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Learning Objectives

1. Utilize current treatment guidelines to
choose the best treatment options for a
patient with type 2 diabetes

2. Describe when and how to Initiate treatment
of diabetes

3. Discuss the side effects and additional
benefits of medications used for the
treatment of type 2 diabetes
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Targeted pathway
SGLT

GLP1R

DPP4

Insulin receptor
TZD

Dopamine receptor

Established targets

Alpha- glucosidase
. M Phase 1
Amylin receptors

¥ Phase 2
Biguanide; Alpha- glucosidase
Receptors: Other ® Phase 3

Receptors: GCGR

Receptors: GPR119

Receptors: GABA

Receptors: GR

Receptors: GLP1R; GCGR
Receptors: GLP1R; GCGR; GIPR
Receptors: GLP1R; GIPR

Enzymes

Phase 3 and phase 4

Novel targets

Kinases
Kinases: GCK
Kinases: AMPK
Transporters

Dahlén AD, Dashi G, Maslov |,
Attwood MM, Jonsson J, Trukhan V,
Schi6th HB. Trends in Antidiabetic
Drug Discovery: FDA Approved
Drugs, New Drugs in Clinical Trials
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DECISION CYCLE FOR PERSON-CENTERED GLYCEMIC MANAGEMENT IN TYPE 2 DIABETES

ASSESS KEY PERSON CHARACTERISTICS

«  The individual's priorities

REVIEW AND AGREE ON MANAGEMENT PLAN

«  Review management plan
«  Mutually agree on changes
Ensure agreed modification of therapy is implemented
in a timely fashion to avaid therapeutic inertia
«  Undertake decision cycle regularly (at least once/twice a year)
« Dperate in an integrated system of care

PROVIDE ONGOING SUPPORT AND
MONITORING OF:

«  Emotional well-being

OF CARE

GOALS

Lifestyle and health behaviors * Prevent compllcatlons
+  Tolerability of medications » Optimize quality of life

Biofeedback including BGM/CGM,
weight, step count, A1C, BP, lipids

IMPLEMENT MANAGEMENT PLAN

= Ensure there is regular review;
more frequent contact initially

2

is often desirable for DSMES AGREE ON MANAGEMENT PLAN

«  Spe

cify SMART goals:

Specific
Measurable
Achievable
Realistic
Time limited

UTILIZE SHARED DECISION-MAKING T0
CREATE A MANAGEMENT PLAN

«  Current lifestyle and health behaviors

= Comorbidities (i.e., CVD, CKD, HF)

«  Clinical characteristics (i.e., age, A1C, weight)

= Issues such as motivation, depression, cognition
Social determinants of health

CONSIDER SPECIFIC FACTORS THAT IMPACT CHOICE
OF TREATMENT

= Individualized glycemic and weight goals
*+  Impact on weight, hypoglycemia, and cardiorenal protection
= Underlying physiological factors
+  Side effect profiles of medications
= Complexity of regimen (i.e., frequency, mode of administration)
+  Regimen choice to optimize medication use
and reduce treatment discontinuation
»  Access, cost, and availability of medication

Ensure access to DSMES

Involve an educated and informed person
(and the individual's family/caregiver)
Explore personal preferences

Language matters (include person-first,
strengths-based, empowering language)
Include motivational interviewing, goal
setting, and shared decision-making

Comprehensive Medical Evaluation and Assessment of Comorbidities:

Standards of Care in Diabetes - 2023. Diabetes Care 2023;46(Suppl. 1):S49-S67



Glycemic targets
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. Glycemic targets

Glycemic Targets:

Standards of Care in Diabetes - 2023.

AGP Report: Continuous Glucose Monitoring

Time in Ranges  Gais for ype 1and Tipe 2 Duabates Test Patient D0a: jan 1,1970

Goat: <5% : -
[ VeryWigh 20% 14 Days: August 8-August 21, 2021

Time CGM Active: 100%
] -
=8
. High 24% Glucose Metrics
.. Ay i 175 mgidL
Goal: <154 mgHL
— Target 46% L Li. Glucose Management Indicator (GMI). 7.5%
Each 5% increase is ciricaly beneficial Cosk: <T%
e Low 5%
“=L 10% o con Ghucose Vadability. 45.5%
. Defined as percent confficint of variation
L L. . Goal: <36%
Goal: <1% Each 1% Bme inrange = ~15 minutes

Ambulatory Glucose Profile [AGP)

AGP & & summary of glucose v alues from the report period, with median (50%) and other percentiles shown &s if they occurmd in a single day.
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W%
%

5%

Spm 12am

Daily Glucose Profiles
Each daily prafile repracents o midright-ta.midright pesiod

Sunday Manday Tuesday

Diabetes Care 2023;46(Suppl. 1):S97-S110



What is Continuous Glucose Monitoring

(CGM)?

|:| Hyperglycemia
. Euglycemia
. Hypoglycemia




How CGM Works

Transmitter

Skin
Glucose Sensor

__ Interstitial Fluid

Soni A, et al. Archives of Disease in Childhood — Education and Practice. 2022; 107:188-193

Glucose is measured in
Interstitial fluid every 1-5
minutes

Readings transmitted to
reader or smart phone
automatically or when
scanned

Current glucose as well as
“trends” can be viewed



Time In Range (TIR)

Tieme in Ranges Goos o ype 1ans

 TIR of 70%
corresponds to an Alc
of about 7%

« Every 10% increase In
TIR improves Alc by
0.5%

e Goal of TBR <4%

— 1% is about 15 minutes

ElSayed NA, et al. Diabetes Care. 2023;46(Suppl_1):5111-S127.
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« 60-year-old woman presents with an Alc of 8.8% and
random blood glucose 260 mg/dL

— BMI 35.2
— Currently taking Atorvastatin 40mg and Lisinopril 40mg

— Owns her own clothing shop and is on her feet most of the
day
— Has felt tired in the afternoon, like she needed to nap

— History of HTN and elevated LDL, both controlled on
medication



* What would you prescribe as her initial
therapy?

— A. Metformin

—B.AGLP-1 RA

— C. Metformin plus a SGLT2 inhibitor
— D. Metformin plus a GLP-1 RA



* What would you prescribe as her initial
therapy?

— A. Metformin

—B.AGLP-1 RA

— C. Metformin plus a SGLT2 inhibitor
— D. Metformin plus a GLP-1 RA
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+Indicators of high risk
While definitions vary, most
‘comprise 255 years of age
with two or more addifional
risk factors lincluding obesity,
hypertension, smoking.
4reiidoria, or lhunimsial

+ASCVD/Indicators of High Risk

GLP-1 RA" with praven SGLTZi* with proven

CVD benefit

CVD benefit

= For patients on a 6LP-1 RA, consider adding SELTZi with
proven CVO benefit or vice versa

« TID*

+HF
Current or prior

symploms
of HF with
documented
HFrEF ar HFREF

v

+CKD
#GFR <40 mLimin per 1.73 m* OR
albuminaria {ACR 23.0 mg/mmal
130 mglgl). These measurements
may vary over time; thus, a repeat
measure is required to document CKD.

+LKD (on maximally tolerated dose
of ACEi/ARB}

PREFERABLY
SGLTZiY with primary evidence of
reducing CXD pragression
Use S6LT21 i people with an eGFR
=20 mbimin per 1.73 m", once initiated

should be continsed until initiation
of dialysis or transplantation

GLP-1 RA with proven CVD benefit if
S6LTZi not telerated or contraindicated

If ATC above target, far patients on
SBLT21, consider incorporating a
BLP-1 RA or vice versa

|

If additional cardiorenal risk reduction or glycemie lowering needed

> ST —T—————

* In peogie with HE CKD, estabiishes V0 or mulkiple risk factars for CVE, the decison o use 2 GLB-T A or SELTE with groven benedil shauld be indesend J use ol
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Glycemic Management: Choose Achievement and Maintenance of
approaches that provide the Weight Managemeni Goals:
efficacy to achieve goals: [ Set individualized weight management goals ]
Metformin OR Agentls) including
COMBINATION therapy thal provide . o
adequate EFRCACT t chive St Wicipla eivick: | | {mtonawvs bridence-
and maintain treatment goals ksl atrithe L
therapy/ealing patlems! weight management
Cansider aveidance of hypoglycemia a physical activity pregrim
prisrity in high-risk individuzls
L] Consider medication ‘ Consider metabolic
In general, higher efficacy approaches for weight loss surgery
have greater likelihoed of achievi
glycemic goals When choosing glucose-lowering therapies:
Effieacy lor glucese lowering Consider regimen with high-fo-very-high dual
Very High: gluzose and weight efficacy
Dulaglutide (high dose),
Semaglutide, Tirzepalide i
Insulin Efficacy for weight loss
Cembination Oral, Combination Vory High:
Injectable (ELP-1 RA/Insulin} Semaglutide, Tirzepatide
High: High:
GLP-1 A not listed above), Metformin, Dulaglutide, Liraglutide
SGLT2i, Sulfonylurea, TID [Btarmeiate:
Intermediate; GLP-1 RA (not listed above), SGLT2i
DPP-ti Neutral:
l DPP-4i, Metformin
If A1C above target
init Aslrang Identify barriers to geals:

pesplz with CVD and a wezker recommendation for those with indicatars of high 0V risk. Moreaver, a higher absolute risk rduction and thus lower numbers reeded to ir=at
are seen al higher levels of Saseline risk and shauld be faclored into the shared decision-making precess, See luxt for detals; * Low-dose TZ0 may be better tnleraled and similary effective; § For SBUT2L CV/
renz| oukzomes frials demanstrate their efficacy in reduzing the risk of composite MACE. OV death. all-cause martzlity, M1, H4F. and renal, oulcemes in indideals with TI0 with established'high risk of CVD:

= Consider DSMES referral 1o support self-efficacy in achievement of goals
+ Consider technology le.g., di

ic CEM) to identify th

bilishedhigh rsk of £¥0

ic gaps and Ladlor therapy

« denify and address SOOH that impac! achievement of goals

Pharmacologic
Approaches to
Glycemic
Management:
Standards of Care
in Diabetes - 2023.
Diabetes Care
2023;46(Suppl.
1):S140-S157
Used by
permission.



GLP-1 RECEPTOR AGONISTS



Injectable Medications for Diabetes

* GLP-1 Receptor Agonists
— Exenatide
— Dulaglutide
— Liraglutide
— Semaglutide (subcutaneous and oral)

 GLP-1 RA/GIP Dual Agonists
— Tirzepatide



GLP-1 RA Mechanism of Action

Brain
 Neuroprotection
J Appetite

GLP-1
Stomach
B EI tract/ J Gastric
R __ e emptying

AR

Heart
/ Cardioprotection
4 Cardiac output

2 Insulin biosynthesis
A B-cell proliferation

. ( - J B-cell apoptosis
Liver

J, Glucose M Insulin secretion
production M Insulin sensitivity J Glucagon secretion

Muscle

Hinnen D. Diabetes Spectr. 2017;30:202-210. Used under Creative Commons CC-BY-NC-ND



Pathophysiological Effects of GLP-1 RA and GIP

Caloricintake ¥ {
Energy expenditure=

Heart rate T

Insulinsecretion T T

/ Glucagon secretion 4 4

GLP-1 \b Gastric emptying{ ¥
Chylomicron production 4

"4 No prominent direct
effect

Na excretion &
(transient)

Meal-associated
bone remodelling

Glucose uptake, glycogen™
Hepatic glucose production ¢
Intrahepatic fat

Diabetes Obesity Metabolism, Volume: 23, Issue: S3, Pages: 5-29, First published: 26 July 2021, DOI: (10.1111/dom.14496)

Used under Creative Commons BY-NC
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Heart rate *

Insulin secretion T T
Glucagon secretion T

No prominent direct
effect S

Glucose and TG uptake T, / /
TG storage T 1 3k

No prominent direct y /
effect /

Meal-associated
bone remodelling T *

Glucose uptake, glycogenT
Hepatic glucose production (¥)



Pharmacologic Therapy for Adults With

9.10

9.11

9.12

Type 2 Diabetes (continued)

In adults with type 2 diabetes, a glucagon-like peptide 1 receptor agonist is
preferred to insulin when possible. A

If insulin is used, combination therapy with a glucagon-like peptide 1
receptor agonist is recommended for greater efficacy, durability of
treatment effect, and weight and hypoglycemia benefit. A

Recommendation for treatment intensification for individuals not meeting
treatment goals should not be delayed. A

Pharmacologic Approaches to
Glycemic Management:

Standards of Care in Diabetes - 2023.
Diabetes Care 2023;46(Suppl. 1):S140-
S157



Benefits of GLP-1 RA

Glycemia
Cardiovascular Disease

Overweight and Obesity _‘




Glycemia
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M Exenatide 10meg BID

M Exenatide 2mg QW

W Liraglutide 0.9mg

M Liraglutide 1.2mg
Liraglutide 1.8mg

W Dulaglutide 0.75mg

W Dulaglutide 1.5mg

M Lixisenatide 20mcg

M Semaglutide 0.5mg

M Semaglutide 1.0mg

M Oral semaglutide 7mg

M Oral semaglutide 14mg

|

*|
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Change in Alc from Baseline (%)
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* p<0.05, + p<0.05 for a pre-defined non-inferiority margin

Trujillo JM, Nuffer W, Smith BA. GLP-1 receptor agonists: an updated review of head-to-head clinical studies. Therapeutic Advances in Endocrinology and Metabolism. 2021;12.
doi:10.1177/2042018821997320. Used under Creative Commons BY-NC



Glycemia

Tirzepatide vs. Semaglutide

Glycated Hemoglobin

Change in Glycated Hemoglobin Levels from Baseline

| | |
Tirzepatide, 10mg Tirzepatide, 15mg Semaglutide, 1mg

irzepatide, 5mg

Change (Percentage Points)

Adapted from JP Frias et al. N Engl J Med 2021;385:503-515



Glycemia

Tirzepatide vs. Semaglutide

Glycemic Targets

Patients Who Met Glycated Hemoglobin
Targets

Patients (%)

<7.0 <6.5 <5.7
Glycated Hemoglobin Level (%)

M Tirzepatide, 5mg M Tirzepatide, 10mg M Tirzepatide, 15mg  ® Semaglutide, 1mg

Adapted from JP Frias et al. N Engl J Med 2021;385:503-515



LEADER: Primary Endpoints Cardiovascular

LEADER: Liraglutide Effect and Action in Diabetes:

Evaluation of Cardiovascular Outcome Results Hazard ratio (95%

ch P value
Primary composite endpoint —o— 0.87 (0.78-0.97) 0.01
Expanded composite endpoint H— 0.88 (0.81-0.96) 0.005
Death from any cause —— 0.85 (0.74-0.97) 0.02
CV death —— 0.78 (0.66-0.93) 0.007
Fatal or nonfatal MI ] 0.86 (0.73-1.00) 0.046
Nephropathy S 0.78 (0.67-0.92) 0.003
0.00 0.50 1.00 1.50
Favors liraglutide
* N=9340 patients with T2DM * Median follow-up: 3.5 years
. Fiman e @bt O ettt ML (ke e ey, -0 o st

+ Secondary HR: 0.88 (95% CI 0.81 to 0.96); P=0.005 for superiority
» Significantly lower rates of all-cause death and CV death with
liraglutide

+ Secondary: composite of CV death, nonfatal Ml (including silent
MI), nonfatal stroke, coronary revascularization, and
hospitalization for unstable angina or HF

Adapted from Marso SP, et al. N Engl J Med. 2016; 375:311-322.



SUSTAIN-6

Cardiovascular

SUSTAIN-6: Trial to Evaluate Cardiovascular and Other Long-term
Outcomes with Semaglutide in Subjects with Type 2 Diabetes

A Primary Outcome

B Nonfatal Myocardial Infarction

Placebo 1645
Semagiutide 1643

1629 1611 1597 1571 1548 1528
1630 1619 1606 159 1572 1558

Placebo 1649
Semaglutide 1643

100+ 100+
a0 109 Hazard ratio, 0.74 (95% O, 0.58-0.95) 0| Hazard ratie, 0.74 {95% Cl,0.51-1.08)
94 P<0.001 for noninferiority Placebo, P=0.12 Placebo
£ 804 g P=0.02 for superiority ,,-_/_’4 £ 801 .-"//
- 704 6 _— = 70 —
;g 60+ 5 — Semaglutide .E 604 — - Sermaglutid
Iy - maglutide
= 50 . _— £ 504 - — =
H 3 - = i,
2 40 2 — 2 40+ e
g 304 1 7 £ 304 L
3 o —Tr 7T 3 I e e S e e e B |
04 B 16 24 32 40 48 56 64 72 80 B8 96 104109 04 8 16 24 32 40 48 36 64 72 80 88 96 104109
104 S 104
o —_—F T T T T T T 0 —_—
0 8 16 24 32 40 48 56 6+ 72 80 88 96 104109 O & 16 24 32 40 48 56 6 72 80 BE 96 104103
Weeks since Randomization Weeks since Randomization
No. at Risk No. at Risk
Placebo 1649 1616 1586 1567 1534 1508 1479 Placebo 1649 162¢ 1598 1587 1562 1542 1516
Semaglutide 1643 1613 1601 1584 1568 1543 1524 Semaglutide 1643 1623 1609 1595 1582 1560 1543
C MNonfatal Stroke D Death from Cardiovascular Causes
100+ 100+
Hazard ratio, 0.61 (35% C1, 038-0.99) Hazard ratio, 0.98 (955 CI, 0.65-1.48)
i P=004 01 P=0.92
g g ®
z 70 Placebo £ 704 Placebo
& 50 - 2 s0d .
3 — § -
404 o o~ Sermaglutide n 404 PR Semaglutide
§ 04 — £ 104
§ T T T T T T T T T ™1 &f T T T T T T T T T T T —
0 B 16 24 32 40 48 56 & 72 80 B8 96 104109 201 B 16 24 32 40 48 56 64 72 B0 88 96 104109
104 10+
o) T T T T T T T T T T T T ™ [ T T T T T T T T T T T T ™
0 8 16 24 32 40 48 6 64 72 80 88 96 104109 O 8 16 24 32 40 48 56 64 72 80 B8 96 104109
Weeks since Randomization Weeks since Randomization
No. at Risk No. at Risk

1637 1623 1617 1600 1584 1566
1634 1627 1617 1e07 1589 1579

Marso SP, et al. N Engl J Med. 2016;375:1834-1844.



G L P - 1 R A CVO TS Cardiovascular

3 Point MACE
ELIXA _J_ 1.02 (0.89-1.17) 0.776
LEADER —-— 0.87 (0.78-0.97) 0.015
SUSTAIN 6 ——— 0.74 (0.58-0.95) 0.016
EXSCEL i - 0.91 (0.83-1.00) 0.061
0.90 (0.82-0.99) 0.033
OVERALL -

Mortality ! l
ELIXA I P 0.94 (0.78-1.13) 0.50
LEADER —.— 0.85 (0.74-0.97) 0.020
. 0.86 (0.77-0.97) 0.016
EXSCEL - 0.88 (0.81-0.95) 0.002

OVERALL HR

0.5 1.0 2.0

Adapted from Bethel et. Al Lancet 2018; 6:105



. Cardiovascular Disease and Risk Management

Table 1036—Continued
ELD(A {208) LEADER {203} SIETAIN-G (204)* EXSCEL {209) REWIND {207} PIONEER-6 {205)
n = 6,068) {m = 9,340) {n=3,297) = 14352} {n =9,901) {m=3,183)
Koy secondary culcamel Expanded MALE Expanded MACE Expanded MACE Indvidual Compmaits Expanded MACE o HF
102 {0.90-1.11) 0.88 {0.81-0.96) 0.7 (062-0.89) compnants of misrvascy lar haspitali zation 082
MALE [ses cateame leye o {061-110)
bk | renal sutcome)
0.87 (0.79-0.95)
Cardisvascuiar deathy 0.98 (0.78-122) 0.78 [0.66-0.93 0.98 {0.65-1.48) 0.88 [0.76-1.03) 0.91 |0.78-1.06 0.49 {0.27-092)
M5 103 (0.A7-127) 0,85 (0.73-1.00} 0.74 {0.51-1.08) 0.97 |D.A5-1.10} 0.96 (0.79-1.15) 118 (0.73-190)
Strekat 113 (0.79-158) 0,86 |0.71-1.06) 0.61 {0.38-0.99) 0.85 |0.70-1.03) 0.76 |1L61-0.95) 0.7 (035-157)
HF hespitalication 0.96 (0.75-1.23) 0.87 (0.73-1.105) IT 7716 0.94 |0.78-1.13) IR 0.86 {0.48-155)
Uknstaik: angira hem ptaliztion § 111 (0.47-262) 0.98 (0.76-1.26) 0.82 [0.47-1.44) 105 j0.94-1.18) 114 (0.84-154) 155 (0.60-4.01)
Nhcause marality§ 0.94 (0.78-113) 0.85 (0.74-0.97) 105 j0.74-150) 0.85 [0.77-0.97) 0,90 080101} 0.51 {0.31-0.84)
Whrsening nephrapathyl|| = 0.78 (0.67-0.92) [ 064pa502g | = | 0.85 (0. 77-0.93) | =

—, net amesed/reparted; ACS, aculs coranary syndrame; ASOVD, stheracleretic cardiovascular disease; CHF, congestive heart failure; CKD, cheonic kidney disease; OV, aardiovascular; CVD, cardiovas-
cular disease; GLP-1, glucagandike peptide 1 HF, heart failrs; MACE, major adverse cardovascular avent; M), myecardial infarction. Data frem this table was adapted from Cefalu et al (238) in the
January 2018 imue of Digbetes Care. *Powered 1o ruls sul a harard ratis of LE superiority hypothesis nat prespecified Thge was reported as means in all triaks disbetes dusation was reported a
means in all trisk sxcept DOSCEL, which reported mediam. tSignificant differencs in ALC betwesn groups [P < UIS). AK dhange of 068X with 0.5 mg and LISH with 1 mg dose of semaghutide.
S0utcomes reported as hamrd ratio (95% O |Nm=mn¢lrwudﬁﬂmﬂ-enewmet¢fmm alburmin-to-creatinine ratio =>300 mg/fg creatining or a doubling of the serum creatinine
level and an astimated glomerular filtration rate of <45 mlfmin/L73 m>, the need ke continusus renal replacament therapy, or death from renal disease in LEADER and SUSTAIN-G and a5 new macra-
albuminuria, a sstained dedine in stimated gomerula fltralion rate of 30% a0 more from bassling, o chranic renal replasment theragy in AEWIND Worening nephrapathy was a praspedfied ax
geratary adjudicated sueoms in LEADER, SUSTAIN-G, and REWIND.

Table 10.3B—
Cardiovascular and
cardiorenal outcomes
trials of available
antihyperglycemic
medications completed
after the issuance

of the FDA 2008
guidelines: GLP-1 receptor
agonists (2 of 2)

Cardiovascular Disease
and Risk Management:
Standards of Care in
Diabetes - 2023. Diabetes
Care 2023;46(Suppl.
1):S158-S190

Nuha A. ElSayed, Grazia Aleppo, Vanita R. Aroda, Raveendhara R. Bannuru, Florence M. Brown, Dennis Bruemmer, Billy S.

Collins, Sandeep R. Das, Marisa E. Hilliard, Diana Isaacs, Eric L. Johnson, Scott Kahan, Kamlesh Khunti, Mikhail Kosiborod, Jose
Leon, Sarah K. Lyons, Mary Lou Perry, Priya Prahalad, Richard E. Pratley, Jane Jeffrie Seley, Robert C. Stanton, Robert A. Gabbay;
on behalf of the American Diabetes Association, 10. Cardiovascular Disease and Risk Management: Standards of Care in Diabetes—

2023. Diabetes Care 1 January 2023; 46 (Supplement_1): S158-S190. https://doi.org/10.2337/dc23-S010
Used by permission
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Weight

How Much Weight Loss Is Needed to Provide Benefit?

« Modest weight loss (5%-10%) improves glycemia, BP, lipids, need for
medications, mobility, and QoL

« In the Diabetes Prevention Program, weight loss averaged 5.5 kg and
reduced the risk of conversion from impaired glucose tolerance to
T2DM by 58% %0
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Bray GA, Ryan DH. Diabetes Obes Metab. 2021;23(suppl 1):50-62. Cha nge in WEIght from BL (kg)



Weight

Weight Loss Can Lead to Remission

« At 12 months, 46% of
participants in intervention
group achieved diabetes
remission (HbAlc <6.5%
after 22 months off all
antidiabetic medications) in
DIRECT open-label trial

« Greater weight loss was
associated with greater
odds of remission

Patients achieving remission at 12 months (%)

86%
57%
34%

None <5 kg 5-10kg 10-15kg =>15kg
Weight loss at 12 months

Adapted from Lean MEJ, et al. Lancet.
2018;391:541-551.



Diabetes Care Remains Highly Glucose-Centric

B-cell function

disease drivers

Pathophysiological

———
——

Obstructive sleep apnea
Non-alcoholic steatohepatitis
Osteoarthritis
Hyperlipidemia
Hypertension

Coronary artery disease
T2DM g Hyperglycemia

Obesity or
adiposopathy

Macrovascular
complications

L Microvascular

complications

Weight-centric approach
Upstream intervention

Glucocentric approach
Downstream intervent

Modified from Lingvay 1, et al. Lancet. 2022;399:394-405.




Moving Toward Weight-Centric Focus to Treat and Prevent T2DM

B-cell function
—

_ — Adposopthy
Obstructive sleep apnoea
Non-alcoholic steatohepatitis
Osteoarthritis
Hyperlipidemia
Hypertension

Coronary artery disease
T2DM —

disease drivers

Pathophysiological

Obesity or
adiposopathy Macrovascular

complications

Hypdrglycemia Microvascular
complications

Glucocentric approac
Downstream interven

Weight-centric approach
Upstream intervention

Modified from Lingvay 1, et al. Lancet. 2022;399:394-405.




How Is Obesity Defined in Adults?

CDC. Defining adult overweight & obesity, 6/3/2022 (https://www.cdc.gov/obesity/basics/adult-defining.html). Accessed 12/19/2022.



Pharmacotherapy

8.14 When choosing glucose-lowering medications for people with type 2
diabetes and overweight or obesity, consider the medication’s effect on
weight. B

8.15 Whenever possible, minimize medications for comorbid conditions that are

associated with weight gain. E

8.16 Obesity pharmacotherapy is effective as an adjunct to nutrition, physical
activity, and behavioral counseling for selected people with type 2 diabetes
and BMI >27 kg/m2. Potential benefits and risks must be considered. A

Nuha A. ElSayed, Grazia Aleppo, Vanita R. Aroda, Raveendhara R. Bannuru, Florence M.
Brown, Dennis Bruemmer, Billy S. Collins, Marisa E. Hilliard, Diana Isaacs, Eric L. Johnson, Scott
Kahan, Kamlesh Khunti, Jose Leon, Sarah K. Lyons, Mary Lou Perry, Priya Prahalad, Richard E.

Pratley, Jane Jeffrie Seley, Robert C. Stanton, Robert A. Gabbay, American Diabetes Association; 8.
Obesity and Weight Management for the Prevention and Treatment of Type 2 Diabetes: Standards of
Care in Diabetes—2023. Diabetes Care 1 January 2023; 46 (Supplement_1): S128—

S139. https://doi.org/10.2337/dc23-S008
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Trial
Astrup

et al, 2009
Astrup

et al, 2012

Wadden

et al, 2013
Pi-Sunyer
et al, 2015

Davies
et al, 2015
Blackman

et al, 2015

Adapted-tronrVienta A, et al. Obes Sct Pract. 2017;3:3-14. (Complete reterences tor the studies cited can be tound in Mehta et al.)

Participant characteristics

76% women, stable body weight,
BMI =30 kg/m? and <40 kg/m?

76% women, stable body weight,
BMI 230 kg/m? and <40 kg/m?

81% women, stable body weight,
BMI 230 kg/m? or 227 kg/mZ2 with dyslipidemia or
hypertension; lost 25% of initial body weight in
low-calorie diet run-in period (4-12 weeks)

78% women, stable body weight,
BMI 230 kg/m? or 227 kg/m? if with dyslipidemia
or hypertension

50% women, stable body weight,
BMI 227 kg/m?; T2D (HbA,; = 7.0%-10.0%)
treated with diet and exercise alone or in
combination with 1-3 oral hypoglycemic agents

28% women, stable body weight,
BMI 230 kg/m2, moderate-to-severe obstructive
sleep apnea, unwilling or unable to use CPAP

PBO-

corrected
welght loss

-44kg

-5.8 kg

-5.9 kg

-5.6 kg

-4.2 kg

-4.9 kg

250 BW loss 210% BW loss

C76.1%

73%

50.5%

63.2%

54.3%

46.4%

©29.6%

28%

21.8%

27.1%

21.4%

18.1%

o 283%

37%

6.1%

33.1%

25.2%

22.4%

T 20%

10%

6.3%

10.6%

6.7%

1.5%



Weight
STEP 5 Trial: Two-year effects of semaglutide in adults with

overweight or obesity

Waist circumference (cm)
change from baseline

Systolic blood pressure (mm Hg)
change from baseline

T T SR R G PR PR P S 1 -10

-18 T T L, . . T T T T T T T T T X
0 4 8 1216 2 28 36 44 52 60 68 76 84 92 100104 048121620 28 36 44 52 60 68 76 84 92 100104
Time since randomization (weeks) Time since randomization (weeks)

Number of participants Number of participants
Semaglutide 152150151151151152 152 149 146 149 18 101 & 138 137 14143 Semaglutide 152150151151151152 152 149 146 149 136 101 @ 140 17 134142
Placebo  152149146146143141 133 132 131 129 118 88 71 116 117 107126 Placebo  152149146146143141 133 132 131 129 118 8 74 116 17 107125
c d

21

HbA,. percentage change
from baseline

Diastolic blood pressure (mm Hg)
change from baseline

- { P T L T T T T T T T T T Tt
048121620 28 36 44 52 60 68 76 84 92 100104
Time since randomization (weeks) Time since randomization (weeks)
Number of participants Number of participants
Semaglutde 152150151151151152 152 148 146 19 13 101 @ 140 137 14142 Semaglutide 152 152 149 142 41
Placsbo 152149146 146143141 133 132 131 120 118 8 74 116 17 107125 Placebo 152 141 128 "7 122

—=— Semaglutide —+— Placebo

. Garvey, W.T., Batterham, R.L., Bhatta, M. et al. Two-year effects of semaglutide in adults with overweight or obesity: the STEP 5 trial. Nat Med 28, 2083-2091 (2022).
https://doi.org/10.1038/s41591-022-02026-4

° llced 11inder Creative Commonc-RY
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Relationship between body weight change and glycaemic control with tirzepatide treatment in

people with type 2 diabetes: A post hoc assessment of the SURPASS clinical trial program

HbA 1c reduction HbA lc reduction

“+ weight gain <+ weight loss
Tirzepatide 5 mg
i | mmm  Tirzepatide 10 mg
— N Tirzepatide 15 mg
— BN Active comparator

Placebo

120 A

100

80

60

Participants (%)

40

20 A

SURPASS-1 SURPASS-2 SURPASS-3 SURPASS-4 SURPASS-5
40 wk 40 wk 52 wk 52 wk 40 wk
versus PBO versus SEMA 1 mg versus iDeg versus iGlar versus PBO
Monotherapy Add-on to MET Add-on to MET Add-on to MET, Add-on to iGlar = MET
or MET + SGLT2i SGLT2i or SU

Diabetes Obesity Metabolism, Volume: 25, Issue: 9, Pages: 2553-2560, First published: 29 May 2023, DOI: (10.1111/dom.15140)
Used under Creative Commons BY-NC-ND



Effect of Once-Weekly Tirzepatide vs. Placebo on

Body Weight

Change in Body Weight from Baseline

5mg 10 mg 15 mg PBO

-3.10%

Change in BW (%)

Adapted from Jastreboff
AM, et al. N Engl J Med.
2022;387:205-216.



Tirzepatide vs. Semaglutide

Body Welght

Change in Body Weight

] | ] ]
Tirzepatide, 5mg Tirzepatide, 10mg Tirzepatide, 15 mg Semaglutide, 1mg

Change in Baseline (kg)

Adapted from JP Frias etal. N
EnglJ Med 2021;385:503-515.



Medication Dosing HbA, lowering* | Weight loss* ASCVD benefit
GLP-1 RAs
0.75 mg QW 0.9% 2.7 kg
. 1.5 mg QW 1.5% 3.0kg
Dulaglutide 3 mg QW 16% 3.8 ke Yes
4.5 mg QW 1.8% 4.6 kg
Exenatide 10 mcg BID 0.9% 2.6-2.9kg No
Exenatide ER 2 mg QW 1.5% 2.3 kg
. . 1.2 mg QD 1.0% 2.6 kg
Liraglutide 1.8 mg QD 1.0% 2.8 ke Yes
Lixisenatide 20 mcg QD 0.7% 2.7 kg No
. 0.5 mg QW 1.3% 4.2 kg
S_e'_"af“;tl'de 1 mg QW 1.5% 5.5 kg Yes
(injectable) 2 mg QW 2.1% 6.4 kg
. 7 mg QD 1.2% 2.3 kg
Semaglutide (oral) 14 mg QD 1L4% 3.7 kg No
GLP-1/GIP receptor agonists
5 mg QW 2.0% 7.6 kg
Tirzepatide 10 mg QW 2.2% 9.3 kg TBD
15 mg QW 2.3% 11.2 kg

“In combination with metformin (¢ other medications) in clinical trials, as reported in product label; duration of treatment varied by trial.

Bu]l)aghtl‘gl e (dlal 1111¥101t};®)eﬁe2n(§12ezd &?%?gg e/’/(;2)1 111}(7) tom/a a11 r(ghv\éltyc-)lrllsc&“f)%?])d%xggglde (Eyetet&lgﬁs? 5022 (http://www.astrazeneca-us.com/cgi-
bin/az_pi.cgi?product=byetta&country=us&popup= no) Exenatlde extended release (Bydureon®) PI 2023

(httf) ://[www.azpicentral.com/pi.html?product=bydureon_bcise&country=us&popup=no). Liraglutide (Victoza®) PI 2022 (www.novo-pi.com/victoza.pdf). Lixisenatide
(Adlyxin®) PI 2022 (https://products.sanofi.us/Adlyxin/Adlyxin.pdf). Semaglutide injectable (Ozempic®) PI 2022 (www.novo-pi.com/ozempic.pdf). Semaglutide oral



« 57-year-old man diagnosed with T2DM 5 years ago
— Alcis 8.3%
— BMI 32

— Currently taking metformin 1000mg BID and Insulin
glargine 40 units at bedtime

— Has gained 35 Ibs since starting insulin 2 years ago
— Alc was 10.5% when insulin was started
— Reports 2 hypoglycemic events in the past 6 months

— Concerned about side effects of other injectables since his
friend developed pancreatitis on liraglutide



 How would you manage this patient?

— A. No changes

— B. Add a SGLT?2 inhibitor, reduce dose of basal
Insulin

— C. Add tirzepatide, reduce dose of basal insulin

— D. Add liraglutide to current regimen

— E. Discontinue basal insulin, add dulaglutide



« How would you manage this patient?

— A. No changes

— B. Add a SGLTZ2 inhibitor, reduce dose of basal insulin
— C. Add tirzepatide, reduce dose of basal insulin

— D. Add liraglutide to current regimen

— E. Discontinue basal insulin, add dulaglutide



Incretin-Based Therapies: Side Effects and Warnings

Side effects Warnings
* Nausea « History of pancreatitis
 Vomiting » Risk factors for pancreatitis
* Diarrhea « Gastroparesis

« Dyspepsia .
« Constipation
« Injection-site

Personal or family history of:
— Medullary thyroid cancer

— Multiple endocrine neoplasia
syndrome type 2

Dulagliutide (Trulicity®) PI 2022 (https:/ /pi.lilly.com/us/trulici‘gi-uspi.pdf). Exenatide (Byetta®) PI 2022 (http://www.astrazeneca-us.com/cgi-
e

bin/az_pi.cgi?product=byetta&country=us&popup=no). Exenati

(Ad

extended release (Bydureon®) PI 2023

(httP: /[www.azpicentral.com/ pi.html?product=bydure0n_bcise&country=us&pogup=no). Liraglutide (Victoza®) PI 2022 (www.novo-pi.com/victoza.pdf). Lixisenatide
yxin®) PI 2022 (https://products.sanofi.us/Adlyxin/Adlyxin.pdf). Semaglutide injectable (Ozempic®) PI 2022 (www.novo-pi.com/ozempic.pdf). Semaglutide oral

(Rybelsus®) PI 2023 (www.novo-pi.com/rybelsus.pdf). Tirzepatide (Mounjaro™) PI 2022 (https://pi.lilly.com/us/mounjaro-uspi.pdf). All URLs accessed 6%7/ 23.



Patient Education to Address Potential Gl

Effects of Incretin-Based Therapies

p S '(r‘
| /) I“E '
i \

Distinguish satiety Expected weight loss Mild-to-moderate Gl

and early fullness AEs at initiation or
from nausea and Gl

dose escalation
- e

Eating smaller meals, Identifying triggers
less high-fat food, and and mindfulness
small snacks between about own patterns

meals and responses



Adjusting Other Antihyperglycemic Medications at

Initiation of Incretin-Based Therapies

Sulfonylureas

— If HbA1c is <7.5% or hypoglycemic episodes occur, stop sulfonylurea
medication

— If HbA1c is 7.6-8.5%, decrease sulfonylurea medication by 50%

— If HbA1cis >8.5%, continue sulfonylurea medication with possibility of
future weaning

Insulin

— If HbAic is at or below individualized target or hypoglycemic episodes
occur, decrease basal insulin by 20-30%

DPP-4 inhibitors

— Discontinue after starting GLP-1 RA or GIP-GLP-1 RA (no interaction,
but no benefit)

Other agents do not require adjustment



56-year-old male presents to your office for management of
type 2 diabetes. He was diagnosed 2 years ago. He reports
continued hyperglycemia despite being adherent to his
current regimen.

— HbA1c: 8.2%

— Weight: 195 lbs

— Height: 5° 9”

— BMI: 28.8

— Blood Pressure: 124/80 mm Hg

— Medications: Metformin 1000 mg BID, Lisinopril 10 mg daily,
Atorvastatin 20 mg daily



* Which of the following treatment options
would help improve his glycemic control?

— A. Add a GLP-1 RA
— B. Start an SGLT2 inhibitor
— C. Consider insulin therapy

— D. Increase the dose of metformin to 1500 mg
BID

— E. Adjust the dose of lisinopril to 20mg daily



* Which of the following treatment options
would help improve his glycemic control?

— A. Add a GLP-1 RA
— B. Start an SGLT2 inhibitor
— C. Consider insulin therapy

— D. Increase the dose of metformin to 1500 mg
BID

— E. Adjust the dose of lisinopril to 20mg daily



SGLT2 INHIBITORS



Salvatore T, Galiero R, Caturano
A, Rinaldi L, Di Martino A,

Albanese G, Di Salvo J, Epifani R,

Marfella R, Docimo G, et al. An
Overview of the Cardiorenal
Protective Mechanisms of SGLT2
Inhibitors. International Journal of
Molecular Sciences. 2022;
23(7):3651.
https://doi.org/10.3390/ijms23073
651. Used under CC-BY

* oxygen delivery
d intraglomerular pressure
and hyperfiltration
* osmotic diuresis and natriuresis
{ albuminuria @ @
and GFR decline ! blood pressure, reduced
extravascular and preserved
T excretion

SGLT2 Inhibitors

SGLT2 inhibition
{ stress of tubular cells
+ HbAlc and / ¥ glucose and sodium from glucose overload
glucotoxicity reabsorption
* restored erytropoietin
restoration of TGF and "~ T sodium excretion s G

adenosine generation

glucose excretion T hematocrit and

intravascular volume

of uric acid negative accelerated
caloric balance starvation state
loss of body lipolysis and T fatty
weight acids oxidation

T ketogenesis

“igure 1. Summary of cardiorenal protective effects driven by inhibition of SGLT2.
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GLT2I Trials In T2DM

Table 1. Sedium glucose cotransporter 2 inhibitors (SGLT2i) trials in type 2 diabetes.

Trial
(Medication)

Main Outcome
HR {95% CI) {p-Value)

Key Summary

EMPA-REG OUTCOME [5]
(empaglifiozin 10 or 25 mg)

CANVAS Program [6,11] {canagliflozin 100 or 300
mg)

DECLARE-TIMI 58 [8]
(dapaqliflozin 10 mg)

VERTIS CV [12]
(ertugliflozin 5 or 15 ma)

1 MACE,
0.86 (0.74-0.99) (p=0.04)
1 HHF
L All cause deafh

| MAGE
0.86 (0.75-0.97) (o = 0.02)

1 CV death or HHF
0.83(0.73-0.95) (p =
0.005)

MACE
0.97 {0.75-1.03)
(p = 0.001 for noninferiority)

This was the first SGLT2i trial showing reduction of CV events.

Canaqlifiozin reduced CV events and HHF.

Dapagliflozin reduced CV death and HHF. MACE was not
reduced.

Ertugliflozin is non-inferior to placebo in reducing MACE.

CV, cardiovascular; eGFR, estimated glomerular filtration rate; HHF, heart failure for hospitalization; MACE, major adverse cardiovascular

event.

Chan JCH, Chan MCY. SGLT2 Inhibitors: The Next Blockbuster Multifaceted Drug? Medicina. 2023; 59(2):388. https://doi.org/10.3390/medicina59020388. Used under CC-BY
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SGLT2I Trnials in CVD

Table 2. SGLT2i frials in cardiovascular disease.

Trial Main QOutcome Key Summa
(Medication) HR (85% Cl) (p-Value) v v
DAFPA-HF [13] | composite of CV death and HHF Dapaglifiozin reduced the risk of worsening HF or CV death in HFrEF patients, regardless of diabetic
(dapaglifiozin 10 mg) 0.74 (0.65-0.85) (p = 0.001) status.
EMPEROR-Reduced | composite of CV death and HHF
[14] 0.75 (0.65-0.86) Empagliflozin shown to reduce HHF and CV death in HFrEF, regardless of diabetic status.
(empaglifiozin 10 mg) (o= 0.001)

EMPEROR-P d
resene | €V death or HHF

[15] 0.79 (0.69-0.90) {p < 0.001) Empagliflozin reduced CV death or HHF in HFpEF patients.
(empagliflozin 10 mg) ’ ’ ’ ’

SOLOIST-WHF | CV death and HHF
[16] 0.67 (0.52-0.85) This was the first major trial of SGLT1/SGLT2 inhibitor in hospitalized patients.
{sotagliflozin 200 or 400 mg) (o= 0.001)

| Death, HF events, time to first HF event, =5
change in KCCQ score Empagliflozin is effective and can be safely initiated in hospitalized patients.
stratified win rafio, 1.36 (1.09-1.68) (p = 0.0054)

EMPULSE [18]
(empaglifiozin 10 ma)

DELIVER [19)/Meta-analysis of DELIVER
and DAPA-HF [20]
(dapagliflozin 10 mg)

1 CV death or worsening HF 0.82 (0.73-0.92) (p Patients with HF with mildly reduced or preserved gjection fraction. Dapaglifiozin benefits extend to all
= 0.001) HF patients across a whole spectrum of EF.

CV, cardiovascular; EF, ejection fraction; HF, heart failure; HHF, hospitalization for heart failure; HFrEF, heart failure reduced ejection fraction; HFpEF, heart failure preserved ejection
fraction; KCCQ, Kansas City Cardiomyopathy Questionnaire Total Symptom Socre.

Chan JCH, Chan MCY. SGLT2 Inhibitors: The Next Blockbuster Multifaceted Drug? Medicina. 2023; 59(2):388. https://doi.org/10.3390/medicina59020388. Used under CC-BY



https://doi.org/10.3390/medicina59020388

GLT2I Trials In Renal Disease

Table 3. SGLT2i trials in renal disease.

Trial Main Qutcome
(Medication) HR (95% Cl) (p-Value)

Key Summary

CREDENCE [21]
(canagliflozin 100
mg)

| ESRD, doubling of sCr, renal death, or CV death
0.70(0.59-0.82) (p = 0.00001)

DAPA-CKD [22]
(dapagliflozin 10
mg)

1 Decline in eGFR, new ESRD, renal death, or CV death
0.61 (0.51-0.72) (p=0.001)

EMPA-KIDMNEY [24] | ESRD, decrease in eGFR, renal death or CV death 0.72 (0.64-0.82)
(empagliflozin 10 (o= 0.001)
mg) | Hospitalization 0.86 (0.75-0.95) (p = 0.003)

CREDENCE was the first frial in more than two decades in improving kidney endpoints.

Dapaglifiozin reduced the risk of eGFR decline, ESRD, and renal or CV death in CKD patients, regardless
of diabetic status.

Empaglifiozin reduced ESRD, eGFR decline, and renal or CV death in CKD patients, regardiess of diabetic
status.

CKD, chronic kidney disease; CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease; GLD, glucose lowering drugs; =Cr, serum creatinine.

Chan JCH, Chan MCY. SGLT2 Inhibitors: The Next Blockbuster Multifaceted Drug? Medicina. 2023; 59(2):388. https://doi.org/10.3390/medicina59020388. Used under CC-BY
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Benefits -Reduce MACE (but not -Reduce MACE
stroke) - Weight loss
-Reduce hospitalization due
to HF

- Reduce eGFR decline

Routes of Administration Oral Injectable
Oral (semaglutide only)

Contraindications -Type 1 Diabetes -Medullary thyroid CA
-eGFR <25 mL/min/1.73 m2 - MEN2
Adverse Effects Genital mycotic infection Nausea
Vomiting
Rare Adverse Effects Euglycemic DKA

Chan JCH, Chan MCY. SGLT?2 Inhibitors: The Next Blockbuster Multifaceted Drug? Medicina. 2023; 59(2):388. https://doi.org/10.3390/medicina59020388. Used under CC-BY
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SGLT21 Adverse Events

ADVERSE EVENTS

Urinary
tract infections

Canagliflozin: common
Dapagliflozin: common
Empagliflozin: common
Ertugliflozin: very common
Sotagliflozin: common

Hypotension
Canagliflozin: uncommon
Dapagliflozin: uncommon
Empagliflozin: very common
Ertugliflozin: common
Sotagliflozin: common

- ™\
Genital LN
infections \
Canagliflozin: common
Dapagliflozin: common
Empagliflozin: common
Ertugliflozin: common
Sotagliflozin: common

Fournier’s gangrene
Canagliflozin: unknown
Dapagliflozin: very rare

Empagliflozin: rare
Ertugliflozin: unknown
Sotagliflozin: rare

Amputation of
Bone lower limbs
fracture Canagliflozin: uncommon

Dapagliflozin: unknown
Empagliflozin: unknown
Ertugliflozin: unknown
Sotagliflozin: unknown

Canagliflozin: uncommon

Diabetic
ketoacidosis
Canagliflozin: rare
Dapagliflozin: rare
Empagliflozin: uncommon
Ertugliflozin: rare
Sotagliflozin: common

Hypoglycaemia
Canagliflozin: very common in combination
Dapagliflozin: very common
Empagliflozin: very common

Ertugliflozin: common

Mascolo A, Di Napoli R,
Balzano N,

Cappetta D, Urbanek K, De
Angelis A,

Scisciola L, Di Meo |, Sullo
MG,

Rafaniello C and Sportiello
L (2022)

Safety profile of sodium
glucose

co-transporter 2 (SGLT2)
inhibitors: A

brief summary.

Front. Cardiovasc. Med.
9:1010693.

doi:
10.3389/fcvm.2022.10106
93 Used under CC-BY



Novel mechanisms of
benefit in heart failure
with SGLT2 inhibition

Altered adipokine
regulation

Suppression of
leptin secretion
by adipocytes

Reduced
serum leptin

Reduced
epicardial fat

This figure was created using Servier
Medical Art. https://smart.servier.com/

Autophagy
Induction

Increased glucagon
.. vsinsulin ratio due
./ toincreased urinary
glucose excretion

'ﬁ‘_ Activation of

3 )* '\l SIRT1 and AMPK,

) 'j“‘, HIF1,2alfa

Autophagic
clearance of
damaged
organelles

Improved myocardial

Improved cardiac x
energetics

ionic homeostasis

®v

Increased catabolism

“f* mimicking a state of
‘\_.,’ fasting due to

| increased urinary

NHE-1 SGLT1 glucose excretion
inhibition inhibition
1‘—— Increased
l ketone body
production

Reduced intracellular
sodium and restored
sodium-calcium exchanger
function

Alternate fuel instead
of fatty acids and
/ glucose

i e Tinoen - Improved intracellular

o e calcium transients and Joshi SS, Singh T,

Newby DE, et al

“ cardiac contraction v
Sodium-glucose
Reduced oxidative stress co-transporter 2
and inflammation inhibitor therapy:
Increased ATP mechanisms of
/ production ac.tlon in heart
failure
Heart 2021;107:10
Improved Improved 32-1038. Used
cardiovascular i > under CC-BY
health cardiovascular - Improved cardlac
outcomes work efficiency © 2020 S Joshi
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+Indicators of high risk +HF
While definitions vary, most Current or prior
‘comprise 255 years of age symptoms
with two or more addifional of HF with
risk factors finckuding obesiy, documented
feypertensian, smoking, HFFEF or HFpEF

o0 Giycomic Managament: Choose Achievement and Maintenance of
#GFR <60 mL/min per 1.73 m* OR approaches that provide the Weight Management Goals:
130 ﬂ;lhl'gm efficacy o achieve goals: [ Set individualized weight management goals ]
b Metformin OR Agents} incluging
s P COMBINATION therapy thal provide
e e adequate EFFICACY to achieve

dystipidemia, or albuminuria) ) medical nutrition based struetured
and maintain treatment goals therapyeating patierns/ weight management
Cansider aveidance of hypoglycemia a physical activity pregrim

+CKD (on maximally tolerated dose pririty in high-risk individuals

QO
2 LA s L Consider medication ‘ Consiter metabelic
Q PREFERABLY In qeneral. higher efficacy approaches for weight loss surgery
have greater likelihoed of achievi
SGLTZT with evidence of N
U) veducing ;inrl::w’: glycemic goals When choosing glucose-lowering therapies:
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« 78-year-old female presents for care of type 2 diabetes. She was
diagnosed 10 years ago. In the past month she had 2 episodes of
hypoglycemia that she treated appropriately with glucose tablets.

— Weight: 150 lbs

— Height:5’ 3”

— BMI: 26.6

— Blood pressure: 126/78

— HbA1c: 7.5%

— eGFR: 85 mL/min/1.73m2

— Medications: Metformin 1000 mg daily, Glipizide 10 mg daily,
Alendronate 70 mg



* What would be the best treatment option to
help her improve her glycemic control?

— A. Increase glipizide to 20 mg daily

— B. Add a GLP-1 RA to current regimen

— C. Start a DPP-4 inhibitor, stop glipizide
— D. Consider insulin therapy

— E. Discontinue alendronate due to potential
Interactions
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DPP-4 Inhibitors

 Sitagliptin * Benefits:
o Saxag"ptin — Lowers A1c 0.5-1%
« Linagliptin - }/Jvelgl}tl?e‘fltral
.. — LOWTIISK O

‘ A!Ogllpjtln_ hypoglycemia
* Vildagliptin-not — CVOT-> Neutral

available in the US « Cautions

— Saxa and Alo should not
be used in HF

— Avoid use with GLP-1 RA



Overall

Metformin
benefits

Clinical Feature

Hyperglycemia

Insulin resistance

Hyperinsulinemia
Abdominal obesity
Dyslipidemia

Blood pressure

Proinflammatory state

Procoagulant state

Atherosclerosis

Effect on Metformin

Improves glycemic control in T2DM, reduces progression of
prediabetes to T2DM

Reduces hepatic glucose output, improves peripheral glucose disposal,
increases anaerobic glucose metabolism

Reduces fasting hyperinsulinemia
Stabilizes body weight, may cause weight loss (4kg)

May modestly improve blood lipid profile in some with
hypertriglyceridemia and hypercholesterolemia

No significant effect but often improvements with weight loss

May reduce CRP and some adipocytokines
Some antithrombotic activity

Reduced CV mortality and all-cause mortality in T2DM

67



* Mrs. Miller is a 33-year-old female who presents
with increased thirst and urination and
unintentional weight loss over the past month.

— Weight: 1571bs

— Height:5’ 7”

— BMI: 24.6

— Blood pressure: 120/80

— HbA1c: 10.5%

— Fasting blood glucose: 300 mg/dL



Case 5 Question 1

* What would you prescribe as her initial
therapy?

— A. Metformin

— B. SGLT21

— C. GLP-1 RA

— D. Insulin

— E. Lifestyle changes alone
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Case 5 Question 2

« What further testing would you like?
— A. None
— B. C-peptide
— C. Lipids
— D. GAD antibodies
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Type 1 Diagnosis in Adults

. gg% initially diagnosed as having T2DM when developed after age
» Age less than 35 at diagnosis
— Lower BMI (<25 kg/m?)
— Unintentional weight loss
— Ketoacidosis
— Glucose >360 mg/dL at presentation
« Rapid progression to insulin treatment (<3 years)
« C-peptide
— May have residual at diagnosis
— Random testing beyond 3 years of diagnosis if uncertain



Incidence
* 15 per 100,000 across all age groups

:
A
:
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Age at Diagnosis (years)
Rogers, M.A.M., Kim, C., Banerjee, T. et | Farmal nlm|

al. Fluctuations in the incidence of type 1 diabetes in
the United States from 2001 to 2015: a longitudinal
study. BMC Med 15, 199 (2017).
https://doi.org/10.1186/s12916-017-0958-6 Used
under CC-BY



https://doi.org/10.1186/s12916-017-0958-6

Prevalence

« 5.9 per 10,000 worldwide across all age groups
— 20 million worldwide
— 1-3 million in the U.S
— Rising incidence suggests that number may triple by
2050
* Currently, more adults living with type 1 than
children
— New onset as adults
— Living longer after diagnosis



Natural History of Type 1 Diabetes

\
e 15x increased risk in those with relatives
with disease )
\
| * Beta cells attacked
mmune
activation J
\
| e Development of a single autoantibody
mmune
response )
.;32?:; blood .gAI?J:g;Zal blood Stage Ot LS Stage Longstanding type
) zﬁtoantibodies ) :ﬁtoantibodies 3 ) zﬁtoantibodies 4 * diabetes

Adapted from Greenbaum CJ, Speake C, Krischer J, et al. Strength in numbers: opportunities for enhancing the

development of effective treatments for type 1 diabetes—the TrialNet Experience. Diabetes 2018; published online
NMavs 120 YAL-1N D927 1AW10 NN



Antibody Markers of Type 1 Diabetes

« Glutamic Acid Decarboxylase (GAD) Antibodies

* |slet Cell Antibodies (ICA)
— No longer recommended in testing

* Insulin Auto Antibodies (IAA)

* Islet Tyrosine Phosphatase (IA2 or ICA-512)
Antibodies

 Zinc Transporter 8 Antibodies (ZNT8)



* Insulin!
— Multiple daily doses

 May have a "honeymoon” period of
requiring less insulin

* Important to highlight in the medical record



Conclusions

B W

Incretin therapy can be used as indicated for the treatment
of type 2 diabetes, CV risk reduction, and overweight/obesity

Patient education should be given to minimize adverse
events and side effects

SGLT2i show benefits in T2DM, CVD, HF, and renal disease
GLP-1 RA and/or SGLT2i should be used in accordance with
guidelines in those with T2DM and ASCVD risk regardless of
Alc

Although type 2 diabetes is the most common form in adults,
type 1 diabetes should also be considered in certain clinical
pictures.



QUESTIONS?

THANK YOU

ACDIABETOLOGY.ORG
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