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ABSTRACT 18 

Introduction: Colonoscopy has been regarded as a standard method of early detecting 19 

and removing gastrointestinal lesions, while adequate bowel preparation is the 20 

prerequisite of determining the diagnostic accuracy and treatment safety of this process. 21 

PEG-based bowel preparation regime remains the first recommendation, but optimal 22 

option is still uncertainty. The aim of this systematic review and network meta-analysis 23 

of randomized controlled trials (RCTs) is to determine the optimal PEG-based bowel 24 

preparation regime before colonoscopy. 25 

Methods and analysis: We will assign two investigators to independently search all 26 

potential citations, screen records, abstract essential information, and appraise risk of 27 

bias accordingly. And then, random effects pairwise and network meta-analyses of 28 

RCTs comparing all available PEG-based bowel preparation regimes with each other 29 

will be performed by using RevMan 5.3 (Copenhagen: The Nordic Cochrane Centre, 30 

The Cochrane Collaboration, 2013), Stata 14 (StataCorp, Texas) and WinBUGS 1.4 31 

(imperial College School of Medicine at St Mary’s, London) from January 2000 to 32 

April 2017. The surface under the cumulative ranking curve (SCURA) will also be 33 

calculated in order to rank regimes. 34 

Ethics and dissemination: The ethics approval and patient written informed consent 35 

will not be required because of all analyses in the present study will be performed based 36 

on data from published studies. We will submit our systematic review and network 37 

meta-analysis to a peer-reviewed scientific journal for publication. 38 

  39 
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BACKGROUND 40 

Colorectal cancer (CRC) is one of the most common cancers diagnosed in the world 41 

and it is also the major contributor to cancer-associated morbidity and mortality [1]. 42 

Colonoscopy has been considered as the most effective method for early detection and 43 

prevention of CRC [2]. Published evidences suggested that early detection and 44 

endoscopic resection of polyps and abnormal lesions gastrointestinal tract can reduce 45 

approximately 50% mortality of CRC [3, 4]. It is noted that, however, the adequate 46 

bowel preparation is the prerequisite of guaranteeing diagnostic accuracy and 47 

therapeutic safety of colonoscopy [5]. Issued data illustrated a sever fact that more than 48 

40% of colonoscopy failures resulted from inadequate bowel preparation [6]. Moreover, 49 

inadequate bowel preparation also caused other negative consequences such as missed 50 

detection of polyps or lesions, increased risk of procedure-related complications, and 51 

increased economic costs [7]. Several factors can affect the quality of bowel 52 

preparation [8], and low patient-based compliance, poor palatability of bowel 53 

preparation solution, and inevitable requirement of drinking a large volume of 54 

preparation solution account for 20% to 25% inadequate bowel preparations [7]. 55 

However, low patient-based compliance with recommend regime play a decisive role in 56 

the overall success of the procedure [9]. 57 

For the purpose of improving quality of bowel preparation, several regimes have 58 

been developed such as polyethylene glycol (PEG)-based solutions, sodium phosphate 59 

(NaP), and sodium picosulfate solutions. Of these all regimes, PEG-based regimes are 60 

still first recommendation [10]. Several modified regimes, including split-dose regime, 61 
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low-volume regime, low-volume plus ascorbic acid (Asc), have been designed because 62 

patients are difficult to intake traditional 4L PEG owing to the large volume of fluid and 63 

poor palatability [11]. A series of randomized controlled trials (RCTs) have been 64 

performed to investigate the comparative efficacy of split dose versus single dose [12], 65 

low volume (2L) plus Asc versus traditional volume (4L) [13], and low volume plus 66 

Asc versus low volume [14]. However, the study regarding low volume versus 67 

traditional volume, low volume versus low volume plus Asc with split dose, and low 68 

volume versus traditional volume with split dose have not yet been identified. 69 

Moreover, individual study is difficult to identify subtle clinical differences owing to 70 

the smaller patient number [15]. Several meta-analyses have also been performed to 71 

evaluate the efficacy of low volume versus traditional volume [16], low volume versus 72 

plus Asc versus traditional volume [17], and split dose versus single dose [18, 19]. 73 

Traditional meta-analysis methods, however, is unable to investigate the comparative 74 

efficacy of more than 2 interventions. 75 

In order to solve the limitations of traditional meta-analysis technique, Bayesian 76 

network meta-analysis based on Markov Chain Monte Carlo (MCMC) and Gibbs 77 

Sampling, the expansion of pairwise meta-analysis, has been developed to evaluate the 78 

comparative efficacy of multiple treatments which are not directly compared in 79 

individual RCT [20]. And thus, we proposed this network meta-analysis to establish the 80 

optimal PEG-based bowel preparation regime prior to colonoscopy. We designed this 81 

systematic review and network meta-analysis on May 10, 2017; and we expected to 82 

finish this study on September 30, 2017. 83 
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 84 

METHODS AND DESIGN 85 

We designed and completed this protocol for systematic review and network 86 

meta-analysis according to the preferred reporting items for systematic review and 87 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation [21]. We will 88 

perform this traditional pairwise and network meta-analysis in accordance with the 89 

Cochrane Handbook for Systematic Reviews of Interventions [22] and report all results 90 

according to the preferred reporting items for systematic review and meta-analysis for 91 

network meta-analysis (PRISMA-NMA) [23].  92 

 93 

Selection criteria 94 

In our meta-analysis, the study will be considered if the following inclusion criteria are 95 

met: (i) Patients: all adult patients undergoing elective colonoscopy, irrespective of 96 

outpatients and inpatients; (ii) Intervention: all PEG-based bowel preparation regimes 97 

including 4L PEG and 2L PEG plus Asc with single or split dose and did not combine 98 

with other drugs, we drawn the possible evidence network according to the targeted 99 

regimes in terms of bowel preparation efficacy (see Figure 1); (iii) Outcomes: bowel 100 

preparation efficacy (BPE) was regarded as primary outcome, and the secondary 101 

outcomes including compliance with recommend regime (CP), preference to repeat the 102 

same regime (PRSR), acceptance to regime (AT), and adverse events (AEs); (iv) Study 103 

design: only RCTs were included, abstract with sufficient data was also considered. 104 

Study will be excluded if it met at least one of following criteria: (i) essential 105 
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information cannot be extracted; (ii) duplication with poor methodology and 106 

insufficient data; and (iii) non-original research types such as review, editorial, letter to 107 

the editor and comments. 108 

 109 

Definition of outcomes 110 

In our systemic review and network meta-analysis, the BPE was also regarded as 111 

successful bowel preparation, and it was defined an Ottawa score of < 5, or an excellent 112 

or good bowel preparation designation on the Aronchik scale or other non-validated 3-, 113 

4-, or 5-point scales (excellent, good, fair, poor, very poor). CP was defined as 114 

adherence to the bowel preparation prescribed or consumption of at least 75% of the 115 

prescribed bowel preparation. PRSR, AT and AEs were measured by using the 116 

specified questionnaires in each eligible study (i.e. defined by individual study). 117 

 118 

Identification of citations 119 

We will firstly electronically search the PubMed, Cochrane Central Register of 120 

Controlled Trials (CENTRAL), and EMBASE in order to capture all potential records 121 

investigating the comparative efficacy of different PEG-based bowel preparation 122 

regimes from January 2000 to April 2017. “Colonoscopy”, “polyethylene glycols”, and 123 

“random” were used to construct search algorithms in accordance with the requests of 124 

targeted databases, and all possible search algorithms have been documented in Table 125 

1.  126 

After electronic search, we will also hand check the reference lists of all eligible 127 
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studies and topic-related review and electronically retrieve the Clinicaltrial.gov for the 128 

purpose of covering all potential eligible study. It is noted that, however, only studies 129 

published in English will be considered in our systematic review and network 130 

meta-analysis.  131 

 132 

Data extraction 133 

We have designed a standard data extraction form before performed our previous two 134 

systematic reviews and network meta-analyses. We will consequently assign two 135 

reviewers to abstract the basic information and data for specific outcome from eligible 136 

study, such as first author, publication year, age of participants, sample size, bowel 137 

preparation regimes, and outcomes of interest using this standard data extraction form 138 

[24]. We will contact the corresponding author if sufficient data of a eligible study 139 

cannot be abstracted from full-text. We set the consensus principle to be the method of 140 

resolving divergences between reviewers. 141 

 142 

Quality assessment of individual study 143 

We will assign two independent reviewers to appraise the risk of bias from seven 144 

domains including randomization sequence generation, allocation concealment, 145 

blinding of participants, blinding of study personnel, blinding of outcome assessors, 146 

incomplete outcome data, selective reporting and other bias with the Cochrane risk of 147 

bias assessment tool [22, 25]. A study will be assigned into a level of ‘high risk of bias’, 148 

‘unclear risk of bias’ or ‘low risk of bias’ according to the match level between actual 149 
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information and evaluation criteria [22]. 150 

 151 

Statistical analysis 152 

We will firstly perform traditional pairwise meta-analysis based on random effect 153 

model, which incorporates within- and between-studies heterogeneity, to estimate the 154 

summarized odd ratio (OR) and 95% confidence intervals (CIs) [26]. Chi
2
 method will 155 

be adopted to test the heterogeneity [27] and I
2
 statistic will be used to estimate the 156 

proportion of the overall variation that is attributable to between-study heterogeneity 157 

[28]. The value of I
2
 statistic is larger than 50% indicating substantial heterogeneity 158 

[28]. We will draw the funnel plot to identify publication bias if the number of studies 159 

analyzed was more than 10 [29]. The studies with more than two comparison groups 160 

will be quantitatively incorporated in pairwise meta-analysis according to the specific 161 

comparison. 162 

Following the traditional pairwise meta-analysis, random-effects network 163 

meta-analysis will be performed according to the methods described by Chaimani and 164 

colleagues [30]. The initial values, automatically generated from software, will be used 165 

to fit the model [31]. We plan to perform 70000 iterations and 30000 burn-in for each 166 

outcome and convergence.  167 

We will generate the comparison-adjusted funnel plot to assess the small-study 168 

effects when the number of studies included in one pair of comparison was more than 169 

10 [32]. We will calculate the inconsistency factor based on the loop-specific method to 170 

assess the inconsistency [30].  171 
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The surface under the cumulative ranking curve (SUCRA) will also be drawn in 172 

order to rank all PEG-based bowel preparation regimes and a higher value suggests 173 

better results for respective regime [33].  174 

All analyses will be conducted by using the RevMan 5.3 (Copenhagen: The Nordic 175 

Cochrane Centre, The Cochrane Collaboration, 2013), Stata 14 (StataCorp, Texas) and 176 

WinBUGS 1.4 (imperial College School of Medicine at St Mary’s, London). 177 

 178 

DISCUSSION 179 

The CRC is one of the most common malignancies, and issued statistics illustrated 180 

that it is the fourth contributor to the cancer-death worldwide [1]. Colonoscopy has 181 

been regarded as the standard process of early preventing and detecting CRC in clinical 182 

practice [2]. However, diagnostic accuracy and operation safety during performing 183 

colonoscopy mainly depend on the quality of bowel preparation [34]. Although several 184 

novel bowel preparation regimes have been developed in order to improve the 185 

tolerability and compliance of patients, the PEG-based regimes have been first-line 186 

recommendation [10]. It is noted that several modified regimes have been applied in 187 

clinical practice, but no primary study and traditional pairwise meta-analysis 188 

comparing various PEG-based bowel preparation regimes with each other has been 189 

published. And thus it is still debate which PEG-based regime should be optimally 190 

described. We hence proposed this network meta-analysis to determine the optimal 191 

PEG-based regime for the purpose of facilitating the informed-decision making.  192 

This network meta-analysis was one of the first to compare the direct and indirect 193 
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effects of different PEG-based regimes for bowel preparation prior to colonoscopy. The 194 

results of the present network meta-analysis will influence evidence-based 195 

decision-making in bowel preparation regime prescription, since it will be fundamental 196 

for reliable recommendations in the consideration of bowel preparation regime before 197 

colonoscopy. 198 

 199 

STRENGTHS AND LIMITATIONS OF THIS STUDY 200 

The protocol addresses the important question of which PEG-based bowel preparation 201 

regime offers the most benefits for bowel preparation efficacy before colonoscopy. 202 

The present network meta-analysis has a clearly established aim, stringent inclusion 203 

criteria, state-of-the-art methods for data collection and quantitative synthesis. 204 

Limitations include variations in administration times of drinking the same bowel 205 

preparation regimes, diet description prior to colonoscopy, type of colonoscopies, and 206 

assessment tool for bowel preparation efficacy. 207 

 208 
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FIGURE LENGENDS 349 

Figure 1 Possible evidence network of all possible PEG-based bowel preparation 350 

regimes in terms of bowel preparation efficacy. The yellow solid line 351 

indicates direct comparisons between regimes which were directly compared 352 

in original studies. The brown node represents the each PEG-based bowel 353 

preparation regime. PEG = polyethylene glycol, SD = split dose, Asc = 354 

ascorbic acid. 355 
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The yellow solid line indicates direct comparisons between regimes which were directly compared in original 

studies. The brown node represents the each PEG-based bowel preparation regime. PEG = polyethylene 
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CENTRAL Search Algorithm 

ID  Search  

#1 Polyethylene Glycol*:ti,ab,kw or Macrogol*:ti,ab,kw or Glycol, Polyethylene:ti,ab,kw or 

Glycols, Polyethylene:ti,ab,kw or Polyethylene Oxide*:ti,ab,kw  (Word variations have 

been searched) 

#2 Oxide, Polyethylene:ti,ab,kw or Oxides, Polyethylene:ti,ab,kw or 

Polyethyleneoxide*:ti,ab,kw or Polyoxyethylene*:ti,ab,kw or Tritons:ti,ab,kw  (Word 

variations have been searched) 

#3 MeSH descriptor: [Polyethylene Glycols] explode all trees 

#4 #1 or #2 or #3  

#5 Colonoscop*:ti,ab,kw or Colonoscopic Surgical Procedure*:ti,ab,kw or Procedure, 

Colonoscopic Surgical:ti,ab,kw or Procedures, Colonoscopic Surgical:ti,ab,kw or Surgical 

Procedure, Colonoscopic:ti,ab,kw  (Word variations have been searched) 

#6 Surgery, Colonoscopic:ti,ab,kw or Surgical Procedures, Colonoscopic:ti,ab,kw or 

Colonoscopic Surger*:ti,ab,kw or Surgeries, Colonoscopic:ti,ab,kw  (Word variations have 

been searched) 

#7 MeSH descriptor: [Colonoscopy] explode all trees 

#8 #5 or #6 or #7  

#9 random*:ti,ab,kw  (Word variations have been searched) 

#10 MeSH descriptor: [Randomized Controlled Trial] explode all trees 

#11 MeSH descriptor: [Randomized Controlled Trials as Topic] explode all trees 

#12 #9 or #10 or #11  

#13 #4 and #8 and #12 
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PubMed Search Algorithm 

Search Query 

#8 

Search (((("Polyethylene Glycols"[Mesh]) OR ((((((((((Polyethylene 

Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) OR Glycol, 

Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) OR 

Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract]))) AND 

(("Colonoscopy"[Mesh]) OR (((((((((Colonoscop*[Title/Abstract]) OR Colonoscopic 

Surgical Procedure*[Title/Abstract]) OR Procedure, Colonoscopic 

Surgical[Title/Abstract]) OR Procedures, Colonoscopic Surgical[Title/Abstract]) OR 

Surgical Procedure, Colonoscopic[Title/Abstract]) OR Surgery, 

Colonoscopic[Title/Abstract]) OR Surgical Procedures, Colonoscopic[Title/Abstract]) 

OR Colonoscopic Surger*[Title/Abstract]) OR Surgeries, 

Colonoscopic[Title/Abstract]))) AND random*[Title/Abstract] Sort by: 

PublicationDate 

#7 Search random*[Title/Abstract] Sort by: PublicationDate 

#6 

Search ("Colonoscopy"[Mesh]) OR (((((((((Colonoscop*[Title/Abstract]) OR 

Colonoscopic Surgical Procedure*[Title/Abstract]) OR Procedure, Colonoscopic 

Surgical[Title/Abstract]) OR Procedures, Colonoscopic Surgical[Title/Abstract]) OR 

Surgical Procedure, Colonoscopic[Title/Abstract]) OR Surgery, 

Colonoscopic[Title/Abstract]) OR Surgical Procedures, Colonoscopic[Title/Abstract]) 

OR Colonoscopic Surger*[Title/Abstract]) OR Surgeries, 

Colonoscopic[Title/Abstract]) Sort by: PublicationDate 

#5 

Search ((((((((Colonoscop*[Title/Abstract]) OR Colonoscopic Surgical 

Procedure*[Title/Abstract]) OR Procedure, Colonoscopic Surgical[Title/Abstract]) OR 

Procedures, Colonoscopic Surgical[Title/Abstract]) OR Surgical Procedure, 

Colonoscopic[Title/Abstract]) OR Surgery, Colonoscopic[Title/Abstract]) OR Surgical 

Procedures, Colonoscopic[Title/Abstract]) OR Colonoscopic Surger*[Title/Abstract]) 

OR Surgeries, Colonoscopic[Title/Abstract] Sort by: PublicationDate 

#4 Search "Colonoscopy"[Mesh] Sort by: PublicationDate 

#3 

Search ("Polyethylene Glycols"[Mesh]) OR ((((((((((Polyethylene 

Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) OR Glycol, 

Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) OR 

Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract]) Sort by: 

PublicationDate 

#2 

Search (((((((((Polyethylene Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) 

OR Glycol, Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) 

OR Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract] Sort by: PublicationDate 

#1 Search "Polyethylene Glycols"[Mesh] Sort by: PublicationDate 
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Embase Search Algorithm 

No.  Query                                          

#10. polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 

OR 'macrogol derivative'/exp AND (colonoscop*:ab,ti OR (colonoscopic:ab,ti AND 

surgical:ab,ti AND procedure*:ab,ti) OR (procedure,:ab,ti AND colonoscopic:ab,ti AND 

surgical:ab,ti) OR (procedures,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR 

(surgical:ab,ti AND procedure,:ab,ti AND colonoscopic:ab,ti) OR (surgery,:ab,ti AND 

colonoscopic:ab,ti) OR (surgical:ab,ti AND procedures,:ab,ti AND colonoscopic:ab,ti) OR 

(colonoscopic:ab,ti AND surger*:ab,ti) OR (surgeries,:ab,ti AND colonoscopic:ab,ti) OR 

'colonoscopy'/exp) AND (random*:ab,ti OR 'randomized controlled trial'/exp OR 

'randomized controlled trial (topic)'/exp) 

#9.  random*:ab,ti OR 'randomized controlled trial'/exp OR 'randomized controlled trial 

(topic)'/exp 

#8.  'randomized controlled trial'/exp OR 'randomized controlled trial (topic)'/exp 

#7.  random*:ab,ti    

#6.  colonoscop*:ab,ti OR (colonoscopic:ab,ti AND surgical:ab,ti AND procedure*:ab,ti) OR 

(procedure,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR (procedures,:ab,ti AND 

colonoscopic:ab,ti AND surgical:ab,ti) OR (surgical:ab,ti AND procedure,:ab,ti AND 

colonoscopic:ab,ti) OR (surgery,:ab,ti AND colonoscopic:ab,ti) OR (surgical:ab,ti AND 

procedures,:ab,ti AND colonoscopic:ab,ti) OR (colonoscopic:ab,ti AND surger*:ab,ti) OR 

(surgeries,:ab,ti AND colonoscopic:ab,ti) OR 'colonoscopy'/exp 

#5.  'colonoscopy'/exp   

#4.  colonoscop*:ab,ti OR (colonoscopic:ab,ti AND surgical:ab,ti AND procedure*:ab,ti) OR 

(procedure,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR (procedures,:ab,ti AND 

colonoscopic:ab,ti AND surgical:ab,ti) OR (surgical:ab,ti AND procedure,:ab,ti AND 

colonoscopic:ab,ti) OR (surgery,:ab,ti AND colonoscopic:ab,ti) OR (surgical:ab,ti AND 
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procedures,:ab,ti AND colonoscopic:ab,ti) OR (colonoscopic:ab,ti AND surger*:ab,ti) OR 

(surgeries,:ab,ti AND colonoscopic:ab,ti) 

#3.  polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 

OR 'macrogol derivative'/exp 

#2.  'macrogol derivative'/exp  

#1.  polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item No Checklist item Page 

ADMINISTRATIVE INFORMATION 

Title:   

 Identification 1a Identify the report as a protocol of a systematic review 1 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such n.a. 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number n.a. 

Authors:   

 Contact 
3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical 

mailing address of corresponding author 
1 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 10,11 

Amendments 
4 If the protocol represents an amendment of a previously completed or published protocol, identify 

as such and list changes; otherwise, state plan for documenting important protocol amendments 
n.a. 

Support:   

 Sources 5a Indicate sources of financial or other support for the review 11 

 Sponsor 5b Provide name for the review funder and/or sponsor n.a. 

 Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol n.a. 

INTRODUCTION 

Rationale 6 Describe the rationale for the review in the context of what is already known 3,4 

Objectives 
7 Provide an explicit statement of the question(s) the review will address with reference to 

participants, interventions, comparators, and outcomes (PICO) 
4 

METHODS 

Eligibility criteria 

8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report 

characteristics (such as years considered, language, publication status) to be used as criteria for 

eligibility for the review 

5,6 

Information sources 
9 Describe all intended information sources (such as electronic databases, contact with study authors, 

trial registers or other grey literature sources) with planned dates of coverage 
6 

Search strategy 
10 Present draft of search strategy to be used for at least one electronic database, including planned 

limits, such that it could be repeated 
6, Table 1 

Study records:   
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 Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review 7 

 Selection process 
11b State the process that will be used for selecting studies (such as two independent reviewers) through 

each phase of the review (that is, screening, eligibility and inclusion in meta-analysis) 
7 

 Data collection process 
11c Describe planned method of extracting data from reports (such as piloting forms, done 

independently, in duplicate), any processes for obtaining and confirming data from investigators 
7 

Data items 
12 List and define all variables for which data will be sought (such as PICO items, funding sources), 

any pre-planned data assumptions and simplifications 
7 

Outcomes and prioritization 
13 List and define all outcomes for which data will be sought, including prioritization of main and 

additional outcomes, with rationale 
6 

Risk of bias in individual studies 

14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this 

will be done at the outcome or study level, or both; state how this information will be used in data 

synthesis 

7 

Data synthesis 

15a Describe criteria under which study data will be quantitatively synthesised 8 

15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of 

handling data and methods of combining data from studies, including any planned exploration of 

consistency (such as I
2
, Kendall’s τ) 

8 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-

regression) 
8 

15d If quantitative synthesis is not appropriate, describe the type of summary planned 8 

Meta-bias(es) 
16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective 

reporting within studies) 
8 

Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 11 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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ABSTRACT 19 

Introduction Colonoscopy has been regarded as a standard method of early detecting 20 

and removing gastrointestinal lesions, while adequate bowel preparation is the 21 

prerequisite of determining the diagnostic accuracy and treatment safety of this 22 

process. Polyethylene glycol (PEG)-based bowel preparation regime remains the first 23 

recommendation, but optimal option is still uncertainty. The aim of this systematic 24 

review and network meta-analysis of randomized controlled trials (RCTs) is to 25 

determine the optimal PEG-based bowel preparation regime before colonoscopy. 26 

Methods and analysis We will assign two investigators to independently search all 27 

potential citations, screen records, abstract essential information, and appraise risk of 28 

bias accordingly. And then, random effects pairwise and network meta-analyses of 29 

RCTs comparing 2 liters PEG alone or plus ascorbic acid (Asc) and 4 liters PEG alone 30 

with each other will be performed by using RevMan 5.3 (Copenhagen: The Nordic 31 

Cochrane Centre, The Cochrane Collaboration, 2013), Stata 14 (StataCorp, Texas) and 32 

WinBUGS 1.4 (imperial College School of Medicine at St Mary’s, London) from 33 

January 2000 to April 2017. The surface under the cumulative ranking curve (SCURA) 34 

will also be calculated in order to rank regimes. 35 

Ethics and dissemination The ethics approval and patient written informed consent 36 

will not be required because of all analyses in the present study will be performed 37 

based on data from published studies. We will submit our systematic review and 38 

network meta-analysis to a peer-reviewed scientific journal for publication. 39 

Systematic review registration PROSPRO: CRD42017068957 40 
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Strengths and limitations of this study 41 

The protocol addresses the important question of which 2 liters PEG alone or plus Asc and 4 liters 42 

PEG alone regime offers the most benefits for bowel preparation efficacy before colonoscopy. 43 

The present network meta-analysis has a clearly established aim, stringent inclusion criteria, 44 

state-of-the-art methods for data collection and quantitative synthesis. 45 

The present network meta-analysis designed series of established methods to reduce the impact of 46 

heterogeneity and risk of bias on the pooled results. 47 

The present network meta-analysis will rank all investigated PEG-based bowel preparation 48 

regimes in terms of each outcome, which facilitates evidence-informed decision-making. 49 

Limitations include variations in administration times of drinking the same bowel preparation 50 

regimes, diet description prior to colonoscopy, type of colonoscopies, and assessment tool for 51 

bowel preparation efficacy. 52 

 53 

 54 

 55 

 56 

 57 

 58 

 59 

 60 

 61 

 62 
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BACKGROUND 63 

Colorectal cancer (CRC) is one of the most common cancers diagnosed in the world 64 

and it is also the major contributor to cancer-associated morbidity and mortality 
1
. 65 

Colonoscopy has been considered as the most effective method for early detection and 66 

prevention of CRC 
2
. Published evidences suggested that early detection and 67 

endoscopic resection of polyps and abnormal lesions gastrointestinal tract can reduce 68 

approximately 50% mortality of CRC 
3,4
. It is noted that, however, the adequate bowel 69 

preparation is the prerequisite of guaranteeing diagnostic accuracy and therapeutic 70 

safety of colonoscopy 
5
. Issued data illustrated a sever fact that more than 40% of 71 

colonoscopy failures resulted from inadequate bowel preparation 
6
. Moreover, 72 

inadequate bowel preparation also caused other negative consequences such as missed 73 

detection of polyps or lesions, increased risk of procedure-related complications, and 74 

increased economic costs 
7
. Several factors can affect the quality of bowel preparation 75 

8
, and low patient-based compliance, poor palatability of bowel preparation solution, 76 

and inevitable requirement of drinking a large volume of preparation solution account 77 

for 20% to 25% inadequate bowel preparations 
7
. However, low patient-based 78 

compliance with recommend regime play a decisive role in the overall success of the 79 

procedure 
9
. 80 

For the purpose of improving quality of bowel preparation, several regimes have 81 

been developed such as polyethylene glycol (PEG)-based solutions, sodium phosphate 82 

(NaP), and sodium picosulfate solutions. Of these all regimes, PEG-based regimes are 83 

still first recommendation 
10
. Several modified regimes, including split-dose regime, 84 
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low-volume regime, low-volume plus ascorbic acid (Asc), have been designed 85 

because patients are difficult to intake traditional 4L PEG owing to the large volume 86 

of fluid and poor palatability 
11
. A series of randomized controlled trials (RCTs) have 87 

been performed to investigate the comparative efficacy of split dose versus single 88 

dose 
12
, low volume (2L) plus Asc versus traditional volume (4L) 

13
, and low volume 89 

plus Asc versus low volume 
14
. However, the study regarding low volume versus 90 

traditional volume, low volume versus low volume plus Asc with split dose, and low 91 

volume versus traditional volume with split dose have not yet been identified. 92 

Moreover, individual study is difficult to identify subtle clinical differences owing to 93 

the smaller patient number 
15
. Several meta-analyses have also been performed to 94 

evaluate the efficacy of low volume versus traditional volume 
16
, low volume versus 95 

plus Asc versus traditional volume 
17
, and split dose versus single dose 

18,19
. 96 

Traditional meta-analysis methods, however, is unable to investigate the comparative 97 

efficacy of more than 2 interventions. 98 

In order to solve the limitations of traditional meta-analysis technique, Bayesian 99 

network meta-analysis based on Markov Chain Monte Carlo (MCMC) and Gibbs 100 

Sampling, the expansion of pairwise meta-analysis, has been developed to evaluate 101 

the comparative efficacy of multiple treatments which are not directly compared in 102 

individual RCT 
20
. And thus, we proposed this network meta-analysis to establish the 103 

effects of comparing 2 liters PEG alone or plus Asc and 4 liters PEG alone with each 104 

other prior to colonoscopy. We designed this systematic review and network 105 

meta-analysis on May 10, 2017; and we expected to complete this study on December 106 
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31, 2017. 107 

 108 

METHODS AND DESIGN 109 

We designed and completed this protocol for systematic review and network 110 

meta-analysis according to the preferred reporting items for systematic review and 111 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation 
21
. The 112 

systematic review and network meta-analysis was registered in International 113 

Prospective Register of Systematic Reviews (PROSPERO) (CRD42017068957). We 114 

will perform this traditional pairwise and network meta-analysis in accordance with 115 

the Cochrane Handbook for Systematic Reviews of Interventions 
22
 and report all 116 

results according to the preferred reporting items for systematic review and 117 

meta-analysis for network meta-analysis (PRISMA-NMA) 
23
.  118 

 119 

Selection criteria 120 

In our meta-analysis, the study will be considered if the following inclusion criteria 121 

are met: (i) Patients: all adult patients undergoing elective colonoscopy, irrespective of 122 

outpatients and inpatients; (ii) Intervention: all PEG-based bowel preparation regimes 123 

including 4L PEG and 2L PEG plus Asc with single or split dose and did not combine 124 

with other drugs, we drawn the possible evidence network according to the targeted 125 

regimes in terms of bowel preparation efficacy (see Figure 1); (iii) Outcomes: bowel 126 

preparation efficacy (BPE) was regarded as primary outcome, and the secondary 127 

outcomes including compliance with recommend regime (CP), preference to repeat 128 
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the same regime (PRSR), acceptance to regime (AT), adverse events (AEs), and 129 

detection rate of polyps and adenomas (DRPA); (iv) Study design: only RCTs were 130 

included, abstract with sufficient data was also considered; and (vi) Language: only 131 

full-text published in English Language will be included. 132 

Study will be excluded if it met at least one of following criteria: (i) essential 133 

information cannot be extracted; (ii) duplication with poor methodology and 134 

insufficient data; (iii) non-original research types such as review, editorial, letter to the 135 

editor and comments; and (iv) the study investigating the potential of bowel 136 

preparation regime in special patients such as elderly or previous poor bowel 137 

preparation. 138 

 139 

Definition of outcomes 140 

In our systemic review and network meta-analysis, the BPE was also regarded as 141 

successful bowel preparation, and it was defined an Ottawa score of < 5 or a Boston 142 

Bowel Preparation Scale (BBPS) score of ≥ 2 for all locations or an excellent or 143 

good bowel preparation designation on the Aronchik scale or other non-validated 3-, 144 

4-, or 5-point scales (excellent, good, fair, poor, very poor). CP was defined as 145 

adherence to the bowel preparation prescribed or consumption of at least 75% of the 146 

prescribed bowel preparation. PRSR, AT and AEs were measured by using the 147 

specified questionnaires in each eligible study (i.e. defined by individual study). 148 

DRPA refers to the number of detecting actually polyps and adenomas. 149 

 150 
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Identification of citations 151 

We will firstly electronically search the PubMed, Cochrane Central Register of 152 

Controlled Trials (CENTRAL), and EMBASE in order to capture all potential records 153 

investigating the comparative efficacy of different PEG-based bowel preparation 154 

regimes from January 2000 to April 2017. “Colonoscopy”, “polyethylene glycols”, and 155 

“random” were used to construct search algorithms in accordance with the requests of 156 

targeted databases, and all possible search algorithms have been documented in 157 

electronical supplementary material Table 1 (ESM-Table 1).  158 

After electronic search, we will also hand check the reference lists of all eligible 159 

studies and topic-related review and electronically retrieve the Clinicaltrial.gov for the 160 

purpose of covering all potential eligible study. It is noted that, however, only studies 161 

published in English will be considered in our systematic review and network 162 

meta-analysis.  163 

 164 

Data extraction 165 

We have designed a standard data extraction form before performed our previous 166 

two systematic reviews and network meta-analyses (see electronical supplementary 167 

material-SDE). All captured citations will be imposed into EndNote literature 168 

management software version X7. We will consequently assign two reviewers to 169 

abstract the basic information and data for specific outcome from eligible study, such 170 

as first author, publication year, age of participants, sample size, bowel preparation 171 

regimes, and outcomes of interest using this standard data extraction form 
24
. We will 172 
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contact the corresponding author if sufficient data of an eligible study cannot be 173 

abstracted from full-text. The Kappa value will be calculated in order to assess the 174 

inter-investigator reliability. We will establish the consensus principle to be the 175 

method of resolving divergences between reviewers. 176 

 177 

Quality assessment of individual study 178 

We will assign two independent reviewers to appraise the risk of bias from seven 179 

domains including randomization sequence generation, allocation concealment, 180 

blinding of participants, blinding of study personnel, blinding of outcome assessors, 181 

incomplete outcome data, selective reporting and other bias with the Cochrane risk of 182 

bias assessment tool 
22,25

. A study will be assigned into a level of ‘high risk of bias’, 183 

‘unclear risk of bias’ or ‘low risk of bias’ according to the match level between actual 184 

information and evaluation criteria 
22
. 185 

 186 

Description of the available data 187 

We derived each pairwise comparison from descriptive statistics on available data 188 

and selected variables for study and population characteristics such as age, study 189 

length and outcome-relevant baseline risk factors. A network diagram was used for 190 

each outcome to present the direct comparisons between different bowel preparation 191 

regimes and control groups. In these diagrams, nodes (circles) represented various 192 

bowel preparations and their sizes were proportional to the sample size of each 193 

respective intervention; edges (lines) indicated direct comparisons and their 194 
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thicknesses were proportional to the standard error (precision). 195 

 196 

Statistical analysis 197 

We will firstly perform traditional pairwise meta-analysis based on random effect 198 

model, which incorporates within- and between-studies heterogeneity, to estimate the 199 

summarized odd ratio (OR) and 95% confidence intervals (CIs) 
26
. Chi

2
 method will 200 

be adopted to test the heterogeneity 
27
 and I

2
 statistic will be used to estimate the 201 

proportion of the overall variation that is attributable to between-study heterogeneity 202 

28
. The value of I

2
 statistic is larger than 50% indicating substantial heterogeneity 

28
. 203 

We will draw the funnel plot to identify publication bias if the number of studies 204 

analyzed was more than 10 
29
. The studies with more than two comparison groups will 205 

be quantitatively incorporated in pairwise meta-analysis according to the specific 206 

comparison. 207 

Following the traditional pairwise meta-analysis, random-effects network 208 

meta-analysis will be performed according to the methods described by Chaimani and 209 

colleagues 
30
. The initial values, automatically generated from software, will be used 210 

to fit the model 
31
. We plan to perform 70000 iterations and 30000 burn-in for each 211 

outcome and convergence.  212 

  The surface under the cumulative ranking curve (SUCRA) will also be drawn in 213 

order to rank all PEG-based bowel preparation regimes and a higher value suggests 214 

better results for respective regime 
32
.  215 

All analyses will be conducted by using the RevMan 5.3 (Copenhagen: The Nordic 216 
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Cochrane Centre, The Cochrane Collaboration, 2013), Stata 14 (StataCorp, Texas) and 217 

WinBUGS 1.4 (imperial College School of Medicine at St Mary’s, London). 218 

 219 

Assessment of small study effects and inconsistency 220 

We will generate the comparison-adjusted funnel plot to assess the small-study 221 

effects when the number of studies included in one pair of comparison was more than 222 

10 
33
. We will calculate the inconsistency factor based on the loop-specific method to 223 

assess the inconsistency 
30
.  224 

 225 

Subgroup and sensitivity analyses 226 

In case of possible important heterogeneity or inconsistency, we explored the 227 

possible sources using subgroup and meta-regression analyses. Subgroup analyses 228 

were planned for time of colonoscopy, patient sources and age. Sensitivity analyses 229 

were planned for bowel preparation quality by analyzing only studies considered 230 

being at low risk of bias. 231 

 232 

DISCUSSION 233 

The CRC is one of the most common malignancies, and issued statistics illustrated 234 

that it is the fourth contributor to the cancer-death worldwide 
1
. Colonoscopy has been 235 

regarded as the standard process of early preventing and detecting CRC in clinical 236 

practice 
2
. However, diagnostic accuracy and operation safety during performing 237 

colonoscopy mainly depend on the quality of bowel preparation 
34
. Although several 238 
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novel bowel preparation regimes have been developed in order to improve the 239 

tolerability and compliance of patients, the PEG-based regimes have been first-line 240 

recommendation 
10
. It is noted that several modified regimes have been applied in 241 

clinical practice, but no primary study and traditional pairwise meta-analysis 242 

comparing various PEG-based bowel preparation regimes with each other has been 243 

published. And thus it is still debate which PEG-based regime should be optimally 244 

described. We hence proposed this network meta-analysis to determine the optimal 245 

PEG-based regime for the purpose of facilitating the informed-decision making.  246 

This network meta-analysis was one of the first to compare the direct and indirect 247 

effects of different PEG-based regimes for bowel preparation prior to colonoscopy. 248 

The results of the present network meta-analysis will influence evidence-based 249 

decision-making in bowel preparation regime prescription, since it will be 250 

fundamental for reliable recommendations in the consideration of bowel preparation 251 

regime before colonoscopy. 252 
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FIGURE LENGENDS 374 

Figure 1 Possible evidence network of all possible PEG-based bowel preparation 375 

regimes in terms of bowel preparation efficacy. The yellow solid line 376 

indicates direct comparisons between regimes which were directly compared 377 

in original studies. The brown node represents the each PEG-based bowel 378 

preparation regime. PEG = polyethylene glycol, SD = split dose, Asc = 379 

ascorbic acid. 380 
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The yellow solid line indicates direct comparisons between regimes which were directly compared in original 

studies. The brown node represents the each PEG-based bowel preparation regime. PEG = polyethylene 

glycol, SD = split dose, Asc = ascorbic acid.  
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 CENTRAL Search Algorithm 

ID  Search  

#1 Polyethylene Glycol*:ti,ab,kw or Macrogol*:ti,ab,kw or Glycol, Polyethylene:ti,ab,kw or 

Glycols, Polyethylene:ti,ab,kw or Polyethylene Oxide*:ti,ab,kw  (Word variations have 

been searched) 

#2 Oxide, Polyethylene:ti,ab,kw or Oxides, Polyethylene:ti,ab,kw or 

Polyethyleneoxide*:ti,ab,kw or Polyoxyethylene*:ti,ab,kw or Tritons:ti,ab,kw  (Word 

variations have been searched) 

#3 MeSH descriptor: [Polyethylene Glycols] explode all trees 

#4 #1 or #2 or #3  

#5 Colonoscop*:ti,ab,kw or Colonoscopic Surgical Procedure*:ti,ab,kw or Procedure, 

Colonoscopic Surgical:ti,ab,kw or Procedures, Colonoscopic Surgical:ti,ab,kw or Surgical 

Procedure, Colonoscopic:ti,ab,kw  (Word variations have been searched) 

#6 Surgery, Colonoscopic:ti,ab,kw or Surgical Procedures, Colonoscopic:ti,ab,kw or 

Colonoscopic Surger*:ti,ab,kw or Surgeries, Colonoscopic:ti,ab,kw  (Word variations have 

been searched) 

#7 MeSH descriptor: [Colonoscopy] explode all trees 

#8 #5 or #6 or #7  

#9 random*:ti,ab,kw  (Word variations have been searched) 

#10 MeSH descriptor: [Randomized Controlled Trial] explode all trees 

#11 MeSH descriptor: [Randomized Controlled Trials as Topic] explode all trees 

#12 #9 or #10 or #11  

#13 #4 and #8 and #12 
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PubMed Search Algorithm 

Search Query 

#8 

Search (((("Polyethylene Glycols"[Mesh]) OR ((((((((((Polyethylene 

Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) OR Glycol, 

Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) OR 

Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract]))) AND 

(("Colonoscopy"[Mesh]) OR (((((((((Colonoscop*[Title/Abstract]) OR Colonoscopic 

Surgical Procedure*[Title/Abstract]) OR Procedure, Colonoscopic 

Surgical[Title/Abstract]) OR Procedures, Colonoscopic Surgical[Title/Abstract]) OR 

Surgical Procedure, Colonoscopic[Title/Abstract]) OR Surgery, 

Colonoscopic[Title/Abstract]) OR Surgical Procedures, Colonoscopic[Title/Abstract]) 

OR Colonoscopic Surger*[Title/Abstract]) OR Surgeries, 

Colonoscopic[Title/Abstract]))) AND random*[Title/Abstract] Sort by: 

PublicationDate 

#7 Search random*[Title/Abstract] Sort by: PublicationDate 

#6 

Search ("Colonoscopy"[Mesh]) OR (((((((((Colonoscop*[Title/Abstract]) OR 

Colonoscopic Surgical Procedure*[Title/Abstract]) OR Procedure, Colonoscopic 

Surgical[Title/Abstract]) OR Procedures, Colonoscopic Surgical[Title/Abstract]) OR 

Surgical Procedure, Colonoscopic[Title/Abstract]) OR Surgery, 

Colonoscopic[Title/Abstract]) OR Surgical Procedures, Colonoscopic[Title/Abstract]) 

OR Colonoscopic Surger*[Title/Abstract]) OR Surgeries, 

Colonoscopic[Title/Abstract]) Sort by: PublicationDate 

#5 

Search ((((((((Colonoscop*[Title/Abstract]) OR Colonoscopic Surgical 

Procedure*[Title/Abstract]) OR Procedure, Colonoscopic Surgical[Title/Abstract]) OR 

Procedures, Colonoscopic Surgical[Title/Abstract]) OR Surgical Procedure, 

Colonoscopic[Title/Abstract]) OR Surgery, Colonoscopic[Title/Abstract]) OR Surgical 

Procedures, Colonoscopic[Title/Abstract]) OR Colonoscopic Surger*[Title/Abstract]) 

OR Surgeries, Colonoscopic[Title/Abstract] Sort by: PublicationDate 

#4 Search "Colonoscopy"[Mesh] Sort by: PublicationDate 

#3 

Search ("Polyethylene Glycols"[Mesh]) OR ((((((((((Polyethylene 

Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) OR Glycol, 

Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) OR 

Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract]) Sort by: 

PublicationDate 

#2 

Search (((((((((Polyethylene Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) 

OR Glycol, Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) 

OR Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract] Sort by: PublicationDate 

#1 Search "Polyethylene Glycols"[Mesh] Sort by: PublicationDate 
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 Embase Search Algorithm 

No.  Query                                          

#10. polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 

OR 'macrogol derivative'/exp AND (colonoscop*:ab,ti OR (colonoscopic:ab,ti AND 

surgical:ab,ti AND procedure*:ab,ti) OR (procedure,:ab,ti AND colonoscopic:ab,ti AND 

surgical:ab,ti) OR (procedures,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR 

(surgical:ab,ti AND procedure,:ab,ti AND colonoscopic:ab,ti) OR (surgery,:ab,ti AND 

colonoscopic:ab,ti) OR (surgical:ab,ti AND procedures,:ab,ti AND colonoscopic:ab,ti) OR 

(colonoscopic:ab,ti AND surger*:ab,ti) OR (surgeries,:ab,ti AND colonoscopic:ab,ti) OR 

'colonoscopy'/exp) AND (random*:ab,ti OR 'randomized controlled trial'/exp OR 

'randomized controlled trial (topic)'/exp) 

#9.  random*:ab,ti OR 'randomized controlled trial'/exp OR 'randomized controlled trial 

(topic)'/exp 

#8.  'randomized controlled trial'/exp OR 'randomized controlled trial (topic)'/exp 

#7.  random*:ab,ti    

#6.  colonoscop*:ab,ti OR (colonoscopic:ab,ti AND surgical:ab,ti AND procedure*:ab,ti) OR 

(procedure,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR (procedures,:ab,ti AND 

colonoscopic:ab,ti AND surgical:ab,ti) OR (surgical:ab,ti AND procedure,:ab,ti AND 

colonoscopic:ab,ti) OR (surgery,:ab,ti AND colonoscopic:ab,ti) OR (surgical:ab,ti AND 

procedures,:ab,ti AND colonoscopic:ab,ti) OR (colonoscopic:ab,ti AND surger*:ab,ti) OR 

(surgeries,:ab,ti AND colonoscopic:ab,ti) OR 'colonoscopy'/exp 

#5.  'colonoscopy'/exp   

#4.  colonoscop*:ab,ti OR (colonoscopic:ab,ti AND surgical:ab,ti AND procedure*:ab,ti) OR 

(procedure,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR (procedures,:ab,ti AND 

colonoscopic:ab,ti AND surgical:ab,ti) OR (surgical:ab,ti AND procedure,:ab,ti AND 

colonoscopic:ab,ti) OR (surgery,:ab,ti AND colonoscopic:ab,ti) OR (surgical:ab,ti AND 
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procedures,:ab,ti AND colonoscopic:ab,ti) OR (colonoscopic:ab,ti AND surger*:ab,ti) OR 

(surgeries,:ab,ti AND colonoscopic:ab,ti) 

#3.  polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 

OR 'macrogol derivative'/exp 

#2.  'macrogol derivative'/exp  

#1.  polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 
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Basic Characteristics of Included into Study 

Study Information Author Year Country 

   

Methods 

Allocation  

Duration  

Blinding  

Location  

Participants 

Diagnosis                                                           Pts were diagnosed as GC based histology. 

Age  Study Group Control Group 

  

Sex  Study Group Control Group 

  

Length of Illness Study Group Control Group 

  

Inclusion criteria 

 

Exclusion criteria  

 

Interventions 

Treatment 

Group 
Content 

 

Control 

group 
Content 

 

Outcomes   

Notes   
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Continuous Data 

Outcomes 

Name of outcome 

 

Data  extraction 

 Median Range P 

ECT group    
Paroxetin group   

Continuous Data 

Outcomes 

Name of outcome 

 

Data  extraction 

 Median Range P 

ECT group    
Paroxetin group   

 

 

 

 

 

 

 

 

Drop-outs 

Drop out due to Study group Control group 

the numbers of patients in the early stage     

the numbers of patients in the late stage     

Binary Data 

Outcomes 

Name of Outcome Event number Total number 
 

Study group   

Control group   

Binary Data 

Outcomes 

Name of Outcome Event number Total number 
 

Study group   

Control group   

Binary Data 

Outcomes Name of Outcome Event number Total number 

    

 Study group   

 Control group   
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Assessing of Risk of Bias Tool 
Item Description Risk of Bias 

Sequence 

Generation 

Describe the method used to generate the allocation 

sequence in sufficient detail to allow an assessment 

of whether it should produce comparable groups 

Was the allocation 

sequence adequately 

generated? 

Comment:  

 

Low Risk 

Allocation 

Concealment 

Describe the method used to conceal the allocation 

sequence in sufficient detail to determine whether 

intervention allocations could have been foreseen 

Was the allocation 

adequately 

concealed? 

Comment:  

 

 

Low Risk 

Blinding of 

Participants and 

Personnel 

Describe all measures used, if any, to blind study 

participants and personnel from knowledge of which 

intervention a participant received. Provide any 

information relating to whether the intended blinding 

was effective 

Was knowledge of the 

allocated intervention 

adequately prevented 

during the study? 

Comment:  

 

 

Low Risk 

Blinding of 

Outcome 

Assessors 

Describe all measures used, if any, to blind outcome 

assessors from knowledge of which intervention a 

participant received. Provide any information relating 

to whether the intended blinding was effective. 

Was knowledge of the 

allocated intervention 

adequately prevented 

during the study? 

Comment:  

 

 

Unclear 

Incomplete 

Outcome Data 

Describe the completeness of outcome data for each 

main outcome, including attrition and exclusions from 

the analysis. State whether attrition and exclusions 

were reported, the numbers in each intervention 

group (compared with total randomized participants), 

reasons for attrition/exclusions where reported, and 

any reinclusions in analyses performed by the review 

authors. 

Were incomplete 

outcome data 

adequately 

addressed? 

Comment:  

 

 

Low Risk 

Selective 

Outcome 

Reporting 

State how the possibility of selective outcome 

reporting was examined by the review authors and 

what was found. 

Are reports of the 

study free of 

suggestion of selective 

outcome reporting? Comment:  

  

 

Low Risk 

Other Bias State any important concerns about bias not 

addressed in the other domains in the tool. If 

particular questions/entries were re-specified in the 

review protocol, responses should be provided for 

each question/entry 

Was the study 

apparently free of 

other problems that 

could put it at high risk 

of bias? 

Comment:  

 

 

Low Risk 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item No Checklist item Page 

ADMINISTRATIVE INFORMATION 

Title:   

 Identification 1a Identify the report as a protocol of a systematic review 1 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such n.a. 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number n.a. 

Authors:   

 Contact 
3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical 

mailing address of corresponding author 
1 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 10,11 

Amendments 
4 If the protocol represents an amendment of a previously completed or published protocol, identify 

as such and list changes; otherwise, state plan for documenting important protocol amendments 
n.a. 

Support:   

 Sources 5a Indicate sources of financial or other support for the review 11 

 Sponsor 5b Provide name for the review funder and/or sponsor n.a. 

 Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol n.a. 

INTRODUCTION 

Rationale 6 Describe the rationale for the review in the context of what is already known 3,4 

Objectives 
7 Provide an explicit statement of the question(s) the review will address with reference to 

participants, interventions, comparators, and outcomes (PICO) 
4 

METHODS 

Eligibility criteria 

8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report 

characteristics (such as years considered, language, publication status) to be used as criteria for 

eligibility for the review 

5,6 

Information sources 
9 Describe all intended information sources (such as electronic databases, contact with study authors, 

trial registers or other grey literature sources) with planned dates of coverage 
6 

Search strategy 
10 Present draft of search strategy to be used for at least one electronic database, including planned 

limits, such that it could be repeated 
6, Table 1 

Study records:   
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 Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review 7 

 Selection process 
11b State the process that will be used for selecting studies (such as two independent reviewers) through 

each phase of the review (that is, screening, eligibility and inclusion in meta-analysis) 
7 

 Data collection process 
11c Describe planned method of extracting data from reports (such as piloting forms, done 

independently, in duplicate), any processes for obtaining and confirming data from investigators 
7 

Data items 
12 List and define all variables for which data will be sought (such as PICO items, funding sources), 

any pre-planned data assumptions and simplifications 
7 

Outcomes and prioritization 
13 List and define all outcomes for which data will be sought, including prioritization of main and 

additional outcomes, with rationale 
6 

Risk of bias in individual studies 

14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this 

will be done at the outcome or study level, or both; state how this information will be used in data 

synthesis 

7 

Data synthesis 

15a Describe criteria under which study data will be quantitatively synthesised 8 

15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of 

handling data and methods of combining data from studies, including any planned exploration of 

consistency (such as I
2
, Kendall’s τ) 

8 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-

regression) 
8 

15d If quantitative synthesis is not appropriate, describe the type of summary planned 8 

Meta-bias(es) 
16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective 

reporting within studies) 
8 

Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 11 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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2 

 

ABSTRACT 21 

Introduction Colonoscopy has been regarded as a standard method of early detecting 22 

and removing gastrointestinal lesions, while adequate bowel preparation is the 23 

prerequisite of determining the diagnostic accuracy and treatment safety of this 24 

process. Polyethylene glycol (PEG)-based bowel preparation regime remains the first 25 

recommendation, but optimal option is still uncertainty. The aim of this systematic 26 

review and network meta-analysis of randomized controlled trials (RCTs) is to 27 

determine the optimal PEG-based bowel preparation regime before colonoscopy. 28 

Methods and analysis We will assign two investigators to independently search all 29 

potential citations, screen records, abstract essential information, and appraise risk of 30 

bias accordingly. And then, random effects pairwise and network meta-analyses of 31 

RCTs comparing 2 liters PEG alone or plus ascorbic acid (Asc) and 4 liters PEG alone 32 

with each other will be performed by using RevMan 5.3 (Copenhagen: The Nordic 33 

Cochrane Centre, The Cochrane Collaboration, 2013), Stata 14 (StataCorp, Texas) and 34 

WinBUGS 1.4 (imperial College School of Medicine at St Mary’s, London) from 35 

January 2000 to April 2017. The surface under the cumulative ranking curve (SCURA) 36 

will also be calculated in order to rank regimes. 37 

Ethics and dissemination The ethics approval and patient written informed consent 38 

will not be required because of all analyses in the present study will be performed 39 

based on data from published studies. We will submit our systematic review and 40 

network meta-analysis to a peer-reviewed scientific journal for publication. 41 

Systematic review registration PROSPRO: CRD42017068957 42 
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Strengths and limitations of this study 43 

� The protocol addresses the important question of which 2 liters PEG alone or plus Asc and 4 44 

liters PEG alone regime offers the most benefits for bowel preparation efficacy before 45 

colonoscopy. 46 

� The present network meta-analysis has a clearly established aim, stringent inclusion criteria, 47 

state-of-the-art methods for data collection and quantitative synthesis. 48 

� The present network meta-analysis will design a series of established methods to increase the 49 

reliability of pooled results through rationally addressing heterogeneity and risk of bias. 50 

� The present network meta-analysis will rank all investigated PEG-based bowel preparation 51 

regimes in terms of each outcome, which facilitates evidence-informed decision-making. 52 

� Limitations include variations in administration times of drinking the same bowel preparation 53 

regimes, diet description prior to colonoscopy, type of colonoscopies, and assessment tool for 54 

bowel preparation efficacy. 55 

 56 

 57 

 58 

 59 

 60 

 61 

 62 

 63 

 64 
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4 

 

BACKGROUND 65 

Colorectal cancer (CRC) is one of the most common cancers diagnosed in the world 66 

and it is also the major contributor to cancer-associated morbidity and mortality 
1
. 67 

Colonoscopy has been considered as the most effective method for early detection and 68 

prevention of CRC 
2
. Published evidences suggested that early detection and 69 

endoscopic resection of polyps and abnormal lesions gastrointestinal tract can reduce 70 

approximately 50% mortality of CRC 
3,4
. It is noted that, however, the adequate bowel 71 

preparation is the prerequisite of guaranteeing diagnostic accuracy and therapeutic 72 

safety of colonoscopy 
5
. Issued data illustrated a sever fact that more than 40% of 73 

colonoscopy failures resulted from inadequate bowel preparation 
6
. Moreover, 74 

inadequate bowel preparation also caused other negative consequences such as missed 75 

detection of polyps or lesions, increased risk of procedure-related complications, and 76 

increased economic costs 
7
. Several factors can affect the quality of bowel preparation 77 

8
, and low patient-based compliance, poor palatability of bowel preparation solution, 78 

and inevitable requirement of drinking a large volume of preparation solution account 79 

for 20% to 25% inadequate bowel preparations 
7
. However, low patient-based 80 

compliance with recommend regime play a decisive role in the overall success of the 81 

procedure 
9
. 82 

For the purpose of improving quality of bowel preparation, several regimes have 83 

been developed such as polyethylene glycol (PEG)-based solutions, sodium phosphate 84 

(NaP), and sodium picosulfate solutions. Of these all regimes, PEG-based regimes are 85 

still first recommendation 
10
. Several modified regimes, including split-dose regime, 86 
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low-volume regime, low-volume plus ascorbic acid (Asc), have been designed 87 

because patients are difficult to intake traditional 4L PEG owing to the large volume 88 

of fluid and poor palatability 
11
. A series of randomized controlled trials (RCTs) have 89 

been performed to investigate the comparative efficacy of split dose versus single 90 

dose 
12
, low volume (2L) plus Asc versus traditional volume (4L) 

13
, and low volume 91 

plus Asc versus low volume 
14
. However, the study regarding low volume versus 92 

traditional volume, low volume versus low volume plus Asc with split dose, and low 93 

volume versus traditional volume with split dose have not yet been identified. 94 

Moreover, individual study is difficult to identify subtle clinical differences owing to 95 

the smaller patient number 
15
. Several meta-analyses have also been performed to 96 

evaluate the efficacy of low volume versus traditional volume 
16
, low volume versus 97 

plus Asc versus traditional volume 
17
, and split dose versus single dose 

18,19
. 98 

Traditional meta-analysis methods, however, is unable to investigate the comparative 99 

efficacy of more than 2 interventions. 100 

In order to solve the limitations of traditional meta-analysis technique, Bayesian 101 

network meta-analysis based on Markov Chain Monte Carlo (MCMC) and Gibbs 102 

Sampling, the expansion of pairwise meta-analysis, has been developed to evaluate 103 

the comparative efficacy of multiple treatments which are not directly compared in 104 

individual RCT 
20
. And thus, we proposed this network meta-analysis to establish the 105 

effects of comparing 2 liters PEG alone or plus Asc and 4 liters PEG alone with each 106 

other prior to colonoscopy. We designed this systematic review and network 107 

meta-analysis on May 10, 2017; and we expected to complete this study on December 108 
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31, 2017. 109 

 110 

METHODS AND DESIGN 111 

We designed and completed this protocol for systematic review and network 112 

meta-analysis according to the preferred reporting items for systematic review and 113 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation 
21
. The 114 

systematic review and network meta-analysis was registered in International 115 

Prospective Register of Systematic Reviews (PROSPERO) (CRD42017068957). We 116 

will perform this traditional pairwise and network meta-analysis in accordance with 117 

the Cochrane Handbook for Systematic Reviews of Interventions 
22
 and report all 118 

results according to the preferred reporting items for systematic review and 119 

meta-analysis for network meta-analysis (PRISMA-NMA) 
23
.  120 

 121 

Selection criteria 122 

In our meta-analysis, the study will be considered if the following inclusion criteria 123 

are met: (i) Patients: all adult patients undergoing elective colonoscopy in endoscopy 124 

center, irrespective of outpatients and inpatients; (ii) Intervention: all PEG-based 125 

bowel preparation regimes including 4L PEG and 2L PEG plus Asc with single or 126 

split dose and did not combine with other drugs, we drawn the possible evidence 127 

network according to the targeted regimes in terms of bowel preparation efficacy (see 128 

Figure 1); (iii) Outcomes: bowel preparation efficacy (BPE) was regarded as primary 129 

outcome, and the secondary outcomes including compliance with recommend regime 130 
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(CP), preference to repeat the same regime (PRSR), acceptance to regime (AT), 131 

adverse events (AEs), and detection rate of polyps and adenomas (DRPA) and 132 

colorectal cancer (DRCRC); (iv) Study design: only RCTs were included, abstract 133 

with sufficient data was also considered; and (vi) Language: only full-text published 134 

in English- and Chinese Language will be considered because of translator who is 135 

well versed in other languages was not included. 136 

Study will be excluded if it met at least one of following criteria: (i) essential 137 

information cannot be extracted; (ii) duplication with poor methodology and 138 

insufficient data; (iii) non-original research types such as review, editorial, letter to the 139 

editor and comments; and (iv) the study investigating the potential of bowel 140 

preparation regime in special patients such as elderly or previous poor bowel 141 

preparation. 142 

 143 

Definition of outcomes 144 

In our systemic review and network meta-analysis, the BPE was also regarded as 145 

successful bowel preparation, and it was defined an Ottawa score of < 5 or a Boston 146 

Bowel Preparation Scale (BBPS) score of ≥ 2 for all locations or an excellent or 147 

good bowel preparation designation on the Aronchik scale or other non-validated 3-, 148 

4-, or 5-point scales (excellent, good, fair, poor, very poor), which was rated by 149 

colonoscopist during performing colonoscopy. CP was defined as adherence to the 150 

bowel preparation prescribed or consumption of at least 75% of the prescribed bowel 151 

preparation, which was evaluated before performed the colonoscopy. PRSR, AT and 152 
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AEs were measured by using the specified questionnaires in each eligible study after 153 

completed the colonoscopy examine (i.e. defined by individual study). DRPA and 154 

DRCRC refer to the number of detecting actually polyps and adenomas and CRC 155 

respectively, which were all established histopathologically. 156 

 157 

Identification of citations 158 

We will firstly electronically search the PubMed, Cochrane Central Register of 159 

Controlled Trials (CENTRAL), EMBASE, China National Knowledge Infrastructure 160 

(CNKI), and Chinses Biomedical Literatures database (CBM) in order to capture all 161 

potential records investigating the comparative efficacy of different PEG-based bowel 162 

preparation regimes from January 2000 to April 2017. “Colonoscopy”, “polyethylene 163 

glycols”, and “random” were used to construct search algorithms in accordance with 164 

the requests of targeted databases, and all possible search algorithms have been 165 

documented in electronical supplementary material Table 1 (ESM-Table 1).  166 

After electronic search, we will also hand check the reference lists of all eligible 167 

studies and topic-related review and electronically retrieve the Clinicaltrial.gov for the 168 

purpose of covering all potential eligible study. It is noted that, however, only studies 169 

published in English- and Chinese language will be considered in our systematic 170 

review and network meta-analysis.  171 

 172 

Data extraction 173 

We have designed a standard data extraction form before performed our previous 174 
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two systematic reviews and network meta-analyses (see electronical supplementary 175 

material-SDE). All captured citations will be imposed into EndNote literature 176 

management software version X7. We will consequently assign two reviewers to 177 

abstract the basic information and data for specific outcome from eligible study, such 178 

as first author, publication year, age of participants, sample size, bowel preparation 179 

regimes, and outcomes of interest using this standard data extraction form 
24
. We will 180 

contact the corresponding author if sufficient data of an eligible study cannot be 181 

abstracted from full-text. The Kappa value will be calculated in order to assess the 182 

inter-investigator reliability. We will establish the consensus principle to be the 183 

method of resolving divergences between reviewers. 184 

 185 

Quality assessment of individual study 186 

We will assign two independent reviewers to appraise the risk of bias from seven 187 

domains including randomization sequence generation, allocation concealment, 188 

blinding of participants, blinding of study personnel, blinding of outcome assessors, 189 

incomplete outcome data, selective reporting and other bias with the Cochrane risk of 190 

bias assessment tool 
22,25

. A study will be assigned into a level of ‘high risk of bias’, 191 

‘unclear risk of bias’ or ‘low risk of bias’ according to the match level between actual 192 

information and evaluation criteria 
22
. 193 

 194 

Description of the available data 195 

We derived each pairwise comparison from descriptive statistics on available data 196 
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and selected variables for study and population characteristics such as age, study 197 

length and outcome-relevant baseline risk factors. A network diagram was used for 198 

each outcome to present the direct comparisons between different bowel preparation 199 

regimes and control groups. In these diagrams, nodes (circles) represented various 200 

bowel preparations and their sizes were proportional to the sample size of each 201 

respective intervention; edges (lines) indicated direct comparisons and their 202 

thicknesses were proportional to the standard error (precision). 203 

 204 

Statistical analysis 205 

We will firstly perform traditional pairwise meta-analysis based on random effect 206 

model, which incorporates within- and between-studies heterogeneity, to estimate the 207 

summarized odd ratio (OR) and 95% confidence intervals (CIs) 
26
. Chi

2
 method will 208 

be adopted to test the heterogeneity 
27
 and I

2
 statistic will be used to estimate the 209 

proportion of the overall variation that is attributable to between-study heterogeneity 210 

28
. The value of I

2
 statistic is larger than 50% indicating substantial heterogeneity 

28
. 211 

We will draw the funnel plot to identify publication bias if the number of studies 212 

analyzed was more than 10 
29
. The studies with more than two comparison groups will 213 

be quantitatively incorporated in pairwise meta-analysis according to the specific 214 

comparison. 215 

Following the traditional pairwise meta-analysis, random-effects network 216 

meta-analysis will be performed according to the methods described by Chaimani and 217 

colleagues 
30
. The initial values, automatically generated from software, will be used 218 

Page 10 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-018217 on 16 O

ctober 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

11 

 

to fit the model 
31
. We plan to perform 70000 iterations and 30000 burn-in for each 219 

outcome and convergence.  220 

  The surface under the cumulative ranking curve (SUCRA) will also be drawn in 221 

order to rank all PEG-based bowel preparation regimes and a higher value suggests 222 

better results for respective regime 
32
.  223 

All analyses will be conducted by using the RevMan 5.3 (Copenhagen: The Nordic 224 

Cochrane Centre, The Cochrane Collaboration, 2013), Stata 14 (StataCorp, Texas) and 225 

WinBUGS 1.4 (imperial College School of Medicine at St Mary’s, London). 226 

 227 

Assessment of small study effects and inconsistency 228 

We will generate the comparison-adjusted funnel plot to assess the small-study 229 

effects when the number of studies included in one pair of comparison was more than 230 

10 
33
. We will calculate the inconsistency factor based on the loop-specific method to 231 

assess the inconsistency 
30
.  232 

 233 

Subgroup and sensitivity analyses 234 

In case of possible important heterogeneity or inconsistency, we explored the 235 

possible sources using subgroup and meta-regression analyses. Subgroup analyses 236 

were planned for time of colonoscopy, patient sources and age. Sensitivity analyses 237 

were planned for bowel preparation quality by analyzing only studies considered 238 

being at low risk of bias. 239 

 240 
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DISCUSSION 241 

The CRC is one of the most common malignancies, and issued statistics illustrated 242 

that it is the fourth contributor to the cancer-death worldwide 
1
. Colonoscopy has been 243 

regarded as the standard process of early preventing and detecting CRC in clinical 244 

practice 
2
. However, diagnostic accuracy and operation safety during performing 245 

colonoscopy mainly depend on the quality of bowel preparation 
34
. Although several 246 

novel bowel preparation regimes have been developed in order to improve the 247 

tolerability and compliance of patients, the PEG-based regimes have been first-line 248 

recommendation 
10
. It is noted that several modified regimes have been applied in 249 

clinical practice, but no primary study and traditional pairwise meta-analysis 250 

comparing various PEG-based bowel preparation regimes with each other has been 251 

published. And thus it is still debate which PEG-based regime should be optimally 252 

described. We hence proposed this network meta-analysis to determine the optimal 253 

PEG-based regime for the purpose of facilitating the informed-decision making.  254 

This network meta-analysis was one of the first to compare the direct and indirect 255 

effects of different PEG-based regimes for bowel preparation prior to colonoscopy. 256 

The results of the present network meta-analysis will influence evidence-based 257 

decision-making in bowel preparation regime prescription, since it will be 258 

fundamental for reliable recommendations in the consideration of bowel preparation 259 

regime before colonoscopy. 260 

 261 

Ethics and Dissemination 262 
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The ethics approval and patient written informed consent will not be required because 263 

of all analyses in the present study will be performed based on data from published 264 

studies. We will submit our systematic review and network meta-analysis to a 265 

peer-reviewed scientific journal for publication. 266 

 267 
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FIGURE LENGENDS 384 

Figure 1 Possible evidence network of all possible PEG-based bowel preparation 385 

regimes in terms of bowel preparation efficacy. The yellow solid line 386 

indicates direct comparisons between regimes which were directly compared 387 

in original studies. The brown node represents the each PEG-based bowel 388 

preparation regime. PEG = polyethylene glycol, SD = split dose, Asc = 389 

ascorbic acid. 390 
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The yellow solid line indicates direct comparisons between regimes which were directly compared in original 

studies. The brown node represents the each PEG-based bowel preparation regime. PEG = polyethylene 

glycol, SD = split dose, Asc = ascorbic acid.  
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 CENTRAL Search Algorithm 

ID  Search  

#1 Polyethylene Glycol*:ti,ab,kw or Macrogol*:ti,ab,kw or Glycol, Polyethylene:ti,ab,kw or 

Glycols, Polyethylene:ti,ab,kw or Polyethylene Oxide*:ti,ab,kw  (Word variations have 

been searched) 

#2 Oxide, Polyethylene:ti,ab,kw or Oxides, Polyethylene:ti,ab,kw or 

Polyethyleneoxide*:ti,ab,kw or Polyoxyethylene*:ti,ab,kw or Tritons:ti,ab,kw  (Word 

variations have been searched) 

#3 MeSH descriptor: [Polyethylene Glycols] explode all trees 

#4 #1 or #2 or #3  

#5 Colonoscop*:ti,ab,kw or Colonoscopic Surgical Procedure*:ti,ab,kw or Procedure, 

Colonoscopic Surgical:ti,ab,kw or Procedures, Colonoscopic Surgical:ti,ab,kw or Surgical 

Procedure, Colonoscopic:ti,ab,kw  (Word variations have been searched) 

#6 Surgery, Colonoscopic:ti,ab,kw or Surgical Procedures, Colonoscopic:ti,ab,kw or 

Colonoscopic Surger*:ti,ab,kw or Surgeries, Colonoscopic:ti,ab,kw  (Word variations have 

been searched) 

#7 MeSH descriptor: [Colonoscopy] explode all trees 

#8 #5 or #6 or #7  

#9 random*:ti,ab,kw  (Word variations have been searched) 

#10 MeSH descriptor: [Randomized Controlled Trial] explode all trees 

#11 MeSH descriptor: [Randomized Controlled Trials as Topic] explode all trees 

#12 #9 or #10 or #11  

#13 #4 and #8 and #12 
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PubMed Search Algorithm 

Search Query 

#8 

Search (((("Polyethylene Glycols"[Mesh]) OR ((((((((((Polyethylene 

Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) OR Glycol, 

Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) OR 

Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract]))) AND 

(("Colonoscopy"[Mesh]) OR (((((((((Colonoscop*[Title/Abstract]) OR Colonoscopic 

Surgical Procedure*[Title/Abstract]) OR Procedure, Colonoscopic 

Surgical[Title/Abstract]) OR Procedures, Colonoscopic Surgical[Title/Abstract]) OR 

Surgical Procedure, Colonoscopic[Title/Abstract]) OR Surgery, 

Colonoscopic[Title/Abstract]) OR Surgical Procedures, Colonoscopic[Title/Abstract]) 

OR Colonoscopic Surger*[Title/Abstract]) OR Surgeries, 

Colonoscopic[Title/Abstract]))) AND random*[Title/Abstract] Sort by: 

PublicationDate 

#7 Search random*[Title/Abstract] Sort by: PublicationDate 

#6 

Search ("Colonoscopy"[Mesh]) OR (((((((((Colonoscop*[Title/Abstract]) OR 

Colonoscopic Surgical Procedure*[Title/Abstract]) OR Procedure, Colonoscopic 

Surgical[Title/Abstract]) OR Procedures, Colonoscopic Surgical[Title/Abstract]) OR 

Surgical Procedure, Colonoscopic[Title/Abstract]) OR Surgery, 

Colonoscopic[Title/Abstract]) OR Surgical Procedures, Colonoscopic[Title/Abstract]) 

OR Colonoscopic Surger*[Title/Abstract]) OR Surgeries, 

Colonoscopic[Title/Abstract]) Sort by: PublicationDate 

#5 

Search ((((((((Colonoscop*[Title/Abstract]) OR Colonoscopic Surgical 

Procedure*[Title/Abstract]) OR Procedure, Colonoscopic Surgical[Title/Abstract]) OR 

Procedures, Colonoscopic Surgical[Title/Abstract]) OR Surgical Procedure, 

Colonoscopic[Title/Abstract]) OR Surgery, Colonoscopic[Title/Abstract]) OR Surgical 

Procedures, Colonoscopic[Title/Abstract]) OR Colonoscopic Surger*[Title/Abstract]) 

OR Surgeries, Colonoscopic[Title/Abstract] Sort by: PublicationDate 

#4 Search "Colonoscopy"[Mesh] Sort by: PublicationDate 

#3 

Search ("Polyethylene Glycols"[Mesh]) OR ((((((((((Polyethylene 

Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) OR Glycol, 

Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) OR 

Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract]) Sort by: 

PublicationDate 

#2 

Search (((((((((Polyethylene Glycol*[Title/Abstract]) OR Macrogol*[Title/Abstract]) 

OR Glycol, Polyethylene[Title/Abstract]) OR Glycols, Polyethylene[Title/Abstract]) 

OR Polyethylene Oxide*[Title/Abstract]) OR Oxide, Polyethylene[Title/Abstract]) OR 

Oxides, Polyethylene[Title/Abstract]) OR Polyethyleneoxide*[Title/Abstract]) OR 

Polyoxyethylene*[Title/Abstract]) OR Tritons[Title/Abstract] Sort by: PublicationDate 

#1 Search "Polyethylene Glycols"[Mesh] Sort by: PublicationDate 
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 Embase Search Algorithm 

No.  Query                                          

#10. polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 

OR 'macrogol derivative'/exp AND (colonoscop*:ab,ti OR (colonoscopic:ab,ti AND 

surgical:ab,ti AND procedure*:ab,ti) OR (procedure,:ab,ti AND colonoscopic:ab,ti AND 

surgical:ab,ti) OR (procedures,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR 

(surgical:ab,ti AND procedure,:ab,ti AND colonoscopic:ab,ti) OR (surgery,:ab,ti AND 

colonoscopic:ab,ti) OR (surgical:ab,ti AND procedures,:ab,ti AND colonoscopic:ab,ti) OR 

(colonoscopic:ab,ti AND surger*:ab,ti) OR (surgeries,:ab,ti AND colonoscopic:ab,ti) OR 

'colonoscopy'/exp) AND (random*:ab,ti OR 'randomized controlled trial'/exp OR 

'randomized controlled trial (topic)'/exp) 

#9.  random*:ab,ti OR 'randomized controlled trial'/exp OR 'randomized controlled trial 

(topic)'/exp 

#8.  'randomized controlled trial'/exp OR 'randomized controlled trial (topic)'/exp 

#7.  random*:ab,ti    

#6.  colonoscop*:ab,ti OR (colonoscopic:ab,ti AND surgical:ab,ti AND procedure*:ab,ti) OR 

(procedure,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR (procedures,:ab,ti AND 

colonoscopic:ab,ti AND surgical:ab,ti) OR (surgical:ab,ti AND procedure,:ab,ti AND 

colonoscopic:ab,ti) OR (surgery,:ab,ti AND colonoscopic:ab,ti) OR (surgical:ab,ti AND 

procedures,:ab,ti AND colonoscopic:ab,ti) OR (colonoscopic:ab,ti AND surger*:ab,ti) OR 

(surgeries,:ab,ti AND colonoscopic:ab,ti) OR 'colonoscopy'/exp 

#5.  'colonoscopy'/exp   

#4.  colonoscop*:ab,ti OR (colonoscopic:ab,ti AND surgical:ab,ti AND procedure*:ab,ti) OR 

(procedure,:ab,ti AND colonoscopic:ab,ti AND surgical:ab,ti) OR (procedures,:ab,ti AND 

colonoscopic:ab,ti AND surgical:ab,ti) OR (surgical:ab,ti AND procedure,:ab,ti AND 

colonoscopic:ab,ti) OR (surgery,:ab,ti AND colonoscopic:ab,ti) OR (surgical:ab,ti AND 
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procedures,:ab,ti AND colonoscopic:ab,ti) OR (colonoscopic:ab,ti AND surger*:ab,ti) OR 

(surgeries,:ab,ti AND colonoscopic:ab,ti) 

#3.  polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 

OR 'macrogol derivative'/exp 

#2.  'macrogol derivative'/exp  

#1.  polyethylene:ab,ti AND glycol*:ab,ti OR macrogol*:ab,ti OR (glycol,:ab,ti AND 

polyethylene:ab,ti) OR (glycols,:ab,ti AND polyethylene:ab,ti) OR (polyethylene:ab,ti AND 

oxide*:ab,ti) OR (oxide,:ab,ti AND polyethylene:ab,ti) OR (oxides,:ab,ti AND 

polyethylene:ab,ti) OR polyethyleneoxide*:ab,ti OR polyoxyethylene:ab,ti OR tritons:ab,ti 
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Basic Characteristics of Included into Study 

Study Information Author Year Country 

   

Methods 

Allocation  

Duration  

Blinding  

Location  

Participants 

Diagnosis                                                           Pts were diagnosed as GC based histology. 

Age  Study Group Control Group 

  

Sex  Study Group Control Group 

  

Length of Illness Study Group Control Group 

  

Inclusion criteria 

 

Exclusion criteria  

 

Interventions 

Treatment 

Group 
Content 

 

Control 

group 
Content 

 

Outcomes   

Notes   
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Continuous Data 

Outcomes 

Name of outcome 

 

Data  extraction 

 Median Range P 

ECT group    
Paroxetin group   

Continuous Data 

Outcomes 

Name of outcome 

 

Data  extraction 

 Median Range P 

ECT group    
Paroxetin group   

 

 

 

 

 

 

 

 

Drop-outs 

Drop out due to Study group Control group 

the numbers of patients in the early stage     

the numbers of patients in the late stage     

Binary Data 

Outcomes 

Name of Outcome Event number Total number 
 

Study group   

Control group   

Binary Data 

Outcomes 

Name of Outcome Event number Total number 
 

Study group   

Control group   

Binary Data 

Outcomes Name of Outcome Event number Total number 

    

 Study group   

 Control group   
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Assessing of Risk of Bias Tool 
Item Description Risk of Bias 

Sequence 

Generation 

Describe the method used to generate the allocation 

sequence in sufficient detail to allow an assessment 

of whether it should produce comparable groups 

Was the allocation 

sequence adequately 

generated? 

Comment:  

 

Low Risk 

Allocation 

Concealment 

Describe the method used to conceal the allocation 

sequence in sufficient detail to determine whether 

intervention allocations could have been foreseen 

Was the allocation 

adequately 

concealed? 

Comment:  

 

 

Low Risk 

Blinding of 

Participants and 

Personnel 

Describe all measures used, if any, to blind study 

participants and personnel from knowledge of which 

intervention a participant received. Provide any 

information relating to whether the intended blinding 

was effective 

Was knowledge of the 

allocated intervention 

adequately prevented 

during the study? 

Comment:  

 

 

Low Risk 

Blinding of 

Outcome 

Assessors 

Describe all measures used, if any, to blind outcome 

assessors from knowledge of which intervention a 

participant received. Provide any information relating 

to whether the intended blinding was effective. 

Was knowledge of the 

allocated intervention 

adequately prevented 

during the study? 

Comment:  

 

 

Unclear 

Incomplete 

Outcome Data 

Describe the completeness of outcome data for each 

main outcome, including attrition and exclusions from 

the analysis. State whether attrition and exclusions 

were reported, the numbers in each intervention 

group (compared with total randomized participants), 

reasons for attrition/exclusions where reported, and 

any reinclusions in analyses performed by the review 

authors. 

Were incomplete 

outcome data 

adequately 

addressed? 

Comment:  

 

 

Low Risk 

Selective 

Outcome 

Reporting 

State how the possibility of selective outcome 

reporting was examined by the review authors and 

what was found. 

Are reports of the 

study free of 

suggestion of selective 

outcome reporting? Comment:  

  

 

Low Risk 

Other Bias State any important concerns about bias not 

addressed in the other domains in the tool. If 

particular questions/entries were re-specified in the 

review protocol, responses should be provided for 

each question/entry 

Was the study 

apparently free of 

other problems that 

could put it at high risk 

of bias? 

Comment:  

 

 

Low Risk 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item No Checklist item Page 

ADMINISTRATIVE INFORMATION 

Title:   

 Identification 1a Identify the report as a protocol of a systematic review 1 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such n.a. 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number n.a. 

Authors:   

 Contact 
3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical 

mailing address of corresponding author 
1 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 10,11 

Amendments 
4 If the protocol represents an amendment of a previously completed or published protocol, identify 

as such and list changes; otherwise, state plan for documenting important protocol amendments 
n.a. 

Support:   

 Sources 5a Indicate sources of financial or other support for the review 11 

 Sponsor 5b Provide name for the review funder and/or sponsor n.a. 

 Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol n.a. 

INTRODUCTION 

Rationale 6 Describe the rationale for the review in the context of what is already known 3,4 

Objectives 
7 Provide an explicit statement of the question(s) the review will address with reference to 

participants, interventions, comparators, and outcomes (PICO) 
4 

METHODS 

Eligibility criteria 

8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report 

characteristics (such as years considered, language, publication status) to be used as criteria for 

eligibility for the review 

5,6 

Information sources 
9 Describe all intended information sources (such as electronic databases, contact with study authors, 

trial registers or other grey literature sources) with planned dates of coverage 
6 

Search strategy 
10 Present draft of search strategy to be used for at least one electronic database, including planned 

limits, such that it could be repeated 
6, Table 1 

Study records:   
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 Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review 7 

 Selection process 
11b State the process that will be used for selecting studies (such as two independent reviewers) through 

each phase of the review (that is, screening, eligibility and inclusion in meta-analysis) 
7 

 Data collection process 
11c Describe planned method of extracting data from reports (such as piloting forms, done 

independently, in duplicate), any processes for obtaining and confirming data from investigators 
7 

Data items 
12 List and define all variables for which data will be sought (such as PICO items, funding sources), 

any pre-planned data assumptions and simplifications 
7 

Outcomes and prioritization 
13 List and define all outcomes for which data will be sought, including prioritization of main and 

additional outcomes, with rationale 
6 

Risk of bias in individual studies 

14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this 

will be done at the outcome or study level, or both; state how this information will be used in data 

synthesis 

7 

Data synthesis 

15a Describe criteria under which study data will be quantitatively synthesised 8 

15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of 

handling data and methods of combining data from studies, including any planned exploration of 

consistency (such as I
2
, Kendall’s τ) 

8 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-

regression) 
8 

15d If quantitative synthesis is not appropriate, describe the type of summary planned 8 

Meta-bias(es) 
16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective 

reporting within studies) 
8 

Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 11 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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