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a b s t r a c t 

The GRADE (Grading of Recommendation, Assessment, Development and Evaluation) methods was devel- 

oped to evaluate the quality of evidence and make recommendations, which has been widely adopted in 

clinical practice guidelines. The GRADE methods address the classification of outcomes, systematic collec- 

tion, appraisal and synthesis of research evidence based on each outcome, evaluate the overall quality of 

the evidence, and making recommendations. This essay summarized the GRADE methods and its use in 

clinical practice guidelines of traditional, complementary, and integrative medicine as well as highlighting 

some of the challenges. 
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. Introduction 

Evidence is the core component in evidence-based medicine 

nd practice. Since the introduction of clinical epidemiology in 

arly 1980 ′ s, there has been an increasing amount of clinical ev- 

dence for healthcare. However, when using evidence for deci- 

ion making, professionals have to systematically collect, critically 

ppraise, and synthesize the evidence. As for the definition of 

vidence-based medicine by Dr David Sackett in his paper in 1996, 

e addressed “the conscientious, explicit, and judicious use of cur- 

ent best evidence in making decisions about the care of individ- 

al patients”. 1 Furthermore, the best evidence should be updated, 

eliable, and accessible to professionals and decision makers. It 

uggests that we need to differentiate the best, reliable evidence 

rom those unreliable evidence. Obviously, we need a validated tool 

r instrument to evaluate the evidence, and evidence should be 

raded according to their strength and weakness. There have been 

nternational organizations such as the World Health organisation 

WHO), the Cochrane Collaboration and the GRADE Working Group 

o develop tools for evidence grading in the necessity of develop- 

ent of clinical practice guidelines. The acronym of GRADE repre- 

ents the Grading of Recommendation, Assessment, Development 

nd Evaluation. 

Since 2005, there has been an initiative on evidence-based 

pproach from East Asian countries to develop clinical practice 
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uidelines in traditional medicine, supported by the WHO West- 

rn Pacific Regional Office, and this included traditional Chinese 

edicine, Korean medicine, and integrative medicine. 2 It has been 

 common sense that clinical practice guidelines should be based 

n high level of clinical evidence. Thus, different hierarchy mod- 

ls have been developed to grade the evidence and these include 

HO, the Cochrane Collaboration, the Oxford evidence grading, 

nd the GRADE systems. Based on the WHO Handbook for Guide- 

ine Development, the outline of the guideline development ( www. 

ho.int ) can be presented at four stages ( Fig. 1 ). It is also sug-

ested that involvement of multidisciplinary development team, 

elphi process, expert consensus, and consumer review are impor- 

ant methods for guideline development. 

. GRADE methods in clinical practice guideline 

The GRADE working group ( www.gradeworkinggroup.org ) was 

ormed in 2004, 3 and it has developed series of methodology 

uidelines for development of clinical practice guidelines. 4 Since 

hen, the working group has developed into many centers and 

etworks worldwide. For example, in China, four GRADE centers 

ave been established, including GRADE Center Lanzhou Univer- 

ity, GRADE Center The University of Nottingham Ningbo, GRADE 

enter Beijing University of Chinese Medicine, and GRADE Center 

udan University. These centers are hosted by universities which 

ave demonstrated expertise and capacity in GRADE methodology, 

ncluding capacity in systematic reviews and guideline develop- 

ent, and are able to provide the infrastructure to support and 

romote GRADE-related activities such as training on and support 

or methodology of guideline development. 
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Fig. 1. Flowchart of guideline development. 
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summarized in Table 1 . 
Since the establishment of the GRADE working group, GRADE 

uidance has been endorsed by many international organizations 

uch as the WHO, the Cochrane Collaboration, the National Insti- 

ute for Health and Care Excellence (NICE), Scottish Intercollegiate 

uidelines Network (SIGN), US Center for Disease Control and Pre- 

ention (CDC), as well as many international peer review journals. 

. Quality of evidence by grade 

GRADE system has two major components, rating the certainty 

of evidence and strength of recommendations. 4 The system- 

atic reviewers or guideline authors are developing clinical 

questions based on PICO model (in terms of patients, in- 

tervention, comparison, and outcome), classify the outcomes 

into critical, important, and less important outcomes. Thus, a 

systematic approach is adapted to collect, appraise, and syn- 

thesize the evidence to generate the estimate of effect from 

eligible studies for each outcome, and then, rating the qual- 

ity of evidence body into four categories: high, moderate, 

low, or very low. There has been two-level of quality assess- 

ment. One is focusing on primary studies such as random- 

ized clinical trials, and other is on overall evidence for each 

outcome. For the quality of evidence of randomized trials, 

the Cochrane Collaboration developed a tool called risk of 

bias, which covers six domains of bias: selection bias, perfor- 

mance bias, detection bias, attrition bias, reporting bias, and 

other bias. 5 , 6 Within each domain, assessments are made for 

one or more items, which may cover different aspects of the 

domain, or different outcomes. The difference of the GRADE 

is to evaluate the overall quality of evidence body for each 

outcome based on systematic review or meta-analyses. 7 , 8 

. Factors that downgrade or upgrade the evidence 

There are many determinants that influence the quality of ev- 

dence. These include study design and execution, inconsistency, 

ndirectness, imprecision, and reporting bias. Existence of one or 

ore above domains should downgrade the evidence to one or 

wo levels. For study design and execution, randomized trials rank 

s high quality, while observational studies (cohort study and case- 

ontrol study) rank as low. However, for individual randomized tri- 
2 
ls, the Cochrane risk of bias tool can be used for the assessment 

f quality, 5 , 6 which mainly include generation of allocation se- 

uence, concealment of the allocation, blinding, and loss to follow 

p. Ideally, sample size estimation should be justified and baseline 

haracteristics should be tested statistically for comparability be- 

ween groups. Inconsistency (statistical term heterogeneity) repre- 

ents the variations in results from meta-analysis. There are three 

ays to make judgement for consistency, that is, variations in ef- 

ect size, the degree of overlap in confidence intervals, and statis- 

ical significance of heterogeneity through I square test. Impreci- 

ion represents a small sample size or lower event rate with wide 

onfidence interval, which may bring uncertainty about magnitude 

f effect. Meta-analysis of two or more trials can reduce the im- 

recision by increasing the pooled sample and statistical power. 

f we can be sure reaching an optimal information size with nar- 

ow confidence interval and permit confident recommendation for 

r against, we don’t downgrade the imprecision. In terms of di- 

ectness of evidence, if we have head-to-head comparison, for ex- 

mple, drug A versus C, drug B versus C, we are confident about 

omparative effectiveness. But if we want to compare drug A with 

rug B, we don’t have direct evidence. Then, an indirect compari- 

on could be established between drug A and drug B. In addition, 

irectness of evidence also relies on differences in patients (age, 

ex, ethnicity, condition, stage, severity), interventions (dose, class, 

uration), and outcomes (health related quality of life, functional 

apacity, laboratory biomarkers). For example, surrogate outcome 

s lower by one level for indirectness. Reporting bias comes from 

ne of the two sources, including selective reporting of outcomes 

especially those outcomes with positive results), and publication 

ias, where small sample size trials with positive findings are more 

ikely to be published. Normally, we can make judgement on selec- 

ive reporting of outcomes by checking the registered trial protocol 

gainst the full publication of trial. For detecting publication bias, 

eviewers can draw a funnel plot to check the asymmetry or per- 

orming Egger’s test. 

In what circumstances, we can upgrade the evidence? For large 

agnitude of effect from observational studies, dose-response gra- 

ient demonstrated, plausible confounders to be excluded for es- 

ablishing association, these are the factors that can raise one or 

wo level of evidence. Following quality assessment criteria are 
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Table 1 

Quality of evidence and downgrade/upgrade factors. 

Quality of Evidence Study Design Lower if ∗ Higher if ∗

���� High Randomised trial Study limitations 

- Serious 

- Very serious 

Inconsistency 

- Serious 

- Very serious 

Indirectness 

- Serious 

- Very serious 

Imprecision 

- Serious 

- Very serious 

Publication bias 

- Likely 

- Very likely 

Large effect 

- Large 

- Very large 

Dose response 

- Evidence of a gradient 

All plausible 

confounding 

- Would reduce a 

demonstrated effect 

- Would suggest a 

spurious effect when 

results show no effect 

���O Moderate 

��OO Low Observational study 

�OOO Very low 
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. Strength of recommendations and evidence to decision (EtD) 

ramework 

The main compositions in guidelines are the recommendations. 

n GRADE methods, the strength of recommendations is defined as 

egree of confidence that desirable effects of adhering to recom- 

endation outweigh undesirable effects. The recommendation can 

e strong or weak depending on the confidence that benefit out- 

eigh risk, and the direction of recommendation can be favour- 

ng or against the recommendations. In the perspectives of patient 

alue and preference, a strong recommendation suggest lower vari- 

bility (for example, > 90% patients would make the same choice), 

ess interaction with patients, and no need for decision aid. Weak 

ecommendations can also be named as conditional, or discre- 

ionary recommendations. For this category, there is a large vari- 

bility in patient preference, ensuring interaction with patients, 

eed for decision aid, and don’t consider quality of care criterion. 

In 2016, the DECIDE (Developing and Evaluating Communica- 

ion Strategies to Support Informed Decisions and Practice Based 

n Evidence) Project, led by a GRADE Working Group and funded 

y the European Union, developed GRADE Evidence to Decision 

EtD) framework for different types of decisions. 9 , 10 The GRADE 

tD framework takes an explicit and transparent system to help 

ecision makers informed by the best available research evi- 

ence to make clinical recommendations, coverage decisions, and 

ealth system or public health recommendations and decisions. 

he framework includes formulation of the question, an assess- 

ent of the evidence, and drawing conclusions in general. For 

ealth care interventions, following criteria are considered: prior- 

ty of the problems, benefits and harms, certainty of the evidence, 

utcome importance, balance between desirable and undesirable 

ffects, resource use, equity, acceptability, and feasibility. 9 

. Application of GRADE in guidelines of traditional and 

ntegrative medicine 

In some countries such as China and South Korea, traditional 

edicine is widely used in clinical practice. One survey in China 

as done in 2015 in 604 conventional medicine guidelines which 

emonstrated about 12% of the guidelines recommending tradi- 

ional Chinese medicine. 10 Among the 74 guidelines that rec- 

mmended Chinese medicine, only five guidelines used evidence 

rading. One of the clinical practice guidelines using GRADE is 

he guideline of traditional medicine for primary osteoporosis pub- 

ished in 2011. 11 In 2020, a critical review investigated the pro- 

ortion of traditional Chinese medicine (TCM) guidelines adopting 

rading systems and the level of evidence used to support TCM 

ecommendations. 12 Till 2018, 142 TCM guidelines were identified, 
3 
mong which, 68 (47.9%) adopted a total of eight grading systems. 

 total of 1284 recommendations were included in the TCM guide- 

ines. More than 60% recommendations were based on a low and 

ery low level of evidence (33.4% and 30.2%) based on GRADE 

ystems. Only 7.8% recommendations were rated as strong rec- 

mmendation, while 76.2% recommendations were rated as con- 

itional recommendations. The GRADE methods were also recom- 

ended for development of clinical guidelines on acupuncture and 

oxibustion. 13 Eighteen evidence-based guidelines on acupunc- 

ure used GRADE methods in their development in China, and 

he guideline developers summarized advantages and limitations 

f the GRADE approach in the guideline development. 13 The ad- 

antages were rating the quality of evidence, outcome-centric di- 

ection, and transparent process of recommendation development. 

owever, they also addressed some limitations of the GRADE ap- 

roach in acupuncture guidelines such as lack of evidence grad- 

ng for ancient literature and literature on prestigious Chinese 

edicine experts’ experience, and specific guidance concerning the 

haracteristics of acupuncture therapy for formulating recommen- 

ations. 13 Thus, the authors suggest that a specific method should 

e explored based on the GRADE approach and the characteristics 

f acupuncture therapy in the guideline development for clinical 

ractice with acupuncture and moxibustion. 

However, traditional, complementary and integrative medicine 

herapies are not well represented in majority of clinical prac- 

ice guidelines. For example, guidelines for musculoskeletal pain 

xcluded traditional healing/medicine or those that required pay- 

ent from patient’s self-pocket. 14 On the other hand, integrative 

hinese-Western medicine and Chinese herbal medicine were rec- 

mmended for the management of Covid-19 based on current re- 

earch evidence but without evidence grading and quality assess- 

ent. 15 , 16 , 17 , 18 Similar guidelines for traditional Chinese medicine 

or Covid-19 adopted GRADE methods to grade evidence and make 

ecommendation. 19 Facing the unique features of traditional and 

ntegrative medicine, some experts advised to adapt consensus 

tatements to develop clinical guidelines. 20 

Below is an example of using GRADE to develop recommenda- 

ions. 21 

uestion: Should acupuncture versus usual care be used for knee OA? 

RADE evidence profile ( Table 2 ) 

Another example is a rapid development of traditional Chi- 

ese medicine guidelines for coronavirus disease 2019 by a panel 

f experts, who used GRADE methods for grading the evidence 

nd making the recommendations. In addition, the guidelines 

ere developed in accordance with the WHO rapid guideline pro- 

ess. 22 The evidence on TCM for COVID-19 from published guide- 
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4 
ines, direct and indirect published clinical evidence, first hand 

linical data, and expert experience and consensus were incor- 

orated. Based on the available evidence, the guidelines recom- 

ended 17 Chinese medicines for COVID-19 including 2 Chinese 

erbal granules, 7 Chinese patent medicines, and 8 Chinese herbal 

njections. 19 , 22 

In summary, some challenges exist when using GRADE for de- 

elopment of recommendations. One is lack of high-quality evi- 

ence in the field of traditional, complementary and integrative 

edicine. Second, there are huge variations among the interven- 

ions such as herbal remedy, acupuncture, tuina (therapeutic mas- 

age), taichi/qigong, Ayurveda and other traditional healing sys- 

ems. Third, an obvious gap between research evidence and prac- 

ice as research try to find out efficacy or effectiveness from stan- 

ardized therapy while in daily practice, it is highly individual- 

zed, tailored treatment. Therefore, expert consensus is suggested 

o develop the recommendations not only relying on existing evi- 

ence. 4 , 19 , 23 

. Conclusions 

GRADE system is an international recognized approach to eval- 

ate quality of evidence and strength of recommendation specif- 

cally for development of clinical practice guideline. It has been 

idely adapted by many international organizations such as WHO, 

he Cochrane Collaboration, NICE, and US CDC. One of the key steps 

n guideline development by GRADE is to classify the outcomes 

nto critical, important, and less important in accordance with rel- 

vant disease, and evaluate overall quality of evidence body. How- 

ver, when adapting GRADE in guideline of traditional medicine 

r integrative medicine, five domains for downgrading of evidence 

hould be carefully considered, which should include study design 

nd execution, inconsistency, indirectness, imprecision and publi- 

ation bias, while three domains for upgrading of evidence, that 

s, large effect size, dose-response and control of confounding fac- 

ors. We recommend stakeholders involvement and context being 

onsidered as well as mixed approaches such as expert consen- 

us incorporated with diversity of evidence for traditional medicine 

uidelines. 
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