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	  What’s new
	As we know, multiple independent studies have reported MLH1 promoter methylation in sporadic colorectal cancers and Lynch syndrome and their association with different clinicalpathological and molecular characteristics. However, the results are inconsistent. In this study, we conducted a systematic review and meta-analysis to accurately estimate the frequency of MLH1 promoter methylation in sporadic colorectal cancers and Lynch syndrome, and the associations between MLH1 promoter methylation and clinicopathological/molecular characteristics of CRC.

	The protocol: 

	Background*
	The associations between MLH1 promoter methylation and other clinicopathological and molecular characteristics of CRC such as tumor location, tumor staging, tumor differentiation, family history, MSI, and MLH1 protein expression were also widely studied. However, the results are inconsistent.

	Objectives*
	To describe the frequency of MLH1 promoter methylation in colorectal cancer (CRC); to explore the associations between MLH1 promoter methylation and clinicopathological and molecular factors using a systematic review and meta-analysis.

	Methods 

	Criteria for selecting studies for this review: 
The inclusion/exclusion criteria were as follows: (1) papers on MLH1 promoter methylation in unselected CRC were included. In contrast, papers that selected subgroups were excluded (such as selected based on age, tumor staging and ulcerative colitis-associated CRC); (2) sporadic CRC and/or LS related CRC remained as specific selected groups, often stratified by MSI status and/or MLH1 expression loss; (3) data regarding the DNA methylation of tumor tissue of CRC were included in the pooled analysis, whereas data regarding the DNA methylation of normal colonic mucosa, serum, and peripheral blood leukocyte of CRC were excluded; (4) studies that investigated multiple CRCs were excluded; (5) case reports were excluded; (6) repetitive reports were unified by using the latest or the largest edition; (7) paper with insufficient or duplicated data were excluded.

	Types of studies*
	Descriptive research


	Types of participants*
	Colorectal cancer patients 

	Types of interventions*
	n/a

	Types of outcome measures*
	The pooled frequency of MLH1 promoter methylation and 95% confidence intervals (95% CI) were estimated. The pooled OR was estimated for the association between MLH1 promoter methylation and clinicopathological, molecular features.

	Search methods for identification of studies*:

	We conducted a systematic literature search using PubMed and Embase from January 1, 1997 to September 7, 2012 to identify all the relevant English-language articles. The following keywords were used: “methylation” and “MLH1” and “promoter” and “colorectal cancer” and/or “carcinoma” or “tumor” or “neoplasm”. We also hand-searched the reference lists of the retrieved articles and reviews for additional articles.

	Data collection and analysis*

	Data extraction 

Two authors (X. and X.P) independently conducted literature searches to identify all possible papers that met the inclusion criteria. Disagreements were settled by consensus or a third review (Y.B.N) for adjudication. The following information were extracted from every eligible study: authors, publication year, continent, country, patient source, sample size, methylation detecting method, positive frequency, gender, family history, tumor location (proximal and distal), tumor staging, and promoter regions.

	Meta-analysis

The pooled frequency of MLH1 promoter methylation and 95% confidence intervals (95% CI) were estimated. The frequency of MLH1 promoter methylation was compared in different tumor characteristics. Heterogeneity among studies was evaluated with Cochran’s Q test[1] and the I2 statistic 
 ADDIN EN.CITE 
[2,3]
. When heterogeneity was not an issue (I2 values < 50%), a fixed effect model was used to calculate parameters. If there was substantial heterogeneity (I2 values ≥ 50%), a random-effects model was used to pool data and attempt to identify potential sources of heterogeneity based on subgroup analyses. The pooled OR was estimated for the association between MLH1 promoter methylation and clinicopathological, molecular features. P values tailed less than 0.05 were considered statistically significant.
Publication bias was evaluated with funnel plot, Begg’s rank correlation [4], and Egger’s regression [5]. If publication bias existed, the trim and fill method was used to adjust the pooled frequency, pooled OR and 95% CI [6]. Data were calculated with Comprehensive Meta-Analysis V2. 
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