 | A/T polymorphism. IL8,
interleukin 8 gene; TB, tuberculosis; logOR, logarithm of the odds ratio; s.e., standard error.

meta-analysis, these results need further  and TB risk remains unclear. The ILS§
investigation. —251A allele is directly related to enhanced

The mechanism underlying the correla- IL-8 transcription ability.?' IL-8 is generat-
tion between /L8 —251A/T polymorphism ed in the lungs in response to MTB
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infection. The highly secreted IL-8 might
promote inflammation by promoting apo-
ptosis of polymorphonuclear leukocytes.*
Morecover, the enhanced expression of
IL-8 attracts excessive leukocytes to the
location of the lesion, causing massive
tissue destruction by producing elastases,
proteases, and free radicals. '

This meta-analysis has certain limita-
tions. First, it was based on six studies
with relatively small sample sizes, which
reduces the statistical power, especially for
subgroup analysis. Second, because of the
lack of detailed information, such as sub-
typing of TB, in individual studies, we
were unable to conduct additional sub-
group analyses to adjust for these possible
confounding factors. Third, we only select-
ed articles published electronically in three
databases; therefore, some pertinent articles
not included in these databases or unpub-
lished articles with negative results may
have been missed. Finally, gene—environ-
ment and gene—gene interactions were not
considered in this study.

This meta-analysis demonstrated that
IL8 —251A/T polymorphism might enhance
TB risk. Nevertheless, well-designed and
large-scale studies in line with the
HWE test are warranted to confirm these
outcomes.
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