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Session objectives

e Discuss the initial approach to patients with newly-
diagnosed type 2 diabetes

e Explain glucose targets in patients with type 2 DM

e Describe non-insulin glucose-lowering agents such as
Metformin, Sulfonylureas, SGLT-2 inhibitors, DPP-4
inhibitors, GLP-1 agonists, GLP-1/GIP agonists & TZDs

including their characters, indications, pros and cons



CASE 1

A 41-year-old man with no past medical history
Presents for routine check up

Examination is only remarkable for a BMI of 27.4
Fasting plasma glucose 10 mmol (180 mg)
Kidney and liver function tests: normal

HbAC 7.8%

How would you approach?




CASE 1: assessment

e The diagnosis of diabetes can be made
e As fasting plasma glucose is =7 mmol (126 mq)

e This was confirmed with an Alc of 26.5%



Approach to DM:
history

e Duration of diabetes

e Medications and any side effects
e Adherence to medications

e Follow up (frequency, regular?)

e Presence of complications (acute or chronic)

e Screening for complications (eye, foot, lab. tests)
e Home glucose monitoring

e Comorbidities (HTN, ASCVD, HF, CKD...)



Approach to DM:
history

e Social history: smoking, alcohol, work

e Social determinants of health (family support, housing
stability, financial security, transportation access)

e Lifestyle changes (diet, exercise, sleep behaviors)

e Visits to the educator and dietitian

e Visits to the dentist

e Family history (DM, HTN, CVD)

e \accination



Approach to DM:
physical exam

e Blood pressure

e \Weight, height, BMI
e Thyroid

e Skin

e Foot



Approach to DM:

laboratory tests

e AlC

e Complete blood count (CBC)

e Lipids

e Serum creatinine, eGFR

o ALT, AST

e Urine albumin creatinine ratio (UACR)
e TSH for patients with type 1 DM
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Setting glucose targets

depends on:
e Age
e Duration of DM
e Comorbid conditions
e Vascular complications
e |Life expectancy
e Risks associated with hypoglycemia
¢ Patient preferences

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5132



Alc targets in d

Iabetes

[Good health & low treatment risk ] j> <<6.5°/o)

(' General (for most patients) ) j>
(Healthy elderly (intact cognition & function))

4 Elderly with complex/intermediate healtﬁ
e Multiple chronic illnesses or
e Mild to moderate cognitive impairment or
QImpaired >2 activities of daily living /

ﬁflderly with complex/poor health \
e Long-term care or

e End-stage chronic iliness or

e Limited life expectancy or

e Moderate to severe cognitive impairment /
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Alc targets in diabetes

Good health and Most Older adults Older adults with
function, low adults with complex/ very complex/
treatment risks T Healthy intermediate poor health
and burdens health
_ older - Any adults
adults with limited life

expectancy

0 o [ lﬁ’\ b @:
4 T o

<6.5% <7.0% <7.5% <8.0% No A1C goal

Modifying Factors

Favor more stringent goal Favor less stringent goal

Short diabetes duration Long diabetes duration

Low hypoglycemia risk High hypoglycemia risk

Low treatment risks and burdens High treatment risks and burdens

Pharmacotherapy with cardiovascular, kidney, weight, | Pharmacotherapy without nonglycemic benefits
or other benefits

No cardiovascular complications Established cardiovascular complications

Few or minor comorbidities Severe, life-limiting comorbidities
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Home glucose monitoring:
general targets

Before meals:

80-130 mg \
(4.4-7.2 mmol)
2 hours after meals: =
<180 mg
(10 mmol)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5132



CGM targets
(Ambulatory glucose profile: AGP)

e \Wear time: CGM device worn for 214 days
e Percent of time CGM device is active: = 70% of time
e Glycemic variability target: <36%
e Mean glucose:
- Not standardized
- Some use 154 mg (8.6 mmol)
e Glucose management indicator (GMI):
- Not standardized
- Value approximates A1c (not always equivalent)
- Some use <7%

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S132



AGP Report

GLUCOSE STATISTICS AND TARGETS

Name

MRN

TIME IN RANGES

26 Feb 2019 - 10 Mar 2019 13 days

i _
% Time CGM is Active 99.9% 20/ ($hASnn)

— Very High (>250 mg/dL)

Targets [% of Readings (Time/Day)]
.Greater than 70% (16h 48min)
Less than 4% (58min)

....L,ess than 1% (14min)

Glucose Ranges

Target Range 70-180 mg/dL
Below 70 mg/dL
Below 54 mg/dL

High (181-250mg/dL)............. 23% (5h 31min)

Above 250 mg/dL ..........cccoueeeened Less than 5% (1h 12min)

Each 5% increase in time in range (70-180 mg/dL) is clinically beneficial Target Range (70-180 mg/dL)...47% (11h 17min)
Average Glucose 173 mg/dL

Glucose Management Indicator (GMI) 7.6% | .
Glucose Variability 49.5% Low (54-69 mg/aL) 4% (58min)

=
= .
Defined as percent coefficient of vanation (%CV); target <36% Very Low (<54 mg/dL)............ 6% (1h 26min)

AMBULATORY GLUCOSE PROFILE (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if occurring in a single day.

350
.+95%
250
=
2
o
£ /\ 75%
1 \/
o
o>
£
©
4 0%
@
2
i
70 25%
5415 e 3 A 5 5%
0
12 am 3am 6am 9am 12 pm 3pm 6 pm 9 pm 12 am
DAILY GLUCOSE PROFILES
Tuesday Wed: day Thursday Friday Saturday Sunday Monday
T I
26 27 28 01 02 03 04
! I !
12am 12pm 12am 12pm 12am 12 pm 12am 12 pm 12am 12 pm 12am 12 pm 12am 12 pm 12am
T T
05 06 'V]\/\/’/‘\ 08 09 10
!

Each daily profile represents a midnight to midnight period.
Patents pending-HealthPartners Institute dba International Diabetes Center-All Rights Reserved. 2019




CGM targets in DM

Very low (level 2)

Category Definition Target Target
(non-elderly) | (elderly [age =65 y])
TIR 70-180 mg >70% >50%
(time in range) (3.9-10 mmol)
TAR 181-250 mg <25% <50%
(time above range) (10.1-13.9 mmol)
High (level 1)
TAR >250 mg <5% <10%
(e st ) (139 mmo)
TBR 54-69 mg <4% <1%
(time below range) (3.0-3.8 mmol)
Low (level 1)
TBR <54 mg <1% 0
(time below (3 mmol)
range)
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Aspects of lifestyle In
diabetes

1) Education

2) Medical nutrition therapy (MNT)
3) Physical activity

4) Sleep health

5) Psychological care

6) Smoking cessation counselling (when needed)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89
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Diabetes education content areas

é )

Pathophysiology
of diabetes

Diabetes

medications
\_ Y

[ Healthy eating ]

[Physical activity] [Taking medications] [

Monitoring

blood glucose

é . . N
Reducing risk
(treating acute & chronic
complications)

\ J

[ Healthy coping ]
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Diabetes Self Management
Education & Support
(DSMES)

e Provided by a diabetes (or health) educator

e Empower the patient with:

— Knowledge

— Skills

— Decision-making
e Individual or group education
e Reqgular follow up

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):589
Power A, et al. Diabetes Care 2020;43:1636
Rutten G, Alzaid A. Lancet Diabetes Endocrinol 2018;6:264



Self management education
and support (DSMES)

e For ALL patients with diabetes

e When to re-evaluate the need?
1) Annually
2) When targets are not achieved
3) Development of complicated factors (health

conditions, physical or functional limitations, emotional
factors, basic life needs)

4) With transitions in life or care

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):589
Power A, et al. Diabetes Care 2020;43:1636
Rutten G, Alzaid A. Lancet Diabetes Endocrinol 2018;6:264






Medical nutrition therapy
In diabetes

e There is no “diabetic diet”

e There is no ideal calorie percentage (carbs, fat, protein)
e Assess willingness & ability to make behavioral changes
e Meal planning should be individualized

e |[ndividualized session provided by a registered dietitian

e Consider personal and cultural preferences

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89
European Association for the Study of Diabetes. Diabetologia 2023;66:965



Goal of medical nutrition
therapy in diabetes

e To promote healthy eating pattern

e To achieve and maintain body weight goal

e To achieve glucose, blood pressure and lipid goals

e To prevent or delay complications of diabetes

e To address nutritional needs based on personal &
cultural preferences

e To maintain the pleasure of eating while limiting certain
foods based on scientific evidence

e To provide practical tools for developing healthy eating
patterns

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89



Medical nutrition therapy
In diabetes

e Aim for weight loss of at least 5% of body weight
e Dietary plans with evidence:
- Mediterranean
- DASH
- Low fat
- Carbohydrate-restricted
- Vegetarian
- Vegan
e \VVery low carbohydrate & high carbohydrate ketogenic
diets are not recommended

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89
European Association for the Study of Diabetes. Diabetologia 2023;66:965



The plate method

Fill 1/4 of your
plate with your
~ choice of protein.

Fill half your
plate with
non-starchy .
vegetables.

Fill 1/4 of
your plate
with starchy
foods.




Do persons with DM
need vitamins/supplements?

e Supplementation with micronutrients (e.g., vitamins
and minerals such as magnesium or chromium) or
herbs or spices (e.g., cinnamon and aloe vera) is not
recommended for glycemic benefits

e Routine supplementation with antioxidants (vitamins
C and E) is not recommended

e Routine supplementation with vitamin D without
deficiency is not recommended

e Omega-3 supplements are not recommended for the
prevention or treatment of CVD

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89






Physical activity In
diabetes

e Improves glucose, BP, and lipids parameters

e Target of 2150 minutes/week

e Distributed over at least 3 days/week

e Moderate to vigorous intensity aerobic activity

e Shorter duration (75 min/week) of vigorous intensity
or interval training can be advised

e No more than 2 consecutive days without activity

e Prolonged sitting should be interrupted every 30 min.

e Resistance exercise: 2-3 sessions/week

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89



Effect of lifestyle changes
onh glucose control

Effect on Alc

~

MNT (diet) | =5 | | 0.5-2%
 Exercise - CL 0.5-0.7%)

( )

 Education # V 1-2% ]

J
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Diabetes and sleep health

e Sleep disorders are risk factors for the development
of type 2 DM
e The following sleep disorders are common in
patients with diabetes:
- Obstructive sleep apnea, disturbed sleep, insomnia,
restless leg syndrome
e The prevalence of sleep disorders:
- In type 1 DM: 30-50%
- In type 2 DM: 25-86%

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89



How can sleep disorders
affect health in diabetes?

e Aim for consistent uninterrupted sleep for 6-8 hours

e Abnormal sleep duration (<6 hours or >8 hours)
negatively affects glucose and quality of life and can
be associated with depression

e Adequate sleep duration leads to better glucose, better
quality of life and less depression

e Good quality sleep improves glucose, BP, lipids, quality of
life and | depression

e Morning chronotype (going bed early) vs late chronotype
(going bed late): better glucose control & more activity

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89
Schipper SBJ, et al. Diabetologia 2021;64:2367; Zhang X, et al. Sleep Med 2020;74:267
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Psychological care in DM

e Assessment for:
- Depression
- Anxiety
- Diabetes distress
e Using age-appropriate validated tools ( questionnaires)
at the initial visit and at periodic intervals as needed
e Referral to mental health specialist if positive screening

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89



Smoking & diabetes

e Smoking T risk of macrovascular & microvascular
complications, premature death & uncontrolled glucose

e Smoking rates are higher in patients with chronic illness

e Ask all patients about smoking at every visit including
all forms (cigars, water pipes, electronic cigarettes,..)

e Cessation rates without medical help = 3-8%

e Refer for both smoking cessation counseling and

pharmacologic therapy

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89
Loretan CG, et al. Prev Chronic Dis 2022;19:E62; www.cdc.gov



When to start medications
in type 2 DM ?

e American Diabetes Association recommends starting

medications at the time of diagnosis

e Some authorities give the option of starting
with lifestyle changes for 3 months then reassess

e If Alcis 21.5% above target (generally if >8.5%)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S183
Canadian Diabetes Association. Can J Diabetes 2024:48:415



When to start
medications in DM 27?

e In the presence of any of the following
(regardless of Alc level):

¢ Atherosclerotic cardiovascular disease (ASCVD)
¢ High risk for ASCVD

¢ Chronic kidney disease (CKD)

¢ Heart failure

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5S183



Which medications to choose?

e Factors to consider:
- Effect on glucose
- Effect on weight
- Prescence of cardiovascular disease
- Presence of chronic kidney disease
- Risk of hypoglycemia
- Risk of side effects and tolerability
- Cost & access
- Patient preference

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



Which medications to
choose?

/Other agents\
@etformin (depending on

Qhe situation)/

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



Choice of DM agent and
comorbid conditions

ASCVD CKD Heart) [ HighCVv "
: (Chronic kidney - risk
(Atherosclerotic disease) failure
cardiovascular disease >55 y with

\2 risk factorSy

SGLT-2i SGLT-2i (SG LT-ZO [ GLP-1RA ]
Or or -
GLP-1RA GLP-1RA (1st option)
SG LT-2i
(2nd option)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



Other factors in choosing
DM medication

[ Glucose Iowermg )

&2

Very high
Dulaglutide

Semaglutide
GIP/GLP-1RA

/ngh\
Metformin

GLP- 1RA (others)

SG LT-
TZD

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183
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Other factors in choosing
DM medication

Efficacy for weight loss

Very high High Intermediate Neutral
Semaalutide - GLP-1RA (others) Metformin
; Pulaglutide | ™ gg) 1-21 DPP-4i
GIP/GLP-1RA Liraglutide

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S183




Other factors in choosing
DM medication

Low risk Cost j [MASLD
[Of hypoglycem|a) [favorame

/ tfor \ /Metformm\ GLP-1RA
GLP-1RA
RA

GIP/GLP-1RA SU GIP/GLP -1
SGLT-2i TZD

TZD
DPP-4i

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5S183




Back to CASE 1

A 41-year-old man with no past medical history
Examination: only remarkable for a BMI of 27.4
Fasting plasma glucose 10 mmol (180 mq)
HbA,c 7.8%

Kidney and liver function tests: normal

How to approach?



What is the plan?

1) Lifestyle changes alone for 3 months

- If glucose is not at target, then start medications

(We use this approach)
OR

2) Lifestyle changes + Medication at the

time of diagnosis



Pathophysiology of type 2 DM

incretin
effect
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dysfunction
gut
carbohydrate
delivery &
absorption Hyperglycemla
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glucose
uptake
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Benefits of Metformin

e Decreases hepatic glucose production

e High efficacy ({ Alc by 0.7-1%)

e No hypoglycemia

e Weight neutral (some patients lose weight)

e | ow cost

e Potential reduction in cardiovascular events &

cardiovascular mortality
e Approved for age >10 years

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183
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Starting Metformin

o Before starting, check kidney function (cr, eGFR), ALT, AST
e Start 500 mg twice/day for 2 weeks then go to 1000 mg bid
e Take with main meals

o If GI upset, reduce the dose to 500 mg bid

e XR form and solution form have less GI side effects

e Some are intolerant even to small doses or XR form

e Maximum effective dose: 1000 mg bid (2000 mg gd for XR)
e Adherence is less with 3 times/day (We avoid TID)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



Metformin: side effects

o GI side effects (gastric upset, nausea, vomiting, diarrhea)
e Vitamin B, deficiency:
- This generally develops after several years
- Monitor after 5 years of treatment
- Consider yearly monitoring
(especially if there is anemia or peripheral neuropathy)

e Avoid in unstable or hospitalized patients with
heart failure. Can be used in stable HF

e Hold if contrast procedure when eGFR 30-60.
Resume after 48 hours if serum creatinine is stable

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S183



CASE 2

A 42-year-old man with type 2 DM for 2 years

No reported diabetes complications

Metformin 1000 mg bid

He is following lifestyle changes

Exam: only significant for a BMI of 27.8

HbA;c 8.1%, kidney & liver function tests are normal

How would you approach glucose control?



Approach to DM:
history

e Duration of diabetes

e Medications and any side effects
e Adherence to medications

e Follow up (frequency, regular?)

e Presence of complications (acute or chronic)

e Screening for complications (eye, foot, lab. tests)
e Home glucose monitoring

e Comorbidities (HTN, ASCVD, HF, CKD...)



Approach to DM:
history

e Social history: smoking, alcohol, work

e Social determinants of health (family support, housing
stability, financial security, transportation access)

e Lifestyle changes (diet, exercise, sleep behaviors)

e Visits to the educator and dietitian

e Visits to the dentist

e Family history (DM, HTN, CVD)

e \accination



CASE 2:

patient assessment

Uncontrolled DM (A;c 8.1)
Alc target:

¢ < 7 (or <6.5 given young age and low risk of
hypoglycemia)
Patient is already following lifestyle changes
Metformin alone is not enough
We need to add another agent

Which medication?



What's best after Metformin?

e The decision is based on:

- Comorbidities (such as ASCVD, HF, CKD, MASLD)
- Effect on glucose
- Effect on weight
- Risk of side effects
- Risk of hypoglycemia
- Cost & availability
- Patient preferences

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



2™ line agents
after Metformin

e Sulfonylureas

e SGLT-2 inhibitors

e DPP-4 inhibitors

e GLP-1 agonists

o GIP/GLP-1 agonists

e TZD (thiazolidinediones)

(Meglitinides & Alpha-glucosidase inhibitors are less commonly used)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5S183



Sulfonylureas

Stimulate insulin release
Gliclazide MR (Diamicron MR®):
- Starting dose: 30 mg (or 60 mg) daily
- Maximum: 120 mg daily
Glimepiride (Amaryl®):
- Starting dose: 1 or 2 mg daily
- Maximum: 8 mg daily (usually used is 4 mg qd)
Glibenclamide, Glyburide, Glipizide:
- Starting dose: 2.5 or 5 mg qd
- Maximum: 10 mg bid



Sulfonylureas
[long acting]

i DiAMf(RQNMR Gliclazide MR
_ (Diamicron MR®)

Glimepiride
(Amaryl®)

i Contenido:
15 comprimidos / tablets SANOFI«2



Sulfonylureas
[short acting]
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When to take
Sulfonylureas?

e Short acting: (Glibenclamide, Glyburide, Glipizide)
- 15 to 20 minutes before the main meal

(before the 2 main meals when twice/day)

e Long-acting: (Gliclazide MR, Glimepiride):

- At the start of the main meal



Sulfonylureas facts

All have the same efficacy

Glibenclamide (Glyburide) is associated with more

hypoglycemia but is the cheapest
Most of the benefit is seen with half-maximum dose

UKPDS study showed no increased cardiovascular

events



Sulfonylureas:
pros & cons

e Advantages:
— High efficacy: lower Alc by 0.6 to 1%
— Low cost
e Disadvantages:
— Hypoglycemia
— Weight gain
— Glucose control may not be durable

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



Sulfonylureas:
patient education

o Take with the main meal (for long acting)

e Take 15 min. before the main meal (for short acting)
e Skip medication if skipping meal

o Symptoms of hypoglycemia

e How to treat hypoglycemia



SGLT-2 inhibitors

e Decrease glucose reabsorption at the kidney by inhibiting
sodium-glucose co-transport 2 (SGLT-2) causing glucosuria

e Canagliflozin (Invokana®) 100, 300 mg qd

e Dapagliflozin (Forxiga®,Farxiga®) 5, 10 mg qd

e Empagliflozin (Jardiance®) 10, 25 mg qd

e Ertugliflozin (Steglatro®) 5, 15 mg qd

e Taken in the morning (before or with breakfast)

e Dapagliflozin & Empagliflozin are approved for age >10 years
with type 2 DM

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183
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SGLT-2 inhibitors

e Intermediate to high efficacy: lower Alc by 0.5 to 1%
e Advantages:
- Weight loss (intermediate efficacy)
- No hypoglycemia
- Benefit in ASCVD: (Cana, Empa)
- Benefit in heart failure (HFrEF & HFpEF): (Dapa, Empa)
- Benefit in CKD: (Cana, Dapa, Empa)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



SGLT-2I:
disadvantages

e Genital mycotic infections

e Dehydration, hypotension (in high-risk patients such

as CKD, elderly, use of diuretics, low BP)
e Diabetic ketoacidosis (rare)

e Intermediate to high cost

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S183
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Combination therapy:
SGLT-2 inhibitors
and Metformin

Several combination therapies of SGLT-2 inhibitors
and Metformin are available

They offer convenience

They can lead to better patient’s adherence

Note that some combinations contain regular
Metformin (taken twice/day) and some contain
Metformin XR (taken once daily)
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SGLT-2i: patient education

e Take in the morning (with or before breakfast)
e Polyuria, dizziness, nausea, thirst (possible side effects)
e Report if genital symptoms (discharge, pain)

e Keep good hygiene of genital area

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S183



The incretin system

[T Insulin secretion] [¢ Glucagon secretion]
/
GLP 1
(Glucagon -like peptide 1)

4
[¢ Gastric emptying ] [ ! Appetite ]




DPP-4 inhibitors

DPP-4

=, e |

(Glucagon-like peptide 1)

e DPP-4= "Dipeptidyl peptidase”
inhibits GLP-1
e Inhibition of DPP-4 will make more
GLP-1 available



DPP-4 inhibitors

Sitagliptin (Januvia®) 100 mg qd
Vildagliptin (Galvus®) 50 mg qd or bid
Saxagliptin (Onglyza®) 2.5, 5 mg qd
Linagliptin (Trajenta®, Tradjenta®) 5 mg qd

Alogliptin (Nesina®) 25 mg qd



DPP-4 inhibitors
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DPP-4 inhibitors
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DPP-4 inhibitors

e Intermediate efficacy (I Alc by 0.5 to 0.7%)
e Can be taken at any time of the day

e Weight neutral

e Rare hypoglycemia

e Intermediate to high cost

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



DPP-4 i: side effects

o Gl upset, upper respiratory tract symptoms, joint/limb pains,
headache, back pain, acute pancreatitis

e Vildagliptin:
- Not FDA-approved (approved by European Medicines Agency)
- Can rarely affect liver function
- Monitor liver enzymes every 3 months in 18t year then

periodically. Stop if ALT >3 times upper limit of normal

e Saxagliptin T risk of heart failure especially in patients with

cardiovascular or kidney disease

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183
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Combination therapy:
DPP-4i inhibitors
and Metformin

Several combination therapies of DPP-4i inhibitors
and Metformin are available

They offer convenience

They can lead to better patient’s adherence

Note that some combinations contain regular
Metformin (taken twice/day) and some contain
Metformin XR (taken once daily)



DPP-4i/Metformin
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GLP-1 agonists

e T GLP-1: leading to T insulin, 4 glucagon, 4 appetite
e High to very high efficacy (¥ A1c 1 to 2%)

e Weight loss (intermediate to very high):
— Highest with Semaglutide then Dula & Lira

¢ Rare hypoglycemia

e Benefit in ASCVD: Liraglutide, Dulaglutide, SC Semaglutide,
oral Semaglutide

e Benefit in high CV risk: Dulaglutide, Liraglutide, SC Sema

e Benefit in CKD: SC Semaglutide

e Benefit in MASLD: SC Semaglutide

e Benefit in HFpEF (with obesity): SC Semaglutide

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



GLP-1 agonists

Exenatide
(Byetta®)

BYDUREON BCise*
(exenatide extended- rewass)
ingctable suspension

~ For subcutaneous use only

Long-acting Exenatide
(Bydureon®)



GLP-1 agonists

&

Dulaglutide
(Trulicity®) Liraglutide
(Saxenda®)



GLP-1 agonists
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Oral
Semaglutide
(Rybelsus®)

Semaglutide
(Ozempic®)

Semaglutide
(Wegovy®)



GLP-1 agonists

Exenatide (Byetta®)

* 5 micrograms bid
 Taken within 1 hour before main meals

« Can increase dose after 4 weeks to 10 micrograms bid

Long-acting (Bydureon®)
* 2 mg weekly

« Taken at any time of the day
« Approved for age 210 years



GLP-1 agonists

Liraglutide (Victoza®)

« Start 0.6 mg daily for 1-2 weeks then if tolerated
iIncrease to 1.2 mg qd for 1-2 weeks then to 1.8 mg qd

« Taken at any time of the day
* Approved for age =210 years (for type 2 DM)

Liraglutide approved for weight loss (Saxenda®):

 The same medication (Liraglutide)

« Used for weight reduction
 Doses 0.6, 1.2, 1.8, 2.4, 3 mg dalily
« Approved for age 212 years (for weight loss)



GLP-1 agonists

Dulaglutide (Trulicity®)

« 0.75, 1.5, 3, 4.5 mg once weekly
« Starting dose is 0.75 mg weekly

Can titrate dose every 4 weeks

« Taken at any time of the day

Approved for age =210 years



GLP-1 agonists

Subcutaneous Semaglutide (Ozempic®):
« 0.25,0.5, 1, 2 mg weekly
« Start 0.25 mg weekly

« Can titrate every 4 weeks to a maximum of 2 mg weekly

« Taken at any time of the day

Semaglutide approved for weight loss (Wegovy®):

 The same molecule (Semaglutide)
« 0.25,0.5,1,1.7, 2.4 mg weekly

« Approved for age 212 years (for weight loss)



GLP-1 agonists

Oral Semaglutide (Rybelsus®):

« 3,7, 14 mg once daily

« Start 3 mg for 1 month

* Increase to 7 mg and if needed to 14 mg daily

« Taken 30 minutes before breakfast with half a glass
of water (120 ml)

* Do not take any other medications with it



GLP-1 agonists

Gl side effects (nausea, vomiting, diarrhea)
Acute pancreatitis?

Should not be used in medullary thyroid cancer
(personal or family history) or MEN-2

— This is based on animal studies

Gall bladder disease (stones, cholecystitis)

Very high cost



GIP/GLP-1 agonists

e GIP (glucose-dependent insulinotropic polypeptide) &
GLP-1 agonist

e Tirzepatide (Mounjaro®) [2.5, 5, 7.5, 10, 12.5, 15 mg]

o Approved for weight loss (marketed as Zepbound ®)

e Subcutaneous injection (once weekly)

e Start 2.5 mg weekly

o Titrate every 4 weeks to a maximum dose of 15 mg

e Very high efficacy (| A1c by 1.4 to 2.2%)

e Weight loss (very high efficacy)

e Benefit in HFpEF (with obesity)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



GIP/GLP-1 agonists

Gl side effects (nausea, vomiting, diarrhea)
Acute pancreatitis?

Should not be used in medullary thyroid cancer
(personal or family history) or MEN-2

— This is based on animal studies

Gall bladder disease (stones, cholecystitis)

Very high cost



GIP/GLP-1 agonists
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Thiazolidinediones
(TZD)

T glucose uptake in muscle and fat tissue
Pioglitazone (Actos®) 15, 30, 45 mg qd
Taken at any time of the day

Advantages:

— High efficacy (Y Alc 0.7 to 1%)

— No hypoglycemia

— Low cost

— Potential benefit in ASCVD

— Benefit in MASH (metabolic dysfunction-associated steatohepatitis)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



TZD
(Thiazolidinediones)

Pioglitazone (Actos®)



TZD: disadvantages

e L ower limb edema

e Weight gain

e Increased risk of heart failure
e Bone fractures

e Urinary bladder cancer (FDA & EMA warnings)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183


http://www.fda.gov/
http://www.ema.europa.eu/

Meglitinides

Stimulate insulin secretion

Repaglinide 0.5, 1, 2 mg. Nateglinide 60, 120 mg
Lower Alc by 0.5 to 1%

Moderate cost

Hypoglycemia & weight gain

Work mainly on postprandial glucose

Three times/day (skip it if a meal is skipped)
Less commonly used

Canadian Diabetes Association. Can J Diabetes 2024;48:415



Meglitinides

U) NOVARTIS

Nateglinid.

120 mg 84 Filmtabletten /cxnprimés filmés Q

I

|

Nateglinide Repaglinide

(Starlix®) (Novonorm®
Prandin®)

NovoNorm® 1 mg tablets

-

30 tablets
Repaglinide
For oral use

Each tablet contains:
Repaglinide 1 mg



Alpha-glucosidase inhibitors

! digestion/absorption of intestinal carbohydrates
Acarbose, Miglitol

Acarbose: 25 mg tid. Maximum 100 mg tid (with meals)
Rare hypoglycemia, low cost, weight neutral
Intermediate efficacy (I Alc by 0.5 to 0.7%)

GI side effects (gases, diarrhea). May elevated ALT

Less commonly used

Canadian Diabetes Association. Can J Diabetes 2024;48:415



Alpha-glucosidase
inhibitors
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Glucose management in type 2 DM

4/( Determine glucose targets )\

Patient assessment

A1c <8.5%

!

No ASCVD, heart Failure, or CKD

v 4

SGLT-2i

Lifestyle changes
(Some start Metformin at diagnosis) Canagliflozin?)

(Empagliflozin® or

: or GLP-1RA
\"4

%

. (Liraglutide!, Dulaglutide?,
If A1c is not at target after SC Semaglutide?

3 months, start Metformin or oral Semaglutide

or GIP/GLP-1RA
\_ _J

SGLT-2i
(Dapagliflozin
or Empaglifiozin)

ASCVD, heart failure, or CKD — A1 c2 8.5%

ASCVD

Da

(Canagliflozin,

CKD —¥
i Lifestyle changes
& combination therapy
SGLT-2i

(including Metformin)

padliflozin or

Empagliflozin)

Add medication if A1c is not at target after 3 months

Glucose Weight Cost
lowering lowering concern

EDulaglutlde SC Semaglutid

GIP/GLP-1RA GIP/GLP 1RA Ssu
GLP-1RA GLP-1RA (SC Semaglutide) TzD
e)

Or
GLP-1RA
(SC Semaglutide)
| 1 ]
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(" SGLT-2i ) v 7
GLP-1RA GLP-1RA!
GIP/GLP-1RA (SC Semaglutide) GLP-1RA!
DPP-4i GIP/GLP-1RA? (Dulaglutide, Liraglutide,
TZD TZD2 or SC Semaglutide)
\- J Or SGLT-2i?




American College of
Physicians guideline

¢ Add SGLT-2i or GLP-1RA to metformin & lifestyle
modifications in adults with type 2 DM and inadequate

glycemic control

e SGLT-2i reduce the risk for all-cause mortality, major
adverse cardiovascular events, progression of chronic
Kidney disease, and hospitalization due to congestive
heart failure

e GLP-1RA reduce the risk for all-cause mortality, major
adverse cardiovascular events, and stroke

American College of Physicians. Ann Intern Med 2024;177 (5):5S158



CASE 3

A 55-year-old man with DM 2 diagnosed 6 years ago

Metformin 850 mg twice/day, Glimepiride 2 mg daily
He tries with lifestyle changes

Examination: normal BP, BMI 28.4.

HbA,c 8.1%

Kidney and liver function tests are normal.

How would you approach glucose control?



CASE 3:
patient assessment

Uncontrolled DM (A;c 8.1%)
Alc target: <7%
Patient is already following lifestyle changes

Metformin dose (850 mg bid)?
— Increasing dose will have a minimal effect

Glimepiride dose (2 mg qd)?
— Increasing dose will have a minimal effect
The patient needs a 3" agent



3" line agents

e SGLT-2 inhibitors

e GLP-1 agonists

e GIP/GLP-1 agonists

e DPP-4 inhibitors

e TZD (thiazolidinediones)



CASE 4

A 62-year-old man with DM 2 & HTN for 8 years

For DM: Metformin 1000 mg bid, Sitagliptin 100 mg qd,
Glimepiride 2 mg qd

He is trying his best with lifestyle changes

Exam: weight 82 kg, height 168 cm, BP 136/76
HbA,c 7.2%

Serum creatinine 135 pmol (1.5 mg). The range in
the last 2 years was 125 to 140 ymol (1.3 to 1.6 mq),
UACR 15 & 22 mg/mmol (normal <3)

How would you approach glucose control?



DM & the kidneys

e Chronic kidney disease (CKD) is defined as persistent
eGFR <60, albuminuria, or other markers of kidney
damage (such as hematuria or structure abnormalities)

e CKD occurs in 20-40% of patients with diabetes

e CKD increases cardiovascular risk and health
care costs

e CKD can progress to kidney failure requiring dialysis
and kidney transplantation

e Primary prevention of chronic kidney disease can be
achieved by glucose control and blood pressure control

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Patient assessment

e Glucose control (Alc 7.2%)

e Factors to consider when deciding on target:
— Patient’s age
— Functional level
— Comorbidities
— Presence of advanced complications
e Kidney disease

— Acute or chronic
— Degree if CKD?



Acute or chronic
kidney disease?

Are there previous kidney function tests?
Symptoms?

Other medications? Nephrotoxic (as NSAID)
Obstructive symptoms (prostate)?

Labs to suggest CKD (T phosphorus, T PTH, | Ca)
Imaging (ultrasound kidneys, ureters, bladder)



Screening for
chronic kidney disease

e Obtain urine albumin:creatinine ratio (UACR) and
serum creatinine and assess eGFR
e Time of screening:
- Type 2 DM: at the time of diagnosis
- Type 1 DM: 5 years after the diagnosis
e Frequency of screening:
- If normal: every year
- If CKD: 1-4 times/year (depending on the CKD stage)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Estimated glomerular
filtration rate (eGFR)

e eGFR is reported by the laboratory

Or

e It can be calculated (online or apps)

e When calculated, the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) equation is
preferred

— A helpful website is the National Kidney Foundation
www.kidney.org
(example on next slide)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Urine albumin creatinine ratio
(UACR)

e Obtain a spot random urine sample
e Normal: <30 mg/g (3 mg/mmol)

e If high, repeat

e Causes of high UACR:

— Exercise within 24 hours, infection, fever, heart failure,
menses, marked hyperglycemia, uncontrolled BP

o Albuminuria: 2 out of 3 abnormal UACR samples
collected within 3-6 months

e Moderately elevated albuminuria = 30-299 mg/g
e Severely elevated albuminuria = 2300 mg/g

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



How to calculate eGFR?

National kidney foundation

www.kidney.org



G ) hitps;/www.kidney.org/profassionals/kdogi/gfr_calculator

A g

# Gt @ 8

Glomerular filtration rate (GFR) is the best overall index of kidney function. Normal GFR varies
according to age, sex, and body size, and declines with age. The National Kidney Foundation
recommends using the CKD-EP| Creatinine Equation (2021) to estimate GFR. More information

regarding this recommendation may be found hera,

NKF and the American Society of Nephrology have convened a Task Force to focus on the use ¢

race to estimate GFR. Read more about the task force here.

Serum Creatinine: 135 Omgfdl @ pmol/L
Serum Cystatin C: mg/L
Age: 62 Years
Gender: @Male  OFemale
Standardized Assays: @Yes ONo O NotSure
Adjust for body surface @Yes ONo O NotSure
area:
Height: 168 O Inches
® Centimeters
Weight: (8?_ ) Ovpounds @ Kilograms

‘ Calculate D
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(1]  https://www kidney.org/professionals/kdogi/gfr_calculator

CKD-EPI creatinine equation @ mL/min
(202)

CKD-EPI creatinine-cystatin N/A mL/min
equation (2021)

CKD-EPI cystatin C equation N/A mL/min
(2012)

For persons under 18 years of age, use the pediatric GFR calculator.

Is it CKD?

Either of the following must be present for 23 months to be CKD:

+ GFR less than 60 23 months
+ ACR 230 mg/g or other markers of kidney damage

Click to learn more.
Equation used to estimate GFR?

® CKD-EPI Creatinine (2021)
() CKD-EPI Creatinine-Cystatin C (2021)
() CKD-EPI Cystatin C (2012)

What is the patients ACR?* |

O <30 mg/g
() 30-300 mgfg
(0 »300 mgfg

A8

L R E R

'@



Based on the information supplied:

GFR category is:* (3a

ACR catagory is:** A2

CKD classification is: (53a/A2

Risk of progression is: High

Frequency of 2 times per year
monitaring should

he:

Referral toa Not needed

nephrologist is:

*Neither the category of GFR nor the category of albuminuria alone can fully capture prognosis of CKD. Persiztent and

increased alouminuria has been shown to be an independent risk factor for CKD progression.

#In the absence of evidence of kidney damage, neither GFR category G1 nor G2 fuffill the criteria for CKD.



Definition of chronic
kidney disease

eGFR <60 for =3 months
Or

Albuminuria
(2 high UACR values in 3-6 months)

National kidney foundation
www.kidney.org



Stages of CKD

CKD is classified based on:

* Cause (C)
* GFR (G)
* Albuminuria (A)
G1 Normal or high
E
R, G2 Mildly decreased
B
S Mildly to
% E e moderately decreased
-~
22 Moderately to
'g'% G3b severely decreased
o
4
o G4 Severely decreased
&
(4]
G5 Kidney failure

Low risk (if no other markers of kidney disease, no CKD)

Moderately increased risk

Albuminuria categories
Description and range

A1 A2 A3
Normal to mildly Moderately Severely
increased increased increased
<30 mg/g 30-299 mg/g =300 mg/g
<3 mg/mmol 3-29 mg/mmol 230 mg/mmol
590 Screen Treat Treat
= 1 1 3
Screen Treat T
60-89 ) ] b
Treat
Treat

15 Treat Treat Treat
< 4+ 4+ 4+

High risk
ll Very high risk

KDIGO guidelines. Kidney Int 2024 ;105(4S):S117



CKD In diabetes

CKD includes albuminuria and/or low eGFR

The absence of features of other primary causes of CKD

Patients usually have:

— Long duration of DM (but can occur at the time of
diagnosis in type 2 DM)

— Gradually progressive reduction in eGFR

— Retinopathy (usually in type 1 DM)

Some patients have low eGFR with no albuminuria

CKD can develop in type 2 DM with no retinopathy

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Management of CKD
in DM




Glucose control in CKD

e Glucose control can reduce the risk or slow the
progression of CKD
e A1c target is individualized:
¢ Generally: <7%
¢ <8 % if limited life expectancy and if the risks
of treatment outweighs the benefits
¢ A1c accuracy may decrease with CKD stages 4,5

e Use home glucose if Al1c levels appear unreliable

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246
ADA/KDIGO statement. Diabetes Care 2022 dci220027



Which DM
medications have
benefit in CKD?




SGLT-2i in DM & CKD

e Decreased progression of CKD, ASCVD risk and
heart failure in patients with type 2 DM & CKD

e Benefits seen in patients with & without albuminuria

e The benefit is independent on glucose-lowering

e The glucose-lowering efficacy is reduced when eGFR
IS <45

e Recommended if eGFR =20 independent of glycemia

e Do not start if eGFR <20

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246
ADA/KDIGO statement. Diabetes Care 2022 dci220027



Starting SGLT-2i1 in CKD

e A reversible decrease in eGFR can happen initially
after starting treatment

e Once started, it can be continued even if eGFR falls
to <20

e Stop if kidney replacement therapy (dialysis) or

transplantation is performed

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246
ADA/KDIGO statement. Diabetes Care 2022 dci220027



GLP-1 RA in CKD

Semaglutide slowed reduction of eGFR, { CV events,
and kidney-related and CV-related death

Dulaglutide, Liraglutide: | progression of albuminuria
No dose adjustment is needed for Semaglutide,
Liraglutide and Dulaglutide

Exenatide is not recommended if eGFR <30

GLP-1RA can be started or continued in patients on
dialysis

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246

FLOW trial. N EngJ Med 2024 ;391:109



DM medications & CKD



Metformin & the kidneys

o If eGFR 30-44:

- Reduce the dose to 1000 mg/day
- Assess benefits & risks to continue or stop

o If eGFR 45-59:

- Reduce the dose to 1000 mg/day if high risk for
lactic acidosis (conditions leading to hypoxemia
& hypoperfusion)

e Stop if eGFR <30

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246
ADA/KDIGO statement. Diabetes Care 2022 dci220027



DPP-41 & the kidneys

¢ Sitagliptin:
e eGFR 30-44: | dose to 50 mg qd
e eGFR <30: | dose to 25 mg qd
¢ Vildagliptin:
e eGFR <50: | dose to 50 mg dally if
¢ Saxagliptin:
e eGFR<45: | dose is 2.5 mg qd
¢ Linagliptin:
e No dose adjustment needed (5 mg qd)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246
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DM medications in CKD

¢ Sulfonylureas:

e Glibenclamide is not recommended

e Gliclazide, Glimepiride: use carefully (hypoglycemia)

¢ Piolglitazone:

e |s not recommended (fluid retention)
¢ Insulin:

e |S commonly used

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



DM medications and CKD

Progression of CKD

Use/Dosing

Metformin Neutral Stop if eGFR <30
Glibenclamide (Glyburide): not recommended
Sulfonylurea Neutral Gliclazide, Glimepiride: use carefully
. Need dose adjustment
DPP-4i Neutral except linagliptin
Benefit . _ .
GLP-1RA SC Semaglutide: best outcomes Dula, I_llra & Sema: no dose e_ldjustment
Dula, Lira: 4 albuminuria Exenatide: not recommended if eGFR <30
SGLT-2i Benefit Do not start if e GFR<20
(Cana, Dapa, Empagliflozin)
. . No dose adjustment is needed
nghtazone Neutral Not recommended due to fluid retention
Insulin Neutral Lower doses required

ADA guidelines. Diabetes Care 2026;49 (suppl 1):5246; ADA/KDIGO statement. Diabetes Care 2022 dci220027




Management of CKD in DM

e ACEI or ARB is recommended for albuminuria (UACR
>30 mg/g) or eGFR <60 to prevent the progression
of kidney disease and reduce cardiovascular events

e Use ACEI or ARB at maximally tolerated dose

e If one class is not tolerated, the other should be
substituted

e Blood pressure control can reduce the risk or slow the
progression of CKD

e Blood pressure target is <130/80

e A target systolic BP of <120 should be encouraged

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Monitoring after starting
therapy for CKD

e Check serum creatinine 1-2 weeks after starting or
adjusting dose and periodically when using ACEI, ARB
and MRA

e Serum creatinine may increase (usually by <30%) after
starting ACEI or ARB. Continue treatment in such cases

e Monitor serum creatinine, eGFR and serum potassium
periodically when ACEI, ARB or MRA are used

e Monitor serum potassium 1-2 weeks after starting or

adjusting dose and periodically when using diuretics

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Management of CKD in DM

e In patients with UACR >300 mg/qg, a reduction of
>30% in urinary albumin is recommended to slow
CKD progression

e Patients with UACR =300 mg/g or eGFR <60 should
be monitored 1-4 times annually depending on the
CKD stage

e The combination of ACEI & ARB is not recommended

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Management of CKD in DM

* Finerenone (a nonsteroidal mineralocorticoid receptor
antagonist) is recommended for DM with CKD

e Finerenone is shown to reduce CKD progression,
myocardial infarction, cardiovascular mortality, and
heart failure hospitalization

e Finerenone can be used if eGFR is =225

e Simultaneous initiation of SGLT2 inhibitor and
finerenone can be considered in type 2 DM, UACR >100
mg/g with eGFR 30-90 on RAS inhibitor due to evidence
of safety and beneficial effects on albuminuria

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Management of CKD in DM

e Lifestyle changes:
— Diet
— Physical activity
— Smoking cessation
o Statins:
— | Cardiovascular events

e ACEI & ARB are not recommended for the primary
prevention of CKD in DM (normal B.P. & normal UACR)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Interventions that
decrease albuminuria

Blood glucose control

Blood pressure control

Treatment with ACEI or ARB

Smoking cessation

Dietary changes (decreased salt intake or protein intake)
Physical activity

Treatment with SGLT-2i, MRA or GLP-1RA

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



CKD in type 1 DM

e Glucose control can reduce the risk or slow the
progression of CKD

e Blood pressure control can reduce the risk or slow the
progression of CKD

e Use ACEI or ARB (maximally tolerated dose) for
albuminuria or eGFR <60

e No studies on SGLT-2i or GLP-1RA

e No studies on Finerenone

American Diabetes Association. Diabetes Care 2026,49 (suppl 1):5246
European Society of Cardiology. Eur Heart J 2023;44:4043



Management of CKD in DM

e For patients with CKD stage 3 or higher not on dialysis:
— Protein intake of 0.8 gram/kg/day is recommended
— This is the same as for the general population

e For patients on dialysis:
— Protein intake of 1-2 grams/kg/day is recommended

— This is because of protein energy wasting

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Primary prevention of
CKD in DM

e The only proven primary prevention for CKD in patients
with DM is glucose control
e No evidence that ACEI or ARB prevent CKD in the

absence of hypertension or albuminuria
e Other medications also have not shown a role in primary

prevention of CKD in DM

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



When to refer patients
to a nephrologist?

1) The presence of conditions that suggest an alternative
cause other than diabetes or additional cause such as:
e Type 1 diabetes for < 5 years
e Chronically well-controlled glucose
e Active urinary sediment (red blood cells or cellular casts)
e Rapidly increasing or very high UACR (>300 mg/qg)
or urine protein/creatinine (>500 mg/g)
e Rapidly decreasing eGFR
e The absence of retinopathy in type 1 diabetes

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



When to refer patients
to a nephrologist?

2) Advanced kidney disease (eGFR <30)

3) Rapidly progressive kidney disease

4) Difficult management issues (anemia, secondary
hyperparathyroidism, metabolic bone disease, significant
increases in albuminuria in spite of good blood pressure
control, metabolic bone disease, resistant hypertension,

or electrolyte disturbance)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5246



Case 4:
patient plan

The patient has CKD stage 3A (eGFR 57)
SGLT-2i is indicated

As Alcis 7.2%:

— Adjust other DM medications

— I would stop Glimepiride

Monitor glucose

Monitor kidney function



CASE 5

A 55-year-old man with type 2 DM for 5 years

He had myocardial infarction and a coronary stent was
placed 6 months ago

No complaints today

He is following lifestyle therapy

Metformin, vildagliptin, bisoprolol, lisinopril, aspirin,
clopidogrel, atorvastatin

BP 124/70, BMI 27.5. Exam is unremarkable

Alc 7.0, creatinine, K, ALT normal

How would you manage his glucose?



CASE 5:

patient assessment

Patient is following lifestyle changes

Glucose is fairly-controlled (Alc 7.0%)

Alc is close to the target of < 7%

Are there specific diabetes medications that have

benefit in patients with ASCVD?



DM medications and CVD

ASCVD Heart failure
Metformin Potential benefit Neutral
Sulfonylurea Neutral Neutral
DPP-4i Neutral T risk (Saxagliptin)
Benefit
GLP-1RA e Neutral

(Lira, Dula, SC & oral Semaglutide

Empagliflozin: ¥ mortality & events Benefit

SGLT-2i Canagliflozin: ! events Canagliflozin, Dapagliflozin
Empagliflozin, Ertugliflozin

Pioglitazone Potential benefit T risk

Insulin Neutral Neutral

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Management of glucose in ASCVD

e SGLT-2I:

— Empagliflozin: | CV mortality & events

— Canagliflozin: | CV events
- Dapagliflozin did not reduce CV events or mortality

e GLP-1 RA:
— Liraglutide: | CV mortality & events
— Dulaglutide: | CV events
— Subcutaneous Semaglutide: | CV events
— Oral Semaglutide: | CV events

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Case 5: DM plan

e Alc target <7%
e Use SGLT-2i, GLP-1RA or GIP/GLP-1RA as the patient
has ASCVD
1) SGLT-2i:
- Empagliflozin (15t option)
- Canagliflozin (2" option)
2) GLP-1RA:
- Liraglutide (1st option)
- Dulaglutide or Semaglutide [SC or oral] (2" option)
3) GIP/GLP-1RA



CASE 6

A 68-year-old woman with DM 2 for 12 years
She also has hypertension & coronary artery disease

For DM: Metformin 1000 mg bid, Glimepiride 4 mg qd,
Empagliflozin 10 mg qd

Exam: normal BP, BMI 24.6

HbA1lc 6.2%

How would you approach glucose control?



Case 6: approach

e With an Alc of 6.2%, there’s a possibility of hypoglycemia
e Further history is needed:

— Is the patient performing home glucose monitoring?

— Any symptoms or documented hypoglycemia?

— Degree of hypoglycemia if present?

— Patterns of food and timing of medications to food?

— Home conditions, level of independence/ambulation?



CASE 6: assessment

e An elderly (68 y) with tight glucose control (Alc 6.2%)
e ACCORD study:
— Elderly, long-standing DM, CV disease or high CV risk
— Target Alc <6%
— There was T mortality
e The cause is not clear
e Hypoglycemia is @ marker for CV events and mortality

ACCORD study group. N Engl J Med 2008; 358:2545
American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S183



CASE 6: plan

e ADA recommends a looser target for such patients:
e Consider Alc target of 7 to 8%

e [ would stop sulfonylurea

e Check Alc after 3 months then reassess

e Alcis expected to go up by about 0.5 to 1%

e If it goes above target:

— Consider other medications with low risk of hypoglycemia

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5183



Summary: key points

e |ifestyle changes for all patients with DM 2

* 15t choice: Metformin or other agents if there are
comorbid conditions

 2"d choice depends on comorbid conditions, glucose
lowering, effect on weight, cost, risk of hypoglycemia
& patient’s preference

e SGLT-2i for ASCVD, HF, or CKD

 GLP-1RA have benefits in ASCVD or high risk for CVD



For talks & educational materials:

www.eledrisi.com
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