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Learning objectives

* Understand physiology underlying cardiovascular
penefit of GLP1-RA and SGLT?2i

* Recognize adverse effects of GLP1-RA and SGLT2i

* Prescribe GLP1-RA and SGLT2i for appropriate
indications
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68 yo woman presents to clinic for cardiovascular
review

HFPEF with NYHA class Il sx

Other history includes dyslipidemia, hypertension, diet
controlled DM with A1C6.1%

Stage |l CKD with 1+ proteinuria and GFR 70
Meds: spironolactone, atorvastatin, amlodipine
Exam: BMI 37; otherwise normal
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Should we add GLP1-RA, SGLT2i, or both?

e DM

e HFPEF

* CKD

* Multiple cardiovascular risk factors
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T [ I [ ]
2016: FDA issues warmings

2008: FDA mandates CVOT -

e < of risk of heart failure
for all novel antidiabetic hospitalization for
agents saxagliptin and atogliptin

2012: \
First CVOT |
for DDP4i ‘

Metformin | ru T | First DDP4
introduced to a1 ed | for TZD approved
United States for 1200 L— ! for T2DM

absorption in
numans

* PIONEER, SOUL,

DECLARE-TIMI 58 Adapted from:
**DAPA-HF, = Drucker DJ, Habener JF, Holst 1J. J Clin Invest 2017; 127: 4217-4227

Credence = Mudaliar S et al. Diabetes Care 2015; 38: 2344-2353
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-2i mechanism

*PCT — proximal convoluted
tubule

TTATP —Adenocsine tri-
phosphate

***GLUT — Glucose transporter

SGLT2 __'

Inhibition Increased urinary Na+ and Glucose excretion

Reduced ATP . /—; Reduced plasma
consumption in PCT — volume and -
and relative hypoxia _Ircreased glucagon Y Diuresis

> s 2 improved
vs insulin ratio 5
in renal cortex = endothelial

J function

Reversion of -

myofibroblasts to P\ PEE=R . Reduction in

rythropeoietin producing | S, Reduction in blood : ventricular
fibroblasts A L / Improved pressure and : ) preload

Lipolysis glycemic . afteroad
- Increase in
haematocrit
Improved ventricular loading

ntrol
| i
Increased Haematocrit Weight loss conditions

© 2020 Joshi
Tnisﬁgnrrwy. oeatedusing Serviermedical art. http://smart serner.com

Joshl 55, et al. Heart 2021;107:1032-1038. dol:10.1136/heartjnl-2020-318060 MEDICINE
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SGLT-2i- “flozins”

*  For hyperglycemia, reduce A1C by 0.5-1%
*  Reduce weight by 2kg and BP by ~5/2 mmHg

Trials
* EMPA-REG10

— (empagliflozin vs placebo, n=7020)
* DECLARE-TIMIS

— (dapagliflozin vs placebo, n=17 160)

* CANVAS15
— (canagliflozin vs placebo, n=10 142)
* VERTIS11

— (ertugliflozin vs placebo, n=8246)
* CREDENCES

— (canagliflozin v placebo, n=4401) /&\ JOHNS HOPKINS
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SGLT-2i- “flozins” AE

Polyuria

Fungal genital infection (10% of women, 5% of men)

DKA

— (0.1%, RF include insulin use, illness, and
emergency/major surgery)

GFR? 30 or higher
Amputation risk with cana?
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SGLT-21 HF

Figure 3. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Hospitalization for Heart Failure

[A2] overall HHF

Treatment Placebo

Rate,/1000 Rate,/1000
Mo.ftotal No. patient-years Mo.ftotal No. patient-years

EMPA-REG OUTCOME 126/4687 9572333 14.5
CANVAS program MASSTOL MNASA3AT 8.7
DECLARE-TIMI 58 212/8582 286/8578 8.5
CREDEMCE 89,2202 . 141/2199 25.3
VERTIS CV 139/5499 99,2747 10.5

JAMA Cardiol. 2021:6(2):118 110,100V jamacardio. 2020 4511

Hazard ratio
(95% CI)

0.65 (0.50-0.85)
0.67 (0.52-0.87)
0.73 (0.61-0.88)
0.61 (0.47-0.80)
0.70 (0.54-0.90)
0.68 (0.61-0.76)

Favors | Favors
treatment : placebo Weight, 2

16.09
17.10
33.72
16.01
17.08

HR (952 CI)
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SGLT-21 MACE

Figure 1. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Major Adverse Cardiovascular Events—
Composite of Myocardial Infarction, Stroke, or Cardiovascular Death

[A] overau macEs

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors

No./total No.  patlent-years | g (95% €1 treatment | placebo Weight, %
EMPA-REG DUTCOME A90/4687 37.4 0.86(0.74-0.99) 15.72
CANVAS program NA/S795 269 NA/A3AT 0.86(0.75-0.97) | 2012
DECLARE-TIMI 58 75678582 22,6 BO3/8578 ? 0.93(0.84-1.03) 32.02
CREDENCE 21772202 38.7 26972199 . 0.80(0.67-0.95) 10,92
VERTIS CV 735/5499 40.0 e8/2747 & 0.99(0.88-1.12) 21.23
Fixed-effects model (Q=5.22, df =4, P= .27, 17 =23.4%) 0.90 (0.85-0.95)

HR (95% C1)

| 8] MACES by ASCVD status

Treatment Placebo

Rate/1000 Rate/1000 Hazard ratio Favors | Favors
No./total No. patient-years  No./total No. patient-years (95% C1) treatment | placebo Weight, %

Patients with ASCVD |
EMPA-REG OUTCOME 490/4687 37.4 282/2333 43.9 0.86 (0.74.0.99) 19.19
CANVAS program NA/3756 4.1 NA/2900 41.3 0.82(0.72-0.95) | 21.16
DECLARE-TIMI S8 483/3474 368 537/3500 41.0 0.90(0.79-1.02) 24.90
CREDENCE 155/1113 55.6 17871107 G5.0 0.85 (0.69-1.06) 8.82
VERTIS CV 735/5499 40.0 368/2747 40.3 0.99(0.88-1.12) ¢ 2593
Fixed-effects model (Q=4.53; df=4; P= 34; 7 = 11.8%) 0.89 (0.84-0.95)

Patlents without ASCVD
CANVAS program NA/2039 15.8 NA/1447 . 0.98(0.74-1.30)
DECLARE-TIMI 58 27375108 13.4 266/5078 A 1.01(0.86-1.20)
CREDENCE 62/1089 22,0 9171092 4 0.68 (0.49.0.94)
Fixed-effects model (Q=4.59; df=2; P=.10; ?=56.5%) 0.94(0.83-1.07)

HR (95% C1)
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SGLT-2i renal outcomes

E] Overall kidney outcomes

Treatment Placebo

Rate/1000 Rate/1000 Hazard ratio Favors : Favors
No./total No. patient-years No./total No. patient-years (95% CI) treatment : placebo Weight, %

EMPA-REG OUTCOME 81/4645 6.3 7172323 115 0.54 (0.40-0.75) 11.51
CANVAS program NA/5795 5.5 NA/4347 S.0 0.60(0.47-0.77) 18.66
DECLARE-TIMI 58 127/8582 3.7 238/8578 7.0 0.53(0.43-0.66) 2477
CREDENCE 153/2202 27.0 22472199 40.4 0.66 (0.53-0.81) 25.28
VERTIS CV 175/5499 9.3 108/2747 115 0.81(0.64-1.03) 19.79
Fixed-effects model (Q=7.96; df=4; P=.09; 12=49.7%) 0.62 (0.56-0.70)

HR (95% CI)
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* Any for HF

* Empa, cana,
dapa for
renal

* Empa, cana
for MACE

 Empa for
CV death

PAC T Wl

FrHiRF

Summary

Patient is =18 years old with
T2D and =1 of the following: Is the patient pregnant
ASCVD*, HF, DKDT, or breast feeding?
or at high risk for ASCVD#

Do not start an SGLT2
inhibitor (no safety
data available).

Is the patient’'s eGFR
<30 mi/min/1.73m??

Consider starting an SGLT2
inhibitor with proven ASCVD,
HF, or DKD benefit
(see Tables 2 and 5).5

After a discussion incorporating patient-clinician Do not start
preferences and priorities (see Table 6), does an SGLT2
the patient wish to initiate an SGLT2 inhibitor? inhibitor.

Initiate an SGLT2 inhibitor with proven
ASCVD, HF, or DKD benefit.

* Canagliflozin, dapaglifiozin, or
empagliflozin is appropriate.

= See Table 2 for dosing and cautions.

* No dose titration is required.

* Adjust other antihyperglycemic
therapies if necessary.
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Pillar of GMDT in HF (all EF and all DM status)

Stop 4 Step 5 Step &
Impiement additional Reassess symptoms, Referral for HF
GDMT and device labs, health status, speclalty care for
therapy, as indicated and LVEF additional therapy

HFrEF NYHA -1V, In
LVEF =40% _— —  African American

(Stage ©) patients
NYHA -1} Refractory HF
—#  LVEF £35%; Ba (Stage D)
- >1y survival
LVEF =40%
—#=| Persistent HFrEF [ NYHA I-11;
(Stage C) ambulatory IV; S +
- LVEF s35%; '.:'n";':os;zs
NSR and QRS
2150 ms with LBBB
LVEF >40%
- HFimpEF
(Stage C) i Investigational

studies*

Circulation, 2022;145:0805-a1032, DO 10,1161 /CIR.00000000000C 2022 AHA/ACC/HFSA Haart Fallure Guidalina



GLP-1 RA

—— * Reduce weight
e -— .
| L oo poptoss | (R — * Reduce A1C

i food intake
|

. .
- + hepatic glucose output
| 1 tipid output | smmehtion- | * Increase HR
j» L steatosis (L NAFLD)

[,

W T muscle glucose uptake w
7 (=3
= ] E
‘. T weight loss l é TSNS
] $ Bpogenesis -~ @ activation AE

| T adipocyte glucose uptake

-~

i T L gestc emprying_| * N/V (upto 10%
[7 gasconm wtkzstion | | discontinuation)

| 4 FA metabolism -~
L inflammation — ..
| T heart rate e e— 1 intestinal motility PY Pa ncreatltls

| 4 triglycerides

i e Retinopathy?

A

3
[ T vasodilation
N T endothelial function

| & blood pressure & | afterload e Hypoglycemia?

:‘ L imflammation
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Cardiovascular event reduction

HR 1-02
(955 Cl
0-89-1-17)

HE 078

HR 074
HR 0-91
£8-0-gg) (35%Cl
0-83-1-00)

HR 079
HR -88
05 L1
0-73-0-99)

-

JACC VOL. 73. NO. T68. 2020

APMIL 2M, JO20 1NAK-1a

ELE=A LEADER SUSTAIN-6 EXSCEL HARMOMNY REEWIND PHOMEER-G

TANLE 3 GLPIRA Cardiovascular Outcoma Trials

Median follow-up, y1s
Mean age, yrs
Fomale, %

Moan BMI, kg/m?
HbAIC, %

Baseline metformin, %

Baseline eGF i)
WG <60, %
Prior CVD, %
Prior HF, %
AP-MACE

CV death
Norfatal MI
Nonfatal stroke
All-cause mortality
HHF

Renal events||
Welght lossY

7.7

76

76

23

100

22
102 (0.891.07
0.9 (©.78-122)
1.03 (0.87-1.22)
112 (0.79-1.58)
0.94 (0.78-1.13)
0.96 (0.75-1.23)
0.81 (0.66-099)

0.7 (0.9-0.5)

LEADER
Liraglustide
("~ 9240)

0.87 (0.78-0.97)
0.78 (0.66-0.93)
0.86 (0,731,000
0.86 (0.71-1.06)
0.85 (0.74-0.97)
0.87(0.73-1.05)
0.78 (0.67-0.92)
23 (25-20)

SUSTAIN-6
Semaglutide
"~ 2207)
21
54
39
NR
"z
7%

75

n
24
0.74 (0.58-0,95)
0.90 (0.65-1.48)
074 (0O.51-1.08),
0.61 (0.38-0.99)"
1.05 (0.74-1.50)
1.1 (077161
0.64 (04 8)

29 (2.3-35)/36
(38-4.9°

0.91 (083100
0.88 (0.76-1.02)
0,97 (085110
0.85 (0.70-1.03)
0.86 (0.77-0.97)
0.94 (0.78113)
0.85(0.73-0,98)
1.301-1.4)

HARMONY
Albiglutide
Every Weok
(0 = 9,463)
1.6
64
n
23
nan
81
79
43
100
20
0.78 (0.68-0.90)
0.93 (0. 731.19)
0.75 (0.61-0.90)!
0.86 (0.66-114)¢
0.95 (0.79-1.16)
NR
NR

0.83(0.6-1.1) at
16 months

REWIND
Dulaglutide
Every Weok
o)

088 (0.79-0.99)
0.91 (0, 70-1.06)
0.90 (0.79-1.16) ¢
0.76 (0.61-0,95)
0.90 (0.80-1.01)
0.93 (0.77-1.12)
0.85 (077-0.99)
1501317

FIONERER-6
Semaglutide Oral
("~ 3,182)

0.79 (057701
0.49 (0.27-0.92)
118 (0.73-190)4
0.74 (0,.35-1.57)%
051 (0.31.0.84)
0.86 (0.48-1.55)
NR
2.9/4.3#




Meta analysis: MACE, renal outcomes, HF

GLP-A rocopror
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Summary

Patient is 218 years old with T2D and =1 of the following:
ASCVD* or at high risk for ASCVD.T

Is th R b foading? Do not start a GLP-1RA
s the patient pregnant or breast feeding (rio safaty data svailable):

Consider starting a GLP-1RA
ASCVD benefit (see Table.

After a discussion incorporating patient-clinician N
3 e o
preferences and pricrities (see Table 6), does
patient wish to initiate a GLP-TRA?

Initiate a GLP-1RA with proven ASCVD benefit.

= Dulaglutide, liraglutide, or injectable
semaglutide is appropriate.

= See Table 4 for dosing and cautions.

* Start at lowest dose and follow labelling
instructions for dose titration to minimize
side effects.

= Adjust other antihyperglycemic therapies,
if necessary.

Monitor response to therapy (see Section 5.5
and Table 8) and consider further therapies for
CV risk reduction, as indicated.S
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PACT Wil TR, MO W, 30F0

AFRTRMRFER I, Z0X0°0117-45

Put it all together

Patient is =18 years old with T2D and has =1 of the following:
ASCVD*, HF, DKDT, at high risk for ASCVD.#5§

Address concurrently.

A 4 A 4

Optimize guideline-directed Recommend starting SGLT2 inhibitor or
medical therapy for prevention GLP-1RA with proven CV benefit
(lifestyle, blood pressure, lipids, depending on patient-specific factors
glucose, antiplatelet). and comorbidities.!

!

Discuss patient-clinician preferences
and priorities.

[ 1

v

taken at this time. selected.

No additlonalaction] [ SGLT2 inhibitor ] l A PARA ey ]

}

Reassess and consider
the addition of the
alternative class, if

benefits outweigh risks.

o)
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Put it all together

TABLE & Patient and Clinician Preferences and Priorities for Considering SGLT2 Inhibitors With Demonstrated CV Benefit Versus
GLP-1RAs With Demonstrated CV Benefit

Consider Wsing an SGELT2 Inhibitor First When Patient and Clinician

Consider Using a GLP-1RA First When Patient
Priorities Include:

Preference or Priority and Clinidan Priorities Include:

MACE prewvention +4+—+ + 44

HF preventon
Weight lo=s

Renal disease progression _——— +
prenerrhion

+++

+

Mode of administraton Oral
Considerations that may prompt Severely reduced kidney function*,t
use of an altemative class History of prior amputation, severe peripharal arterial disease, or

active diabetic foot ulcers {caution with canagliflozin)
History of recurrent genital candidiasis
History of diabetic ketoacidosis
History of fracture (caution with canagliflozin)
The patient is considerng pregnancy
The patient is breast feeding

Suboutaneous

Persistent nausea, despite appropriate di-
etary education and low doses

History of gastropamesis

Active gallbladder dissasa

History of MENZ or medullary thyroid cancer
History of proliferative retinopathy (caution
with semaglutide or dulaglutidea)

The patient is comnsidering pregnancy

The patient is breast feeding

S— /A\ JOHNS HOPKINS
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Put it all together

SGLT-2 Inhibitors i 'GLP-1R Agonists

_m—

1 vasodilation
{ Blood Pressure

Satiety

Nauses \

Gastric Motility

Hemodynamic Anti-Atherogenic
Chylomicrons

Effect MACE Effect
Nephropathy -
Preload Weight

Aftorltnd
Eplcmdlnl Fat

Glye nu;nn.u
l Natriuresis
Uricosuria
£ 1nsulin
{ Glucagon
Post-Prandlal
Glucose

{ Weight Loss
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Put it all together

SGLT2i Type 2
Empagliflozin Diabetes
Canagliflozin Mellitus

Metformin

Hemoglobin
alC above
goal

Cost

Limitations Weight Loss Heart Failure
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Case conclusion
Should we add GLP1-RA, SGLT2i, or both?

e DM

 HFPEF

 CKD

 Multiple cardiovascular risk factors

e Start with SGLT2i; we added combination therapy
with addition of GLP1
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Learning objectives

* Understand physiology underlying cardiovascular
penefit of GLP1-RA and SGLT?2i

* Recognize adverse effects of GLP1-RA and SGLT2i

* Prescribe GLP1-RA and SGLT2i for appropriate
indications

/A\ JOHNS HOPKINS

M EDICINE



Thanks!

tmetkusl@jhmi.edu
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