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A randomized controlled trial (RCT) is generally considered 
to provide high-quality evidence for addressing a research 
hypothesis in clinical research [1, 2], such as trials compar-
ing different fasting periods evaluated by ultrasound, or com-
parison of supraclavicular versus costoclavicular brachial 
plexus blocks [3–8]. However, many RCTs in anesthesiol-
ogy are known to be fragile, mainly due to small number 
of participants and low outcome event rates [9, 10]. The 
fragility index (FI) is used to assess the robustness of RCT 
results, measuring the minimum number of patients whose 
result would have to change from a non-event to an event 
in order to convert a result from statistically significant to 
nonsignificant—a smaller FI indicates a less robust result 
[9, 11]. Hayes et al. recently reported that the median FI in 
pediatric anesthesiology is 3, indicating RCTs in pediatric 
anesthesiology are highly fragile, and that many pediatric 
anesthesiology trials were underpowered [9, 11]. One way 
to mitigate the limitations of an underpowered RCT is to 
conduct an evidence synthesis study by quantitatively pool-
ing results from multiple RCTs to enhance statistical power.

Evidence synthesis study is a research method that allows 
researchers to identify, select, and qualitatively and quantita-
tively combine data from multiple relevant studies to address 
a research hypothesis. Evidence synthesis studies include the 
methodologies of scoping review (ScR), systematic review 
(SR), rapid review, and systematic review with meta-analysis 
(SR/MA) or network meta-analysis (NMA). Table 1 sum-
marizes the key features of evidence synthesis studies and 
narrative reviews. A ScR follows a systematic and rigorous 
process outlined by the PRISMA-ScR (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses Extension 
for Scoping Reviews) guidelines [12] and aims to identify 
gaps between what is known and what is not known in cur-
rent studies by exploring broad research questions [13–16]. 
While both ScR and SR are types of evidence synthesis 
studies, ScR focuses on knowledge gaps, whereas SR aims 
to address specific research questions [17–19]. Typically, 
meta-analysis is conducted in addition to SR, which enables 
researchers to address research questions by quantitatively 
pooling effect sizes (e.g., mean difference, risk ratio) of eli-
gible studies [20, 21]. Rapid review is a type of evidence 
synthesis study used to answer time sensitive or urgent 
questions, such as those seen in the context of COVID-19 
[22]. The process of rapid review is omitted or simplified 
compared to SR with or without MA to expedite the pro-
cess. NMA is an advanced type of SR/MA which allows 
for the comparison of three or more arms simultaneously, 
with direct and indirect evidence [23–25]. By conducting an 
evidence synthesis study, researchers will be able to qualita-
tively and quantitatively answer their research questions and 
may identify fields where evidence is lacking or where the 
quality of evidence remains low. The quality of evidence can 
be assessed by the Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) approach, 
which is a gold standard to systematically assess the quality 
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of evidence and to determine strength of recommendations 
in an evidence synthesis study [26]. GRADE is an essential 
approach to provide evidence-based recommendations, espe-
cially when developing guidelines and is adopted by over 
110 guideline organizations worldwide [27].

Evidence-based clinical practice guideline (CPG) pro-
vides best clinical practice recommendations for patient 
care. It is essential for improving and standardizing the 
quality of patient care, improving patient outcomes, and 
supporting clinical decision making. The development of a 
CPG is a rigorous process that involves synthesizing existing 
information from RCTs, observational studies, and expert 
opinions through systematic reviews, and assessing the qual-
ity of evidence by the GRADE approach to ensure recom-
mendations are evidence-based [28]. The process requires 
external review by relevant clinical and scientific experts, 

professional organizations, policy makers, patients, and 
other stakeholders to improve its quality. Regular updates, 
typically recommended every five years, help maintain its 
relevance. Figure 1 illustrates the hierarchy of evidence lev-
els in research. Evidence-based CPGs represent the highest 
level of research evidence, making them more influential 
in clinical practice. At the same time, pre-clinical research, 
illustrated in the bottom of the pyramid, is also vital as it 
forms the foundation upon which further research and evi-
dence synthesis are built.

Disma et  al. have published an evidence-based CPG 
for airway management in neonates and infants, offering 
essential recommendations for this population [28]. 
Airway management requires anesthesiologists to respond 
rapidly because of their increased risk of critical hypoxia 
in this vulnerable population. The clinical strengths of 

Table 1   Features of evidence 
synthesis studies and narrative 
review

Fig. 1   Interpretations of level of evidence in research.  The pyramid 
illustrates levels of evidence from pre-clinical to clinical research, 
highlighting the influence on clinical practice. Evidence-based clini-
cal practice guidelines are positioned at the top, supported by all 

other studies listed in the pyramid below. This does not imply that 
only the topmost level is important, fundamental science research and 
other types of clinical research are equally important in forming the 
foundation of evidence
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this airway guideline are its ability to provide evidence 
based, standardized approaches tailored to these patients, 
including 13 specific recommendations for assessing 
airway difficulty, preparing equipment, and performing 
intubation and extubation. The guideline provides various 
techniques for effective airway management such as use 
of a video-laryngoscope and supplemental oxygenation 
during intubation, to improve success rates and minimize 
adverse events. From a methodological standpoint, 
the guideline demonstrates rigor in its development 
process. Recommendations were formulated through a 
literature search across multiple databases conducted by 
an information specialist, risk of bias assessment, and 
quality of evidence assessment according to the GRADE 
approach. Additionally, a multinational task force of 23 
internationally recognized experts in pediatric airway 
management contributed to its development, which enables 
opinion from a broad perspective and specialized knowledge 
focused on airway management for neonates and infants. 
However, a CPG sometimes faces limitations due to the 
nature of its study design, such as lack of enough evidence 
for rare complex cases or specific patient comorbidities. A 
CPG may also not provide recommendations that are fully 
applicable to each facility, as each facility may have different 
available medications and equipment. To complement these 
gaps, narrative review can be valuable, incorporating quality 
improvement and educational perspectives. For instance, 
a narrative review can summarize the impact of aging on 
syndromic patients associated with difficult airway, which 
was briefly mentioned in the initial CPG. Thus, Journal of 
Anesthesia invited the authors of the airway CPG to publish 
a narrative review to provide additional information in areas 
where evidence was lacking in the previous guideline [29]. 
An example of such additional information is a physical 
assessment to predict difficult airway management and 
oxygen administration techniques during intubation, which 
were both not addressed in the previous guideline [29].

The editorial board of the Journal of Anesthesia often 
invites experts in anesthesiology, pain medicine, and critical 
care to publish invited narrative reviews. Unlike evidence 
synthesis studies, a narrative review does not have a clear 
methodology or protocol, but instead aims to summarize the 
topic. These invited reviews are expected to address timely 
topics, emerging areas of research, or updates in established 
fields. These reviews are valuable as they offer expert opin-
ions and interpretations in the field in addition to up-to-date 
evidence. In the recent invited review of airway management 
in pediatrics [30], the use of a physical assessment to pre-
dict a difficult airway was detailed as it was not included 
in the CPG due to a lack of relevant prospective studies in 
neonates and infants. Likewise, some measurements used in 
adults (e.g. Mallampati score) are not feasible in this popula-
tion as they require patient cooperation. Therefore, clinical 

assessment and expert opinion remain the most reliable meth-
ods to predict a difficult airway [30], and the invited narrative 
review is well suited to provide the expert opinion that the 
CPG could not offer. Due to the limited number of RCTs 
on oxygenation methods and flow rates during intubation, 
the CPG states that “apneic oxygenation during intubation 
reduce the incidence of hypoxemia”, but lacks details on 
delivery methods and flow rates. This invited review provides 
detailed guidance on oxygen delivery methods, flow rates, 
equipment, and practical tips in the main text and online-only 
supplement videos, making this review an essential resource 
for expanding the CPG.

Evidence-based CPG and evidence synthesis study are 
cornerstones of evidence-based medicine, enabling the pro-
vision of high-quality healthcare. Supplemental reviews, 
such as invited reviews are an essential resource to organize 
information, highlight new findings, and provide updates. By 
offering expert insights and addressing areas where evidence 
may be limited, these reviews can guide clinical practice and 
facilitate advancements in medicine.
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