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Ensuring that every individual with diabetes or
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Trends 1n Diabetes Treatment and Control

in U.S. Adults, 1999-2018

Michael Fang, Ph.D., Dan Wang, M.S., Josef Coresh, M.D., Ph.D.,
and Elizabeth Selvin, Ph.D., M.P.H.
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What’s New in Type 2 DM Presentation Outline

* Disease modifying classes of type 2 diabetes medications
— SGLT2 inhibitors
— GLP-1 receptor agonists

— American Diabetes Association (ADA) recommendations for SGLT2-i
and GLP-1 receptor agonists

* New technology in type 2 diabetes
— Continuous glucose monitoring (CGM)
— Insulin smart pens
— Patch pumps
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Sodium-Glucose Cotransporter-2 (SGLT2) Inhibitors

* Inhibits renal re-absorption through inhibition of SGLT2

— Selective inhibitor of SGLT2 -- acts in early proximal tubule to block
reabsorption of filtered glucose

— Normally ~180 g glucose filtered/day
* Causes about 70 g (~300 kcal) glucose excretion per

day; potential for weight loss
Proximal
Lumen Tubule J Blood
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GLUT2

Glucose
List et al. Diabetes Care, 2009; 32:650-657; Neumiller et al. Drugs, 2010; 70:377-385

Nair S. et al. J Clin Endocrinol Metab 2010;95:34-42
Copyright ©2010 The Endocrine Society.
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Sodium-Glucose Cotransporter 2 (SGLT2) Inhibitors
Canagliflozin (Invokana), Dapagliflozin (Farxiga), Empagliflozin
(Jardiance) and Ertugliflozin (Steglatro)

= Clinical Indicators

= Modest reduction in both FPG and PPG

= Approved as monotherapy, and in combination with metformin, SU, pioglitazone
and/or insulin

= Modest weight loss, no additional hypoglycemia

= Precautions and contraindications
= Use caution with renal impairment (eGFR <30); contraindicated in dialysis

= Symptomatic hypotension especially in elderly, renal impairment, patients treated
with loop diuretics, ACE-1, and/or ARBs

= Genital mycotic infections, especially in women or if history of mycotic infections;
urinary tract infections; rare cases of necrotizing fasciitis of the perineum

= Acute kidney injury, especially with dehydration, history of CKD
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= Euglycemic Diabetic Ketoacidosis (DKA)--- rare

Package Insert Data



EMPA- REG Outcome: Death From Cardiovascular Causes

91 Placebo
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i Hazard ratio, 0.62 (95% Cl, 0.49-0.77) Empagliflozin
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Month
No. at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177

In addition a 35% risk reduction in hospitalization for heart failure
Zinman et al. NEJM 2015



Number Needed to Treat (NNT) to Prevent one Death
Across Landmark Trials in Patients with High CV Risk

Simvastatin?
for 5.4 years

i 30

High CV risk
5% diabetes, 26% hypertension

Pre-statin era

1994

4S investigator. Lancet 1994; 344: 1383-89 ; HOPE investigator N Engl ) Med

2000;342:145-53; Zinman et al. NEJM 2015

Ramipril?
for 5 years

' 54

High CV risk
38% diabetes, 46% hypertension

Pre-ACEi/ARB era

<29% statin

2000

Empagliflozin
for 3 years

' 39

T2DM with high CV risk
92% hypertension

>80% ACEi/AR
>75

2015
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Overview of SGLT2 CVOTs Results

MACE CV Death HHF
| HR (95% CI) HR (95% ClI) HR (95% CI)
f EMPA-REG | 0.86 0.62 0.65
OUTCOME' (0.74, 0.99) (0.49, 0.77) (0.50, 0.85)
Empagliflozin
) 0.86 0.87 0.67
2
 CANVAS Program® 75 0 97) (0.72, 1.06) (0.52, 0.87)
Canagliflozin
i 0.93 0.98 0.73
_ 3
DECLARE-TIMI 58 ‘ (0.84, 1.03) (0.82 ,1.17) (0.61, 0.88)
Dapagliflozin
) 0.97 0.92 0.70
| e e ) (0.85, 1.11) (0.77, 1.11) (0.54, 0.90)
Ertugliflozin

1. Zinman B et al. 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




DAPA-HF Trial: SGLT2 Inhibitors in Patients with Established HF

» Patients with or without diabetes (60%) and EF <40% (HFrEF)

Placebo Dapaglifiozin 10 mg
A Primary Outcome Worsening HF (hospitalization or urgent visit for IV therapy for HF) or CV Death | B Hospitalization for Heart Failure
100+ 30 Hazard ratio, 0.74 (95% Cl, 0.65-0.85) 100 30+ Hazard ratio, 0.70 (95% Cl, 0.59-0.83)
ap - 25 P<0.001 an 25
X 80+ 20 s £ 804 204
—~ ]
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17 10 _/
0+ T | I | | T | | 0+ | 1 | | I 1 1
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 13 21
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 1096 503 210 Placebo 2371 2264 2168 2082 1924 1483 1101 596
Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210 Dapagliflozin 2373 2306 2223 2153 2007 1563 1147 613

McMurray, et al. NEJM 2019
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Empagliflozin in Heart Failure with a Preserved Ejection Fraction

Stefan D. Anker, M.D., Ph.D., Javed Butler, M.D., Gerasimos Filippatos, M.D., Ph.D., Joio P. Ferreira, M.D., Edimar Bocchi, M.D., Michael Bshm, M.D., Ph.D., Hans-Peter
Brunner-La Rocca, M.D., Dong-Ju Choi, M.D., Vijay Chopra, M.D., Eduardo Chuquiure-Valenzuela, M.D., Nadia Giannetti, M.D., Juan Esteban Gomez-Mesa, M.D., et al., for

the EMPEROR-Preserved Trial Investigators®

Composite of CV Death and HHF

* The NEW ENGLAND
JOURNAL of MEDICINE

* n =5988 patients with class II-1V heart failure
and an ejection fraction of more than 40%

* Empagliflozin (10 mg once daily) or placebo, in
addition to usual therapy

* Primary outcome was a composite of
cardiovascular death or hospitalization for heart
failure

* Equally effective in patients with or without
diabetes

No. at Risk
Placebo
Empagliflozin

Cumulative Incidence (%)

August 27, 2021
DOI:10.1056/NE)M0a2107038

1 Hazard ratio, 0.79 (95% Cl, 0.69-0.90)
P<0.001 Placebo
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Potential Effects by Which SGLT2 Inhibition Improves Heart Failure

SGLT-2 INHIBITION CLINICAL EFFECTS

Reduce Preload/Afterload'2
|Plasma volume
|Vascular resistance

BP
Reduction Protectio
Improved Myocardial? Myocardi
Energetics
| Reliance on fatty acids
tKetone body formation T
|Cardiac NHET Cardiac Contractility
ILV mass3+4

Cardiac T Diastolic function?

Remodeling'2
lInflammation/fibrosis
|Cardiac wall stress

Improved Cardiac Function
Reduced Heart Failure?2

2
LV=left ventricular; NHE1=sodium-hydrogen exchanger 1.

1. Heerspink HIL, et al. Kidney Int. 2018;94(1):26-39. 2. Tamargo J. Eur Cardiol. 2019;14(1):23-32. 3. Verma S, et al. Diabetes Care. 2016;39(12):e212-e213. 4. Verma S.
Presented at: American Heart Association Scientific Sessions; Nov. 10-12, 2018; Chicago.
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Overview of SGLT2 Renal Outcomes

Renal-related Composite Outcomes

-

r Doubling of the serum creatinine level, initiation of i
OUTCOME" renal-replacement therapy, or death from

e > renal disease |
Empagliflozin ; £

{ ~ EMPA-REG )

) Sustained 40% reduction in eGFR, renal-

replacement therapy (dialysis or transplantation),

[ CANVAS Program?
- g | or death fromrenal causes

Canagliflozin = «/

Sustained 240% decrease ineGFR to
<60 mL/min/1.73 m?2 and/or end-stage renal
disease and/or renal or CV death

.

[ DECLARE-TIMI 583

\ .S | )
Dapagliflozin =t
e o)
Vi = ( -
Renal death, dialysis/transplant, or doubling of

‘ VERTIS CV ‘ serum creatinine from baseline
e = | /
Ertugliflozin " et

1. Wanner Cet al. N Engl J Med 2016;374:323-334. 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.

HR (95% Cl)

0.54
(0.40, 0.75)

0.60
(0.47, 0.77)

0.53
(0.43, 0.66)

0.81
(0.64, 1.03)



CREDENCE: Canagliflozin and Renal Endpoints in Diabetes

with Established Nephropathy Clinical Evaluation

* Comparing efficacy and safety of ESKD, doubling SrCr, or death from renal or CV causes
canagliflozin (Invokana) vs. placebo for A Primary Composite Outcome
adults with T2 DM and CKD 1009 309 1. 7ard ratio, 0.70 (95% Cl, 0.59-0.82)
. _ < 997 259 p-=0.00001
« Patient population T 804 204 Placebo
& 70- i
— A1C6.5%-12% I
7 10
— eGFR 30 to <90 ml/min Sosoq Canagliflozin
— Albumin creatinine ratio >300 to <5000 E 48' 0 S S S B R R
2 304 0 6 12 18 24 30 36 42
mg/g % 20-
— Patients to be treated with ACE inhibitor or o 104 e
ARB 0 | — T T T T |
. 0 g 12 18 24 30 36 42
* Study halted early based on meeting Months since Randomization
prespecified criteria showing benefit No. at Risk
Placebo 2199 2178 2132 2047 1725 1129 621 170

Jardine et al. Am J Nephrol 2018 46:462-472, Perkovic et al. N EnglJ Med online; April 2019 Canagl iflozin 2202 2181 2145 2081 1786 1211 646 196



How do SGLT2 Inhibitors Protect the Kidneys

— - Pharmacological

actions:

SGLT2 inhibition

fer constriction

FIG3

l ' Haemodynamic effects and clinical

implications:

* Decreased intraglomerular pressure due to

ncreased afferent resistance in T1D-H patents

* Decreased hyperfiltration

RAAS blockade

Efferent dilation

+ Decreased intraglomerular pressure due to

decreased efferent resistance

* Decreased hyperfiltration
* Proven renal protection in clinical trials

L L L e e R e e P P P P e e P P P P e P e R P R R P L R P P P P P P P L P P L E R L R R R L R R P L R P R P R R L R R

RAAS blockade

Efferent dilation

SGLT2 inhibition and :

constriction and

t
+

* Normalisation of intraglomerular pressure due to

ncreased afferent and decreased efferent
resistance?

« Potential for additive intraglomerular pressure

reduction?

+ Potential for long-term renal protection?

Schlosser R and Steele A, LMC Clinical Practice Update in Endo and Diab 2021; 11:Issue 1.

nter



SGLT2 Inhibitor Scorecard

Potential Advantages Potential Disadvantages

Good BG lowering efficacy Mycotic infections, necrotizing fasciitis of
perineum

No G.l. side effects Dehydration, hypotension

Modest weight loss (2-3%) in a pill Limited use with low GFR (<30 ml/min)

Low risk of hypoglycemia Risk of acute kidney injury???

Lowers BP (¥4 mmHg systolic) DKA (rare but real)

Cardioprotective, especially reduces risk  Possible increased amputation risk with
of HHF canagliflozin and ertugliflozin???

Renal protection Higher cost (~$590/month)

Chao Clin. Diab. 2014; 32:4-11; Rosenstock et al Diab Care. 2014 37:1815-1823.



Glucagon-Like Peptide-1 (GLP-1) Action

e

: CNS Effects: Promotes satiety
and reduction
of appetite

LIVER
Less glucagon = less
hepatic glucose output

BETA CELL
Increases insulin secretion

ALPHA CELL * STOMACH
Decreases post-meal A Slows gastric
glucagon secretion *t emptying
. S Park Nicollet
Ahren B Curr Diab Rep 2003; 3:365-372. " Imternational Diabetes Center

Baggio LL and Drucker DJ. Gastroenterology 2007; 132:2131-2157. HealthPactnerse
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Glucagon-Like Peptide-1 (GLP-1) Receptor Agonists
Dulaglutide (Trulicity), Exenatide (Byetta), ExenatideQW (Bydureon),
Liraglutide (Victoza), and Semaglutide (Ozempic)

e Action
— Enhances glucose-dependent insulin secretion and glucagon suppression
— Slows gastric emptying
— Induce satiety and reduce food intake
e Clinical Indicators
— Elevated postmeal BG (exenatide), elevated postmeal and fasting BG (all others)
— In combination with metformin, sulfonylurea, thiazolidinedione or insulin
* Side effects
— Transient nausea (up to 40% patients) vomiting (~10%) and diarrhea (~10%)
— Low risk of hypoglycemia unless used in combination with SU or insulin
— Modest weight loss in >85% of patients
* Precautions and Contraindications
— Kidney Disease (no exenatide if eGFR <30 ml/min) others use with caution

— Gastrointestinal disease, pancreatitis (rare) <’> Park Nicollet
— Pregnancy (Category C) International Diabetes Center

HealthPartnerse



Examples of Injectable GLP-1 Agonists

Exenatide (Byetta) 2 injections/day (32G)

Liraglutide (Victoza) 1 injection/day (32G)

[ —
BYDUREON® BCise
eEnalide paended-repass
FciaDiE snensan 2 mg

Exenatide QW (Bydureon) 1 injection/week (23G) ——

—p

Semaglutide (Ozempic) 1 injection/week (29G)

«) Park Nicollet
" International Diabetes Center

HealthPartnerse



Cardiovascular, mortality, and kidney outcomes with GLP-1
receptor agonists in patients with type 2 diabetes:
a systematic review and meta-analysis of cardiovascular

outcome trials

Seren L Kristensen, Rasmus Rerth, Pardeep S Jhund, Kieran F Docherty, Naveed Sattar, David Preiss, Lars Keber, Mark C Petrie, john ] V McMurray

GLP-1 receptor Placebo Hazard ratio NNT p value
agonist n/N (%) n/N (%) (95% CI) (95% Cl)
Three-component MACE
ELIXA 400/3034 (13%) 392/3034 (13%) e 102 (0-89-1-17) 0-78
LEADER 608/4668 (13%) 694/4672 (15%) —— 0.-87 (0-78-0-97) 0-015
SUSTAIN-6 108/1648 (7%) 146/1649 (9%) -— 0-74 (0-58-0-95) 0-016
EXSCEL 839/7356 (11%) 905/7396 (12%) — 0-91 (0-83-1-00) 0-061
Harmony Outcomes 338/4731 (7%) 42814732 (9%) ——— 0-78 (0-68-0-90) <0-001
REWIND 594/4949 (12%) 663/4952 (13%) —— 0-88 (0-79-0-99) 0-026
PIONEER 6 61/1591 (4%) 76/1592 (5%) = . 0-79 (0.57-1-11) 017
Overall 2948/27977 (11%)  3304/28027 (12%) <> 0-88 (0-82-0-94) 75(50-151)  <0-001
0{5 1 1!5
< >

Kristensen et al. Lancet Diab & Endo 2019; 7:776-785.

Favours GLP-1  Favours
receptor agonist placebo

(. Park Nicollet

" International Diabetes Center
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REWIND Trial

371 sites, 24 counties

* 1.5 mg dulaglutide vs.
placebo

e 31.5% with CVD and 68.5%
with risk factors for CVD

 Mean follow-up 5.4 years

* Mean A1C 7.3%; 0.6%
difference between groups

e Similar CV benefit in both
primary and secondary
prevention groups

Gerstein et al. Lancet Online June 10, 2019

A
18

Cumulative risk (%)
F=]
I

Composite cardiovascular outcome

3 Point MACE

— Placebo
— Dulaglutide

HR 0-88 (95% Cl 0.79-0.99)
p=0-026

Cardiovascular death

HR=0-91 (95% C10-78-1.06)

p=0-21

Number at risk
Placebo 49

T T T | T |
1 2 3 4 5 b

52 4791 4625 4437 4275 3575 742

Dulaglutide 4949 4815 4670 4521 4369 3686 741

| T T T T |
1 2 3 4 5 6

4952 4854 4748 4617 4499 3813 802
4949 4866 4773 4663 4556 3887 807

C MNon-fatal myocardial infarction D Non-fatal stroke
18- HR0.96(95% C1079-1.16) -1 HR076(95% C10-61-0-95)
p=0-65 p=0-017
15 -
£
X 12— —
2 97 -
O
3_ —
0 T T T T T | T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6

Number at risk

Time since randomisation (years)

Placebo 4952 48109 4680 4518 4372 3672 766
Dulaglutide 4949 4833 4705 4574 4443 3772 767

Time since randomisation (years)

4952 4826 4692 4534 4396 3710 777
4949 4847 4736 4606 4476 3796 776



Potential CV Benefits of GLP-1 Agonists

Heart

1

L
Kidney m 4., Platolets
oL
| o

+ Natriuresis 1 cardioprotection | Coagulation
4 Diuresis

i |, Blood Pressure %‘é 3 Postprandial f;a ;:EIEL?
3 ‘ﬁ s

lipids Pj
GLP-1 . "

Blood Intestine
Vessal

| Body Weight | Glucose | Hypoglycemia

| Inflammation a-Cell

_"'. <4l ) ; < . Glucagon
= | Secration
Brain L ﬁ H'CE"
. -11!- Insulin Secretion
Fat A Insulin Blosynthesis
& other tissues 4, Apoptosis

Gerstein et al. Lancet Online June 10, 2019



GLP-1 Agonist Scorecard

Potential Advantages Potential Disadvantages

Good BG lowering efficacy G.l. side effects
Significant weight loss (5-8%) Injection for most
Low risk of hypoglycemia Pancreatitis? (rare)
Modest improvement in BP, lipids Thyroid C-cell tumors?

Works well in combination therapy; Highest cost ($900-$1,100/month)
BID, daily and weekly formulations

CV protection with liraglutide,
semaglutide (injection), dulaglutide

(.) Park Nicollet
International Diabetes Cernter
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

NO

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF!

CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*
IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
+CKD J Vv +

+ASCVD/Indicators

of High Risk *HF
» Established ASCVD Particularly HFrEF COMPELLING NEED TO MINIMIZE COMPELLING NEED TO COSTIS A MAJOR
® Indicators of high (LVEF <45%) HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE""2
ASCVD risk (age =55 DKD and
years with coronary, Albuminuria® PROMOTE WEIGHT LOSS
carotid, or lower-extremity DPP-4i GLP-1 RA SGLT2i TZD
artery stenosis =50%, SU4 TZD*
or LVH) SGLT2i with proven ¥ ¥ W W )
benefi in this HAIC It A1C IfAIC AlC GLP At
ey T good efficacy .
population Ehove abave above above for weight SGLT2 \lf \Il
PREFERABLY
target target target target loss™ | If A1C above target l
SGLT2i with R W ¥ R
primany evidence i ‘If \If
of reducing CKD . GLP-1RA SGLTZI
. SGLT2i SGLT2I oR oR If A1C above target
progression
-------------- OR OR DPP-4i DPP-4i J ¥
OR TZD" =T
e TZD 2D or OR
SGLTZi with 2D GLP-1 RA i
evidence of GLP-1 RA with
reducing CKD \b ‘l’ ‘b ¢ saLr2 g?:?::g:fy ¢, J/
progression in B
If further intensification CVOTes52 If A1C above target loss'® | I
is required or patient is ¢ If A1C above target
unable to tolerate GLP-1 OR ¥ J J J
RA andfor SGLT2i, choose GLP-1 RA with Continue with addition of other agents as outlined above ]
agents demonstrating proven CVD ¢ I If A1C abowe target
CV benefit andfor safety: br:teﬁt‘ if SeGd.TQi \L 4, Insulin therapy basal insulin
= For patients on e_n contrai m'_E nd'ait cat; If A1C above target I It quadruple therapy required, with lowest acquisition cost
G:;'1 T:":;'LCT‘;'?“:' =L J of SGLT2| andior GLP-1 RA not oR
Emi."aﬁ VD bonlit 8 tolerated or contraindicated, use Consider other therapies
and vice . For patients with T2D Consider the addition of SL¥ OR basal insulin: regimen with lowest risk of basad on cost
versa and CKD" (e.g., 6GFR ) _ weight gain
= TZD? <60 mL/min/1.73 m?) and = Ghoose later generation SU with
= DPP-4i if not on thus at increased risk of lower risk of hypoglycemia PREFERABLY
GLP-1 RA cardiovascular events = Consider basal insulin with lower risk of hypaghycemia® DPP-4i (if not an GLP-1 Ra)
= Basal insulin® based on weight neutrality
= 5L 7l Proven benefit means it has label indication of ¢
- o ) reducing heart failure in this population
1. Proven GVD benefit means it has label indication of reducing CVD events Refer to Section 11: Microvascular Complications and Foot Care If DPP-4i not tolerated or

2. Low dose may be better tolerated though less well studied for CVD effects contraindicated or patient already

:
X N Degludec / glargine U-300 < glargine U-100 / detemir < NPH insulin | I
3. Degludec or U=100 glargine have demonstrated CVD safety 1 ide I ide » dulaiut idde » lod on GLP-1 RA, cautious addition of:
4. Choose later eration SU to lower risk of hypogh ia; 2 - .
generatian SU to lawer i fosrmis; 1. 1 no specific comorbidities fl.e., no established CVD, low risk of - SUF - TZD - Basal insulin

glimegpiride has shown similar CV safety to DPP-4i
5. Be aware that SGLT2i labelling varies by region and individual agent

hypoglycemia, and lower priority to avoid weight gain
of no welght-retated comorbidities)

with 0 indicated level of eGFR for initisti i Actioned whenever these
regandta ndicated level of <GFR forlnfiation and use 1. Consider country- and region-specific cost of drgs. In some i " P m.m.b"“""””"""“' of

i, e ot e countries T20s are relatively more expensive and DPP-4i are « Boet pateert srwoRed in the elevant e tiormin at baseli
in HF and to reduce CKD in CVOTs. G and relatively cheaper, ’wo&&:ﬂ‘;;?mn’;v_ relevant trials were on metformin seline as

dapaghfiazin have prmary renal euteome date. Dapagliflezin and
empaglifiozin have primary heart fallure cutcome data,




+ASCVD/Indicators
of High Risk
= Established ASCVD
= |ndicators of high
ASCVD risk (age 255
years with coronary,
carotid, or lower-extremity
artery stenosis >50%,
or LVH) SGLT2i with proven
benefit in this
population®&7

Albuminuria®

PREFERABLY
GLP-1 i SGLT2i with
RA with I primary evidence v
proven of reducing CKD For patients with T2D
CvD 1 cvD _ lmedunzad and CKD® (e.g., eGFR
benefit benefit' OR <60 mL/min/1.73 m?) and
thus at increased risk of
SGLT2i with
cardiovascular events
evidence of la
reducing CKD
progression in
If further intensification CVOTs568
is required or patient is
unable to tolerate GLP-1 OR
RA and/or SGLT2i, choose GLP-1 RA with
agents demonstrating proven CVD
CV benefit and/or safety: benefit’ if SGLT2i
= For patients on a not ed:amord
GLP-1 RA, consider \, Eehi e J




What’s New in Type 2 DM Presentation Outline

* New technology in type 2 diabetes
— Continuous glucose monitoring (CGM)
— Insulin smart pens
— Patch pumps

(.) Park Nicollet
International Diabetes Cernter
HealthPartners=



CGM Devices/Systems

Dexcom G6
and G6 Pro

Eversense
CGM
(Eversense

XL- Europe)
Senseonics I ))) . o

Abbott FreeStyle

Libre, Libre 2 and

Libre Pro

Medtronic
Guardian
Connect CGM
(iPro2)



Trar!smltler

m _Skin

— Glucose Sensor

Continuous Glucose Monitoring (CGM)

= Interstitial Fluid

— Glucose
B E © «—— Blood Vessel

* Tiny filament sensor inserted under skin measuring interstitial
glucose every 1-5 minutes and sent to receiver/phone to store data

* Lag time of 5-6 minutes between intravascular and interstitial
compartments

* Three categories
— Real-time CGM: used continuously with alarms and alerts
— Intermittently-scanned CGM: glucose measured continuously but displayed when
patient swipes over the sensor with a reader or smart phone using CGM app
— Professional CGM: clinic owned and used for one blinded or un-blinded session

S Park Nicollet
International Diabetes Center
Carlson, et al. DTT 2017; 19:54-511; Basu, et. al Diabetes 2013; 62:4083-4087, 2013 e B e '
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What Patients with Type 2 Diabetes Should be

Considered For CGM?

Real-time CGM Intermittently-scanned Professional CGM

 Lowers A1C and reduces CGM e Useful to identify and
hypoglycemia risk for all e Useful to lower A1C and correct hyper- and
ages reduce hypoglycemia risk hypoglycemia

* Multiple daily insulin (MDI) for all ages * Consider for noninsulin
and insulin pump (Grade A) « Multiple daily insulin (MDI) and basal insulin

* Other insulin therapies and insulin pump (Grade B) regimens (Grade C)
(Grade C) « Other insulin therapies

(Grade C)

American Diabetes Association. 7. Diabetes Technology: Standards of Medical Care in Diabetes- f?’ Etat:rljt};i)cncc)zlllg;abetes Center

2021. Diabetes Care. 2021 Jan;44(Suppl 1):585-5S99.
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QUESTION For adults with poorly controlled type 2 diabetes treated with basal insulin without prandial insulin in primary care practices,
does continuous glucose monitoring (CGM) improve hemoglobin A, (HbA,.) levels compared with blood glucose meter (BGM) monitoring?

CONCLUSION This randomized clinical trial found there was a significantly greater decrease in HbA,. level over 8 months with CGM

than with BGM monitoring.

Thomas Martens, MD; Roy W.
Beck, MD, PhD; Ryan Bailey,
MS; et al for the MOBILE Study
Group

Effect of Continuous

POPULATION . INTERVENTION FINDINGS Glucose Monitoring on
: \ - ;{; Mean HbAsc level at 8 months Glycemic Control in
88 Women —————————— . .
87 Men (_ 175 Patients randomized ) % Continuous Blood glucose Patients With Type 2
o lucose monitorin meter monitorin . .
P —— g : ° | Diabetes Treated With
Adults with type 2 diabetes 116 59 HbA1 HbA{ .
treated with basal insulin Continuous Blood glucose - e Basal Insulin
without prandial insulin glucose monitoring  meter monitoring Baseline 8 Months Baseline 8 Months . ..
CGM with BGM testing BGM testing performed 9.1% b 8.0% 9.0% b 8.4% A Randomized Clinical
Mean age: 57 years performed as needed when fasting and postprandial . =L -0 70 \
1 to 3 times daily ¢ Tl’lal
LOCATIONS _ ) : e Published June 2, 2021
Risk-adjusted difference was significant,
15 PRIMARY OUTCOME 2
b [ -0.4% (95% I, -0.8% to -0.1%)
rimary care HbA; . level at 8 months adjusted for the baseline value
practicesin the US -
JAMA.
Marte W R, etal iy Group. Effect of continuous alucose monitoring on alycemi n pe | { | . .
!":?_||_||'I I . \eri blished _A,_.:'”.__, lune 2 2021 --I| -.I. ._:'l_ ' __..'.____ . doi:10.1001/jama.2021.7444
o, Park Nicollet
@ JAMA Network- np“ International Diabetes Center



AGP Report: Continuous Glucose Monitoring
Time in Ranges  Gozk for Typs 1 and Type 2 Disbetes Katie Test Patient DOS: jan 1, 1970
= v:r'v‘m‘gh 0% 14 Days: August 8-August 21, 2021

_ Time in Ranges
4% oo Time CGM Active: 100% g

Goals for Type 1 and Type 2 Diabetes

250

High 245 Glucose Metrics Goal_ <5%
- g l L"?"T"‘"J"'l 20%

- Jalger ST =2 B Glucose Management Indicator
ich 5% Ir ase |5 clinically benehcla Goalk <T% o
N 44%)| coal: <25%
—— 10% coa <an Glucose Variability ... #455%
[ \ery Low 5o gil.llrlafl;:lc;zﬂper'.ent coefficient of variation 250
Goal: <1% Each 1% time in range = —15 minutes T

.

0,
Ambulatory Glucose Profile (AGP) H Igh 24 A)
AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.

180
mg'dl

95%

75%

mg/dL

Target 46% Goal: >70%

Each 5% increase is clinically beneficial

" 70 Low 5%
54 (0]
0
12am 3am Gam Bam 12pm Ipm Bpm Spm 128m 10 /o Goa]: (4‘%)
5%
Daily Glucose Profiles P . .
Goal: <1% Each 1% time in range = ~15 minutes
Each daily profile represents a midnight-to-midnight period.
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
8 ] | 10 11 12 JSE| 14
e LS ) 7Y A NP S W . W Y A

12pm 12pm 12pm 12pm 12pm 12pm 12pm
15 16 17

, R More Green, Less Red
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Ambulatory Glucose Profile (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.

350 Pursue

mg/dL Hyperglycemia Next
95%
75%
50%
25%

IElf:{99 Target
Range Range

5%

Address Hypoglycemia

54 H First

12am 3am 6am 9am 1Z2pm 3pm 6pm 9pm 12am

Very
Low




What are we striving for in the AGP?

AMBULATORY GLUCOSE PROFILE (AGP)
AGP is a summary of glucose values from the report period. with median (50%) and other percentiles shown as if they occurred in a single day.

AMBULATORY GLUCOSE PROFILE (AGP)
AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.

a50

250

mgidL

=l
=1

- 5%

T5%
S0,

25%

=

- 5%

e TG RANG A ey

g

Flat, narrow and in range!

12 am 3am & am 9 am 12 pm 3pm & pm 9pm 12 am
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Editorial

Journal of Diabetes Science and Technology
2018, Vol. 12(3) 551-553

smal’t Pens Will Impl"OVe InSUIin Therapy © 2018 Diabetes Technology Society

Reprints and permissions:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/1932296818759845
journals.sagepub.com/home/dst

David C. Klonoff, MD, FACP, FRCPE, Fellow AIMBE', ®SAGE
and David Kerr, MBChB, DM, FRCPE?

- Areusable pen or smart pen cap paired with CGM or BGM to
track/record insulin and glucose metrics

.- Linked to app on smartphone

. Data can be shared with the clinic

. Tracks “insulin-on-board” (IOB) to prevent insulin stacking

. Built in dose calculators

- Useful tools such as reminders, low glucose alerts, insulin
expiration dates, and temperature Qo) arkNicoller

HealthPartnerse



Currently Approved Insulin Smart Pen Technology

See your
real-time
glucose
readings

Meal + Correction =

Your
glucose
history

Bigfoot Unity with Abbott
Freestyle Libre 2

Medtronic InPen with Guardian
ConneCt Or Dexcom G6 (’) E’tat:rl:tcll\tg)cnoalllg:abetes Center



InPen app

Dose calculator, insulin on board, dose settings, alerts, reports

(. Park Nicollet

International Diabetes Cernter

HealthPartnerse



V-Go: Disposable Patch Pump Insulin Delivery

i Steady rate of insulin o On-demand dosing , On-demand dosing
24/7 (basal) % &t mealimes (bolus) LYY for snacks (bolus)

* One V-Go patch pump each day

» Patient fills V-Go with rapid-acting insulin (requires separate prescription)
* One push =2 units (36 units total available for mealtime bolus)

* Three V-Go Basal Rate Options; 20, 30, and 40 units/24-hour period

(. Park Nicollet

International Diabetes Cernter

V-Go website: www.go-vgo.com HealthPartners:



CeQur Simplicity

* |nsulin patch pump worn for 3 days
* Gives bolus insulin only

“AoldwiS M=o

W

* Holds up to 200 units of rapid-acting N

insulin ! )
* Bolusesin 2-unit increments » B
* Can bolus through clothing

 Water-resistant

(. Park Nicollet
HealthPartners

International Diabetes Cernter



Insulin
Patch

Pump
(n=49)

Standard
Insulin

Pen
(n=48)

Original Article

Comparing Patch vs Pen Bolus Insulin
Delivery in Type 2 Diabetes Using

Journal of Diabetes Science and Technology
1-7

© 2021 Diabetes Technology Society
Article reuse guidelines:
sagepub.com/journals-permissions

DOI: 10.1177/19322968211016513

Contin uous G Iucose Mon itOI"ing Metrics journals.sagepub.com/home/dst

and Profiles

Insulin Patch (n=49)
Blood Glucose Level (mg/dL)

Insulin Pen (n=48)
Blood Glucose Level (mg/dL)

Baseline

®SAGE

Richard M. Bergenstal, MD'”), Mary L. Johnson, RN, CDCES', et al.

Week 24
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Original Article

Comparing Patch vs Pen Bolus Insulin
Delivery in Type 2 Diabetes Using
Continuous Glucose Monitoring Metrics

and Profiles

Richard M. Bergenstal, MD'

Percentage who used patch

Journal of Diabetes Science and Technology
1-7

© 2021 Diabetes Technology Society
Article reuse guidelines:
sagepub.com/journals-permissions

DOI: 10.1177/19322968211016513
journals.sagepub.com/home/dst

®SAGE

, Mary L. Johnson, RN, CDCES/, et al.

Participant preference (patch vs pen) for 44 weeks, (n = 45) 95% ClI P-value

More satisfied using the patch vs the pen for 77.8% 62.9, 88.8 <.0001
mealtime insulin therapy

Prefer using the patch vs the pen for mealtime 77.8% 62.9, 88.8 <.0001
insulin therapy

Had to carry fewer diabetes supplies with me 88.6% 75.4, 96.2 <.0001

Feel less constrained with my diabetes management 84.4% 70.5, 93.5 <.0001

Feel more freedom with my diabetes management 82.2% 67.9,92.0 <.0001

Would recommend the patch vs the pen to other 80.0% 65.4, 90.4 <.0001
patients who are on mealtime insulin therapy

Want to switch from the pen to the patch 77.8% 62.9, 88.8 <.0001



The Digital/Virtual Diabetes Clinic - the Future State
Recommendations from International Panel on Diabetes Digital Technology

EHR
Back-end
EHR AGP CGM report
Front-end el
= ==

Phillip M, Bergenstal RM, Close K et al. The Digital Diabetes Clinic: Diab Tech Ther. Sept 28 2020



Questions?

(.) Park Nicollet
International Diabetes Cernter
HealthPartners=



