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the association remained robust (OR = 1.82, 95% CI 1.52–2.17) 
in the East Asian subgroup and sensitivity analyses.  Conclu-

sions:  Although the mechanism of the relationship between 
the C677T polymorphism and uric acid still remains unclear, 
these original articles showed that the MTHFR C677T poly-
morphism may be an independent risk factor for hyperuri-
cemia.  Copyright © 2012 S. Karger AG, Basel 

 Introduction 

 MTHFR (methylenetetrahydrofolate reductase) is a 
main regulatory enzyme in the remethylation phase of 
homocysteine metabolism. A common polymorphism in 
the MTHFR gene has been identified. Individuals ho-
mozygous (C/C) for the MTHFR normal allele yielded a 
fragment of 142 bp; individuals homozygous for the poly-
morphism (T/T) yielded 2 fragments of 83 and 59 bp, and 
genotype T/C remained 142 bp  [1, 2] . Individuals with the 
variant MTHFR T/T genotype have 30% of the in vitro 
enzyme activity seen in those with the C/C wild type. 
Heterozygotes (T/C) show 65% of normal enzyme activ-
ity  [3] .
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 Abstract 

  Background:  The association between the MTHFR C677T 
polymorphism and hyperuricemia has been investigated
in several studies. Although these epidemiological studies 
have shown that genetic factors are determinants of serum 
uric acid levels, the power of the association is weak due to 
the small sample size.  Methods:  To study whether the
MTHFR C677T polymorphism has an effect on hyperurice-
mia, we carried out a meta-analysis of case-control studies 
from PubMed, EMBASE and CNKI (China National Knowledge 
Infrastructure) databases mainly in English and Chinese. We 
used the odds ratio (OR) as main effect size; explored poten-
tial sources of heterogeneity; performed subgroup analyses 
by race and performed sensitivity analyses of studies meet-
ing the Hardy-Weinberg equilibrium (HWE).  Results:  Six 
studies with 1,470 subjects were included in the meta-anal-
ysis. Tests for heterogeneity showed the difference in OR 
among studies was not statistically significant (p = 0.63,
I 2  = 0). When excluding the study of Caucasians not in HWE, 
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  The C677T polymorphism in the MTHFR polymor-
phism gene (T/T) results in decreased enzyme activity, 
and contributes to increased homocysteine levels and low 
folate levels  [4–10] . Indeed, the polymorphism would not 
influence the concentrations of folic acid, but increase the 
nutritional needs of folic acid, since it results in the for-
mation of MTHFR with less catalytic activity. The C677T 
polymorphism has been suggested to be positively associ-
ated with the risk of cardiovascular disease and neural 
tube defects  [11] . Recently, a significant positive correla-
tion between plasma homocysteine and serum uric acid 
has been reported in patients with atherosclerosis and in 
controls. As biochemical variables, the effect of uric acid 
on increasing homocysteine levels was independent of 
age, sex and creatinine levels. A direct association be-
tween serum uric acid and plasma homocysteine levels 
was first observed in subjects with coronary artery dis-
ease and attributed to coexisting renal failure and the use 
of diuretics  [12] . Recently, some studies and epidemio-
logical data have implied that elevated serum uric acid is 
influenced by genetic factors. Motti et al.  [13]  found a re-
lationship between the MTHFR C677T polymorphism 
and serum uric acid. The mechanism of this association 
is not clear. Hyperuricemia is associated with increased 
production or decreased renal clearance of uric acid  [14] . 
Zuo et al.  [15]  demonstrated that the MTHFR gene poly-
morphism may be a risk factor for hyperuricemia in el-
derly Japanese men. Hong et al.  [16]  and Yao et al.  [17] 
 confirmed this association in Korean elderly and in the 
Chinese, respectively. Golbahar et al.  [18]  found that the 
5-MTHFR C677T polymorphism contributes to the 
higher uric acid levels in both males and females  [7]  and 
may be a risk factor for hyperuricemia  [19] . Recently, 
Lwin et al.  [20]  found that C677T MTHFR is not a con-
founding factor of the relationship between serum uric 
acid levels and the prevalence of hypertension in Japanese 
men.

  Hyperuricemia can be acquired, drug induced or ge-
netically determined. It is associated with hypertension 
and gout  [21] . In 2008, Uehara and Rosa  [2]  illustrated 
that high concentrations of uric acid are associated with 
an increased risk of developing hyperhomocysteinemia 
in subjects with the metabolic syndrome genotyped for 
the C677T polymorphism. In addition, MTHFR geno-
type frequencies differed from those found in popula-
tions of different ethnic backgrounds  [22] .

  There have been no conclusive opinions about the ef-
fects and the pooled odds ratios (ORs) of the MTHFR 
C677T polymorphism as an independent risk factor for 
hyperuricemia based on large sample studies, so we con-

ducted a meta-analysis of previously published studies on 
the relationship between the MTHFR C667T polymor-
phism and hyperuricemia.

  Methods 

 Literature Search 
 Two researchers identified studies testing the association be-

tween the C677T polymorphism in the MTHFR gene and hyper-
uricemia by searching PubMed (January 1966 to December 2008), 
EMBASE (1980–2007) and CNKI (China National Knowledge In-
frastructure) by using the MeSH (medical subject heading) terms 
hyperuricemia, high uric acid, MTHFR, 5,10-methylenetetrahy-
drofolate reductase and C677. We complemented the database 
search by searching for additional publications in personal refer-
ence lists from original research articles and review articles. We 
also hand-searched journals, searched the World Wide Web by 
means of a search engine (http://scholar.google.com/schhp?hl=
zh-CN) and e-mailed the authors to obtain relevant articles which 
did not have an abstract or the full text in journals and databases. 
There were language restrictions for the search (mainly in English 
and Chinese).

  Selection of Studies and Inclusion Criteria 
 Two interviewers independently screened all articles accord-

ing to the titles and abstracts. Studies were included when meet-
ing the following criteria: (1) case-control design; (2) the MTHFR 
C677T polymorphism was assessed both among cases and con-
trols; (3) the definition of high uric acid: males  1 7.0 mg/dl (420 
 � mol/l) or  1 5.3 mg/dl (315.4  � mol/l) and females  1 6.0 mg/dl (360 
 � mol/l) or  1 4.8 mg/dl (285.6  � mol/l), and (4) data can be re-
trieved from publications or the authors. In addition, strict crite-
ria for meeting the Hardy-Weinberg equilibrium (HWE) were 
also applied for the studies included.

  Data Extraction 
 All the relevant data were extracted from individual studies, 

including first author, country, publication time, racial descent of 
the study population, and the number of cases and controls for 
each C677T genotype. Frequencies of T and C alleles were calcu-
lated for the cases and the controls from the corresponding geno-
type distributions.

  Statistical Analysis 
 We calculated ORs for studies as the risk estimates for asso-

ciations of the T allele with the risk of hyperuricemia relative to 
the C allele; we also compared homozygotes T/T with C/C, T/C 
with C/C, T/T with T/C + C/C and T/T + T/C with C/C, and ex-
pressed effect measures as ORs presented with associated 95% 
CIs, and considered a two-sided p  ̂   0.05 to be statistically sig-
nificant.

  We used the Q statistic test and I 2  metric to identify the het-
erogeneity of this meta-analysis. Heterogeneity between studies 
was tested using the Q statistic that is a weighted sum of squares 
of the deviations of individual study OR estimates from the over-
all estimate  [23] . Since there was an obvious heterogeneity be-
tween studies  [24] , the random effect model was used, which has 
the effect of giving more weight to the smaller studies than the 
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fixed-effect model  [25] . When the ORs were homogeneous, Q fol-
lows a  �  2  distribution with r – 1 (r = the number of studies) degree 
of freedom (d.f.). If p  !  0.10, then the heterogeneity was consid-
ered statistically significant. Heterogeneity was quantified with 
the I 2  metric [I 2  = (Q – d.f.)/Q], which is independent of the num-
ber of studies in the meta-analysis  [24] . The I 2  takes values be-
tween 0 and 100%, with higher values denoting greater degree of 
heterogeneity (I 2  = 0–25%, no heterogeneity; I 2  = 25–50%, moder-
ate heterogeneity; I 2  = 50–75%, large heterogeneity, and I 2  = 75–
100%, extreme heterogeneity). Other p  !  0.05 were considered to 
indicate statistical significance, and all p values were two sided.

  The meta-analysis consisted of the main analysis, which in-
cludes all available data, the subgroup analysis of each population 
and sensitivity analyses, which examine the effect of excluding 
specific studies. The analyses were performed with Review Man-
ager 4.2, MIX and SAS 9.1 software.

  Graphical Evaluation of Publication Bias 
 Funnel plots are a visual tool for investigating publication and 

other bias in meta-analyses  [26] . They are simple scatter plots of 
the effects estimated from individual studies (horizontal axis) 
against a measure of study size (vertical axis). The name ‘funnel 
plot’ is based on the precision in the estimation of the underlying 
treatment effect, which increases with increasing sample size of 
component studies. Therefore, in the absence of bias, results from 
small studies will scatter widely at the bottom of the graph within 
an inverse funnel shape around the total line (as indicated by the 
95% CIs). Otherwise, it is an indication of publication bias. Mean-

while, an asymmetric plot suggested possible publication bias 
 [27] . It is, however, important to realize that publication bias is 
only one of a number of possible causes of funnel plot asymmetry; 
funnel plots should be seen as a generic means of examining small 
study effects (smaller studies in a meta-analysis tend to show larg-
er treatment effects) rather than a tool to diagnose specific types 
of bias. Furthermore, the possible presence of publication bias was 
assessed by classic fail-safe N, Begg and Mazumdar’s rank corre-
lation test and Egger’s test of the intercept  [28] .

  Results 

 Selection of Studies and Participant Characteristics 
 Nine articles on the association between the C677T 

polymorphism of the MTHFR gene and hyperuricemia 
were retrieved after review of titles and abstracts. Two 
articles with the C677T genotype and uric acid informa-
tion were excluded, because the detailed information 
about the association between genotype distribution and 
hyperuricemia was not available  [2, 20]  (2006/2008). One 
study  [13]  from Italy did provide clear information about 
genotype distributions. In all, 6 citations from 4 countries 
met the inclusion criteria ( fig. 1 ).

  The 6 studies identified in our review varied in char-
acteristics. Two of these were performed in China, 2 in 
Iran, 1 in Japan and 1 in Korea. All articles included were 
not only in English, and patients with low uric acid were 
enrolled as control groups. The mean age of both cases 
and controls was 50 years (range 40–55 years). The char-
acteristics of the participants (cases and controls) are 
shown in  table 1 .

  In 6 studies, the prevalence of the T allele was 43 and 
30% for the hyperuricemia and control groups, respec-
tively. The prevalence of T/T homozygotes among pa-
tients with hyperuricemia and controls was 16 and 10%, 
respectively. The prevalence of C/C among patients with 
hyperuricemia and controls was 30 and 49%, respective-
ly. The prevalence of T/C heterozygotes among patients 
with hyperuricemia and controls was 54 and 41%, respec-
tively ( table 2 ). In the study by Golbahar et al.  [18] , the 
distribution of genotypes in female cases was not in HWE 
( �  2  = 7.51, 0.005  !  p  !  0.010), indicating genotyping er-
rors and population stratification  [29, 30] . Therefore, a 
sensitivity analysis should be performed to identify 
whether it may have exerted a disproportionate influence 
on the summary effect.

  Main Results and Sensitivity Analyses 
 Heterogeneity of all 6 studies was assessed using the Q 

test resulting in a p value of 0.63 and an I 2  value of 0 (CI 

Records identified through
database searching

(n = 28)

Records after excluding duplicate studies
(n = 14)

Additional records identified
through other sources

(n = 11)

Records screened
(n = 9)

Full-text articles
assessed for eligibility

(n = 7)

Records excluded
(n = 2)

Full-text articles
excluded with reasons

(n = 1)

Studies included in
qualitative synthesis

(n = 6)

Studies included in
quantitative synthesis

(meta-analysis)
(n = 6)

 Fig. 1. Flow chart of the study design. 
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0–51.49%) and data were pooled by the fixed-effect mod-
el.  Figure 2  and  table  3  show the results of individual 
studies on the association between the T allele and the 
risk of hyperuricemia development relative to the C allele, 
and corresponding CIs. The combined OR in an overall 
analysis for study and control groups in the 6 studies was 

1.88 (95% CI 1.60–2.21), indicating an increased risk for 
the development of hyperuricemia in patients with the 
C677T polymorphism.

  In the sensitivity analysis, when excluding the study of 
Caucasians not in HWE, the results showed no heteroge-
neity (p = 0.62, I 2  = 0) and a significant association: fixed-

Table 1. C haracteristics of the case-control studies included in the meta-analysis

F irst author Year Country Racial decent Mean age, years Gender Cases, n Controls, n

Golbahar 2006 Iran Caucasian 50.10 Male 115 153
Golbahar 2006 Iran Caucasian 44.50 Female 116 134
Hong 2004 Korea East Asian 51.87 Male 87 240
Shi 2006 China East Asian 54.50 Male/Female 90 91
Zuo 2000 Japan East Asian 52.60 Male 58 213
Yao 2007 China East Asian 39.47 Male 92 81

Table 2. D istribution of MTHFR genotypes and allelic frequencies in patients with and without hyperuricemia (%)

First 
author

Year Racial 
decent

Casesa, n Controlsb, n

distribution of MTHFR genotypes frequency of MTHFR alleles distribution of MTHFR genotypes f requency of MTHFR alleles

C/C T/C T/T C T C/C T/C T/T C T

Golbahar 2006 Caucasian 48 (42) 57 (49) 10 (9) 153 (67) 77 (33) 106 (69) 41 (27) 6 (4) 253 (83) 53 (17)
Golbahar 2006 Caucasian 39 (34) 68 (58) 9 (8) 146 (63) 86 (37) 84 (63) 44 (33) 6 (4) 212 (79) 56 (21)
Hong 2004 East Asian 20 (23) 49 (56) 18 (21) 89 (51) 85 (49) 97 (40) 113 (47) 30 (13) 307 (64) 173 (36)
Shi 2006 East Asian 27 (30) 42 (47) 21 (23) 96 (53) 84 (47) 40 (44) 38 (42) 13 (14) 118 (65) 64 (35)
Zuo 2000 East Asian 15 (26) 30 (52) 13 (22) 60 (52) 56 (48) 96 (45) 92 (43) 25 (12) 284 (67) 142 (33)
Yao 2007 East Asian 19 (20) 53 (58) 20 (22) 91 (49) 93 (51) 28 (35) 43 (53) 10 (12) 99 (61) 63 (39)

a Male >7.0 mg/dl (420 �mol/l) or >5.3 mg/dl (315.4 �mol/l); female >6.0 mg/dl (360 �mol/l) or >4.8 mg/dl (285.6 �mol/l).
b Male ≤ 7.0 mg/dl (420 �mol/l) or ≤ 5.3 mg/dl (315.4 �mol/l); female ≤ 6.0 mg/dl (360 �mol/l) or ≤ 4.8 mg/dl (285.6 �mol/l).

First author OR and 95% CI OR (95% CI)

Golbahar 2.402 (1.605–3.596)
Golbahar 2.230 (1.499–3.317)
Hong 1.695 (1.193–2.407)
Shi 1.613 (1.058–2.461)
Zuo 1.867 (1.231–2.830)
Yao 1.606 (1.047–2.464)
All 1.879 (1.596–2.213)
All in HWE 1.815 (1.517–2.171)
East Asian in HWE 1.694 (1.387–2.069)

Favors association of
hyperuricemia with allele C

Favors association of
hyperuricemia with allele T

1.00 3.60

 Fig. 2. C677T MTHFR polymorphism 
and the risk of hyperuricemia: allele T vs. 
C. ORs, 95% CIs and fixed-effect pooled 
ORs are shown. 
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effect OR = 1.82 (95% CI 1.52–2.17). The subgroup and 
sensitivity analyses in East Asians without heterogeneity 
(p = 0.96, I 2  = 0) revealed that the association is statisti-
cally significant: fixed-effect OR = 1.69 (95% CI 1.39–2.07; 
 table 3 ,  fig. 1 ).  Table 3  presents the results of comparisons 
among individual genotypes. The genotype contrast of 
the homozygotes (T/T vs. C/C) produced the same pattern 
of association with the allele contrast (OR = 3.00; 95% CI 
2.07–4.34). The T/C versus C/C contrast also showed that 
the association between the C677T genotype T/C and the 

hyperuricemia risk was maintained more than the nor-
mal genotype C/C in these studies (OR = 2.39; 95% CI 
1.86–3.05). A comparison of T/T versus T/C + C/C indi-
cated that the association between the C677T mutation 
T/T homozygotes and the hyperuricemia risk (OR = 1.96; 
95% CI 1.41–2.72) was stronger than for T/C + C/C geno-
types in these studies. It was also stronger for the 677 
C ] T mutation and hyperuricemia in genotype T/T + T/C 
versus normal C/C (OR = 2.53; 95% CI 2.00–3.20).

   Figure 3  shows the funnel plot of publication bias with 
OR values (horizontal axis) and SE of OR (vertical axis). 
Judged by means of eyeballing, the graphical funnel plot 
of the 6 case-control studies appears asymmetric. We can 
assume the possibility of publication bias and we applied 
the Begg and Mazumdar rank correlation test and Egger’s 
test of the intercept to evaluate the publication bias. The 
latter is more sensitive than the rank correlation ap-
proach, but the sensitivity of both methods is generally 
lower in meta-analyses based on less than 20 studies  [28] . 
Neither Begg’s rank correlation (p = 0.260, two tailed) nor 
Egger’s regression test (p = 0.994, two tailed) shows any 
evidence of publication bias in our study. Based on the 
classic fail-safe N method, there must be another 84 null 
studies in our analysis, which can make the summary OR 
nonsense. This means that we would need to spot and in-
clude 84 ‘null’ studies in order for the combined two-
tailed p value to exceed 0.050. In other words, we would 
need another 14 studies for every study included for the 
effect to be nullified.

0.4

–0.6

0.3

0.2

0.1

0

SE

0.6
log OR

1.0 1.5 2.0

0

 Fig. 3. Funnel plot represents the estimate of summary ORs and 
95% CIs in allele T vs. C. 

Table 3. D istribution of MTHFR genotypes and allelic frequencies in participants with and without hyperuricemia 

Genetic 
comparisons

Population and
subgroups under analysis

Studies Alleles/
genotypes

Fixed-effect
OR (95% CI)

I2 
%

Q test
p value

T vs. C all 6 2,940 1.88 (1.60–2.21) 0 0.63
all in HWE 5 2,440 1.82 (1.52–2.17) 0 0.62
East Asians in HWE 4 1,904 1.69 (1.39–2.07) 0 0.96

T/T vs. C/C all 6 800 3.00 (2.07–4.34) 0 0.99
all in HWE 5 662 2.97 (2.00–4.40) 0 0.98
East Asians in HWE 4 492 2.87 (1.88–4.38) 0 0.96

T/C vs. C/C all 6 1,289 2.39 (1.86–3.05) 0 0.48
all in HWE 5 1,054 2.18 (1.65–2.88) 0 0.62
East Asians in HWE 4 802 1.91 (1.38–2.65) 0 0.94

T/T vs. T/C + C/C all 6 1,470 1.96 (1.41–2.72) 0 1.00
all in HWE 5 1,220 1.98 (1.40–2.79) 0 0.99
East Asians in HWE 4 952 1.93 (1.34–2.80) 0 0.99

T/T + T/C vs. C/C all 6 1,470 2.53 (2.00–3.20) 0 0.64
all in HWE 5 1,220 2.36 (1.81–3.07) 0 0.71
East Asians in HWE 4 952 2.12 (1.55–2.89) 0 0.94
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  Discussion 

 This meta-analysis examined the association of
MTHFR C677T genotype polymorphisms with the sus-
ceptibility to hyperuricemia. Results have shown that the 
MTHFR genotypes and uric acid levels were significantly 
associated with high uric acid levels in subjects heterozy-
gous for the MTHFR T allele versus the C allele, the same 
as in homozygous T/T to C/C genotype comparison.

  Several twin studies as well as epidemiological data 
about ethnic groups have suggested that genetic factors 
could modify serum uric acid levels  [31–33] . However, 
only two genetic disorders in which germline polymor-
phisms cause hyperuricemia have been identified: HPRT 
(hypoxanthine-guanine phosphoribosytransferase) defi-
ciency  [34]  and mutant PRPP (phosphoribosylpyrophos-
phate) synthetase  [35, 36] .

  The association of the MTHFR C677T polymor-
phism with hyperuricemia observed in these studies is 
in agreement with an Italian study  [13] . Hyperuricemia 
has been associated with conditions of increased pro-
duction or decreased renal clearance of uric acid. In ad-
dition, the C677T MTHFR polymorphism may exert its 
atherogenic role at least partially through other estab-
lished risk factors. Regarding hyperuricemia, which has 
been considered a marker of renal dysfunction and a 
risk factor for the progression of renal failure, the C677T 
polymorphism has also been regarded as a risk factor 
involved in multiple metabolic pathways for ischemic 
heart disease and stroke  [37] . In elderly patients with 
gout, although uric acid was thought to be an inert end 
product of purine metabolism without physiological 
significance, we have also identified one of the genet-
ic factors associated with hyperuricemia: the C677T 
MTHFR polymorphism. Importantly, the MTHFR 
C677T genotype had a positive effect on hyperurice-
mia development by stratifying the genotypes studied 
(HWE). A significant association between the MTHFR 
C677T polymorphism and hyperuricemia was found in 
T/T + T/C versus C/C. The MTHFR C677T genotype 
was also found to be an independent marker of hyper-
uricemia in elderly men  [15] .

  However, in our analysis of middle-aged and elderly 
females and males, the relationship between the MTHFR 
C677T genotype and hyperuricemia was in contrast to 
preliminary studies. They revealed that this effect is ab-
sent in young or elderly women. We suggested that this 
conflicting view owed to the small sample size of our 
study, a limitation of our meta-analysis, or it was a new 
principal finding. 

 On the other hand, MTHFR genotype frequencies dif-
fered from those found in populations of different ethnic 
backgrounds  [22] . In particular, the frequency of subjects 
with the T/T genotype (16.13%, 95% CI 12.31–20.81) is 
among the highest ever reported. In European popula-
tions (e.g. Finnish or Dutch), the T/T frequency reported 
is about 5%. For white populations in the US and Austra-
lia, the frequency is 11.5%. There seem to be differences 
in polymorphisms between Caucasian and Asian popu-
lations. However, information on Caucasians is scarce. 
First of all, we only had 2 articles about Caucasians, and 
1 did not meet the HWE criteria and was therefore ex-
cluded ( �  2  = 7.51, p  !  0.05). Secondly, only 1 article about 
Caucasians in HWE did not suffice for the meta-analysis 
to get the three indices [fixed-effect OR with 95% CI, I 2  
(%) and Q test p value]. Thus, it may explain why we did 
not do the subgroup analysis on race differences. How-
ever, the OR (95% CI) for East Asians in HWE was 2.87 
(95% CI 1.88–4.38; T/T versus C/C) and the OR for Cau-
casians in HWE was 3.7 (95% CI 1.3–10.7). Comparing 
T/C versus C/C, the OR in East Asians in HWE was 1.91 
(95% CI 1.38–2.65) compared with 3.1 (95% CI 1.8–5.2) in 
Caucasians in HWE. In summary, it was likely that East 
Asians with T/T and T/C genotype had a lower risk than 
Caucasians with these genotypes, which has to be con-
firmed by future research. Further analyses about racial 
differences are also warranted.

  It remains unclear why the MTHFR C677T polymor-
phism increases the concentration of serum uric acid. 
Recent research presented two possible mechanisms. 
First, in subjects with the T/T genotype, renovascular 
atherosclerosis or the complication of systemic vascular 
disease may decrease renal clearance of uric acid, result-
ing in elevated serum uric acid levels  [13] . Second, ade-
nosine originating from S-adenosyl-homocysteine, a 
precursor of homocysteine, could represent a link be-
tween the metabolic pathway of homocysteine and se-
rum uric acid. This relationship could be explained by 
the greater availability of 5,10-methyltetrahydrofolate, a 
substrate for the MTHFR reaction, for other metabolic 
pathways such as the de novo synthesis of purines via 
10-formyltetrahydrofolate with a consequent production 
of uric acid  [15] .

  Limitations  
 Not all studies can be published, thus, any meta-anal-

ysis has limitations. If smaller studies without signifi-
cant results remain unpublished, publication bias may 
occur in meta-analyses  [38] . Although we invested con-
siderable efforts in searching for published studies and 
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found as many as we could, our estimates of the effect 
are still likely to represent overestimation through pub-
lication bias and lack of negative articles. Potential 
sources of asymmetry in funnel plots are: (1) bias in se-
lection, publication, location, language, citation and 
multiple publication; (2) true heterogeneity: the effect 
size differs according to the study size, the intensity of 
the intervention and differences in the underlying risk; 
(3) data irregularities, poor methodological design of 
small studies, inadequate analysis and fraud; (4) artifact: 
heterogeneity due to the poor choice of the effect mea-
sure, and (5) chance  [28] . These studies were published 
in English and Chinese. A further limitation of our 
analysis is that we did not have individual data and were 
not able to take account of the uncertainty in differenc-
es in mean uric acid levels of the groups we retrieved 
between people with different genotypes in our analysis. 
In some of these articles, both females and males were 
studied, and maybe it is better to separate them for gen-
der subgroup analysis.

  In conclusion, our meta-analysis provides important 
evidence for clinical health service. If the association of 

the MTHFR C677T polymorphism genotype with hy-
peruricemia is effective, we should pay attention to the 
possibility of reducing uric acid with the recommenda-
tion of folate, vitamin B12 and vitamin B6 intake, which 
may help to maintain the activity of the enzymes that me-
tabolize homocysteine  [3]  in individuals with the T/T and 
T/C genotypes, for the polymorphism would increase the 
nutritional needs of folic acid, since it results in the for-
mation of the thermolabile enzyme MTHFR. Thereby, we 
could reduce the risk of hyperuricemia in those with 
MTHFR C677T polymorphism. This strategy requires 
research in large epidemiological studies in populations 
with different genetic backgrounds.
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