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® One in 11 adults worldwide has diabetes

= Type 2 DM accounts for 90-95% of all diabetes

®» Most, but not all, people with type2 diabetes have overweight or
obesity

®» |ndividuals who do not have obesity or overweight by traditional
weight criteria may have an increased percentage of body fat
distributed predominantly in the abdominal region




®» Rates of impaired glucose tolerance and type 2 diabetes have
increased significantly in the adolescent and young adult population, in

concert with increases in obesity

® |t js estimated that one in five adolescents and one in four young
adults now have impaired glucose tolerance in the U.S., which in turn
increases the risks of progression to type 2 diabetes, CKD, and
cardiovascular complications




= \inority populations are particularly affected, with half or more of
newly diagnosed cases of type 2 diabetes in childhood and
adolescence occurring in Hispanic, non-Hispanic Black, Asian/Pacific
Islander, and American Indian populations

= Most children and adolescents who develop type 2 diabetes will have
microvascular complications by young adulthood; in addition, a
recently identified 25% increase in the risks of hyperglycemic crises,
acute myocardial infarction, stroke, and lower extremity amputation
over a 5-year period was most notable in people with diabetes aged
18—44 years




= Fven undiagnosed people with diabetes are at increased risk of
developing macrovascular and microvascular complications.

® |t occurs more frequently in individuals with prior gestational diabetes
mellitus (GDM) or polycystic ovary syndrome

® |t js often associated with a strong genetic predisposition or family
history in first-degree relatives (more so than type 1 diabetes)

®» The risk of developing type 2 diabetes increases with age, obesity, and
lack of physical activity




®» People with type 2 diabetes may have insulin levels that appear
normal or elevated

® [nsulin resistance may improve with weight reduction, physical
activity, and/or pharmacologic treatment of hyperglycemia but is
seldom restored to normal

®» Recent interventions with intensive diet and exercise or surgical
weight loss have led to diabetes remission

®» The duration of glycemic burden is a strong predictor of adverse
outcomes



Diagnosis criteria

® [3sting blood sugar:126mg/dl or higher
® OGTT: 2hr plasma glucose 200mg/dl or higher

HbAlc: 6.5% or higher

®» Symptoms of Hyperglycemia plus Random blood
glucose 200mg/dl or higher




UECISION CYCLE FOR PERSON-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

ASSESS KEY PERSON CHARACTERISTICS
REVIEW AND AGREE ON MANAGEMENT PLAN »  The individual's peiorities

»  Current lifestyle and health behaviors

« Comorbidities (i.e., CVD, CKD, HF)

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

*  Revew managemenl plan
»  Mutually agree on changes
« Ensure agreed modification of therapy is implemented
in 2 timely fashion to awoid therapeutic mertia
«  Underlake decision cycle regularty (21 least onceftwice a year)
« Operate in an mlegrated system of care

CONSIDER SPECIFIC FACTORS THAT IMPACT CHOICE

Go ALS OF TREATMENT

;%0::3:‘6 SUPPORT AND OF CA RE +  Individualized gtycemic and weight goals

’ * Impact on weight, hypoglycemia, and cardsorenal protection
« Emational well-being ARp = Underlying physiological factors
e Lifeniyle and heolth hehaviors * Prevent complications .« Side eHect profiles of medications
* Tolerability of medacations * Optimize quality of life *  Complexity of regimen (1.2, frequency, mode of admmistration)
. &gleodback includwng BGH)CGM_. *  Regimen cheice 1o oplimize medication use

weight. step count, HbA_, BP, lipeds and reduce treatment discontinuation

«  Access, cost, and availability of medication

IMPLEMENT MANAGEMENT PLAN UTILIZE SHARED DECISION-MAKING TO
: , CREATE A MANAGEMENT PLAN
»  Ensure there is reqular review;
more frequent contact mitially «  Ensure access 1o DSMES
is often desirable for DSMES AGREE ON MANAGEMENT PLAN * lavolve an educated and informed person

{and the individeal's family/caregiver)

«  Specfy SMART geals: «  Explore personal preferences

Specfic

Meagrald + Language matiers {include person-first, htfps://www.nc
- Achiorsba Shbaghh-hated, wigtesrlog impiags Sy
_ * Include motivational interviewing, goal MC 10008140/
- Realiste setting, and shared decision-making
Time limited




A reasonable HbA,_ target for most nonpregnant adults with sufficient
life expectancy to see microvascular benefits (generally ~10 years) is
around 7% or less

Aiming for a lower HbA, . level than this may have value if it can be
achieved safely without significant hypoglycemia or other adverse
treatment effects.

X'lower target may be reasonable, particularly when using
pharmacological agents that are not associated with hypoglycemic
risk.

Higher targets can be appropriate in cases of limited life expectancy,
advanced complications, or poor tolerability or if other factors such as

frailty are present.



Weight Reduction as a Targeted Intervention

® \Weight reduction has mostly been seen as a strategy to improve HbA,. and reduce the risk for
weight-related complications.

® However, it was recently suggested that weight loss of 5-15% should be a primary target of
management for many people living with type 2 diabetes

= A higher magnitude of weight loss confers better outcomes.

® \Weight loss of 5-10% confers metabolic improvement; weight loss of 10-15% or more can have a
disease-modifying effect and lead to remission of diabetes, defined as normal blood glucose
levels for 3 months or more in the absence of pharmacological therapy

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



IMPORTANCE OF 24-HOUR PHYSICAL BEHAVIORS FOR TYPE 2 DIABETES

SITTING/BREAKING UP PROLONGED SITTING
Limit sitting. Breaking up prolonged sitting (every 30 min) with short

SWEATING (MODERATE-TO-VIGOROUS ACTIVITY)
‘ «  Encourage =150 min/week of moderate-intensity physical activity

regular bouts of slow walking/simple resistance exercises can {i.e., uses large muscle groups, rhythmic in nature) OR =75 min/
improve glucose metabolism. week vigorous-intensity activity spread over =3 days/week,
) SITTING/BREAKING UP 'W with no more than 2 conseculive days 'ol inactivity.
(& PROLONGED SITTING Supplement with two to three resistance,
flexibility, and/or balance sessions.
« As little as 30 min/week of moderate-
STEPPING intensity physical activity improves
« Anincrease of only 500 SHEATING metabolic profiles.
steps/day is associated
with 2-9% decreased
risk of cardiovascular
morbidity and all- Physical function/frailty/
cause mortality. sarcopenia
= AS5-to 6-min brisk- « The frailty phenotype in
intensity walk per type 2 diabetes is unique,
day equates to ~& years' often encompassing
greater life expectancy. obesity alongside physical
frailty, at an earlier age.
The ability of people
Z 24 HOURS with type 2 diabetes
to undertake simple
SLEEP functional exercises in
Aim for consistent, % ) middle- age is similar to that
uninterrupted sleep, in those over a decade older.
even on weekends.
Quantity - Long {>8 h} CHRONOTYPE SLEEP QUALITY
and short (<6 h) sleep
durations negatively
impact HbA, . STRENGTHENING

SLEEP QUANTITY

insomnia, obstructive sleep apnea, and restless
leg syndrome in people with type 2 diabetes.
Chronotype - Evening chronotypes (i.e., night owl: go to bed late

and get up late) may be more susceptible to inactivity and poorer glycemic levels
vs, morning chronatypes (i.e., earty bird: go to bed early and get up early).

Quality - Irregular sleep results
in poorer glycemic levels, likely
inf d by the i prevalence of
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IMPACT OF PHYSICAL BEHAVIORS ON CARDIOMETABOLIC HEALTH IN PEOPLE WITH TYPE 2 DIABETES

M Higher levels/improvement (physical function, quality of life); b Lower levels/imp (glucosefi
/M Green arrows = strong evidence; = medium strength evidence; ‘T Red arrows = limited evidence.

Depression

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.
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https://www.ncbi.nim.nih.gov/pmc/articles/P
MC10008140/



Metformin

® high efficacy in lowering HbA,.

= minimal hypoglycemia risk when used as monotherapy

weight neutrality with the potential for modest weight loss

= oood safety profile

= |ow cost

® traditionally been recommended as first-line glucose-lowering therapy for
the management of type 2 diabetes




SGLT2i

= The SGLT2i are oral medications that reduce plasma glucose by enhancing
urinary excretion of glucose.

= have intermediate-to-high glycemic efficacy, with lower glycemic efficacy at
lower estimated glomerular filtration rate (eGFR).

® Cardiorenal outcome trials have demonstrated their efficacy in reducing
the risk of composite major adverse cardiovascular events (MACE),
cardiovascular death, myocardial infarction, hospitalization for heart failure
(HHF), and all-cause mortality and improving renal outcomes in individuals
with type 2 diabetes with an established/high risk of CVD



GLP-1 RA

= GLP-1 RA augment glucose-dependent insulin secretion and glucagon
suppression, decelerate gastric emptying, curb post-meal glycemic
increments, and reduce appetite, energy intake, and body weight

® Specific GLP-1 RA have also been approved for reducing risk of MACE in
adults with type 2 diabetes with established CVD (Dulaglutide, Liraglutide,
and subcutaneous Semaglutide) or multiple cardiovascular risk factors
(dulaglutide) and for chronic weight management




Glucose-Dependent Insulinotropic Polypeptide and GLP-1 RA

= |n May 2022, the U.S. Food and Drug Administration (FDA) approved
Tirzepatide, a GIP and GLP-1 RA, for once-weekly subcutaneous administration
to improve glucose control in adults with type 2 diabetes as an addition to
healthy eating and exercise.

= Based on meta-analysis findings, Tirzepatide was superior to its comparators,
including other long-acting GLP-1 RA, in reducing glucose and body weight,
but was associated with increased odds for gastrointestinal adverse events, in
particular nausea

® Current short-term data from RCTs suggest that Tirzepatide does not increase
the risk of MACE versus comparators; however, robust data on its long-term
cardiovascular profile will be available after completion of the SURPASS-CVOT
trial




Dipeptidyl Peptidase 4 Inhibitors

® Oral medications that inhibit the enzymatic inactivation of endogenous incretin
hormones, resulting in glucose-dependent insulin release and a decrease in
glucagon secretion.

®» Modest glucose-lowering efficacy and a neutral effect on weight and are well
tolerated with minimal risk of hypoglycemia.

CVOTs have demonstrated the cardiovascular safety without cardiovascular risk
reduction of four DPP-4i (saxagliptin, alogliptin, sitagliptin, and linagliptin)

= \While generally well tolerated, an increased risk of HHF was found with
saxagliptin, which is reflected in its label, and there have been rare reports of
arthralgia and hypersensitivity reactions with the DPP-4i class



Sulfonylureas

= high glucose-lowering efficacy, but with a lack of durable effect, and the
advantages of being inexpensive and accessible

= o|ucose-independent stimulation of insulin secretion, they are associated with an
increased risk for hypoglycemia

®also associated with weight gain




Thiazolidinediones
® oral medications that increase insulin sensitivity and are of high glucose-lowering

efficacy

= high durability of glycemic response, most likely through a potent effect on
preserving B-cell function

= Beneficial effects on nonalcoholic fatty liver disease (NAFLD) and nonalcoholic
steatohepatitis (NASH) have been seen with pioglitazone

® possible side effects of fluid retention and congestive HF , weight gain , and bone
fracture

®» Side effects can be mitigated by using lower doses and combining TZD therapy
with other medications (SGLT2i and GLP-1 RA) that promote weight loss and
sodium excretion




Insulin

= primary advantage of insulin therapy is that it lowers glucose in a dose-
dependent manner and thus can address almost any level of blood glucose.

®» However, its efficacy and safety are largely dependent on the education and
support provided to facilitate self-management

® Careful consideration should be given to the pharmacokinetic and
pharmacodynamic profiles of the available insulins as well as the matching of the
dose and timing to an individual’s physiological requirements.

= mimicking physiological insulin release patterns



Insulin

® Challenges of insulin therapy include weight gain, the need for education and
titration for optimal efficacy, risk of hypoglycemia, the need for regular glucose
monitoring, and cost. The approval of biosimilar insulins may improve
accessibility at lower treatment costs.

®» Comprehensive education on self-monitoring of blood glucose, diet, injection
echnique, self-titration of insulin, and prevention and adequate treatment of

hypoglycemia are of utmost importance when initiating and intensifying
insulin therapy

®» Novel formulations and devices, including prefilled syringes, auto-injectors,
and intranasal insufflators, are now available to administer glucagon in the
setting of severe hypoglycemia and should be considered for those at risk



Combination GLP-1—-Insulin Therapy

= Two fixed-ratio combinations of GLP-1 RA with basal insulin analogs are
available:

o insulin degludec plus liraglutide (IDeglira)

o insulin glargine plus lixisenatide (iGlarLixi).

Combination of basal insulin with GLP-1 RA results in greater glycemic lowering
efficacy than the mono-components, with less weight gain and lower rates of
hypoglycemia than with intensified insulin regimens, and better
gastrointestinal tolerability than with GLP-1 RA alone




Less Commonly Used Glucose-Lowering Medications

® o-Glucosidase inhibitors improve glycemic control by reducing postprandial
glycemic excursions and glycemic variability and may provide specific benefits
in cultures and settings with high carbohydrate consumption or reactive
hypoglycemia

® Other glucose-lowering medications (i.e., meglitinides, colesevelam, quick-
lease bromocriptine, and pramlintide) are not commonly used in the U.S,,
and most are not licensed in Europe



= The overall goal of the management of type 2 diabetes is to maintain
quality of life and avoid complications.

= The management approach must be holistic and multifactorial and
account for the lifelong nature of type 2 diabetes

Holistic person-centered approach to T2DM management (Personalized
Approach to Treatment Based on Individual Characteristics and
Comorbidities)




USE UF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE Z DIABETES

HEALTHY LIFESTYLE BEHAVIORS; DIABETES SELF-MANAGENENT EDOCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOW)
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Regular
risk factor
reassessment
(every 3-6

E B months)
Lipid management Additional
risk factor
control
— ! Additional
Glycemic Blood drugs with
control pressure control heart and
kidney
protection

[ ]
Kidney e o

© GLP-1 RA Antiplatelet therapies ns-MRA
NsleN<Xelle]ole
and self-
QC> v ‘\:,* =R management
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O -|- O ' ' I e Metformin SGLT2 inhibitors RAS blockade Statin
t J < : (T2D) (T2D) (HTN)
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@
Diet Exercise Smoking cessation Weight

Diabetes with CKD

https://www.ncbi.nlm.nih.gov/pmc/a
rticles/PMC 10008140/




Regular
risk factor
reassessment
(every 3-6
months)

Lifestyle

Weight magement

Healthy diet

Physical activity Smoking cessation

Moderate- or
high-intensity statin

@

RAS inhibitor at maximum

First-line tolerated dose (|f HTN %)

drug therapy

Regular reassessment
of glycemia, albuminuria,
BP, CVD risk, and lipids

| | |

. Dihydropyridine CCB Antiplatelet Ezetimibe, PCSK9i,
Additional and/or diuretic* if agent for or icosapent ethyl if
risk-based needed to achieve clinical ASCVD indicated based on
therapy individualized 2 ASCVD risk and lipids

BP target %

@

Steroidal MRA if
needed for resistant https://www.nc
hypertension " T2D only bi.nim.nih.gov/p
if eGFR >45 All patients mc/articles/PM
ey (T1D and T2D) C10008140/




= Angiotensin-converting enzyme inhibitor or angiotensin Il receptor blocker
should be the first-line therapy for HTN when albuminuria is present;

= otherwise, dihydropyridine CCB or diuretic can also be considered

= All 3 classes are often needed to attain BP targets.

= Finerenone is currently the only nonsteroidal MRA with proven clinical
kidney and cardiovascular benefits ( eGFR >25, normal serum potassium and
albuminuria >30mg/g despite a maximum tolerated dose of RAS inhibitor



Practical provider guide to initiating SGLT2 inhibitors
in patients with type 2 diabetes and CKD

Assessment Intervention Follow-up

e Assess adverse effects
* Review knowledge

Patient ¢ Anticipate an acute

selection drqp‘ m eCiFR, »wh'ichr is
generally not a reason
to stop the SGLT2
inhibitor

Glycemia
* Re-assess volume

Volume * Reduce concomitant

diuretic if needed

https://www.ncbi.nlm.nih.gov/pmc/arti
cles/PMC10008140/
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= Sick day protocol (for illness or excessive exercise or alcohol intake):

o Temporarily withhold SGLT2 inhibitors; keep drinking and eating (if possible);
check blood glucose and blood ketone levels more often; and seek medical help
early, especially if patient has nausea and vomiting

® Periprocedural/perioperative care:

o Inform patients about risk for diabetic ketoacidosis, especially in patients with long
disease duration during acute illnesses due to relative insulin insufficiency and
increased stress hormones

o withhold SGLT2 inhibitors the day of day-stay procedures and limit fasting to
minimum required

o withhold SGLT2 inhibitors at least 2 d in advance and on the day of a procedure
requiring 21 d in the hospital and/or bowel preparation (which may require
increasing doses of other glucose-lowering drugs during that time)

o restart SGLT2 inhibitor therapy after procedure only when patient is eating and
drinking normally.



Consensus Recommendations

= All people with type 2 diabetes should be offered access to ongoing DSMES programs.
® Providers and health care systems should prioritize the delivery of person-centered care.

® Optimizing medication adherence should be specifically considered when selecting glucose-
lowering medications.

= |VINT focused on identifying healthy dietary habits that are feasible and sustainable is
recommended in support of reaching metabolic and weight goals.

® Physical activity improves glycemic control and should be an essential component of type 2
diabetes management.

® Adults with type 2 diabetes should engage in physical activity regularly (>150 min/week of
moderate- to vigorous-intensity aerobic activity) and be encouraged to reduce sedentary time
and break up sitting time with frequent activity breaks.

® Aerobic activity should be supplemented with two to three resistance, flexibility, and/or balance
training sessions/week. Balance training sessions are particularly encouraged for older individuals
or those with limited mobility/poor physical function.




® |etabolic surgery should be considered as a treatment option in adults with type 2 diabetes who
are appropriate surgical candidates with a BMI 240.0 kg/m? (BMI >37.5 kg/m? in people of Asian
ancestry) or a BMI of 35.0-39.9 kg/m? (32.5—-37.4 kg/m? in people of Asian ancestry) who do not
achieve durable weight loss and improvement in comorbidities (including hyperglycemia) with
nonsurgical methods.

® |n people with established CVD, a GLP-1 RA 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.

® |n people with CKD and an eGFR 220 ml/min per 1.73 m? and a UACR >3.0 mg/mmol (>30 mg/g),
an SGLT2i with proven benefit should be initiated to reduce MACE and HF and improve kidney
outcomes. Indications and eGFR thresholds may vary by region. If such treatment is not tolerated
or is contraindicated, a GLP-1 RA with proven cardiovascular outcome benefit could be
considered to reduce MACE and should be continued until kidney replacement therapy
is indicated.




In people with HF, SGLT2i should be used because they improve HF and kidney outcomes

In individuals without established CVD but with multiple cardiovascular risk factors (such as age
>55 years, obesity, hypertension, smoking, dyslipidemia, or albuminuria), a GLP-1 RA with proven
benefit could be used to reduce MACE, or an SGLT2i with proven benefit could be used to reduce
MACE and HF and improve kidney outcomes.

In people with HF, CKD, established CVD, or multiple risk factors for CVD, the decision to use a
GLP-1 RA or SGLT2i with proven benefit should be independent of background use of metformin.

SGLT2i and GLP-1 RA reduce MACE, which is likely to be independent of baseline HbA,.. In people
ith HF, CKD, established CVD, or multiple risk factors for CVD, the decision to use a GLP-1 RA or
an SGLT2i with proven benefit should be independent of baseline HbA,..

In general, selection of medications to improve cardiovascular and kidney outcomes should not
differ for older people.

In younger people with diabetes (<40 years), consider early combination therapy.

In women with reproductive potential, counseling regarding contraception and taking care to
avoid exposure to medications that may adversely affect a fetus are important.



Managing other co-morbidities and complications

= HTN

= HLD

® Cardiovascular disease

= CKD

= Neuropathy, falls, and lower extremity problems

Eye complications

® Dental complications

= QObesity (Bariatric surgery)
= (OSA

NAFLD

Pain management

Mental health

Smoking cessation



