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Abbreviations

T2DM: type 2 diabetes

SGLT-2: sodium glucose cotransporter-2
GLP-1: glucagon-like peptide

MI: myocardial infarction

CV: cardiovascular

AACE: American Association of Clinical
Endocrinology

RCT: randomized controlled trial

MACE: major adverse cardiovascular
event

SU: sulfonylurea

RAAS: renin-angiotensin-aldosterone
system

NSAID: non-steroidal anti-inflammatory
drug
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UACR: urine albumin: creatinine ratio
UTI: urinary tract infection

CVD: cardiovascular disease

BG: blood glucose

eGFR: estimated glomerular filtration
rate

HF: heart failure

HFrEF: heart failure with reduced
ejection fraction

HFpEF: heart failure with preserved
ejection fraction

HR: hazard ratio
CrCl: creatinine clearance
BMI: body mass index



Learning Objectives

1. Explain the role of SGLT-2 inhibitors and GLP-1 agonists in

relation to diabetes management

2. Describe expanded indications beyond diabetes and updates
for SGLT-2 inhibitors and GLP-1 agonists

3. Apply appropriate medication management to patient cases
with comorbid diabetes
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Diabetes Care

American Diabetes Association —
Standards of Medical Care in ol
Diabetes 2022 IN DIABETES. 5022

AACE Comprehensive T2DM [oerrssmsmms

. TYPE 2 DIABETES
Management AIgOrIthm MANAGEMENT ALGORITHM
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AACE 2020

INDIVIDUALIZE

COALS A1 C 56.5% For patients without concurrent serious A.I C }6.5%

illness and at low hypoglycemic risk

DUAL THERAPY"

m ¥l GLP1RA
v
MOMOTHERARY- a‘
Metformin ‘ 170
I
E A Suew
‘ SLVGLMN g ‘ Basal Insulin
A Basal Insulin m v DPP4i
+ Colesevelam ¥ Colesevelam
| I
‘ -EUIG - v Bromocriptine QR v"  Bromocriptine QR
v AGI v AGI
or other agent

1 Order of medications represents a suggested hierarchy of usage; length of line reflects strength of recommendation
2 Ifnot at goal in 3 months, proceed to next level therapy

KD = canaglificzing HFrEF: dapag! ficein

CKID 3 = stage 3 chronic kidney disease; HFrEF = heart failure with reduced ejection fraction; LA = long-acting (224 howr duration)
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3 MONTHS?

illm

LIFESTYLE THERAPY AND ONGOING GLUCOSE MONITORING (CGM preferred)

INDEPENDENT OF GLYCEMIC CONTROL, IF ESTABLISHED OR HIGH ASCVD RISK AND/OR CKD, RECOMMEND SGLT2i AND/OR LA GLP1-RA

Entry A1C =7.5% - 9.0%

TRIPLE THERAPY'

>

3 TRIPLE

For patients with concurrent serious

ess and at risk for hypoglycemia

Entry A1C >9.0%

SYMPTOMS

NO

DUAL INSULIN
* t
Other
OR

Agents

v

ADD OR INTENSIFY
INSULIN

Refer to Insulin Algorithm

LEGEMD

L L
, Fewadverse events and/or
possible benefits

A Use with caution

Garber AJ, et al. Endocrine Practice. 2020;26(1):107-139.
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ADA 2022

FIRST-UNE THERAPY depends on comorbidiies, patient=centered treatment factors, incl

management needs and genera

ASCVDVNDICATORS OF HIGH RISK, HF, CKDf

RECOMMEND INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USEL
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PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES

IJ'I'JII'Ig cast and acces
includes metformin and comprehensive Kf

estyle modification®
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Incorporats agents that provide sdequate EFFICACY o achieve and maintain ghcemic goalk
Higher glyeemic efficacy therapy: GLP-1 RA; inguling combination approaches [Table 0.2)
Consider additicnal comorbidities, patient-centerad treatment fastors, and management neads in choice
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PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES

FIRST-LINE THERAPY o b ered treatm fa

wetformin and com

ASCVDNDICATORS OF HIGH RISK, HF, CKDt

RECOMMEND INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE$
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nali and ves porey or contraindcated
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Diabetes Medication Development Timeline

Drug development in diabetes “at-a-glance” “

1959 1995 1997 2006 2009
biguanide AGI meglitinides | APP-4 inhibitor bromo-
(metformin) (acarbose) | (repaglinide) (sitagliptin) criptine

2013
SGLT2 inhibitor
(canagliflozin)

1956 1996 2005
sulfonylurea thiazolidinediones amylin agonist
(tolbutamide) (troglitazone) aadimibiclo

GLP-1 agonist
(exenatide)

Y

:‘:: Long Island Jewish Medical Center
<+~ Northwell Health* Messana JA, et al. VHRM. 2017;13:43-54. 9



Cardiovascular Outcomes Trials (CVOT)

* |n 2007, rOSig“tazone was associated e |f non_inferiority criteria was met,
with a significantly increased risk of Ml some study designs tested for

e 2008 FDA guidance mandates superiority (do the study drugs
assessment of CV safety of all lower the risk of MACE?)
antihyperglycemic agents in RCTs *  Primary endpoint (3P MACE):

* Designed as non-inferiority studies to composite of cardiovascular death,
demonstrate study drug was not nonfatal MI, and nonfatal stroke
associated with more MACE than
placebo

il \[ﬁ ’ n
T:rpa- 2 DM with or ai HF with ar withouwt
Iugh risk for ASCVD diabetes
1835 2008 2013 2014 E‘l‘”ﬁ 2017 EE:”El 2015
{ /a } 7 . = 3 0 { .
French scientists Reqgulatory FO¥ approval EI'.'IF'A—HEG CAMVAS DECLARE DA PA-HF
isolate phlonzin in guidance o of first SGLT2 QUTCOME {canagliflozin} TIMI 58 [dapagliflozing
apple tree bark industry requir imhiksitor for (empaglifiozing (dapaglifloging
CVOTs diabales
1:17 Long Island Jewish MédpediP@atvier 3P: 3 point
- Northwell Health* RCT: randomized controlled trial ~ MI: myocardial infarction Vaduganathan M. Nat Med. 2019;25(11):1653-1654

MACE: major adverse cardiac event Regier EE, et al. Clin Diabetes. 2016;34(4):173-180



Sodium-Glucose Co-Transporter 2 (SGLT-2) Inhibitors

Canagliflozin (Invokana®)
Dapagliflozin (Farxiga®)
Empagliflozin (Jardiance®)
Ertugliflozin (Steglatro®)

90% Glucose Reabsorption

S$1 Segment of PCT
(SGLT2 Proteins Are

Present Here) 10% Glucose Reabsorption
Approximately
180 grams of —p /—'N\/\—\
glucose filtered M
r 1111
SGLT2 Inhibitors
Act Here
-
Distal $S2/S3 Segment
of PCT
(SGLT1 Proteins Are
Present Here) ! -—
&=
1- 1+ Long Island Jewish Medical Center Increased Glucose
<+ Northwell Health* Excretion

Madaan, et al. Clin Exp Pharmacol Physiol. 2018;45(9):897-907.



SGLT-2 Inhibitor Overview

Adverse effects

Special

considerations

Advantages
Inhibits v'  Efficacy:
SO - o Al1C{ 0.5-1%
glucose co-
2 (SGLT2) in 3.3 kg)

the proximal | v [ow risk of

tubules hypoglycemia

D urinary v Long-term CVD &
excretion of CKD benefits
glucose (dependent on
individual drug)

v" All reduce HF
hospitalizations in
pts w/HFrEF

Fungal/ bacterial infection of the
genitourinary tract
Renal insufficiency
Hypotension/volume depletion
Increased risk of euglycemic
ketoacidosis (euDKA)
Necrotizing fasciitis of the perineum
Canagliflozin

e Lower limb amputation

e Bone fractures

Dapagliflozin
e Newly diagnosed bladder
cancer

Renal dose
adjustments
dependent on
indication —
most not
effective for BG
control at lower
eGFRs

High cost
(without
insurance)

s+~ Long Island Jewish Medical Center
s+ Northwell Healthr

Diabetes Care. 2022;45(Supplement_1):51-5264
Canagliflozin. Lexicomp. 2020



Genitourinary Infections

Prevalence ~8% (genital mycotic infections); most commonly,
vulvovaginal candidiasis, Candida balanitis

Risk factors female, history of genital infection, uncircumcised male,
poor hygiene

Mechanism altered immune function, glucosuria, altered microflora of
genital region

* Mixed evidence regarding risk of UTI or severe UTls
e Rarely, Fornier’s gangrene

McGovern AP, et al. BMJ Open Diabetes Research and Care. 2020;8(1):e001238.
Unnikrishnan A, et al. Indian J Endocr Metab. 2018;22(6):837.
111 Long Island Jewish Medical Center Sarafidis PA, et al. Clinical Kidney Journal. 2020;13(1):24-26.

31331 Northwell Health: Liu J, et al. Sci Rep. 2017;7:2824.13
Yang H, et al. Pharmacology Res & Perspec. 2022;10(1).



Concomitant Diuretics and Hypotension

e SGLT2i’s can lower systolic BP ~3-5 mmHg

, : Normotensive/Euvolemic/ Hypertensive/
Hypotensive/Hypovolemic )
Age >65 yrs Hypervolemic/Age <65yrs

Do not initiate SGLT2i * Start SGLT2i * Start SGLT2
* Assess underlying cause * Consider reducing diuretic « Adjyst BP regimen as
* Adjust/stop diuretics or dose by 50% needed

blood pressure (BP) e If BP drops significantly or

medications as necessary patient becomes

hypovolemic, lower dose
or stop diuretics (or other
antihypertensives) as
needed

+-++ Long Island Jewish Medical Center Blood pressure cuff [photo]. Shutterstock.
N
s+ Northwell Healthr Gomez-Peralta F, et al. Diabetes Ther. 2017;8(5):953-962. 14
Heidenreich PA, et al. Circulation. 2022;145(18).



Concomitant Insulin Secretagogues

HbAlc < 8.5% HbAlc > 8.5%

* Decrease SU or meglitinide e Maintain concomitant
by ~“50% or stop medications

* Decrease rapid-acting e Adjust as needed if
insulin ~10-20% hypoglycemia occurs

* |f patient is on basal insulin
only, decrease ~10-20%

Do not stop insulin
abruptly (risk of euDKA)

s+~ Long Island Jewish Medical Center
s+ Northwell Health* Gomez-Peralta F, et al. Diabetes Ther. 2017;8(5):953-962. 15

Tan K, et al. Hong Kong Med J. 2019;25(4):312-319.



Initial eGFR decline

* Initial eGFR dip

(4 weeks)
N
E
(o]
~ “--a
: ! "*a-.ljjlj_f“\,-;ear
E 30 Crossover of T ; i BT H
g ©GFR slopes “.6 / year i A it [\\i
o 20 (1 year) e, /\\ Additional 15 years freedom from ESKD P
Q s AN Vi
10 —
. 8GFR < 10 mL/min/1.73 m*
1 5 10 15 20 25
[ i Years :
CREDENCE patient RAAS .
AGE =63 AGE =73 RAASI
eGFR =56 eGFR 10 GE = 88

* Early drop in eGFR ~3-6 mL/min/1.73m? around weeks 2-4 with recovery around
week 12

* Risk factors: hypovolemia, diuretics, RAAS, NSAIDs, heart failure
e Attenuation of eGFR slope at week 52

:“ Long Island Jewish Medical Center
~+w~ Northwell Health* Meraz-Mufioz AY, et al. Kidney360. 2021;2(6):1042-1047. 16



Euglycemic DKA

e Aipose tssl T Lipolysis
" Inhibitors —

1 Insulin secretion

4 Glucagon secretion
&Ki dney ~ Pancreas

Glycosuria
Natriuresis
T Ketone bodies reabsorption ~NA

1 Plasma ketone bodies

Euglycemic DKA

YW @pritig99

s+~ Long Island Jewish Medical Center
v+ Northwell Health®

T Ketogenesis

Mechanism: increased
ketone body production
& reabsorption

May be precipitated by
surgery, extensive
exercise, myocardial
infarction, stroke,
severe infection,
prolonged fasting,
pancreatic insulin
deficiency, dose
decreases in insulin,
alcohol abuse

SGLT2i should be
discontinued if this
occurs

Diaz G. Euglycemic DKA [image]

Dutta S,, et al. J Family Med Prim Care. 2022;11(3):927 7



Summary of Advantages

Diabetic
i
Medications T2DM | ASCVD fdney
disease
(DKD)
C liflozi
o) SREO S
Dapagliflozin v v
> N
(Fadiga®) SO ( DM) (£ DM) e
Empagliflozin v 7
*
(Jardiance®) e AR =2 v Y (+ DM) (+ DM)
Ertugliflozin
eGFR245 X ? n/a

(Steglatro®)

*FDA label
ATo reduce the risk of hospitalization for HF in adults with T2DM and established

CVD or multiple risk factors

.11 Long Island Jewish Medical Center
v+ Northwell Health- Diabetes Care. 2022;45(Supplement_1):51-S264



Renal Dose Adjustments

Diabetic kidney

disease (DKD)

>60: :
eGFR>60: 100, 300 eGER >30: 100 eGFB < 30: may
mg " continue 100 mg

eGFR 230: 100 mg g (don’t start)

(off-label) eGFR
>230: 100 mg

Canagliflozin
(Invokana®)

ATo reduce the risk of hospitalization for HF in adults with T2DM and established CVD or
multiple risk factors

Dapagliflozin. Lexi-Drugs. Lexicomp.

Empagliflozin. Lexi-Drugs. Lexicomp.

s+ Long Island Jewish Medical Center Canagliflozin. Lexi-Drugs. Lexicomp.

b ®
v+ Northwell Health Ertugliflozin. Lexi-Drugs. Lexicomp. 19



3P MACE: composite of CV death, nonfatal MI, or nonfatal stroke

ASCVD Studies in SGLT-2i’s

Inclusion

Sample Size

Primary
endpoint

Notable
Secondary
endpoints

EMPA-REG (2015)
Jardiance®
(empagliflozin)

DM?2 with
established CVD

N=7,020
10 or 25 mG
(3.1 yrs)

3P MACE: 1 14%

38% J in CV
death
35% J HF
hospitalization

CANVAS (2017)
Invokana®
(canagliflozin)

DM2 + hx of prior

CV event OR age

>50 years with >2
CV risk factors

N=10,142
100 or 300 mG
(3.6 yrs)

3P MACE: 1 14%

J4'33% HF
hospitalization
(exploratory:l,40
% in composite
renal outcomes)

% are relative
risk reductions




ASCVD Outcomes

3P MACE: CV death, nonfatal MlI, or nonfatal stroke

EMPA-REG (2015): Empagliflozin

CANVAS (2017): Canagliflozin

A Primary Outcome

20-
- Placebo
£
‘§ 154
@ Hazard ratio, 0.86 (95.02% CI. 0.74-0.99)
5 P=0.04 for supenoray EmpagliBiozin
3 104
§ Ly
0 T T T T T T |
0 6 12 18 24 30 36 43
Month
No. at Risk
Empaglifiozin 4687 4580 4455 4328 3851 2821 2359 30
Placebo 2313 2256 21 2112 1875 1380 1161 166

Patients with an Event (%)

A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal Stroke

7"] Hazard ratio, 0.86 (95% CI, 0.75-0.97)
18 P<0.001 far noninferionty

164 p-o.02 § ori
!‘Jx P=0.02 for superiority

0]

Placebo

Canaghiflozin

oY L T ’ 1 Ll L Ll L L2 Ll L 1
0 26 52 78 104 130 156 182 208 234 260 286 312 338

T T T T J T T T T T T
78 104 130 156 182 208 234 260 286 312 338

Weeks since Randomization

4347 4239 4153 4061 2942 1626 1240 1217 1187 1156 1120 1095 789 216
Canaglificen 5795 5672 5566 5447 4343 29B4 2555 2513 2460 2419 2363 2311 1661 443

1.1+ Long Island Jewish Medical Center
v+ Northwell Health®

Neal B, et al. New England Journal of Medicine 2017;377(7): 644-657.21
Packer M, et al. N Engl J Med. 2020;383(15):1413-1424.




Cannon CP. N Engl J Med. 2020;383(15):1425-1435.
Wiviott S, et al. NEJM. 2019; 380(4): 347-357.

ASCVD Outcomes

3P MACE: CV death, nonfatal Ml, or nonfatal stroke

DECLARE TIMI (2019): Dapagliflozin

VERTIS CV (2020): Ertugliflozin

B MACE A Major Adverse Cardiovascular Event (Primary Outcome)
100+ 104 Hazard ratio, 0.93 (95% Cl, 0.84-1.03) 100 20
90 9- P=0.17 for superiority laceh il | Hazard ratio, 0.97 (95.6% Cl, 0.85—1.11)
X 804 2 Rlacehs 5 P<0.001 for noninferiority
Y 7 £ 7
g 704 & = iiting s 75 Placebo
§ 60— 5] apagliflozin § 10
2 4 = : :
. 50+ 5 S - 5 Ertugliflozin
.§ 40 2 -g 5
= 30 - = T T T T T 1
£ = o} 6 12 24 36 48 60
S 204 o T T T T T T T 1 £ 25+
104 0O 180 360 540 720 900 1080 1260 1440 S e e
0 T T T T T T T 1 o = = . : . .
o] 180 360 540 720 900 1080 1260 1440 o & 12 24 36 48 60
Days Months
No. at Risk No. at Risk
Placebo 8578 8433 8281 8129 7969 7805 7649 7137 5158 Placebo 2745 2663 2580 2180 1027 769 134
Dapagliﬂozin 8582 8466 8303 8166 8017 7873 7708 7237 5225 Ertugliﬂozin 5493 5346 5203 4448 2216 1690 272

A Cardiovascular Death or Hospitalization for Heart Failure

B Death from Cardiovascular Causes or Hospitalization
for Heart Failure

1007 64 Hazard ratio, 0.83 (95% Cl, 0.73-0.95) 6 AR
90 . P=0.005 for superiority — 2 Hazard ratio, 0.88 (95.8% Cl, 0.75-1.03)
. = Place 12.5+ =| iori
£ s0- cebo / = P=0.11 for superiority
g 704 *7 L Sl "y
£ o S 7.5 Placebo Ertugliflozin
© 60 34 Dapagliflozin ]
g 2 5.0
- 504 o
s 2- = 509 25
2 404 @
= 304 1 s 0.0 T T T T T 1
g = 0 6 12 24 36 48 60
= 20+ 0 T T T T T T £ 25+
=
v 104 0 180 360 540 720 900 1080 1260 1440 (W]
c 1 1 T 1 1 T 1 1 0 T T T T T 1
0 180 360 540 720 900 1080 1260 1440 o & 1o 24 16 43 60
Days Months
No. at Risk No. at Risk
Placebo 8578 8485 8387 8259 8127 8003 7880 7367 5362 Placebo 2747 2702 2637 2536 1362 1120 219
Dapaglifiozin 8582 8517 8415 8322 8224 8110 7970 7497 5445 Ertugliflozin 5499 5399 5302 5126 2769 2289 402




HF Studies in SGLT-2i’s

Inclusion

Sample Size

Primary
endpoint

Notable
Secondary
endpoints

Diabetes Care. 2

DAPA-HF (2019)
Farxiga®
(Dapagliflozin)

Age > 18 yo NYHA
class lI-1IV HFrEF of
40% or less
with or without
DM2

N =4744 (18.2 mo)
10 mG
~42% had DM2

Composite of
worsening HF
(hospitalization or
an urgent visit
resulting in IV
therapy) or CV
death: 1 26%

EMPEROR-
Reduced (2020)
Jardiance®
(empagliflozin)

Age > 18 yo NYHA
class lI-1IV HFrEF of
40% or less
with or without
DM2

N =3730 (16 mo)
10 mG
~50% had DM2

Composite of CV
death or
hospitalization for
worsening HF:
J425%

Slower rate of
eGFR decline

(-0.55 + 0.23 vs. -2.28
+0.23, p<0.001)

% are relative
risk reductions



HF Outcomes

DAPA HF (2019): Dapagliflozin EMPEROR-Reduced (2020):

Empagliflozin

Composite of death from CV causes,
hospitalization for HF, or an urgent visit resulting
in IV therapy for HF

composite outcome of CV death or hospitalization for HF

A Primary Outcome A Primary Outcome
100 35- ;
- : d ratio, 0.75 (95% CI, 0.65-0.8
100 309 Hazard ratio, 0.74 (95% Cl, 0.65-0.85) a {lhsind e .75 (I CLUE- 006} Placebo
90 254 P<0.001 901 . - Empagliflozin
25 LT
£ 804 20- g*
g 70+ 154 } 70 i ’__‘—
:g 60 10- - 604 10+ ,—"‘
[~ - X -t
; 50 5] k 504 5 [ e
2 40 4
; 0 O 404 0 T T T T T T T T T
S 30- T— T L s 0 90 180 270 360 450 540 630 720 810 s
£ 0 3 6 9 12 15 18 21 24 30 acel
= 20+ , - - Empagliflozin
V] 4 e
10" u 204 e -
0 T T T T T T T 1 104 __--""——
0 3 6 9 12 15 18 21 24 I i -
Months since Randomization o % 180 270 360 450 540 630 720 810
No. at Risk - Days since Randomization
0. IS
Placebo 2371 2258 2163 2075 1917 1478  10% 593 210 Placebo 1867 1715 1612 1345 1108 854 611 410 224 109
Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210 Empaglifiozin 1863 1763 1677 1424 1172 909 645 423 231 101
i 1% Long Island Jewish Medical Center McMurray JIV, et. N EnglJ Med. 2019;381(21):1995-2008.

- Northwell Health* Packer M, et al. N EnglJ Med. 2020;383(15):1413-1424. 55



HF Outcomes (Secondary)

CANVAS (2017): Canagliflozin

A Hospitalization for Heart Failure

1004 37 Hazard ratio, 0,67 (95% C1, 0.52-0.87)
904 74
g w ‘
- 204 5+
$ “
w 60—
5 3
SO+ 2
:g y Canagliflozin
40 1
-
30 0 —r T
3 204 0 26 52 78 108 130 156 182 208 234 260 2386 312 338
104
0

\l T 1 T T i, T T 1 o | T 23 I Y
0 26 52 7% 104 130 1% 182 208 234 260 286 312 3%
Weeks since Randomization

No. at Risk
Placebo 4347 4267 4198 4123 301) 1667 12741256 1236 1210 1180 1158 8$2¢ 233
Canaghflozin S795 5732 S853 S554 4437 3059 2643 2610 2572 2540 2498 2451 1782 490

CREDENCE (2019): Canagliflozin

HF Hospitalization:
HR 0.61 (0.47 — 0.80), p<0.001

1.1+ Long Island Jewish Medical Center
v+ Northwell Health®

VERTIS CV (2020): Ertugliflozin
Hospitalization for HF
HR 0.7 (0.54 — 0.90)

*Not tested for statistical
significance because first key
secondary outcome (death from
CV causes or hHF) not significant*

Neal, B, et al. New England Journal of Medicine 377(7): 644-657.
Cannon CP. N EnglJ Med. 2020;383(15):1425-1435. ,;



EMPEROR Preserved (2021) — Empagliflozin (Jardiance®)

Class lI-1V heart failure and an
Inclusion | ejection fraction > 40% with

. 100 25+ v .
or Wlthout DM2 ) ;!(aozi)r(;ilratlo.o.m (95% Cl, 0.69-0.90) Placebo
T 20-
Sample N=5988 (26.2 months), - T ol
. . g 704 mpagliflozin
Size 10 mG daily g |
. 2 5 5
{1 21% composite of sl
E 40+ T T T T T T T T T T 1
Primar Cardiovascular death or E " 0 3 6 9 12 15 18 21 24 27 30 33 36
- . - U
endpoir\:t hospitalization for heart 20
failure (mainly drive by 4, HF 10—/////J/’/
hospitalization) R
Months since Randomization
Notable Change in mean eGFR ::;:gonisk 2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 68l 400
d | / 195 5 62 Empaglifiozin 2097 2928 2843 2780 2708 2491 2134 1858 1578 1332 1005 709 402
secondar slope/year: -1. VS. -Z.

y (p < 0.001)
endpoint Composite renal outcome
S 3.6% vs. 3.7% (p > 0.05)

s+~ Long Island Jewish Medical Center
v+ Northwell Health® Anker SD, et al. N Engl J Med. 2021;385(16):1451-1461. 27



UACR: urinary albumin-to-creatinine
% are relative

DKD/CKD trials in SGLT-2i’s risk reductions

CREDENCE (2019) DAPA-CKD (2019)
oy Farxiga (Dapagliflozin)
(canagliflozin)
eGFR 25-75 + UACR 200
DM2 +eGFR 30-90 + to 5000 mg/g
Inclusion UACR 300 to 5000 with or without DM2
mg/g
N= 4401
Sample Size (2.6yr) — stopped N = 4304 (2.4yrs)
early for efficacy!
ESKD, Doubling of Composite of a
Primary Serum Creatinine, sustained decline in
e or Renal or CV eGFR of at least 50%,
Death: ESKD, or renal or CV
J430% death: 4,39%
Notable cv d?ath or- HF
hospitalization:
Secondary
endpoints Vel
HF hosp: 1 39%

Diabetes Care. 2022;45(Supplement_1):51-5264




DKD/CKD Primary Outcomes

CREDENCE (2019): Canagliflozin

A Primary Composite Outcome
1009 309 azard ratio, 0.70 (35% Cl, 0.59-0.82)
F 904 254 p=0.00001
< 204 20 Placebo/
5 70+ —~
‘z 15"‘
< 60 104
504
= th
z 40+ 0-
g 30 0
-2 204
104
0 1 1] 1 13 1 T 1
0 6 12 13 24 30 36 42
Months since Randomization
No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170
Canaglifiozin 2202 2181 2145 2081 1786 1211 646 196

DAPA CKD (2019): Dapagliflozin

A Primary Composite Outcome
249 Hazard ratio, 0.61 (95% Cl, 0.51-0.72)

1004 50 P<0.001
901 ;64 Placebo
80 i
70 i
604 81

Dapagliflozin

50- 4
404 o
304 0 4 8 12 16 20 24 28 32

204

e a%:
0

4] 4 8 12 16 20 24 28 32

Months since Randomization

Cumulative Incidence (%)

No. at Risk
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270
Dapagliﬂozin 2152 2001 1955 1898 1841 1701 1288 831 309

Composite of ESKD (dialysis, transplantation, or Composite of a sustained decline in the

a sustained eGFR of <15 ml/min/1.73 m?), a
doubling of the SCr, or death from renal or CV
causes

estimated glomerular filtration rate (GFR) of at
least 50%, ESKD, or death from renal or CV

causes

Heerspink HIL, et al. N Engl J Med. 2020;383(15):1436-1446.
Perkovic et al. N EnglJ Med. 2019;380(24): 2295-2306. 2°



Primary Outcome by Screening eGFR and Albuminuria

Hazard ratio Interaction
(9506 CI) Pvalue
Screening eGFR H 0.11
30 to <45 mL/min/1.72 m? ._._.' 0.75 (0.59-0.95)
45 to <60 mL/minf/1.72 m? i ! 0.52 (0.28-0.72)
i
&0 to <20 mL/min/1.73 m? i 0.82 (0.60-1.12)

Baseline UACR 0.4%9

=1000 mag/g 0.76 (0.55-1.04)
[ =1000 mg/g — 0.67 (0.55-0.81) ]
I].IEE I]I.E 1I.IZI EI.IZI 4I.I]
Favars Canagliflazin  Favors Placeba
Subgroup Dapaglifozin Placebo Hazard Ratio {953 Cl)
ma, of participants atal B, .
Estimated GFR 1
t B
<45 mljmin/1.73 m? 152/1272 217/1250 —— 0.63 (0.51-0.78)
=45 mljmin/1.73 m? 45530 95 /902 —— 0.49 (0.34-0.69) |
Urinary albumin-to-creatinine ratio )
=1000 42/1104 &4/1121 —— - 0.54 {0.37-0.77) )
1000 153/1048 228/1031 ——— 0.62 {0.50-0.786)
. :' purm - Y,

0.1 05 10 2.0

Dapagliflozin Better Placebo Better

3.1 Long Island Jevv{ish Medical Center Heerspink HJL, et al. N EnglJ Med. 2020;383(15):1436-1446.
ww+ Northwell Health Perkovic et al. N EnglJ Med. 2019;380(24): 2295-2306.




DKD/CKD Secondary Outcomes

EMPEROR-Reduced (2020): VERTIS CV (2020): Ertugliflozin

Empagliflozin

D Composite Renal Outcome Event
- 10+
0 100 Hazard ratio, 0.81 (95.8% Cl, 0.63-1.04)
1 Y 8
o X Pl
. | S s 6 acebo
| s
ST ] 3 4
£5 S Ertugliflozin
&S 4 £ 50+ 2
5£ g
o f’ s k- 0+ T T T T T 1
25 S 0 6 12 24 36 43 60
- E 25
-E £ Between-group difference in slope, =
T 7 it bl v
P<0.001 __»
-8
0 T T T T T 1
9 T T T T ) 0 6 12 24 36 48 60
Base- 4 12 32 52 76 100 124
line Week Months
No. at Risk X
Placebo 1782 1765 1683 1500 1146 745 343 76 No. at Risk
Empagliflozin 1799 1782 1720 1554 1166 753 356 30 Placebo 2747 2703 2643 2543 1371 1116 215
Ertugliflozin 5499 5394 5299 5110 2756 2271 406

~

i 17 Long Island Jewish Medical Center

Packer M, et al. N Engl J Med. 2020;383(15):1413-1424.
3+ Northwell Health* acker M, eta nglJ Me ;383(15)

Cannon CP. N Engl J Med. 2020;383(15):1425-1435. >



Updates to ACC/AHA/HFSA Management of Heart Failure
(2022)

Stage A: Primary Stage C ( HFmrEF ( "
Prevention Symptomatic, LVEF | HFpEF (LVEF 2 50%
(Risk of HF) (HFrEF, LVEF < 40%) 41 - 49%)

e T2DM and either <« SGLT2ifirstline <+ SGLT2i (2a) e SGLT2i can be

CVD or high CV simultaneously beneficial in
risk 2 SGLT2i to or in sequence decreasing HF
prevent HF (1A) hospitalizations
hospitalization * Reduce HF and CV mortality
(1A) hospitalization (2a B-R)

and CV

mortality,

irrespective of

T2DM

s+~ Long Island Jewish Medical Center
s+ Northwell Healthr Heidenreich PA, et al. Circulation. 2022;145(18). 33



Question 1

65 yo male with PMH of CKD (eGFR 50, UACR 342 mG/G), HFrEF (EF 30%), T2DM (Alc
8.4%), and history of CAD s/p 1 stent presents to the office for wellness exam.
Medications include metformin 500 mG BID, aspirin 81 mg daily, metoprolol succ 50 mg
daily, atorvastatin 40 mg, furosemide 20 mG BID, and lisinopril 10 mG daily. Which
additional medication would you add-on?

Rybelsus 3 mG daily

Ertugliflozin (Steglatro®) 15 mg daily
Dapagliflozin (Farxiga®) 10 mG daily
Increase metformin to 1000 mG BID

v HFrEF, DKD, T2DM

o0 wp

Consider dose adjusting furosemide to prevent over-diuresis

s+~ Long Island Jewish Medical Center
v+ Northwell Health® 36



Question 2

True/False

Same patient 8 years later now has eGFR 40. Dapagliflozin (Farxiga®) should be stopped
because it is no longer effective for preventing DKD or heart failure hospitalizations.

A. True
B. False

No longer effective for BG
control! eGFR < 45

For DKD and HF, can
continue until eGFR ~25

s+~ Long Island Jewish Medical Center
v+ Northwell Health®
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Glucagon-like Peptide
(GLP-1) Agonists

s~~~ Long Island Jewish Medical Center
S Northwell Health®



GLP-1 Agonists

Dulaglutide Exenatide Exenatide ER
(Trulicity®) (Byetta®) (Bydureon®)

Liraglutide Lixisenatide Semaglutide

(Victoza®) (Adlyxin®) (Ozempic®)

Semaglutide @ Tirzepatide*™
(Rybelsus®) (Mounjaro®)

*New GLP-1/GIP agonist

s+~ Long Island Jewish Medical Center
v+ Northwell Health®



GLP-1 Agonist
Mechanism of Action

Reduces
food intake

Slows
gastric
emptying

Imagesfronudday ésCandafewisfoMedicad I Cngeers [image]. Carlson Sock Art.
https: AwWWIRERRENsESaER . com/gallery/human-digestive-system-gastrointestinal-tract-gi-tract-

alimentary-canal/. Accessed September 30, 20109.

Enhances
insulin
secretion
(beta cells)

Suppresses
inappropriate
glucagon
secretion

(alpha cells)

40



GLP-1 Agonist Overview

Advantages

Adverse effects

Special considerations

dependent
insulin

secretion

post-prandial
glucagon
secretion

e Delays gastric
emptying

e Restores beta
cell function

e |ncreases °
glucose- .

e Suppresses °

time °

J A1C0.5-1.8%
J weight (1-4 kg)

J SBP1to7
mmHg

4 TG 12 to 40
mg/dL

Improved markers
of beta cell
function

ASCVD benefit for
some in class

Contraindicated in history of
medullary thyroid carcinoma or
multiple endocrine neoplasia
syndrome type 2 (MEN 2) (BBW)

Gl effects (1T lipase, abdominal
pain, diarrhea, nausea)
Mild/Moderate hypoglycemia
?Acute pancreatitis

Slows gastric emptying = avoid in
patients with gastroparesis

Not recommended
CrCl < 30 mL/min
(exenatide) or
eGFR <45
(exenatide ER)
Nausea and
vomiting are
typically transient

o Worse with daily
injections

s+~ Long Island Jewish Medical Center

s+ Northwell Health*

Diabetes Care. 2022;45(Supplement_1):51-5264 41



Retinopathy Risk OXO

* For dulaglutide (Trulicity®), exenatide (Bydureon®), and semaglutide (Ozempic®),
warnings were added to the package insert as rates of retinopathy were worse
compared to placebo

* Meta-analysis (2021) showed no significant association between GLP-1 and
retinopathy risk (OR 1.10; 95% CI 0.93, 1.30), however a meta-regression showed a
significant association between HbAlc reduction and retinopathy

 Time frame: 3 months to > 3 years to worsening after treatment intensification

GLP-1RA Placebho Lower Upper
Trial n/N n'N OR  Limit Limit p-value
LEADER (2016) 106 / 4,668 B2 /4,672 116 0.87 153 — 0.312
SUSTAIN-6 {2016) 50/ 1,648 20/ 1,640 1.7% 1.10 2,78 —— 0018
EXSCEL (2017) 214/7356  237/7,396 091 075 L9 B 0.298
HARMONY (2018} 78/4,731 894,732 0.5% 1064 Ly —i— 0.302
REWINID {2019) 95 /4,949 T6 /4952 1.26 0.93 1.70 B 0142
PIONEER-6 (2019} 113 /1,591 101 /1,502 .13 11,86 1.49 — B 0.393
OVERALL 656/ 24,943 624/24,993 110 0.93 1.30 f 0.290
I I I |
0.50 0.71 .00 1.41 2.00
Q= 10.47 I =52.21% B .
p-\-'H].I.IE = 063 TI=0.023 Favors Favors
GLP-1RA Placebo

Dulaglutide (Trulicity). LexiComp. 2021.
o - . Diabetic Retinopathy. CDC.
b Long Island Jewish Medical Center https://www.cdc.gov/visionhealth/pdf/factsheet.pdf
v Northwell Healthr Bethel MA, et al. Diabetes Care. 2021;44(1):290-296.

43


https://www.cdc.gov/visionhealth/pdf/factsheet.pdf

Pancreatitis Risk

* In 2013, population-based matched case-control study found that exenatide and
sitagliptin was associated with increased odds of hospitalization for acute pancreatitis

* Since then, several large meta-analyses have shown no associated risk in pancreatitis
from GLP-1 agonists (but increased risk with DPP-4i’s)

From: GLP-1 receptor agonists and pancreatic safety concerns in type 2 diabetic patients: data from cardiovascular outcome trials

GLP-1RA Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
ELIXA 5 3031 8 3032 7.2% 0.63 [0.21, 1.87]
EXSCEL 26 7344 22 7372 26.7% 1.19[0.67, 2.09] B
Harmony Outomes 10 4717 7 4715 9.5% 1.42 [0.55, 3.69] N
LEADER 18 4668 23 4672 22.8% 0.78 [0.42, 1.45] — .
PIONEER 6 1 1591 3 1592 2.2% 0.37 [0.05, 2.61]
REWIND 23 4949 13 4952 20.0% 1.75[0.91, 3.36] |
SUSTAIN-6 9 1648 12 1649 11.6% 0.75[0.32, 1.77] -
Total (95% Cl) 27948 27984 100.0%  1.05[0.78, 1.40] 2
Total events 92 88 . . . .

Heterogeneity: Chi2 = 6.31, df =6 (P = 0.39); 2= 5% !

.02 A 1 1
Test for overall effect: Z=0.31 (P = 0.76) 00 Fam?jrs GLP-1RA Favours plac?ebo >

.11 Long Island Jewish Medical Center Singh S, et al. JAMA Intern Med. 2013;173(7):534.
<+~ Northwell Health* Zhang Z, et al. Cardiovasc Diabetol. 2017;16(1):3144
Cao C, et al. Endocrine. 2020;68(3):518-525.



Summary of Advantages

Lower Blood
Pressure

Weight Loss

Dulaglutide (Trulicity®) v v v
Exenatide (Byetta®) v v
Exenatide ER (Byudreon®) X v v
Liraglutide (Victoza®) v v v

. : ®
Semaglutide (Ozempic®) v v %

Semaglutide (Rybelsus®)

_ X v v
Oral option ]
[@®)

s+~ Long Island Jewish Medical Center
s+ Northwell Healthr 45




Need| t S S '>
Dulaglutide (Trulicity®) ﬂ [i

iida

* To reduce the risk of MACE in adults with T2DM who have established ASCVD or
multiple cardiovascular risk factors (primary and secondary prevention)

Dosing 4 wks 4 wks 4 wks
0.75 mG 1.5 mG 3 mG 4.5 mG
weekly weekly weekly weekly

-1.5% Alc -1.6% Alc

-1.1% Alc
reduction
-4.61b

-1.8% Alc
reduction
-10.11b A

reduction reduction
6.6lb -8.41b

Prescribing
* Each strength needs a new prescription (Each box contains 2 mL or 4 pens)

e After training, patient willingness to use injectable was 94%

3:3: Long Island Jewish Medical Center B Trulicity. Sanofi. 2022.
333 Northwell Health: https://www.truI|c|ty.com/hcp/efflcacy-welglht/v\;elg_ht- 6
oss-dosing



Liraglutide (Victoza®) Needs pen !‘w'f.w‘m',.m,m; P~
needles RS

osm

0.6 mG daily

effective

oy S g voviey

To reduce the risk of MACE in adults with T2DM and established ASCVD

T2DM age 210 yrs
1.2 mG daily 1.8 mG daily

-1.2% Alc

7 days 7 days

-1.5% Alc
reduction
-7.3 Ibs 7

Not

reduction
» -5.9 Ibs .

Prescribing

1+ Long Island Jewish Medical Center
<+ Northwell Health*

All strengths are on the same pen (One pen: 18 mG/3mL)
1.2 mG daily = order the 2 pen box (6 mL)

1.8 mG daily = order the 3-pen box (9 mL)

Prescribe pen needles!

Victoza. [Novo Nordisk]. Accessed April 4, 2022.
https://www.novomedlink.com/diabetes/products/treatments/victoza/about/effica
cy-safety.html



7 Ozemeic E5
02% g, 0.5 mg\doee
e R
secanphride e
S
e weshly
) pam et h '

included J(?gtc_:p

.

Pen needles

Semaglutide (Ozempic®)

e To reduce the risk of MACE in adults with T2DM and established ASCVD

Available
Dosing 5/2022

4 wks 4 wks 4 wks

-1.4% Alc

-1.6% Alc
reduction
-12.8 lbs 7

-2.1% Alc
reduction
» -14.1 lbs .

Not
effective

reduction
» -9.3 Ibs .

Prescribing

 0.25mG and 0.5 mG (2 mG/1.5 mL) is the same pen (directions should state to increase
to 0.5 mG on week 5)

* Ozempic 1 mG (4 mG/3 mL) and Ozempic 2 mG (8 mG/3 mL)
* Pen needles included

Ozempic [package insert]. Novo Nordisk. Revised September 2020.

Frias JP, et al. The Lancet Diabetes & Endocrinology. 2021;9(9):563-574.

+-++ Long Island Jewish Medical Center Marso SP, et al. N EnglJ Med. 2016;375(19):1834-1844.
- Northwell Health* Ozempic. [Novo Nordisk]. Accessed April 4,2022. 48

https://www.novomedlink.com/diabetes/products/treatments/ozempic/efficacy-safety/ozempic-and-alc.html



Semaglutide (Rybelsus®) *Oral* E
D

Dosing
e Administer 230 minutes before the first food, beverage, or other
medications (bioavailability < 1%)

30 days 30 days

SANCKCEIVAE —— BWAWCKCEINAE —— BREER(CKENY

Not -1.2% Alc -1.4% Alc

effective reduction reduction
: -5 lbs _ »» -8.4 |bs _

* PIONEER 6 (CVOT trial): non-inferior to placebo in MACE outcomes

i‘i: Long Island Jewish Medical Center Rybelsus. [Novo Nordisk]. Accessed April 4, 2022. https://www.rybelsus.com/why-rybelsus/rybelsus-results.html
ww+ Northwell Health Husain M, et al. N Engl J Med 2019;381:841-51 49



3P MACE: composite endpoint of non-fatal

ASCVD triaIS fOr GLP-]_’S myocardial infarction, non-fatal stroke, or death

from cardiovascular causes

LEADER (2016) SUSTAIN-6 (2016) REWIND (2019)
Victoza® (liraglutide) Semaglutide (Ozempic®) Trulicity® (dulaglutide)
e DM2,2>50vy0  DM2, >50yo + ASCVD,
ASCVD, CKD 3 or chronic heart failure DM2, Age > 50 yo w/ASCVD
) greater, or CHF (NYHA class lI-1ll), or CKD or 2 55 yo + subclinical
Inclusion : :
NYHA II-111 stage 3 or higher vascular disease or > 60 yo
* Or>60years+2>2 * Age 260 years with > 1 + 22 more CV risk factors
CV risk factors risk factor
N =9340 (3.8 yrs), N =3297 (2.1 yrs), N =9901 (5.4 yrs),
Sample Size 81% ASCVD 83% ASCVD 31% ASCVD
Victoza 1.8 mG Ozempic 0.5 and 1 mG Trulicity 1.5 mG dose
Primary
P MACE: 139 P MACE: |, 26% P MACE: V129
S 3 CE: J13% 3 CE: 4 26% 3 CE: 1 12%
There is no significant
: L difference in HF
There is no significant oo : -
: : hospitalization There is no significant
difference in HF . . :
Notable hosbitalization 4,36% new or worsening difference in HF
Secondary i : nephropathy hospitalization
endpoints AL EIET 5512 LEE] MReti th 4 15% composite renal
P (& retinal) outcomes € |r.10pf'a y ’ P
complications outcomes

. . G
Gerstein et al, The Lancet, Volume 394, Issue 10193, 121 — 130 (haza rd ratlo, 176/ 95% Cl, 1.11

Marso SP et al. New England Journal of Medicine. 2016; 375(4): 311-22 to 278’ P:OOZ)
Marso.SP-et al.,-N-EnglJ-Med-2016;375:1834-1844



LEADER (2016): liraglutide (Victoza®)

Primary outcome: 3P MACE (First occurrence of CV mortality, nonfatal Ml, or non-fatal

stroke)

A Primary Outcome

Patients with an Event (%)

100+
90
80
704
60—
504
40+
304
20
10+
0

20+

154

10

Hazard ratio, 0.87 (95% Cl, 0.78-0.97) Bl
P<0.001 for noninferiority 2
P=0.01 for superiority

cebo

Liraglutide

T T T
6 12 18 24 30 36 42 48 54

0

No. at Risk
Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
4672 4588 4473 4352 4237 4123 4010 3914 1543 407

Placebo

12 18 24 30 36 42 48 54

Months since Randomization

s+~ Long Island Jewish Medical Center
Northwell Health*

SRR
AR

B Death from Cardiovascular Causes

1004 209 . ard ratio, 0.78 (95% CI, 0.66-0.93)

90 P=0.007
= 154
oy 22% Reducti
‘é 70 104 o Reduction
o 60— Placebo
& 5-

50 - .
= Liraglutide
2 40+ 0 T T | T T T | T |
2 30 0 6 12 18 24 30 36 42 48 54
N
® 20—

o
10
0 1 I | ] ] I ] I |
0 6 12 18 24 30 36 42 48 54
Months since Randomization
No. at Risk

Liraglutide 4668 4641 4599 4558 4505 4445 4382 4322 1723 434

Placebo

4672 4648 4601

4546 4479 4407 4338 4267 1709 465

Marso SP et al. New England Journal of Medicine. 2016; 375(4): 311-22. 51



SUSTAIN 6 (2016): Semaglutide (Ozempic®)

A Primary Outcome () H B Monfatal Myoccardial Infarction
v oucome 3P MACE 26% Reduction b
. 109 Hazard ratio, 0.74 (95% C1_0.58-0.95) Placeb . 37 Hazard ratio, 0.74 [95% CI, 0.51-1.08)
84 P<0,001 for noninferiority p—— P02 Placebo
= 804 :E,._ P=0.02 for supericrity /__/—F"'_; F A0 4 g
g 704 E: L E‘ 704 N _/f_,__/—f
2 g 5 i g a0 anail
5 . Semaglutide o : _’_,-—""Fﬂ: Semaglutide
= 504 4] £ 504 F_,J—
; 404 2 ; 404 1 I e
g 304 I'j' g 104 . =
1 T L T T T T T T T 1 1 T T 1 T T T T T T T T 1 T T L 1
& 204 G4 15 B4 32 40 48 56 B4 72 ED 83 55 104109 £ 204 G 08 15 24 32 40 48 S 64 T2 S0 8% 55 104109
10 I 10
D 1 1 I T 1 L T 1 1 1 I 1 T 1 l:l 1 1 1 T 1 L 1 1 T T T T 1
O B 15 24 33 40 48 56 64 T80 B 9B 104 109 0 £ la M 31 40 48 S &4 72 A0 B 9E 104 109
Weeks since Randomization ‘Weeks since Randemization
Mo, at Risk Mo, at Risk
Flacebo 16449 1&16 1586 1567 1534 1508 1479 Placebo 1649 1224 1598 1587 1562 1542 1516
Semaglutide 1648 1513 1601 1584 1568 1543 1524 Semaglutide 1648 1523 1609 1585 1582 1560 1543
onfatal Stroke \ D Death from Cardiovascular Causes
100 100 i
an 59 Hazard ratio, 0.61 (95% CI, 0.38-0.99) ag 59 Hazard ratio, 0.93 (95% CI, 0.65-1.42)
P=0.04 P=0.92
e A 4 - _ 4
& &0 E. &0
= 704 Placebo & 70+ 3. Placebo
s a0 2 a0
£ 504 £ 504 i
= = -
w404 PR 14 J— Semaglutide
g 201 £ 30
m D‘ ‘E |:| I:I T T T L T T T T T T T T 1
B 20 o 204 3 B 168 3 32 A0 4B 56 B4 T2 B0 BB 95 104109
104 104
D I:I T T T T T L T T T T T T T 1
B 0 § & M 37 40 4% s B4 77 W1 8% 9 104 1M
‘Weeks since Randomization Weeks since Randemization
Mo, at Risk Mo, at Risk
Flacehe 1649 1824 1611 15497 1571 1548 1528 Flaceha 1649 1837 1623 lel7? 1600 1584 L5hA
cmaglutide 1648 1630 1619 1606 1593 1572 1558 Semaglutide 1648 1534 1627 1517 1607 1585 1579

s+~ Long Island Jewish Medical Center

)
™

Northwell

Health*

Marso SP et al., N Engl ) Med 2016; 375:1834-1844
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REWIND (2019): Dulaglutide (Trulicity®)

A Compaosite cardiovascular outcome B cardiovascular death
1894 — Placebo 7 HR=0-91 {95% CI 0-78-1-06)
: — Dulaglutide 3P MACE p=0-21
1 -_— —
£
_E 12_ =
12% Reduction i ]
]
2 6 :
o
39 HR 0-88 (953 O 0-79-0-95) 7]
p=0-026
0 T T T T T 1 T T T T T 1
1 2 3 4 5 & 0 i 2 3 4 5 6
Mumber at risk
Placebo 4952 4791 4625 4437 4275 3575 742 4952 4854 4748 4617 4499 3813 202
Dulaglutide 4349 4815 4670 4531 4369 3686 741 4949 4866 4773 4663 4556 3BEY 207
C Mon-fatal myocardial infarction ﬁnn-fatalstmkz \
184 HRO0-56(95% C10-79-1-16) - HRO-76 [95% O 0-61-0-95)
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F
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L
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=
]
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0 T T T T T 1 - T T T T T 1
0 1 2 E] 4 5 b 0 1 2 3 4 5 6

Number at rick Time simce randomisation |years) \ Time since randomisation (years) }
Placebo 4952 4819 4680 4518 4372 3672 766

Dulaolutide 45949 4833 4706 4574 4443 3970 F6T 404G ABAT ATI6 AGOG 4476 3796 TT6
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Secondary: Renal and Eye Outcomes

LEADER: Liraglutide (Victoza®)

Liraglutide Incidence Placebo Incidence Hazard Ratio
Outcome (N =4668) Rate (N=4672) Rate (95% CI) P Value
no. of events/ no. of events/
no. of patients (%) 100 patient-yr no. of patients (%) 100 patient-yr
Microvascular event 355 (7.6) 20 416 (8.9) 2.3 0.84 (0.73-0.97) 0.02
Retinopathy 106 (2.3) 0.6 92 (2.0) 0.5 1.15 (0.87-) 0.33
@ 268 (5.7) 1S 337 (7.2) 1.9 0.78 (0.67-0.92) 0.003

REWIND: Dulaglutide (Trulicity®)

A4

Compaosite microvascular outcome (eye or g10 (18-4%) 376 1019 (20-6%) 431 0-87 (0-79-0-95) 0-0020
renal cutcome)
Eye outcomet 95 (1-9%) 037 76 (1-5%) 0-30 1-24 (0-92-1-68 016
848 (17-1%) 347 970 (19-6%) 407 0-85 (0-77-0-93) 00004
SUSTAIN-6: Semaglutide (Ozempic®)
[ Retinopathy complications§ > 50 (3.0) 1.49 29 (1.8) 086 <_176(111-2.78) 002
{[New or worsening nephropathy§ 62 (3.8) 1.86 100 (6.1) 3.06 0.64 (0.46-0.88)  0.005
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Combination GIP/GLP-1 Agonist

Glucose-dependent insulinotropic polypeptide (GIP): increases glucagon while fasting or
hypoglycemia and promotes insulin release when hyperglycemic

Comparison of Proposed Actions of GIP And GLP-1°

O 0O @ ©

Brain Whole-Body Pancreas Stomach
GIP Activity GIP Activity GIP Activity GLP-1 Activity
& Reduced food intake # Increased insulin sensitivity # Increased insulin ¥ Reduced gastric smplying
# Increased glucagon

GLP-1 Activity
+ Reduced food intake ?.II*-1 M:::“ |
+ Increased sati nCrea Insufn

e ¥ Reduced glucagon

i‘i - Long Island Jewish Medical Center Samms RJ, Coghlan MP, Sloop KW. How may GIP enhance the therapeutic efficacy of

v+ Northwell Health* GLP-1? Trends Endocrinol Metab. 2020;31(6):416.4 55



Mounjaro® (Tirzepatide): Combination GLP-1/GIP Agonist

SURPASS-2 trial (2021): tirzepatide had greater Alc reduction and weight loss
compared to Ozempic® 1 mG weekly

A Change in Glycated Hemoglobin Levels from Baseline

Change (percentage points)

P«0.02
1

ETD -0.15 (-0.28 to -0,03),
r

ETD -0.39 (-0.51 to -0.26), P<0.001

TR

ETD ~0.45 (-0.57 to -0.32), P<0.001
0.0+ -f...-- = sugllO
0.5+ 9.5 =
H
1.0+ 109 'g
E
1.5+ --16.4 E.
&
2,04 o 186 |-219
201
25~\ 40 '5‘0/ L.273
%
“ \Q \f)
‘jwy&f S ~2% HbA1c
D
o reduction

A Change in Body Weight

Change from Baseline (kg)

0+

- -
1 76

ETO -1.9 kg (-2.8 to -1.0), PxOOOl

ETD -3.6 kg (45 to-2.7), p(oom
ETD 5.5 kg (-6.4 to 46) P<0.001

5.7
~13 lbs
~17 lbs 93

~20|bs 112

~2sy
)

R ¥
4 &
>
&

Tirzepatide ~17 — 25 Ibs
vs. semaglutide ~13 lbs

Also being tested for
HFpEF (2023), obesity
(2024), cardiovascular
outcomes (2024)
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3

Tirzepatide versus semaglutide once weekly in patients with type 2 diabetes. N EnglJ 56

Med. 2021;385(6):503-515.




Tirzepatide (Mounjaro®)

Tirzepatide may decrease the serum concentration of Hormonal Contraceptives
Especially for 4 weeks after initiation and 4 weeks after dose increase

START THE EXPERIENCE CONTINUE THE EXPERIENCE

g 0
25# ' S ey ), 2% Alc
e F reduction
Starting dose (for 4 weeks) For at least 4 weeks
MONTH 1 MONTH 2 -17 lbs

IF ADDITIONAL GLYCEMIC CONTROL IS NEEDED

o Done low |
]
Z«'csswhggkw L . tQEh\?VGEEKLY ' (‘)Ir%ééEhéELY L . ;]réEMVSEEKLY L
e e PN N
-2.2% Alc -2.3% Alc
reduction reduction
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- 57
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GLP-1 Agonist for
Weight Loss

s~~~ Long Island Jewish Medical Center
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Saxenda® (liraglutide): A Word on Weight-Loss Indication

A
X

h
AR

Adjunct to diet/exercise w/BMI >30
kG/m? or BMI 227 kG/m? and =1 weight-
associated comorbidity (i.e., HTN,
dyslipidemia)

Age > 12 yrs: weight >60 kG and BMI 230
kG/m?2

0.6 mG once daily x1 week; increase by 0.6

mG daily at weekly intervals to a target dose

of 3 mg once daily
% Saxenda
Iiraglutide injection

x3 mL pre-filled pen)
ection prefiled pen

! e
O(npol'w <3 on in order 10 pretect from light
Discard poe 30 days after ot oe

1+ Long Island Jewish Medical Center

Northwell Health*

Change in Body Weight (%)
o

Normoglycemia —a— Liraglutide «— Placebo
Prediabetes - e - Liraglutide - * - Placebo

e

g \"’"“--1—(, Locr §

~§rocsaspassd

8-
10 -8% change body
weight

12 y T Y Y 1 y y T ' T T L) T 1

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56

Weeks
B Urnaglutide W Placebo

100~
%
20- P<0.001

| ot |
704
60+

Patients (%)

P«<0,00]

10.6

»10%
Weight Loss

Pi-Sunyer X, et al. N Engl J Med. 2015;373(1):11-22.59



Wegovy® (semaglutide): A Word on Weight-Loss Indication

e Adjunct to a reduced calorie diet and increased physical activity for chronic weight
management in adults with a BMI of > 30 kG/m? (obesity), or 227 kG/m? (overweight)
in the presence of a weight-related comorbidity

* Dosing: every 4 weeks as follows: 0.25 mG weekly 2 0.5 mG 2> 1 mG 2> 1.7 mG 2>
2.4 mG (week 17 and onward)

e Each strength needs a new prescription and each pen comes with an integrated
needle already

 Each Wegovy pen is one-time use only

C in-Trial Dats s 'Wh 68
A Body Weight Change from Baseline by Week, Observed In-Trial Da 180+ B Sevaglutide W Placebo
y Weig : nge from ne by 3 n- ta 6.4 (N=1212) [M=577)
)y .
2 B
z 2 t Placebo _ 59,
64 E— &0
] 'E 50.5
‘E 10 a
g 124 ,ﬁ &0
2o 4% change body a
s 164 . & Semaglutide 20
? weight
18 (A T T T ™
0 4 ] I3 i6 0 4 16 4 52 &0 (4]
Weeks since Randomization L
No. at Risk
Macebo 655 649 641 619 615 & b1 7 i 554 54 540 s 'l
Sema glutide 1306 1290 1281 1262 1252 1243 1232 1228 1207 1203 1190 1212 Percent w..ht Less

3.1: Long Island Jewish Medical Center https://www.nejm.org/doi/full
~w Northwell Health /10.1056/NEJM0a2032183




Deciding between SGLT-2i and GLP-1 agonist?

GLP-1 or SGLT-22

Weight Loss GLP-1 agonist > SGLT2i
Alc reduction GLP-1 agonist > SGLT2i
Prevent hospitalization for
heart failure w/reduced SGLT-2i

ejection fraction

Slow progression of
Chronic Kidney Disease

Lower Blood Pressure SGLT-2i > GLP-1

SGLT-2i > GLP-1

Depends on drug —
Trulicity® (dulaglutide),
Victoza® (liraglutide),
Ozempic® (semaglutide),
Jardiance® (empagliflozin),
Invokana® (canagliflozin)

ASCVD

s+~ Long Island Jewish Medical Center
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Deciding between SGLT-2i and GLP-1 agonist?

Past medical history GLP-1 or SGLT-2?

Gastroparesis, pancreatitis SGLT-2i

Uncontrolled diabetic

: SGLT-2i
retinopathy

SGLT-2i

Extreme Needle Phobia (or Rybelsus®)

Recurrent genital mycotic

infections or UTI’s ELP el

Low baseline blood

pressure/Hypotension GLP-1 agonist

s+~ Long Island Jewish Medical Center
s+ Northwell Healthr
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Case 1/Question 3
48 year old female with T2DM x 10 years

e Walks a mile every day and tries to do exercise class at senior center. Is very interested
in losing weight

e Limited food choices as she gets her food from the shelter

e PMH: HTN (presently at goal) and hyperlipidemia (on statin)

e BMI 38

e HbA1c 9.2%

e Meds: Metformin ER 1000mg twice daily, Atorvastatin 40mg daily, Losartan 50mg
daily, Aspirin 81mg

In choosing an additional diabetes medication, what additional effects would
you want from the medication?

a) Secondary ASCVD prevention

b) Weight loss

c) Alcreduction

d) BothBandC

s+~ Long Island Jewish Medical Center
v+ Northwell Health®



Case 1/Question 4 (continued case from previous slide)

Which diabetes medication would provide the greatest benefit for our patient?

a) Ozempic® (semaglutide) starting at 0.25 mG weekly and titrating up
b) Pioglitazone 15 mG daily

c) Glimepiride 4 mG daily

d) Invokana® (canagliflozin) 100 mG daily

Invokana® 100 mG -0.77%

Invokana® 300 mG  -1.03% 3.5 Ibs
Ozempic 0.5 mG -1.4% -9 Ibs
Ozempic 1 mG -1.6% -13 Ibs

s+~ Long Island Jewish Medical Center
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Case 2/Question 5

65 year old male with T2DM x 8 years

e Patient recently had a heart attack with 2 stents placed

* His echo showed his ejection fraction is 25% (HFrEF)

* BPis uncontrolled (160/95 mmHg)

* eGFR 45 with positive UACR (protein in the urine >300 mG/g)
e BMlis 22

* Alcis7%

Choose all that apply. In choosing a diabetes medication, what additional effects would
you want from the medication?

% Greater Alc reduction

P& Weight Loss
Blood pressure control

Slow progression of nephropathy
Prevent heart failure hospitalization
Prevent future MACE events

s+~ Long Island Jewish Medical Center
v+ Northwell Health®
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Case 2/Question 6

Which diabetes medication would provide the greatest benefit for our patient?

a) Rybelsus (semaglutide) 3 mg daily

b) Jardiance (empagliflozin) 10 mG daily

c) Pioglitazone 15 mG daily

d) Lantus (insulin glargine) 15 units at bedtime

v' ASCVD protection
v Prevent HFrEF
hospitalization

v" Improve BP
v" Helps slow kidney
decline — (larger
study pending)

s+~ Long Island Jewish Medical Center
v+ Northwell Health®



Case 3/Question 7

48 yo female with T2DM, HTN, HLD, and obesity (BMI 32) presents to the office
for diabetes management. Her HbA1c is 8.9% on metformin 1G BID and Januvia
100 mG. The decision is made with the patient to start Trulicity 0.75 mg weekly.
What should be verified prior to starting?

Januvia should be discontinued
Yearly ophthalmology exam

A.

B. . .
Additionally verify

C. Insurance coverage

D.

E.

that the patient
History of pancreatitis doesn’t have Hx or FH

All of the Above of medullary thyroid
CA or gastroparesis

s+~ Long Island Jewish Medical Center
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Any Questions?
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