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Abstract: Background: The potential association between IGF-1 polymorphisms and high myopia has been inves-
tigated in previous studies, but the actual relationship remains controversial. Accordingly, we conducted a meta-
analysisincludingcase-control and cohort studies to assess the existing relationship between high myopia and IGF-1
polymorphisms. We searched MEDLINE, EMBASE, and OVID. Odds ratios (OR) with 95% confidence intervals (Cl)
were derived for single-nucleotide polymorphisms (SNPs) involved in the studies obtained from the retrospective
database search. Analyses of heterogeneity, sensitivity, and publication bias were also conducted. The findings from
this meta-analysis were based on approximately 2,187 high myopia cases and 1,183 controls, and were used to
assess the association between three IGF-1 genetic polymorphisms (rs6214, rs12423791, and rs5742632) and
high myopia risks. We investigated the association of the IGF-1 gene SNP rs6214, but no statistical association was
observed in the resulting odds ratios (OR) in the allelic (OR = 1.06, 95% Cl = 0.89-1.25), dominant (OR = 1.07, 95%
Cl = 0.90-1.27), or recessive models (OR = 1.06, 95% Cl = 0.89-1.26), or in the homozygote (OR = 1.12, 95% Cl
= 0.91-1.38) and heterozygote comparisons (OR = 1.06, 95% Cl = 0.88-1.27). Simultaneously, two other selected
SNPs, rs12423791 and rs5742632, were also studied, but similarly, no statistical association existed between
these polymorphisms and the risk of high myopia. In conclusions, no statistical association between IGF-1 polymor-
phisms (rs6214, rs12423791, and rs5742632) and the risk of high myopia was observed following the reported
meta-analysis.
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Introduction sinthe pathogenesis of myopia [4, 5.
Accordingly, the intervention of hereditary fac-

Myopia is a prevalent ocular disorder that can
adverselyimpactsocial, educational, and eco-
nomic circumstances, as well asaffect the qual-
ity of life [1]. The global prevalence of myopia
varies widely, affecting approximately 500 mil-
lion people worldwide. High myopia as an
extreme form of myopia, which can be also
termed pathologic myopia, is usually defined as
a refractive error of at least -6.00 diopter (D).
Individuals with high myopia are predisposed to
the development of ocular abnormalities includ-
ing cataracts, retinal detachment, glaucoma, or
chorioretinal degeneration resulting from path-
ological changes in ocular construction [2, 3],
which may also lead to irreversible vision
impairment, sometimes even blindness.
Combinations of genetic and environmental
factors have been associated with modulation-

torsrelatedto high myopia has been studied
intensively. Epidemiological, experimental, and
clinical studies have demonstrated a significant
genetic contribution to high myopia. Additionally,
a number of affirmative genetic loci are known
to be correlated to high myopia, including Xq28
(MYP1), 12921-g23 (MYP3), 7936 (MYP4), and
so on [2, 6]. As well, single-nucleotide polymor-
phisms (SNPs) of Insulin-like growth factor-1
(IGF-1) are currently considered additional can-
didate genes associated with high myopia [7].

IGF-1 is a member of a protein family involved in
mediating growth and development, and the
IGF-1 gene is located at a well-replicated myo-
pia susceptibility locus, known as MYP3 [8-10].
Recent studies have provided evidence that
IGF-1 plays a role inocular growth, even axial
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myopia [11]. Additionally, a number of previ-
ously published studies have focused on the
relationship between IGF-1 SNPs and high myo-
pia, though the accuracy of theassociation
remains controversial.

To date, no meta-analysis has been conducted
to evaluate the potential relationship between
IGF-1 SNPs and high myopia. In the current
study, we performed a meta-analysis, using
strictly controlledcriteria for the inclusion and
exclusion of previously published studies, with
the objective of assessingthe association
between IGF-1 and high myopia.

Methods
Search strategy

The current study was performed according to
the Meta-analysis Of Observational Studies in
Epidemiology (MOOSE) guidelines and thePre-
ferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement [12,
13] for the meta-analysis of observational stud-
ies. A systematic literature searchof MEDLINE
(1966 to June 1, 2014), EMBASE (1980 to June
1, 2014), and OVID (1950 to June 1, 2014) was
conducted, using medical subject headings
(MeSH), or free text words. Search terms includ-
ing “insulin growth factor”, “insulin like growth
factor”, “IGF-1", “IGF”, “polymorphism(s)”,

” o

“variant(s)”, “mutation(s)”, and outcomes (“myo-
pia”, “refraction”, “refraction error”, “refractive
error”) were combined. The reference sections
of all identified relevant publications were also

searched.

Selection criteria

For inclusion in the meta-analysis, studies had
to meet the following two criteria: (1) the study
had to be an original case-control or cohort
study that evaluated the relationship between
IGF-1 polymorphisms and high myopia, and (2)
the study had to provide sufficient data on each
genotype and/or alleles in both case and con-
trol groups. Reviewers independently evaluated
the published quantitative estimates of the
association between IGF-1 and high myopia for
inclusion in the meta-analysis. Studies that did
not meet the above inclusion criteria were
excluded during the initial review. If the suitabil-
ity of the study was not agreed upon unani-
mously, the study in question was discussed by
the reviewers until a consensus was reached.
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Data extraction

The data extracted from each study included
the last nameof the first author, publication
year, country in which the data were collected,
ethnicity of participants, gender, age, and study
size distributions of case and controls in study
populations. Specific SNPs of IGF-1 available in
the study, genotyping method, source of con-
trols, extent of refractive degree and axial
length for case and control groups, and number
of eligible and genotyped cases and controls
were also extracted. The reviewers indepen-
dently extracted all of the data from the previ-
ously published studies using a standardized
data collection form. Discrepancies were
resolved through reviewer discussion, and by
referring to the original articles.

Statistical analyses

The Hardy-Weinberg equilibrium (HWE) of
genetic frequency distributions for the controls
was evaluated using achi-square test, and a
resulting P-value < 0.05 was considered a sta-
tistically significant inequality of genetic distri-
butions. Genetic comparisons, including the
allelic model (a vs. A), dominant model (aa+Aa
vs. AA), recessive model (aa vs. AA+Aa), homo-
zygote (aa vs. AA) and heterozygote models (Aa
vs. AA) were conducted, where “A” denoted a
major allele, and “a@” denoted a minor allele.
The odds ratios (OR) and 95% confidence inter-
vals (95% Cl) were used as the common mea-
sure across studies, in both fixed- and random-
effects models [14]. The Cochran Q statistic
was calculated to assess heterogeneity across
studies. If the result of the Q test was P > 0.1,
ORs were pooled according to the fixed effects
model (Mantel-Haenszel); otherwise, the ran-
dom-effects model (DerSimonian and Larid)
was used. The Cochran (I?) statistic, whichquan-
tifies the proportion of total variation attribut-
able to between-study heterogeneity, was also
calculated [15]. As suggested by Higgins et al.,
I? values of 25%, 50%, and 75% were consid-
ered to be low, moderate, and high heterogene-
ity, respectively [16]. A funnel plot of the overall
OR was generated, and a standard error (SE)
was calculated. As well, potential publication
biaswas measured by Egger's and Begg's
regression tests. Ananalysis of sensitivitywas
likewise conducted by omitting each study to
assess potential outliers.
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Identified from database search of MEDLINE,
EMBASE, and OVID (n =55)

Excluded (n =47):
—» Duplicates (n = 12)
Did not satisfy criteria (n =35)

Retrieved for eligibility (n = 8)

Excluded (n = 4):
Lack of sufficient data (n=3)
Discussed on geographic contrast (n=1)

Four studies used in meta-analysis

Figure 1. Flowchart of the study selection process.

Stratified analyses were conducted for further
investigation of the associations between IGF-1
and high myopia, according to ethnicity, source
of controls, and study size. All analyses were
conducted using Stata 12 (Stata Corp, College
Station, TX). Statistical significance was defined
as a p-value < 0.05.

Results

There were five publications in total that met
the inclusion criteria [7, 17-20], and one was
written in Chinese. The Chinese article was
excluded because the same patient population
was included in a separate publication, and the
more complete study had already been include-
din the current meta-analysis. Consequently,
the remaining four studies containing 2,187
cases and 1,183 controls were eligible for
inclusion in the meta-analysis (Figure 1).

Characteristics and quality of the studies

The main characteristics of the studies includ-
ed in the meta-analysisare listed in Table 1.
More than 19 SNPs were included in the arti-
cles, and the genetic variants studied most fre-
quently were rs6214, rs12423791, and
rs5742632. Thus, our meta-analysis focused
on these three SNPs. Of the included articles,
all four studies focused on the association
between rs6214and high myopia, with three
studies including rs12423791, and two studies
involving rs5742632. None of the controls in
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the included studies had a statistically signifi-
cant deviation from HWE at P < 0.01.

Main analysis

The primary results of our meta-analysis for
IGF-1 polymorphisms are presented in Table 2.
For rs6214, no significant association was
observed when all eligible studies were pooled
into our analysis, either in the allelic, dominant,
or recessive models, or in the homozygote and
heterozygote models (OR = 1.06, 95% CI =
0.89-1.25; OR = 1.07, 95% Cl = 0.90-1.27; OR
=1.06, 95% Cl = 0.89-1.26; OR = 1.12, 95% =
Cl 0.91-1.38; OR = 1.06, 95% Cl = 0.88-1.27,
respectively, using fixed-effects). No significant
statistical heterogeneity was discovered among
the studies (PHetemgeneity = 0.608, |12 = 0% for the
allelic model; P, .. cneiy = 0-563, [2= 0% forthe
dominant model; P, = 0.495, I = 0% for
recessive model; PHetemgeneity =0.552, I? = 0% for
homozygote model; PHeterogeneity =0.591, I°=0%
for heterozygote model). Similar results were
also observed in terms of rs12423791 and
rs5742632. The pooled OR was 1.12 (95% CI =
0.93-1.36) and 1.06 (95% Cl = 0.83-1.34) for
the dominant model, 0.91 (95% CI 0.74-1.12)
and 0.89 (95% CI 0.72-1.11) for the recessive
model, 1.01 (95% CI 0.75-1.37) and 1.00 (95%
Cl 0.75-1.32) for the homozygote model, and
1.14 (95% Cl 0.93-1.40) and 1.10 (95% CI
0.86-1.42) for the heterozygote model,
respectively.

Heterogeneity

Stratified analysis

The results of the stratified analyses for rs6214
are provided in Table 3. The results of the anal-
ysis indicated no influence on the relationship
between the rs6214 polymorphism and high
myopia with ORs of 1.11 (95% Cl = 0.92-1.33),
1.05 (95% = 0.87-1.26), 1.12 (95% CI = 0.89-
1.40), and 1.11 (95% CI = 0.91-1.34) for the
dominant, recessive, homozygote, and hetero-
zygote models in the Asian population. When
considering different sources of controls, the
enrolled population-based studies returne-
dORs of 1.01 (95% CI = 0.77-1.32), 1.16 (95%
Cl =0.87-1.55), 1.16 (95% Cl = 0.82-1.64), and
0.96 (95% ClI = 0.72-1.27), respectively.
Regarding thehospital-based studies, the
resulting ORs were 1.12, 0.99, 1.07, and 1.14,
respectively. We also further investigatedthe
varying populations included in each of the
studies. No statistical association was

Int J Clin Exp Med 2015;8(6):10158-10167



IGF-1 polymorphisms and high myopia

Table 1. Characteristics of the included studies regarding polymorphisms in IGF-1 gene and high myopia risk

Study

Refractive degree

.. Source of Genotypin Gender (M/F) Age (meantSD, a) Sample size ) Axial length (mm)
(year)  Country Ethnicity YPINE  s\p 1D (diopter) HWE
controls method
Cases Controls  Cases Controls Cases Controls  Cases Controls Cases Controls
Miyake et Japan Asian HB TagMan rs6214  442/897 132/202 57.2+14.9 74.8+8.12 1,339 334 Right eyes:  Right eyes: >26 <25 rs6214: 0.512
al. (2013) -12.83+4.48 -0.459+3.24
rs5742632 Left eyes: Left eyes: rs12423791:
-12.55+4.60 -0.294+2.76 0.162
rs12423791 rs5742632:
0.381
Zhuang et China Asian PB MALDI-TOF rs6214 165/256 172/229 38.29+16.57 68.77+10.65 421 401 <-8.00 -0.50~+2.00 > 26 <24 rs6214: 0.960
al. (2012
( ) rs12423791 rs12423791:
0.414
Mak etal. China Asian HB Restriction  rs12423791 NA NA 27.6 24.6 300 300 <-8.00 -1.00~+1.00 27.76+1.13 23.85+0.83 rs6214:0.136
(2012) fragment rs12423791:
length rsb5742632 0.657
polymorphism rs5742632:
analysis rs6214 .
ySi 0.591
Rydzanicz Poland Caucasian PB PCR-RFLP rs6214 50/77 69/79 40.2+20.43 38.6+18.54 127 148 <-6.00 -4.0~-0.5 27.27+2.03 23.39+0.82 rs6214:0.118

etal.
(2011)

HB, hospital based; PB, population based; PCR, Polymerase chain reaction; RFLP, Restriction fragment length polymorphism; NA, Not applicable; HWE, Hardy-Weinberg equilibrium.
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Table 2. Meta-analysis of studies for rs6214, rs12423791, rs5742632 polymorphisms of IGF-1 gene
and high myopia risk

. Pooled OR (95% CL) p Heterogeneity
SNPs Models tested Number of studies

FEM REM FEM  REM Q PQ ?, %

rs6214 Allelic model 2 1.06 (0.89, 1.25) 1.06 (0.89, 1.25) 0.517 0.517 0.26 0.608 0

Dominant model 4 1.07 (0.90, 1.27) 1.07 (0.91,1.28) 0.423 0.411 2.05 0.563 0

Recessive model 4 1.06 (0.89, 1.26) 1.06 (0.89,1.26) 0.513 0.515 2.39 0.495 0

Homozygote 4 1.12(0.91, 1.38) 1.12(0.91,1.38) 0.300 0.298 210 0.552 0

Heterozygote 4 1.06 (0.88, 1.27) 1.06 (0.89, 1.27) 0.529 0.522 191 0.591 0
rs12423791 Dominant model 3 1.12 (0.93, 1.36) 1.09(0.81,1.46) 0.231 0.587 4.38 0.112 543
Recessive model 3 0.91(0.74,1.12) 0.91(0.73,1.14) 0.359 0.422 2.10 0.349 5.0
Homozygote 3 1.01(0.75, 1.37) 1.02(0.73,1.44) 0.928 0.901 248 0.289 19.3
Heterozygote 3 1.14 (0.93, 1.40) 1.12 (0.87, 1.45) 0.196 0.383 3.07 0.215 349

rs5742632 Dominant model 2 1.06 (0.83, 1.34) 1.06 (0.84,1.34) 0.647 0.645 0.09 0.765 0
Recessive model 2 0.89 (0.72,1.11) 0.91 (0.70, 1.17) 0.303 0.444 131 0.2563 235

Homozygote 2 1.00 (0.75, 1.32) 1.00(0.75,1.32) 0.973 0974 0.19 0.66 0

Heterozygote 2 1.10 (0.86, 1.42) 1.10(0.86,1.42) 0.449 0.442 0.59 0.443 0

FEM, fixed-effects model; REM, random-effects model; “A”, major allele; “a”, minor allele; allelic model, a vs. A; dominant model, aa+Aa vs. AA; recessive model, aa vs.

AA+Aa; homozygote comparison, aa vs. AA; heterozygote, Aa vs. AA.

observed in studies that included <600 partici-
pants (OR = 0.93, 95% Cl = 0.69-1.24; OR =
0.91, 95% Cl = 0.64-1.30; OR = 0.91, 95% CI =
0.62-1.33); and OR = 0.94, 95% Cl = 0.69-1.29,
respectively) as well as those that included >
600 participants (OR = 1.16, 95% CI =0.94-
1.44; OR = 1.13, 95% Cl = 0.92-1.39; OR =
1.23,95% Cl = 0.95-1.58; and OR = 1.13, 95%
Cl = 0.90-1.41, respectively).

Sensitivity analysis

For most of the studiesfocusedon thers6214
polymorphism, we evaluated the influence of
eachindividual study on the overall OR. Figure
2A and 2B show the influence of individual
studies on the summary OR in the dominant
and recessive models. No individual study influ-
enced the overall OR in both the dominant and
recessive models, since the omission of any of
the included studiesdid not result in statistical
significance.

Publication bias

Figure 3A and 3B containfunnel plots for the
dominant and recessive models of studies
enrolled in themeta-analysis. Asymmetry was
not apparent on the funnel plot. Moreover, the
Begg’'s and Egger’s test were also conducted to
identify publication bias for the polymorphism
rs6214. For the four studies included, the
Begg's (P = 0.308) and Egger’s (P = 0.258)
tests suggested no evidence of publication
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bias in the dominant model, and similar results-
wereobserved in the recessive model (P =
0.734 and 0.607, respectively).

Discussion

The currentmeta-analysiswas based on approx-
imately 2,187 high myopia cases and 1,183
controls, andevaluated the association be-
tween three IGF-1 gene polymorphisms
(rs6214, rs12423791, and rsb742632) and
high myopia risk. We investigated the associa-
tion between the rs6214 IGF-1 gene SNP and
high myopia risks, butno statistically significant
association was observed in either the allelic,
dominant, or the recessive models, orin the
homozygote and heterozygote comparisons.
Concurrently, two other selected SNPs,
rs12423791 and rsb742632, were studied,
butno statistically significant association
between these polymorphisms and risk of high
myopia was detected. For the stratified analysis
of the rs6214 polymorphism, no significant dif-
ference was found when stratified for ethnicity,
source of controls, orstudy size. In addedsensi-
tivity analysis, no individual study was found to
have an influence on the overall OR in the domi-
nant and recessive models. As well, the results
of the Begg's and Egger’s tests indicated no
evidence of publication bias.

The IGF-1 gene has been suggested as a candi-
date gene for several genetic diseases includ-
ing diabetes and osteoarthritis [21, 22], but is

Int J Clin Exp Med 2015;8(6):10158-10167
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Table 3. Result of meta-analysis for IGF-1 rs6214 polymorphism and high myopia risk

Number of Dominant model Recessive model Homozygote Heterozygote
studies OR (95% CI) p P for hgteroge— OR (95% CI) p P for hgtero— OR (95% CI) p P for he'tero— OR (95% CI) p P for he'tero—
neity geneity geneity geneity

Total 4 1.07 (0.91, 1.28) 0.411 0.563 1.06 (0.89, 1.26) 0.515 0.495 1.12(0.91, 1.38) 0.298 0.552 1.06 (0.89, 1.27) 0.522 0.591
Asian 3 1.11(0.92, 1.33) 0.266 0.578 1.05 (0.87, 1.26) 0.632 0.345 1.12(0.89, 1.40) 0.338 0.350 1.11(0.91, 1.34) 0.312 0.750
Source of controls

Population based 2 1.01(0.77, 1.32) 0.955 0.434 1.16 (0.87, 1.55) 0.301 0.787 1.16 (0.82, 1.64) 0.396 0.930 0.96 (0.72, 1.27) 0.761 0.412

Hospital based 2 1.12(0.89, 1.41) 0.328 0.303 0.99(0.74, 1.32) 0.927 0.196 1.07 (0.72, 1.58) 0.751 0.155 1.14 (0.90, 1.45) 0.274 0.548
Study size

<600 2 0.93(0.69, 1.24) 0.602 0.697 0.91 (0.64, 1.30) 0.604 0.299 0.91 (0.62,1.33) 0.624 0.539 0.94 (0.69, 1.29) 0.716 0.427

> 600 2 1.16 (0.94, 1.44) 0.163 0.551 1.13(0.92, 1.39) 0.247 0.914 1.23 (0.95, 1.58) 0.116 0.754 1.13(0.90, 1.41) 0.291 0.505
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A Meta-analysis estimates, given named study is omitted

| Lower CI Limit © Estimate

Rydzanicz(2011) | s}

Mak(2012) o

Zhuang(2012) q

Miyake(2013) o

| Upper CI Limit

avian studies [29, 30]. In
regards to human experimen-
tal studies, Cordian et al.
observed enhanced scleral
growth which may have
resulted from increased lev-
els of insulin and insulin-like
growth hormones [31]. Con-
versely, other studie sreport-
edno difference in axial
length between IGF-1 treated
Laron syndrome patients,
and healthy controls [32].

The rs6214 SNP is located in

0.80 0.91 1.07

B Meta-analysis estimates, given named study is omitted

| Lower CI Limit © Estimate

Rydzanicz(2011) | e}

Mak(2012) o

Zhuang(2012) | | o

Miyake(2013) o

| Upper CI Limit

) the 3’-untranslated region
(UTR) of the IGF-1 gene. The
minor allelic frequencies in
different ethnicities differ.
According to HapMap data
(www.hapmap.org), as in Eur-
opean, Han Chinese, Yoruba,
and Japanese populations,
the frequencies are 0.421,
0.467, 0.533, and 0.568
respectively. The 3'UTR s
known as a noncoding
sequence, which contains
regulatory motifs crucial for
gene expression, mRNA sta-
bility, and cellular location of

0.81 0.89 1.06

Figure 2. Sensitivity analysis for rs6214. A and B show the influence of in-
dividual studies on the summary ORin the dominant and recessive models,
respectively. The vertical axis indicates the overall OR, and the two vertical
axes show the 95% CI. Every hollow circle indicates the pooled OR when the
study was omitted from the meta-analysis. The two ends of every broken line

represent the respective 95% Cl.

now likewise implicated in ocular genetic dis-
eases, such as proliferative diabetic retinopa-
thy, retinopathy prematurity, and age-related
macular degeneration [23-27].

In recent studies, possible associations
between IGF-1 polymorphisms and myopia
have been explored. Animal experiments have
been conducted to investigate the possible role
of IGF-1 in the development and progression of
myopia, and studies involving poultry models
have demonstrated an impact on eye growth,
as well as elongation [11, 28]. However, the
results of studies involving mammalian models
did not correspond with the outcomes of the
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1.26

Tag MmRNA of the binding of

microRNA. Accordingly, 3'UTR
variants may play an impor-
tant role in genetic disease by
down-regulating gene expres-
sion through mRNA cleavage
as well as translational
repression [33-36]. Further,
other high myopia candidate
genes, including PAX6, are also located in this
critical site [37].

The rs12423791 SNP, which is located in the
intron region of IGF-1, has minor allelicfrequen-
cies of 0.009, 0.25, and 0.209 among
Europeans, Han Chinese, and Japanese
respect to HapMap data, respectively. In our
meta-analysis, this SNP was only consideredin
the Asian population, and relatedstudies
reported confusing results. Miyake et al. found
no association between rs12423791 and high
myopia, or even extreme myopia. However, for
Zhuang and colleagues, a positive association
was discovered [18], while Mak et al. detected-

Int J Clin Exp Med 2015;8(6):10158-10167
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A Funnel plot for Dominant Model

SElogOR
~

esfor significant association
sdeterminedin one investiga-
tion to appear to be negative
in  subsequent analyses,
owing primarily to the involve-
ment ofseveral overlapping
signaling  pathways  [18].
Attention should be paid tothe
failure to demonstrate asig-
nificant association between

\ any of the three IGF-1 gene

A polymorphisms and high myo-
AN pia risk, which does not elimi-
\ nate the possibility that other
> polymorphisms, or combina-

logOR

B Funnel plot for Recessive Model

SElogOR
2

6 tions of IGF-1 gene alleles,
may prove to be extremely rel-
evant to the risk of high myo-
pia. Aside from rs6214,
rs12423791, and rs5742632,
other IGF-1 polymorphisms
were investigated in other
experimental studies. For
instance, a Japanese case-
control study conducted by
Yoshida et al. demonstrated
that the association be-
tween the A allele of

AN rs5742629 and a moderately
\ increased risk of high myopia
\ approached statistical signifi-
cance [38]. Therefore, atten-

-1 -5 0
logOR

Figure 3. Publication bias analysis for rs6214. A and B show the funnel plot
of included studies in the dominant and recessive models, respectively. The
horizontal axis indicates the logOR, and the vertical axis indicates the stan-
dard error of logOR (SElogOR). The vertical and sloping lines in the funnel
plot demonstrate the fixed-effects summary OR, and the expected 95% CI for

a given standard error, respectively.

high-risk rs12423791 haplotypes CAC in their
study [7]. Regarding rs5742632, only two
experimental studies selected this SNP for
genotyping [7, 20], which further indicates that
these potentially functional SNPs are worthy of
further investigation.

Various studies have been conducted to inves-
tigate the association between the IGF-1 gene
and high myopia; however, no statistically sig-
nificant association was established following-
our meta-analysis. Nonetheless, it is common
in the study of complex and multigenic diseas-
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1 tion should be paid to studies
that involvea comprehensive
haplotype-based approach,
which could yieldbetter evi-
dence on the genetic contri-
bution of the IGF-1 gene to
the risk of high myopia.

In the current meta-analysis,

anaccepted, stringent strate-
gy was adopted regarding inclusion of stud-
iesonthe IGF-1 gene and high myopia, and the
tests for potential biases revealed adequate
comprehensiveness. However, several limita-
tions existed in the understanding of IGF-1
gene in genetics related tohigh myopia. First,
the differences in ethnic background should be
considered, as the studies involved were main-
ly based onmembers of the Asian population.
Considering the minor allelic frequencies of
SNPs differ among various ethnicities, inclu-
sion of a predominantly Asian study population
may have restricted our conclusion, and indi-
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cated the need for related studies of other eth-
nic populations. Second, this meta-analysis
was based on a limited number of studies,
which potentially affected the stringency of the
statistical analyses. Therefore, additional stud-
ies should be conducted to validate our conclu-
sions. Third, the definition of controls and high-
grade myopia varied across the studies
included in the analyses. One study character-
izedhigh-grade myopia as lower than -6.00 D,
while others regarded high myopia as -8.00 D.
As well, the refractive degree of controls dif-
fered, and ranged from -4.00 to +2.00 D, which
may have likewise decreased the power of the
statistical analyses. Increased stringency in the
criteria applied to case and control subjects
could aid in obtaining more sufficient proof
regardingthe associationof IGF-1 polymor-
phisms and high myopia, and minimize poten-
tial bias.

Conclusions

In conclusion, the results of the currentmeta-
analysis did not reveal anyevidence to support
the existence of a genetic association between-
the IGF-1 gene polymorphisms rs6214,
rs12423791, and rs5742632, and high myo-
pia. The association between IGF-1 polymor-
phisms and extreme myopia should thus be
investigated further usinglarge cohort studies.
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