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A B S T R A C T

The Guideline Workshop 2019, held in October 2019 in Munich, Germany, had the purpose

of facilitating discussion on strategies for optimization of guideline processes in diabetes

amongst a group of representatives of renown national and international societies in the

field of diabetes, cardiology, and nephrology. Results of this panel’s discussions are pre-

sented in this manuscript and comprise a variety of suggestions for improving the quality

and usability of guidelines, as well as to accelerate the development and responsiveness of

guidelines to newly published, relevant data from clinical trials such as cardiovascular out-
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come trials in diabetes mellitus. These include, but are not limited to, recommendations to

optimize presentation of content in guidelines, use of the GRADE-approach to rating the

quality of evidence to harmonize guidelines, and utilization of digital health technologies

to accelerate, streamline, and optimize communication on relevant data and development

of clinical guidelines and necessary updates, while reducing costs.

Recognizing that achieving alignment in guideline development among various medical

organizations will be a long-term process, representatives from cross-sectional medical

organizations relevant to cardio-renal metabolic disease and experts in guideline method-

ology will work together in the future. Among other activities, it is planned to continue the

activity and organize a Guideline Workshop in 2020.
� 2020 Published by Elsevier B.V.
Preface

Discussion, as described in this manuscript, was conducted

by all participants from the perspective of their respective

medical associations. Participants of the Guideline Workshop

2019 were as follows:

Brosius, Frank (American Society of Nephrology, ASN); Cer-

iello, Antonio (Italian Online Guidelines, Associazione Medici

Diabetologi, AMD); Cheung, Michael (Kidney Disease: Improv-

ing Global Outcomes, KDIGO); Cosentino, Francesco (European

Society of Cardiology, ESC); Green, Jennifer (American Dia-

betes Association, ADA); Kellerer, Monika (Deutsche Diabetes

Gesellschaft, DDG); Koob, Susan (Preventive Cardiovascular

Nurses Association, PCNA); Kosiborod, Mikhail (American Col-

lege of Cardiology, ACC); Marx, Nikolaus (European Society of

Cardiology, ESC); Nedungadi, Prashant (American Heart Asso-

ciation, AHA); Rydén, Lars (European Society of Cardiology,

ESC); Rodbard, Helena (American Association of Clinical

Endocrinologists, AACE); Standl, Eberhard (Forschergruppe

Diabetes, e.V.); Vandvik, Per Olav (MAGIC Evidence Ecosystem

Foundation [www.MAGICproject.org]); Initiator of the Guide-

lineWorkshop: Schnell, Oliver (Forschergruppe Diabetes, e.V.).

1. Introduction

The increasing prevalence of diabetes is impacting millions of

people, worldwide, and the complications associatedwith dia-

betes threaten the viability of public and private healthcare

systems [1,2]. Cardiovascular disease (CVD), which includes

coronary artery disease, heart failure, cerebrovascular disease

and peripheral arterial disease, is the leading cause ofmorbid-

ity and mortality in patients with diabetes [3–5]. Individuals

with diabetes and hypertension also have a 50% greater risk

of developing chronic kidney disease (CKD) [6].

Within the past two decades, multiple new classes of

glucose-lowering medications have been developed for type

2 diabetes (T2D), each utilizing a different mode of action in

controlling blood glucose. However, in response to concerns

about the potential for increased CVD risk associatedwith cer-

tain medications, specifically rosiglitazone (a thiazolidine-

dione [TZD]) [7], additional regulatory requirements for

approval and marketing of new medications were imposed.

In 2008, the US Food and Drug Administration (FDA)

issued guidance to pharmaceutical manufacturers to demon-

strate that each new glucose-lowering therapy for T2D is not
associated with an unacceptable increase in cardiovascular

risk [8]. The European Medicines Agency (EMA) followed soon

afterward, similarly mandating that all new glucose-lowering

medications must show a neutral or beneficial effect on

major adverse cardiovascular events (CV death, non-fatal

myocardial infarction (MI) and stroke) via conduct of dedi-

cated, adequately-powered cardiovascular outcome trials

(CVOTs) [9].

Since 2008, results from more than 25 cardiovascular and

cardio-renal outcome trials of new glucose-lowering medica-

tions have been reported. The most recent CVOTs have chan-

ged the landscape of cardio-renal risk management in

individuals with T2D, demonstrating not only the safety but

also organ-protective benefits of sodium glucose cotrans-

porter 2 (SGLT2) inhibitors and some glucagon-like peptide

(GLP-1) receptor agonists [10,11].

Although these studies provide valuable information

regarding the selection of patient populations most likely to

benefit from intensification of cardio- and nephroprotective

therapies in individuals with T2D, it often takes several

months – if not years, in some instances – before the

practice-changing evidence is translated into evidence-based

clinical guidelines, and even longer before these result in

improved quality of care and outcomes in routine clinical

practice. Given the growing numbers of individuals with T2D

all of whom either have or are at increased risk for CVD and

kidney disease, it is imperative that findings from these stud-

ies (and future studies) are disseminated and implemented

more rapidly throughout the clinical community.

On the initiative of Oliver Schnell (Forschergruppe Dia-

betes e.V. at the Helmholtz Centre Munich), a panel of repre-

sentatives from leading, international medical organizations

who are experienced in guideline development met in

Munich, Germany on October 24, 2019 with the aim of devel-

oping and implementing a roadmap for the acceleration and

harmonization of clinical guidelines and updates for T2D,

prediabetes and cardiovascular and kidney diseases.

Represented organizations besides the Diabetes Research

Group at the Helmholtz Centre included: European Society

of Cardiology (ESC), European Renal Association (ERA), Euro-

pean Dialysis and Transplant Association (EDTA), American

Diabetes Association (ADA), American Association of Clinical

Endocrinologists (AACE), American College of Cardiology

(ACC), American Heart Association (AHA), Preventive Cardio-

vascular Nurses Association (PCNA), American Society of

http://www.MAGICproject.org
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Nephrology (ASN), Kidney Disease: Improving Global Out-

comes (KDIGO), German Diabetes Association (DDG). Repre-

sentatives of the Forschergruppe Diabetes, e.V., Italian

Online Guidelines and MAGIC-Evidence Ecosystem Founda-

tion also contributed. This article summarizes the group’s dis-

cussion and recommendations for moving forward.

2. Scope of the problem

According to globally accepted criteria for trustworthiness,

the purpose of clinical practice guidelines is to provide treat-

ment recommendations that are informed by a systematic

review of evidence and an assessment of the benefits and

harms of alternative treatment options, with the goal of opti-

mizing patient management and outcomes [12,13]. Although

guidelines have long been recognized as a critical component

of quality healthcare, several shortcomings have limited their

application and usefulness in clinical practice settings.
2.1. Discordance between guidelines

A key limitation of current guidelines is inconsistency in how

guideline committees andmedical societies rate the quality of

evidence and grade strength of recommendations. The pri-

mary purpose of utilizing an explicit, systematic and transpar-

ent approach to grading evidence is to identify appropriate

studies and determine the certainty in the evidence (e.g., con-

fidence that estimates of effect represents the true treatment

effect) that forms the basis for a recommendation. Moving

from evidence to recommendations should also be systematic

and transparent and take into account all relevant factors

(e.g., balance benefits and harms, quality of evidence, values

and preferences and resources) that will determine the direc-

tion and strength of the recommendation. However, when

medical organizations use different methodologies to identify

and appraise the evidence base, and formoving from evidence

to recommendations; differences in related recommendation

statements across guideline bodies naturally occur [14].

An early study by the Grading of Recommendations

Assessment, Development and Evaluation (GRADE) Working

Group reported that the six most prominent methodologies

used for evidence grading had low reproducibility of assess-

ments and did not address the needs of all stakeholders

[14]. As a result, treatment recommendations from various

medical organizations for the same disease/disorder may dif-

fer (e.g., ADA/EASD vs. ESC diabetes management guidelines).

For example, the 2017 ACC/AHA guideline for hypertension

recommended 130/80 mmHg as the blood pressure threshold

to define hypertension, whereas the ADA published a position

statement for hypertension and diabetes mellitus, recom-

mending a threshold of 140/90 mmHg [15]. This discrepancy

is important because the application of different thresholds

would result in a reclassification of 10.4% of US adults with

diabetes as having or not having hypertension [16]. Uncer-

tainty regarding the appropriate threshold in this population

persists [17]. These disagreements can be bridged. For exam-

ple, the most recent ADA Standards of Care 2019 are endorsed

by ACC and have a unified treatment recommendation for

blood pressure (BP) management.
Moreover, lack of unanimity may cause uncertainty and

impose a barrier to implementation as non-specialists await

for unified guidance from the specialists. Differences between

the ESC and ACC regarding use of statins in individuals with

diabetes are also observed. The ESC recommends that statin

treatment should be used on an individualized basis in dia-

betes patients at moderate to very high risk for CVD [18]

whereas, the AHA/ACC recommends that moderate-

intensity statin therapy is indicated in patients 40–75 years

of age with diabetes mellitus for primary prevention. In

patients with diabetes and higher risk, especially those who

have multiple risk factors use of a high-intensity statin is rea-

sonable to reduce the LDL-C level by at least 50% [19]. Varying

definitions of the therapeutic target for LDL-cholesterol is

another source of potential confusion. That said, variation

in guideline recommendations may sometimes be appropri-

ate in the face of shared and agreed upon evidence on bene-

fits and harms. Examples include variation in values and

preferences among patients across different geographic

regions and resource-considerations, if guideline organiza-

tions take a health care system perspective [20].

2.2. Suboptimal application of recommendations in
clinical practice

Adherence to guidelines has been shown to improve out-

comes [21,22]. Still nonadherence is frequent [23–29].

Although several reasons for suboptimal application of guide-

lines have been identified, many of which are beyond clini-

cian control (e.g., patient adherence issues, healthcare

system constraints), many physicians, particularly general

practitioners, are challenged to stay current with the chang-

ing guidelines from various health authorities and medical

organizations due to time constraints [23,24]. Moreover,

guidelines are often ambiguous and non-directive [23,24].

They may, perhaps without making it clear to the readers,

also take different perspectives, from focusing on what is best

for the individual patient to more of a health care system and

public health perspective, also taking cost-effectiveness, fea-

sibility and applicability fully into account. As such, clinicians

and other stakeholders (e.g., public/private payers, regulatory

agencies) may be unclear about the specific clinical indica-

tions, course of action, patient populations and implications

associated with the recommendation. This lack of clarity

can negatively impact both coverage/reimbursement deci-

sions and clinical applications, resulting in poor outcomes

and inappropriate coverage/reimbursement decisions.

Another limitation relates to how the content is struc-

tured. Burying recommendations in lengthy paragraphs that

present comprehensive but non-critical background informa-

tion further impacts the clarity and diminishes the useful-

ness of guidelines in clinical practices where time

constraints limit clinicians’ ability to fully digest and apply

the recommendations.

2.3. Timeliness of recommendations

Because new evidence accumulates rapidly, guidelines need

to be continuously updated. Even with frequent updates,

guidelines may not include timely recommendations sup-
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porting the use of the newest medications andmedical device

technologies. For example, the first guidelines of ESC and

EASD on diabetes, prediabetes, and cardiovascular diseases

issued in 2007 [18], were first updated in 2013 and then again

in 2019, with an interval of 6 years between each version. Dur-

ing the latter interval, many CVOTs were published. More-

over, when the evidence-grading protocol considers

systematic reviews as the highest level of evidence, inclusion

of findings from the most recent studies is even further

delayed [30,31]. Unless rapidly updated, systematic reviews

do not take into consideration the most recent evidence sup-

porting new medications and technologies. By the time

reports from clinical trials are typically reviewed, assessed

and included in a systematic review, the medications/tech-

nologies are already available and being used in clinical prac-

tice. Although accelerating updates can be challenging, it is

possible. For example, findings from the REWIND trial [32]

were included two months later in the new ESC guidelines

on diabetes, prediabetes, and cardiovascular diseases [18].

Similarly, observations from the DECLARE-TIMI 58 [33] and

the CREDENCE [34] trial were incorporated into the new ESC

guidelines on diabetes, prediabetes, and cardiovascular dis-

eases [35] and the ADA Standards of Medical Care [36] within

several months. This is in unison with the key learning objec-

tives envisioned by the participants of the Guideline Work-

shop which also focus on rapid incorporation of the

(cardiovascular) outcome data. Along this line, also the posi-

tive results from the DAPA-HF trial [37], which are being

released in parallel to the presentation of the new ESC guide-

lines on diabetes, prediabetes, and cardiovascular diseases

but have not yet been incorporated, should be included in a

timely manner.
3. Strategies for improving the quality/
usability and accelerating the development of
guidelines

The panel proposed recommendations to address specific

areas relevant to guideline development and updating. A

summary of the recommendations are presented in Table 1.
Table 1 – Summary of panel recommendations.

� Provide clearly-stated, directive recommendations.
� Standardize evidence-grading methodologies among medica
� Present recommendations prominently in the guidelines, in

access to supporting evidence and rationale.
� Eliminate historical data that are no longer relevant and dir
� Utilize findings from randomized controlled trials in combin

real-world studies, when available.
� Consider efficacy and safety data relevant to specific popula
� Provide guidance for disseminating and implementing recom
� Develop a formal process for ‘‘rapid-response” updates with

(e.g., CVOTs.). This could be achieved through continuous m
process for dynamic updating of systematic reviews and rec
formats, also at the home of the guidelines.

� Leverage digital technologies for grading evidence and form
allowing effective implementation in practice.

� Provide supportive materials (e.g., pocket guidelines, apps, e
in clinical systems (e.g. pathways, electronic health records
3.1. Guideline content

Recommendations should be presented prominently in the

guidelines. Each recommendation should be succinct and

directive, indicating the strength of the recommendation

and linked to supporting evidence and rationale. Targets for

treatment or diagnostic approaches should be stated suc-

cinctly and presented separately from extended discussions

of supporting evidence. Importantly, targets should reflect

the current consensus, while recognizing that future scien-

tific evidence may alter this consensus. When updating

guidelines, it is important to eliminate historical data that

are no longer relevant and directly applicable to care.

Future guidelines should utilize findings from randomized

controlled cardiovascular and cardio-renal trials as primary

evidence but complemented by evidence from well-

conducted, pragmatic, real-world studies, when available.

This would inform guideline developers and end-users

regarding both the efficacy and effectiveness of recom-

mended medications, technologies, intervention strategies,

with a strong focus on the efficacy and safety of medications

relevant to cardiovascular and kidney disease. A priority focus

should be on evidence that has the potential to change treat-

ment protocols/behaviors, which will likely be unveiled at

major medical meetings.

Other factors that should be considered are prognosis and

risk stratification (e.g. gender and ethnicity, genetic makeup)

pathophysiology, clinical manifestations, and patients values

and preferences. Gaps in the evidence should be clearly

stated.

Guidelines should be also discussed in policy meetings to

inform all stakeholders (clinicians, patients and payers) e.g.

about the potential costs and benefits of recommended med-

ications/interventions. Where appropriate, such discussions

could be held at a national level since they would assist pay-

ers in their coverage policy decision making. During policy

meetings, input from regulatory and payer stakeholders will

help ensure that guideline content, organization and presen-

tation is conducive to informed decision making.

It is also important to include practical advice for imple-

menting recommendations in various clinical practice set-
l organizations.
dicating the strength of each recommendation with easy

ectly applicable to care.
ation with results from well-conducted, pragmatic,

tions (e.g., ethnicity, gender, age, risk factors, etc.).
mendations in real-world clinical practice.

in 3–6 months after publication of clinically relevant data
onitoring of the literature, followed by a tightly coordinated
ommendations, created and published in web-based

ulating recommendations and disseminating guidelines,

ducational materials, decision aids) that can be integrated
, registries).
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tings. Use of risk calculators, treatment algorithms and deci-

sion pathways would support more appropriate and frequent

application of recommendations, resulting in better clinical

outcomes [38].

Importantly, specialty medical organizations (e.g., cardiol-

ogy, diabetology, nephrology) should strive to include primary

care practitioners and patients in guideline development.

This would facilitate identification of potential obstacles for

implementing recommendations in primary care settings.

3.2. Harmonization of guidelines/updates

An important first step is to achieve consensus across medi-

cal organizations on a standardized methodology to use for

evidence grading. One option would be to adopt the Grading

of Recommendations Assessment, Development Evaluation

(GRADE) approach (Table 2). This approach focuses on the

magnitude of the benefits, harms and burdens of the inter-

ventions and the comparators; the quality of evidence associ-

ated with the evidence of benefits, harms and burdens; and

the underlying values and preferences of the population to

whom the recommendation applies [39]. Cost, feasibility

and acceptability are also considered [20].

Unlike other evidence grading methodologies, the GRADE

approach simplifies the process, considering only two types

of evidence for questions about treatment: randomized trials

and observational studies. Critical appraisal of the body of

evidence with GRADE results in high, moderate, low and very

low quality of evidence. A strong rating is used to identify rec-

ommendations in which the benefits clearly outweigh harms;

[42]. A weak grading indicates a finer balance between bene-

fits and harms or substantial uncertainty in the treatment

effects. Implications of weak recommendations are to con-

sider specific circumstances, needs and preferences of

patients, and it should involve shared decision making [41].

By quickly and efficiently updating systematic reviews and

metanalyses the most recent trials of new medications and
Table 2 – GRADE approach to rating quality of evidence [20,39–4

Study design Confidence in estimates Lowe

Randomized trials

High

Risk
� �
� �

Inco
� �
� �

Indir
� �
� �

Impr
� �
� �

Publ
� �
� �

Moderate

Observational studies

Low

Very low
devices can be graded and incorporated into guidelines and

updates. Moreover, this approach would reduce discordance

betweenguidelinesoncommonareasof clinical care.However,

this assumes that each medical organization considers the

same trials and standardize their approach to evidence grad-

ing. Such standardization would facilitate greater collabora-

tion between the various organizations, which, in turn, could

also lead to cost savings for organizations creating guidelines.

3.3. Acceleration of guideline development and updates

Medical organizations should work toward developing a for-

mal process for ‘‘rapid-response” updates (within 3–6months)

to inform stakeholders of new and relevant results coming

from CVOTs and other guideline-relevant sources. One exam-

ple is the living evidence network, which is hosted by the

Cochrane collaboration with the aim to produce living sys-

tematic reviews that feeds straight into living guidelines,

through innovations in technology such as machine learning

and well-coordinated processes [43,44]. Another example is

the Living Standards of Medical Care in Diabetes published by

the American Diabetes Association [45]. Updates are made

in response to: approvals of new treatments with the poten-

tial to impact patient care; publication of new findings that

support a change to a recommendation and/or evidence level

of a recommendation; and publication of a consensus docu-

ment that necessitates an update of the Standards.

Digital health technologies have the potential to

accelerate, streamline, and optimize development of clinical

guidelines and updates while reducing costs. One example

of how technology can be leveraged for more rapid develop-

ment of concordant guidelines is the web-based authoring

and publication platform (MAGICapp), developed by MAGIC,

a non-profit foundation [46]. MAGICapp is a web-based

authoring and publication platform developed to assist users

and organizations to author, publish and update digitally

structured guidelines based on best current evidence [47].
2].

r if: Higher if:

of bias
1 Serious

2 Very serious

nsistency
1 Serious

2 Very Serious

ectness
1 Serious

2 Very serious

ecision
1 Serious

2 Very serious

ication bias
1 Likely

2 Very likely

Large effect
� +1 Large

� +2 Very large

Dose response
� +1 Evidence of a gradient

All plausible confounding + 1 would
reduce a demonstrated effect
or
+1 would suggest a spurious effect
when results show no effect
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The platform allows authors to write and publish their guide-

lines and evidence summaries in a highly structured format,

using the GRADE methodology, new technology and a host of

recent developed frameworks. Importantly, these digitally

structured outputs include tools for shared decision-making

[47] and can be re-used and adapted across the world to

inform health technology assessments and feed into decision

support systems in the electronic health record, pathways

and quality improvement initiatives (e.g., registries). All

researchers in MAGIC are practicing physicians and members

of the GRADE working group.

Importantly, the MAGIC foundation is currently collaborat-

ing with BMJ on their ‘‘Rapid Recommendations” program, an

initiative, which identifies new practice-changing evidence,

incorporates them into updated systematic reviews in

approximately 45 days and convenes an international panel

of researchers, clinicians and patients, who translate the evi-

dence into succinct, actionable recommendations in new

publication formats, within a 90 day target [48]. Examples of

the new publication formats and how they link to decision

aids in MAGICapp can be accessed at https://www.bmj.com/

rapid-recommendations.

3.4. Dissemination and implementation

Beyond new strategies and tools for publication of guidelines

in user-friendly formats, successful dissemination and imple-

mentation of guidelines warrants additional efforts. One

example is provision of educational programs and materials.

The European Society of Cardiology (ESC) provides a compre-

hensive toolkit of materials that include pocket guidelines,

essential messages, and slide sets, which are available to all

members. The pocket guidelines contain only the recommen-

dations and treatment algorithms, with no references, and

are available in printed form and on an app. As of 2018, the

app has over 101,000 users in 202 countries. The essential

messages are presented as a short, web-based document that

includes 10–15 key messages and gaps in the evidence. The

ESC website and social networks (e.g., Facebook, Twitter) pro-

vide comprehensive guidelines with updates and continuing

medical education (CME) offerings. Summary cards are also

made available to general practitioners, nurses, and other

non-specialists, providing essential take-home messages in

simple language.

Perhaps the most efficient way of implementing guidelines

into practice is through clinical decision support systems, ide-

ally fully integrated in the electronic health record [49]. One

example of how digital tools can support clinicians in apply-

ing guidelines in clinical practice is the use of web-based

algorithms to promote personalized diabetes therapy. Initi-

ated by the Italian Association of Diabetologists (Associazione

Medici Diabetologi [AMD]), the algorithms are interactive

tools that consider each patient’s individual characteristics

(e.g., age, presence of macrovascular complications, other

comorbidities, hypoglycemia risk, etc.) as possible determi-

nants of therapeutic choices. In an online survey of 452 clin-

icians (76.8% diabetologists) 97.1% of respondents indicated

that the six main subcategories of T2D patients utilized in

the algorithmswere correct, 89.9% felt the use of phenotyping

according to type and prevalence of their blood glucose levels
could be relevant to therapy decisions, and the majority

reported that the algorithms were a useful tool for general

practitioners (56.2%), diabetologists/endocrinologists (65.7%),

internists (36.7%), and other specialties (12.4%) [38]. The

AMD algorithms are available online in English and Italian

(http://www.aemmedi.it/algoritmi_en_2014/) [50].
4. Next steps

Recognizing that achieving alignment in guideline develop-

ment among the various medical organizations will be a

long-term process, the panel will first work toward establish-

ing a formal, enduring working group, comprising representa-

tives from cross-sectional medical organizations relevant to

cardio-renal metabolic disease and experts in guideline

methodology. The initiation of a guideline alignment process

in collaboration with all key stakeholders, including leader-

ship from medical organizations, specialty care physicians,

primary care physicians, patients and others (e.g., nurses,

representatives from electronic health records (EHR) develop-

ers, technology experts) is envisaged. A goal is the accelera-

tion of the development of succinct, actionable and

harmonized clinical guidelines for the management of meta-

bolic disease. Use of existing web-based platforms to support

the creation of guidelines, further enhanced by additional

platforms, would facilitate the above mentioned processes

of standardization, acceleration and harmonization. Among

other activities, we plan to set-up a policy conference to fur-

ther establish a formal process and to organize a Guideline

Workshop in 2020, which will be held in Munich.

Acknowledgments

We thank Chris Parkins, Medical Writer, for his excellent edi-

torial and writing support of the manuscript.

Support:

Sponsors of the GuidelineWorkshop are listed in alphabet-

ical order:

AstraZeneca Pharmaceuticals LP; Bayer AG; Boehringer

Ingelheim International GmbH; Eli Lilly and Company; Merck

Sharp & Dome Corp., a subsidiary of Merck & Co., Inc.; Novo

Nordisk Pharma GmbH; Roche Diabetes Care Deutschland

GmbH.

The sponsors had no influence on the workshop, its pro-

ceedings and discussions, nor on the creation of this

manuscript.
R E F E R E N C E S
[1] Bommer C, Sagalova V, Heesemann E, et al. Global economic
burden of diabetes in adults: Projections from 2015 to 2030.
Diabetes Care 2018;41(5):963–70.

[2] International Diabetes Federation. IDF diabetes atlas, 9th ed.
Brussels, International Diabetes Federation, 2019.
www.diabetesatlas.org, Accessed December 8, 2019.

[3] American Diabetes Association. 10. Cardiovascular disease
and risk management: standards of medical care in
diabetes—2019. Diabetes Care 2019;42(Suppl 1): S103–S123.

https://www.bmj.com/rapid-recommendations
https://www.bmj.com/rapid-recommendations
http://www.aemmedi.it/algoritmi_en_2014/
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0005
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0005
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0005


d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 6 2 ( 2 0 2 0 ) 1 0 8 0 9 2 7
[4] Sharma A, Green JB, Dunning A, et al. Causes of death in a
contemporary cohort of patients with type 2 diabetes and
atherosclerotic cardiovascular disease: insights from the
TECOS trial. Diabetes Care 2017;40(12):1763–70.

[5] Barnett KN, Ogston SA, McMurdo ME, Morris AD, Evans JM. A
12-year follow-up study of all-cause and cardiovascular
mortality among 10,532 people newly diagnosed with type 2
diabetes in Tayside, Scotland. Diabet Med 2010;27(10):
1124–9.

[6] Eckardt KU, Coresh J, Devuyst O, et al. Evolving importance of
kidney disease: from subspecialty to global health burden.
Lancet 2013;382(9887):158–69.

[7] Nissen SE, Wolski K. Effect of rosiglitazone on the risk of
myocardial infarction and death from cardiovascular causes.
N Engl J Med 2007;356:2457–71.

[8] U.S. Food and Drug Administration. Guidance for industry:
diabetes mellitus—evaluating cardiovascular risk in new
antidiabetic therapies to treat type 2 diabetes [Internet].
Available from www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatoryInformation/Guidances/
ucm071627.pdf. Accessed 31 October 2019.

[9] European Medicines Agency. Guideline on clinical
investigation of medicinal products in the treatment or
prevention of diabetes mellitus [Internet], 2012. Available
from http://www.ema.europa.eu/docs/
en_GB/document_library/Scientific_guideline/2012/06/
WC500129256.pdf. Accessed 3 November 2019.

[10] Zelniker TA, Wiviott SD, Raz I, et al. SGLT2 inhibitors for
primary and secondary prevention of cardiovascular and
renal outcomes in type 2 diabetes: a systematic review and
meta-analysis of cardiovascular outcome trials. Lancet
2019;393:31–9.

[11] Kristensen SL, Rorth R, Jhund PS, et al. Cardiovascular,
mortality, and kidney outcomes with GLP-1 receptor agonists
in patients with type 2 diabetes: a systematic review and
meta-analysis of cardiovascular outcome trials. Lancet
Diabetes Endocrinol 2019;7(10):776–85.

[12] Institute of Medicine. Clinical practice guidelines we can
trust. In: Graham R, Mancher M, Wolman DM, Greenfield S,
Steinberg E, editors. Washington, DC: The National
Academies Press, 2011, 290.

[13] Atkins D, Best D, Briss PA, et al. GRADE Working Group.
Grading quality of evidence and strength of
recommendations. BMC 2004;328(7454):1490.

[14] Atkins D, Eccles M, Flottorp S, et al. GRADE Working Group.
Systems for grading the quality of evidence and the strength
of recommendations I: Critical appraisal of existing
approaches. BMC Health Serv Res 2004;4:38.

[15] de Boer IH, Bangalore S, Benetos A, et al. Diabetes and
hypertension: a position statement by the American Diabetes
Association. Diabetes Care 2017;40:1273–84.

[16] Shin D, Bohra C, Kongpakpaisarn K. Impact of the
discordance between the American College of Cardiology/
American Heart Association and American Diabetes
Association recommendations on hypertension in patients
with diabetes mellitus in the United States. Hypertension
2018;72(2):256–9.

[17] de Boer IH, Bakris G, Cannon CP. Individualizing blood
pressure targets for people with diabetes and hypertension:
comparing the ADA and the ACC/AHA recommendations.
JAMA 2018;319:1319–20.

[18] Cosentino F, Grant PJ, Aboyans V, et al. 2019 ESC Guidelines
on diabetes, pre-diabetes, and cardiovascular diseases
developed in collaboration with the EASD. Eur Heart J
2020;41:255–323.

[19] 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/ APhA/
ASPC/NLA/PCNA guideline on the management of blood
cholesterol: A report of the American college of cardiology
foundation/American heart association task force on clinical
practice guidelines. J Am Coll Cardiol 2019; 73: e285-e350.

[20] Alonso-Coello P, Oxman AD, Moberg J, et al. GRADE Evidence
to Decision (EtD) frameworks: a systematic and transparent
approach to making well informed healthcare choices. 2:
Clinical practice guidelines. BMJ 2016;353. i2089.

[21] Komajda M, Lapuerta P, Hermans N, et al. Adherence to
guidelines is a predictor of outcome in chronic heart failure:
the MAHLER survey. Eur Heart J 2005;26(16):1653–9.

[22] Wockel A, Kurzeder C, Geyer V, et al. Effects of guideline
adherence in primary breast cancer – a 5-year multi-center
cohort study of 3976 patients. Breast 2010;19(2):120–7.

[23] Aujoulat I, Jacquemin P, Michel P, Hermans MP, et al. Clinical
inertia in general practice, a matter of debate: a qualitative
study with 114 general practitioners in Belgium. BMC Fam
Pract 2015;16(13). https://doi.org/10.1186/s12875-015-0221-1.

[24] Aujoulat I, Jacquemin P, Rietzschel E, et al. Factors associated
with clinical inertia: an integrative review. Adv Med Educ
Pract 2014;5:141–7.

[25] Nichol MB, Knight TK, Priest JL, Wu J, Cantrell CR.
Nonadherence to clinical practice guidelines and
medications for multiple chronic conditions in a California
Medicaid population. J Am Pharm Assoc 2010;50(4):496–507.

[26] Irani J. Nonadherence to guidelines. Arch Intern Med
2006;166(20):2291.

[27] Anselmino M, Bartnik M, Malmberg K. Rydén L on behalf of
the Euro Heart Survey Investigators. Management of
coronary artery disease in patients with andwithout diabetes
mellitus. Acute management reasonable but secondary
prevention unacceptably poor: a report from the Euro Heart
Survey on Diabetes and the heart. Europ J Cardiovasc Prev
Rehab 2007;14:28–36.

[28] Gyberg V, De Bacquer D, De Backer G, Jennings C, Kotseva K,
Mellbin L, et al. Rydén L on behalf of the EUROASPIRE
Investigators. Improved but still not satisfactory detection
and management of patients with diabetes and coronary
artery disease. A report from the EUROASPIRE IV survey. A
registry from the European Society of Cardiology. Cardiovasc
Diabetology 2015;14:133–44.

[29] Gyberg V, Kotseva K, Dallongeville J, De Backer G, Mellbin L,
Rydén L, et al. Baquer D for the EUROASPIRE Study
Group. Does pharmacologic treatment in patients with
established coronary artery disease and diabetes fulfil
guideline recommended targets? - A report from the
EUROASPIRE III cross-sectional study. Eur J Prev Cardiol
2015;22:753–61.

[30] Pickup JC. The evidence base for diabetes technology:
appropriate and inappropriate meta-analysis. J Diabetes Sci
Technol 2013;7(6):1567–74.

[31] Price D, Graham C, Parkin CG, Peyser TA. Are systematic
reviews and meta-analyses appropriate tools for assessing
evolving medical device technologies? Sep 29. J Diabetes Sci
Technol 2015;10(2):439–46.

[32] Gerstein HC, Colhoun HM, Dagenais GR, et al. Dulaglutide
and cardiovascular outcomes in type 2 diabetes (REWIND): a
double-blind, randomised placebo-controlled trial. Lancet
2019;394(10193):121–30.

[33] Wiviott SD, Raz I, Bonaca MP, et al. Dapagliflozin and
cardiovascular outcomes in type 2 diabetes. New Engl J Med
2019;380:347–57.

[34] Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and renal
outcomes in type 2 diabetes and nephropathy. New Engl J
Med 2019;380:2295–306.

[35] Cosentino F, Grant PJ, Aboyans V, et al. ESC Guidelines on
diabetes, pre-diabetes, and cardiovascular diseases
developed in collaboration with the EASD. Eur Heart J 2019.
2019 Aug 31. pii: ehz486. doi: 10.1093/eurheartj/ehz486. [Epub
ahead of print].

http://refhub.elsevier.com/S0168-8227(20)30306-5/h0020
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0020
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0020
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0020
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0025
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0025
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0025
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0025
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0025
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0030
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0030
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0030
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0035
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0035
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0035
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0050
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0050
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0050
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0050
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0050
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0055
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0055
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0055
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0055
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0055
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0065
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0065
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0065
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0070
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0070
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0070
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0070
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0075
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0075
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0075
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0080
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0080
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0080
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0080
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0080
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0080
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0085
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0085
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0085
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0085
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0090
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0090
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0090
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0090
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0100
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0100
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0100
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0100
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0105
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0105
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0105
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0110
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0110
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0110
https://doi.org/10.1186/s12875-015-0221-1
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0120
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0120
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0120
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0125
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0125
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0125
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0125
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0130
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0130
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0135
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0135
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0135
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0135
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0135
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0135
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0135
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0140
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0140
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0140
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0140
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0140
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0140
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0140
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0145
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0145
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0145
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0145
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0145
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0145
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0145
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0150
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0150
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0150
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0155
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0155
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0155
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0155
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0160
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0160
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0160
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0160
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0165
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0165
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0165
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0170
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0170
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0170
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0175
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0175
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0175
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0175
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0175


8 d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 6 2 ( 2 0 2 0 ) 1 0 8 0 9 2
[36] American Diabetes Association. 9. Pharmacologic
approaches to glycemic treatment: standards of
medical care in diabetes—2019. Diabetes Care 2019;42:S90-
S102.

[37] McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in
patients with heart failure and reduced ejection fraction. N
Engl J Med 2019;381:1995–2008.

[38] Gallo M, Mannucci E, De Cosmo S, et al. Algorithms for
personalized therapy of type 2 diabetes: results of a web-
based international survey e000109. BMJ Open Diabetes Res
Care 2015;3. https://doi.org/10.1136/bmjdrc-2015- 000109.

[39] Andrews JC, Schunemann HJ, Oxman AD, et al. GRADE
guidelines: 15. Going from evidence to recommendation-
determinants of a recommendation’s direction and strength.
J Clin Epidemiol 2013;66(7):726–35.

[40] Guyatt GH, Agoritsas T, Lytvyn L, Siemieniuk R, Vandvik P.
BMJ rapid recommendations: creating tools to support a
revolution in clinical practice. Can J Gen Intern Med 2019;14
(1):6–12.

[41] Andrews J, Guyatt G, Oxman AD, et al. GRADE guidelines: 14.
Going from evidence to recommendations: the significance
and presentation of recommendations. J Clin Epidemiol
2013;66(7):719–25.

[42] Guyatt GH, Oxman AD, Kunz R, et al. Going from evidence to
recommendations. BMJ 2008;336(7652):1049–51.

[43] Elliott JH, Turner T, Clavisi O, et al. Living systematic reviews:
an emerging opportunity to narrow the evidence-practice
gap. PLoS Med 2014;11(2). e1001603.
[44] Elliott JH, Synnot A, Turner T, et al. Living systematic review:
1. introduction-the why, what, when, and how. J Clin
Epidemiol 2017;91:23–30.

[45] American Diabetes Association. The living standards of
medical care in diabetes. Diabetes Care 2020.
https://care.diabetesjournals.org/living-standards. Accessed
January 17, 2020.

[46] MAGIC Evidence Ecosystem Foundation. Improving patient
care through trustworthy guidelines, evidence summaries,
policy and decision aids. http://magicproject.org.

[47] Vandvik PO, Brandt L, Alonso-Coello P, et al. Creating clinical
practice guidelines we can trust, use, and share: a new era is
imminent. Chest 2013;144(2):381–9.

[48] Siemieniuk RA, Agoritsas T, Macdonald H, Guyatt GN, Brandt
L, Vandvik PO. Introduction to BMJ rapid recommendations
i5191. BMJ 2016;354. Available from: https://www.
bmj.com/content/354/bmj.i5191.

[49] Bright TJ, Wong A, Dhurjati R, et al. Effect of clinical decision-
support systems: a systematic review. Ann Intern Med
2012;157:29–43. https://doi.org/10.7326/0003-4819-157-1-
201207030-00450.

[50] Italian Association of Medical Diabetologists AMD.
Personalisation of therapy in type 2 diabetes. http://www.
aemmedi.it/algoritmi_en_2014/. Accessed November 15,
2019.

http://refhub.elsevier.com/S0168-8227(20)30306-5/h0185
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0185
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0185
https://doi.org/10.1136/bmjdrc-2015-000109
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0195
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0195
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0195
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0195
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0200
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0200
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0200
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0200
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0205
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0205
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0205
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0205
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0210
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0210
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0215
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0215
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0215
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0220
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0220
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0220
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0235
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0235
http://refhub.elsevier.com/S0168-8227(20)30306-5/h0235
https://www.bmj.com/content/354/bmj.i5191
https://www.bmj.com/content/354/bmj.i5191
https://doi.org/10.7326/0003-4819-157-1-201207030-00450
https://doi.org/10.7326/0003-4819-157-1-201207030-00450

	Proceedings of the Guideline Workshop 2019 – Strategies for the optimization of guideline processes in diabetes, cardiovascular diseases and kidney diseases
	Preface
	1 Introduction
	2 Scope of the problem
	2.1 Discordance between guidelines
	2.2 Suboptimal application of recommendations in clinical practice
	2.3 Timeliness of recommendations

	3 Strategies for improving the quality/usability and accelerating the development of guidelines
	3.1 Guideline content
	3.2 Harmonization of guidelines/updates
	3.3 Acceleration of guideline development and updates
	3.4 Dissemination and implementation

	4 Next steps
	ack14
	Acknowledgments
	References


