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Papers will be simultaneously published and
slide set will be available to download
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Teleconference Jan 2022

Methods

Three-day meeting in January 2022, via ,‘LL £ B8 i
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Two-day in-person meeting in April, Amsterdam

Teleconferences every 1-4 weeks, September
2021 to present

Co-chairs and 4 sets of section authors

Evidence review informed the content _‘")«;
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Overview

| The Rationale, Importance, and Context of Glucose-Lowering Treatment
Billy Collins, DHSc, PA-C & Peter Rossing, MD

Therapeutic Options: Lifestyle and Healthy Behaviour, Weight Management, and
Pharmacotherapy for the Treatment of Type 2 Diabetes
Vanita Aroda, MD, Geltrude Mingrone, MD, PhD, & Tsvetalina Tankova, MD, PhD )

(Personalised Approach to Treatment Based on Individual Characteristics and

Comorbidities
Jennifer Green, MD & Apostolos Tsapas, MD, PhD, MSc Z)

-
Putting it All Together: Strategies for Implementation
Nisa Maruthur, MD, MHS, Sylvia Rosas, MD, MISCE, & Chantal Mathieu, MD, PhD

rKey Knowledge Gaps and A Call to Action
John B. Buse, MD, PhD
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Methods

The writing group accepted the 2018 edition and 2019 update of this consensus report as a starting point
for the evidence search.

To identify newer evidence, a search was conducted on PubMed for randomized clinical trials (RCTs),

systematic reviews, and meta-analyses published in English between January 28, 2018, and December 12,
20247

Eligible publications examined the effectiveness or safety of pharmacologic or non-pharmacologic
interventions in adults with type 2 diabetes mellitus.

Reference lists were scanned in eligible reports to identify additional articles relevant to the subject.
Details on the keywords and the search strategy are accessed via a link in the papers.

Papers were grouped according to subject; the authors reviewed this new evidence to inform the
consensus recommendations.

We updated the search to June 13t 2022.
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Key points to emphasise

Informed by evidence generated in the past 3 years

Greater focus on social determinants of health and systems
and equality of care

Emphasis on holistic person-centred care

Greater focus on weight goals as an essential component of
comprehensive care

Consolidation of evidence from CVOTs

American Davies M, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosss SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapes A, Buse J8
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This is a consensus report

The 346 references included in the manuscript are not listed here in the
data presented today.

Though evidence based, the recommendations presented reflect the values
and preferences of the authors.

Not everyone agreed with every point. As a point of process, we agreed in
advance that we would vote on areas of disagreement and proceed on
basis of super-majority (60%), though that never came to pass.
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Review Process

The draft Consensus was presented at the ADA in June 2022
Feedback after the ADA presentation (>450 comments)

Diabetes Care and Diabetologia editors invited reviewers as well as;
ADA'’s Professional Practice Committee

EASD’s Committee of Clinical Affairs

All comments were evaluated by the writing team and informed the papers
simultaneously published and presented today in Diabetes Care and Diabetologia
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The Rationale, Importance, and Context of
Glucose-Lowering Treatment

Peter Rossing, MD, DMSc* and Billy Collins, DHSc, PA-C#
for the ADA-EASD Management of Hyperglycaemia in Type 2 Diabetes Working Group

[
*Professor University of Copenhagen, Head of Complications Research, Steno Diabetes Center Copenhagen, Denmark
“Associate Investigator, Director of Clinical Services, Social Determinants of Obesity and Cardiovascular Risk Laboratory, National Heart, Lung & Blocd Institute, NIH
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Goals of Diabetes Care

Prevent complications

Optimise quality of life

Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rozs SE, Del Prato S, Mathieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB
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Preventing Complications

Glycaemic
Management

Cardiovascular

Risk Factor
Management

Cardiorenal
protection —
glucose lowering

agents
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Language matters

* Communication between people living with type 2 diabetes and health care team
members is at the core of integrated care

* Clinicians must recognise how language matters

* Language in diabetes care should be neutral, free of stigma, and based on facts; be
strengths-based (focus on what is working), respectful, and inclusive; encourage
collaboration; and be person-centred

People living with diabetes should not be referred to as “diabetics,” or described as
“noncompliant,” or blamed for their health condition. B

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Social Determinants of Health

* SDOH must be addressed to improve health outcomes

* Five SDOH areas have been identified:
* socioeconomic status (education, income, and occupation),
* living and working conditions,
* multisector domains (e.g., housing, education, criminal justice system),
< sociocultural context (e.g., shared cultural values, practices, experiences), and
< sociopolitical context (e.g., societal and political norms that are root-cause ideologies and policies
underlying health disparities)

» Environmental, social, behavioural, and emotional factors, known as psychosocial factors, influence living
with diabetes, and achieving satisfactory medical outcomes and psychological well-being

« Individuals’ heterogeneity, SDOH, and psychosocial factors challenge individuals with diabetes, their families,
and their providers when attempting to integrate diabetes care into daily life

" Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mtathiea C Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Importance of Glycaemic Control

Averting symptomatic hyperglycaemia

Substantial and enduring reduction in microvascular complications
* 50-76% reduction DCCT with HbA1c 7% vs 9%
* 25% reduction UKPDS with HbAl1c 7% vs 7.9%
* Greatest benefit with reduction from higher levels of HbA1lc

Uncertainty regarding macrovascular benefit of BG control in T2D

- . b- .
Benefits emerge slowly while harms of glucose control medications
can be more immediate

Davies MU, Aroda VR, Coliing BS, Gebbay RA, Green J, Manuthur NM, Rosas SE, Oed Prazo §, Mathieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Glucose Control: Monitoring

HbA1c test
* Excellent performance in certified labs
* Limitations in conditions that alter red blood cell turnover and in certain
racial and ethnic groups
e Consider reliability of HbA1lc assay with discrepancies between measured
HbA1lc and glucose levels

Blood glucose monitoring
» Useful for self-management in people with type 2 diabetes particularly
when taking insulin
* Limited benefit outside insulin Rx and adds burden and cost"

e Continuous glucose monitoring (CGM) provide more information and may
be useful for people with type 2 diabetes, particularly those using insulin

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Improving Glycaemic Management

Focus on treatments for glycaemic management
* Behavioural approaches
* Medications
* Metabolic surgery

Addresses increasing complexity of person-centred therapeutic
decisions in the context of expanding therapeutic options and
new information on benefits and risks

American Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Ol Prato S, Mzthieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse /8
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Weight Reduction as a Targeted Intervention

e Weight reduction has mostly been seen as a strategy to improve glycaemic
management and reduce the risk for weight-related complications.

* |t was recently suggested that weight loss of 5-15% should be a primary target
in management for many people living with type 2 diabetes.

A higher magnitude of weight loss confers better outcomes, and a 5-10% loss
confers metabolic improvement, and a loss of 10-15% or more of body weight
can have a disease-modifying effect, and lead to remission of diabetes.

* Weight loss may exert benefits that extend beyond glycaemic management to
improve risk factors for cardiometabolic disease and quality of life.

American Davies MJ, Aroda VR, Coll'ns BS, Gebbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Putting the Person with Diabetes at the Centre of Care
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FIGURE 1: DECISION CYCLE FOR PERSON-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES
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FIGURE 1: DECISION CYCLE FOR PERSON-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES

ASSESS KEY PERSON CHARACTERISTICS

The individual's priorities

Current lifestyle and health behaviours
Comorbidities (i.e. CYD, CKD, HF)

Clinical characteristics (i.e. age, HbA , weight)
Issues such as motivation, depression, cognition
Social determinants of health

L.

OF CARE

» Prevent complications
« Optimise quality of life
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Shared Decision-Making in Type 2 Diabetes

Shared decision-making can improve
* decision quality
* knowledge about risks, safety, and benefits
* incorporation of individual preferences and values when
formulating a management plan

Ethical imperative for support of person’s autonomy

Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Diabetes Self-Management Education and Support
(DSMES)

Face-to-face contact in group or individual sessions with trained educators

Promote healthy eating, physical activity, good medication-taking behavior, and increase
self-efficacy

Theory based DSMES, with structured curriculum and contact time > 10 hrs

decrease HbA,,

reduce hospital admissions

improve person with diabetes knowledge
improve clinical and psychological outcomes
cost-effective

potentially reduce the risk of all-cause mortality

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Nt
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FIGURE 1: DECISION CYCLE FOR PERSON-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES

ASSESS KEY PERSON CHARACTERISTICS

» The individual's priorities

o Current lifestyle and health behaviours

*  Comorbidities (ie. CVD, CKD, HF)

*  Clinical characteristics (i.e. age, HbA , weight)
£ *  lssues such as motivation, depression, cognition
> / \ «  Social determinants of health
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R *  Underlying physiological factors
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*  Regimen choice to optimise medication use and reduce
treatment discontinuation

*  Access, cost and availability of medication

UTILISE SHARED DECISION MAKING TO
CREATE A MANAGEMENT PLAN

*  Ensure access to DSMES
¢ Involve an educated and informed person

AGREE ON MANAGEMENT PLAN
(and the indvidual's family/caregiver)
*  Specify SMART goals

¢ Explore personal preferences

ecif

Specific *  Language matters (include person-first
Measurable Ko Soons

strenglhs-based, empowering language)
Achievable = :

Include motivational interviewing, goal
Realistic :

setling and shared decision making
Time limited
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Clinical Inertia

Clinical inertia: failure of healthcare providers to initiate or
intensify therapy when indicated, due to:

e overestimation of care provided
 use of “soft” reasons to avoid intensification of therapy

 lack of education, training, and practice organisation
aimed at achieving therapeutic goals

Davies MU, Aroda VR, Colling BS, Gabbay RA, Green J, Manuthur NM, Rosas SE, Del Prato 5, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Therapeutic Options: Lifestyle and Healthy Behaviour,
Weight Management, and Pharmacotherapy for the

Treatment of Type 2 Diabetes

Geltrude Mingrone, MD, PhD
Catholic University, Rome, ltaly
King’s College, London, UK

Tsvetalina Tankova, MD, PhD, DMSc

Medical University, Sofia, Bulgaria

Vanita R. Aroda, MD

Director, Diabetes Clinical Research, Brigham and Women’s Hospital;
Associate Professor of Medicine, Harvard Medical School
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One Billion People Globally
Estimated to be Living with
Obesity by 2030

. Call for Global Action Plan on Obesity at World Health Assembly in

The NEW ENGLAND JOURNAL of MEDICINE May 2022

8 The World Obesity Atlas 2022, published by the \World Obesity Federation. predicts that one
billion people globally. including 1 in 5 women and 1 in 7 men, will be living with obesity by

SPECIAL ARTICLE 2030,
& The findings highlight that countries will not only miss the 2025 WHO target to halt the rise in
obesity at 2010 levels. but that the number of people with obesity is on course to double across

the globe.

PrOj ected U. S - S tate’Level Prevalence @ The greatest number of people living with obesity are in low- and middle-income countries

(LMICs). with numbers more than doubling acrose all LMICs. and tripling in low income

of Adult Obesity and Severe Obesity counies. compred t 2010,

Zachary J. Ward, M.P.H., Sara N. Bleich, Ph.D., Angie L. Cradock, Sc.D.,
Jessica L. Barrett, M.P.H., Catherine M. Giles, M.P.H., Chasmine Flax, M.P.H_,
Michael W. Long, Sc.D., and Steven L. Gortmaker, Ph.D.

By 2030 ~50% obesity ~25% morbid obesity

Ward ZJ et of; NEJM 2019; 381: 2440-2450
https://www.worldobesity.org/resources/resource-library/world-cbesity-atlas-2022, Accessed 04 June,
https://www.cde.gov/obesity/data/prevalence-maps.html, Accesses €< June, 2022
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Intensive Structured Weight Management: the DiRect RCT
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Weight Management in Type 2 Diabetes

Tirzepatide versus Semaglutide Once Weekly
in Patients with Type 2 Diabetes

Semaglutide 2-4 mg once a week in adults with overweightor @ ®

obesity, and type 2 diabetes (STEP 2): a randomised, double-
blind, double-dummy, placebo-controlled, phase 3 trial

Meanie Dovies, LasseFxech Oe K Jeppesen, Aresh Pot s st Sue D Peds sen Leigh Peesif ¢ Jote Rosenstect Inbio Shimomure, Ak Viom
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Juan P. Frias, M.D., Melanie J. Davies, M.D., Julio Rosenstock, M.D..
Federico C. Pérez Manghi, M.0., Laura Ferndndez Land6, M.D.,
Brandon K. Bergman, Pharm.D., Bing Liu, Ph.D., Xuewei Cui, Ph.D,,
and Katelyn Brown, Pharm.D., for the SURPASS-2 Investigaters?®
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Davies M et al; Lancet 2021; 397: 971-84
Frias JP et al. N Engl J Med 2021;385:503-515
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Weight Management: Metabolic Surgery

Glycated haemoglobin (%)

B Glycaemic control
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Achievement and Maintenance of
Weight Management Goals:

Set individualised weight management goals

General lifestyle advice: Intensive evidence-
medical nutrition based structured

therapy/eating patterns/ weight management
physical activity programme

Consider medication Consider metabolic
for weight loss | surgery

~

When choosing glucose-lowering therapies:

Consider regimen with high-to-very-high dual
glucose and weight efficacy

A!’nerican Davies MU, Aroda VR, Collins BS, Gabbay RA, Green ), Maruthur NM, Rosas SE, Del Prato S, Mathieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse 18
R'abetiesﬂ Diobetes Core 2022; hps//d5i org/10.2337/8622 0034 Diobetologia 2022; hitps://oi ocg/10.1007/500125 022 05787-2. E AS D European Association
«Association. Copyright ADA/EASD 2022
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FIGURE 2: IMPORTANCE OF 24-HOUR PHYSICAL BEHAVIOURS FOR TYPE 2 DIABETES

SITTING
‘»".’J{‘.?’n:'ég*;?:"’ r SWEATING

STEPPING

SWEATING

STEPPING

SLEEP

STRENGTHENING

SLEEP QUANTITY

American DaviesMJ, Aroda VR, Collins BS, Gabbay RA, Green J, Manuthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse 8
Diabetes : - 4 b
L . Association. Diabetes Care 2022; hetps:dol or 202337/ 422 OEA. Dlobetologha 2002; bspsy/ dol.ore/10 1007/500125-022-05787-2. European Association
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FIGURE 2: IMPORTANCE OF 24-HOUR PHYSICAL BEHAVIOURS FOR TYPE 2 DIABETES

SWEATING (MODERATE-TO-VIGOROUS ACTIVITY)
STTMG/BREAIG W0 I » Encourage =150 min/week of moderate-intensity physical activity

(i.e. uses large muscle groups, rhythmic in nature) OR >75 min/week
e

vigorous-intensity activity spread over >3 days/week, with no more
than 2 consecutive days of inactivity. Supplement with two to three
resistance, flexibility and/or balance sessions.
+ As little as 30 min/week of moderate-intensity physical activity
i ! improves metabolic profiles.
STEPPING < ‘
24 HOURS
Physical function/frailty/sarcopenia
@ + The frailty phenotype in type 2 diabetes is unique, often encompassing
=ty P obesity alongside physical frailty, at an earlier age. The ability of
people with type 2 diabetes to undertake simple functional exercises in
middle-age is similar to that in those over a decade older.

SWEATING

\ American Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas S€, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8

Diabetes Dicbetes Care 2022; hitps://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/500125-022-05787-2, E AS D European Association
Association.
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FIGURE 2: IMPORTANCE OF 24-HOUR PHYSICAL BEHAVIOURS FOR TYPE 2 DIABETES

SITTING/EREAKING UP ‘ﬁr
PROLONGED SITTING

STEPPING

e A

|« Anincrease of only 500 steps/day is associated with 2-9% decreased
\ riskof cardiovascular morbidity and all-cause mortality.

« A5to 6 min brisk intensity walk per day equates to ~4 years greater
e e\ life expectancy.
B, i
!'Z:. R \
2
STEPPING
CHRONOTYPE SLEEP QUALITY
SLEEP QUANTITY
American Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Mansthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
Rlsasl)oect%stion Dicbetes Care 2022; htps://dol.org/10.2337/0¢i22-0034. Diabetologia 2022; hitps://doi.org/10.1007/500125022-05787-2. EA S D European Association
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FIGURE 2: IMPORTANCE OF 24-HOUR PHYSICAL BEHAVIOURS FOR TYPE 2 DIABETES

STRENGTHENING

Resistance exercise (i.e. any activity that uses the person’s own body
weight or works against a resistance) also improves insulin sensitivity and
glucose levels; activities like tai chi and yoga also encompass elements of
flexibility and balance.

&

SITTING/BREAKING UP
PROLOKGED SITTING

CHRONOTYPE SLEEP QUALITY

SLEEP QUANTITY

a American Davies MJ, Aroda VR, Collins BS, Gzbbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tenkova T, Tsapas A, Buse I8

Risas%eéﬁ-lstlon Dicbetes Care 2022; https://doi.org/10.2337/dci22-003A. Disbetologia 2022; hitps://doi.org/10.1007/500125022-05787-2. E AS D European Association
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FIGURE 2: IMPORTANCE OF 24-HOUR PHYSICAL BEHAVIOURS FOR TYPE 2 DIABETES

SLEEP

Aim for consistent, uninterrupted sleep, even on weekends.

SITTING/BREAKING UP
PROLONGED SITTING

Quantity - Long (>8h) and short (<6h) sleep durations
negatively impact HbA1c.

SWEATING

Quality - Irregular sleep results in poorer glycaemic levels,
likely influenced by the increased prevalence of insomnia,
obstructive sleep apnoea and restless leg syndrome in people
with type 2 diabetes.

STEPPING

Chronotype - Evening chronotypes (i.e. night owl: go to bed
late and get up late) may be more susceptible to inactivity
and poorer glycaemic levels vs morning chronotypes (i.e.
early bird: go to bed early and get up early).

® 60

SLEEP QUANTITY

\ American Davies M, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur N, Rosas SE, Del Prato S, Mathieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
Dol EASD
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SITTING/BREAKING UP
PROLONGED SITTING

SWEATING

STEPPING

24 HOURS

CHRONOTYPE SLEEP QUALITY

SLEEP QUANTITY
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Metformin

BRI P00y vl e T

| MACE Progressionof KD | Dosingluse considerations* |
Metformin High +  Contraindicated with eGFR <30 mUmin
for modest loss) | benefit per 1.73m?

Traditionally recommended as first-line glucose-lowering
therapy for type 2 diabetes, because of its high efficacy in

lowering HbA, ., minimal hypoglycaemia risk when used as

monotherapy, potential for some modest weight loss, good
safety profile, low cost

American Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del PratoS, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB
A Diabetes

eS| Dicbetes Care 2022; hittps://doiorg/10.2337/dci22-0034. Diabetologia 2022; hitps://doi.org/10.1007/500125-022-05787-2. E A S D European Association
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Sulfonylureas

T —

Sulfonylureas High Yes Gain Neutral Neutral

Neutral . Glybunde generally not recommended Oral Low
(2nd Generation) in chronic kidney disease

»  Glipizide and glimepiride: initiate
conservatively to avoid hypoglycaemia

* High glucose-lowering efficacy, inexpensive and accessible

* A heterogenous group - sulfonylureas with lower risk of
hypoglycaemia to be selected when considered for therapy

* No difference in the incidence of MACE in patients at high CV
risk treated with glimepiride or linagliptin

American Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
‘<s Diabetes

Diabetes Care 2022; htps://dolorg/10.2337/d622-0034. Diabetologia 2022; hitps://dol.org/10.1007/500125-022-05787-2. E A S D European Association
.Association. Copyright ADA/EASD 2022
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Thiazolidinediones

Hypogly- i CV effects Renal effects
Efficacy' % Weight change® ‘ - — Oral/SQ Cost
caemia Effect on MACE HF Progression of DKD Dosingluse considerations*
Thiazolidinediones High No Gain Potential benefit: | Increased risk | Neutral +  Nodose adjustment required Oral Low
pioglitazone «  Generally not recommended in renal
impairment due to potential for fluid
retention

* High glucose-lowering efficacy, durability of glycaemic effect

* Beneficial effects in NASH seen with pioglitazone

* Side effects (e.g. weight gain, fluid retention) can be mitigated by
optimising dosing strategies (e.g. using lower doses) and

combining therapy with other medications (SGLT2 inhibitors, GLP-
1 RA) that promote weight loss and sodium excretion

\ Smggcan Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
iabetes
Tt Diabetes Care 2022; httpsy//doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2. European Association
L .Association ¢ ¥ Y gia 202 hatps{fdoions/10.1007/

Copyrig 2022 for the Study of Diabetes
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DPP-4 Inhibitors

Renal effects :
Oral/SQ st
Progression of DKD m -

DPP-4 Inhibitors Intermediate | No Neutral Neutral Neutral Neutral Renal dose adjustment required Oral High
(potential risk, (sitagliptin, saxagliptin, alogliptin); can
saxagliptin) be used in renal impairment
+  No dose adjustment required for
linagliptin

* Intermediate glucose-lowering efficacy, neutral effect on weight,
generally well tolerated, minimal risk of hypoglycaemia

* Early combination treatment with metformin and a DPP-4i
(vildagliptin) increased glycaemic durability compared to stepwise
approach to therapy

* Cardiovascular safety demonstrated

American Davies MJ, Aroda VR, Collins £55, Gabbay RA, Green J, Manuthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse 18
. ID\lsast:)e(‘:!i%sﬁon. Diabetes Core 2022; hitps//doi.org/10.2337/622-0034. Diobetologia 2022 itps/ [doi.org/ 10.1007/500125-022-05787-2. EASD Eurcpean Association
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SGLT2 Inhibitors

SGLT2 Inhibitors Intermediate
to high

No

Loss
(intermediate)

Benefit:
canagliflozin,
empagliflozin

Benefit:
canagliflozin,
dapagliflozin,

empagliflozin,

ertugliflozin

Benef t:

canagliflozin,
dapagliflozin,
empagliflozin

al High

«  See labels for renal dose considerations
of individual agents

Glucose-lowering effect is lower for
SGLT2 inhibitors at lower eGFR

¢ Increased confidence surrounding safety issues of interest

* Glucose-lowering mechanism of action: Reduce renal tubular glucose reabsorption

* Clinical Efficacy Profile: Intermediate to high glucose-lowering efficacy, lower at lower eGFR; low inherent
risk of hypoglycaemia; intermediate weight loss

* Cardiorenal Effects: Demonstrated protective effects in studied trial populations:
* Reduction in major adverse cardiovascular events
* Reduction in overall CV death (with heterogeneity across the class)
« Reduction in risk of hospitalisation for heart failure
» Reduction in risk of kidney outcomes

American
Diabetes
.Association.

Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu G, Mingrone G, Rassing P, Tankova T, Tsepas A, Buse J8
Diabetes Care 2022; https//doi.org/10.2337/dc22-0034. Diabetologia 2022; hitps //doi.org/10.1007/s00125-022-05787-2.
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GLP-

1 Receptor Agonists

GLP-1 RAs

Effect on MACE f
Highto No Loss Benefit; Neutral Benefit for renal *  See labels for renal dose considerations | S0; oral High
very high (intermediate to | dulaglutide, endpoints in CVOTs, of individual agents (semaglutide)

very high) liraglutide, driven by albuminuria | «  No dose adjustment for dulaglutide,

semaglutide outcomes: liraglutide, semaglutide

(S0) dulaglutide, *  Monitor renal function when initiating or

Neutral: liraglutide, escalating doses in patients with renal

Srenatide semaglutide (S0) impairment reporting severe adverse

once weekly, Gl reactions

lixisenatide

Glucose-lowering mechanism of action: Augment glucose-dependent insulin secretion &
glucagon suppression, deceleratesastrlc emptying, curb post-meal glycaemic increments,
reduce appetite, calorie intake and body weight

Clinical Efficacy Profile: High to Very High glucose-lowering efficacy, low inherent risk of
hypoglycaemia; intermediate to high weight loss

Cardiorenal Effects: cardioprotective, with evidence of reduction in major adverse
cardiovascular events, CV death, fatal or non-fatal M, fatal or non-fatal stroke, all-cause
mortality, composite I’(idney outcome driven by macroalbuminuria

Increased confidence surrounding safety areas of interest

A

American Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Manuthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tenkova T, Tsapas A, Buse J8
Diabetesl Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diobetologio 2022; hetps//doi.og/10.1007/500125-022-05787-2. E A S D
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Efficacy and safety of once-weekly semaglutide 2.0 mg H®
= versus 1.0 mg in patients with type 2 diabetes (SUSTAIN
g e ra p e u t ' C p ates FORTE): a double-blind, randomised, phase 3B trial
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GLP-1 RA Therapeutic Updates

* First oral GLP-1 RA (oral
semaglutide) developed
and available

* Higher dose GLP-1 RAs
(dulaglutide, semaglutide)
with incremental benefits
in glucose weight efficacy

* Greater clinical expertise in
anticipating and addressing

Gl effects

2
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Efficacy and safety of once-weekly semaglutide 2-0 mg
versus 1.0 mg in patients with type 2 diabetes (SUSTAIN

FORTE): a double-blind, randomised, phase 38 trial
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(s ) v

Glucose-dependent insulinotropic polypeptide (GIP
receptor and GLP-1 receptor agonist (tirzepatide)
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| iH i 30
| a0 ::° ~ i = Smg o Seq  Pacete
| f" o i ’.\ 3 Tizepatide Smg Ml Tizepatide 10mg M Tizepatide 15mg I Insulin degludec
| & & - -
| AL \
| Tirzepatide S mg (n=326) Tirzepatide 10 mg (n=321) Tizepatide 15 mg (n=334) Insulin glargine
(n=978)
HBA,, %
Baseline 852(0049) 860(0049) 252(0048) 851(0028)
Atweek 52 629(0054) 609 (0054) 595(0054) 709(0031)
Change from basefine at week 52° ¢ -224(0053) -243(0053) -258(0053) -1-44(0-030)
£T0 vs insulin glasgine -080(-09210-068), p<00001}  -099 (-11110-087). p<0.0001F  -114(-12620-102), p<0.0001E
Rosenstock J et of; Loncet 2021; 398: 143.55
Friss JP et al; NEIM 2021;385:502-
Ludvik 8 et al; Lancet 2021; 398: 583-98
Del Prato S Kahn SE et of; Lancet 2021; 398:1811-1824
Dahl D et 8l; JAMA. 2022;327(6):534-545 European Association
Copyright ADAJEASD 2022 for the Study of Diabetes

Scanned with CamScanner



https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Glucose-dependent insulinotropic polypeptide (GIP)
receptor and GLP-1 receptor agonist (tirzepatide)

CVeffects J Renal effects

Efficacy’ Hypogly- Weight change? - Oral/SQ Cost
caemia Effect on MACE HE | Progression of DKD Dosingluse considerations*
GIP and GLP-1 RA Very high No Loss (very high) | Under Under Under investigation «  See label for renal dose considerations | SQ High
investigation investigation *»  No dose adjustment

* Monitor renal function when initiating or
escalating doses in patients with renal
impairment reporting severe adverse
Gl reactions

* Glucose-lowering mechanism of action: GIP receptor and GLP-1 receptor agonist; enhances
first and second-phase insulin secretion, and reduces glucagon levels, both in a glucose-

dependent manner

* Clinical Efficacy profile: Very high glycaemic efficacy; low inherent risk of hypoglycaemia;
weight loss (high); cardiorenal effects unknown (trials in progress)

American Davies MJ, Aroda VR, Collins BS, Gabbay RA, GreenJ, Maruthur NM, Rosas SE, Del Prato S, Mathieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
‘\ Diabetes Diobetes Core 2022; https://doi.org/10.2337/dci22-0024. Dicbetologia 2022; hitps://doi.org/10.1007/500125-022-05787-2 EASD European Association
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M The Evolution of Insulin and How it Informs
| nsu I In Therapy and Treatment Choices

Il B. Hirsch," Rattan Juneja,? John M. Beals,> Caryl ). Antalis,? and Eugene E. Wright, Jr*

e Advantage of lowering glucose in dose-dependent 3
manner, able to address any level of glycaemia
2

é N:‘i!;r’-e

* Clinical Profile: High to very high glycaemic g e TR

efficacy, increased risk of hypoglycaemia and
weight gain; neutral cardiorenal profile

Exogenous
Insulin

» Efficacy and safety are largely dependent on
education and support to facilitate self- i
management Ny

Plasma insulin levels

Time (Hours)

* Importance of matching insulin to physiologic

nee d Adapted from Hirsch | et al; Endocr Rev 2020; 41: 733-755

American Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Manuthur NM, Rosas SE, Del Prato S, Mathien G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Combination Therapy

Increasing evidence and rationale:

(1) Increased durability of glycaemic effect, potential to address
therapeutic inertia

(2) Simultaneous targeting of multiple pathophysiologic processes
characterised by type 2 diabetes

(3) Potential impact on medication burden, adherence, and treatment
persistence

(4) Complementary clinical benefits (glycaemia, weight, cardiovascular
risk profile)

\ American Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB
yAN
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Glycaemic Management: Choose
approaches that provide the
efficacy to achieve goals:

Achievement and Maintenance of
Weight Management Goals:

[ Set individualised weight management goals l

|
{
| Melformin OR Agent(s) including I
| COMBINATION therapy that provide |
| adequate EFFICACY to achieve |
| andmaintain treatment goals |
| Consider avoidance of hypoglycaemia a :
{ priority in high-risk individuals
T
In general, higher efficacy approaches
have greater likelihood of achieving
glycaemic goals
Efficacy for glucose lowering
Very High:
Dulaglutide (high dose),
Semaglutide, Tirzepatide
Insulin
Combination Oral, Combination
Injectable (6LP-1 RA/Insulin)
High:

GLP-1 RA (not listed above), Metformin,

S6LT2i, Sulfonylurea, TZD

Intermediate:
DPP-4i

General lifestyle advice: Intensive evidence-
medical nutrition based structured
therapyleating patterns/ weight management
physical activity programme
ol ) R J
| Consider medication | | Consider metabolic
for weight loss | | surgery [

When choosing glucose-lowering therapies:

Consider regimen with high-te-very-high dual
glucose and weight efficacy

Efficacy for weight loss
Very High:
Semaglulide, Tirzepalide
High:
Dulaglutide, Liraglutide
Intermediate:
6LP-1RA (not listed above), S6LT2i

Neutral:
DPP-4i, Metformin

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Personalised Approach to Treatment Based on
Individual Characteristics and Comorbidities

Apostolos Tsapas, MD, PhD, MSc(Oxon)
Aristotle University of Thessaloniki
Thessaloniki, Greece

Jennifer Green, MD
Duke University School of Medicine
Durham, North Carolina USA

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB
Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/500125-022-05787-2.
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FIGURE 1: DECISION CYCLE FOR PERSON-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES

OF CARE

* Prevent complications

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8

American Diabetes Care 2022; hitps://dol.ong/ 10 2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/500125-022-05787-2. li:
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New evidence accrued after the last consensus
update

* Primary evidence
 Cardiovascular outcomes trials (AMPLITUDE-O, VERTIS CV, FREEDOM CVO)

* Heart failure trials (DAPA HF, SOLOIST-WHF, EMPEROR-Reduced, EMPEROR-
Preserved)

* Renal outcomes trials (DAPA CKD, SCORED)

* Secondary evidence

* Pairwise meta-analyses & syntheses of subgroup analyses (McGuire 2020,
Sattar 2021, Neuen 2019, Neuen 2020, Tsapas 2021)

* Comparative effectiveness network meta-analyses (Tsapas 2020, Palmer 2021)

\ American Devies MJ, Aroda VR, Collins 85, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Interpretation of syntheses of subgroup analyses

1
Clinical Review & Education [

Users’ Guides to the Medical Literature
How to Use a Subgroup Analysis
Users’ Guides to the Medical Literature

G0 Sun. PhO; Joha P A, oannidis, MD, Dr5c: Thomas Agoritsas, MO, Ana C A, MO, Gordon Guyatt, MO, MS<

Supphemental content at

Chnicians, need. Jaa com
potentiady,
25 (DG effe Avthor AR ione. Acther
oYW of deveioped. ata,

o ke,
< kot e—na-.:“u- ta-n:
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JAMA 2004 31X4) 405 411 S0 10 100Viema 2013 285063
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Development of the Instrument to assess

the Credibility of Effect Modification Analyse

(ICEMAN) in randomized controlled trials

and meta-analyses

Stefan Schandelmaier MD PhD, Matthias Briel MD PhD, Ravi Varadhan PhD, Christopher H. Schmid PhD,

Randomized
Core question controlled trials Meta-analyses
Is the analysis of effect modification based on comparison within - 1
rather than between trials?
For within-trial comparisons, is the effect modification similar - 2
from trial to trial?
For between-trial comparisons, is the number of trials large? - 3
Was the direction of effect modification correctly hypothesized 1 4
a priori?
Was the effect modification supported by prior evidence? 2 -
Does a test for interaction suggest that chance is an unlikely 3 5
explanation of the apparent effect modification?
Did the authors test only a small number of effect modifiers or 4 6
consider the number in their statistical analysis?
Did the authors use a random-effects model? - 7
If the effect modifier is a continuous variable, were arbitrary cut 5 8

points avoided?

NA = not applicable.
“Numbers reflect order of appearance within the full instrument (see Appendices S and 6).

Niveditha Devasenapathy MBBS MSc, Rodney A. Hayward MD, Joel Gagnier MD PhD, Michael Borenstein PhD,
Geert J.M.G. van der Heijden PhD, Issa J. Dahabreh MD PhD, Xin Sun PhD, Willi Sauerbrei PhD,

Michael Walsh MD PhD, John P.A. loannidis MD DSc, Lehana Thabane PhD, Gordon H. Guyatt MD MSc

Bi 'a'ggt‘"e‘;" JAMA 2014;311(4):405-11
. Association, CMA2020,192(32):€901-£906
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FIGURE 3: USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES gme
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Choosing glucose-lowering medication in people with CVD

+ASCVD/Indicators of High Risk

GLP-1 RA® with proven SGLT2i® with proven
CVD benefit CVD benefit

>

If HbA, above target

| « For patients on a GLP-1 RA consider adding S6LT2i with
proven CVD benefit or vice versa
N - T20%

KLTACD #1 B 0 e £

ASCVD = atherosclerotic cardiovascular disease
: American Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Consensus recommendations

* In people with established CVD, a GLP-1RA with proven benefit
should be used to reduce MACE or an SGLT2i with proven benefit
should be used to reduce MACE and HF and improve kidney
outcomes.

MACE = major adverse cardiovascular events

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Consensus recommendations

* In people without established CVD but with multiple cardiovascular
risk factors (such as age 255, obesity, hypertension, smoking,
dyslipidaemia, or albuminuria), a GLP-1RA with proven benefit could
be used to reduce MACE or an SGLT2i with proven benefit could be
used to reduce MACE and heart failure and improve kidney
outcomes.

American Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Evidence for patients with indicators of high CVD risk
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Characteristics of subgroup analysis Prrety
respactie Kt AN toteds
prreen)
For witNn-trlat creedafeg 3
for sensitivity
2 Scurces
et mociser | intervention oucome | aon | TR
JUTY e e Sonma w [EETY
ascvorana s v mensta el »m 2 enna
Ascvasura i Rarsemeniy | RIS w s ares 107y ez
20> e P forrridl Moy » » SO 1 (IR
A rura e ”;;el::::l. 1 e
oA sean ete horssan. 2 on
PR PR | e e s enan
L
sunone [0
oot i auce wmes | 1 eumsan
Sursen
American
Diabetes B8MJ 2021,372:m4573
»Association.

Copyright ADA/EASD 2022

Potential benefits

All Cause Mortality.

Nonfatal myocardial Infarction

Everits per 1000 padpie

Usowlcare

Nonfatal stroke
Cvents per 1000 people @

15 e

Vsualcare

E ASD European Association

for the Study of Diabetes

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Effect on MACE by background use of metformin or
baseline HbA
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Consensus recommendations

* In people with HF, CKD, established CVD, or multiple risk factors for
CVD, the decision to use a GLP-1RA or an SGLT2i with proven bepefit

should be independent of background use of metformin.

* In people with HF, CKD, established CVD, or multiple risk factors for
CVD, the decision to use a GLP-1RA or an SGLT2i with proven benefit

should be independent of baseline HbA, .

Amerlcan Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Dl Prato S, Mathisu G, Mingrone G, Rassing P, Tankova T, Tsapas A, Buse I8
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Choosing glucose-lowering medication in people with
heart failure

L

SGLT2i¢
with proven
HF benefit
in this
opulation

| P

In people with heart failure SGLT2i should be used because they improve
heart failure and kidney outcomes.

Dades MY, Aroda VR, Collins BS, Gabbay RA, Green J, Manuthur NM, Rosas SE, Del Prato S, Msthien G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
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Effect of SGLT2i in people with heart failure
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Effect of SGLT2i in people with heart failure

Meta-analysis of HFrEF trials: First Kidney Outcome Composite

Number with event/number of patlents (%) HR (95% )
SGLT2 inhibitor Placebo
EMPEROR-Reduced 18/1863 (1.0%) 3371867 (1-8%) : 3 052 (0-26-092)
DAPA-HF 2812373 (1-2%) 30/2371 (1-6%) B : 0-71(0-44-1-16)

Total 0.. : 0-62 (0-43-0-50)

Test for overall treatment effect p=0-013 — - - :
Test for heterogeneity of effect p=0-42 0-25 050 075 100

bt
[
i

Kidney composite was defined as time to first occurrence of any of the components of 50% or higher
sustained decline in eGFR, end-stage renal disease, or renzal death. End-stage renzl disease was defined as
either sustained eGFR lower than 15 mL/min per 1-73 m?, chronic dialysis treatment, or receiving a renal
transplant.

S{gge{ign Loncet 2020:385:818.29 EASD £ :
N STt
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Choosing glucose-lowering medication in people with
chronic kidney disease

(O CKD\(onimaximally folerated dose |
of ACEi/ARB) ?
[

PREFERABLY

SGLT2i® with primary evidence of
reducing CKD progression

Use SGLT2i in people with an eGFR =
20 mUmin per 1.73 m% once initiated
should be continued until initiation
of dialysis or transplantation

GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated J

i

If HbA, above target, for patients
on S6LT2i, consider incorporating a
GLP-1 RA or vice versa
\ American Dues M, Aroda VR, Colling B5, Gabbay RA, Green J, Manuthur NaA, Rosas SE, Del Prato §, Mathicu G, Mingrone G, Rozsing P, Tankova T, Tsapes A, Buse 18
Diabetes Diabetes Core 2022; btps//dol og/10 2337/&22 004 Diabetologia 2022, Wt g/ dch oxg/10.1007/4001 25022 067872, -
Euro Associatios
L .Association. EASD foi i1 Soixty o Distoo:es
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2GR hm»m aximaliyitoleratedidoses
_ ofiACE/ARE)

PREFERABLY

SGLT2i® with primary evidence of
reducing CKD progression
Use SGLT2i in people with an eGFR >

20 mUmin per 1.73 m? once initiated
should be continued until initiation

of dialysis or transplantation
______ OR S N v En s e

GLP-1 RA with proven CVD benefit if
SGLT2i not tolerated or contraindicated

m"‘“‘f s e . S — S —

If HbA, _above target, for patients
on SGLT2i, consider incorporating a
GLP-1 RA or vice versa

m
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Effects of SGLT2i in people with chronic kidney disease

DIABETIC KIDNEY

PROTEINURIC CHRONIC

CHRONIC KIDNEY

DISEASE KIDNEY DISEASE DISEASE
v T2D v T2D v T2D
RapuiEsion x Non-DM v Non-DM v Non-DM
x Non- x Non- ¥ Non-
Albuminuric Albuminuric Albuminuric
No. of patients 440104 4304 ~6000
eGFR 220 to <45
Key inclusion eGFR 230 to <90 eGFR 225 to s75 or eGFR 245 to <90
criteria and UACR >300 mg/g and Uﬁ?R 2200 mg/g and UACR 2200 mg/g
Primary ESKD, doubling of ESKD, 250% sustained ESKD, or 240% sustained
composite creatinine, or renal/ eGFR decline, or renal/CV  eGFR decline, or renal/CV
outcome CV death death death
Study start (b} [d] (0]
and stop date February 2014 February 2017 November 2018
(announced or July 2018 March 2020 ~June 2022
planned)
[c] [ -
Results + + + [&]

American
A Diabetes
. Association.

Davies MU, Aroda VR, Collins 85, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu €, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
Dicbetes Core 2022; https://dolorg/10.2337/d522-0034. Diobetologia 2022; hitps://doi.org/10.1007/500125022-05787-24

Copyright ADA/EASD 2022

DM, diabetes mellitus;
eGFR, estimated glomerular
filtration rate; ESKD, end-
stagee kidney disease; T8D,
to be determined; UACR,
urinary albumin:creatinine
ratio. a. Jardine MJ, et al.
Am J Nephrol. 2017,;46:462-
472; b. ClinicalTrials.gov.
Accessed November 09,
2021
https://clinicaltrials.gov/ct2
'show/NCT02065791; c.
Perkovic V, et al. N Engl J
Med, 2019;380:2295-2306;
d. ClinicalTrials.gov.
Accessed November 09,
ﬁozz.// linicaltrials.gov/e
ttps.//clinicaltrials.gov/ct2
/show/NCT030361 Sg; e.
ngr;pmk HIL, et al. Nephrol
Dial Transplant.
2020,35:274-282; f.
Heerspink HJL, et al. N Engl J
Med, 2020;383:1436-1446;
g. ClinicalTrials.gov.
Accessed November 09,
ﬁ?rn'// linicaltrials.gov/ct2
ps://clinicaltrials.gov/ct.
/show/ NCT035941 lgO; h.
Herrington WG, et al. Clin
Kidney J, 2018;11:749-761.
i https://www.boehringer-
ingelheim.com/human-
health/metabolic-
d[seasis{early-stqp-chronic-
kidney-disease-trial-efficacy

*published results not yet
available

European Association
for the Study of Diabetes
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Conclusions and recommendations

* In people with CKD, SGLT-2 inhibitors and GLP-1RA reduce risk of
MACE independent of eGFR.

* In people with CKD, SGLT2i also reduce risks of HF and kidney
outcomes (including end-stage kidney disease).

* In people with CKD and eGFR= 20 ml/min per 1.73 m?, an SGLT2i with
proven benefit should be initiated to reduce risks of MACE, HF and
kidney outcomes.

* |If such treatment is not tolerated or is contraindicated, a GLP-1RA
with proven CV outcomes benefit could be considered

Davies MU, Aroda VR, Colins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB

American
\ Dlabe[_esi Dibetes Core 2022; htps:// o org/10.2337/d622-002%. Disbetologia 2022; https://doi o/ 10.1007/s00125-022-05787-2. E ASD T —
L - Association. Copyright ADAJEASD 2022

for the Study of Diabetes
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Additional Clinical Considerations

Age

* Type 2 diabetes and older age are associated with frailty,
worse outcomes, and less benefit from intensive glycaemic
control

 Older (>65 years) and younger (<40 years) adults with
diabetes are generally under-represented in clinical trials.

* Therefore, informed decisions regarding treatment of older
and younger individuals are limited by an absence of age-
specific data

Diabetology 2022;3(1):30-45
Diabetes Res Clin Pract 2021;174:108737

A!’n&raica n Oavies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu G, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
L R'as o ctiea?l on Diabetes Care 2022; https//doi.org/10.2337/d622-0034. Diobetologa 2022; https://doi.org/10.1007/500125022-05787-2. E A S D European Association
«AS ® Copyright ADA/EASD 2022 for the Study of Diabetes
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Age

However, a recent MA of 11 large GLP-1RA, SGLT2i outcomes trials found that CV
and kidney outcomes in people aged >65 years were consistent with the effects
seen in the overall trial population

Results in people <65 years and 265 years

Outcome
(n events/N analysed)

<65 years (1839/19524)

>65 years (2255/20229)

<65 years (167/4200)
>65 years (420/2437)

<65 years (273/13427)
>£5 years (497/13101)

<65 years (207/4200)
>65 years (S02/2437)

<65 years (15214260)
>65 years (427/8427)

Number
of studies

NN oo

we

NN

NN

P-interaction

073

095

070

075

025

Random Effects Model
(Hazard Ratio)

]H Il i Il |

e |

05 2
Favors GLP-1RAs  Favors placebo

Hazard ratio [35% CI]

023(0.76;1.03]
025 (02,092

0£0[042:1.51]
021(067:097

American
Diabetes
. Association.

Diabetology 2022;3(1):20-45
Diabetes Res Clin Pract 2021;174:108737

Outcome Number Pardom Etfacts Modet
(n events/N anatysed) of studies P-irteraction (Hazard Patic) Hazard ratio (3% C1]
4% years (159217239) 4 0122 = o528 107
05 years (1793415179) 4 R C2T D74 101]
<55 yesrs (L/13345) 2 095 — 085 105.054
65 years (VIU11024) 2 —t— 021022 124]
<£5 years (355113145) 2 092 — 023 0L% 109
>65 years (442/11004) z — 021(050; 1.31)
5 years (453/13145) 3 02 —— 1.18(0.64; 1.42]
>65 years (36/11034) 3 —_— 023 [06%. 1.00]
<65 years (256016241 4 051 —_ 0.73 0£5.0.51)
>65 years (1211/15125) 4 —_— 0781006, 097
<45 years (206/13146) 2 0cs F 023067, 1.04]
65 years (413/11034) 2 —_— 052(051.076]
<65 years (101915051) 4 0£7 —_— 0£2(054.0.70]
265 years (844/126%5) 4 —— 057 042,077
05 1 2
Fovrs SGUT2 inhbtors Favors glacebo
E / ASD European Association
for the Study of Diabetes
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Age

 Selection of medications to improve CV and kidney outcomes
should not differ for older people

e Medication choices for people who are frail or who have
multiple comorbidities may require modification for safety
and tolerability

* Consider de-prescribing to avoid unnecessary medication
and/or harmful side effects such as hypoglycaemia and
hypotension

a American Dovies MU, Aroda VR, Colins 5, Gatbbay RA, Green ), Manuthur NM, Rosss SE, D=l Pratos, Mathieu G Mingrone G, Rossing P, Tenkova T, Tsapas A, Buse J8

Diabetes Dichetes Core 2022; https://doi.org/10.2337/d622-0033. Dicketoiogia 2022; s/ /3. org/10.1007/:00125-022-05787-2. E SD o
«Association. A European Association

Copyright ADA/EASD 2022 for the Study of Diabetes
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Age

* Rates of prediabetes and type 2 diabetes are increasing in the
adolescent and young adult population, in concert with
increases in obesity

* Younger people with type 2 diabetes are at very high risk for
complications, and should be treated correspondingly

* Young people also have more rapid deterioration in glycaemic
control and attenuated response to diabetes medications

American JAMA Pediatr 2020;174(2):¢194498
Diabetes Diabetes Care 2018;41(8):1717-1725 E ASD European Association
L .Association.

Copyright ADA/EASD 2022 for the Study of Diabetes
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Age

Early use of combination therapy to manage hyperglycaemia may be considered in
young people with type 2 diabetes: VERIFY findings suggest superior and more
durable glycaemic control with combination vs. metformin monotherapy

Primary treatment failure (HbAlc 2 7%) among people with young- and late-onset type 2 diabetes

Patients with an event (%)

Patients at risk

100
90
80
70
60
50+
40
30
204
10

—e— Early combination <40 years

—x»- Early combination >40 years

—— Initial monotherapy <40 years  HR (95% Cl): 0.52(0.36, 0.76); P = .0006

+- Initialmonotherapy >40 years  HR (95% Cl): 0.54 (0.48,0.62); P = .0001

—_,_,_,—J_" 26 9 months*

38 5 months
41.9months*

Early combination <40
Initial monotherapy <40
Early combination >40
Initial monotherapy >40

93 92 74 66
90 85 54 44
890 868 788 749
899 852 679 617

60 49 39 33 31 30 15
42 31 26 21 21 18 9

692 622 558 518 478 448 172
534 472 408 356 316 281 99

American
‘\ Diabetes
. Association.

Diabetes Obes Metab 2021;23(1):245-251

Copyright ADA/EASD 2022
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Obesity and Weight-Related Comorbidities

« Care of people with diabetes and weight-related comorbidities
such as non-alcoholic fatty liver disease (NAFLD), HF, or
obstructive sleep apnea (OSA) should include strategies to
achieve weight loss

Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Manuthur NM, Rozas SE, Del Prato S, hf2zhizu €, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB

American
\ Diabetes Diobetes Core 2022; htps//doi.org/10.2337/d¢i22-0034. Dicbetclogia 2022, bmps//6i org/10.1007/500125-022-05787-2.
L © EASD European Association

Association .
¥ Copyright ADA/EASD 2022 for the Study of Diabetes
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Race, Ethnicity and Sex

* Non-White people are disproportionately affected by type 2 diabetes
and its complications

* Women have a greater increase in relative risk of CVD from type 2
diabetes than men

* These groups are consistently under-represented in clinical trials and
generally have more poorly controlled CV risk factors

* Available data suggest no significant between-group differences in
treatment response: beneficial treatments should be utilised
irrespective of a person’s race, ethnicity, and/or sex

JAMA Netw Open 2022;5(1):€2142078
Diabetes Care 2020;43(5):1157-1163

Americ an Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, D2l Prato S, Math'eu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse J8
A R;as%eéiilsiion Diabetes Core 2022; hitps /o og/ 10 2337/dci22-0034. Diabetoloia 2022; hitps:/ /o org/101007/500125-022-05787-2, E A S D European Association
. 4 Copyright ADA/EASD 2022 for the Study of Diabetes
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Putting it all Together:
Strategies for Implementation
Chantal Mathieu, MD PhD

KU Leuven, Leuven, Belgium

Sylvia Rosas, MD, MSCE
Joslin Diabetes Center, Boston MA, USA

Nisa Maruthur, MD, MHS
Johns Hopkins University, Baltimore MD, USA

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse JB
Diabetes Care 2022; https://doi.org/10.2337/dci22-0034. Diabetologia 2022; https://doi.org/10.1007/s00125-022-05787-2.

A\ Diabetes EASD
€S European Association
L - Association. Copyright ADA/EASD 2022
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FIGURE 4: HOLISTIC PERSON-CENTRED APPROACH TO T2DM MANAGEMENT

GOALS OF CARE

* Prevest complications
= Optimise quality of Wle

1= American Diabetes Assacialion Professional
Practice Commiltee. 10. Cordiovancular Disease
and Risk Management: Standards of Medical
Care in Diabetes-2022. Disbeles Care. 2022 Jan
LAS{Seppl 1ES14-76.
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ARS Asgretensia Recepler Blackers: ASCYD,
Ahessscierotic Cordiovascelac Disease: 82,
Blsod Pressuse; OXD, Chvenic Kidoey Disease:
O Cardiovasclar: ¢6FR Estimated Glamerslae
Filtation Rale: GLP-1 RA. Glucagos-Like
Peptide-1 Receplor Agonst WF Heant Fadire:
SGUT2, Sodiarn-Glucost Cobransporter-2
Iahddoc T70. Type 2 Diabeles.

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse )8

American Diabetes Care 2022; htps://doi.org/10.2337/dci22 0024. Diabetologia 2022; hittps://doi.org/10.1007/s00125-022-05787-2.
Dlabetps EASD European Association
. Association.
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FIGURE 4: HOLISTIC PERSON-CENTRED APPROACH TO T2DM MANAGEMENT
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SGUTZL Sodium-Glucose Colransporter-2
shbitor; 70, Type 2 Diabetes
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FIGURE 4: HOLISTIC PERSON-CENTRED APPROACH TO T2DM MANAGEMENT

GOALS OF CARE
* Prevest complications
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Glycaemic Management: Choose |
approaches that provide the efficacy |
to achieve goals: ‘

Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve and |

| maintain treatment goals
| Consider avoidance of hypoglycaemia a ‘
priority in high-risk individuals
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Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Manuthur NM, Rosas SE, Del Prato S, Mathieu C, Mingrone G, Rassing P, Tankova T, Tsapas A, Buse J8
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FIGURE 4: HOLISTIC PERSON-CENTRED APPROACH TO T2DM MANAGEMENT
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FIGURE 4: HOLISTIC PERSON-CENTRED APPROACH TO T2DM MANAGEMENT
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Filtrafion Rate: GLP-1 A, Glacages-Like
Peplite-1 Paceptar Agoaist: KF Beat Faiare:
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FIGURE 4: HOLISTIC PERSON-CENTRED APPROACH TO T2DM MANAGEMENT

I
PREFERABLY

SGLT2i with primary evidence of reducing CKD progression

Use SGLT2i in people with an eGFR 2 20 mUmin per 1.73 m?; once initiated should be ]
continued until initiaticn of dialysis or transplantation |
____________ (1] SNSRI ———————
GLP-1RA with proven CVD benefit if SGLT2i not tolerated or contraindicated J '

If additional cardiorenal risk reduction or glycaemic control
needed consider combination SGLT2/GLP-1 RA

UJHPONEN}S N_txk?

PRINCIPLES OF CARE +ASCVD/Indicators of High Risk

GLP-1RA with SGLT2i with
proven CVD benefit proven CVD benefit

e Tt GOALS OF CARE

» Prevent complications

» Optimise quality of Ufe
TR VI :
A 4 . 4
Secal If additional cardiorenal risk reduction or glycaemic 12 dmerican Babeles Assaciatas Prafes il
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Pegtide-1 Recepter Agaaist: B5, Heart Fadare:

SQUIZ, Sadian-Chacese Calransperter-2

1a\322r; 720, Type 2 Ciabetes.
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+ASCYD! +Indicators of high risk +HF Glycaemic Manaqrment Choose Achievement and Maintenance of
Defined differently across While defintions yary, most Current of prior approaches that provide the Weight Management Goals:
comprise > 55 years of age symploms efficacy to achieve goals: individuali -
With beo ox more aditional ST HF itk Metformin OR Agent(s) inclading [ Sefidse s S s ‘Q‘SJ
riskfactes iocloding obesty. documented COMBINATION therapy thal provide ) ; )
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 IMPORTANCE OF INTEGRATED CARE
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IMPORTANCE OF INTEGRATED CARE

Acknowledge the lifelong

and evolving nature of dentify and coordinate
type 2 diabetes. wi¥h AR Know your local resources.

Language matters in
diabetes care.
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INDIVIDUALISATION OF CARE

Consider each person living Incorporate comorbidities when

developing and implementing
the management plan.

with diabetes as an individual
with specific context,
risks and preferences.

Healthcare systems should Assess and address social
monitor and address determinants of health for
inequity in the delivery of each individual living with

evidence-based interventions diabetes, particularly in
for type 2 diabetes. those not achieving goals.

Amg;ican Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathizu C, Mingrone G, Rossing P, Tankova T, Tsspas A, Buse J8
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DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT

Embrace DSMES as being Initiate or refer for DSMES

as important as other
aspects of diabetes care
such as pharmacotherapy.

at diagnosis, annually, with

changes in social or health

status and with transitions
of care or life situation.

Identify and know Impress upon the person and the
how to access healthcare team the importance of
your local DSMES DSMES in the ongoing holistic approach

resources. to the management of type 2 diabetes.
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FACILITATING HEALTHY BEHAVIOURS AND WEIGHT MANAGEMENT

.“:},;;

Specific health behaviour and
weight management goals

should be agreed upon between
the person with type 2 diabetes
and the care team; shared
decision making is an important
component of this discussion.

Emphasise self-monitoring behaviours g People taking insulin or a sulfonylurea
and review data collected (e.g. glucose § should be educated about the risk of
monitoring, weight, tracking physical J hypoglycaemia when undertaking physical
activity) in clinical visits to convey activity or adopting a specific nutritional
their importance in achieving the plan. Prescribe glucagon in people at
desired health behaviour goals. high risk of severe hypoglycaemia.
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FACILITATING HEALTHY BEHAVIOURS AND WEIGHT MANAGEMENT

Specific health behaviour and ool 4 DSMES and MNT
weight management goals IR T - can help the person

should be agreed upon between
the person with type 2 diabetes
and the care team; shared
decision making is an important
component of this discussion.

Emphasise self-monitoring behaviours § People taking insulin or a sulfonylurea [j iVing with diabetes
and review data collected (e.g. glucose | should be educated about the risk of to identify and
monitoring, weight, tracking physical | hypoglycaemia when undertaking physical fj ~ 2ddress barriers
activity) in clinical visits to convey | activity or adopting a specific nutritional Jj . 0 implementing
their importance in achieving the plan. Prescribe glucagon in people at [ ealthier behaviours.
desired health behaviour goals. high risk of severe hypoglycaemia.
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CHOICE OF GLUCOSE-LOWERING MEDICATION
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CHOICE OF GLUCOSE-LOWERING MEDICATION

Prioritise the use

Providers should (s of organ-protective
continually update , : P medications
their knowledge on (GLP-1 RA, SGLT2i,

the efficacy and side O ]

effects ofydiabetes . Assess the profile of the person Consider risk factors for .T%]D) mdghose [

pharmacotherapy Identgyd{:z_levz(int with diabetes (e.g. younger age, medication adverse events mlsteazzrolrol\rﬁ\%?{

(see Table 1). lmrt?m'tl IC;leS ifﬁg' fraltyilimiteriitelexpectancy; (e.0. hypoglycaemia, volume or at'high risk
U &sﬁ yN AFLfJ) . cognitive impairment, social depletion, genital infections, g z
: : determinants of health). history of pancreatitis).
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PLACE OF INSULIN IN TYPE 2 DIABETES

L

;) "’

The use of a

Refer for DSMES when
initiating insulin or advancing
to basal-bolus therapy.

GLP-1 RA should be
considered prior to
initiation of insulin.

When initiating insulin, start with a
basal insulin and intensify the dose in
a timely fashion, titrating to achieve
the individualised fasting glycaemia
target set for every person.

When insulin is initiated,
continue organ-protective
glucose-lowering medications
and metformin.
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FIGURE 5: PLACE OF INSULIN'

If not already on GLP-1 RA, consider use of 6LP-1 RA © When not familiar with insulin use
! or when targets not reached, consider

© Consider immediate start of insulin
o Severe hyperglycaemia

o Acute glycaemic dysregulation 3 v
« WhenTiDis suspected shared care with specialist team
Consider adding insulin when personalised HbA, targets
are not met with strategies described in Fig. &
» Maintain cardiorenal
protective agents Start using basalinsulin® Intensify along the way and
« Maintain metformin, (10U or 0.1-0.2 Ukg per ay) at beclime or more preferentially at each step

S6L12i and 6LP-1 RA to flexibility with timing for loager-2cting analogues « Healthy behaviour

avoid weight gain and «  Notritional therapy
'Ndm Insulin or ﬁuh;mblly analogue klo limit insulin dose and ‘b » DSMES: with
reduce nocturnal hypoglycaemia ris! o s
€M, Continuous Glucose Moniloriag: OSHES, " gzmzn:?n: A Titrate to FPG target but aveid everbasalisation of insulin ;::‘d::, T‘l::;:; ::
Diabetes Self-Management Ecucation and combination products of {consider introduction of (M) hypoglycaemia, weight Y
Support: FPG, Fasting Plasma Glucose: GLP-1 basalinsulin/6LP-1 RA ¢
RA. Glucagon-Like Peplide-1 Receptor Agonist;
SGLI2i, Sodium-Glucose Colransporter-2 Inhibitor; 5 s
T10, Type 1 Diabetes; TIR, Time in Range. When FPG is on target bat HbAlc or TIRis not
1, Mere details can be found in Davies M, ¢
DAlessio DA, Fradkin J et al. Management of
Hyperglyczemia in Type 2 Diabetes, 2018.A a
Consensus Report by the American Dizbetes ’ If not already cn 6LP-1 RA, consider use of GLP-1 RA |

Association (ADA) and the Eurcpean Association
for the Study of Diabetes (EASD). Diatetologia
2018 61(12):2461-2498, 2nd American Diabetes ADD MEALTIME UNDER FORM OF:

Association Professiona! Practice Committee,

Draznin B, Aroda VR et al. 9. Pharmacologic Basal ples m
Approaches to Glycemic Treatment: Standards ’ ’ .

of Medical Care in Diabetes-2022. Diabetes Care. [ (progressive adciton of bolses)

2022 Jan 1:45(Suppl 1):5125-43. R TR AR o

|
|
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PLACE OF TECHNOLOGY

Adapt the clinic/system to optimise effective
use of technology among people with type 2
Consider CGM in diabetes, particularly to support behaviour
people with type 2 change through self-monitoring.
diabetes on insulin.

Technology can be useful in people with type
2 diabetes but needs to be part of an holistic
plan of care and supported by DSMES.

: American Davies MU, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Rosas SE, Del Prato S, Mathiza C, Mingrone G, Rossing P, Tankova T, Tsapas A, Buse I8
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WORKING WITHIN THE SYSTEM TO DELIVER IMPROVED CARE

Identify and incorporate Management of type 2 diabetes

continuing education activities requires continuous quality
gndtigg eT:sn?gregllf :;]te(:]f];)g:se : ) G : : improvement interventions
Team-based care is required for integrated care of diabetes; this tailored to the local setting.
of the healthcare team. includes coordination between multiple disciplines (diabetes
care and education specialists, dietitians, psychologists,
etc.) and often other medical specialties (primary care,
endocrinology, ophthalmology, nephrology, etc.)
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HOW TO REALLY MAKE IT WORK

(&

Implementation strategies

Governance arrangements: Accountability Health system
for health professionals Health care setting

Information and communication Training and certification Health care workers
technology Quality of practice

American Davies M, Aroda VR, Collins BS, Gabbay RA, Green J, Maruthur NM, Roas SE, Del Prato S, Mathieu C, Mingrone G, Rossing P, Tenkova T, Tsapas A, Buse J8
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Delivery arrangements
How, where and by who care is delivered
Coordination of care and management of

care processes
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\\\ ' '/,////
MAKE IT WORK!

////'J
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Call to Action

Reflecting on the discovery of insulin 100 years ago and the
experience over the last 3 years with COVID-19

The major opportunities to improve diabetes outcomes in the
near term come from more effective implementation of best
evidence through organisation of care at all levels (national to
individual practices) and from addressing social determinants of

health
Everyone has a role to play in better implementation with a focus
on equity
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Key Opportunities

* Basic science to bring the next generation of interventions

* Implementation science is an essential area for future work, particularly in
the context of “learning health care systems” in which internal data is
systematically integrated with published evidence to drive quality
improvement

° Precision medicine initiatives, whether “omics”-based or focused on social
determinants of health, aim to optimally target interventions based on the
wide heterogeneity of the population affected by diabetes

° Individualising care to make sure that the right person is getting the
right therapy at the right time independent of social determinants
of health
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Key Knowledge Gaps

e Study conduct

e Greater attention to subgroups, in particular
vulnerable populations

e Youth, frailty, >75 years of age
e Gender balance
e A minimal first step to enhancing health justice
e Weight management

e Comparative effectiveness
e Targets: Alc, TIR, weight, remission
e Cardiorenal protection

e Comparative effectiveness, Combination therapy,
Cost effectiveness in low/moderate risk population
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Key Knowledge Gaps

e Study conduct e Glucose monitoring
e Greater attention to subgroups, in particular e Comorbidities
vulnerable populations o NAFLD
e Youth, frailty, >75 years of age « Copriltive impaitrment
e Gender balance s Blusd 00D

e A minimal first step to enhancing health justice

e Weight management

e Comparative effectiveness
e Targets: Alc, TIR, weight, remission

e Cardiorenal protection

e Comparative effectiveness, Combination therapy,
Cost effectiveness in low/moderate risk population
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e Screening and prevention
e Technology
e Sleep and chronotype
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Overall Summary

* Empathic, person-centred decision-making and support informed by an
understanding of local resources and individual social determinants of

health

e Consistent efforts to improve health behaviours (nutrition, activity, sieep,
self-monitoring) and to provide diabetes self-management education and
support

e Acceptance, adherence, and persistence with medical interventions to
support cardiorenal health, cardiovascular risk reduction, and attainment
of glycaemic and weight goals will prevent complications and optimise
quality of life

° We must establish and refine quality improvement efforts in diabetes
care at the local level to equitably implement evidence-based
interventions to the benefit of all people with type 2 diabetes
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Copies of the manuscript and slides are available at
For today only

https://diabetologia-journal.org/wpcontent/uploads/2022/09/ADAEASDConsensusReport.pdf

Consensus report (EASD): https://doi.org/10.1007/s00125-022-05787-2

Slide deck (EASD): https://tinyurl.com/ysxjwtm3
Consensus report (ADA): https://doi.org/10.2337/dci22-0034
Slide deck (ADA): https://professional.diabetes.org/2022ADA/EASDconsensus
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