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Before we begin:

* Rename your Zoom screen with your name and organization
e Claim CE: text 19179-18817 to 804-625-4041

* Go to vcuhealth.org/echodmhtn for instructions on

creating your account The Diabetes and Hypertension ECHO is made possible

by funding through CDC Cooperative Agreement
NU5S8DP006620-InnoVAte.



Zoom Reminders
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Unmute My Audio Alt+A
Start Video

Rename

Hide Non-Video Participants

HideSef View * You are all on mute.
Please unmute to talk.

. _ If joining by telephone
Diabetes & Hypertension audio only, press *6 to

Project Echo mute and unmute.

Unmute Chat Box Use the chat function
to speak with our team
or ask questions.




ECHO is all
teach, all learn

Helpful Reminders

* Please feel free to eat your lunch or step away
briefly if needed

* We are recording and can share sessions upon
request

e Each session’s slides are available on
www.vcuhealth.org/echodmhtn

Interactive

Co-management
of cases = * Please do not share any protected health

information in your discussion or the chat box

* Project ECHO operates on the “All Teach, All Learn”
model

* Feel free to ask questions in the chat or unmute to ask
guestions at designated times

Collaborative * We're all here to learn from each other and value each
problem solving person’s input and expertise!

Peer-to-peer
learning



http://www.vcuhealth.org/echodmhtn

VCU Health Diabetes & Hypertension ECHO Clinics

e NEW: 1-hour ECHO clinics on 2nd and 4th

Principal Investigator Dave Dixon, PharmD Thursdays

Administrative Medical Vimal Mishra, MD, MMCi ¢ Every ECHO clinic includes a didactic presentation
Director ECHO Hub
followed by case discussions

Clinical Experts Niraj Kothari, MD .

Trang Le, MD * Website: www.vcuhealth.org/echodmhtn
Project Coordinator/IT Madeleine Wagner e Directions for claiming CE can be found here
Support * You have up to six days after our session to claim CE by

texting 19179-18817 to 804-625-4041
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* Understand the new classes of glucose-lowering drugs and their
mechanism of action focusing on SGLT2i and GLP1RA

* Recognize the SGLT2i and GLP1RA associated with a reduction in
cardiovascular events

* Briefly review the guidelines for CVD risk reduction in patients with
T2DM

* |dentify the patients that may benefit the most from SGLT2i and/or
GLP1RA to reduce CV risk



Pathophysiology and treatment of type 2 diabetes: s
perspectives on the past, present, and future ECHO
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15 - SGLT2 inhibitors
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_ e Kahn SE et al. Lancet 2014;383(9922):1068-83
@ T e e Defronzo RA. Diabetes 2009;58(4):773-95

Classes of glucose-lowering drugs
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DeFronzo RA et al. Diabetes Spectr 2014;27(2):100-12



Urinary glucose excretion (g/day)
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Carbone S and Dixon DL. Cardiovasc Diabetol 2019;18(1):64
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Incretin Effect = Incretin (Intestin — Secretion — Insulin)
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® <1 year since hypoglycemic event Figure 2—Hypoglycemia HRs and 95% Cls for cardiovascular disease and mortality outcomes by time
B =1 year since hypoglycemic event since severe hypoglycemic event. All HRs are adjusted for covariates in model 3.
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Glimepiride Canagliflozin 100 mg Canagliflozin 300 mg
Overall population
Bodyweight (n) 478 479 480
Mean (SD) baseline (kg) 86:6 (19-8) 86-8 (20-0) 86-6 (19-3)
LS mean (SE) change 0-7(0-2) -37(0-2) -4-0 (0-2)
Difference (95% Cl) vs glimepiride -4-4 (-4-8to-3-9) -4.7 (-5-2to-4-3)
LS mean (SE) percentage 1.0% (0-2) -4-2% (0-2) -4-7% (0-2)
change
Difference (95% Cl) vs glimepiride -5-2 (-5-7to-4-7)* -5.7 (-6-2to-5-1)*
Systolic blood pressure (n) 480 479 480
Mean (SD) baseline (mm Hg)  129-5 (13-5) 130-0 (12-4) 130-0 (13-8)
LS mean (SE) change 0-2 (0-6) -3:3(0:6) -4-6 (0-6)
Difference (95% Cl) -3-5 (-4-9 to -2-1) -4-8 (-6-2to -3-4)
vs glimepiride
Diastolic blood pressure (n) 480 479 480
Mean (SD) baseline (mmHg) ~ 79:0 (8-4) 787 (8-:0) 792 (8-4)
LS mean (SE) change -0-1(0-4) -1.8 (0-4) -2:5(0-4)
Difference (95% Cl) vs -1.7 (-2-6t0-0-8) -2:4 (-3-3to-15)
glimepiride
Pulse rate (n) 346 365 357
Mean baseline (beats 735 742 74-6
per min)
Mean (SD) change 0-5(8-3) -1-1(8-5) -12(8-7)
*p<0-0001 vs glimepiride.
Cefalu WT. Lancet 2013(9896):941-50

SBP
(mmHg)

HR (bpm)

—@- Liraglutide 1.2 mg

B - Liraglutide 1-8 mg
~@- Glimepiride 8:0 mg
98 4
96
94
g
£
T 924
B
£
3
a
90~
88 -
0 /\( T T T T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Week
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Garber A et al. Lancet 2009;373(9662):473-81
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Why focusing not only on HbA1c reduction?

Relative Risk

Outcome Reduction Source
Retinopathy* 29% per 0.9% | Alc UKPDS?
Neuropathyt 19% per 0.9% | Alc UKPDS#
Microalbuminuriat 33% per 0.9% | Alc UKPDS#

*Surrogate outcome defined as =1 microaneurysm in 1 eye or worse
retinopathy, and progression of retinopathy as a 2-step change in Early
Treatment of Diabetic Retinopathy Study grade.

T Surrogate outcome defined as loss of both ankle reflexes or both knee
reflexes, or mean biothesiometer reading from both toes >25 V.

T Surrogate outcome defined as urinary albumin concentration >50 mg/L.

UKPDS group. Lancet 1998;352(9131):837-53
Makam AN et al. Circulation 2017;135(2):180-195



Assoaation of glycaemia with macrovascular and

microvascular complications of type 2 diabetes (UKPDS 35):

prospective observational study

Clinical trial of intensive v conventional

policy’

Decrease in risk (%)

No of |[seen for 0.9% difference|

events in HbA,, (95% Cl) P value
Aggregate end points
Any end point related to 1401 12 (1 to 21) 0.029

diabetes

Deaths related to diabetes 414 10 (-11 to 27) 0.34
All cause mortality 702 6 (—10 to 20) 0.44
Myocardial infarction 973 16 (0 to 29) 0.052
Stroke 203 -11 (49 to 19) 0.52
Peripheral vascular disease* 47 35 (-18 to 64) 0.15
Microvascular disease 346 25 (7 to 40) 0.0099
Single end points
Heart failure 116 9 (-35 to 39) 0.63
Cataract extraction 229 24 (0 to 42) 0.046

*Lower extremity amputation or fatal peripheral vascular disease.

Virginia Commonwealth
University

Stratton IM et al. BMJ 2000;321:405-12



Guidance for Industry

Diabetes Mellitus — Evaluating
Cardiovascular Risk in New
Antidiabetic Therapies to
Treat Type 2 Diabetes

post marketing trials
to provide definitive evidence of a CV RR <1.3
(vs Placebo)

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)

December 2008
Clinical/Medical

Virginia Commonwealth
University
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Timeline of CV “Safety” Trials per FDA ECHO,
Guidance on New Diabetes Therapies
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Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Secondary prevention study
Type 2 Diabetes Mellitus

Approximately 7,000 patients followed for a median of 2.5 years, up to 4 years
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A Primary Outcome

B Death from Cardiovascular Causes
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Home » News & Events Mewsroom Press Announcements

FDA News Release

FDA approves Jardiance 1o reduce
cardiovascular death in adults with type 2
diabetes

Study links Jardiance 10 improved survival in patients with type 2 diabetes with cardiovascular
disease

December 2, 2016

https://www.fd
a.gov/newsevents/newsroom/pressannouncements/ucm531517.hi
.htm

Virginia Commonwealth
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Table 2. Adverse Events.*
Empagliflozin, Empagliflozin, Pooled
Placebo 10 mg 25 mg Empagliflozin
Event (N=2333) (N=2345) (N=2342) (N=4687)
number of patients (percent)
Any adverse event 2139 (91.7) 2112 (90.1) 2118 (90.4) 4230 (90.2)F
LeSS AE Severe adverse event 592 (25.4) 536 (22.9) 564 (24.1) 1100 (23.5)%
Serious adverse event
Less SAE Any 988 (42.3) 876 (37.4) 913 (39.0) 1789 (38.2)7
Death 119 (5.1) 97 (4.1) 79 (3.4) 176 (3.8)§
Adverse event leading to discontinuation of a 453 (19.4) 416 (17.7) 397 (17.0) 813 (17.3)§
study drug
Confirmed hypoglycemic
adverse eventS
Any 650 (27.9) 656 (28.0) 647 (27.6) 1303 (27.8)
Requiring assistance 36 (1.5) 33 (L.4) 30 (1.3) 63 (L.3)
Event consistent with urinary tract infection| 423 (18.1) 426 (18.2) 416 (17.8) 842 (18.0)
Male patients 158 (9.4) 180 (10.9) 170 (10.1) 350 (10.5)
. Less UTI Female patients 265 (40.6) 246 (35.5) 246 (37.3) 492 (36.4)1%
In women Complicated urinary tract infection** 41 (1.8) 34 (1.4) 48 (2.0) 82 (1.7)
Event consistent with genital infectioni{ 42 (1.8) 153 (6.5) 148 (6.3) 301 (6.4)1
Male patients 25 (1.5) 89 (5.4) 77 (4.6) 166 (5.0)
Female patients 17 (2.6) 64 (9.2) 71 (10.8) 135 (10.0)F
Event consistent with volume depletionii: 115 (4.9) 115 (4.9) 124 (5.3) 239 (5.1)
Less renal Acute renal failureff 155 (6.6) 121 (5.2) 125 (5.3) 246 (5.2)§
failure Acute kidney injury 37 (1.6) 26 (1.1) 19 (0.8) 45 (1.0)%
Diabetic ketoacidosis¥]9| 1(<0.1) 3(0.1) 1 (<0.1) 4 (0.1)
Thromboembolic event{§ 20 (0.9) 9 (0.4) 21 (0.9) 30 (0.6)
Bone fracture| | 91 (3.9) 92 (3.9) 87 (3.7) 179 (3.8)

Data are for patients who had one or more event and who had received at least one dose of a study drug. All events occurred within

7 days after the last receipt of the study drug.

P<0.001 for the comparison with placebo.
P<0.05 for the comparison with placebo.
P<0.01 for the comparison with placebo.
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More
genital
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infections

Zinman B et al. N Engl J Med 2015;373(22):2117-28



ORIGINAL ARTICLE ” Primary and Secondary (mainly) Prevention study

Project

Type 2 Diabetes Mellitus with albuminuric CKD
Approximately 4,400 followed for a median 2.6 years, but up to 4.5 years
On top of ACE/ARB therapy!

B Renal-Specific Composite Outcome

Canagliflozin and Renal Outcomes
in Type 2 Diabetes and Nephropathy

ECHO

A Primary Composite Outcome
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Perkovic V et al. N Engl J Med 2019 Apr 14. [Epub ahead of print]



Association of SGLT2 Inhibitors With Cardiovascular e
and Kidney Outcomes in Patients With Type 2 Diabetes ®
A Meta-analysis ECHO
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MACEs by ASCVD status

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors : Favors
No./total Mo. patient-years No./total No. patient-years (952 CI) treatment placebo Weight, %
Patients with ASCVD
EMPA-REG OUTCOME  490/4687 374 282/2333 439 0.86(0.74-0.99) I—-—E 19.19
CANVAS program NA/3756 341 NA/2900 41.3 0.82(0.72-0.95) I—I‘—| 21.16
DECLARE-TIMI 58 483/3474 36.8 537/3500 41.0 0.90(0.79-1.02) I—I——I 24.90
CREDENCE 155/1113 556 178/1107 65.0 0.85 (0.69-1.08) I—.—~| 8.82
VERTIS CV 735/5499 40.0 368/2747 40.3 0.99(0.88-1.12) I—H 25.93
Fixed-effects model (Q=4.53; df=4; P=.34; 12=11.8%) 0.89(0.84-0.95) O
Patients without ASCVD
CANVAS program NA/2039 15.8 NA/1447 15.5 0.98(0.74-1.30) —e— 21.70
DECLARE-TIMI 58 273/5108 13.4 266/5078 133 1.01(0.86-1.20) He— 62.07
CREDENCE 62/1089 22.0 91/1092 32.7 0.68 (0.49-0.94) I—l—| 16.23
Fixed-effects model (Q=4.59; df=2; P=.10; I?=56.5%) 0.94(0.83-1.07) <>
. — T .
0.2 1 2
HR (95% CI})

ASCVD indicates atherosclerotic cardiovascular disease; CANVAS, Canagliflozin OUTCOME, Empagliflozin Cardiovascular Outcome Event Trial in Type 2

Cardiovascular Assessment Study; CREDENCE, Evaluation of the Effects of Diabetes Mellitus Patients; MACES, major adverse cardiovascular events;
Canagliflozin on Renal and Cardiovascular Outcomes in Participants With NA, not available; VERTIS CV, Cardiovascular Outcomes Following Ertugliflozin
Diabetic Nephropathy; DECLARE-TIMI 58, Multicenter Trial to Evaluate the Treatment in Type 2 Diabetes Mellitus Participants With Vascular Disease.

Effect of Dapagliflozin on the Incidence of Cardiovascular Events; EMPA-REG

@ R, McGuire DK et al. JAMA Cardiol 2020 Oct 7:e20451



Dapagliflozin in Patients with Heart Failure e
and Reduced Ejection Fraction ECHO

Placebo Dapaglifiozin Virginia Commonwealth
_ . ] University
A Primary Outcome B Hospitalization for Heart Failure
100 ¥ Hazard ratio, 0.74 (95% CI, 0.65-0.85) 100 %9 Hazard ratio, 0.70 (95% CI, 0.59-0.83)
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® T — McMurray JIV et al. N Engl J Med 2019;381(21):1995-2008



ORIGINAL ARTICLE

Empagliflozin in Heart Failure
with a Preserved Ejection Fraction

Project

ECHO

Virginia Commonwealth
University

100— 25 ) 0.25-
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Anker SD et al. N Engl J Med 2021




Randomized, double-blind, placebo-controlled, Randomized within 24 h from admission -
multicentre pilot study on the effects of roject

®
empagliflozin on clinical outcomes in patients E‘ Ho

with acute decompensated heart failure

(EMPA-RESPONSE-AHF)
A B 0 Virginia Commonwealth
14000 —8— Placebo (80% CI) —&— Placebo (80% CI)

—&— Empaglifiozin (80% CI) —&— Empaglifiozin (80% CI)
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Figure 5 Urinary output and net fluid balance through day 4. (A) Cumulative urine output. (B) Cumulative net fluid balance. Cl, confidence

interval.
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Randomized Trial of Empagliflozin in Non-Diabetic Patients with Heart Failure and
Reduced Ejection Fraction

Patient
Screening

Study Design
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The effects of canagliflozin compared to sitagliptin on

. . . . . . Proj
cardiorespiratory fitness in type 2 diabetes mellitus and heart By
failure with reduced ejection fraction: The CANA-HF study E( H o
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Liraglutide and Cardiovascular Outcomes
in Type 2 Diabetes

Mostly secondary prevention study
Type 2 Diabetes Mellitus

Approx 9,300 patients

Followed for a median of 4 years

A Primary Outcome

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

Placebo

Liraglutide

I | I |
18 24 30 3

| I
6 42 48 54

0 6

No. at Risk

Placebo

100- 20~
90+ .
X 804
E 704 104
": 60-
5_
S 50
'3 404 0
2 30 0
ko,
w204
o
10-
|

o

T | T T T T
12 18 24 30 36 42

Months since Randomization

|
54

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

Virginia Commonwealth
University

Marso SP et al. N Engl J Med 2016 Jul 28;375(4):311-22



FDA Grants Liraglutide(Victoza)
Cardiovascular Events Indication

Miriam E. Tucker
DISCLOSURES

Auqust 25, 2017

9Read Comments

The US Food and Drug Administration (FDA) has approved a new
indication for liraglutide ( Victoza, Novo Nordisk), for reducing the risk

for myocardial infarction, stroke, and cardiovascular death in adults
with type 2 diabetes who have established cardiovascular disease.

Virginia Commonwealth
University
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Cardiovascular, mortality, and kidney outcomes with GLP-1 Froic: 4
receptor agonists in patients with type 2 diabetes: ECHO
a systematic review and meta-analysis of randomised trials

Virginia Commonwealth
University

Fatal or non-fatal myocardial infarction ‘

GLP-1 receptor Placebo, Hazard ratio NNT pvalue ELICA 270/3034(9%) 261/3034 (9%) . 1.03(087-1-22) 071

agonist, nfN (%)  n/N (%) (95% CI) (95%Cl) LEADER 292/4668 (6%) 339/4672 (7%) 0-86 (073-1-00) 0-046
Theee-point MACE SUSTAIN-6 54/1648 (3%) 67/1649 (4%) j'» 0-81(0-57-1-16) 026
ELIXA 400/3034(13%)  392/3034(13%) - 1.02(089-117) 078 EXSCEL 483/7356(7%)  493[7396 (7%) 53 0-67 (0-85-110) 062
LEADER 608/4668 (13%)  694/4672 (15%) - 0-87 (0.78-0-97) 0-01 Harmony Outcomes 181/4731(4%)  240/4732(5%) —— ‘ 075 (0-61-0-90) 0-003
SUSTAIN-6 108/1648 (7%) 146/1649 (9%) S 074 (0-58-0-95) 0-016 REWIND 223/4949 (5%) 231/4952 (5%) —— 0-96 (0-79-1-15) 0-63
EXSCEL 839/7356 (11%)  905/7396 (12%) - 0-91(0-83-1-00) 0:061 PIONEER 6 37/1591 (2%) 35/1592 (2%) —lo— 1.04 (0-66-1-66) 049
Harmony Outcomes 338/4731(7%)  428/4732(9%) - 078 (0-68-0-90) 0-0006 AMPLITUDE-O 91/2717 (3%) 58/1359 (4%) —%— 075 (0-54-1-05) 0-09
REWIND 594/4949 (12%)  663/4952 (13%) i 0-88(079-0.99) 0026 Subtotal (I=26-9%, p=0-21) e 0-90(0-83-0-98)  175(103-878) 0.020
PIONEER 6 61/1591 (4%) 76/1592 (5%) —— 079(0:57-111) 017

Fatal or non-fatal stroke

AMPLITUDE-O 189/2717 (7%) 125/1359 (9%) — 073(058-0-92) 0.0069
Subtotal (I*=44-5%, p=0-082) o 0-86 (0.80-0-93) 65 (45-130) <0.0001 ELIXA 6713034 (2%) 60/3034 (2%) — T 112(079-1-58) 054
Cardiovascular death LEADER 173/4668 (4%)  199/4672 (4%) e 0-86 (0.71-1.06) 016
ELIXA 156/3034(5%)  158/3034 (5%) — 0.98 (078-1.22) 085 SUSTAIN-6 30/1648 (2%) 46/1649 (3%) —— 0-65(0-41-1.03) 0-066
LEADER 219/4668 (5%) 278/4672 (6%) —— 078 (0-66-0-93) 0-007 EXSCEL 187/7356 (3%) 218/7396 (3%) —— 0-85(0:70-1-03) 0-005
SUSTAIN-6 44/1648 (3%) 461649 (3%) — 0-98 (0-65-1-48) 0:92 Harmony Outcomes 94/4731 (2%) 108/4732 (2%) — 0-86 (0-66-114) 030
EXSCEL 340/7356 (5%)  383/7396 (5%) = 0-88 (076-1-02) 0-096 REWIND 158/4949 (3%)  205/4952 (4%) — 076 (0-62-0.94) 0.010
:;:::;’ Outcomes 122:: 4731 ((35%)) 13 :“?32 ((3%)) — 093 :U'?;'l'lgs’) 058 PIONEER 6 13/1591 (1%) 17/1592 (1%) . 076 (0:37-1:56) 0.43

317/4949 (6% 346/4952 (7% —e 0.91 (0.78-1-0 021
PIONEER 6 15/1591 (1%) 30/1592 (2%) 4———o——— 0-49 (027-0-92) 0021 AMPLITUDE-O 47/2717 (2%) 31/1359 (2%) —_— 074 (0-47-1.17) 0-19
AMPLITUDEO 752717 (3%) 5011350 (4%) | 072(0501.03) 007 Subtotal (I°=0-0%, p=0-64) < 0-83(0-76-0-92) 198 (140-421) 0-0002
Subtotal (I*=13.4%, p=0.33) <> 0.87 (0.80-0.94) 163 (103-353) 0.0010 0!57—1!5

«— —
Favours GLP-1 receptor agonists Favours placebo

® — Sattar N et al. Lancet Diabetes Endocrinol 2021



Cardiovascular, mortality, and kidney outcomes with GLP-1 i G
receptor agonists in patients with type 2 diabetes: ECHO

a systematic review and meta-analysis of randomised trials

Virginia Commonwealth
University

Hospital admission for heart failure

ELIXA 122/3034 (4%) 127/3034 (4%) —— 0-96 (075t0 1.23) 0-75
T 218/4668 (5%)  248/4672 (5%) =l 0.87 (073 to 1.05) 014
SUSTAIN-6 59/1648 (4%) 54/1649 (3%) S EN 111 (077 to 1-61) 0.57
EXSCEL 219/7356 (3%) 231/7396 (3%) —— 0-94 (078 to 1-13) 0-49
Harmony Qutcomes 79/4731(2%) 111/4732 (2%) —— 0-71(0-53 to 0-94) 0-019
REWIND 213/4949 (4%)  226/4952 (5%) 1 0-93 (077 t0 112) 0-46
PIONEER 6 21/1591 (1%) 241592 (2%) - 0-86 (0-48 to 1.55) 0-59
AMPLITUDE-O 40/2717 (1%) 31/1359 (2%) 061 (0-38 to 0.98) 0-04
Subtotal (I*=3-0%, p=0-41) O 0-89 (0-82 to 0-98) 258 (158 to 1422) 0.013

® e —— Sattar N et al. Lancet Diabetes Endocrinol 2021



Effects of Liraglutide on Clinical Stability Among Patients
With Advanced Heart Failure and Reduced Ejection Fraction
A Randomized Clinical Trial

E' Patients with diabetes
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g

ﬂ I I I I I I I I I I I I
0 15 30 45 60 75 90 105 120 135 150 165 180

Days Postrandomization

HR, 1.54 (95% Cl, 0.97-2.46); log-rank P=.07

Liraglutide

Placebo

Death or Rehospitalization
for Heart Failure, %

Mo. at risk
Liraglutide 91 86 77 69 63 60 58 53 651 46 43 41 24
Placebo 87 80 V5 73 V2 66 64 G58 57 B 52 S0 31

Project

ECHO

Virginia Commonwealth
University

Patients without diabetes
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0

Death or Re hospitalization
for Heart Failure, %

HR, 1.02 (95% Cl, 0.60-1.72); log-rank P=.94

Liraglutide

PMacebo

MNo. at risk

0 15 30 45 60 75 90 105 120 135 150 165 180

Days Postrandomization

Liraglutide 63 60 51 46 44 42 40 36 34 32 31 29 16
Placebo 59 55 49 44 41 40 40 36 33 31 29 28 16

Margulies KB et al. JAMA 2016 Aug 2;316(5):500-8
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

Project

®
INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HFf E( I I o

CONSIDER INDEPENDENTLY OF BASELINE A1C,

INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*




Liraglutide
Semaglutide
Dulaglutide

F T T

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HFf

CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*

v

v

+ASCVD/Indicators
of High Risk
= Established ASCVD
= |ndicators of high
ASCVD risk (age =55

Particularly HFrEF
(LVEF <45%)

years with coronary,
carotid, or lower-extremity ¥
artery stenosis >50%,
or LVH)

SGLT2i with proven
benefit in this
population®&7

Empagliflozin
Canagliflozin

benefit’ benefit’

If A1C above target

If further intensification
is required or patient is
unable to tolerate GLP-1
RA and/or SGLT2i, choose
agents demonstrating
CV benefit and/or safety:

= For patients on a
GLP-1 RA, consider
adding SGLT2i with
proven CVD benefit
and vice versa’'

n TZD?

= DPP-4i if not on
GLP-1 RA

= Basal insulin®

= SU*

. Proven CVD benefit means it has label indication of reducing CVD events
. Low dose may be better tolerated though less well studied for CVD effects

Degludec or U-100 glargine have demonstrated CVD safety

. Choose later generation SU to lower risk of hypoglycemia;

glimepiride has shown similar CV safety to DPP-4i

. Be aware that SGLTZ2i labelling varies by region and individual agent

with regard to indicated level of eGFR for initiation and continued use

. Empagliflozin, canagliflozin, and dapagliflozin have shown reduction

in HF and to reduce CKD progression in CVOTs. Canagliflozin and
dapagliflozin have primary renal outcome data. Dapaglifiozin and
empaglifiozin have primary heart failure outcome data.

v

DKD and
Albuminuria®

PREFERABLY

SGLT2i with
primary evidence
of reducing CKD
progression

SGLT2i with
evidence of
reducing CKD
progression in
CVOTs®58

OR

GLP-1 RA with
proven CVD
benefit' if SGLT2i
not tolerated or
contraindicated

h 4

For patients with T2D
and CKD? (e.g., eGFR
<60 mL/min/1.73 m? and
thus at increased risk of
cardiovascular events

EITHER/
OR
GLP-1 SGLT2i
RA with with
proven proven
CvD CVvD
benefit! benefit'”

1

jry

12

FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

. Proven benefit means it has label indication of

reducing heart failure in this population
Refer to Section 11: Mi G

and Foot Care

. Degludec / glargine U-300 < glargine U-100 / detemir < NPH insulin
10.

Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide

. If no specific comorbidities (i.e., no established CVD, low risk of

hypoglycemia, and lower priority to avoid weight gain

or no weight-related comorbidities)

Consider country- and region-specific cost of drugs. In some
countries TZDs are relatively more expensive and DPP-4i are
relatively cheaper.

N TO AVOID

Project

ECHO

irgin

University

1 Actioned whenever these become new clinical cor g of background
glucose-lowering medications.

* Most patients enrolled in the relevant trials were on metformin at baseline as
glucose-lowering therapy.



FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

NO

TO AVOID
THERAPEUTIC
INERTIA REASSESS
AND MODIFY

Project

ECHO

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HFf TREATMENT
REGULARLY

(3-6 MONTHS)

> CONSIDER INDEPENDENTLY OF BASELINE A1C,

a Commonwealth

INDIVIDUALIZED A1C TARGET, OR METFORMIN USE* P———

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

reducing heart failure in this population

+ASCVD/Indicators
of High Risk
= Established ASCVD Particularly HFrEF COMPELLING NEED TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR
* Indicators of high (LVEF <45%) HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE™12
ASCVD risk (age =55 DKD and
years with coronary, Aot PROMOTE WEIGHT LOSS
carotid, or lower-extremity DPP-4i GLP-1RA SGLT2i TZD
artery stenosis >50%, su* TZD®
or LVH) SGLT2i with proven GLP-1 RA with
benefit in this - wi
populationts” If A1C If A1C IfA1C IfA1C good efficacy saLra
PREFERABLY above above CEED e for weight !
T lutid target target target target loss™® [ If A1C above target
iraelutige H H SGLT2i with
g I d Empagl |f|OZ|n primary evidence GLP-1RA SGLT?i
. ¥ - i
Semaglutide H H of reducing CKD ' LT2i I l
g ' Canagliflozin eerossion SGLT2i SGLT2i oR oR If A1C above target
Dulaglutide benefit' benefit’ T o) OR OR DPP-4i DPP-4i ) o
. . TZD U
Empagliflozin s 0 S OR OR
SGLT2i with ’
[ If A1C above target I Dapagliflozin evidence of 12D GLP-1 RA GLP-1 RA with
p g reducing CKD SGLT2 gc;g?‘ifg:f Y
H H progression in
If further intensification Ca na gl Iﬂ ozin CVOTs®58 [ If A1C above target ] o [ If A1C above target
is required or patient is H H above targ
unable to tolerate GLP-1 Ertugl IﬂOZIn OR
RA and/or SGLT2i, choose GLP-1 RA with [ Continue with addition of other agents as outlined above ]
agents demonstrating proven CVD If A1C above target
CV benefit and/or safety: benefit' if SGLT2i Insulin therapy basal insulin
. - not tolerated or [ If A1C above tai ] with lowest acquisition cost
For patients on ? contraindicated above target If quadruple therapy required, q
GLP-1 RA, consider )
adding SGLT2i with or SGLT2i and/or GLP-1 RA not OR
roven CVD bensfit tolerated or contraindicated, use Consider other therapies
P! o > For patients with T2D Consider the addition of SU* OR basal insulin: regimen with lowest risk of based on cost
and vice versa and CKD? (e.g., eGFR weight gain
" TZD? <60 mL/min/1.73 m?) and * Choose later generation SU with
« DPP-4i if not on thus if‘ increased risk of lower risk of hypoglycemia PREFERABLY
GLP-1 RA cardiovascular events = Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if not on GLP-1 RA)
= Basal insulin® based on weight neutrality
= SU* @% 7. Proven benefit means it has label indication of
OR

1. Proven CVD benefit means it has label indication of redu-clng CVD events 8 Referto Section 11: Mi C and Foot Care If DPP-4i not tolerated or
2. Low dose may be better tolerated though less well studied for CVD effects GLP-1 SGLT2i 8. Degludec/ glargine U < glargine U-100 / detemir < NPH insuiin contraindicated or patient already
3. lud U-100 glargine h: d strated CVD safe i i - i iti H
Degludec or glargine have demonsiral safety ':?Ofeﬂ: p::):r;n 10. Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide on GLP-1 RA, cautious adition of:
4. Choose later generation SU to lower risk of hypoglycemia; - . ) X . 4. . . .
glimepiride has shown similar CV safety to DPP-4i cVvD CVD 11. Kno specmc? comorbidities ﬁe no esta_bllsh?d CVQ. low risk of SU* « TZD? « Basal insulin
benefit' benefit'? hypoglycemia, and lower priority to avoid weight gain

5. Be aware that SGLT2i labelling varies by region and individual agent
with regard to indicated level of eGFR for initiation and continued use 12. Consider country- and region-specific cost of drugs. In some + Actioned whenever these become new clinical cor g of ground

—_— P P - " lucose-lowering medications.
6. Empagliflozin, canagliflozin, and dapaglifiozin have shown reduction tries TZDs are relati ore i d DPP-4i are 9
countries ively more expensive an ' * Most patients enrolled in the relevant trials were on metformin at baseline as

—  in HF and to reduce CKD progression in CVOTs. Canagliflozin and relatively cheaper. ;
dapagliflozin have primary renal outcome data. Dapaglifiozin and glucose-lowering therapy.
empaglifiozin have primary heart failure outcome data.

or no weight-related comorbidities)




Metformin

SGLT-2 inhibitors

GLP-1RAs

DPP-4 inhibitors

Sulfonylureas
(2nd generation)

Insulin

Human
insulin

Analogs

) Weight CV effects Renal effects » _ i
Efficacy Hypoglycemia remer Oral/SQ Additional considerations Project
ASCVD HF Progression of DKD | Dosing/use considerations* E C I I o®
High No Neutral Potential Neutral Low Oral Neutral = Contraindicated with eGFR Gastrointestinal side effects common
(potential for benefit <30 mL/min/1.73 m? (diarrhea, nausea)
modest loss) = Potential for B12 deficiency
Intermediate No Loss Benefit: Benefit: High Oral Benefit: - Rena'I Bl adjus.tme'nt * Should be discontinued l?efore oy Mot C9m n1?nweal
empagliflozint, empaglifiozint, canagliflozins, reqmre'd (c@agllﬂozuy, ) theduIed surgery to avoid potential Y
canagliflozin canagliflozin, empagliflozin, dapaglllﬂo.zm, empagliflozin, risk fo‘r DKA i
dapagliflozin# dapagliflozin ertugliflozin) = DKA risk (all agents, rare in T2D)
= Risk of bone fractures (canagliflozin)
= Genitourinary infections
= Risk of volume depletion,
hypotension
= TLDL cholesterol
= Risk of Fournier’s gangrene
High No Loss Neutral: exenatide Neutral High SQ; oral Benefit on renal end = Exenatide, lixisenatide: = FDA Black Box: Risk of thyroid C-cell
once weekly, (semaglutide) [ points in CVOTs, avoid for eGFR tumors in rodents; human relevance
lixisenatide driven by albuminuria <30 mL/min/1.73 m? not determined (liraglutide,
e |+ Nodomesguamenior | SeSette St e
Benefit: dulaglutidet, i LiEe] e, (e ek, .
liraglutidet, ° ! chrglites semaglutide o @k effects. common
semaglutidet = Caution when initiating or (ntaus.ea, vc.amltlng,ldlarrhea)
increasing dose due to = Injection site reactions
potential risk of nausea, = Pancreatitis has been reported in clinical
vomiting, diarrhea, or trials but causality has not been
dehydration. Monitor renal established. Discontinue if pancreatitis is
function in patients suspected.
reporting severe adverse Gl
reactions when initiating or
increasing dose of therapy.
Intermediate No Neutral Neutral Potential risk: High Oral Neutral = Renal dose adjustment = Pancreatitis has been reported in clinical
saxagliptin required (sitagliptin, trials but causality has not been
saxagliptin, alogliptin); established. Discontinue if pancreatitis is
can be used in renal suspected.
impairment = Joint pain
" No dose adjustment
required for linagliptin
High No Gain Potential benefit: Increased risk Low Oral Neutral = No dose adjustment = FDA Black Box: Congestive heart
pioglitazone required failure (pioglitazone, rosiglitazone)
= Generally not = Fluid retention (edema; heart
recommended in renal failure)
impairment due to = Benefitin NASH
potential for = Risk of bone fractures
ot e = Bladder cancer (pioglitazone)
* TLDL cholesterol (rosiglitazone)
High Yes Gain Neutral Neutral Low Oral Neutral = Glyburide: not = FDA Special Warning on increased
recommended risk of cardiovascular mortality
= Glipizide and glimepiride: based on studies of an older
initiate conservatively to sulfonylurea (tolbutamide)
avoid hypoglycemia
Highest Yes Gain Neutral Neutral Low (SQ) [SQ; Neutral = Lowerinsulin doses * Injection site reactions
inhaled required with a = Higher risk of hypoglycemia with
decrease in eGFR; titrate human insulin (NPH or premixed
High sQ per clinical response formulations) vs. analogs




2021 ESC Guidelines for the diagnosis and

Project
®
treatment of acute and chronic heart failure ECHO
University

/._ McDonagh TA, et al. Eur Heart J 2021



Conclusions

* GLP1RA (particularly liraglutide, semaglutide and dulaglutide) and
SGLT2i (particularly empagliflozin and canagliflozin) reduce MACE in
patients with T2DM.

e SGLT2i and GLP1RA are associated with lower risk for HF, however, in
patients with established HF, especially advanced HFrEF (with and
without T2DM), SGLT2i empagliflozin and dapagliflozin should be
preferred and empagliflozin in HFpEF.

* CV benefits, especially in patients with HF, occur very early (within a
month), therefore delaying the use of these agents may be
preventing significant clinical benefits.



Case Study #1.

University

HPI: 50 year old lady with T2DM, Hyperlipidemia, anxiety, BMI 30.3, weight 82.5kg,
presenting to establish care for diabetes

Diabetes for 3 years, diagnosed on screening annual Alc 9%, progressed to 11%
and started on insulin

Medications:

* Victoza 1.8mg SQ daily--> discontinued, when patient started Humulin R 20 units
ac TID

* Glimeperide 4mg daily,
* Januvia 100mg daily,
 Jardiance 25mg daily,

P .
« Metformin 1000mg BID Any clarifying questions:

Any proposed solutions?
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Case Study #2:

University

HPI: 54 year old man with sarcoidosis (primarily pulmonary involvement), T2DM,
osteoporosis, hyperlipidemia, hypertension, re-establishing care with diabetes
clinic.

Diabetes dx 2013, concerning for progression over past year from Alc 8%—> 10.2%.
Attributes this progression solely to dietary indiscretions. BMI 25, weight 81.4kg

Medications:

 NPH 8 units with breakfast and dinner, prefers to obtain without a prescription at
Wal-Mart due to cost concerns,

 Metformin 1500mg daily (2 in AM, 1 at night)
* Prednisone 5mg daily in AM

* Glucose checks: BID, Range: Per patient recall, range 100s-190s
Any clarifying questions?

Any proposed solutions?




Case Study #2:

University

* No changes made at 1%t visit due to patient preferences to focus on nutrition
changes first

* At follow up visit 6 months later, Alc 8.1%
 NPH 7 units with breakfast and dinner, metformin 2000mg daily

* Glucose monitoring; BID, every day, Range: Per patient recall, range 140s
fasting AM, bedtime 170s- 180s

Any clarifying questions?
Any proposed solutions?




Case Studies

* Anyone can submit cases: www.vcuhealth.org/echodmhtn

* Receive feedback from participants and content experts
* Earn $150 for submitting and presenting


http://www.vcuhealth.org/echodmhtn

Provide Feedback

www.vcuhealth.org/echodmhtn

e Feedback
e Qverall feedback related to session content and flow?
* |deas for guest speakers?


http://www.vcuhealth.org/echodmhtn

Project

ECHO

Access Your Evaluation

C @ vcuhealth.org/services/telehealth/for-providersfeducation/diabetes-and-hypertension-project-echo yx¢ el

B o
Diabetes and Hypertension
- Project ECHO
Diabetes and Hypertension Project — Welcome to the Diabetes and Hypertension Extension for Community Health Outcomes or ECHO, a
ECHO virtual network of multidisciplinary diabetes and hypertension experts. An ECHO model connects
professionals with each other in real-time collaborative virtual sessions on Zocom. Participants present
Our Team de-identified cases to one another, share resources, connect to each other, and grow in their expertise.
This ECHO will address practice level issues and solutions related to managing complex patients with
Curriculum difficult to control diabetes and hypertension. Register now for an ECHO Session!

Claiming CE Credi Network, Participate and Present

Contact U . . . .
ontact ©s * Engage in a collaborative community with your peers.

* Listen, learn and discuss informational and case presentations in real-time.
* Take the opportunity to submit your de-identified case study for feedback from a team of

specialists for diabetes and hypertension.
VCU Health Palliative Care ECHO + I e Provide valuable feedback. I

VCU Nursing Home ECHO ar

* Claim CE credit by texting in attendance.
Virginia Opioid Addiction ECHO aF

Benefits

Virginia Sickle Cell Disease ECHO +



VCU Diabetes & Hypertension Project ECHO Clinics

2"d and 4t Thursdays — NEW: 12 p.m. to 1 p.m.

Mark Your Calendars — Upcoming Sessions

Sept. 23: Diabetic Neuropathy

Oct. 14: Primary and Secondary Aldosteronism

Please register at www.vcuhealth.org/echodmhtn



http://www.vcuhealth.org/echodmhtn

Thank you for coming!

7 aﬁgc%%/

Text 19179-18817 to 804-625-4041 for CE credit

Reminder: Mute and Unmute to talk
Press “6 for phone audio
Use chat function for questions
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