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The Institute of Medicine in its report “Clinical Practice Guidelines we can trust” 

defined standards for clinical practice guidelines. However, many guidelines 

continue to rely on expert opinion and lack a formal framework for moving from 

evidence to recommendations. These guidelines may or may not be labeled as 

“consensus statements” and do not meet contemporary standards for guideline 

documents we would refer to as “evidence-based”. Therefore, the Grading of 

Recommendations Assessment, Development and Evaluation working group 

developed a novel, rigorous and transparent approach to grading certainty (quality) 

of evidence. In addition, it created a system for “moving from evidence to 

decisions”, for example for the development of evidence-based guidelines. In this 

article, we aim to introduce this approach to appraising the certainty of relevant 

evidence and estimate the benefits and detriments of health care interventions 

within the larger context of evidence-based medicine.
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INTRODUCTION

We applaud the publication issued by Korean Centers 

for Disease Control and Prevention entitled ‘Guidelines for 

the antibiotics use in urinary tract infection’, which has 

been endorsed by the Korean Association of Urogenital 

Tract Infection and Inflammation [1]. This guideline meets 

an important prerequisite of an evidence-based approach 

as it links recommendations to supporting evidence. 

However, this link is primarily based on study design, which 

is based on the hierarchy of evidence that we associate 

with the Center for Evidence-Based Medicine in Oxford. 

Integral to this framework is that it places “weaker” study 

designs (pre-clinical studies and case series) at the lowest 

level and follows this with case-control and cohort studies, 

and finally with randomized controlled trials (RCTs) and 

systematic reviews, which are placed at the very top of 

the hierarchy. However, this hierarchy of evidence has been 

challenged because we cannot place the same confidence 

in different studies at the same hierarchical “level”. We 

are all familiar with examples such as randomized controlled 

studies labeled as “level I evidence” with critical limitations 

unrelated to study design that only provide low quality 

evidence. Murad et al. [2] therefore developed an alternative 

hierarchy in which the straight lines separating study designs 

were replaced with wavy lines (Fig. 1) [2]. This modified 

version signals that evidence from poorly conducted RCTs 

may be less reliable than that drawn from methodologically 

rigorous cohort studies. 

In recognition of the shortcoming that such hierarchies 
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Fig. 1. The traditional pyramid (A), new evidence-based medicine pyramid (B, C). (B) Wavy lines separating study designs and systematic reviews 
separated from hierarchy. (C) Critical appraising process based on systematic reviews. Adapted from the article of Murad et al. Evid Based Med 
2016;21:125-7 [2]. 

of evidence place too much emphasis on study design, 

the Grading of Recommendations Assessment, Development 

and Evaluation (GRADE) working group, which has been 

active since the early 2000s, developed a novel, rigorous, 

transparent approach to grading the certainty (quality) of 

evidence that incorporates additional domains that affect 

confidence. In addition, it created a system for “moving 

from evidence to decisions”, for example for the devel-

opment of evidence-based guidelines [3]. 

In this article, we introduce this approach to the appraisal 

of the certainty of relevant evidence and estimate the benefits 

and detriments of health care interventions within the larger 

context of evidence-based medicine.

EVIDENCE-BASED MEDICINE

Evidence does not only include RCTs and systematic 

reviews with or without meta-analysis, but also any empirical 

observations regardless of whether they were systematically 

collected [4]. For example, proper follow-up studies, such 

as cohort studies, are needed to estimate the natural course 

and determinants of a disease. Evidence may even be 

provided by the basic sciences such as genetics or 

immunology.

In 1991, Guyatt [5] from McMaster Medical School coined 

the term ‘evidence-based medicine’ in a short editorial for 

the ACP Journal Club. Evidence-based medicine was defined 

as the conscientious, explicit, and judicious use of current 

best evidence when making clinical decisions about the 

care of individual patients [6], whereas most clinicians have 

been taught to refer to authority (e.g., textbooks and expert 

opinions) to resolve issues of patient management. 

Therefore, Guyatt [5] suggested a new strategy, which 

included finding relevant research evidence, critically 
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Table 1. Methodological standards for conducting rigorous systematic reviews

Review process Method

Defining scope of questions Focused clinical question with PICO components 

Defining methods A priori written protocol

Search methods used to identify studies Comprehensive, transparent, reproducible search of diverse database including trial/study 
registries and grey literature without any restriction of language or publication status

Screening and selecting studies Based on predefined criteria (PICO)/study selection in duplicate

Assessing risk of bias Explicit quality assessment (e.g., Cochrane Collaboration’s tool for assessing risk of bias)/ 
assessment of risk of bias in duplicate

Data extraction Continuous or dichotomous statistical values/data extraction in duplicate

Data synthesis Quantitative summary (e.g., meta‐analysis)

Sensitivity and subgroup analyses Based on a prior written protocol

Data quality Scientific quality of evidence interpreting/discussing the results of the review (e.g., GRADE)

PICO: participants, intervention, comparator, outcomes, GRADE: Grading of Recommendations Assessment, Development and Evaluation. 
Adapted from the article of Shea et al. BMJ 2017;358:j4008 [13]. 

appraising it, and applying its results to patient care. This 

strategy requires clinicians regularly consult the medical 

literature to answer clinical questions and make independent 

assessments of evidence, and thus, evaluate the credibilities 

of opinions offered by experts [7]. This definition was further 

expanded to include patient values and preferences when 

determining the best course of action for a given patient 

[8]. As a result, even the existence of high-quality evidence 

does not automatically imply that a given treatment or 

diagnostic test should or should not be performed or used. 

Instead, clinicians need to consider patients’ values and 

preferences and individual circumstances in addition to 

available evidence; “evidence alone is never enough”. 

EVIDENCE-BASED CLINICAL PRACTICE 

GUIDELINES

Many guidelines are developed by panels of experts with 

specific content expertise who arrive at recommendations 

without systematically reviewing evidence. These guidelines 

may or may not be labeled as “consensus statements” but 

they do not meet contemporary standards for “evidence- 

based” guideline documents. Recognizing this issue, the 

Institute of Medicine in its report “Clinical Practice Guidelines 

we can trust” defined standards for clinical practice 

guidelines, and one of these refers to the need for systematic 

review of evidence, which includes the rating of certainty. 

Other important aspects relate to stakeholder representation, 

management of conflict of interest, and the use of a 

transparent approach when moving from evidence to 

recommendations [9]. Several tools can be used to assess 

the quality of the guideline development process [10], and 

the most comprehensive and well-known is the AGREE 

instrument (https://www.agreetrust.org).

1. Summarizing the Evidence: Systematic Reviews

The number of RCTs published in MEDLINE expanded 

from 5,000 per year in 1978-1985 to 25,000 per year in 

1994-2001, and thus, clinicians can no longer keep up with 

the rapidly expanding knowledge base and are at risk of 

being overwhelmed by vast volumes of evidence of 

uncertain value [9,11]. Systematic reviews have become 

necessary tools as a first step of evidence-based medicine 

approaches, and thus, the development of high-quality 

guidelines critically depends on the availability of reliable 

systematic reviews [9].

Unlike narrative reviews, which provide broad overviews 

of clinical conditions, systematic reviews present a summary 

of research evidence that addresses a specific clinical 

question in a systematic, reproducible manner [12]. 

Furthermore, because systematic reviews serve a vital role 

in clinical decision making, clinicians should expect that 

clinical questions be addressed using consistent and 

unbiased methodological standards (Table 1) [13]. 

Systematic flaws in the design or conduct of a review may 

introduce bias in any stage of the review process, and 

explicit methodological guidelines have been introduced 

on how to conduct systematic reviews. In particular, 

Cochrane formally adopted the MECIR (Methodological 

Expectations of Cochrane Intervention Review) guidelines 

and the US Institute of Medicine has recommended standards 

for conducting high-quality systematic reviews [9,12]. In 

addition, the development and adoption of the PRISMA 

(Preferred Reporting Items for Systematic Reviews and 
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Table 2. GRADE Working Group grades of evidence

Levels of certainty Underlying methodology Definition of certainty of evidence

High Randomized trials; or double-upgraded 
observational studies

Further research is very unlikely to change our confidence in the estimate 
of effect

Moderate Downgraded randomized trials; or upgraded 
observational studies

Further research is likely to have an important impact on our confidence in 
the estimate of effect and may change the estimate

Low Double-downgraded randomized trials; or 
observational studies

Further research is very likely to have an important impact on our 
confidence in the estimate of effect and is likely to change the estimate

Very low Triple-downgraded randomized trials; or 
downgraded observational studies; or case 
series/case reports

Any estimate of effect is very uncertain

GRADE: Grading of Recommendations Assessment, Development and Evaluation.
Adapted from the article of Guyatt et al. J Thromb Haemost 2013;11:1603-8 [21].

Meta-Analyses) statement has led to improvements in the 

reporting of systematic reviews [14], and AMSTAR 2 (A 

MeaSurement Tool to Assess systematic Reviews 2) and 

ROBIS (Risk Of Bias In Systematic reviews) were devised 

to provide critical appraisal and quality assessments of 

systematic reviews at all stages of the review process [13,15]. 

However, systematic reviews containing overlapping, 

redundant, and misleading information with little value in 

terms of informed clinical decision-making or health policy 

are being increasingly published [11,16]. Accordingly, 

clinical practice guideline developers should make efforts 

to prevent potential biases when including the results of 

such reviews. 

2. Grading of Recommendations Assessment, 

Development and Evaluation Approach

Evidence summaries constitute the first step toward 

developing evidence-based practice guidelines [17]. The 

GRADE Working Group (http://www.gradeworkinggroup. 

org/) was formed in 2000 by individuals interested in 

addressing the shortcomings of healthcare grading systems. 

Systematic reviews of the effects of healthcare have become 

components of guideline developments but are not sufficient 

for making well-informed decisions since they do not 

adequately integrate the certainties of findings [18]. 

However, judgments about certainties of evidence and 

strengths of recommendations in healthcare are complex, 

and thus, GRADE developed a common, sensible, and 

transparent approach to their grading. Furthermore, Guyatt 

et al. [18] and Alonso-Coello et al. [19] recommended 

evidence summaries should be added to systematic reviews 

to provide bases for judgments about evidence certainties 

and strengths of recommendations. In 2017, over 100 

organizations including the World Health Organization, 

Cochrane Collaboration, National Institute of Health and 

Clinical Excellence, and UpToDate have endorsed GRADE 

as the standard for guideline development [18,20]. 

1) Rating certainties of evidence

Clinical practice guidelines fundamentally depend on 

appraisals of the quality of relevant evidence related to 

clinically important outcomes. GRADE defines certainty of 

evidence as the extent to which confidence in an estimate 

of an effect influences critical and important outcomes (e.g. 

mortality, quality of life, adverse events) and reliably 

supports a specific recommendation (Table 2) [3,21]. The 

GRADE approach involves a four-tiered rating system of 

high, moderate, low, and very low, which reflect a gradient 

of confidence in estimates of treatment effect. Although 

initially the highest quality rating was assigned to RCT 

evidence, guideline developers may downgrade randomized 

trial evidence to moderate, low, or even very low certainty, 

based on considerations of five factors, that is, risk of bias, 

inconsistency, indirectness, imprecision, and publication 

bias. The certainty of evidence derived from observational 

studies starts at ‘low’ but may be re-graded. Furthermore, 

there are settings in which the certainties of evidence of 

observational studies can be upgraded based on; 

considerations of a large effect size, demonstration of a 

dose-response gradient, and when all plausible confounding 

would reduce a demonstrated effect or suggest a spurious 

effect [3]. The most common reason for upgrading is a 

large or very large effect size. Table 3 listed the five upgrade 

and three downgrade factors. The most comprehensive 

series describing the GRADE approach was published in 

the Journal of Clinical Epidemiology [20].
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Table 3. Factors that may affect certainty level of a body of evidence

Factors for downgrade Factors for upgradea)

Study limitations (risk of bias) Large magnitude of effect

Inconsistency (unexplained heterogeneity) All plausible confounding would reduce a demonstrated effect or suggest 
a spurious effect when results show no effect

Indirectness (indirect PICO - external validity) Dose-response gradient

Imprecision (wide confidence interval)

Publication bias (omission of the studies that show no effect)

PICO: participants, intervention, comparator, outcomes. 
a)Upgrade cannot be applied to a randomized controlled trial and upgrade may not be possible if the evidence has been downgraded by some of the 
factors in the left column.
Adapted from the article of Guyatt et al. J Thromb Haemost 2013;11:1603-8 [21].

2) Rating strength of recommendations 

The strength of a recommendation reflects the extent 

to which we can be confident that the desirable effects 

(e.g., reductions in morbidity and mortality) of an intervention 

outweigh its undesirable effects (e.g., adverse effects) 

[19,22,23]. 

GRADE classifies recommendations using only two 

categories of strength, that is, strong or weak. Briefly, strong 

recommendations are made when a guideline panel is 

confident that the desirable effects of adherence to a 

recommendation clearly outweigh its undesirable effects. 

When a panel is less confident, they can make a weak 

recommendation that indicate the desirable effects of 

adherence probably outweigh undesirable effects [19,23]. 

This binary classification provides clear direction to patients, 

clinicians, and policy makers. Strong recommendations 

imply most people with the same clinical condition would 

choose the recommended management and that clinicians 

should guide their patients to accept recommendation. For 

policymakers, a strong recommendation can be adopted 

as policy in most situations. However, if the strength of 

a recommendation is weak, clinicians should discuss the 

merits and demerits of recommended management with 

patients and compare these with those of alternative 

management strategies to ensure adequate implementation 

of shared-decision making [24]. 

Whereas the certainty of evidence is important, guideline 

developers should consider other key factors when making 

recommendations such as the balance between desirable 

and undesirable effects, patients’ values and preferences, 

healthcare resource utilization and equity implications, and 

the feasibility and acceptability of interventions as defined 

in the Evidence to Decision Framework [19]. A high certainty 

of evidence does not necessarily imply strong recom-

mendations as strong recommendations can arise from low 

quality evidence [22]. For example, patients’ values and 

preferences may be age-dependent. Younger patients may 

place greater value on the prolongation of life, whereas 

older patients may consider quality of life to be more 

important. Recently, the BMJ published a GRADE-based, 

weak recommendation for prostate-specific antigen-based 

prostate cancer screening [25], which was justified by 

moderate quality evidence of small benefit but greater harm 

and considerable variation of its value with respect to the 

outcomes of screening [26].

CONCLUSIONS

Many guidelines are developed with undue reliance on 

expert opinion and no formal framework for moving from 

evidence to recommendations. Guidelines devised in this 

manner do not meet minimal standards for “evidence-based 

guidelines” and should, therefore, be abandoned in favor 

of an approach such as that offered by GRADE. The defining 

features of GRADE include reliance on high quality 

systematic reviews, multidimensional assessments of 

certainty of evidence that go well beyond study design, 

and the use of a formal evidence-to-decision framework 

for moving from evidence to recommendations. These 

elements will result in guidelines that inspire trust by 

patients, clinicians, and policy makers and ultimately, 

improve patient outcomes. 
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