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AbstractClinical Practice guidelines (CPGs) have emerged as a potentially effective intervention in delivering a highquality, consistent, safe and evidence-based health care. CPGs can either be developed by de novo synthesis orby adaptation of existing guidelines formed in another organization. Guideline recommendations areformulated based on strength of the evidence, validity, clinical relevance and patient values. Support of theorganization leadership, role modeling of senior staff and involvement of stakeholders is a key to the successof implementation of guidelines. This article aims to enhance a practicing pediatrician's understanding of howguidelines are developed, disseminated, and potentially utilized.
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IntroductionIn the last two decades, there has been anenormous interest among heath care providers,policy makers as well as patients in clinicalpractice guidelines (CPGs) as a tool for knowledgetranslation into bedside practice.[1-3]. CPGs intendto facilitate consistent and safe heath care deliverythat leads to quality improvement[2]. The elementsof CPGs development and implementation includeassessment of the need of the organization, reviewof current practice experience in the institute andprioritize topics that require guidelines in place.Drafting of guidelines by an experienced multi-disciplinary panel after a systematic review ofliterature to appraise and select recommend-dations, is the cornerstone of the guidelinesdevelopment. Dissemination and implementation

of the drafted guidelines needs a programsurveillance to track variances and providefeedback to participants, periodic review withassessment of value added, and programmodification whenever necessary. This reviewarticle aims at providing the practicingpediatrician with an insight into these processes.
Definition of Clinical Practice GuidelinesReflecting on the existing literature and thegrowing recognition of the importance ofguidelines, professional CPG-constructingorganizations focus on standardizing terminology.In 2011, The Institute of Medicine of United Statesdefined CPGs as: “statements that include
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recommendations intended to optimize patientcare that are informed by a systematic review ofevidence and an assessment of the benefits andharms of different care options” [4]. While broadlysimilar to CPGs, Clinical Pathways (CPs) differ bybeing more conscious about the sequence, timing,and provision of interventions[5,6]. In fact the vastmajority of CPs are extracts from CPGs. On theother hand, clinical protocols are used to outlinethe management steps for a single clinicalcondition. Clinical protocols are more precise,specific and have little scope of variationcompared with CPGs[2,6].
Benefits of CPGThe ultimate goal of CPGs is to enhance the qualityof care and improve patient outcome indicators[7-11]. This is accomplished by adopting evidence-based recommendations and facilitating thedelivery of efficient medical care that closes thegap between research and practice[12-17]. As carebecomes more standardized, CPGs often lead to areduction in health care expenditure, particularlyif the CPGs support improved efficiency of careand better organization of hospitalcontracting[2,8,18]. CPGs also provide a mechanismby which healthcare professionals can be madeaccountable for their clinical activities[6]. It may beargued that CPGs discourage independent clinicaljudgment and limit the autonomy of physicians. Infact, the evidence-based culture promoted by CPGsencourages physicians to consider the degree towhich their current practice choices align with thebest available evidence, instead of depending onexpert opinion or anecdotal training biases[5,6,19,20].Ultimately the decisions, which are made byphysicians who utilize CPGs, remain autonomous.There is always an option to remove patients fromclinical pathways or make independent decisionswithin the guideline. Such variations in careshould, however, be documented as variances andreviewed when the CPG is updated.
How CPGs are developed?CPGs are developed by either de novo guidelinesynthesis or by adaptation of existing

guidelines[13]. It is critical for organizationsintending to develop guidelines to choose betweenthese two methods depending on the availabilityof resources and expertise.
De novo development of CPGsDe novo guideline development is time and laborintensive. A guideline development group (GDG)essentially starts from scratch and performs all ofthe necessary steps to initiate and implement aunique guideline for a specific setting. The firststep in CPG development is the identification of aclinical process or condition for which a CPG hasthe potential to improve care in an important andlasting way. This going on line with the Institute ofMedicine (IOM) recommendation, whichprioritizes quality improvement initiativesaccording to their impact, improvability, andinclusiveness[4]. Careful consideration should begiven to the problem being addressed and thelikelihood that the proper development andimplementation of CPGs will translate intotangible results in mitigating or alleviating theproblem for a large number of patients. Once thatis considered, attention can turn towardassembling the GDG. The GDG should bemultidisciplinary and balanced, comprising avariety of methodological experts and clinicians,and populations expected to be affected by theCPG. This group consists of all stakeholdersinvolved in the clinical care or administrativesupport of patients with a specific condition, suchas physicians, nurses, ancillary staff, policymakers, and support groups. The GDG preparesthe scene by providing access to resources andexpertise and defines the clinical question(s) thatwill be addressed by the proposed guidelines.Well-built clinical questions are the key toevidence-based decisions. PICO (Problem,Intervention, Comparison, Outcome) or PIPOH(Population, Intervention, Provider, Outcome,Health center) formats are usually used toassemble these questions[13,21]. Table 1 shows anexample of using PIPOH for defining the clinicalquestion related to development of clinicalpractice guidelines for management of acuteasthma in children in order to search for theavailable evidence. After defining the clinical
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Table 1: PIPOH concept for defining clinical question with an example on childhood asthma management
Population to which guidelines are intended children less than 15 years
Intervention that is considered for patients salbutmol and steroid
Professionals by whom guidelines will be used pediatrician and nurses
Outcome including patient and health indicators length of emergency room stay andreadmission
Health care setting where guidelines will be implemented health center

question using PIPOH or PICO format, the nextstep is undertaking a comprehensive literaturesearch. Sources that are commonly used toconduct literature searches include the NationalLibrary of Medicine’s Medline database, PubMed,and the Cochrane Library[22,23]. CPGs databasessuch as Guideline International Network (GIN),National Guideline Clearinghouse (NGC), ScottishIntercollegiate Network (SIGN), National Institutefor Health and Care Excellence (NICE) and TripDatabase constitute the main sources of existingguidelines[7-10,24]. Searching multiple databasesincreases the likelihood of a comprehensivereview using a combination of both MeSH termsand TEXT words will identify a pool of articles onthe guideline topic. Selected articles then undergometiculous critical appraisal to formulateevidence-based recommendations that form thebackbone of the proposed CPG[25]. Different scoresystems and models for assessment of level andgrading of evidence are used to assess the qualityand validate the recommendations[26-28]. Varyinglevels of evidence will be identified in theliterature review. There is a pyramid ofprioritization of these levels of evidence rangingfrom expert opinion at the bottom level andincreasing progressively through case reports,case series, case control studies, cohort studies,randomized control trials, and eventually leadingto the top of the evidence pyramid which isoccupied by meta-analysis of a series of welldesigned randomized controlled trials throughsystematic review.The Grading of Recommendations Assessment,Development, and Evaluation (GRADE) instrumentis developed by the GRADE Working Group thatassesses both the quality of the evidence and thestrength of the recommendation[29-32]. GRADE haswidely been perceived as having a more rigorousdevelopment process for the grading of evidenceand recommendations, with adequate description

of the quality, quantity and consistency of theevidence[33]. Currently, more than 65 national andinternational organizations have adopted theGRADE approach [34]. Recently, an expansion ofGRADE system was proposed to make it moreusable and reproducible[31]. Guidelinesrecommendations are then formulated based onconsistency, clinical relevance, validity and thestrength of the evidence. These recommendationsare put together in a CPG draft that is reviewed bypeer reviewers as well as other stakeholdersincluding patient support groups. This draftshould be pilot-tested prior to its disseminationand publication.
Guideline adaptationGuideline adaptation is a systematic approach tothe endorsement and/or modification of aguideline produced in one cultural andorganizational setting for application in a differentcontext[6,13]. It is simply a mechanism by which aguideline is produced by an institute andimplemented with or without modifications inanother institute. This process is referred to as“adoption” when no changes were added to themother CPGs. To adopt a CPG, it has to be evidencebased, clear, usable, and accessible. Adaptation ofCPGs may entail customizing existing guidelines tosuit the local context. Adaptation reducesduplication of effort and takes advantage ofexisting guidelines especially for organizationswhere resources are limited.ADAPTE collaboration is an internationalcollaboration of researchers, guideline developers,and guideline implementers who aim to promotethe development and use of clinical practiceguidelines through the adaptation of existingguidelines[13]. The ADAPTE collaboration has
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developed a manual and a framework foradaptation of guidelines. This framework isdivided into three phases: set up, adaptation andfinalization (Table 2). In the set up phase, theorganization prepares the scene for the process ofadaptation. This includes establishing anorganizing committee, identifying skills andresources needed, and outlining priority topicsrequired clinical practice guidelines[6,13]. Theadaptation phase of ADAPTE instrument dealsmainly with the methodology of adaptationnamely search for existing guidelines and criticalappraisal of these guidelines to select one of themfor adaptation[6,13]. The main sources of CPGs thatrequire intensive search include: GuidelinesInternational Network (G-I-N), National Institutefor Health and Care Excellence (NICE), ScottishIntercollegiate Network (SIGN), National GuidelineClearinghouse (NGC), and PubMed.
Assessment of guidelinesAfter selection of existing guidelines throughsearching of databases, the guidelines undergoextensive review and assessment regarding theirquality, currency, content, consistency,acceptability and applicability[6,13].
Appraisal of guidelinesThe Appraisal of Guidelines for Research andEvaluation (AGREE) instrument was developed in2003 by a group of guideline developers andresearchers aiming at forming a tool for assessingthe quality and methodology of CPGs[11]. This tool

has been developed initially in English andcurrently translated to many languages. TheAGREE format was refined and updated in 2009forming AGREE 11 instrument, which is widelyaccepted and endorsed by international healthcare organizations[12,15-17]. The AGREE 11instrument contains 23 key items categorized insix domains (Table 3) [12,15,16,17]. Each domain isintended to cover a separate dimension ofguideline quality. Guideline developers arerequired to declare conflict of interest, which maybe potential source of bias. Therefore, policies toencourage reporting conflict of interest byguideline developers are needed to decreaseassociated bias[35-37].
Scoring of guidelinesWhen more than one CPG is identified to berelevant for implementation, the need for anobjective tool to choose the best guideline arises.AGREE 11 invented a rating scale for each of its 23items. The scale is from 1 to 7[12,15-17]. Rate of 1indicates that the item is poorly reported whilescore of 7 shows that the item is exceptionallyreported and all criteria are covered. At least twoappraisers independently assess and scoreguidelines. The average score of the guidelines iscalculated according to a known formula[12,15-17].Following the overall assessment of theappraisers, the guideline is accepted forimplementation with or without modifications orotherwise rejected. Recently, an electroniccalculator of AGREE 11 rater has been developedby McMaster University[38].If a decision is taken to accept a CPG with

Table 2: Summary of ADAPTE process
Phase Task
Set up phase Prepare for ADAPTE process
Adaptation phase

1. Define health question2. Search and screen guidelines3. Assess guidelines4. Decide and select5. Draft guideline report
Finalization phase

1. External review2. Plan for future review and update3. Produce final guideline
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Table 3: Domains and items of AGREE 11 instrument
Domain Number of items Quality issues covered

1. Scope and purpose 3 Highlights the aims of the guideline, its specific healthquestion and the population the guideline intended totarget.
2. Stakeholder
involvement

3 Examines to which extend the guideline represent theviews of the intended users.
3. Rigor of development 8 Covers the methodology of guideline developmentand how the recommendation is synthesized.
4. Clarity and presentation 3 Investigates the format and language of theguidelines.
5. Applicability 4 Discusses the implication of implementation of theguideline on the organization.
6. Editorial independence 2 Examines the independence of recommendation andof conflict of interest.

modifications, a thorough literature search andassessment of strength and level of evidence ofamended recommendations is undertaken.Accepted CPG will then be reviewed by externalreviewers including: policy makers, experts in thefield and patient groups. A final report of CPG isdrafted after pilot testing for target users.Published guidelines required review andupdating every few years. Update explores thecontroversial issues and difficulties seen duringthe implementation of the guidelines and suggestschanges to deal with these points.  Whenreviewing guidelines, a fresh, detailed literaturereview is undertaken aiming to add new emergingevidence into the updated guidelines. A recentsystematic review evaluated the quality, method-logy, and consistency of recommendations of CPGsillustrated that more effort is needed to improvethe quality of guidelines in order to improvehealth outcomes[39].
Guideline ImplementationDevelopment of CPG is a lengthy and time-consuming process. It requires a lot of resourceallocation in addition to commitment of involvedpersonnel in order to yield a simple, concise andeasy to follow guideline[40-44]. Despite this, an evengreater amount of effort will be required duringthe dissemination and implementation of theCPGs. Once a guideline is finalized animplementation committee needs to be formed bythe organization. The role of the committee is to

increase the awareness of the staff and try to geteverybody on board. Regular seminars, lecturesand small group discussions with intended usersof guidelines cannot be over emphasized[45]. Thesesessions explain the importance of guidelines; theroad map for implementation and the possiblechallenges may be faced during this long journey.Support of the organization leadership and rolemodeling of senior staff is a key to the success ofimplementation of guideline[18,46]. Good communi-cations with stakeholders, meticulous follow up ofimplementation details improves adherence toand compliance with guidelines [5,47,48].Demonstration of the positive changes and closingthe loop by auditing and re-auditing improves theoutcome of guidelines[49]. Adherence to theguidelines can be improved by anticipating andovercoming organizational and system levelbarriers[50,51]. Providing active feedback to thestakeholders on a recurring basis will allow thedemonstration of a positive change, which hasoccurred following implementation. This alsoallows the team to close the loop by reporting theresults of program audits regarding the level ofcompliance with the guidelines.Utilization of an electronic medical record(EMR) and computerized physician order entry(CPOE) with specific order sets can improvephysician compliance in settings where thistechnology exists. In certain circumstances,decision support tools may be embedded in theelectronic medical record as a reminder tophysicians when they should consider placingspecific orders, which are triggered by specificcriteria[52]. Utilization of computerized clinical
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guidelines (CCG) might improve the compliance ofphysicians and advance implementation andoutcome of guidelines. Implementation of CCGmay be integrated with more training andinvestment in user-friendly hardware andsoftware[52,53]. This process places the evidence inthe hands of providers at the site of care byembedding electronic order sets for treatment andmedications using available guidelines. This alsoenhances implementation strategies by increasingthe awareness of staff, facilitating easy access toevidence and encouraging feedback fromstakeholders[3]. Similarly, involving patients andthe public in development and implementation ofguidelines has a tremendous effect on the yield ofguidelines[54-56].
ConclusionCPGs are highly important tools for deliveringconsistent, reliable, and safe care that decreasevariation in practice among heath careprofessionals and promote standardization ofcare. It is important that physicians have a clearunderstanding of the entire process of guidelinedevelopment and implementation in order toachieve tangible and sustained improvement inclinical practice.
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