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	TITLE 
	

	Title 
	1
	colorectalEffect of antifoaming agent on  benign tumours in colonoscopy
: A meta-analysis
	

	ABSTRACT 
	

	Structured summary 
	2
	Background: Although several trials have showed that addition of antifoaming agent to polyethylene glycol (PEG) can improve bowel preparation, whether PEG plus antifoaming agent has a beneficial role in detection of benign tumours during colonoscopy has yet to be confirmed. Our aim was to clarify whether adding simethicone to PEG solution could improve the effect of detection of colorectal benign tumours.
Methods: The PubMed, EMBASE, and Cochrane Library databases were searched for articles published prior to September 2019. The outcomes included the detection rates of colorectal adenomas and polyps.
Results: Twenty studies were eligible. Although there was no difference in the colorectal adenoma detection rate (ADR), a significant effect of simethicone for diminutive adenomas (< 10 mm) was revealed in the group with simethicone. We also found that simethicone could significantly improve the ADR in proximal colon, but did not affect the colorectal polyp detection rate (PDR). Furthermore, the subgroup analyses revealed that the beneficial effect of simethicone in the ADR among Asian (P=0.005) and ADR < 25% (P =0.003). Moreover, it was a significant finding that the low dose simethicone was as effective as the high dose one with respect to the detection of colorectal benign tumours.

Conclusions: In summary, the addition of simethicone to PEG might benefit to improve diminutive adenomas in the right colon for colonoscopy in Asia. The low-dose simethicone was recommend to the detection of colorectal benign tumours. However, large clinical trials are necessary to validate our results and determine the ideal dose of simethicone.
	

	INTRODUCTION 
	paragraph 1

	Rationale 
	3
	The detection rate of colorectal adenoma (DRA) has been recognized as the most useful indicator of the quality of the colonoscopy. Simethicone is an effective antifoaming agent during endoscopic procedures. Thus, simethicone may have a theoretical benefit in the detection of small benign tumour

HYPERLINK "javascript:;"s in colonoscopy. A large number of previous studies have evaluated the effect of simethicone in ADR during colonoscopy, but the results are inconsistent.
	

	Objectives 
	4
	Our aim was to clarify whether adding simethicone to PEG solution could improve the effect of detection of colorectal benign tumour

 HYPERLINK "javascript:;" s.
	

	METHODS 
	paragraph 2

	Protocol and registration 
	5
	120588
	

	Eligibility criteria 
	6
	Inclusion criteria

(1) Study design: randomized studies as a full manuscript;

(2) Language: limited to English;

(3) Population: patients who underwent a colonoscopy;
(4) Controls: PEG without simethicone for bowel preparation;

(5) Intervention: PEG with simethicone for bowel preparation;

(6) Outcomes: 1) primary endpoints: adenoma detection rate(ADR) and polyp detection rate (PDR), 2) secondary endpoints: efficacy of colon preparation, procedure-related parameters, adverse events and willingness to repeat preparation.
Exclusion criteria

(1) Bowel preparation without PEG or simethicone;

(2) Non-human studies;

(3) Duplicate publications;

(4) Studies without available data.
	

	Information sources 
	7
	The literature was searched in PubMed, EMBASE, and Cochrane Central databases (from the database inception up to September 1, 2019) using the keywords ‘colonoscopy’, ‘antifoaming agent’ or ‘simethicone’, and ‘randomized’. We also performed a manual search of the reference lists of published articles.
	

	Search 
	8
	Pubmed:
#1 colonoscopy 40663
#2 “antifoaming agent” or “simethicone” 484
#3 randomized 878804
#4 #1 and #2 and #3 39
	

	Study selection 
	9
	The literature search retrieved 169 citations, 96 of which were excluded because they were duplicates. Of the 73 potentially eligible studies, 53 publications were excluded, and 20 studies focused on comparing PEG with and without simethicone evaluated the effectiveness of DRA and DRP. This meta-analysis was conducted in accordance with the standard guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA).
	

	Data collection process 
	10
	The three investigators were independently assigned to extract the data from each primary manuscript. Discrepancies or disagreements were resolved by consensus. The extracted data included the first author, year of publication, country or region, number of patients, study design, detailed information of interventions and controls(DRA and DRP) and adverse events.
	

	Data items 
	11
	PICO:

Population: patients who underwent a colonoscopy;
Intervention: PEG with simethicone for bowel preparation;
Controls: PEG without simethicone for bowel preparation;

1) primary endpoints: detection rate of colorectal adenoma(DRA) and detection rate of colorectal polyp (DRP), 2) secondary endpoints: adverse events.
	

	Risk of bias in individual studies 
	12
	Sensitivity analysis was conducted to examine the robustness by excluding one or more studies each time.
	

	Summary measures 
	13
	The odds ratio (OR) was used for discrete variables, and the mean difference (MD) and standardized difference in means (SDM) were used for continuous variables. The pooled OR and 95% confidence intervals (CIs) were calculated from each study using either a fixed-effects model (Mantel-Haenszel method) or a random-effects model (Der Simonian and Laird method).
	

	Synthesis of results 
	14
	When the heterogeneity was significant, the random-effects model was used in the pooled data; otherwise, the fixed-effects model was used. Heterogeneity among the studies was assessed using the I2 statistic or the (2 test. I2 > 50% or P <0.10 were considered to represent significant heterogeneity. The publication bias was evaluated by the Egger’s test, where P < 0.1 in a two-tailed test was considered to be positive. 
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	Risk of bias across studies 
	15
	The Cochrane Collaboration’s risk of bias tool, in which the descriptions of sequence generation, allocation concealment, blinding of participants, personnel and outcome assessors, incomplete outcome data and selective outcome reporting were assessed, was used to evaluate the quality of the randomized studies. The quality scale was assessed as ‘low risk of bias’, ‘unclear risk of bias’ and ‘high risk of bias’.
	

	Additional analyses 
	16
	In the subgroup analyses, P < 0.05 for the (2 test indicated statistically a significant heterogeneity.
	

	RESULTS 
	paragraph 3

	Study selection 
	17
	The literature search retrieved 169 citations, 96 of which were excluded because they were duplicates. Of the 73 potentially eligible studies, 53 publications were excluded, and 20 studies focused on comparing PEG with and without simethicone evaluated the effectiveness of DRA and DRP. This meta-analysis was conducted in accordance with the standard guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA).
	

	Study characteristics 
	18
	The 20 studies [10-29] included 6306 patients, of whom 3162 and 3144 patients were assigned to the PEG plus simethicone group and PEG group, respectively (Table 1 and 2). These studies were performed in five countries (China, Korean, Italy, the USA, and the Netherlands).
	

	Risk of bias within studies 
	19
	The Begg’s funnel plots and Egger’s regression test revealed that there was no significant effect of publication bias. 
	

	Results of individual studies 
	20
	Twenty studies were eligible. Although there was no significant difference in the detection rate of colorectal adenoma (DRA) (P=0.94) between the groups with or without simethicone, a significant effect of simethicone for small adenomas (< 10 mm) was revealed (P <0.00001). The subgroup analyses showed the beneficial effects of simethicone in the DRA among Asian populations (P=0.005) and the baseline DRA < 25% (P =0.003). Moreover, there was a significant difference in the right-side DRA (p=0.002) and borderline statistical significance in the left-side DRA (p=0.04) between the two groups. Although the detection rate of colorectal polyp (DRP) during colonoscopy was higher in the simethicone group than in the PEG group (49.1% vs 48.0%), there was not a statistically significant difference in the PDR during colonoscopy between the two groups(OR=1.13; 95% CI, 0.89-1.42; P=0.31).
	

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	

	Risk of bias across studies 
	22
	The Cochrane Collaboration’s risk of bias tool was used to evaluate the quality of the randomized studies. Although all studies were single-blind to the examiner but not the participants, the blinding of outcome assessment were not influenced, thereby the risk bias of selective reporting of each trial was considered low risk. The quality assessment of randomized studies is shown in supplementary table.
	

	Additional analysis 
	23
	Our analysis revealed that there were no significant difference in DRA and DRP between the groups with high dose or low dose of simethicone.
	

	DISCUSSION 
	paragraph 4

	Summary of evidence 
	24
	The strengths of our study were as follows. First, the subgroup analyses and sensitivity analyses were performed to explore the potential causes. To minimize potential bias, we performed sensitivity analyses to assess the impact on the heterogeneity by excluding one or more studies at a time and performed subgroup analyses according to sites and size of adenomas or polyps, regions of the included populations, and proportion of the DRA. There was no significant heterogeneity found in the meta-analysis of the DRA, except for the right-side DRA. When Valiante’s study was excluded, it no longer showed heterogeneity of DRP. Second, our results of the subgroup analyses for the DRA and DRP were including regions of included populations and dose of simethicone before colonoscopy. Thirdly, 20 studies were eligible for our meta-analysis. A large number of included studies allowed for ﬁrm conclusions and adequate subgroup analyses.
	

	Limitations 
	25
	There are several limitations to our meta-analysis. First, our meta-analysis was restricted to publications written in English, which might have produced a potential selection bias. Second, all included studies were single-blinded for outcome assessment; therefore, further double-blind RCTs should be conducted to confirm the positive effects of simethicone.
	

	Conclusions 
	26
	In conclusion, the addition of simethicone to PEG might benefit to improve diminutive adenomas in the right colon for colonoscopy in Asia. The low-dose simethicone was recommend to the detection of colorectal benign tumours. However, large clinical trials are necessary to validate our results and determine the ideal dose of simethicone.
	

	FUNDING 
	

	Funding 
	27
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