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Abstract
Objective:
methylenetetrahydrofolate reductase (MTHFR) C677T gene mutation and homocysteine and the risk of splanchnic vein thrombosis 
(SVT).
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Splanchnic vein thrombosis (SVT), that is hepatic, portal, mesenteric or splenic vein thrombosis, is a rare and life-threatening 
vascular disorder associated with highly variable clinical expression, including Budd-Chiari syndrome (BCS), portal vein 

from hepatic venules to the right atrium [2]. PVT refers to thrombosis within the extrahepatic portal vein, mesenteric vein and 
splenic vein. BCS and PVT are two major vascular disorders of the liver [3]. Acute mesenteric venous thrombosis (MVT) is an 

antiphospholipid syndrome) [5,6]. 

Furthermore, methylenetetrahydrofolate reductase (MTHFR) located in 1p36.3, which plays an important role in processing 
amino acids and building blocks of proteins as a crucial enzyme for the metabolism of folate. MTHFR converts 5, 10–

MTHFR C677T mutation and SVT risk [9-31]. In patients with homozygous MTHFR C677T mutation, MTHFR activity is reduced, 

Methods: Electronic databases were searched up to November 2014 for published case- control studies investigating genetic 
polymorphisms or the homocysteine level associated with SVT patients, including Budd-Chiari syndrome (BCS), portal vein 
thrombosis (PVT) and mesenteric vein thrombosis (MVT). Data on year of publication, study design, country of origin, number of 

Results: 

similar results were also observed in PVT (OR=1.73, 95% CI=1.21 to 2.48, P<0.01) and MVT (OR= 3.14; 95% CI, 1.97 to 5.01, 
P<0.01). However, the meta-analysis of the OR found in our current study for MTHFR/C677T in BCS generated a pooled observed 

healthy controls (SMD = 0.50, 95% CI = 0.12–0.87, P = 0.010)
Conclusion: Our results suggest that MTHFRC677T gene mutation and the homocysteine level may be associated with SVT.
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research databases were searched up to November 2013 without language restrictions: Wanfang, Chinese Biomedicine databases, 

reductase or MTHFR or MTHFR C677T, homocysteine, hyperhomocysteinemia, splanchnic vein thrombosis, portal vein 
thrombosis, mesenteric vein thrombosis, Budd-Chiari syndrome, gene or polymorphism or variation, mutation. All of the studies 
searched were retrieved, and the references cited in the studies were also reviewed to identify additional published work. Animal 
studies, simply commentaries, case reports and unpublished reports were excluded. Review articles were also screened to identify 
additional eligible studies.

thereby resulting in an elevation of serum homocysteine concentrations of about 20% that is a well-recognized risk factor of venous 

polymorphism on SVT risk and the relatively small sample size in each of published studies. 

and SVT by conducting a meta-analysis of epidemiological studies on this topic and to evaluate the signi�cance of homocysteine 
level in SVT.

Methods
We designed and reported the meta-analysis according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) statement [26].

Publication search

Accordingly, articles were excluded using the following criteria: 1) reviews, abstracts and repeat studies; 2) studies with incomplete 
data or zero observations in cases or controls were excluded. For the studies with the same or overlapping data by the same authors, 
the most suitable study with the greatest number of subjects or the most recently published study was selected.

Selection criteria

date, numbers of cases and controls, country, ethnicity, study design, source of controls, and number of C677T genotypes for both 
cases and controls. Extracted data were compared and discrepancies resolved by discussion. When necessary, another author (Lu) 
was consulted to resolve the dispute.

Data extraction

anchors studies as a sample of all potential studies, and incorporates an additional between-study component to the estimate of 

2 metric, which is independent of the number of studies in the meta-
analysis (I2<25% no heterogeneity; I2=25-50% moderate heterogeneity; I2

(such as publication and location bias) was investigated by funnel plot. An asymmetric plot suggested possible publication bias. 

origin of the plot (within error limits) indicates symmetry and hence the absence of bias. Begg’s test and Egger’s test were used to 

and all tests were two-sided.

Statistical methods

Results
Characteristics of Including Studies

following reasons: no report of the association between MTHFRC677T polymorphism and SVT (3 studies), without case-control 
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Figure 1: Flow chart of the retrieved steps of our meta-analysis

ses and 2856 controls in 22 case-control studies and 2 prospective studies were ultimately included [9-26,33,34,37-40]. Of these 24 
studies, 9 were conducted in Asia, 11 in Europe, 2 in America, and 2 in Africa. Studies ranged in size from 12 to 262 patients. Table 
1 shows the characteristics of the included studies.

Sex (M,F)Case/ ControlN(Ca/Con)Study EthnicityAuthor,Year

NAPVT/ healthy subjects23/471case-controlEurope/ ItalyAmitrano et al,2000

(8,4)/(244,187)MVT/ healthy subjects12/431case-controlEurope/ ItalyAmitrano et al,2001

(5,12)/(NA)SVT/ healthy subjects and non-thrombotic17/244case-controlEurope/ ItalyAmitrano et al,2003

NAPVT/ healthy neonates and infants24/100case-controlEurope/GermanyHeller et al,2000

(30,11)/( 51,29)BCS/ healthy neonates and infants41/80case-controlAsia/ ChinaLi et al,2002

NAPVT/ healthy, age- and sex-matched individuals14/28case-controlAmericas/BrazilPinto et al,2003

(7,7)/(NA)PVT/children without hepatopath14/28prospectiveAmericas/BrazilPinto et al,2004

(64,51)/( NA)BCS and PVT/ control group free of liver disease105/68case-controlAsia /IndiaSaxena et al,2004

(22,14)/(46,34)PVT/ healthy age- and sex-matched persons36/80case-controlAsia/ TurkeyErkan et al,2005

(22,21)/( 90,86)PVT/ healthy volunteers43/176prospectiveEurope/ ItalyMangia et al,2005

(16,12)/(60,43)MVT/ cirrhotic patients without PVT28/103case-controlAsia/ TurkeyAgaoglu et al,2005

(50,28)/( 55,23)PVT/ healthy controls78/78case-controlEurope/ ItalyPasta et al,2006

NAPVT/ cirrhotic patients without PVT94/94case-controlEurope/ ItalyD'Amico et al,2009

(47,29)/(10,10)PVT/ healthy age- and sex- matched volunteers76/20case-controlAfrica /EgyptGabr et al,2010

(49,14)/(95,33)MVT/ sex- and age-matched healthy individuals63/128case-controlAsia/ ChinaHe et al,2010

(26,22)/(NA)PVT,BCS and MVT/ healthy individuals48/84case-controlEurope/SpainVaya et al,2011

(119,143)/(NA)PVT and BCS/ Healthy controls262/116case-controlEurope/7countriesHoekstra et al,2010

(47,32)/( 47,32)LC with PVT/ LC without PVT79/79case-controlEurope/ ItalyAmitrano et al,2004

NAPVT without LC/ DVT22/60case-controlEurope /FranceChamouard et 
al,2001
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Figure 2: Forest plot assessing the potential association between MTHFRC677T and risk of SVT in all included studies

NOTE: Weights are from random effects analysis
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Sex (M,F)Case/ ControlN(Ca/Con)Study EthnicityAuthor,Year

(16,16)/( 15,18)BCS/ Healthy controls32/33case-controlAsia/ TurkeyColak et al.,2006

(49,14)/(56,19)MVT/ healthy individuals63/75case-controlAsia/ ChinaHu et al,2008

NALC with PVT/ LC without PVT70/200case-controlAsia /IndiaMaras et al,2010

(27,13)/( 14,6)PVT without LC/ Healthy controls40/20case-controlAfrica /EgyptiSalama et al,2007

( 33,27)/(28,32)BCS/Healthy controls60/60case-controlAsia/ ChinaTian et al,2012

little heterogeneity among 22 studies with this outcome (P=0.203, I2=19.6%). Visual inspection of Begg’s funnel plots did not show 
any substantial asymmetry (z=0.31, P=0.756). Egger’s regression test also indicated little evidence of publication bias (t=-0.42, P= 
0.677) (Figure 3).

NA, not available;

Table 1: Baseline characteristics of studies included in the meta-analysis

Begg's funnel plot with pseudo 95% confidence limits
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Figure 3: Funnel plot of MTHFR C677T point mutation and risk of SVT
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NOTE: Weights are from random effects analysis
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Figure 4: Forest plot assessing the potential association between MTHFRC677T and risk of PVT, BCS and MVT in all included studies

outcome (P=0.023, I2=45.9%). (Figure 4) Visual inspection of Begg’s funnel plots did not show any substantial asymmetry (z=0.04, 
P=0.967). Egger’s regression test also indicated little evidence of publication bias (t=1.99, P=0.065).

MTHFRC677T and PVT

Only six studies evaluated the risk between MTHFRC677T and BCS. Data were obtained from 6 studies involving 318 cases 
with BCS and 508controls. A meta-analysis of the OR found in our current study for MTHFR/C677T in BCS generated a pooled 

(P=0.003, I2=71.9%) (Figure 4).

MTHFRC677T and BCS

2=11.0%) (Figure 4).

MTHFRC677T and MVT

(P<0.01, I2 

healthy controls (SMD=0.50, 95% CI=0.12–0.87, P=0.010) (Figure 5).
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Discussion

homocysteine level in SVT risk. Likewise, in subgroup analysis, positive results were detected between MTHFRC677T mutation 
and PVT with lower heterogeneity. Similarly positive results were also found in MVT with little heterogeneity. However, the 

It is well known that hyperhomocysteinemia to cause venous and arterial thromboembolism. Two early meta-analysis of the 

levels [41,42]. Several investigations have shown that the thermolabile mutant of MTHFR causes moderate hyperhomocysteinemia 
[43]. Because the C677T point mutation in the encoding region of the MTHFR gene closely related to hyperhomocysteinemia, 
converting the codon for alanine to valine [44]. Meta-analysis of studies also suggested that hyperhomocysteinemia was a risk 
factor for venous thrombosis [45,45]. Our overall meta-analysis result was similar with these results.

However, caution is required when interpreting these results given the small sample size, which is inherent to the rarity of SVT. 
As a consequence, data obtained from this meta-analysis have to be interpreted with caution, especially for BCS and MVT. 
Recent studies have shown that primary BCS should be regarded as a multifactorial disease, and that co-occurrence of several 
prothrombotic disorders leads to thrombosis at this uncommon location. BCS is less common in western countries but primary 
membranous obstruction of the inferior vena cave (IVC) is the most common cause of BCS in South Africa and Asia [29,47]. 

61.5% were heterozygotes and 9.6% homozygotes, but there was no control group [48]. In our meta-analysis, BCS was only from 

concerned, positive results were detected in the large-sample-size subgroup but not in the small-sample-size, implying the null 

pathogenesis of the BCS.

but several potential limitations inherent in our meta-analysis should be acknowledged. First, both prospective and retrospective 

publication bias is a potential problem for interpretation the results in meta-analysis. When we collected full-text articles in our 
research, excluded abstract and unpublished articles, and positive results may be easily accepted by journals, potential publication 

more conservative estimate of the proportion.

Despite of some limitations, our meta-analysis demonstrated that MTHFR C677T polymorphism and homocysteine may be the 
risk factors for PVT and MVT. Subgroup meta-analysis results failed to provide compelling evidence of an association between the 

Figure 5: Forest plot assessing the potential association between homocysteine and risk of SVT in all included studies
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