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‘In adults with type 2 diabetes and established or high risk of
atherosclerotic cardiovascular disease, heart failure (HF), and/or chronic
kidney disease (CKD), the treatment plan should include agent(s) that
reduce cardiovascular and kidney disease risk: SGLT-2i and/or GLP-1 RA for
glycemic management and comprehensive cardiovascular risk reduction,
Independent of A1C and in consideration of person-specific factors’



GLP-1RA

Mechanism of Action & ASCVD QOutcomes Trial Data Review



Incretin Hormones — GLP-1 & C
(glucose-dependent insulinotropic
polypeptide) were discovered &
isolated in the 1970s

Increase glucose-dependent insulin
secretion in the Pancreatic Islet (beta cells)

Suppress glucagon secretion in a glucose-
dependent manner (alpha cells). Reduced
gluconeogenesis.

Slowed gastric & gut motility
CNS regulation of appetite and satiety

C O L C

« Bloating (5-7%)

« Flatus/Belching (3-5%) /
Rare Incidence — pancreatitis, AKl, Acutg
Gall Bladder disease
Hypoglycemic occurrence with
concomitant use of SU's &/or insy#r

» Risk of Thyroid C-cell tumars in rodents
« Contra-indicated in pdtient’s w/ h/o
Medullary Thyroid CA, MEN-2 Syndrome



Motivation for Use:

« Mulfi-prong approach to
‘normalizing physiology’

« Powerful Alc lowering - > 1.5%

« Minimal risk for hypoglycemia

« Convenience of dosing /MASH

* Marked weight loss promotio

,‘ _ ) « Systemic Complication risk
Insulin biosynthesis e

Bela-oellpmlnfefahon « ASCVD, CKD/Nep
Beta-cell apoptosis « 2 OSA, HF, MAFL

Liver

{ t Insulin secretion
r Glucagon secretion

# Insulin sensitivity
uscle




Table 1038—Cardiovascular and cardiorenal outcomes trials of available antilyperglycemic medications completed after the ssuance of the FDA 2008 guidelines: GLP-1
réeceptor agonists

ELIXA [260) LEADER (255) SUSTAING (256)* EXSCEL (261) REWIND [259) POMEER-6 (257)
{n = 6,068) {n=5340) {n= 3,27) {n = 14,752) {n =9501) {n = 3,183)
Intervention Lixise natide/ place bo Uraghutide/ placebo Semaghutide ... Eceratide QWY Dulaghutide/ pl aceba Semaghutide oral/placebo
injectionfplacebo placebo
Main inchaion criteria Type 2 disbetes and Type 2 diabetes and Type 2 diabetes and Type 2 diabetes Type 2 disbetes and Type 2 disbetes and high
history of ACS preexisting CVD, preexiiting CVD, with or without prior ASOVD CV risk fage of =50
(<180 days] CxD, or HF a1 HF, or C¥D o presdaiting CVD event or rik years with established
=50 years of age =50 years of age factors for ASCVD CVD or CED, or age of
or CV risk at =60 o O risk at =60 =60 years with CV
yoars of age yeors of age risk factors only)
A1C inchusion criteria (%) 55110 =70 =7.0 65-10.0 =05 HNone

Age |years)t 603 643 64.6 62 662 o
Race (% White) 75 3
Sex (% male) 643 634
Disbetes duration [pears)t 9.3 128 119 12 105 149
Madian follow up (years) 21 18 24 32 54 13
Statin use (%) 85.2 (o Bpid-lowering)
Metformin use (%) 66 [ 71 77 8l A
Price CVD/CHF (%) 8470122
Mean baselne ALC (%] .7 ar a7 80 7.4 a2

Maan difference in ALC -a.7
between groups at end of
treatment (%)

Year started/reported
Primary outcome§

2010/ 2015

&point MACE
102 (0.89-1.17)

2010/2016

3-paint MALCE
0.87 (0.78-097)

201372016

3-point MACE
074 058-09%5)

2010/2017

Apoint MACE
091 (0.83-1.00)

20112019

3-point MACE
088 (0.79-0.99)

20172019

Jpoint MACE
a7 (a57-1.11)

Contimed on p SI89



Table 10.35-Continued

ELXA {260) LEADER (255) SUSTAING (256)* EXSCEL (261) REWIND 259) PIONEERE (257)
{n = 6,068) (n =9340) {n=3297) {n =14,752) (n=950) {n =3,183)
Key secondary outcome$ Expanded MACE Expanded MACE Expanded MACE Indinvidual Compaite Expanded MACE or HF
102(090-1.11) 088 (0.81-096) Q.74 (0620439 components of microva scular haspitalization
MACE (see outcome (eye or 0.82 (0.61-110)
below) remal outcome)
087 (0.79-0.95)
Cardiovatcular death$ 0.98 (0.78-1.22) 078 P66-093) 098 P651.48) 028 (0.76-1.02) 0.91 (0. 78-1.06) Q8 (027-092)
M 103 (0.87-122) 086 (0.73-1.00 0.74 P51-1.08) 097 (085-1.10) 0.96 (0.79-1.15) 118 (0.73~1.90)
Stroke$ 112 {0.79-158) 086 (0.71-1.06) 061 P38-099) 0285 (0.70-1.03) 0.76 (0.61-0.95) 0.74 (035-157) /
HF haspitalization§ 0.96 (0.75-1.23) Q87 (0.73-1.05) 1.11 P.77-161) 094 (0.78-1.13) 093 (0.77-1.12) Q.86 (048-155%5) /
Unstable angina 1.11 (0.47-262) 098 (0.76-1.26) 082 PAI-1.44) 105 (094-1.18) 1.14 (0.84-154) 156 (060-4.01)
hositakization$
All-cause mortality§ 0.94 {0.78-1.13) 085 (074097 105 0.74-150) 0286 (0.77-0.97) 0.90 (0.80-101) 051 (031084
Worsening nephropatiys|| - 078 (067-092) 064 DAG-088) - 0.85 (0.77-093) —

-, not asessed/reported; ACS, acute coromary syndrome; ASCVD, atheroscierotic cardiovascular disease; CHF, congestive heart fallre; OXD, chronic kidney disease; CV, cardiovascular; CVD, aardiovascu-
i dsease; GLP-1, ghxagondike peptide 1; HF, heart falure; MACE, major adverse cardiovascd ar event; M, myocardial infarction. Data in this table were adapted from Cefalu et al. (313). *Powered to
rule out 3 hazard ratio of 1.8 superiority hypathesis not prespecified. tAge was reported as means in all trials; dabetes duration was reported as means in ol trials except EXSCEL, which reported me-
dians. $Significant difference in AIC between groups (P < 0.05) AAIC change of 0.66% with 05 mg and 1.05% with 1-mg dase of semagiutide. SOutcomes reported as hazard ratio (95% Q).
[|Worsening nephropathy is defined as the new onset of urine albumin-tocreatinine ratio >300 mg/g creatinine or a doubling of the serum ceatinine leve and an estimated glomerular fitration rate
of <45 mi/min/1.73 m?, the need for continuous renal replacement therapy, or death from renal disesse in LEADER and SUSTAING and a5 new macoalbuminuria, a sustained decline in estimated glo-
merular filtration rate of 30% or more Fom baseline, or chronic renal replacement therapy in REWIND. Worsening nephropathy was a prespedfied eploratary adudicated outcome in LEADER,
SUSTAIN-6, and REWIND.




SUSTAIN 6 —
REWIND — 12% RRR for Primary & Secondary CVD

CKD/DKD/Nephropathy Reduction
Favorability — LEADER, SUSTAIN 6, & REWIND

WEGOVY Data — semaglutide for weight loss
SELECT — 20% RRR in MACE for patients with Obesity or Overweight
Independent of DM-2

FLOW Data — Favorability for Heart Failure



SGLT-2|

Mechanism of Action & ASCVD QOutcomes Trial Data Review



Mediates 90% of ¢

Current SGLT-2i's inhibit < 50% glucose
excretion thru urine. (UA — glucosuria)

Glucose excretion is mitigated by Plasma
glucose levels

Minimal Hypoglycemic occurrence
Modest Weight loss & BP lowering
Volume loss

Glucose excretion is dependent on Kidney
Function

Ineffective — GFR <30 mL/min/1.73 m2

» Fournier's Gangrene
« Bone loss & Fracture Risk
* Unclear mechanism of action vs
secondary side effects — Falls(?)
* Volume Loss & diuresis
« Mindful of HF management
» Increased DKA incidence
» Ketosis-Prone DM-2, Pancreatig
Insufficiency, EtOH abuse, Ketogenic
diets, Acute stressors (surg/hosp/inf)
« *Slight increase LE Amputg#ions*



Increased Hepatic Glucose Uptake
Decreased Steatosis

Decreased Blood Pressure
Decreased Afterload
Decreased Preload

Increased
Glucosuria and
Natriuresis

—ly

Increased Glucagon
Decreased Plasma Volume Increased Lipolysis
Increased Endothelial Volume Decreased Insulin

Weight Loss

Motivation For Use:

* Once Daily PO Dosing (AM)
« Minimal Risk for Hypoglycemia
« Alc Lowering —0.5-1%
 Modest Weight Loss — 5-8 |
* Optimize Diuretic Use
« Systemic Complicatio
Reduction:
« ASCVD, HF, C




SGLT-2 ASCVD OUTCOMES TRIAL DATA

Table 10 3C—-Cardiovascular and cardiorenal outcomes trials of avalable antihyperglycemic medications completed after the ssuance of the FDA 2008 guidelines: SGLT2
inhiitors

EAPTROR- Laduced EAPERDRPwiawd
BMPAREG CANVAS DECARETIM S8 DAPALAD (250314) DAPAMF (14) Qs (242.116) DEMER 252)
OUTCOAE (12) Program (12) Qe CREDENCE Q47) (p =4304,2.906 VERTS OVQS42S) (r =478 4983  (p =730 1856 (=593, 293 wh  (a =~ 6,283, 2300
i = 7020) (= 10242) = 17,160) o = 4402) WA Sabetes) r= 4248 With Sabetes) Wb Sabetes) dubae) W debated

IS rvecson irpgPoinbhoto Ceagfotn/pheto Dmpagfainiphctn Ceagfainfpheto Dpagfain/photo tgPfoinblcte Oepmgforn/dacto Empyifornbhiono® ivgmgfan/deeto Dy Potnbboto

Man incdton cAteda Type 2 Sbetes and  Type 2 dubetes ard Type 2 dhbetes and  Type 2 dabetes and Abuminuric kideay  Type 2 dabates and NYHA cliss 0, I, o NYHA s ), 1, o NYMA dass I, 10, or IV NYHA dass 1, 0, or
preadsing CVO provdsiog CVO 8 anabished ASCVD  abuminudc dseame, WA or AKND W e falue WV hewt fiue haart fabure and an IV hean falkre
=30 yoans of age o multple dak Wiray Sieme wihout Gabates ard e epcton ard an e ation epction faction ad » qecion
or =2 OV sk factoms for ASCVD Facton =A0%, facion = 4%, >N Faxton 0%
factom at =50 WIR o W oot Wb or withaut W or wihout
yoan o age Y Sadates Cubatws

7.0-108

4109

7A% (73% b Bose
Wb Sdews)




Table 10.3C—Continued

APERORReduind  INPERORPresevad
EANVARIG CANVAS OECLARE-TAYI S8 OAPALXD (250,114) DAPAHF (14) @sn (M2, 116) DEUVER (25D
OUTCOME (1D Frogam (2) Q249 CREDENCE Q400 (p =4.304,2906 VETS CV(ZBAIS) (2= 4744 1583 (=170, 18% =595 2930wh  {(1=628, 2307
(a=7.20) i = 10,342) in = 12160 (a=a01) W Cabae) i = 2246) wih Sabens) W abates) Cabaws) Wik Gabews)
Pimary cutoomed Jpoint WG Jpoirt MG 3 polet MACE S0, doublirg of = 50% decline In Jport MACE Weorsaning Peart CV domh or HF CV death or HF Womaning F or OV
Q86 (G740 06 pISOM 09 (084-1.00) CRiine, o oA B o 0O pas-111) falue or domh P gaton Pospt duisoe ceah
O demh or WF deat fromm rerwl G torm nrd from OV caveen Q75 (065088 0.7 ©0E9Q%0) oR P.N-092)

& poiet MACE
049 (078200

Cadovasode dexhy 062 0.490.77)
e Q87 (0.70-1.09)
Sy che L18 0891 %)
W hosptdlimiond 08 [0.50-0.55)

rstabie wgra
Porgulsatont

Nbcasa mortligd Q68 05)-0R)

Weasrrg
reaphropaty b

09 0741 M)

061 0530 0)

087 0. 2-106)
089 073109
087 @-109)
0.6 0.R-047)

087 P M-101)
0£0 LO-07)

Pogeaigaton
023 (07309%)

Db o any
cane 0.93
D104

Raral compotte
(240% dereure
neGFRreen
<80 md e/
1w, ew
BSA0, or ®ah
from mnd or CV
Cacsat
076 (067-047)

092 082117
089 0.774.00
101 084220
Q73 061080

P10
Q53 04065

or CV caum
070 pisom)

V St or ¥
rospuligion
068 psrom)

Jpoirt NACE O 80
(067-Q93)

073 p&-100)

061 0Q-030)

o83 p&-100)

(See parary
ot Coera)

or CV chvse
081 (051072

230 dechon in
WGFR BKD o
et fom
nrd cane
056 (0450 68)

O demh or WF
Pogpialgaton
071 (055-092)

Dogh o
Yy chae
069 (053-0.53)

08 058412

(e pAmany
oA0me )

074 PESO)
Resuks Od not e
by Gdews VL

CV death or WP
Pospldiimon
08 05103

oV dean
oR 07-111)

Raral dexh, mral
roplacavent
therapy, of
doublng of
aeIrire
08 Da-1q)

CV St or ¥
Posgiuligion
075 p&s-om)

092 (077-111)
104 (086-12¢) -
106 (C22-137) -
070 (054-090)

08I P N-057)

(e wonday 071 D.M-118)

Tad ¥
PORINIBATCrS st and recarent)

070 (058-0.835)

A dope of

darge in eFR
123 (L10230)

092 075112

092 73110
Comgonme raval

ouncome 050
LoR-em

NI HF hospitalzgtions  Tomal rumber

0N pa-an)

worsning
rd OV mams

Rge of decliow 0 GFR 0.77 0.99-029)

(<18 wn 28
/oA 73 m';
P < Q000

051 (Q76-20%)

073 (Q61-0.88)

100 (087-115)

Cormrgrnite mnd
ovicome**
0% 0.73-124)

Oarge in LCOQTSS
Mmathd il
(103420

M darge 0
WeQrs
24015494

Nicage moruity
0.9 02-107)

0.8 (Q74-105)

-, not assessed/reported; CHF, congestive heart falkre; CV, cardiovascdar; CVD, cardovasculyr disease; oGFR, estimated glomerdar filtration rate; ESRD, end4tage renal disease; HF, heart falure;
KCCQ TSS, Kansas City Cardiomyopatty Questionmaire Total Symptom Score; MACE, major adverse cardovacula event; ML myocardial infarction; SGLT2, sodium—-ghucose cotransparter 2 NYHA, New
York Heart Association. Data in this table were adapted from Cefalu et al. {313) *Baseline characteristics for EMPEROR-Reduced dispayed as empagificein, placebo. tAge was reported a1 means in ol
trisls; diabetes duration was reported at means in all trials except EMPA-REG OUTCOME, which reported as percentage of population with diabetes duration >10 years, and DECLARE-TIMI 58, which re-
ported median. tSignificant difference in A1C between grows (P < 0.05). “AIC change of 0.30 in EMPA-REG OUTCOME is based on pooled results for both doses (ie, 0.24% for 10 mg and 0.36% for
25 mg of empagifiozin). 50utcomes reported as hazard ratio (95% Cl). | jDefinitions of warsening neplropathy differed between trials. * *Composte outome in EMPEROR-Preserved: time to first occur-
rence of chronic dialysis, renal transplantation; sustained reduction of =40% In eGFR, sustained eGFR <15 mI/min/1.73 m” for individuals with baseline eGFR =30 mi/min/1.73 m’.




Meta-analysis — suggestive of EM
Heart Failure Reduction
Favorability — Class Effect
CKD/DKD Reduction
Favorability - CANVAS, EMPA-REG, & DAPA-CKD



Outpatient &
Inpatient
Management




Goal: Cardiorenal Risk Reduction in High-Risk Individuals with Type 2 Diabetes (in addition to comprehensive CV risk management)*

+ASCYD! +Indicators of high risk +HF +CKD
Defined differently across While definstions vary, most Current or prior ¢GFR <60 mUmin per 1.73 m* OR
CVOTs but all included comprise 255 years of age symptoms albuminuria (ACR 23.0 mg/mmeol
indrriduals with established with two or more addonal of HF with [30 mg/g]). These measurements
OVD (e.g., ML stroke, any risk factors (including obesity, documented may vary over time; thus, a repeat
revascularization procedure). hypertension, smoking, HFrEF or HFpEF measure is required to document CKD.
Variably included: conditions dyslipidemia, or albuminuria)
such as transient ischemic
attack, unstable angina,
amputation, symptomatic

or asymptomatic coronary
Eo— PREFERABLY
SGLIZi" with primary evidence of
reducing CKD progression
Use SELT2i in pecple with 2n e6FR
220 mUmin per 1.73 m*; oace initiated

+ASCYD/Indicators of High Risk

GLP-1 RA with proven CVD benefit if
S6LI2i not tolerated or contraindicated

If A1C above target, for patients on
SGLTZi, consider incorporating a

« For patients on a GLP-1 RA, consider adding SGLIZi with s -

proven CVD benefit or vice versa
« TI0*

* In people with HF, CXD, established OVD or multiple risk factors for OVD, the decision 1o use a GLP-1 RA or SGUTZI with provea berelit should be independent of background use
recommandation is warraated for prople with CVD and 2 weaker recommendation for those with indicators of high CV risk. Mereover, 2 higher absolute risk reduction and thes o
are seen at higher levels of baseline risk and should be factored into the shared decision-making process. See text for detads: » Low-dose TZD may be better tolerated and sim
renal cutcomes trials demonstrate their efficacy in reducing the risk of composite MACE, CV death, all-cause mortality, MiL HHF, and renal cutcomes in individuals with T20 with
# For GLP-1 RA CVOTs demonstrate ther efficacy in reducing composite MACE, OV death, all-cause mortality, ML stroke, and renal endpoints in individuals with T20 with establis




GLP-1 BE
PRACTICE

JIUriCc

Documentation/Strict Criterio

Prescribing scrutiny & legal action

Cost of Meds!
PAP/Copay programs
CM & Clinical Pharmacist as y&source

Avoid Compounded Formulgtions!




SGLT-2I B
PRACTICE

resolves concerns
« Stop meduse if recurrent
Coordinate with Cardio/AHF Te eghro

regarding concomitant RAASI/grurefic use

Suggest avoidance with acitve LE
wounds/PAD care — Use gfterresolution (¢)




- American College of Cardiology-

- American Stroke Association —
New England Journal of Medicine -
Up To Date - www.uptodate.com



http://www.diabetes.org/
http://www.aha.org/
http://www.acc.org/
http://www.stroke.org/
http://www.nejm.org/
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