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Objectives

« For your patients with T2D, apply the results of landmark diabetes trials
that established improved glycemic control reduces the risk of diabetes-
related complications

* In patients with T2D and CVD, treat patients using an evidenced-based
approach based on the results of CV, HF, and CKD outcome trials

* For your patients with T2D, apply the evolving paradigm by which the
treatment of T2D (A1C reduction) has shifted to an outcome-based
approach focused on risk reduction, particularly in older patients with
established CVD, HF, or CKD

* Review Continuous Glucose Monitors and how they may provide
additional information to assist in managing your patients with T2D

7 Out of 10 Patients with T2D.....

Dl

of
Cardiovascular Causes

Laakso M. J Intern Med 2001; 249: 225- 235.
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CKD and CV Risk

« Patients with CKD are 5X more likely to die
from CV causes than develop ESKD

Reduce CV Risk!

« PCPs manage 90% of patients with T2D

« We need their help to help reduce the risk
of adverse CV events and CVD in patients

with T2D

Shrivastav M et al. Diabetes Spectrum 2018 Aug; 31(3): 279-287.
Davidson JA et al. Mayo Clin Proc 2010;85(Suppl.12:53-54).
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T2D and CV Risk

1) Glycemic control and CV Risk
2) GLP-1RA and CV (and Renal) Risk

3) SGLT-2i and CV (and Renal) Risk

Which Randomized Controlled Trial Demonstrated
Cardiovascular Risk (CV) Reduction with Improved (Intensive)
Glycemic Control in Patients with T2D at High CV Risk?

A. ADVANCE

B. ACCORD

C. VADT

D. None of the above

@ CONTINUING EDUCATION COMPANY
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1) Glycemic Control and CV Risk

Impact of Intensive Therapy in DM: Summary of Major RCTs

Microvascular CVD Mortality

DCCT (DM-1) [V
W

Follow-up Follow-up RCT Follow-up

(Alc 7.2 vs.9.1%

)
UKPDS 33
(Alc 7.0 vs. 7.9%)

ACCORD
(Alc 6.4% vs. 7.5%

ADVANCE
(Alc 6.3% vs. 7.0%)

VADT
(Alc 6.9% vs. 8.4%)
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Kendall DM, Bergenstal RM. ©International Diabetes Center 2009, 2015 RCT: Initial Randomized Controlled Trial
UKPDS Group. Lancet 1998;352:854; Holman RR. NEJM 2008;359:1577; DCCT Group. NEJM 1993;329;977; Nathan DM. NEJM 2005;353:2643. Follow-up: Observational Studies Post RCT
Gerstein HC. NEJM 2008;358:2545; Patel A. NEJM 2008;358:2560; Duckworth W. NEJM 2009;360:129. (erratum:361:1024); DCCT Group. JAMA 2015;313:45; Hayward RA. NEJM 2015;372:2197; Reaven PD. NEJM

2019;380:2215.
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e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 14, 2007 VOL. 356 MO, 24

Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.
FDA NEWS RELEASE

For Immediate Release: Nov. 25 2013
Media Inquiries: Morgan Liscinsky. 301-796-0397, morgan liscinsky@hhs.fda.gov
Consumer Inquiries: 8868-INFO-FDA, druginfo@fda.hhs.gov

FDA requires removal of certain restrictions on the diabetes drug Avandia

The U.S. Food and Drug Administration today announced it is requiring the removal of certain restrictions on prescribing and use of the diabetes drug
Avandia (rosiglitazone) to reflect new information regarding the cardiovascular risk of the medicine. Today's actions are consistent with the
recommendations of expert advisory committees.

Results from the Rosiglitazone Evaluated for Cardiovascular Quicomes and Regulation of Glycemia in Diabetes (RECORD) clinical trial showed no
elevated risk of heart attack or death in patients being treated with Avandia when compared to standard-of-care diabetes drugs. These data do not
confirm the signal of increased risk of heart attacks that was found in a meta-analysis of clinical trials first reported in 2007.

Nissen SE and Wolski K. N EnglJ Med. 2007 Jun 14;356(24
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Since the 2008 FDA Mandate, >190,000 Patients Have
Been Enroued in CVOTS1 B GLP-1RA [l DPP-4 inhibitor [ll SGLT2 inhibitor

rRepomcvoss M oo DECLARE-TIMI 587 s

SAVOR-TIMI 532
Saxagliptin Exenatide EepAT ez Ertuglifiozin
16.902 NSI4752° |l 30 MACE and CV death or hHF RE000

CAROLINA'® AMPLITUDE-O*'
v Linagliptin Efpeglenatide
N=14671 N=6041 N=4076

4P-MACE

2021

CANVAS
Program?
Canaglifiozin
N=10,142

EMPA-REG SUSTAIN-61 REWIND5.16 PIONEER 6" SouLz
Semaglutide (oral)
N=9642

DUl b e Semaglutide (inj.) Dulaglutide [l Semaglutide (oral)
N=3207 N=3183

Empaglifiozin
N=7020
Markers on timeline represent trial completion (except for AMPLITUDE-O and SOUL, for which estimated trial completion dates are provided), all of which come from

ClinicalTrials.gov. Primary endpoint is 3P-MACE unless indicated otherwise.
DPP-4=dipeptidyl peptidase-4; FDA=Food and Drug ini ion; GLP-1 like peptide 1 receptor agonists; MACE=major adverse CV events.

See slide notes for full list of references.

N=9901
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Question 2

A 62-year-old man presents for management of type 2 diabetes
mellitus, which was diagnosed 6 years ago. His hemoglobin Aic has
been well controlled on metformin therapy. He was initially only taking
500 mg daily, but the dosage has been slowly titrated to 1000 mg twice
daily. His most recent A1C measurement was 6.4% (46 mmol/mol).
Coronary artery disease was diagnosed 3 years ago, and he has had 3
coronary artery bypass grafts. He has no symptoms of chest pain, or
shortness of breath. He recently underwent transthoracic
echocardiography, and his left ventricular ejection fraction was 50%.

He has 45 pack-year history of cigarette smoking, but he quit 3 years
ago. He has hypertension and hyperlipidemia controlled with atenolol
50mg once daily, lisinopril/hydrochlorothiazide, 20 mg/12.5 mg once
daily, and atorvastatin, 80 mg daily.

(©) CONTINUING EDUCATION COMPANY
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Question 2 (Continued)

On physical examination, his blood pressure is 136/78 mm Hg
and pulse rate is 66 beats/min. His height is 63 in (160cm), and
weight is 176 Ib (80 kg) (BMI = 31 kg/m2).

Laboratory Test results:

Total cholesterol = 112 mg/dL

LDL cholesterol = 45 mg/dL (<100 mg/dL) (SI: 1.61 mmol/L [<2.59 mmol/L])
HDL cholesterol = 35 mg/dL (>60 mg/dL) (SI: 0.91 mmol/L [>1.55 mmol/L])
Triglycerides = 105 mg/dL (<150 mg/dL) (SI: 1.63 mmol/L [<1.70 mmol/L])

Estimated glomerular filtration rate = 63 mL/min per 1.73 m2
(>60mL/min per 1.73 m2)

@ CONTINUING EDUCATION COMPANY
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Which of the Following Is the Best Next Step to
Reduce this Patient's Cardiovascular Risk?

A. Increase lisinopril

B. Add once weekly subcutaneous
semaglutide

C. Add spironolactone
D. Add icosapent ethyl
E. Add ezetimibe

(©) CONTINUING EDUCATION COMPANY
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2) GLP-1RA and CV Risk (and Renal Risk)
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Characteristics of GLP-1RA CVOTsab

d
ELIXA® LEADER" SUSTAIN6' EXSCEL HARMONYY REWIND? PIONEER
N 6068 9340 3297 14752 9463 9901 3183
d Lixisenatide Liraglutide Semaglutide  Exenatide LAR Albiglutide Dulaglutide Semaglutide (oral)
Drug Teste 20 meg/day 1.8mg/day  0.50r1mg/week  2mg/week 30 or 50 mg/week 1.5 mg/week 14 mg
Prior CVD 100% 81% 83% 73% 100% 31% 85%
Mean Age 60y 64y 54y 62y 64y 66 y 66y
Women 30% 36% 39% 38% 31% 46% 32%
Median F/U 2.1y 3.8y 2.1y 3.2y 1.6y 5.4y 13y
DM Duration 9.2y 12.8y 139y 131y 14.2y 105y 149y
Baseline Alc 7.7% 8.7% 8.7% 8.1% 8.8% 7.3% 8.2%
Baseline eGFR 76 ~75 ~75 76 79 77 74
Insulin Use 39% 45% 58% 46% 59% 24% 61%
aDefinitions of CV disease vary by study, making cross-trial comparisons difficult
Only data form published articles are included
°MACE*: nonfatal MI, nonfatal stroke, hospitalization for angina or unstable angina, or CV death
dMACE?: nonfatal MI, nonfatal stroke, or CV death
Pfeffer MA et al. N Engl J Med 2015; 373:2247-2257. Holman RR et al. N Engl J Med. 2017 Sep 28;377(13):1228-1239.
Marso SP et al. N Engl J Med. 2016 Jul 28;375(4):311-22. Hernandez AF et al. Lancet. 2018 Oct 27;392(10157):1519-1529.
Marso SP et al. N Engl J Med. 2016 Nov 10;375(19):1834-1844. Gerstein HC et al Lancet. 2019 Jul 13;394(10193):121-130.
Husain M et al. N Engl ] Med 2019; 381:841-851.
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Individual trials Meta-analysis
Major adverse cardio- Individual cardio-
vascular events ("MACE") vascular endpoints
A B
ELIXAF p=0.78 MACE[ — p <0.001
LEADERF 9 p=0.015 Myocardial infarctionf- —o—  p=0043
SUSTAIN-6f —O— p=0.016
MACE Strokef —@— p < 0.0001
components
EXSCELF —— p =0.061
Cardiovascular mortality —— p =0.003
Harmony Outcomes- —— p < 0.0001
- ity[- =0 =0.001
REWINDL p=0.026 All-cause mortality| p
PIONEER-6} © p=017 Hospitalization for heart failuref —— p=0.028
06 08 10 12 14 07 08 09 10 11 12 13
Hazard ratio (- 95 % confidence interval) Hazard ratio (- 95 % confidence interval)
Lixisenatide
@ Liraglutide

]
]
(&}
L]

) Semaglutide s.c.

Exenatide g.w.
Albiglutide
Dulaglutide

Oral semaglutide

Nauck MA et al. Mol Metab. 2021 Apr;46:101102.
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MACE

HR Weight
Study Favours GLP-1RA with 95% CI (%)
ELIXA —h— 1.02[ 089, 1.17] 1525
LEADER - 0.87( 0.78, 0.97) 18.99
SUSTAIN-6 —a 074[ 058, 0.95] 6.88
EXSCEL E B 091[ 0.83, 1.00] 2145
HARMONY —— 078[ 068, 0.90) 14.85
REWIND —— 0.88[ 0.79, 0.99] 1842
PIONEER 6 ——t— 079[ 057, 1.10) 4.6
Overall E 0.87[ 0.80, 0.96]
Heterogeneity: 1° = 0.00, I’ = 46.61%, H’ = 1.87
Testof 6 = 6; Q(6) = 10.15, p = 0.12 | ||

050 075 100 125 150
Random-effects empirical Bayes model
Knapp-Hartung standard errors
1: History of CVD
LEADER —— 0.83( 074, 093] 2535
SUSTAIN-6 e a— 072( 055, 094 461
EXSCEL N B 090( 081, 099] 3287
REWIND —8— 087 074, 1.02] 1286
PIONEER 6 R — 083 058, 1.18] 269
Heterogeneity: 1° = 0.00, I = 0.00%, H' = 1,00 E 0.86] 0.80, 0.92]
Testof 8 = 6;: Q(4) = 2.90, p = 0.57
2: Mo history of VD
LEADER ——t——e——> 120| 0.86, 1.67) 3.01
SUSTAIN-6 > 100 041, 244] 041
EXSCEL 099 077, 1.28] 513
REWIND 087 074, 1.02) 1286
PIONEER 6 . > 051 015, 171] 023
Heterogeneity: 1° = 0.00, I = 2.32%, H' = 1.02 094 083, 1.07]
Testof 0, = 0: Q(4) = 4.13, p= 0.39
Test of group differences: Qu(1) = 147, p = 0.22
0.50 0.75 100 125 150
Giugliano D et al. Diabetes Obes Metab. 2019 Nov;21(11):2576-2580.
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GLP-1RA and Renal Benefit?

CKD

€V, candiowascular; CXD,
myocardial nfareson; T20, type 2 diabetes

ACK was compeised of CV deseh, M, asd serke.
iy cutcome was comprised af development of macroalbuminurta, doubling of serum erentinine of an eGFR of 40 mLmia/173 m?, kidney
et therapy, ar desth due 1 idney disense
mponine Kiceey wutcome. was comprised of persstent macroalbuminssia, doubling of serum creaiinine or an eGP, of <43 mLmia/1.73 mw?, ox Kidney
ement therupy.

Filtration s MACE, major sverss cardia events; M1,

failure

Reduced risk of fatal or non-fatal M1
Reduced risk of hospital admission for heart

Table 1
CV and kidney outcomes of GLP1-RA CVOT trials.
Trial Drug Population CV outcomes Kidney outcomes
ELINA lixisenatide Patients with T2D and recent Ml Noninferior to placebo for primary end point Reduced risk of developing
ar unstable angina including CV death, non-fatal MI, non-fatal stroke,  macroalbuminuria
hospitalization for unstable angina
LEADER liraglutide Patients with T2D and high CV « Reduced risk of 3-point MACE" Reduced risk of composite
risk o Reduced risk of CV death kidney outcome”
* Reduced risk of all-cause mortality
SUSTAIN-6 subcutaneous Patients with T2D and CVD, » Reduced risk of 3-point MACE" Reduced risk of composite
semaglutide chronic heart failure, or CKD » Reduced risk of non-fatal stroke kidney outcome’
with a CV risk factor
PIONEER & oral semaglutide Patients =50 years old with CVD  « Reduced risk of CV death Not available
or CKD, patients =60 years old « Reduced risk of all-cause mortality
with CV risk factors
EXSCEL exenatide Patients with T2D with or Noninferior to placebo for primary end point Reduced risk of composite
without CVD ing CV death, fatal MI, fatal stroke kidney outcome”
Harmony albiglutide Patients =40 years old with CVD  « Reduced risk of 3-point MACE" Not available
Outcomes & Reduced risk of fatal or non-faral MI
REWIND dulaglutide Patients =50 years old with T2D » Reduced risk of 3-point MACE" Reduced risk of composite
and CVD or CV risk factors » Reduced risk of non-fatal stroke kidney outcome’
Reduced risk of worsening
kidney funetion
AMPLITUDE-O efpeglenatide Patients with T2D and CVD or » Reduced risk of 3-point MACE" Reduced risk of composite

kidney outcome

4 Gomposite kidney outcomes included kidney replacement therapy oe death due 10 kidaey disease.

* Composite kidary outcome included development of macroalbuménuria, a sustained

7% decl

line In ¢GFR. or kidney replacement therapy

poni
stage kidney disease, or death due o any cause.

Michos ED et al. American Journal of Preventive Cardiology 14 (2023) 100502.

Increase in albumin

30%, a sustained >40% decline in eGFR, end
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Effects of Semaglutide on Chronic Kidney
Disease in Patients with Type 2 Diabetes
The Flow Trial

*  Randomly assigned patients with type 2 diabetes and chronic kidney disease (defined by an
estimated glomerular filtration rate [eGFR] of 50 to 75 ml per minute per 1.73 m2 of body-
surface area and a urinary albumin-to-creatinine ratio [with albumin measured in milligrams
and creatinine measured in grams] of >300 and <5000 or an eGFR of 25 to <50 ml per minute
per 1.73 m2 and a urinary albumin-to-creatinine ratio of >100 and <5000) to receive
subcutaneous semaglutide at a dose of 1.0 mg weekly or placebo.

*  The primary outcome was major kidney disease events, a composite of the onset of kidney
failure (dialysis, transplantation, or an eGFR of <15 ml per minute per 1.73 m2), at least a 50%
reduction in the eGFR from baseline, or death from kidney-related or cardiovascular causes.

*  Prespecified confirmatory secondary outcomes were tested hierarchically.

Perkovic V et al. NEJM 2024 Jul 11;391(2):109-121. doi: 10.1056/NEJM0a2403347. Epub 2024 May 24.
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The Flow Trial

A First Major Kidney Disease Event B First Kidney-Specific Component Event

100+ 35
40 Hazard ratio, 0.76 (35% C, 0.66-0.38) 100 257 Hazard ratio, 0.79 (95% CI, 0.66-0.94)
90| 321 p=0.0003 90-| 20
4 g % Placebo 8 g
g i 13
g 70 15 = 70 10 Placebo
T ool 10 Semaglutide =
3 0 T o s Semaglutide
% 504 w504
& 1w L S S e N S R ° L e e T A e e |
g = 0 & 12 18 24 30 36 42 43 Eﬂ 404 0 & 12 18 24 30 36 42 43
g 304 E 304
g
& 204 3 20
104 104 /_r_/_f_r_/
0 I T T T T T T 0 R T T T T T
o 6 12 13 24 30 36 47 43 6 12 18 24 30 16 42 48

Meonths since Randomization Months since Randomization

No. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 660 354
Semaglutide 1767 1733 1693 1640 1572 1489 1131 742 392

No. at Risk
Placebo 1766 1736 1682 1605 1516 1408 1048 680 354
Semaglutide 1767 1738 1693 1640 1572 1489 1131 742 392

Perkovic V et al. NEJM 2024 Jul 11;391(2):109-121. doi: 10.1056/NEJM0a2403347. Epub 2024 May 24.
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The Flow Trial

C Death from Cardiovascular Causes

D Total eGFR Slope

1009 157 Hazard ratio, 0.71 (95% CI, 0.56-0.89) 431%

90-|
4 10 —~ 46
s 304 Placebo 2
a
g ™ s ~ 4 Semaglutide
= g0 Semaglutide =
£ ¢ T 4
5 504 = £
o 0 — T T T T T = .
B 40 0 6 12 18 24 30 36 42 48 E 40
HEES = Placebo

38

5 0] 2 Difference in annual slope, 1.16 ml/minf1.73 m?

(95% CI, 0.86-1.47)

104 I 364, po0.001

0+ T T T T T T T 0 T T T T
[ 12 18 24 36 42 43 012 52 156 208
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 1766 1737 1897 164l 1601 1544 1185 772 437 Placeba 17661663 15731609 1400 1441 1284 876 609 199

Semaglutide 1767 1739 1703 1665 1627 1583 1234 338 460

Semaglutide 17661665 15901606 1521 1468 1345 952 651 218

CONCLUSIONS

Semaglutide reduced the risk of clinically important kidney outcomes and death from cardiovascular causes in

patients with type 2 diabetes and chronic kidney disease.

Perkovic V et al. NEJM 2024 Jul 11;391(2):109-121. doi: 10.1056/NEJM0a2403347. Epub 2024 May 24.
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3) CV (and Renal) Risk Reduction and SGLT-2i
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Baseline characteristics of patient populations by trial
EMPA-REG CANVAS DECLARE-
OUTCOME" Program? TIMI 583 VERTIS CV
SGLT2 inhibitor Empaglifiozin  Canagliflozin  Dapaglifiozin ~ Canagliflozin  Ertugliflozin
N 7020 10,142 17,160 4401 8246
Duration of follow-up, median, 31 54 45 56 30
years
Age, mean + SD, years 63.1+8.6 63.3+8.3 63.9+6.8 63.0+92 64.4 +8.1
Female, % 28.5 35.8 37.4 33.9 30.0
HbA1c, mean = SD, % 8.1+0.8 8.2+0.9 8.3+£1.2 83+1.3 8210
Diabetes duration, mean + SD, NA 13578  11.8+78  158+86  13.0:83
years
Established CV disease, % 100 65.6 40.6 50.4 100
History of HF, % 101 14.4 10.0 14.8 237
Reduced kidney function (eGFR
<60 mL/min/1.73 m?), % 259 20.1 7.4 59.8 219
CV, cardiovascular; eGFR, estimated glomerular filtration rate; HbAc, glycated hemoglobin; HF, heart failure; NA, not available; SD, standard deviation.
1. Zinman B etal. N Engl J Med 2015;373:2117-2128. 2. Neal B et al. N Engl J Med 2017,377:644-657. 3. Wiviott SD et al. N Engl J Med 2019;380:347-357.
4. Perkovic Vetal NEngl JMed 2019; 380:2295-306.
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SGLT-2i Landmark CVOT Summary in T2D

EMPA-REG*
vs

DECLARE-TIMP

CANVAS™

VERTIS*

vs
placebo, n-7020) placebo, n=17 160)

vs
placebo, n=10142)

vs
placebo, n-8246)

Main inclusion criteria

Aged older than

i disease, i disease 40years, established
eGFR =30 mLper min  disease (40-6%) o cardiovascular disease
per173m* multiple cardiovascular

risk factors (59-4%)

Key cardiovascular outcome: major adverse cardiovascular events

Placebo 439 242 315 40.0

SGLT2 inhibitor 37-4 226 269 390

HR (95% C1) 086 (0.74-0-99) 093 (0-84-1.03) 0.86 (0-75-0-97) 0.97 (0-85-111)
Key d lar death

Placebo 202 71 12.8 19

SGLTZ2 inhibitor 12-4 70 116 18

HR (95% CI) 0-62 (0-49-077) 0-98 (0-82-1-17) 0-87 (0-72-1-06) 092 (077-111)
Key cardiovascular outcome: cardiovascular death or admission to hospital for heart failure

Placebo 301 147 208 270

SGLT2 inhibitor 197 122 163 230

HR (95% CI) 0-66 (0-55-0-79) 0-83 (073-0-95) 078 (0-67-0-91) 0-88 (0-75-1-03)
Key cardiovascular outcome: all-cause mortality

Placebo 28:6 16-4 195 26-0

SGLTZ2 inhibitor 194 151 173 240

HR (95% CI) 0-68 (0-57-0-82) 0-93 (0-82-1-04) 0-87 (0-74-1-01) 0-93(0-80-1-08)
Key cardiovascular outcome: admission to hospital for heart failure

Placebo 145 85 87 11.0

SGLT2 inhibitor 94 62 55 70

HR (95% CI) 0-65 (0-50-0-85) 073 (0-61-0-88) 0-67 (0-52-0-87) 070 (0-54-0-90)

Key cardiovascular outcome: myocardial infarction

Placebo

193 132 126 17.0

SGLT2 inhibitor 16-8 117 112 18-0

HR (95% C1) 0-87 (070-1.09) 0-89 (077-1-01) 089 (073-1-09) 104 (0-86-1.26)
Key cardiovascular outcome: stroke

Placebo 1058 68 96 9.0

SGLT2 inhibitor 123 6.9 79 100

HR (95% C1) 118 (0-89-1.56) 1.01(0-84-1.21) 087 (0-69-1.09) 1.06 (0-82-137)

Brown E et al. The Lancet 2021;398.10296(2021):262-276.
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Time to first MACE - subgroup analysis by ASCVD
Treatment Placebo
MACE .
Rate/1000 Rate/1000 Hazard ratio
patient-years patient-years (95% ClI)

ASCVD EMPA-REG QUTCOME 374 43.9 - 0.86 (0.74-0.99)
CANVAS Program 34.1 41.3 = 0.82 (0.72-0.95)

DECLARE-TIMI 58 36.8 41.0 @ 0.90 (0.79-1.02)

CREDENCE 55.6 65.0 ——- 0.85 (0.69-1.08)

VERTIS CV 40.0 40.3 ® 0.99 (0.88-1.12)
Pooled estimate =1 0.89 (0.84-0.95)

(Q statistic P = 0.34; 1> = 11.8%)

No ASCVD CANVAS Program 15.8 15.5 N S 0.98 (0.74-1.30)
DECLARE-TIMI 58 13.4 13.3 — 1.01 (0.86-1.20)

CREDENCE 22.0 327 —— 0.68 (0.49-0.94)

Pooled estimate 0.94 (0.83-1.07)

(Q statistic P = 0.10; |12 = 56.5%)
I T T 1
0.25 0.5 1.0 2.0
<+ E—
Favors Treatment Favors Placebo
P interaction = 0.63
https://www.acc.org/latest-in-cardiology/clinical-trials/2020/06/16/11/24/vertis
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SGLT-2i and HF
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DAPA-HF*
Dapagliflozin

A Primary Outcome

100 397 Hazard ratio, 0.74 (95% CI, 0.65-0.85)
9] 254 P<0.001
g 80 20+ e
///7
g 701 54 i
S 60 o
©
2 10 ~
£ 50 o
" =
2 404 o
% 30_ c - T T T T T T T 1
£ 0 3 6 9 12 15 18 21 24
3 20
10
o T T T T T T

Primary Outcome:
Composite of worsening heart failure or
death from cardiovascular causes

Primary Endpoint
Without T2D:HR 0.73, 95% CI 0.60-0.88
With T2D: HR 0.75, 95% CI 0.63-0.85

0 3 6 9 12 15 18
Months since Randomization
No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 1096

Dapaglifiozin 2373 2305 2221 2147 2002 1560 1146

210
210

McMurray J et al. N Engl J Med. 2019 Nov 21;381(21):1995-2008.

*Included patients with and without T2D
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DELIVER*
Dapagliflozin

A Primary Outcome
399 Hazard ratio, 0.82 (95% Cl, 0.73-0.92)
100- 254 Es0.001 Placebo
90
20 -
= 804 —
* 154 " Dapagliflozin
o 704 e
g i
£ o 104 -
: —
£ 50 5
2 404 a
5 0 — T T T T T T T T T T
E 304 0 90 180 270 360 450 540 630 720 810 900 990 1080
S
C ;7 T T T  ; T T T T T T 1
0 90 180 270 360 450 540 630 720 810 900 990 1080
Days since Randomization
No. at Risk
Placebo 3132 3007 2896 2799 2710 2608 2318 2080 1923 1554 1140 772 383
Dapagliflozin 3131 3040 2949 2885 2807 2716 2401 2147 1982 1603 1181 801 389

Soloman SD et al. N Engl J Med August 27, 2022. E pub ahead of print

Reduction in risk of CV death or
worsening heart failure

Patients with mildly reduced or
preserved EF (HFpEF)

*Included patients with and without T2D
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EMPEROR-Reduced*

Primary Outcome: Composite of CV death or hospitalization for heart failure

100+ 354

Hazard ratio, 0.75 (95% Cl, 0.65-0.86) Placebo
304 P<0.001
90 - - Empaglifiozin
80 1 ="
T %0 2
g 20 -
g 701 .-
s -
ﬁ 15+ - -
(¥ -
£ 60+ 104 -
] e
5 509 54 S
£
S 404 0 T T T T T T T T T
- 90 180 270 360 450 540 630 720 810 Pl
b acebo
g 30+ . — — Empagliflozin
£ T
w204 T
104 -7
0 — T T T T T T T I
0 90 180 270 360 450 540 630 720 310
Days since Randomization
No. at Risk
Placebo 1867 1715 1612 1345 1108 854 611 410 224 109
Empagliflozin 1863 1763 1677 1424 1172 909 645 423 231 101
Packer M et al. N EnglJ Med 2020; 383:1413-1424. *Included patients with and without T2D
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EMPEROR-Preserved*
The Primary Outcome Was a Composite of CV Death or Hospitalization for Heart Failure
1 Hazard ratio, 0.79 (95% Cl, 0.69-0.90)
P<0.001 Placebo
90 20
80
15
£ 10 Empaglifiozin
] 10
£ 60
3
£ so 5
2
£ 40 77—
2 6 9 12 15 18 21 24 27 30 33 36
E
a 304
204
104
0 } t!: é 1'2 1'5 ly8 2'1 2'4 2'7 370 3‘3 ]‘6
Months since Randomization
No. at Risk
Placebo 2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 681 400
Empagliflozin 2997 2928 2843 2780 2708 2491 2134 1858 1578 1332 1005 709 402
Empagliflozin reduced the combined risk of cardiovascular death or hospitalization
for heart failure in patients with heart failure and a preserved ejection fraction,
regardless of the presence or absence of diabetes
Anker SD et al. N EnglJ Med 2021; 385:1451-1461. *Included patients with and without T2D
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Question 3

A 59-year-old man returns for continued management o ftype 2 diabetes
mellitus, which was diagnosed 15 years ago. He was initially treated with oral
agents, but he has been receiving insulin therapy for the past 5 years. He
currently takes metformin, 1000 mg twice daily, and administers 20 units of
insulin aspart before meals (3 times daily) in addition to 40 units of insulin
degludec at bedtime. His hemoglobin A1C level has ranged from 7.0% to 9.0%
(53-75 mmol/mol) over the past few years, and his most recent hemoglobin A1C
measurements was 8.4% (68 mmol/mol)

He has a history of coronary artery disease and had 2 coronary drug eluting
stents placed 2 years ago for recurrent angina, which has since resolved. He has
chronic kidney disease and macroalbuminuria. He notes peripheral neuropathy
that is well controlled with pregabalin. He also has hypertension and
hyperlipidemia. His current medications are aspirin; clopidogrel; metoprolol;
lisinopril, 20 mg daily; chlorthalidone; and rosuvastatin.

(©) CONTINUING EDUCATION COMPANY
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Question 3 (Continued)

On physical examination, his height is 68 in (172.7 cm) and weight is 225 1b
(102.3 kg) (BMI = 34 kg/m2). His blood pressure is 136/82 mm Hg, and pulse
rate is 74 beats/min. He has 1+ pitting edema in the bilateral lower extremities.
His lungs are clear on auscultation, and his heart has a regular rate and rhythm
with no audible murmur. There is decreased sensation to 10-g monofilament
testing on the distal plantar aspect of his feet bilaterally.

Laboratory test results:

Electrolytes, normal

Creatinine = 1.5 mg/dL (0.7-1.3 mg/dL) (SI: 132.6 umol/L [61.9-114.9 umol/L])
Estimated glomerular filtration rate = 50 mL/min per 1.73 m2 (>60 mL/min
per 1.73 m2)

Hemoglobin A1C = 8.4% (4.0%-5.6%) (68 mmol/mol [20-38 mmol/mol])
Albumin-to-creatinine ratio = 520 mg/g creat (<30 mg/g creat)

@ CONTINUING EDUCATION COMPANY
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Which of the Following Is The Best Next Step
in This Patient's Treatment?

A. Start liraglutide

B. Start aliskiren

C. Start pioglitazone
D. Start canagliflozin
E. Start losartan

(©) CONTINUING EDUCATION COMPANY

35

SGLT-2i and CKD

36
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Effects of Losartan on Renal and Cardiovascular Outcomes in
T2D with Nephropathy (RENAAL)

’

50 Placebo ¢ \

| Risk reduction, 16% P ﬂ
P=0.02 Vi

Residual Risk

|SGLT-2i

Primary Composite End Point >
(%)

Months of Study

Brenner BM et al. NEJM 2001;345(12):861-9.
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CREDENCE-Renal Outcomes*

Primary Outcome: ESKD, Doubling of Serum Cr, Renal Death, CV Death

309 Hazard ratio, 0.70 (95% CI, 0.59-0.82)

259 P=0.00001
20 Placebo

154

104
5] Canagliflozin

Patients with an Event (%)

0 | | T T I I 1

0 6 12 18 24 30 36 42

All patients had T2D, eGFR 30-90 mL/min/1.73m?2 and urinary albumin:Cr > 300 to 5000 mg/g,
and were treated with renin-angiotensin system blockade (ACE/ARB)

Perkovic V et al. N Engl J Med. 2019 Jun 13;380(24):2295-2306. * Included only patients with T2D
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DAPA-CKD*

A Primary Composite Outcome: Sustained 250% eGFR Decline, ESKD, Renal or CV Death

Cumulative Incidence (%)

249 Hazard ratio, 0.61 (95% Cl, 0.51-0.72)
1004 50 P<0.001
90 164 Placebo
80+

124
704
604 87
so 4 Dapagliflozin
404 0 T T T T T T T 1
304 0 4 8 12 16 20 24 28 32
20+
107 #
o T T T T T T 1

0 4 8 12 16 20 24 28 32

Months since Randomization

All patients had eGFR 25-75 mL/min/1.73m?2 and urinary albumin:Cr ratio > 200 to 5000 mg/g

Heerspink HJL et al. N Engl J Med 2020; 383:1436-1446.
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Percentage of Patients

100
90
80
70+
60
50
40+
30
20
10

EMPA-Kidney*

Primary Outcome: ESKD (Sustained eGFR <10 mL/min/1.73 m?), Sustained of 240% eGFR, Renal or CV Death

30

20+

104

HR, 0.72 (95% Cl, 0.64—-0.82); P<0.001

Placebo

Placebo

T
1.0 15

Years of Follow-up

All patients had eGFR 20-45 mL/min/ 1.73m?eGFR or of 45 but less than 90 mL/min 1.73 m? and urinary alb:Cr ratio of at least 200 mg/g

Empa-Kidney Collaborative Group. 2023 Jan 12;388(2):117-127.

*Included patients with and without T2D
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SGLT-2i Landmark Trial Summary

Sawaf H et al. J Clin Med 2022;11(2):378.

or a sustained decline of >40% in eGFR

Empa-Kidney Collaborative Group. 2023 Jan 12;388(2):117-127.

Trial Year Published Treatment (s) P"mlquﬂr;:;::nd“y Composite Kidney Outcome Hazard Ratio (95% CI)
Doubling of serum creatinine, initiation of
EMPA-REG OUTCOME [24] 2015 Empagliflozin vs. placebo Secondary kidney replacement therapy or death from 0.54 (0.40-0.75)
renal disease
Sustained 40% reduction in eGFR, need for
CANVAS [25] 207 Canagliflozin vs. placebo Secondary kidney replacement therapy, or death from 0.6 (0.47-0.77)
renal cause
End-stage kidney disease, doubling of the
CREDENCE [26] 2019 Canagliflozin vs. placebo Primary serum creatinine level, or death from renal or 0.70 (0.59-0.82)
cardiovascular causes
Sustained >40% reduction in eGFR to
DECLARE-TIMI [27] 2019 Dapagliflozin vs. placebo Secondary <60 mL/min/1.73 m?, new end-stage kidney 0.53 (0.43-0.66)
disease or death from renal cause
Sustained >50% reduction in eGFR, end-stage
DAPA-CKD [28] 2020 Dapagliflozin vs. placebo Primary kidney disease, or death from renal or 0.61 (0.51-0.72)
cardiovascular cause
Sustained >40% reduction in eGFR, chronic
EMPEROR-Reduced [29] 2020 Empagliflozin vs. placebo Secondary dialysis, renal transplant or sustained 0.50 (0.32-0.77)
eGFR < 10-15 mL/min/1.73 m?
End-stage kidney disease, a sustained reduction
EMPA-KIDNEY 2022 Empagliflozin vs. placebo Primary ineGFR to <10 mL/min/1.73 m2, renal death, 0.72 (0.64 t0 0.82)
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Baseline

Placebo
Dapagliflozin

Least-Squares Mean Change in
Estimated GFR (ml/min/1.73m?)

Placebo eGFR 43.0 ml/min
Dapagliflozin eGFR 43.2 mi/min

eGFR change from baseline to Week 2:

Dapagliflozin

-0.82 +0.15 mL/min

Placebo

eGFR change from baseline at Week 2:
-3.97 £ 0.15 mL/min

Annual eGFR change
-1.67 £ 0.11 mL/min

Annual eGFR change
-3.59 + 0.11 mL/min

No. of Participants
2152 2029 1981
2152 2031 2001

1866
1896

Heerspink HIL et al. N Engl J Med 2020; 383:1436-1446.

12 16

20 24 28 32

Months since Randomization

1795
1832

1753
1785

1672
1705

1443
1482

935
978

447
496

36

157
157
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GLP-1RA and SGLT-2i

Additional Benefits and Risks

43

GLP-1RA Therapy

» Benefits
- Weight loss
- Low (no) risk of hypoglycemia
- Improved glycemic control
- Reduction in systolic BP
- Reduce CV risk (MACE)

- FDA Approved Labels of liraglutide, sc semaglutide, dulaglutide in patients with established CVD
- Dulaglutide (primary and secondary prevention)

- Kidney protection, FLOW Study (sc semaglutide)-Awaiting full results
- ?In-vivo increase B-cell growth/replication

» Side Effects/Adverse Reactions/Warnings
- Nausea, vomiting, diarrhea, injection site reactions
- Acute pancreatitis
- Thyroid C-cell tumors, including medullary thyroid carcinoma (MTC)

https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/022341s027Ibl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/125469s033Ibl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/209637s003Ibl.pdf
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GIP/GLP-1RA Receptor Agonist
Tirzepatide
» Similar side effect profile to GLP-1RA

- Tolerability is slightly lower, but patient specific

- Generally greater A1C reductions and weight loss vs.
GLP-1RA

 CVOT in process (SURPASS-CVOT)

Dutta P et al. Cureus. 2023 May; 15(5): e38379.
Chavda VP et al. Molecules. 2022 Jul; 27(13): 4315.
Nicholls SJ et al. Am Heart J 2024 Jan:267:1-11.

45

Post-hoc Renal Outcomes
Tirzepatide

In SURPASS-4 post-hoc r i
analyses, tirzepatide
offered kidney protection
as compared with insulin
glargine for T2DM
participants with CKD
and also for participants
with eGFR G1-G2 or 0
with albuminuria Al

inl/min/1 73 w’ pae your)
™

Tezmpotide vi nwin gagne

Betwaen group dilesance in mean

«GR dope duclne and 95%. C

CKD G+ <G 2 80 oGFR 2 90

- O - N W A “w o
T
o
w - F
K 4
4

Bosch C et al. Clin Kidney J. 2023 May; 16(5): 797-808.
Heerspink HIL. Lancet Diabetes Endocrinol 2022;10:774-85.
Del Prato S et al. Lancet North Am Ed 2021;398:1811-24.
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SGLT-2 Inhibitors

* Benefits
- Weight loss
- Low (no) risk of hypoglycemia
- Improved Glycemic control
- Reduction in systolic BP (~ 5 mmHg)
- Renal risk reduction
- CVrisk reduction (CVD and HF)

Zinman B et al. N Engl ) Med. 2015 ;373(22):2117-2128. McMurray J et al. N Engl ) Med. 2019 Nov 21;381(21):1995-2008.
Neal B et al N Eng J Med. N Engl J Med 2017; 377:644-657. Percovik V et al. N EnglJ Med. 2019 Jun 13;380(24):2295-2306.
Wiviott SD et al. N Engl J Med. 2019 Jan 24‘3’,80(4)1347-351 https://www.fda.gov/news-events/press-announcements/fda-approves-new-treatment-type-heart-failure
N -0 I inical-trials/2020/06/16/11/24/verti
47
H : FDA removes Boxed Warning about risk of leg
¢ RIS kS/ N egatlves and foot amputations for the diabetes medicine
_ i i i canagliflozin (Invokana, Invokamet, Invokamet
Slight increase in LDL cholesterol XR)
- Hypotension o A
 Intravascular volume contraction o '
- UTls, genital mycotic infections o e
- Fournier’s gangrene (?77?)
- Bladder Cancer (???) Breast Cancer (?7??) ie bt
- Increase risk of DKA
- Bone loss and increase in fracture risk (Canagli
- Amputations (Canagliflozin ??7?7?)
- Retinal Vein Occlusion (???)
McMurray J et al. N Engl J Med. 2019 Nov 21;381(21):1995-2008.
Zinman B et al. N Engl J Med. 2015 ;373(22):2117-2128. Percovik V et al. N EnglJ Med. 2019 Jun 13;380(24):2295-2306.
Neal B et al N Eng J Med. N Engl ) Med 2017; 377:644-657. https://www.fda.gov/news-events/press-announcements/fda-approves-new-treatment-type-heart-failure
Wiviott SD et al. N Engl ) Med. 2019 Jan 24;380(4):347-357. https://www.fda.gov/drugs/drug-safety-and-availability/fda-removes-boxed-warning-about-risk-leg-and-foot-
httos://www.acc.ore/latest-in-cardiologv/clinical-trials/2020/06/16/11/24/verti: amputations-diabetes-medicine-canagliflozin
48
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Summary: SGLT-2 Inhibitors

* Renal Risk Reduction/Kidney Protection

Canagliflozin-reduction in risk of ESKD, doubling of serum Cr, CV death, and hospitalization
for heart failure (hHF) in adults with T2D and diabetic nephropathy, albuminuria > 300 mg/day
Dapagliflozin-to reduce the risk of sustained eGFR decline, end stage kidney disease

cardiovascular death and hospitalization for heart failure in adults with chronic kidney disease
at risk of progression

Empagliflozin-to reduce the risk of sustained decline in eGFR, ESKD, CV death and
hospitalization in adults with chronic kidney disease at risk of progression

e CV Risk Reduction

Reduction in CV death risk (Empagliflozin)

Reduction in CV events: CV death, nonfatal MI, nonfatal stroke (Canagliflozin)

Reduction in hHF (Dapagliflozin): Primary and secondary prevention

Reduction in CV death and hHF in patients with HFrEF or HFpEF with dapagliflozin
With or without diabetes

Reduction in hHF and CV death in patients with HFrEF or HFpEF with empagliflozin

With or without diabetes McMurray J et al. N Engl J Med. 2019 Nov 21;381(21):1995-2008.

Percovik V et al. N EnglJ Med. 2019 Jun 13;380(24):2295-2306.

Zinman B et al. N Engl J Med. 2015 ;373(22):2117-2128. Packer M et al. N EnglJ Med 2020; 383:1413-1424.

Neal B et al N Eng J Med. N Engl J Med 2017; 377:644-657. Heerspink HIL et al. N Engl J Med 2020; 383:1436-1446.

Wiviott SD et al. N Engl J Med. 2018 Nov 10. Soloman SD et al. N Engl J Med August, 2022. E pub ahead of print
| Anker SD et al. N EnelJ Med 2021: 385:1451-1461 EMPA-KIDNEY Collaborative Group. N _EnglJ Med. November 2022. Epub ahead of print.
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How Have the CV, Renal, and HF
Benefits with GLP-1RA and SGLT-2i
Therapy Changed Guidelines?

50

Kevin Pantalone, DO
Type 2 Diabetes Management Update




Medical Updates in Primary Care Conference Thursday, December 5, 2024

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

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

Boal: Cardiorenal Risk Redu —> ievement and Maintenance of Blycemic and Weight Management Goals
~ASCVD® +Indicators of high risk Glycemic Management: Choose Achievement and Maintenance of
Defined differently across While definitions vary, most Current or prior GFR <60 mL/min per 1.73 m? OR approaches that provide the Weight als:
CVOFs butall included comprise 255 years of age symptoms. albuminuria (ACR =3.0 mg/mmol efficacy to achieve goals:
indhiduals withesablished withtwo ormore addilional of HF with 130 malg). These measurements Mottormin U2 Agomtls) Inclading (Lsetimivitstnt vight managemor ot _|
VD fe.g, M stroke, any visk factors fincluding obesity, documented may vary over time; thus, a repeat COMBINATION therapy that provide
revascularization procedure). hypertension, smaking, HFEF or HFpEF measure s required to document CKD. adequate EFFICACY Lo achieve Inlensive evidence-
";':‘E :‘:‘;ﬁm:‘ dyslipidemia, or albuminuria) and maintain treatment goals i
atack unstable ngina, Priortize avaidance of hypoglycemia in physical activity program
i i +CKD (on maximally tolerated dose high-riskindivi
‘amputation, symptomatic. A
oF asymptomatic coronary of ACEi/ARB) "
- SBLIZi* PREFERABLY In general, higher efficacy approaches
SoLrer A B have greater likelihood of achieving
with proven SGLTZi* with primary evidence of glycemic goals When choosi -lowering therapies:
" —r HF benefit reducing CKD progression 3 3 sing glucose-lowering
+ASCVD/indicators of High Risk in this - " Efficacy for glucose lowering Consider regimen with high-to-very-high dual
in this Use SGLTZi in people with an <GFR - 4
population 220 mLimin per 1.73 m?: once initiated Very High: glucose and weight efficacy
GLP-1 RA" with proven SGLT2it with proven should becontinued il nitiation Dulaglutide (high dose),
CVD benefit VD benefit Semaglutide, Tirzepatide K
Insuli Efficacy for weight loss
SLP-1 RA withpraven EVD beneil f Enmhimlim'lll:LnEamhimliﬂn High:
SErZi ot tolarated or contraindicated Injectable (GLP-1 RA/nsulin) Semaglutide, Tirzepalide
High: High:
If A1C above target, for patients on GLP-1 :lﬁ{:;ll;sl::,mhlu] :;lnmlill. Dulaglutide, Liraglutide
I i S6LT2i, consider incorporating a i, Sulfonylurea, Intermediate:
For patients on 2 GLP-1 RA, consider adding SGLTZiwith BLP1 R vice versa fr——— GLP-1 RA (ot lsted above), SGLT2i
proven CVD benefit or vice versa DPP&i .
T Neutral:
l f (DPP-4i, Metfarmin
[ If additianal cardiorenal risk reduction o glycemic lowering needed — If ATC above target ]
* In people wit KD, multipie risk factors for i RAor metformin; A strong. Identify barriers to goals:
i for with CVD and a weaker it i thus « Consider efficary i
i text for il be il For SGLTZL, CVF . i i i identi i
fenal ¥ i OV death, 5 .t e : e . e N tof soals therapy
# For GLP-1RA, it CV death, all trok i i with it i isk of V0. i 9o

Figure 9.3—Use of gucose-lowering medications in the management of type 2 diabetes. ACE, angiotensin-converting enzyme inhibitor; ACR, alburmin-to-creatinine ratio; ARB, angiotensin receptor blocker; ASCVD, atherosclerotic cardio-
vasalar disease; CGM, continuous glucose monitoring; CKD, chronic kidney disease; €V, cardiovascular; CVD, cardiovascular disease; CVOT, cardiovasaular outoomes trial; DPP-4, dipeptidyl peptidase 4 inhibitor; eGFR, estimated glomerular
filtration rate; GLP-1 RA, glucagon-fke peptide 1 receptor agonist; HF, heart failure; HFPEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; HHF, hospitalization for heart failure; MACE, major
adverse cardi events; MI, myocardial infarction; SDOH, social inants of health; SGLT2i sodium-glucose cotransporter 2 inhibitor; T2D, type 2 diabetes; TZD, thiazoldinedione. Adapted from Davies et al. (84).

American Diabetes Association Professional Practice Committee. 9. Pharmacologic approaches to glycemic treatment: Standards of Care in Diabetes—2024. Diabetes Care 2024;47 (Suppl. 1):5158-5178.
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FIGURE 4: HOLISTIC PERSON-CENTRED APPROACH TO T2DM MANAGEMENT

+CKD (on maximally tolerated dose of ACEi/ARB)

S6LT2iwith proven HF
mrmmv. benelitin this population
i Ty ; Glycaemic Management: Choose
cantioued untilisiation of diaysis or ransplantation jicati approaches that provide the efficacy
____________ B A e i to achieve goals:
i 56U inti 2" Metformin OR Agentls) including

COMBINATION therapy that provide
adequate EFFICACY to achieve and
maintain treatment goals
Consider avaidance of hypoglycaemia a
priorityin high-risk individuals

GLP-1 RA with
proven CVD benefit

S6LT2i with proven
CVD benefit

Language matters

If additional cardiorenal risk reduction or glycaemic
control needed consider combination SGLT2/GLP-1 RA

Independent of A1C! - GOALS OF CARE

« Prevent complications
« Optimise quality of Ufe

PRINCIPLES OF CARE

Ensure strategies are in place fo detect and 3 5
Achievement and Maintenance of
timis nt of CV risk factors’ inclug H
oplimise managemer ding S ight Management Goals:
CV risk faclor screening and surveillance
Social
B lowering doterminants
of health
Lipid towering
Antithrombotic agents Consider medication Consider metabolic
for weight loss. surgery
Smoking cessation When choosing glucose-lowering therapies:
Consider regimen with high-to-very-high dual
glucose and weight eficacy

American Diabetes Association Professional Practice Committee. 9. Pharmacologic approaches to glycemic treatment: Standards of Care in Diabetes—2024. Diabetes Care 2024;47 (Suppl. 1):5158-5178.
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Glycemic Control Is Still Important!

HbAlc: average glycemia during the past 3 months

Continuous glucose monitors provide real-time
feedback to patients in terms of their BG control,
and often pick up more detailed information
regarding overall BG control, via Time-in-Range,
than the HbAlc alone

53

BGM vs CGM

@ = glucometer readings

Undetected hyperglycemia

Blood gl (mg/dL)
o N w
o G o
[S) <] S]

12 16 20 24

Undetected hypoglycemia | Time (hours)

SMBG, self-monitoring of blood glucose.
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A1C Alone Is Not Enough

THE MANY FACES OF A 7% A1C

(and an average blood glucose of 154 mg/dl)

)| VA S S 1 X

7 |efJesessvosposcscefossvcee
mg/dl

mg/dl

O -0
12am 12am™ 12am 12am 12am

70%

Low 100% In-Range
In-Range

5%
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il . integrated with insulin
monitoring (tCGM) or TS 67 GOITIEEIEE
intermittent scanning RUIDD

(isCGM) insulin pens

Owed by the person Typically used long
with diabetes term

i e o v ] B | oo
Guardian3 or4 G6 G7

Libre 2+ Libre 3+
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OTC CGMs

Abbott Lingo

136 Steady >

SHours 6 12 24

Dexcom Stelo

Seems more geared to athletes or “health nuts”

* Can be purchased online without a prescription
* There are no real time alerts, price is ~$89-599/month and they are meant for people not taking insulin
* The Abbot Rio will be coming out in the future, another OTC option for people with diabetes not taking insulin

57
65-year-old Woman, T2D, on MDI, A1c 6.5%
Overview [T
Glucose
Average Glucose Timein Range Sensor Usage
3, Very High Days with CGM data
1 80 _— 35% High 100
56% In Range 14n4
lO%LuW
0% Very Low

Standard Deviation GMI Target Range: ‘Avg. calibrations per day
52 mgia 7.6- T 0.0
Insulin

42% Fast-Acting

15.7 u/day

58% Long-Acting

21.9 wday
Average Total Average Fast-Acting
37.6 i 2.7 cosetty
Top Pattems Bonnie had a pattern of daytime highs

| Sommiss et ghcoms doywae Soptamter 2 2024
R L =
Illustrates higher average glucose, time above range despite “well controlled Alc”
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AGP Report

August 15, 2024 - Augus

Time CGM Active:

t28, 2024 (14 Days)

14 Days

88 (— Very High +ze3 oot

Ranges And Targata For
Glucoss Ranges

Target Range 70-180 mgiaL
Below 70 moidL.

Below 54 mgiaL.

Anove 180 mgiaL

Anove 250 mgiaL

Each 5% Increase In time In range [70-180 mgiL ) is clinically beneficlal

Type 1 or Type 2 Diabeles
Targeta % of Resmng: Mm=/Day)

Greaterman 7% (16n semn)

[Pp—

Less nan 1% (14miny High 151250 mga.
Less man 25% 5m)

Less man 55 (10 12mm)

Average Glucose
Glucose Management In:
Glucose Variability

VAIVES M me repo:

214 e Low =< samgaL
dicator (GMI) 8.4% B Very Low sz mat
37.8%

Definsa as parcent costmciant of variation [CV]: targst 36%

AMBULATORY GLUCOSE PROFILE (AGP)

1o, With meaTan (50%) and am

Target Range 70- 150 mgiaL

59-year-old Woman, T2D, on Basal Insulin, Metformin, SGLT-2i, Recently Started GLP-1RA, A1c 8.2%

LibreView

GLUCOSE STATISTICS AND TARGETS TIME IN RANGES

August 15, 2024 - August 28, 2024

37%  (sn s3min)

29% (s ssmin)

31% (7nz6min)
3% (43min)

0% min

250

~

Target Range

95%
75%
- 50%
25%

54

5%

1

Average glucose in CGM lines up with A1C, but illustrates that A1c cann

2am 3am gam gam 12pm 3pm Gpm gpm

12am

capture variability and hypoglycemia
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T1D & T2D

Target t
> 250 mg/dL o
(13.9 mmol/L) <5%
>180 mg/dL < 25%
(10.0 mmol/L)
Target Range:
70-180 mg/dL > 70%
(3.9-10.0 mmol/L)
< 70 mg/dL (3.9 mmol/L) <4%
<54 mg/dL (3.0 mmol/L) <1%

Time in Range

Older / High-Risk:

T1D & T2D

ime TG Target time
> mg
(13.9 mmoliL) < o
>180 mg/dL
(10.0 mmol/L) S
Target Range:
70-180 mg/dL > 50%
(3.9-10.0 mmol/L)
< 70 mg/dL
(3.9 mmol/L) <1

Target time
>140 mg/dL .
(7.8 mmollL) a0
Target Range:
63-140 mg/dL >70%
(3.5-7.8 mmol/L)
< 63 mg/dL (3.5 mmol/L) < 4%
<54 mg/dL (3.0 mmol/L) <1%

1% of the day is =15 minutes.

Battelino T et al. Diabetes Care. 2019;42(8):1593-1603.
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Conclusions

1) A1C reduction/goal attainment is STILL important

2) CV (and Renal) Risk Reduction with GLP-1RA
3) CV, Renal, and HF risk reduction with SGLT-2i

4) CGM can assist patients and providers in improving
glycemic control
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