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Approach to Glycemic Control in Type 2

Diabetes Mellitus

Antihyperglycemic Therapy in Adults with Type 2 Diabetes

At diagnosis, initiate lifestyle management, set A1C target, and initiate

pharmacologic therapy basedom?
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Guidelines for Glycemic Control: What’s

Best for the Patient?

« A1C < 7% for most patients

« A1C goals may be adjusted based on risk (i.e. older
adult, CAD, Stroke, Dementia)

- Individualize de-intensification based on hypoglycemia risk and
other potential harmful effects

- Examples...
- < 7.5t0 8% > CAD, Stroke or > 70 years
- < 810 8.5% -> Dementia or other significant co-morbidities

* A1C levels > 8.5% increase polyuria, polydipsia, renal
dysfunction.

American Diabetes Association. Diabetes Care. 2019
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Diabetes Education Outcomes —

Clinical Benetits

Group-based diabetes education: 11 studies, 1532 patients
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Type 2 Diabetes Management Guidelines
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Type 2 Diabetes Management Guidelines:
First-Line Therapy 1s Metformin

‘ FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (inciuc 1g weight management and physical activity)

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

CONSIDER INDEPENDENTLY OF BASELINE
A1C OR INDIVIDUALIZED A1C TARGET

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

HF OR CKD
ASCVD PREDOMINATES
PREDOMINATES \L \L
n
= bartioglosty HEvER | COMPELLINGNEEDTO
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; ; . (VER<45%) MINIMIZE WEIGHT GAINOR  GOST IS A MAJOR ISSUE*"
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(age 255 years with coronary, mL/min/1.73 m? or UACR
art s:nosls>50% onrywm >30 mg/g, particularly iR
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[ If A1C above target ] ‘lf 4’ 2 \lf \b \b
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Hmlmﬁmﬂm izvqtlmdor = Avoid TZD in the setting of HF J, [ H A1C above target ] ,L ~L
GLP-1 RAand/or SGLT2| choose | | 00%e agents demonstrating [ Gontinue with addition of other agents as outlined above J ¥ &
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* For patients on a GLP-1 RA, consider adding GLP-1 RA : or SGLT2i and/or GLP-1 RA not with lowest acquisition cost
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Wih provan OVD  DPP-4i (not saxagliptin) ¥ et « Gonsider DPP-4] OR SGLT2I
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= SU° = SU* = Consider basal insulin with lower risk of hypoglycemia” based on weight neutrality
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Biguanides (Metformin)

« A1C Effect: 1 to 2%

 Reasons to Consider:
- Weight loss (2-3 kQ)
- PO Route
- No Hypoglycemia
 Side effects, Limiting Factors:

- Gl side effects

Peripheral glucose uptake;
hepatic gluconeogenesis

- Risk for lactic acidosis (rare)
- Absolute: GFR < 30 (do not start with GFR < 45)

- Relative: (1) Liver dysfunction, (2) Heart failure, (3) Age > 80 years,
(4) Heavy alcohol intake

Health



What About the Patient Who

Doesn’t Tolerate Metformin?

Gastrointestinal side effects? But a number of brands
Consider Metformin ER... have been recalled...

35 . i &
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Medications to Treat Type 2 Diabetes Mellitus

Health Adapted from Nathan D. N Engl J Med 2007;356:437-440



Type 2 Diabetes Management Guidelines:
Shared Decision Making Based on Man

FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)
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VD PREDOMINATE:
ASC DO PREDOMINATES \L
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Type 2 Diabetes Mellitus:

Second-Line Medication Choice...

* The choice for second-line therapy Is om——
not always straight forward. Consider | | |
based on multiple factors... n'

-Change In A1C (efficacy) | ;mm....;

.¢ = Wl

-Hypoglycemia risk

-Side effects %..w.....-.f

i v ¥
-Weight Change
. . = |nsulin therapy basal insulin
-Cardiovascular disease SR o o ol
= Consider DPP-4i OR SGLT2i
with lowest acquisition cost™

Health ADA/EASD Guidelines. Diabetes Care. 2020



Sulfonylureas and Meglitinides

* Examples
- Sulfonylureas: Glipizide, Glimepiride, Gyburide
-Meglitinides: Repaglinide, Nateglinide

« A1C Effect: 1to 2%

« Reasons to Consider:

- Established, well-studied generic pill |ns|in secretion
- Glinides - lower risk of hypoglycemia
 Side effects, Limiting Factors:

- Hypoglycemia (erratic PO intake, elderly, renal dysfunction)
- Weight gain (2 kg)

Health 14



Meglitinides & Sulfonylureas: Kinetics

Skipping meals and increasing risk of low sugars?

Difference in Duration of Action
Between Glinides and Sulfonylureas
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Case of Hyperglycemia —

What Might You Choose?

« An 87 year old female presents to your clinic for follow-up for
T2DM.

- She has a history of diabetes for about 6 years duration. She also has
hypertension, hyperlipidemia, chronic kidney disease, and dementia.

« Her current diabetes regimen includes metformin 1000 mg BID.

- She tolerates dosing; no changes for the last 6 years.
 Hemoglobin A1C is 9.1% & GFR 42

Do you add to the regime? If so, what might you recommend?
Sulfonylurea increases hypoglycemia risk, Meglitinide /ess so....

Health



Type 2 Diabetes Mellitus:

Second-Line Medication Choice...

* The choice for second-line
therapy Is not straight forward
and based on multiple factors...§

-Change in A1C (efficacy)

-Cost

-Side effects [ ortm s it e
-Weight Change T
-Cardiovascular disease m&%ﬁgﬂ%

Health ADA Guidelines. Diabetes Care. 2020 .



Second-Line Therapy Considerations:

Minimize Hypoglycemia

Consider one of the following medication
classes:

- Thiazolidinediones
«SGLT-2 Inhibitors
-GLP-1 Receptor Agonists
-DPP-4 Inhibitors

Health

18



DPP-4 Inhibitors

...........
L2 Te
. .

« Examples:

- Sitagliptin (Januvia)

- Saxagliptin (Onglyza) @%
g

- Linagliptin (Tradjenta) carbohydrate
delivery & . . .
absorption Increase insulin secretion;

- Alogliptin (Nesina)
* A1C Effect: 0.5t0 0.9%
 Reasons to Consider: (1) PO Route (2) well-tolerated

Decrease glucagon

(3) No Hypoglycemia (4) No weight gain

 Side effects, Limiting Factors: (1) Cost (2) Modest A1C benefit,
(3) CHF in saxa- and alogliptin (4) Low likelihood of pancreatitis (5) Joint

pains (6) No positive or negative cardiovascular impact

Health 19



DPP-4 Inhibitors and Cardiovascular

Outcomes Trials

ORIGINAL ARTICLE

ORIGINAL ARTICLE ‘

Saxagliptin and
in Patients wit

Benjamin M. Scirica, M
Eugene Braunwald, M.D
Boaz Hirshberg, M.D., Pet
Stephen D. Wi

Matthew A. Cavender,
Nihar R. Desai, M.D., M.P.H
Kausik K. Ray, M.D., La

for the SAVOR-TIMI

Effect of Sitag

PR P D rxd s oo % 3 . ~
= Syndrome
etes

R. Heller, M.D.,
L. Bakris, M.D.,
flehta, Ph.D.,

DPP-4 Inhibitors Demonstrate No v
Cardiovascular Benefit

Outcome

Jennifer B. Green, M.D., M.

John B. Buse, M.D., Ph.D., Samuel S. Engel, M.D., Jyotsna Garg, M.S.,

Diabetes
O Steven E. Kahn, ME, ChE;
Ange 'Wanner, MD: Bernard Ziman, MD;
Hans Juergen Woerle, WD, Davit Baansira, MSe, MER. Egon Pra, WC. Sven Schnaidt, Mot s Melnicke, MD; lyothis T Geonge, MBBS, PhD:

Maximilian von Eynattan, MD; Darren K. Mosulna, MO, MHSCE for the CARMELINA Investigatars

Robert Josse, M.B., B.S., Keith D. Kaufman, M.D., Joerg Koglin, M.D.,
Scott Korn, M.D., John M. Lachin, Sc.D., Darren K. McGuire, M.D., M.H.Sc,,
Michael J. Pencina, Ph.D., Eberhard Stand|, M.D., Ph.D., Peter P. Stein, M.D.,

Shailaja Suryawanshi, Ph.D., Frans Van de Werf, M.D., Ph.D.,
Eric D. Peterson, M.D., M.P.H., and Rury R. Holman, M.B., Ch.B.,
for the TECOS Study Group*
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A second case...

Diabetes & CVD — What do you Choose?

» A 68 year old male presents to clinic for management of type
2 diabetes mellitus of 10 years duration. He also has a
history of hypertension, hyperlipidemia & coronary artery
disease.

 Current regimen includes:

- Metformin 1000 mg BID & Glipizide 10 mg BID
- He moderates carbohydrates and exercises 5 days/week.

 Hemoglobin A1C is 8.4%

Do you add to current regimen?
If so, what medication might you choose?

Health



Improving glycemic control has not been

shown to improve cardiovascular

outcomes in type 2 diabetes mellitus....

Health 22



Cardiovascular Outcome Trials for

Individual Medications — Impacting Choice?

SAVOR-TIMI 53
n = 16,492
3-P MACE
EXAMINE TECOS CARMELINA CAROLINA
n="5,380 n=14,671 n=7,003 n=6,072
3-P MACE 4-P MACE 3-P MACE 3-P MACE
| ! ' }
s | as | ams | aw | s | T
T F FYr b b A b F'ry 1 Y 1
EMPA-REG VERTIS CV CREDENCE Dapa-CKD
OUTCOME n = 8,000 n=4,464 n=4,000
n=7,020 3-P MACE ESRD, doubling 250% sustained
3-P MACE of creatinine, decline in eGFR
CANVAS Dapa-HF renal/CV death or reaching
Program n=4,500 ESRD,
n = 10,142 CV death, HF DECLARE-TIMI 58 CV death, or
3-P MACE hospitalization, n=17,276 renal death
urgent HF visit 3-P MACE; CV
death + HF EMPEROR-
ELIXA LEADER FREEDOM-CVO PIONEER 6 REWIND hospitalization Reduced
n = 6,068 n=9,340 n=4,156 n=3,176 n=19,901 n=2,850
4-P MACE 3-P MACE 4-P MACE 3-P MACE 3-P MACE CV death or HF
hospitalization
SUSTAIN-6 EXSCEL HARMONY
~ OPP-dinhibitors | n=3,297 n=14,752 Outcomes EMPEROR-
3-P MACE 3-P MACE n=9,400 Preserved
~ sGLT2inhibitors | 3-P MACE n=4,126
DEVOTE ACE CV death or HF
hospitalization
GLP-1 receptor agonists ‘ n=17,637 n=6,522
3-P MACE 5-P MACE
| Insulin | (3-P MACE +
RIS hospitalization
| 0 | n=3,876 il
. unstable
Fatal or nonfatal
| a-Glucosidase inhibitor \ talor nonfa SR

Health Cefalu WT et al, Diabetes Care, 2018 2



Type 2 Diabetes Mellitus:

Second-Line Medication Choice...

The choice for second-line
therapy is not straight forward -;..cmm:rsm? PROMTE ¥mSTLose

HF OR CKD

and based on multiple factors. . [FE=Ey =R

-Change in A1C (efficacy)
-Cost
-Hypoglycemia risk

" f - I red or
L in of HF LT2i and/or GLP-1 RA not
= patient is now unable to tolerate 3
[} ff GLP-1 RA and/or SGLT2|, choose gvmmmm tolerated or contraindic ted
agents demonstrating CV safety: safety: = ) USE regimen wt lowest risk of

= For patients on a SGLT2j, wisi
patients on a GLP-1 RA, consider adding GLP-1 RA anecal
consider adding SGLT2i with CVD bensfit
with oD . DPP:':’(:: oo PREFERABLY
« DPP-4i if not on GLP-1 RA .,..,..,..,..Wm“m DPP-4i (if not on GLP-1 RA)

. ' Basal insulint not on GLP-1 RA) based an weig h‘t trality

TZD* = Basal Insulin*

s sr 2

- Cardiovascular disease

Health ADA Guidelines. Diabetes Care. 2019 24




GLP-1 Receptor Agonists

...........
o Te

* Examples:

- Exenatide (Byetta / Bydureon)

Liraglutide (Victoza)

. V) SR
. . . g
- Lixisenatide (Adlyxin) carbohydrate

_ N delivery&  Increase insulin secretion;
. DUIaglutlde (TrU“Clty) absorption Decrease glucagon;

- Semaglutide (Ozempic SQ & Rybelsus PO) Increase satiety

AlC Eff t O 5 t 1 50/ Slow gastric emptying
¢ ec 51to0 1.5%

 Reasons to Consider: (1) Weight loss (1 to 4.5 kg) (2)
Cardiovascular outcomes (3) Minimal Hypoglycemia

 Side effects, Limiting Factors: (1) Cost (2) Gastrointestinal
side effects (nausea 39%, diarrhea 21%, vomiting 16%) (3) Thyroid

c-cell tumors unlikely

Health 25



Weight Loss in T2DM & GLP-1 RA

A % B 1
R o o + o 2 2
\© <© < 5 3 o o° N
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Change from baseline in weight (kg)

-3.04 p<0.001
=3.5+
4.0 -
~4.5- t e
p= 0.23

» Exenatide 10 pg BID ®m Exenatide 2 mg OW ® Liraglutide 1.8 mg OD » Lixisenatide 20 pg OD

B Albiglutide 50 mg OW Dulaglutide 1.5 mg OW  ® Taspoglutide 10 mg OW  ® Taspoglutide 20 mg OW
TP Health Madsbad S & Holst JJ. Diabetes, Epidemiology, Genetics, ”e

Pathogenesis, Diagnosis, Prevention and Treatment. 2018



Summary of GLP-1 RA Cardiovascular

Outcomes Trials

Study Baseline Characteristics Primary Outcome
Median
No. of follow-up | % withCV % ofstatin Baseline  Baseline  Baseline || Primary composite OV

GLP-1 RA: Study name patients  (years) disease* use age HghAlc BMI outcome HR (95%Cl) P value
Liisenatide: ELIXA 6068 1 100°% 3% 603 1. 301 1.02 (0.89 0 1.17) 0.81
Liraglutide; LEADER 9340 18 81% 12% B4.3 7% 325 0.87 {0.78 to 0.97) 0.0
Semaglutide: SUSTAIN-G Ja9r 1 B0% 3% 4.6 i 328 0.74 (0.58 to 0.95) 0.02
Exanatide (W: EXSCEL 14752 32 FERL 74% 620 8.0 ELR] 0.91 {0.83 to 1.00) 0.06
Albiglutide: Harmony 9463 16 1% Bd% 4.1 ] 323 0.78 (0.68 to 0.90) 0.0006
Dulaglutide: REWIND 3901 5.4 5% B6% 662 1% 323 0.88 {0.79 to 0.59) 0.026
Oral semaglutide: FIOMEER & a3 13 84.7% B5% 66.0 1% 323 0.79 (057 to 1.11) 017

Health Sheahan K et al. Postgraduate Med J. 2020



Cardiovascular Endpoints:

GLP-1 RA Agonists

Primary outcome Death, CV causes Death, All cause

|| ORIGINAL ARTICLE ”

Lixisenatide in Patients with Type 2 Diabetes
and Acute Coronary Syndrome

No difference No difference No difference
(13.4 vs.13.2%) (7.0 vs. 7.4%) (5.2 vs. 5.1%)

Marc A. Pleffer, M.D., Ph.D., Brian Claggett, Ph.D., Rafael Diaz, M.D.,
Kenneth Dickstein, M.D., Ph.D., Hertzel C. Gerstein, M.D., Lars V. Keber, M.D.,
cesca C. Lawson, M.D,, Lin Ping, M D, Xiaodan Wei, Ph.D.,

F. Lewis, M.D., M.P.H., Aldo P. Ma, M.D.,
ohn J.V. McMurray, M.D., Ph.D., Jeffrey L. Probstfield, M.D.,

Riddle, M.D., Scott D. Solomon, M.D., and Jean-Claude Tardif, M.D.,
for the ELIXA Investigators*

Lixisenatide

The NEW ENGLAND

13% reduction 22% reduction 15% reduction
(13.0 vs.14.9%) (4.7 vs. 6.0%) (8.2 vs. 9.6%)

Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes

Steven P. Marso, M.D., Gilbert H. D: M.D. n, M.D., EM.BA.
Johannes F.E. Mann, M.D. AN: D.
e

Liraglutide

“ ORIGINAL ARTICLE ||

Effects of Once-Weekly Exenatide on
Cardiovascular Outcomes in Type 2 Diabetes

No difference No difference No difference
(11.4 vs.12.2%) (4.6 vs. 5.2%) (6.9 vs. 7.9%)

Rury R. Holman, F.Med.Sci., M. Angelyn Bethel, M.D., Robert J. Mentz, M.D.,
Vivian P. Thompson, M.P.H., Yuliya Lokhnygina, Ph.D., John B. Buse, M.D., Ph.D.,
Juliana C. Chan, M.D., Jasmine Choi, M.S., Stephanie M. Gustavson, Ph.D.,
Nayyar Iqbal, M.D., Alda P. Maggioni, M.D., Steven P. Marso, M.D.,

Peter Ohman, M.D., Ph.D., Neha J. Pagidipati, M.D., M.P.H.,

Neil Poulter, F.Med.Sci., Ambady Ramachandran, M.D., Bernard Zinman, M.D.,
and Adrian F. Hernandez, M.D., M.H.S., for the EXSCEL Study Group*

Exenatide

Health 28



Cardiovascular Endpoints:

GLP-1 RA Agonists

“ ORIGINAL ARTICLE ||

Q
. . o
Semaglutide and Cardiovascular Qutcomes =
in Patients with Type 2 Diabetes =
Steven P. Marso, M.D., Stephen C. Bain, M.D., Agostino Consoli, M.D c)
Freddy G. Eliaschewitz, M.D., Esteban Jédar, M.D., Lawrence A. Leiter, M.D., cU
lldike Lingvay, M.D., M.P.H., M.5.C.5., Julio R« k, M.D., E
Jochen Seufert, M.D., Ph.D., Mark L. Warren, M.D Woo, M.D.,
Oluf Hansen, M.Sc., Anders G. Holst, M.D., Ph.D., Jonas Pettersson, M.D., Ph.D., G)
and Tina Vilsbell, M.D., D.M.Sc., for the SUSTAIN-6 Investigators* (f)
Q
Dulaglutide and cardiovascular outcomes in type 2 diabetes O
(REWIND): a double-blind, randomised placebo-controlled "5’
trial e
(@)
- 8
.2

|| ORIGINAL ARTICLE

Oral Semaglutide and Cardiovascular
Outcomes in Patients with Type 2 Diabetes

Mansoor Husain, M.D., Andreas L Birkenfeld, M.D., Morten Donsmark, Ph.D.,
reddy G. Eliaschewi

Semaglutide PO

Health

Primary outcome

26% reduction
(6.6 vs. 8.9%)

12% reduction
(12.0 vs. 13.4%)

No difference
(3.8 vs. 4.8%)

Death, CV causes Death, Any cause

No difference
(2.7 vs. 2.8%)

No difference
(10.8 vs. 12.0%)

51% reduction
(0.9 vs. 1.9%)

No difference
(3.8 vs. 3.6%)

No difference

49% reduction
(1.4 vs. 2.8%)
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Consider GLP-1 RA Over Bolus Insulin

When Basal Insulin Has Failed

@ Exenatide ¥ Lispro

0.0 3
—_ - 2
£ ;
2 1
T -0.5 +
3 S
I 20
£ =
S £ 4
€ 1.0 o
£ S -2
© 5

3

1.54— . . , \

0 2 4 6 8 12 18 24 30 @ T

. L 02 468 12 18 24 30
Weeks since Randomization . o
Weeks since Randomization

Health Diamont M, et al. Diabetes Care 2014
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Type 2 Diabetes Mellitus:

Second-Line Medication Choice...

The choice for second-line
therapy is not straight forward -;..cmm:rsm? PROMTE ¥mSTLose

HF OR CKD

and based on multiple factors. . [FE=Ey =R

-Change in A1C (efficacy)
-Cost
-Hypoglycemia risk

" f - I red or
L in of HF LT2i and/or GLP-1 RA not
= patient is now unable to tolerate 3
[} ff GLP-1 RA and/or SGLT2|, choose gvmmmm tolerated or contraindic ted
agents demonstrating CV safety: safety: = ) USE regimen wt lowest risk of

= For patients on a SGLT2j, wisi
patients on a GLP-1 RA, consider adding GLP-1 RA anecal
consider adding SGLT2i with CVD bensfit
with oD . DPP:':’(:: oo PREFERABLY
« DPP-4i if not on GLP-1 RA .,..,..,..,..Wm“m DPP-4i (if not on GLP-1 RA)

. ' Basal insulint not on GLP-1 RA) based an weig h‘t trality

TZD* = Basal Insulin*

s sr 2

- Cardiovascular disease

Health ADA Guidelines. Diabetes Care. 2019 31




SGLT-2 Inhibitors

« Examples:
- Dapagliflozin (Farxiga)

- Canagliflozin (Invokana)

- Empagliflozin (Jardiance)
- Ertugliflozin (Steglatro)

« A1C Effect: - 0.51t0 1%

 Reasons to Consider: (1) Weight loss (1 to 2 kg) (2) Cardio-renal
outcomes (3) PO route (4) Minimal hypoglycemia

 Side effects, Limiting Factors: (1) Euglycemic DKA (<1%) (2)
Genitourinary infections (2%) (3) Cost (4) Limitations in GFR levels to start
medications (4) LE amputations

Reduce Glucose Reabsorption

Health 32



Weight Loss and SGLT-2 Inhibitors

Reference, year Duration N  Treatment arms Bodyweight change from
(week) baseline
(kg)
SGLT2 inhibitors
Bays et al. 2014 [29] 12 376 Placebo - 1.1
Canagliflozin 50 mg -19 -
Canagliflozin 100 mg -28 SGLT-2 Inhibitor
Canagliflozin 300 mg -24 .
: — 1-2 Kg weight loss
Napolitano et al. 2014 [82] 8 30 Placebo + diet (- 500 cal) - 5.1
Remogliflozin etaborate 250 mg + diet - 7.6
(- 500 cal) - 6.1
Sergliflozin etaborate 1,000 mg + diet
(= 500 cal)
Ramirez-Rodriguez et al. 12 24  Placebo -10
2018 [23] Dapagliflozin 10 mg - 3.0

P —

SGLT2 inhibitors +GLP1-RA

SGLT-2 + GLP-1

Lundkvist et al. 2016 [83] 24 50 Placebo | - 0.4 )

Dapagliflozin 10 mg + Exenatide 2mg - 4.5 4 Kg weilg ht loss
Lundkvist et al. 2017 [21] 752 50 Dapagliflozin 10 mg + Exenatide2mg - 5.7
16"\ Health Pereira M & Eriksson J. Drugs 2019
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Cardiovascular Endpoints:

SGLT-2 Inhibitors

Primary outcome CHF Hospitalization Death (Any Cause)

‘I ORIGINAL ARTICLE ”

14% Reduction Reduced by 35%

(10.5 vs.12.1%) - EMPEROR Reduced —
25% risk reduction

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Reduced 38%

d
e, M.D., Uli C. Broed|, M.D.,
G OUTCOME Investigators

“ ORIGINAL ARTICLE ”

Canagliflozin and Cardiovascular and Renal 14% REdUCtIOH REduced by 33% Reduced 2200
Events in Type 2 Diabetes 0
§ M3, . P, i (269 vs. 31.5 /0) - Evaluated HFrEF
“ ORIGINAL ARTICLE ” .
Dapagl1ﬂozu}narrgp(éazrdll)(;:?;i:iar Outcomes NO d|ﬁe I‘en(ge Reduced by 27% NO dlffe rence
(88 vs. 9.4 /0) - DAPA HF - 26%

reduction w/ HFrEF

|| ORIGINAL ARTICLE ”

Cardiovascul-ar ?utcozm]? \t?)mih Ertugliflozin NO dlﬁe rence Reduced by 30% NO d|ﬁ:e rence
in Type iabetes 0
S e e e L e, (11.9vs 11.9%) - HFFEF & HFpEF

Ertuglifloziin Dapagliflozin Canagliflozin Empagliflozin

D.Z.l. Cherney, and D.K. McGuire, for the VERTIS CV Investigators®
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Renal Endpoints with Empagliflozin

Change in Glomerular Filtration Rate

78

76+

744
Empagliflozin, 10 mg

724
Empagliflozin, 25 mg

70

Placebo

Adjusted Mean eGFR (ml/min/1.73 m?)

68+

66 . UL I I I I I I I 1 I I I I 1
Baseline 4 12 28 52 66 80 94 108 122 136 150 164 178 192
Week

Health Wanner C et al. NEJM 2016



Renal Endpoints:

SGLT-2 Inhibitors

| ORIGINAL ARTICLE |]

-> 39% reduction in incident or

EMPA REG worsening nephropathy
EMPEROR REDUCED -> Empa reduced eGFR rate of decline

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

iner, M.D., John M. Lachin, Sc.D.
D

Bernard Zinman, M.D., Chrisi

scchi, M.D., for the EMPA-REG OUTCOME Investigators

-> 40% reduction in composite of >40%
CANVAS PROGRAMME reduction in eGFR, requirement for RRT and

death from renal causes

“ ORIGINAL ARTICLE ”

Canagliflozin and Cardiovascular and Renal
Events in Type 2 Diabetes

al, M.B., Ch.B,, Ph.D., Vlado M.B., B.S., Ph.D.

CREDENCE -> 30% reduction in dialysis, transplantation,
or sustained GFR of < 15 in those with GFR

30-90 at trial start

Canagliflozin Empagliflozin

-> 24% reduction in composite of > 40%
DECLARE TIMI 58 decrease in eGFR rate to < 60 ml/min, new
ESRD or death from renal or CV causes

DAPA CKD -> 39% reduction in composite of sustained
decline in eGFR of at least 50%, ESKD, or
death from renal or CV causes

-> 40% reduction in composite of sustained

VERTIS CV decline in eGFR of at least 40%,
dialysis/transplant or renal death

|| ORIGINAL ARTICLE ”

Cardiovascular Outcomes with Ertugliflozin
in Type 2 Diabetes

C.P.Cannon, R. Pratley, S. Dagogo-Jack, ). Mancuso, S. Huyck, U. Masiukiewicz,
B. Charbonnel, R. Frederich, 5. Gallo, F. Cosentino, W.]. Shih, |. Gantz, 5.G. Terra,
D.Z.l. Cherney, and D.K. McGuire, for the VERTIS CV Investigators®

Ertuglifloziin Dapagliflozin

Health Perkovic V et al. NEJM 2019 36



A Third Case...

Newly Diagnosed Diabetes

« A 58 year old male presents to your clinic with new-
onset hyperglycemia.

* Experiencing polyuria and weight loss over the last three
weeks. On the night prior to his visit, he worked an
overnight shift and glucose measured 423 mag/dl.

Denies blurred vision, nausea, vomiting or shortness of
breath.

* His medical history includes: Hypertension, Obesity,
Hyperlipidemia. No CAD.

Health



A Third Case...

Newly Diagnosed Diabetes

Physical exam.
Pulse 74 BP 134/67
BMI 31.1
Otherwise unremarkable

What Do You Recommend?

Consider Type 1 Diabetes
Consider Insulin with A1C > 10%

Lab Values

Glucose 379 mg/dl
Hemoglobin A1C 12.3%
Urine ketones - Negative

Health



When To Consider Insulin in Type 2

Diabetes Mellitus?

* No Specific timing — Early or Late in disease course

 Glucose “toxicity” or “severe hyperglycemia”
- Fasting glucose > 250 mg/dL or random glucose >300 mg/dL
- Hemoglobin A1C > 10%
- Ketonuria (Type 1 diabetes mellitus — admission for DKA)

- Symptoms consistent with hyperglycemia — polyuria, polydipsia,
weight loss

« Coexisting medical conditions
- Pregnancy -> multiple daily insulin injections
- Glucocorticoids -> Pair kinetics of steroids and insulin

Health 39



Long-Acting Insulins:

Kinetics & Clinical Outcomes...

> = NPH insulin (12-16h) Insulin glargine U300 (~32h)
= = Insulin glargine U100 (-24h) = Insulin degludec
E 47 = |nsulin detemir (~20-24h) U100 and U200 (~42h)
)
§ ;1 NPH Glargine U100 (Lantus & Basaglar)
£ \ -~ Degludec (Tresiba)
5

~

0 I I I I I I I [ I I I I

0 2 4 6 8 10 12 14 16 18 20 22 24

Time (h)

Health Mathieu C et al. Nature Reviews. 2017

£ — rgine U300 (ouieo)
Detemir (L ir) .
-
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Starting Basal Insulin Therapy in

Type 2 Diabetes Mellitus

* When / How Much to Start?
-Once daily — HS most common
- Start with 10 units/day or 0.1 to 0.2 units/kg/day
* Titrate Regimen: Key to Control
-Increase dose by 2 units (or 10-15%) once to twice weekly
- Target fasting targets (80-130 mg/dL)
-Assess for hypoglycemia

* If bolus insulin is required, consider carbohydrate ratio
with correction factor -> Consider bolus calculators /

pens or insulin pump

) Referral for Auth for Diabetes Education - Internal Referral, Routine, Medicine,
Endocrinology, Diabetes Metabolism, Specialty Services Required

* Diabetes Education is key!

Health American Diabetes Association. Diabetes Care. 2020
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Insulin Risks:

Weight gain & Hypoglycemia

* Weight gain is common

- Average weight gain (UKPDS study -> approximately 4 kg)
* Hypoglycemia risk is increased with...

- Advanced age, microvascular complication, erratic food intake

- Cognitive impairment

- Lower body mass index (insulin sensitivity)

- Alcohol use

- Coexisting chronic illnesses — liver and renal failure

* Review hypoglycemia symptoms and treatment

Health 42



Treating Hypoglycemia — Rule of 15°s

Check blood glucose if experiencing symptoms
If blood glucose is low (below 70 mg/dL):

Treat with 15 grams of fast-acting sugar (simple
carbohydrate)

- Y cup (4 ounces) of juice

- 6 ounces of regular soda (NOT Diet)

- 1 Tablespoon sugar or honey

- Glucose/dextrose tablets (3 — 4 tablets)

Re-check blood glucose after 15 minutes

Health
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Glucose Monitoring in Type 2 DM.:

Not Insulin-Requiring

 Benefits of glucose monitoring are mixed and
recommendation should be individualized

- Consider in those titrating medications, high A1C, risk of low sugars

Health 44



Glucose Monitoring in Type 2 DM.:

Not Insulin-Requiring

: Trusted evidence.
= prc h rane Informed decisions.
1 ibra ry Better health. Cochrane Database of Systematic Reviews

Figure 4. Forest plot of comparison: 1 SMBG (self-monitoring of blood glucose) vs control (6 months follow-up),
outcome: 1.1 HbA1c [%)].

SMBG Control Mean Difference Mean Difference
Study or Subgroup Mean [%] SD[%] Total Mean[%] SD|[%] Total Weight IV, Random, 95% CI[%] IV, Random, 95% CI [%]
Barnett 2008 115 114 31 -0.91 129 299 220% -0.24 0 43,-0.05) -
Davidson 2005 -08 16 43 -086 21 45 26% -0.20 0,98, 0 58] —
DIGEM trial 2007 (1) -016 081 301 -008 073 152 27.7% -0.07 [-0.22, 0.08) -
Fontbonne 1989 -036 314 68 05 154 68 23% 014 -0.69,097] T
Franciosi 2011 -12 031 46 07 07 16 79% -050F092,-008] —
Guerei 2003 09 154 345 056 154 344 183% -0.40 }0.63,-017) . 5
Kleefstra 2010 -018 067 22 007 075 18 7.0% -0.25-0.70, 0.20] —l
Muchmore 1994 -154 1.46 12 -085 187 11 09% -069 207,069
SMBG study group 2002 -1 108 113 0564 141 110 113% -0.46 F0.79_ $
Total (95% CI) 1261 1063 100.0% -0.26 [-0.39, -0.13] ¢
Heterogeneity Tau*=0.01; Ch*=11.29,df=8 (P=0.19), F= 20% p

2 0

Test for overall effect Z= 3.99 (P < 0.0001) Favours SMBG Favours Control

(1) Both intervention groups are combined

Health Malanda UL, et al. Cochrane Review. 2012
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Glucose Monitoring in Type 2 DM.:

Not Insulin-Requiring

- No consistent benefit with metformin
* Maximizing monitoring impact...
- Targeted feedback

- A1C < 7%: Fasting glucose < 130 & 2 hours post-prandial < 180
- Immediate feedback for dietary modifications

- Hypoglycemia monitoring
- Monitor fasting, pre-lunch or pre-dinner levels.

Health 48



Continuous Glucose Monitoring (CGM)

 Continuous Glucose monitoring in TLDM and multiple
daily insulin injections in T2DM

- Professional or personal
use.

- Consider in patients w/.
- Multiple low sugars

- At-risk for low sugars

- Discordant data -- meter
and A1C

Health

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

350mg/dL

250+
95%

180
[ 75%
Target Range —~50%
25%
70 5%

54 -

0

12am 3am 6am 9am 12pm 3pm 6pm 9pm 12am

DAILY GLUCOSE PROFILES

|
@

s ¥
Saturday Sunday Monday Tuesday Wednesday Thursday Friday

7 8 9 10 1 12 13

1804 MWM\/J\W\ NGRS /\m/\\.J\’N\/\

70+
12am  12pm 12am 12pm 12am 12pm 12am 12pm 12am 12pm 12am 12pm 12am 12pm 12am
14 15 16 17 18 19 20

180_\J\"//\V\/\,VWJ ~—pr M’\‘\_J\/\Aw\’\f\"\w

70

47



Continuous Glucose Monitoring: Reports

MRN:

pevice: FreeStyle Libre

AGP Report

December 7, 2019 - December 20, 2019 (14 Days)

GLUCOSE STATISTICS AND TARGETS

December 7, 2019 - December 20, 2019
% Time CGM is Active

Very High >250 mg/dL

—

250

High 181-250 mg/dL

Ranges And Targets For

Type 1 or Type 2 Diabetes 180

Targets % of Readings (Time/Day)
Greater than 70%(16h 48min)

Less than 4% (57min)

Glucose Ranges
Target Range70-180mg/dL

Below 70 mg/dL
Target Range 70-180 mg/dL

PAGE: 1/1

GENERATED: 12/20/2019

LibreView

1% (14min)

18% (4h 19min)

78% (18h 43min)

Below 54 mg/dL Less than 1% (14min)
Above 180 mg/dL Less than 25% (6h Omin)
Above 250 mg/d] . % (1h 12min)

ch 5% increase in time in range (70-180 mg/dL) is clinically beneficial.

Low 54-69 mg/dL

3% (43min)

Defined as percent coefficient of variation (%CV); target <36%

Health

Average Glucose 141 mg/aL Very Low <54 mgil 0% (omin)
Glucose Management Indicator (GMI) 6.7 %
iabili 31.6%
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Type 2 Diabetes Management

e Set an A1C target
* Diabetes education is Effective!!

- Medical nutrition therapy, medication & injectable teaching
- Epic Order: “Diabetes Education Referral”

» Annual Diabetes Screening is important...
- Hemoglobin A1C
- POC A1C testing
- Diabetes Eye Exam
- Retinal Camera at 2020 SM Blvd - Epic Order: “Remote Fundus”
- Urine microalbumin (UMA)
- Comprehensive foot exam (removed from Health Maintenance)

Health Diabetes Care 2018
ADA Guidelines. Diabetes Care. 2019
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Type 2 Diabetes Management:

Take Home Points

« Set an A1C target
DM education is key!

Dlabetes Care

e Start with Metformin
- Consider Extended Release - Note recent recall

« Second-line therapy choice is based on
multiple factors

- Cost

- Side effects

- Weight gain / weight loss

- Hypoglycemia risk

- Cardiovascular (and renal) impact

Health 50
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