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OBIJECTIVES

1) Describe the current landscape of non-insulin therapies for T2D
management, with a specific focus on which glucose lowering
medications have confirmed cardiac and kidney benefits.

2) Discuss how to individualize care, including risks/benefits of
these therapies

3) Offer a framework to move through a T2D office visit effectively
& efficiently

T2D Update: Incorporating the Latest Strategies

. Pathogenesis of T2D
. Major T2D Medication Categories
. Calibrating Alc Targets

. Previous T2D Guidelines (as context)

. CV / Renal Impact of T2D Therapies

. Updated T2D Guidelines

. Diabetes Office Visit Checklist Yale
NewHaven

Health
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Pathophysiologic Progression of T2DM
& Its Vascular Complications
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Defronzo RA. Diabetes. 2009;58:773-795. Fehse F et al. J Clin Endocrinol Metab. 2005;90:5991-5997.
Figure adapted from Kendall DM et al. Am J Med. 2009;122(6 suppl):S37-S50.
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T2D Update: Incorporating the Latest Strategies

2. Major T2D Medication Categories

Yale
NewHaven
Health
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The 7 Major Glucose-Lowering Drug Classes in
Use in Patients with T2DM
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Mechanism(s)

Advantages
of Action

Friday, July 12, 2024

Disadvantages

Biguanides @ * Activates AMP-kinase
Metformin «{, Hepatic glucose
production

* Extensive experience
* No hypoglycemia

* Weight neutral

2| CVD events

Sulfonylureas @ * Closes KATP channels
Glyburide +T Insulin secretion

* Extensive experience
« | Microvascular risk

Glipizide
Glimepiride
TZDs @ * Activates PPAR-y * No hypoglycemia
Pioglitazone T Insulin sensitivity * Durability
Resiglitazone | TGs, T HDL-C

«{ CVD events (pio)

Properties of glucose-lowering meds for T2DM

* Diarrhea, abdominal pain Low
* Lactic acidosis

* B-12 deficiency

* Contraindications

* Hypoglycemia Low
* Weight gain

* Low durability

« 24 Ischemic

preconditioning

* Weight gain Low
* Edema / HF

* Bone fractures

« 21 Ml (rosi)

* ? Bladder ca (pio)
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Advantages

Mechanism(s)

of Action

Disadvantages

DPP-4 @ * Inhibits DPP-4 * No hypoglycemia
Inhibitors * Increases GLP-1, GIP * Well tolerated

Sitagliptin

Saxagliptin

Linagliptin

Alogliptin
SGLT-2 ¢ Inhibits renal SGLT-2 * No hypoglycemia
Inhibitors @ * Increases glucosuria * Weight loss

Canagliflozin - 8P

« 4 CVD events
« L HF hospitalizations
« 4 CKD progression

Dapagliflozin
Empagliflozin

Ertugliflozin
Bexagliflozin*

* lower cost option

Note: Bold denotes FDA indications for organ protection (CV, renal)

Properties of glucose-lowering meds for T2DM

« Modest 4 Alc High
* ? Pancreatitis

e Urticaria

* Modest 4 Alc High

* Polyuria/Dehydration

* Genital mycotic infections
* ? UTls

* ? Fournier’s gangrene

* ? Amputations (cana)

* Fractures (cana)

* Euglycemic DKA
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Mechanism(s) Advantages Disadvantages
of Action
GLP-1receptor ° Activates GLP-1receptor * Weight loss * Nausea/vomiting/diarrhea High
agonists (RA) « T Insulin, ¥ glucagon * No hypoglycemia * ? Pancreatitis
Exenatide « gastric emptying +? 1 Beta cell mass « T Gallbladder events
Liraglutide 1 satiety «{ CVD events * Medullary ca (rodents)
i | Lixisenatide « | CKD progression * Injectable (most)
Dulaglutide
Semaglutide
Tirzepatide*
*combined GLP-1/GIP RA
Insulin ~ : =&« Activates insulin receptor  * Universally effective * Hypoglycemia v
Glargine, Degludec + T Glucose disposal * Unlimited efficacy * Weight gain A
NPH ° $ Hepatic glucose « { Microvascular risk * ? Mitogenicity R
Regular production * Injectable (most) |
. * Training requirements
Lispro*, Aspart?, « ‘Stigma’ A
Glulisine gma 5
. Inhaled L
Pre-Mixed E

T also available in ultra-rapid forms

Propertles Of glucose-lowerlng meds for TZDM Note: Bold denotes FDA indications for organ protection (CV, renal)
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3. Calibrating Alc Targets

Yale
NewHaven
Health
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N ADA: 2024 Standards of Medical Care
. Association. lecemic Goals

6.5a. An A1C goal for many nonpregnant adults ol[<7% (53 mmoI/moI)]Nithout significant hypoglycemia is
appropriate. A

6.5b. If using ambulatory glucose profile/gl
many nonpregnant adults is a time in rang
<1%. For those with frailty or at high risk of
recommended. B

psemanagementindicator to assess glycemia, a parallel goal for
(TIR) of >70%|with time below range (TBR) <4% and time <54 mg/dl
nypoglycemia, a goal of >50% TIR with <1% time below range is

6.6. On the basis of health care professional judgment and the preference of the person with diabetes,
achievement of lower A1C levels than the goal of 7% (53 mmol/mol) may be acceptable and even beneficial if it
can be achieved safely without significant hypoglycemia or other adverse effects of treatment. B

6.7. Less stringent glycemic goals may be appropriate for individuals with limited life expectancy or where the
harms of treatment are greater than the benefits. B

6.8a. De-intensify hypoglycemia-causing medications (insulin, sulfonylureas, or meglitinides), or switch to a
medication class with lower hypoglycemia risk, for individuals who are at high risk for hypoglycemia, within
individualized glycemic goals. B

6.8b. De-intensify diabetes medications for individuals for whom the harms and/or burdens of treatment may be
greater than the benefits, within individualized glycemic goals. B Diabetes Care 2024; 47(Suppl 1)
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CGM: A Useful Adjunctive Tool in the AGP Report: Continuous Glucose Monitoring

Management of Any Patient with Diabetes, | mimeinranges oo Tost Patient oon:jan 1,1970
Especially on Insulin Therapy and [ VeryWigh  20% 14 Baye: Auguat B-August 21, 2021
. . 44% Time CGM Active: 100%
Particularly on Advanced Regimens >
High 24% Glucose Metrics
Standardized CGM Metrics for Clinical Care 150 Average Glucose 175 mafdL
1. Number of days CGM device is worn (recomm end 14 days) Goal: <154 ma/dL
2, Percentage of time CGM device tive (recommend 70% of data from 14 days) el Target 46?6 Lol = ) Glucose Management Indicator (GMI) 7.5%
3. Mean glucose . Low 5%
Lo P 10% . Glucose Variability ... #5.5%
Defined as percent coefficient of variation

“— Very Low 5% ;

5. Glycemic variability (%CV) target s36%"

6. TAR: % of readings and time >250 mg/dL. (>13.9 mmol/L) Level 2 hyperglycemia Ambulatory Glucose Profile (AGP)

7. TAR: % of readings and time 181-250 mg/dL (10.1-13.9 mmolL) Level 1 hyperglycenia

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.
8. TIR: % of readings and time 70180 mg/dL. (3.9-10.0 mmolL) In range

9. TBR: % of readings and time 5469 mg/cL. (3.0-3.8 mmelL) Level 1 hypoglycemia

10. TBR: % of readings and time <54 mg/dL (<3.0 mmol/L) Level 2 hypoglycemia 95

TARGETS! so%
* CGM active: >70% —
* TIR 70-180 mg/dL: >70% : Torget

* TBR<70 mg/dL: < 4% Range

* TBR<54mg/dL: < 1% D~ s

¢ TAR>180 mg/dL: <25%

+ TAR>250 mg/dL: < 5% .

1Battelino T et al. Diabetes Care 2019;42:1593-1603
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T2D Update: Incorporating the Latest Strategies

4. Older T2D Guidelines (as context)

Yale
NewHaven
Health
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A Quarter Century of Outcome Trials in Diabetes

1. More intensive glucose control W’s micro-vascular
complication risk in both T1D (DCCT, 40-75%) and T2D @ @ E
(UKPDS, -25%), mainly for retinal & kidney disease.

2. Impact of intensive glucose control itself on macro-vascular

complications in T2DM is small to non-existent (RRR ~15%), @
and solely on non-fatal Ml. No stroke, HF, or mortality benefit.

(Impact may be larger in T1D, but data are not robust.)

3. Some data (i.e., the ACCORD trial) has suggested an actual A\ in CV
mortality when overly stringent strategies are employed in high-risk patients.

4. Re: older drugs, SUs & insulin are neutral from a CV perspective. Metformin
may have CV benefits, but studies to date are small & old. Pioglitazone has
clear anti-atherosclerotic properties - but counter-balanced by side effects.

16
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100%

Cumulative 95%
Event-Free

Survival

0,

Probability 90%

85%

80%

J

1° Outcome in the IRIS Trial: Fatal/Nonfatal Ml or Stroke
in Non-Diabetic Insulin-Resistant Patients with Stroke

P=0.007

HR 0.76 (24% RRR)
95% Cl, 0.62-0.93

Placebo

11.8%*

Kernan WN et al. N EnglJ Med 2016;374:1321-31

20 40 60

Months in Trial

*cumulative event rates
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American
Dmoess EASD
.Association. Furopean Association

for the Study of Diabetes

Position Statement on
the Management of
Hyperglycemia in
Patients with Type 2
Diabetes: A Patient-
Centered Approach

Inzucchi SE et al. Diabetes Care 2015;38:140-9;
Diabetologia 2015;58:429-42

Healthy eating, weight control, increased physical activity & diabetes education

Mono- o
therapy Metformin
Efficacy” high
Hypo risk low risk
Weight
Side effect: Gl / lactic acidosis
Cost: low.
If HbATc target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference -choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Dual fony Thiazolidi DPP-4 SGLT2 GLP-1 receptorf| | Insulin (basal)
therapy' dione inhibitor inhibitor agonist
Efficacy” | Yhigh | | intermediate | L iate 1 high highest
Hypo risk low risk low risk low risk low risk high risk___
Weight gain gain neutral loss loss. gain
Side effect: _{ edema,HF,fxs _ 4 . rare GU, y i 1 Gl
Costs. £ low high high high variable
If HbA1c target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference —choice dependent on a variety of patient- & disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
v + + + + + +
i Sulfe T DPP-4 SGLT-2 GLP-1 recepto Insulin (basal
;r;;:g_lae 7 dione Inhibitor Inhibitor agonist ( )
24 + + + + +
su_| su_| su_|
°’| DPP-4-i I °’| DPP-4-i I o,| TZD I or| _TZD | orI DPP-4-i I
or I SGLT2-i I orI SGLT2-i I or I SGLT2-i I or I DPP-4-i I orI SGLT2-i I
or |GLP-1-RA| orELP-1 -RAI or | Insulin® | or | Insulin® I
If HbA1c target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables, (2) on GLP-1 RA, add
basal insulin, or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGL T2:i:
v Metformin
+
Combination - - -
injectable Basal Insulin + LUZTEEEIIENY or
therapy* m— =

e Dighetes Care 2015°38:
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Healthy eating, weight control, increased physical activity & diabetes education

American EAQD Mono-
Diabetes - -
Association.  Eurgpean Assoqiaton therapy I\I!etformm
Efficacy’ high
.y Hypo risk low risk
Position Statement on Weight toss.___
Side effect: Gl / lactic acidosis

Cost: low.

the Management of l it st s wttovet st~ et o . o ot o o dret

any specific preference - choice dependent on a variety of patient- & disease-specific factors):

Hyperglycemia in Teﬁormin Teﬁormin Teﬁormin I\+Iletformin
PatientS With Type z chuearlapy' o ;Id.io'ne idi oPr;;Is:eceptor Insulin (basal)
. . Efficac_y' high - h!gheg
Diabetes: A Patient- i ki e
Centered Approach St | i
If HbATc target not achieved after ~ der not meant to denote

any specific preference: fic factors):

Metformin Metformin Metformin
v + + hd
Triple Insulin (basal)
therapy +

or [GLP-1-RA|

If HbA1c target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables, (2) on GLP-1 RA, add
basal insulin, or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractol tients consider adding TZD or SGL T2-i:

v Metformin
+

Combination n
| Basal Insulin + [0 - [_cir |

Inzucchi SE et al. Diabetes Care 2015;38:140-9; injectabje
Diabetologia 2015;58:429-42 therapy*  Dighetes Caze 2015
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5. CV / Renal Impact of T2D Therapies

Yale
NewHaven
Health
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Overview of Major Glucose-Lowering Classes for T2D

Classes

Generic Names

Insulin i&"
e 4 4

Degludec, Glargine, Detemir, NPH,
Regular, Lispro, Aspart, Glulisine

T

Metformin

Glyburide, Glipizide, Glimepiride

Metformin

Rosiglitazone, Pioglitazone*

DPP-4 i

Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

GLP-1° RA !
(+GIP) ‘,

Exenatide, Liraglutide*,
Dulaglutide*, Albiglutide*,
Lixisenatide, Semaglutide*;
Tirzepatide®

| SGLT2-i

Canagliflozin***, Dapagliflozin™
Empagliflozin**#, Ertugliflozin

WAl

No
limit

1-1.5%

1-1.5%

0.5-1%

1-1.5%

0.5-1%

Mechanism(s)

Positive(s)

Negative(s) Cost

Replaces deficient
insulin supply

No ceiling; most
titratable agent

Hypo, weight gain highly

variable

T endogenousinsulin
production

Extensive
experience

Hypo, weight gain

& hepaticglucose
production (? others)

+Wt loss, no hypo,
A 6)

Gl, lactic acidosis,
B-12 deficiency

Enhances peripheral
insulin sensitivity

Durability, no hypo,
dev events*,
{ NASH

Weight gain,
edema, HF, bone
fxs, ?bladderca*

{ DPP-4 activityand
% incretins (GLP1, GIP)

Well-tolerated; no
hypo

Urticaria,
? pancreatitis,
? HF*

Tinsulin, { glucagon,
& gastromotility,
& hunger

Wt loss, no hypo,
4 BP,{ MACE*

Gl, ? Pancreatic/
biliary disease,
? medullary
thyroid ca

7 urinary glucose
excretion

Wt loss, no hypo,

4 BP, { MACE*, HFY,

{ ckp*

Polyuria, GU, DKA,
bone fxs?,
amputations®

CV Impact of Major Glucose-Lowering Classes for T2D

’ Classes

Metformin

Generic Names

WAL

Mechanism(s)

NEUTRAL
NEUTRAL

Metformin

Rosiglitazone, Pioglitazone*

DPP-4 i

Sitagliptin, Saxagliptin,
Alogliptin, Linagliptin

GLP-1° RA 4

r

Exenatide, Liraglutide*,
Dulaglutide*, Albiglutide*,
Lixisenatide, Semaglutide*;
Tirzepatide®

Canagliflozin**** Dapagliflozin™

1-1.5%

& hepaticglucoss -
production(?ot = )

Positive(s)

Wt loss, no hypo,
d CV events ?)

Negative(s) Cost ‘

Gl, lactic acidosis,
B-12 deficiency

Enhances periphe-al o
insulin sensitivit +/_

Durability, no hypo,
{ CV events*,
{ NASH

Weight gain,
edema, HF, bone
fxs, ?bladderca*

Well-tolerated; no

$555

Urticaria,

Extensive data
on CV impact of
these 3 classes!

t loss, no hypo,

Polyuria, GU, DKA,

bone fxs?,
amputations®

Empagliflozin***, Ertugliflozin

j BP, & MACE*, HFY,
¥ CKD*
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Glomerulus Proximal Distal
tubule
tubule

Glucose
filtration

GhsNe
reabtion

SGLT2
inhibitor excretion
L00p Of Henle v

SGLT2 Inhibition Reduces
Renal Glucose Reabsorption

Collecting
duct

Increased
glucose

(- 280-320 Kcal/day)

- 70-80 g/day

MWright EM. Am J Physiol Renal Physiol. 2001;280:F10-F18; Lee YJ et al. Kidney Int Suppl. 2007;106:527-S35; Han S. Diabetes. 2008;57:1723-1729.

23
Empagliflozin Demonstrated Superiority versus
Placebo for 3P-MACE*
+ 3P-MACE* was the primary outcome for EMPA-REG OUTCOME®
+ Empagliflozin on top of standard of caret demonstrated a 14% relative
risk reduction in 3P-MACE* versus placebo
M 0
3P-MACE* \ ¢ 114% RRR
HR 0.86 (95.02% CI 0.74, 0.99)
p=0.04 for superiority
g,ggﬁgizsﬁa%ﬁ;fiféii‘;ﬁjPM'“.”QCn'iﬁfﬁZ“.';;%iZ';“iZ{:,EZ;E"&“’C";:"?A’SSJ}Q‘;Z‘C”L“r.?ehiti/?oﬁ‘é‘%fé’%’.q&‘;@ﬁl?ﬂ:ﬁn‘é,‘i”gi”nii given a he i""":- EMPA-REG
3P-MACE, 3-point major adverse cardiovascular events; ARR, absolute risk reduction; CV, cardiovascular; RRR, relative risk reduction o _'. « OUTCOME®
Zinman B et al. N Engl J Med 2015;373:2117; Zinman B. EASD 2015; oral presentation . _‘3" L
24
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Empagliflozin Significantly Reduced the Relative Risk of CV
Death by 38% on Top of Standard of Care™®

° HR 0.62 — Placebo — Empagliflozin
8 .
(95% CI 0.49, 0.77)
CV death g7 p<0.001
2 6
(]
2 5
2
%) 3
3 2
g
138% RRR e
A § 12 18 24 30 36 42 48
Seaee? Months

‘t EMPA-REG
aaiges OUTCOME

ARR, absolute risk reduction; RRR, relative risk reduction

Cumulative incidence function. RRR for CV death: 38%; ARR for CV death: 2.2%; rates of CV death: 3.7% (empagliflozin) vs 5.9% (placebo) "
Zinman B et al. N Engl J Med 2015;373:2117 o

o
*Exploratory endpoint; TStandard of care included CV medications and glucose-lowering agents given at the discretion of physicians “
%

oo
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Empagliflozin Significantly Reduced the Relative Risk
of HHF by 35% on Top of Standard of Care™'-3

— Placebo — Empagliflozin

HR 0.65
5 (95% C10.50, 0.85)
p=0.002

HHF

Patients with event (%)

135% RRR

Months

Empagliflozin is not indicated for the treatment of heart failure

RRR for HHF is 35%; rates of HHF: 2.7% (empagliflozin) vs 4.1% (placebo); ARR for HHF is 1.4%

*Exploratory endpoint; TStandard of care included CV medications and glucose-lowering agents given at the discretion of physicians . o

Cumulative incidence function . "*..

ARR, absolute risk reduction; HF, heart failure; HHF, hospitalisation for heart failure; RRR, relative risk reduction “ .' EM PA—REG
1. Zinman B et al. N Engl J Med 2015;373:2117; 2. Boehringer Ingelheim Pharmaceuticals, Inc. Jardiance® (empagliflozin) Prescribing Information. ; .-.; OUTCOME®

2017; 3. Fitchett D et al. ESC-HF 2017; poster 301 oV nig o

26
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SGLT2i Meta-analysis: Time to First

Treatment Placebo

Rate/1000 Rate/1000
patient-years patient-years

MACE

MACE

Hazard ratio
(95% CI)

0.86 (0.74-0.99)
0.86 (0.75-0.97)
0.93 (0.84-1.03)
0.80 (0.67-0.95)
0.99 (0.88-1.12)

HR 0.90 (0.85-0.95)

EMPA-REG OUTCOME 37.4 43.9 -
CANVAS Program 26.9 31.5 —o—
DECLARE-TIMI 58 226 242 H@HH
CREDENCE 38.7 48.7 — @
VERTIS CV* 40.0 40.3 = =
Pooled estimate <
(Q statistic P = 0.27; I = 23.4%)
025 05 1.0

1
2.0

>

<
-
Favors Treatment

“Intention-to-treat population was used for consistency with other trials.

MACE, major adverse cardiovascular events; Cl, confidence interval; HR, hazard ratio

McGuire DK et al. JAMA Cardiol 2020;6:148-158

Favors Placebo

27

Treatment Placebo

Rate/1000 Rate/1000
patient-years patient-years

CV DEATH

SGLT2i Meta-analysis: Time to CV Death

Hazard ratio
(95% CI)

0.62 (0.49-0.77)
0.87 (0.72-1.06)
0.98 (0.82-1.17)
0.78 (0.61-1.00)
0.92 (0.77-1.10)

HR 0.85 (0.78-0.93)

EMPA-REG QUTCOME 12.4 20.2 —eo—
CANVAS Program 11.6 12.8 o
DECLARE-TIMI 58 7.0 71 — &
CREDENCE 19.0 24 .4 — @
VERTIS CV 17.6 19.0 —o
Pooled estimate >
(Q statistic P = 0.02; I?= 64.3%)
0.|25 0{5 1.0

1
2.0

»

<
-
Favors Treatment

“Intention-to-treat population was used for consistency with other trials.
Cl, confidence interval; HR, hazard ratio

McGuire DK et al. JAMA Cardiol 2020;6:148-158

Favors Placebo

28
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SGLT2i Meta-analysis: Time to First Hospitalization for HF

Treatment Placebo
Hosp for HF Rate/1000  Rate/1000 Hazard ratio
patient-years patient-years (95% CI)
EMPA-REG OUTCOME 9.4 14.5 —eo— 0.65 (0.50-0.85)
CANVAS Program 515/ 8.7 —e— 0.67 (0.52-0.87)
DECLARE-TIMI 58 6.2 8.5 —e— 0.73 (0.61-0.88)
CREDENCE 15.7 25.3 —— 0.61 (0.47-0.80)
VERTIS CV 7.3 10.5 —e—i 0.70 (0.54-0.90)
Pooled estimate .
(Q statistic P = 0.85; 1= 0.0%) HR 0.68 (0'61_0'76)
[ T 1
0.25 0.5 1.0 2.0
Favors ?reatment Favors PElcebo

“Intention-to-treat population was used for consistency with other trials.
Hosp, hospitalization; HF, heart failure; Cl, confidence interval; HR, hazard ratio

McGuire DK et al. JAMA Cardiol 2020;6:148-158
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Effects of SGLT2i on HF Hosp’n, CV Death in HF Trials
“rop " iowome | who | Gommens

DAPA-HF (dapa) HFrEF HHF*, CV mortality 26% (p<0.001)  Effective in both T2D, non-DM
EMPEROR-Reduced HFrEF HHF, CV mortality 25% (p<0.0001)  Effective in both T2D, non-DM
(empa)
EMPEROR-Preserved HFpEF HHF*, CV mortality 21% (p<0.001)  Effective in both T2D, non-DM
(empa)
DELIVER (dapa) HFpEF HHF*, CV mortality 18% (p<0.001) Effective in both T2D, non-DM
SCORED" (sota) DKD HHF*, CV mortality 26% (p<0.001) T2D only
SOLOIST' (sota) Acute HF HHF*, CV mortality 33% (p<0.001) T2D only
DAPA-ACT (dapa) Acute HF HHF*, CV mortality underway Both T2D and non-DM
HF meta-analysis? m HHF,CV mortality | 23% (p<0.001) | Effective, both T2D, non-DM
fincluding urgent Evisks | [EEEReIL Bl et et e B e e
t SGLT-1/ 2 inhibitor CV=cardiovascular. dapa=de;pagliflozin;empa=empag|if|oz'in; sota=sotag|iflozin;cana=c'anag|iflozin '
Vaduganathan M, Docherty KF et al. Lancet 2022
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Worsening
nephropathy

Patients with event (%)

139% RRR

given at the discretion of physicians; Kaplan-Meier estimate

Wanner C et al. N Engl J Med 2016;375:323
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Empagliflozin Significantly Reduced the Relative Risk of Incident
or Worsening Nephropathy*t by 39% on Top of Standard of Care*

48

— Placebo — Empagliflozin
2 HR 0.61
(95% CI 0.53, 0.70)
20 p<0.001
15
1
10
5
0
0 6 12 18 24 30 36 42
Months

Empagliflozin is not indicated for the treatment of chronic kidney disease
*Exploratory endpoint; TDefined as progression to macroalbuminuria, doubling of serum creatinine (accompanied by eGFR [MDRD] <45 ml/min/1.73
m?), initiation of renal replacement therapy or death from kidney disease; *Standard of care included CV medications and glucose-lowering agents

eGFR, estimated glomerular filtration rate; MDRD, Modification of Diet in Renal Disease

.- *l
'y ;3- EMPA-REG
o] ) o OUTCOME

31

RENAL
COMPOSITE*

Time to First Renal Composite Outcome

Hazard ratio
(95% CI)

EMPA-REG OUTCOME
CANVAS Program
DECLARE-TIMI 58
CREDENCE

VERTIS CV

Pooled estimate

Cl, confidence interval.

(Q statistic P = 0.09; 2= 49.7%)

0.54 (0.40-0.75)
0.60 (0.47-0.77)
0.53 (0.43-0.66)
0.66 (0.53-0.81)
0.81 (0.64-1.03)

HR 0.62 (0.56-0.70)

Treatment Placebo
Rate/1000 Rate/1000
patient-years patient-years
6.3 11.5 e
515 9.0 —e—
3.7 7.0 —e—
27.0 40.4 —e—
9.3 11.5 —e—
-
[ T 1
0.25 0.5 1.0 2.0
Favors :I'-reatment Favors PEcebo

*Renal composite outcome definitions varied across trials.

McGuire DK et al. JAMA Cardiol 2020:e204511. doi:10.1001/jamacardio.2020.4511
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% Effects of SGLT2i on CKD Progression in CKD Trials

CREDENCE (cana) DK CKD progression®  30% (p<0.001) T2D only

DAPA-CKD (dapa) CKD CKD progression®  39% (p<0.0001) Effective in both T2D, non-DM

EMPA-Kidney (empa) CKD CKD progression®  28% (p<0.001) Effective in both T2D, non-DM

Meta-analysis’*

i CKD,DKD | CKD 38% Effective in both T2D, non-DM
(4 trials, N=25,898) progression® (95% Cl: 31%, 44%)

*includes SCORED
a: doubling SCr, ESKD, renal/CV death

b: L eGFR >50%, ESKD, renal/CV death DKD=diabetic kidney disease; CKD=chronic kidney disease;
T2D=type 2 diabetes, CV=cardiovascular,
dapa=dapagliflozin; empa=empagliflozin; cana=canagliflozin

c: L eGFR >40%, ESKD, renal/CV death

d: varied (but exclusive of CV death)

1Baignet C et al. Lancet 2022;400:1788-1801
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A/HEN TO FAVOR

e T2D +HF
* T2D + CKD
e T2D+CVD*

* T2D + obesity

* All other things being equal, GLP-1 RA may
be preferred (especially in those with h/o stroke)

t All other things being equal, GLP-1 RA is
preferred, due to larger effect on body weight/BMI

SGLT2 Inhibitor Use in Type 2 Diabetes

@WHEN TO AVOID
Recurrent GUIs (instrumentation)
* T1D, LADA & ‘T1D-ish’ (DKA-prone)
* Orthostatic hypotension
* Frail elderly (?)
* Advanced PAD with amputations (?)

* h/o Fournier’s (?) (severe obesity,
bed-bound, poor perineal hygiene)

GUIs = genitourinary infections

LADA = latent autoimmune diabetes of adults
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SGLT2 Inhibitor Use in Type 2 Diabetes

Adjust other diuretics based on volume status
Tolerate small initial decreases in eGFR

Duration of action is >24 hrs

Hold 3 days prior to surgery

Hold during moderate-severe illness
Discuss genital yeast infections & treatment
Dapa- / empagliflozin dose = 10 mg

To save $, Rx empa 25mg and take half (or use
less costly ertu- or bexagliflozin)

35

The ‘Enteroinsular Axis’

Hormonal signals i ‘DPP-4 Inhibitor‘
* GLP-1

| Glucagon
(GLP-1)

(GLP-1,
B cells GIP)

Neural signals

S———

Adapted with permission from Creutzfeldt W. Diabetologia. 1979;16:75-85. Copyright © 1979 Springer-Verlag. Drucker D). Diabetes Care. 2003;26:2929-2940. Kieffer TJ, Habener JF.
Endocr Rev. 1999;20:876-913. Nauck MA et al. Diabetologia. 1993;36:741-744.
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Protean Effects

Brain ;
of Glucagon-like _. 5 Qfs
Peptide (GLP)']. . *G' motillty Rpandicre W¥Blood pressure

AN\Heart rate
and GLP-1 \ GLp i Ml
Receptor Y
Agonists ; GLP-1R Ac_;omsrs —_

: a
ansuIm secretio
Glucagon secretion ’
AN TSe - IS

ﬁR-ceII survival
AR-cell proliferation

Kidney
ANNatriuresis

AN nsulin sensitivity

l

' Adipose tissue
Liver : ALyposis Muscle
WHepatic glucose ANFFA synthesis AGlycogen synthesis
production A\Glucose uptake A\Glucose oxidation

Saraiva FK. Cardiovasc Diabetol 2014;13:142
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LEADER: Liraglutide and CV Outcomes in Patients
with T2DM at High CV Risk

207
g Placebo
€ et
9 %1 Primary outcome: CV death, ..
2 non-fatal MI, or non-fatal stroke
® e Liraglutide
- 10 —__"
2 HR: 0.87
£ 5 95% Cl (0.78-0.97)
2 s - p<0.001 for non-inferiority
g et p=0.01 for superiority
0
0 6 12 18 24 30 36 42 48 54

Time from randomization (months)
Patients at risk

Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

LE ADER“ The primary composite outcome in the time-to-event analysis was the first occurrence of death from cardiovascular causes, non-fatal myocardial infarction, or non-fatal stroke. The cumulative incidences were
estimated with the use of the Kaplan—Meier method, and the hazard ratios with the use of the Cox proportional-hazard regression model. The data analyses are truncated at 54 months, because less than 10%

Lroghaide Ellect e of the patients had an observation time beyond 54 months. CI: confidence interval; CV: cardiovascular; HR: hazard ratio.

Marso SP et al. N Engl J Med 2016; 375:311
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Risk of MACE and each of its components

THE LANCET = :
Trial agonist /N (%) n/N (%) ratio (95% Cl)  NNT (95% Cl) value

Three-component MACE
ELIXA 400/3034 (13%) 392/3034 (13%) - 1.02(0.89, 1.17) 0.776
0.87 (0.78,0.97) 0.01

0.74 (0.58, 0.95) 0.016
0.91 (083, 1.00) 0.061

. LEADER 608/4668 (13%) 694/4672 (15%)
Ca rd Iova scu Ia r SUSTAIN-6 108/1648 (7%) 146/1649 (3%)
’ EXSCEL 839/7356 (11%) 905/7396 (12%)
Harmony Outcomes 338/4731 (7%) 428/4732 (9%) 0.78 (0.68, 0.90) 0.0006
REWIND 594/4949 (12%) 663/4952 (13%) 0.88 (0.79, 0.99) 0.026

=
e
™
-
L] . R
M o rta I It a n d K I d n e PIONEER 6 61/1501 (4%)  76/1592 (5%) — 0.79 (057, 1.11) 0.17
) AMPLITUDE-O  189/2717 (7%) 125/1359 (9%) —~3 0.73 (0.58, 0.92) 0.0069
—a
-

Subtotal (I-squared = 44.5%, p = 0.082) 086 (0.80, 0.93) 65 (45-130)  <0.001

Outcomes with GLP-1 5 e SN

— 0.98 (0.78, 1.22) 0.85

LEADER 219/4668 (5%) 278/4672 (6%) 0.78 (0.66, 0.93) 0.007
- - SUSTAIN-6 44/1648 (3%)  46/1649 (3%) — 0.98 (0.65, 1.48) 0.92

EXSCEL 340/7356 (5%) 383/7396 (5%) - 0.88 (0.76, 1.02) 0.096
Receptor Agonists in ey womes o 0 edR Sy o o
REWIND 317/4949 (6%) 346/4952 (7%) = 0.91(0.78, 1.06) 0.21

PIONEER 6 15/1591 (1%)  30/1592 (2%) ¢——*—— 0.49 (0.27, 0.92) 0.021

: : . AMPLITUDE-O  75/2717 (3%)  50/1359 (4%) —— 0.72 (050, 1.03) 0.07
a Ie n S WI . Subtotal (I-squared = 13.4%, p = 0.325) < 0.87(0.80, 0.94) 163 (103-353) 0.001

Fatal or non-fatal myocardial infarction

° ° ELIXA 270/3034 (9%) 261/3034 (9%) —— 1.03 (0.87, 1.22) 0.71
A yste m a t 1 C R e \V/] e wW LEADER 20214668 (6%) 3304672 (7%) :I 086 (0.73, 1.00) 0,046
SUSTAIN-6 54/1648 (3%) 67/1649 (4%) 0.81 (0.57, 1.16) 0.26
EXSCEL 483/7356 (7%) 493/7396 (7%) T 0.97 (0.85, 1.10) 0.62
. Harmony Outcomes 181/4731 (4%) 240/4732 (5%) —— 0.75 (0.61, 0.90) 0.003
a n d M eta - a n a Iys | s Of REWIND 223/4949 (5%) 231/4952 (5%) —— 0.96 (0.79, 1.15) 0.63
PIONEER 6 37/1591 (2%)  35/1592 (2%) e 1.04 (0.66, 1.66) 0.49
AMPLITUDE-O 91/2717 (3%)  58/1359 (4%) — 0.75 (0.54, 1.05) 0.09
R d o d T . I Subtotal (I-squared = 26.9%, p = 0.214) i 090 (0.83, 0.98) 175 (103-878) 0.02
anaomizea iriais T
ELIXA 67/3034 (2%)  60/3034 (2%) e 1.12(0.79, 1.58) 0.54
LEADER 173/4668 (4%) 199/4672 (4%) el 086 (0.71, 1.06) 0.16
SUSTAIN-6 30/1648 (2%)  46/1649 (3%) — 065 (0.41, 1.03) 0.066
EXSCEL 187/7356 (3%) 218/7396 (3%) —i 0.85 (0.70, 1.03) 0.095
Harmony Outcomes 94/4731 (2%) ~ 108/4732 (2%) —1 0.86 (0.66, 1.14) 0.30
REWIND 158/4949 (3%) 205/4952 (4%) — 0.76 (0.62, 0.94) 0.01
PIONEER 6 13/1591 (1%)  17/1592 (1%) — 0.76 (0.37, 1.56) 0.43
AMPLITUDE-O 47/2717 (2%)  31/1359 (2%) — 0.74 (0.47,1.17) 0.19
Subtotal (I-squared = 0.0%, p = 0.639) < 0.83 (0.76, 0.92) 198 (140-421) <0.001

NOTE: Weights are from random effects analysis

Sattar N et al. Lancet Diabetes Endocrinol 2021;9:653-662 Favolrs GLPARA

Favours placebo
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Risk of MACE and each of its components
THE LANCET By P - TR

ACE
- i 1400/3034 (13%) 392/3034 (13%) — 1.02 (0.89, 1.17] 0.776
poin

HR = 0.86

608/4668 (13%) 694/4672 (15%)

.
108/1648 (7%) 146/1649 (9%)

Cardiovascular, MACE [N
e e '338/4731 (7%) 428/4732 (9%)

REWIND 594/4949 (12%) 663/4952 (13%)

-
{ i = (0.80-0.93)
Mortality, and Kidney I
)
=

<0.001

Subtotal (I-squared = 44.5%, p = 0.082)

Outcomes With GLP'1 mssmwsw 158/3034 (5%)

— 0.98 (0.78, 1.22) 0.85

[219/4668 (5%) 278/4672 (6%)
'44/1648 (3%)  46/1649 (3%)

] 0 % i
Receptor Agonists in e o i ) ReY o

REWIND 317/4949 (6%) 346/4952 (7%) — (0_80-0_94)
PIONEER 6 15/1501 (1%)  30/1592 (2%) ———=———
: : N AMPLITUDE-O  75/2717 (3%) 50/1359 (4%) —— 0720 5 00
at e nts Wi t o Subtotal (I-squared = 13.4%, p = 0.325) < 0.87(0.80,0.94) 163 (103-353) 0.001
: al infarction
H H Fatal/non- 26113034 (2%) —— 1.08 (087, 1.22) 0.71
A Systematic Review o %) soaner ) = de i
! 67/1649 (4%) 5
fatal MI b 49317396 (7%) e : HR = 0.90
d M t I . f b3t (4%) 240/4732 (5%) —— | .75 (0.6
REWIND 223/4949 (5%) 231/4952 (5%) S 196 (0. -
an €ta-ana ys ISO PIONEER 6 3711591 (2%)  35/1592 (2%) e pty  (0.83-0.98)
AMPLITUDE-O 912717 (3%) _58/1359 (4%) ——t 075 (0.5
Ra n d o i ze d Tr i a IS Subtotal (I-squared = 26.9%, p = 0.214) e 0.90 (083, 0.98) 175 (103-678) 0.02
bo) 6013034 (2%) e 1.12(0.79, 1.58) 0.54
Fatal/non- 199/4672 (4%) — 0.86 (0
boc) 4611649 (3%) — 065 (0.
fatal stroke 21877396 (3%) —— ; HR =0.83
REWID 6814045 () 2004085 (0 ==
PIONEER 6 Tanser (19 1S9 (1%) o (0.76-0.92)
AMPLITUDE-O 4712717 (2%) _ 31/1359 (2%) .t 74 (0.4
Sublotal (I-squared = 0.0%, p = 0.639) < 0.83 (0.76, 0.92) 198 (140-421) <0.001
NOTE: Weights are from random effects analysis
T T
. . 5 115
Sattar N et al. Lancet Diabetes Endocrinol 2021;9:653-662 Favolis GLEARAY | Favours placetd
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All-cause mortality, hospital admission for heart failure, and kidney outcomes
THE LANCET o e e s :
Trial agonist /N (%) /N (%) ratio (95% CI)  NNT (95% CI) value

All-cause P11/3034 (7%)  223/3034 (7%) 094 (0.78, 1.13) 0.50
(0.7¢

Cardiovascular, death St B R-o0.ss

BO7/7356 (7%) 584/7396 (8%)

. - Harmony Outcomes 196/4731 (4%) 205/4732 (4%) .95 (0.
REWIND 536/4949 (11%) 562/4952 (12%) .90 (0.8 0.82-0.94

M O rta I Ity' a n d K I d n ey PIONEER 6 23/1501 (1%) 451592 (3%) 51 (0. ( )
AMPLITUDE-O  111/2717 (4%) 69/1359 (5%) .78 (0.58 0

088 (0.82,0.94) 114 750228 <0.001

Subtotal (I-squared = 10.1%, p = 0.351)

Outcomes with GLP-1 o hospn B8
Receptor Agonists in e shiaon, S

EXSCEL 219/7356 (3%) 231/7396 (3%) .94 (0. HR = 0.89
Harmony Outcomes 79/4731 (2%)  111/4732 (2%) X .55
. . o REWIND 21314949 (4%) 226/4952 (5%) .93 (0. (0.82-0.98)
Patlents WIt TZDM o PIONEER 6 21/1591 (1%)  24/1502 (2%) .
AMPLITUDE-O  40/2717 (1%) ~ 31/1350 (2%) X :
Subtotal (I-squared = 3.0%, p = 0.407) e . ) 258015810 14220 0,013

A Systematic Review e o i e

Pe) 337/4672 (7%)

and Meta-analysis of progression I ~a ime

(w/macroalb) %) 970/4952 (20%)

HR = 0.79
(0.73-0.87)

. - o = o 9%) 25011350 (18%) 0.68 (0.
Ra n d o m l ze d Tr I a I S Subtotal (I-squared = 47.5%, p = 0.090) o 079(0.73,087) 73707 <0.001
Worsening ZEECCI e
g be) 9714672 (2%) -
kldney 6) 1411649 (1%) —
function %) 273/6458 (4%) 5
23714952 (5%) E 2 =
v ) 711359 (1%) - (0.72 1.02)
Subtotal (I-squared = 43.0%, p = 0.119) <3
NOTE: Weights are from random effects analysis
T T
5 115
Sattar N et al. Lancet Diabetes Endocrinol 2021;9:653-662 Favours GLP-1RA Favours placebo
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Primary Composite Kidney Outcome FLOW

semaglutide | renal
ateomestial

N=3533 adults with T2D + CKD

Primary outcome: Composite
P ey Geeme == 0.76 (0.66, 0.88) 331/1767 410/1766
Kidney failuret [ By 0.83 (0.66, 1.03) 142/1767 165/1766

Initiation of chronic kidney

replacement therapy M 0.84 (0.63,1.12) 87/1767 100/1766

Onset of persistent eGFR

<15 mL/min/1.73m? ——H 0.80 (0.61, 1.06) 92/1767 110/1766
Onset of persistent 250%
reduction in eGFR i 0.73 (0.59, 0.89) 165/1767 213/1766
Kidney death | ] | 0.97 (0.27, 3.49) 5/1767 5/1766
CV death . 0.71 (0.56,0.89) 123/1767 169/1766

0.1 0.4 1.0 27 7.3
Favours semaglutide Favours placebo

Full analysis sef. Data from the in-trial period. CV deathincludes undetermined cause of death.
Data on file. Kidney failure was a three-component composite outcome consisting of:
(1) initiation of chronic replacement therapy (dialysis or kidney fransplantation), (2) onset of persistent eGFR <15 mL/min/1.73 m? or (3) kidney death.
CI, confidence interval; CV, cardiovascular, eGFR, estimated glomerular filrationrate; HR, hazard ratio. Courtesy, R. Prately MD
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SURPASS 2: Change from Baseline HbAlc at 40 Weeks with
Tirzepatide (GLP-1/GIP Receptor Co-agonist) vs. Semaglutide

O Tirzepatide 5 mg ¥ B Tirzepatide 10 mg

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

Time (weeks)

—o- W Tirzepatide 15 mg

85 Overall mean baseline HbAlc = 8.28% 0 - 55
— 0.0
8.0 1 >
-1 55 &
g =
7.5 A b o
3 —-10935
< <<
[ Es) 3
g 70 5 =1
0 1 2] | 164 =
3 2 L -1.86 g
* -2.09 =
6.5 1 _ —-21.9
2.37{ 5 g5 |
[y
-3— 1 L -27.3
6.0 1 ETD -0.60 (-0.73, -0.47), p<0.001
[E—
ETD -0.51 (-0.64, -0.38), p<0.001
[—
5.5 T T T T T T T ETD -0.23 (-0.36, -0.10), p<0.001
0 4 8 12 16 20 24 40
+ +

-O- @ Semaglutide 1 mg

Data are LSM (SE). Estimated treatment differences at 40 weeks are LSM
(95%Cl); mITT (efficacy estimand) ANOVA analysis (week 0) and MMRM
analysis (week 40).

Arrows indicate when the maintenance dose of tirzepatide 5 mg, 10 mg
and 15 mg and semaglutide 1 mg are achieved. **p<0.001 vs. semaglutide
1mg
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SURPASS 2: Change from Baseline Weight at 40 Weeks with Tirzepatide
(GLP-1/GIP Receptor Co-agonist) vs. Semaglutide
0_
100 A
98 - -3
% Overall mean baseline weight = 93.8 kg (BMI = 34.2 kg/m?)
T g4
94 1 < 6
= -6.2
~ i = (-6.7%)
g ” 2 o 78
2 90 4 < (-8.5%)
=g
g 88 A R
12— ) -\
] 1 1
* : 13.1% H
841 15 L(__'_O_)-'
82 | ETD -6.2 (-7.1, -5.3), p<0.001
ETD -4.1 (-5.0, -3.2), p<0.001
80 T T T T T T T T e —
0 4 8 12 16 20 24 32 ETD -1.7 (-2.6, -0.7), p<0.001
t t Time*(weeks) Data are LSM (SE). Estimated treatment differences at 40 weeks are LSM
(95%Cl); mITT (efficacy estimand) ANOVA analysis (week 0) and MMRM
O Tirzepatide 5mg -¥ B Tirzepatide 10 mg -4~ W Tirzepatide 15 mg -O- @ Semaglutide 1 mg analysis (week 40).
Arrows indicate when the maintenance dose of tirzepatide 5 mg, 10 mg
. and 15 mg and semaglutide 1 mg are achieved. **p<0.001 vs. semaglutide
Frias JP et al. N Engl J Med 2021;385:503-515 1mg
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GLP-1 ( / GIP) RA Use in Type 2 Diabetes

ﬁ/HEN TO FAVOR O wren 10 Avoip
* T2D+CVD * Normal weight (?)

* T2D + obesity Gastroparesis

* T2D + CKD* * Intestinal obstruction
e T2D +HFpEF" * Chronic Gl symptoms
* Medullary thyroid ca (or MEN-2)

* All other things being equal, SGLT2i is preferred due to
larger effect size based on hazard ratios from RCTs U Pancreatitis (?)

T All other things being equal, SGLT2i is preferred due to
benefits on harder clinical outcomes in RCTs RCT = randomized clinical trials

MEN = multiple endocrine neoplasia

45

GLP-1 ( / GIP) RA Use in Type 2 Diabetes

* Adjust insulin (or SU) doses if tightly controlled

Counsel about Gl side effects* & increased risk of
gall bladder events

Eat slowly, stop when full; avoid fatty/greasy foods
Start with lowest dose and increase gradually

Duration of action of weekly meds is >1 week

If weekly dose missed - resume same dose w/i 1-2
wks; if 2-3 wks - titrate from half latest dose;
if >3 wks, = retitrate from start

Hold at least 1 week prior to surgery
“Counting clicks” on some pens (intermediate doses)

*nausea/vomiting, abdominal discomfort, If weight loss substantial, adjust weight-based meds
constipation, diarrhea
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Major Glucose Lowering Drugs Classes for T2DM

Classes

Generic Names WAL

Insulin

Degludec, Glargine, Detemir,
NPH, Regular, Lispro, Aspart,
Glulisine

SU’s

Glyburide, Glipizide,
Glimepiride

Metformin

Metformin

TZD’s

Rosiglitazone, Pioglitazone*

DPP-4 i's

Sitagliptin, Saxagliptin, 0.5-1%

Alogliptin, Linagliptin

GLP-1 RA’s

Exenatide, Liraglutide*,
Dulaglutide*, Albiglutide*,
Lixisenatide, Semaglutide*

SGLT2-i’s

Canagliflozin*t#,
Dapagliflozint#
Empagliflozin*#, Ertugliflozin

Mechanism(s)

Positive(s)

Negative(s) Cost

Replaces deficient
insulin supply

No ceiling; most
titratable agent

Hypo, weight
CE

highly
variabl

1 endogenous
insulin production

Extensive
experience

Hypo, weight
CE

{ hepatic glucose
production (?
others)

+Wt loss, no
hypo, ¥ CV
events (?)

Gl, lactic
acidosis, B-12
deficiency

Enhances peripheral
insulin sensitivity

Durability, no
hypo, 4 CV
events*, ¥ NASH

Weight gain,
edema, HF, bone
fxs, ?bladder ca*

{ DPP-4 activity and
T incretins (GLP1,
GIP)

Well-tolerated;
no hypo

Urticaria,
? pancreatitis,
? HF

T insulin,

{ glucagon,

{ gastromotility,
hunger

Wt loss, no hypo,
{ BP, { MACE*

Gl, ? Pancreatic/
biliary disease,
? medullary
thyroid ca

1 urinary glucose
excretion

Wt loss, no hypo,
{ BP, I MACE?,
HFt, | CKD#

Polyuria, GU,
DKA, bone fxs#¥,
amputations*

Major Glucose Lowering Drugs Classes for T2DM

Classes

Metformin

Generic Names WAL

Mechanism(s)

NEUTRAL
NEUTRAL

Metformin

TZD’s
9

GLP-1 RA’s

A

Rosiglitazone, Pioglitazone*

{ hepatic glucgg ~
production (? ©
others) :

Positive(s)

*Wt loss, no
hypo, ¥ CV
events (?)

Negative(s) Cost ‘

Gl, lactic
acidosis, B-12
deficiency

Enhances perir-eral
insulin sensiti +/_

NEUTRAL

Exenatide, Liraglutide*,
Dulaglutide*, Albiglutide*,
Lixisenatide, Semaglutide*

| SGLT2-i’s |
@

Canagliflozin*t#, 0.5-1%
Dapagliflozint#

Empagliflozin*t# Ertugliflozin

Tinsulin,

{ glucagon,

{ gastromotility,
hunger

Durability, no
hypo, ¥ CV
events*, J NASH

Wt loss, ¢ “ypo,
VBR ¥V
»

Weight gain,
edema, HF, bone
fxs, ?bladder ca*

Gl, ? Pancreatic/
biliary disease,
? medullary
thyroid ca

t urinary glucogs =~
excretion +

o s
+ i

b ¥

aypo,

Polyuria, GU,
DKA, bone fxs#,
amputations*
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6. Updated T2D Guidelines

Yale
NewHaven
Health
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Healthy eating, weight control, increased physical activity & diabetes education

American  EASD Mono-
Diabetes 5 .
Association.  Furgnen Assoriaton, therapy N!etformm
Efficacy high
oae Hypo risk e
Position Statement on Weight o
Side effects Gl /lactic acidosis

Costs. low.

the Ma nagement of If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote

any specific preference ~choice dependent on a variety of patient- & disease-specific factors):

« . - : z : : :
Hyperglycemla in retformln :J’Ietformln I\+Iletformm I\+Iletform|n I\+Iletform|n I\+Iletform|n

Dual Thiazolidi DPP-4 SGLT2 GLP-1 t Insulin (basal

Patients with Type 2 therapy' Y dlone D or soLt2 G-t roceptor [insuiin (asal

. . Efficacy”. high high A | intermediate L intermediate ____ highest.
H: isk risk low risk low risk low risk high risl
Diabetes: A Patient- ot | i | R
Side effect: ia - I edema, HF,fxs - . rare GU,
Centered Approach Coste low low ° high high variable
e e

If HbA1c target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference -choice dependent on a variety of patient- & disease-specific factors):

Metformin Metformin Metformin Metformin Metformin Metformin
\4 + + + + + +
i Ifonylurea DPP-4 SGLT-2 GLP-1 receptor] | Insulin (basal
Tr|p|e ’ Inhibitor Inhibitor agonist o ( )
therapy + p p 5

o,| DPP-4-i I
orI SGLT2-i I

su_| su_|
‘”I TZD I °’| TZD | °’| 12D | orI DPP-4-i I‘
orI SGLT2-i I orI DPP-4-i I orl Insul I orI SGLT2-i I
orl Insulin® I orl Insulin® I

If HbATc target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables, (2) on GLP-1 RA, add
basal insulin, or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGL T2-i:

v Metformin
+

Combination
Basal Insulin + o I

Inzucchi SE et al. Diabetes Care 2015;38:140-9; injectable
Diabetologia 2015;58:429-42 therapy*
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Management of USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

Hyperglycemia in HEALTHY LIFESTYLE BEHAVIOURS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

Type 2D ia betes. Goal: Cardiorenal Risk Reduction in High-Risk Patients with Type 2 Diabetes (In addition to comprehensive CV risk management)*

2022 Consensus “Indicators of high risk HF +£KD Glycaemic Management: Choose Achievement and Maintenance of
Report by the poierniiill Rpiilid st g et e

ADA & EASD | B

dyslipidaemia w’alhmlmuria)

[ Set individualised weight management goals ]

of HF with
documented
HFrEF or HFpEF

(38mglg)). These measurements

Wi Vi e e R St Metformin OR Agent(s) including

COMBINATION therapy that provide Al | FL |
‘adequate EFFICACY to achieve Y

measure is required to document CKD. ol b s
(Included in the e | | Y [N

+CKD {on maximally tolerated dose

prorityin high-risk individuals
of ACEI/ARB)

ADA 2024

W || consider medication | | Consider metabolic
> PREFERABLY In general, higher efficacy approaches rigition” J| W |
”Stan dar dS (o) ooy i have greater likelihood of achieving
with proven ‘SGLT21* with primary evidence of ?
HF benefit educing CXD progression shycaemic goals When choosing glucose-lowering therapies:
. . II) +ASCVD/Indicators of High Risk L Efficacy for glucose lowering Consider regimen with high-to-very-high dual
in this Use SGUTZ: with an 66FR = 20 ml/ s , 4
Care In Dlabetes population minper 173 m“ itated should be Very High: glucose and weight efficacy
GLP-1 RA* with proven SGLT2i" with proven continued until dial ti Dulaglutide (high dns.el. I
CVD benefit cvobenet W |------ R === = Semaglutide, Tirzepatide -
GLP-1 RA with proven CVD benefitif Tnsulin Efficacy for weight oss
SGL12i not tolerated or contraindicated Combination Oral, Combination Very High:
mm——") ootz S ot
; High: High:
K b I ps 6LP-1 RA (not lsted aborve), Metformin, Dulaglutide, Liraglutide
on S6LT2i, consider |mrpommg 2 S6LT2i, lurea, 120 ?
+ For patients on a GLP-1 RA consider adding SGLIZi with GLP-1RAor vice versa ’. . ek (:u;:hmn), S
proven CVD benefit or vice versa

N ¢ l l g mﬁimm
f P needed — I HbA, above target )
¥

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

bty Aoy Ideniybarirsto gls: )
X . Seetotfordetils; A Low-dose TZ0 may be better toleated nd siaryefectve, § or o7z, Cyy | * Consider to suppart sel-efficacy in Megls
Davies M, etal. Diabetes Care 2022 lfcacy . O death,al-caese ottty M, HHF and el o o, technology toidentify tailor therapy
ADA. Diabetes Care 2024 # For GLP-1 RA.CVOT: OV death,all " of OV, * Identify impact i qoals

(/f y Costs of 30 Days of Diabetes Medications in U.S.

Metformin 1000mg QD

Glipizide 10mg BID

239X (!)

144X (1)
Pioglitazone 45mg QD

NPH 50U QD (vials)

Glargine 50U QD (pen)

Sitagliptin 100mg QD

Empagliflozin 25mg QD $578

Liraglutide 1.8mg QD

$956.

‘ , , l l l l l l 1

T

S0 $100 $200 $300 $400 $500 $600 $700 $800 $900

www.GoodRx.com/, accessed April 25, 2024,
(lowest price for New Haven, CT 06510)
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7. Diabetes Office Visit Checklist Yale
NewHaven

Health

53

Diabetes Office Visit Checklist

54

Silvio Inzucchi, MD
Type 2 Diabetes Update



Essentials in Primary Care Summer Conference Friday, July 12, 2024

Diabetes Office Visit Checklist

Optimize target (? <6.5%, <7%, <8%)

Choose DM meds based on
comorbidities & other factors

Assess for side effects
Ensure compliance
Inquire about cost$

55

Diabetes Office Visit Checklist
BODY MASS INDEX

!
\f
| e
1 TR
"'1‘ i | vy
16-17 ss 85-25 | 25-30
Maderats " e
o, | v | Onrwegt [; L

:V,\ + Any BMI reduction is good

Lifestyle changes

Stress DM meds that reduce WT
(GLP-1(/GIP) RA, SGLT2i, metformin)

Avoid obesogenic medications
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Diabetes Office Visit Checklist

Optimize target (? <130/80, <140/90)
Make sure on RAS blocker
Add-on meds: HCTZ->CCB->MRA
R/O 2ndary HTN if uncontrolled
Check K*, Na*, eGFR

Assess for side effects

Ensure compliance

57

Diabetes Office Visit Checklist

» Optimize LDL target (? <70, <55)

» Make sure on adequate dose of
high-potency statin (rosuva, atorva)

+ ? Combination tx (eze, BPA)
|:> » Consider injectable PCSK9i
* Assess TGs (? target <150)
» Get BG down first!
» Treat if persistently >300-400

v Chol
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Diabetes Office Visit Checklist

» Heart-healthy, controlled carb diet
* Mediterranean diet?
» Avoid sugared beverages
|:> * Limit concentrated sweets
* Referral to Nutritionist/CDE
» Regular physical activity

» 5000 steps/day to maintain
WT

» 10000 steps/day to lose WT

59

Diabetes Office Visit Checklist

Retinal exams (or photos) by
ophthalmologist or optometrist
every 1-2 years
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Diabetes Office Visit Checklist

» Regular podiatry visits if:
» Neuropathy
» PAD
» Bone deformities
» Nalil care is difficult

61

Diabetes Office Visit Checklist ocovatumy | 2| T

ssssss

llllllll

Description and range
2l ela
g
]

GFR categories (m/min/1.73 m?

* Annual eGFR & UACR
* RASiI+SGLT2i (?GLP1RA) if CKD

* Nephrologist if eGFR <30-45 or
macroalbuminuria (?)

+ Avoid nephrotoxins (dehydration,
NSAIDs, certain contrast dyes)
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’m Take-Home Points

1. There are a growing number of glucose-lowering agents for patients with T2D.
2. First, determine the optimal Alc target for each patient.

3. Then, select meds with a focus on their potential additional benefits on underlying
comorbidities, including obesity. Metformin is no longer required as foundation
therapy (but still often used in that manner.)

4. Datafrom SGLT2i and GLP-1RA trials have led to their positioning as favored in certain
circumstances: ASCVD, HF, CKD.

5. Sequentially, add additional glucose-lowering meds until the HbAlc target is achieved,
typically to a total of 3 (?4); then consider insulin.

6. Don’t forget about other ways to reduce CV risk (BP, lipids, anti-platelet therapy).
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