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Goals

1. Review diabetes goals of therapy and glycemic targets
2. Discuss efficacy and safety of medication classes for type 2 diabetes

3. Review guidelines for a stepwise approach to the pharmaceutical management
of type 2 diabetes

4. Understand how to select therapy for patients with type 2 diabetes and
comorbidities such as ASCVD, HF, or CKD

5. To provide case examples of uses in under-resourced populations in terms of
access and implementation.

6. To describe technology currently offered in the ambulatory and hospital
settings for management of type 2 diabetes
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Goals

1. Review diabetes goals of therapy and glycemic targets
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Goals of Therapy-> Overcome Practical Challenges in
Diabetes
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Decision cycle for patient-centered glycemic management in
type 2 d ia bEteS Assess key patient characteristics

Lifestyle
Comorbidities
Age, Alc, weight

Motivation
Culture/socioeconomic context Consider factors that impact choice of
Review and agree on Management plan treatment
Review plan . Individualized Alc
Mutual agreement . Weight, hypoglycemia
Decision cycle repeated regularly to . Side effect

Complexity, adherence
Access, cost

avoid inertia

Goals of Care

Prevent
corr1.pllcat|ons Shared Decision Making
* Optimize . Educated patient

Ongoing monitoring and support
Well-being
Tolerability
Glucose control
Biofeedback: weight, steps, BP, lipid

Quality of Life

Seeks patient preference
Motivational interview
Goal setting

DSMES

Agree on Management

Implement Plan SMART Goals
Follow-up . Specific
Not at goal: Q3Mo . Measurable
At goal: Q6Mo . Achievable

DSMES: more frequent . Realistic
. Time Limited

American
r . Diabetes
\.‘./). Scrlpps American Diabetes Association Dia Care 2021;44:S40-S52 . Association.

©2021 by American Diabetes Association



ADA Basics — Obesity Management

At least 5% (ideally 7%+) weight loss should be prescribed for

overweight and obese patients with type 2 who are ready to achieve
weight loss.

BMI should be calculated and documented in the EMR at least yearly
Diets that provide the same caloric restriction but differ in protein, carb

and fat content are equally effective in achieving weight loss, so use
patient preference to help guide plan —

C) Scrlpps Diabetes Care 2021 Jan; 44(Supplement 1): S73-584.



ADA - Physical Activity Recommendations

150 min/week of moderate intensity aerobic
physical activity spread over at least 3 days per

week
50-70% of maximum heart rate

No more than 2 consecutive days without
exercise

Resistance training at least 2x week unless
contraindicated

Limit sedentary time spent sitting
(Get up and move every 30 min!)

C)' SCTIppS Diabetes Care 2021 Jan; 44(Supplement 1): S73-S84.




Psychosocial Care

“Address psychosocial issues in all aspects of care including self—
management, mental health, communication, complications,
comorbidities and life -stage considerations.”

Consider using the Diabetes Distress Scale (DDS) screening tool in your
practice.

Box 2 Diabetes distress screening scale

_ _ _ Not a A slight A moderate Somewhat serious A serious A very serious
Diabetes distress screener items
problem problem problem problem problem problem
Feeling overwhelmed with demands of 1 2 3 4 5 6
living with diabetes
Feeling that | am often failing my diabetes 1 2 3 4 5 6

routine

Please consider the degree the above 2 items may have distressed or bother you “during the past month” on a severity scale of 1-6.

Diabetes Care 2021 Jan; 44(Supplement 1): S73-S84.
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ADA/EASD Position Statement - Glucose Control

Goal alC < 7.0% without significant
hypoglycemia

Glucose goals:
Premeal 80 to <130 mg/dL
Postmeal <180 mg/dL
HS 100-140 mg/dL

Individualization of goals:
Tighter targets (6.0 - 6.5%) - younger,
healthier
Looser targets (7.5 - 8.0%+) - older,

comorbidities, hypoglycemia prone, etc.

Q)' Scrlpps Diabetes Care 2021 Jan; 44(Supplement 1): S73-584.

Approach to Individualization of Glycemic Targets

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Patient preference

Resources and support
system

More stringent 4= A1C 7% == | ess stringent

low high

newly diagnosed long-standing
Iéng short
absent few / mild severe

absent few / mild severe |
highly motivated, excellent preference for less
self-care capabilities burdensome therapy

readily available limited
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Key points included in standard ambulatory glucose profile
(AGP) report

AGP Report Name

MRN
GLUCOSE STATISTICS AND TARGETS TIME IN RANGES
14 days
% Sensor Time L S
T t
Glucose Ranges Targets [% of Readings (Time/Day)] s :.gf;s <%
Target Range 70-180 mg/dL .....Greater than 70% (16h 48min) 180 mgldL.
Below 70 mg/dL ...............ccccocevvunnennn. Less than 4% (58min) (10.0 mmoiiL) g
Below 54 mg/dL........ccooocvvcvecrnrenens Less than 1% (14min)
Above 180 mg/dL ... Less than 25% (6h)
Above 250 mg/dL...........ccoooccoveee. Less than 5% (1h 12min)
Target Range:
. doawe . o g . 70-180 mg/dL 70%
Each 5% increase in time in range (70-180 mg/dL) is clinically beneficial. (39-10.0 mnckL) 2
Average Glucose
Glucose Management Indicator (GMI)
Glucose Variability 56 i 5 et S
Defined as percent coefficient of variation (%CV); target <36% <54 mg/dL (3.0 mmoliL) <1%
American Diabetes Association Dia Care 2021;44:S573-S84 A S:gggtce%n
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Goals

2. Discuss efficacy and safety of medication classes for type 2 diabetes
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T2DM: Pathophysiologic Defects & Drug Targets

GLP-1RA
GLP-1RA AGI
DPPA4i BAS TZD
Sulfonylurea -~
Meglitinides £
Intestine g .
Pancreas Decreased incretin ‘Q
Increased B-cell failure and effect Fat |
decreased insulin secretion I Increased lipolysis
. i SGLT2i
N A4 ,/’
GLP-1RA pX
DPP4i
Islet a-cell Kidney
Increased glucagon Increased
secretion === Hyperglycemia = gluconeogenesis and
glucose reabsorption
’,¢7
Liver »~ A .  Muscle
Increased hepa’_tic glucose : Decreased glucose
17D production i uptake
Metformin Brain Neurotransmitter i TZD
Insulin dysfunction ; nsulin

O Scripps

GLP-1RA
Bromocriptine

Adapted from DeFronzo RA et al. Diabetes Care. 2013;36(2):5S127-S138.
Inzucchi SE et al. Diabetes Care. 2015;38(1):141-149.

AGI: alpha glucosidase inhibitor; BAS: bile acid sequestrant;
GLP-1RA: glucagon-like peptide-1 receptor agonist;
SGLT2i: sodium-glucose cotransporter 2 inhibitor; TZD: thiazolidinediones.



Efficacy

Hypo-
glycemia

Medication Classes for Mana

CV effects

DKD Progression

ement of T2DM

Renal effects
Dosing/use considerations*

Additional Considerations

Metformin High No Neutral Potential Neutral Low Oral Neutral Contradiction with eGFR <30 ml/min/1.73 m? * Gl side effects common (diarrhea, nausea)
Benefit * Potential for B12 deficiency
SGLT-2 Inter- No Loss Benefi: Benefit: High Oral Benefit: Renal dose adjustment required (canaglifozin, *Should be discontinued before any scheduled
inhibitors  mediate empagliflozin, empagliflozin, empagliflozin, dapaglifozin, empaglifozin, ertugliflozin surgery to avoid potential risk for DKA
canagliflozin canagliflozin, canagliflozin, * DKA risk (all agents, rare in T2D)
dapagliflozin dapagliflozin *Risk of bone fractures (canagliflozin)
* Genitourinary infections
*Risk of volume depletion, hypotension
* MLDL-C
*Risk of Fournier’s gangrene
GLP-1 RAs  High No Loss Neutral: Neutral High SQ; Benefits on renal * Exenatide, lixisenatide: avoid for eGFR <30 * FDA Black Box: Risk of thyroid C-cell tumors in
exenatide qw, Oral end points in ml/min/1.73 m?2 rodents; human relevance not determined
lixisenatide (semagl CVQOTs, driven by *No dose adjustment for dulaglutide, liraglutide, (liraglutide, albiglutide, dulaglutide, exenatide
i utide) albuminuria semaglutide ER, semaglutide)
Beneﬂt:. outcomes: * Caution when starting or increasing dose dueto  *Gl side effects common (nausea, vomiting,
c.IuIaqu_tlde, liraglutide, potential risk of nausea, vomiting, diarrhea, or diarrhea)
liraglutide, semaglutide, dehydration. Monitor renal function in patients ~ *Injection site reactions
semaglutide dulaglutide reporting severe Gl reactions when starting or * Pancreatitis has been reported in clinical trials
increasing dosage. but causality has not been established.
Discontinue if pancreatitis is suspected.
DPP-4 Inter- No Neutral Neutral Potential risk: High Oral Neutral *Renal dose adjustment required (sitagliptin, * Pancreatitis has been reported in clinical trials
inhibitors  mediate saxagliptin saxagliptin, alogliptin); can be used in renal but causality has not been established.
impairment Discontinue if pancreatitis is suspected.
*No dose adjustment required for linagliptin *Joint pain
Thiazolidinedi High No Gain Potential Increased risk Low Oral Neutral *No dose adjustment required * FDA Black Box: Congestive HF (pioglitazone,
ones benefit *Generally not recommend in renal impairment rosiglitazone)
pioglitazone due to potential for fluid retention *Fluid retention (edema, HF)
* Benefit in NASH
*Risk of bone fractures
*Bladder cancer (pioglitazone)
* MLDL-C (rosiglitazone)
Sulfonylureas  High Yes Gain Neutral Neutral Low Oral Neutral *Glyburide not recommended *FDA Special Warning on increased risk of CV
(2nd * Glipizide and glimepiride: initiate conservatively mortality based on studies of an older
generation) to avoid hypoglycemia sulfonylurea (tolbutamide)
I'_Iuma_n Highest Yes Gain Neutral Neutral Low SQ; Neutral *Lower insulin doses required with a decrease in *Injection site reactions
Insulin  insulin (sQ) inhaled eGFR; titrate per clinical response * Higher risk of hypoglycemia with human insulin
Analogs High - (NPH or premixed formulations) vs. analogs

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information.

American Diabetes Association. Diabetes Care. Jan 2021;44 (1):5111-S124.



Metformin

Suppresses hepatic glucose production

Improves insulin sensitivity by increasing peripheral glucose
uptake and utilization
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Metformin

Efficacy Hypoglycemia Weight Change CV Effects Cost
High Neutral (Potential for Potential Benefit Neutral Low
Alc Modest Loss)

reduction
1-2%

Oral/SQ Renal Effects Additional Considerations

Progression of DKD Dosing/Use Considerations _

Oral Neutral Contraindicated with * Gastrointestinal side effects common
eGFR<30 (diarrhea, nausea)
« Potential for B12 deficiency
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Use of Metformin based on eGFR

eGFR level (mL/min per 1.73 m?) Action

> 60 No renal contradiction to metformin; monitor
renal function annually

< 60 and 245 Continue use; increase monitoring of renal
function (every 3-6 months)

<45 and = 30 Prescribe metformin with caution; use lower
dose (e.g. 50% or half-maximal dose); closely
monitor renal function ( every 3 months); Do
not start new patients on metformin

<30 Stop metformin

Based on recommendations from National Institute for Health and Clinical Excellence Guidelines United Kingdom, Canadian Diabetes Association and Australian
Diabetes Society.

http://www.kidney.org/professionals/KDOQI/guideline_diabetes/guide2.htm. http://www.diabetes.ca/files/cpg2008/cpg-2008.pdf.
http://www.nhmrc.gov.au/_files_nhmrc/file/publications/synopses/di19-diabetes-blood-glucosecontrol.pdf.

C)' Scrlpps Lipska et al. Diabetes Care 34: 1431, 2011



Medication Classes for Mana

ement of T2DM

Efficacy Hypo-. LA sl Rena-I effects - - Additional Considerations
glycemia change SQ Dosing/use considerations*
Metformin High No Neutral Potential Neutral Low Oral Neutral Contradiction with eGFR <30 ml/min/1.73 m? * Gl side effects common (diarrhea, nausea)
Benefit * Potential for B12 deficiency
SGLT-2 Inter- No Loss Benefi: Benefit: High Oral Benefit: Renal dose adjustment required (canaglifozin, *Should be discontinued before any scheduled
inhibitors  mediate empagliflozin, empagliflozin, empagliflozin, dapaglifozin, empaglifozin, ertugliflozin surgery to avoid potential risk for DKA
canagliflozin canagliflozin, canagliflozin, * DKA risk (all agents, rare in T2D)
dapagliflozin dapagliflozin *Risk of bone fractures (canagliflozin)
* Genitourinary infections
*Risk of volume depletion, hypotension
* MLDL-C
*Risk of Fournier’s gangrene
GLP-1 RAs  High No Loss Neutral: Neutral High SQ; Benefits on renal * Exenatide, lixisenatide: avoid for eGFR <30 * FDA Black Box: Risk of thyroid C-cell tumors in
exenatide qw, Oral end points in ml/min/1.73 m?2 rodents; human relevance not determined
lixisenatide (semagl CVQOTs, driven by *No dose adjustment for dulaglutide, liraglutide, (liraglutide, albiglutide, dulaglutide, exenatide
i utide) albuminuria semaglutide ER, semaglutide)
Beneﬂt:. outcomes: * Caution when starting or increasing dose dueto  *Gl side effects common (nausea, vomiting,
c.IuIaqu_tlde, liraglutide, potential risk of nausea, vomiting, diarrhea, or diarrhea)
liraglutide, semaglutide, dehydration. Monitor renal function in patients ~ *Injection site reactions
semaglutide dulaglutide reporting severe Gl reactions when starting or * Pancreatitis has been reported in clinical trials
increasing dosage. but causality has not been established.
Discontinue if pancreatitis is suspected.
DPP-4 Inter- No Neutral Neutral Potential risk: High Oral Neutral *Renal dose adjustment required (sitagliptin, * Pancreatitis has been reported in clinical trials
inhibitors  mediate saxagliptin saxagliptin, alogliptin); can be used in renal but causality has not been established.
impairment Discontinue if pancreatitis is suspected.
*No dose adjustment required for linagliptin *Joint pain
Thiazolidinedi High No Gain Potential Increased risk Low Oral Neutral *No dose adjustment required * FDA Black Box: Congestive HF (pioglitazone,
ones benefit *Generally not recommend in renal impairment rosiglitazone)
pioglitazone due to potential for fluid retention *Fluid retention (edema, HF)
* Benefit in NASH
*Risk of bone fractures
*Bladder cancer (pioglitazone)
* MLDL-C (rosiglitazone)
Sulfonylureas  High Yes Gain Neutral Neutral Low Oral Neutral *Glyburide not recommended *FDA Special Warning on increased risk of CV
(2nd * Glipizide and glimepiride: initiate conservatively mortality based on studies of an older
generation) to avoid hypoglycemia sulfonylurea (tolbutamide)
I'_Iuma_n Highest Yes Gain Neutral Neutral Low SQ; Neutral *Lower insulin doses required with a decrease in *Injection site reactions
Insulin  insulin (sQ) inhaled eGFR; titrate per clinical response * Higher risk of hypoglycemia with human insulin
Analogs High - (NPH or premixed formulations) vs. analogs

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information.

American Diabetes Association. Diabetes Care. Jan 2021;44 (1):5111-S124.



Sulfonylureas

Increase endogenous insulin secretion from pancreatic beta cells

Glyburide, glipizide and glimepiride (2"d generation)
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Sulfonylureas (2nd Generation)

Efficacy Hypoglycemia Weight Change CV Effects Cost

I O ASCVD
Yes

High Gain Neutral Neutral Low

Alc
reduction
1-2%

Oral/SQ Renal Effects Additional Considerations

Progression of DKD Dosing/Use Considerations _

Oral Neutral * Glyburide not recommended * FDA Special Warning on increased risk
» Glipizide and glimepiride: of cardiovascular mortality based on
Initiate conservatively to avoid studies of an older sulfonylurea
hypoglycemia (tolbutamide)

- L
-
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Medication Classes for Mana

ement of T2DM

Efficacy Hypo-. LA sl Rena-I effects - - Additional Considerations
glycemia change SQ Dosing/use considerations*
Metformin High No Neutral Potential Neutral Low Oral Neutral Contradiction with eGFR <30 ml/min/1.73 m? * Gl side effects common (diarrhea, nausea)
Benefit * Potential for B12 deficiency
SGLT-2 Inter- No Loss Benefi: Benefit: High Oral Benefit: Renal dose adjustment required (canaglifozin, *Should be discontinued before any scheduled
inhibitors  mediate empagliflozin, empagliflozin, empagliflozin, dapaglifozin, empaglifozin, ertugliflozin surgery to avoid potential risk for DKA
canagliflozin canagliflozin, canagliflozin, * DKA risk (all agents, rare in T2D)
dapagliflozin dapagliflozin *Risk of bone fractures (canagliflozin)
* Genitourinary infections
*Risk of volume depletion, hypotension
* MLDL-C
*Risk of Fournier’s gangrene
GLP-1 RAs  High No Loss Neutral: Neutral High SQ; Benefits on renal * Exenatide, lixisenatide: avoid for eGFR <30 * FDA Black Box: Risk of thyroid C-cell tumors in
exenatide qw, Oral end points in ml/min/1.73 m?2 rodents; human relevance not determined
lixisenatide (semagl CVQOTs, driven by *No dose adjustment for dulaglutide, liraglutide, (liraglutide, albiglutide, dulaglutide, exenatide
i utide) albuminuria semaglutide ER, semaglutide)
Beneﬂt:. outcomes: * Caution when starting or increasing dose dueto  *Gl side effects common (nausea, vomiting,
c.IuIaqu_tlde, liraglutide, potential risk of nausea, vomiting, diarrhea, or diarrhea)
liraglutide, semaglutide, dehydration. Monitor renal function in patients ~ *Injection site reactions
semaglutide dulaglutide reporting severe Gl reactions when starting or * Pancreatitis has been reported in clinical trials
increasing dosage. but causality has not been established.
Discontinue if pancreatitis is suspected.
DPP-4 Inter- No Neutral Neutral Potential risk: High Oral Neutral *Renal dose adjustment required (sitagliptin, * Pancreatitis has been reported in clinical trials
inhibitors  mediate saxagliptin saxagliptin, alogliptin); can be used in renal but causality has not been established.
impairment Discontinue if pancreatitis is suspected.
*No dose adjustment required for linagliptin *Joint pain
(Thiazolidinedi High No Gain Potential Increased risk Low Oral Neutral *No dose adjustment required * FDA Black Box: Congestive HF (pioglitazone, \
ones benefit *Generally not recommend in renal impairment rosiglitazone)
pioglitazone due to potential for fluid retention *Fluid retention (edema, HF)
* Benefit in NASH
*Risk of bone fractures
*Bladder cancer (pioglitazone)
\ * MLDL-C (rosiglitazone) )
Sulfonylureas  High Yes Gain Neutral Neutral Low Oral Neutral *Glyburide not recommended *FDA Special Warning on increased risk of CV
(2nd * Glipizide and glimepiride: initiate conservatively mortality based on studies of an older
generation) to avoid hypoglycemia sulfonylurea (tolbutamide)
I'_Iuma_n Highest Yes Gain Neutral Neutral Low SQ; Neutral *Lower insulin doses required with a decrease in *Injection site reactions
Insulin  insulin (sQ) inhaled eGFR; titrate per clinical response * Higher risk of hypoglycemia with human insulin
Analogs High - (NPH or premixed formulations) vs. analogs

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information.

American Diabetes Association. Diabetes Care. Jan 2021;44 (1):5111-S124.




Thiazolidinediones (TZDs)

Decrease insulin resistance in muscle, liver, and adipose cells by
activating nuclear receptors (PPARYy)

Pioglitazone & Rosiglitazone

O Scripps



Thiazolidinediones (TZDs)

Efficacy Hypoglycemia Weight Change CV Effects Cost

N ASCVD
No

High Gain Potential Benefit: Increased risk Low
Alc reduction pioglitazone
1.5%

Oral/SQ Renal Effects Additional Considerations

Progression of DKD Dosing/Use Considerations _

Oral Neutral * No dose adjustment required + FDA Black Box: Congestive heart failure
« Generally not recommended in (pioglitazone, rosiglitazone)
renal impairment due to * Fluid retention (edema, heart failure)
potential for fluid retention * Benefitin NASH

* Risk of bone fractures
» Bladder cancer (pioglitazone)
* 1 LDL cholesterol (rosiglitazone)

2 L]
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Medication Classes for Mana

ement of T2DM

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information.

Efficacy Hypo-. LA sl Rena-I effects - - Additional Considerations
glycemia change SQ Dosing/use considerations*
Metformin High No Neutral Potential Neutral Low Oral Neutral Contradiction with eGFR <30 ml/min/1.73 m? * Gl side effects common (diarrhea, nausea)
Benefit * Potential for B12 deficiency
( SGLT-2 Inter- No Loss Benefi: Benefit: High Oral Benefit: Renal dose adjustment required (canaglifozin, *Should be discontinued before any scheduled \
inhibitors  mediate empagliflozin, empagliflozin, empagliflozin, dapaglifozin, empaglifozin, ertugliflozin surgery to avoid potential risk for DKA
canagliflozin canagliflozin, canagliflozin, * DKA risk (all agents, rare in T2D)
dapagliflozin dapagliflozin *Risk of bone fractures (canagliflozin)
* Genitourinary infections
*Risk of volume depletion, hypotension
* MLDL-C
*Risk of Fournier’s gangrene )
GLP-1 RAs  High No Loss Neutral: Neutral High SQ; Benefits on renal * Exenatide, lixisenatide: avoid for eGFR <30 * FDA Black Box: Risk of thyroid C-cell tumors in
exenatide qw, Oral end points in ml/min/1.73 m?2 rodents; human relevance not determined
lixisenatide (semagl CVQOTs, driven by *No dose adjustment for dulaglutide, liraglutide, (liraglutide, albiglutide, dulaglutide, exenatide
i utide) albuminuria semaglutide ER, semaglutide)
Beneﬂt:. outcomes: * Caution when starting or increasing dose dueto  *Gl side effects common (nausea, vomiting,
c.IuIaqu_tlde, liraglutide, potential risk of nausea, vomiting, diarrhea, or diarrhea)
liraglutide, semaglutide, dehydration. Monitor renal function in patients ~ *Injection site reactions
semaglutide dulaglutide reporting severe Gl reactions when starting or * Pancreatitis has been reported in clinical trials
increasing dosage. but causality has not been established.
Discontinue if pancreatitis is suspected.
DPP-4 Inter- No Neutral Neutral Potential risk: High Oral Neutral *Renal dose adjustment required (sitagliptin, * Pancreatitis has been reported in clinical trials
inhibitors  mediate saxagliptin saxagliptin, alogliptin); can be used in renal but causality has not been established.
impairment Discontinue if pancreatitis is suspected.
*No dose adjustment required for linagliptin *Joint pain
Thiazolidinedi High No Gain Potential Increased risk Low Oral Neutral *No dose adjustment required * FDA Black Box: Congestive HF (pioglitazone,
ones benefit *Generally not recommend in renal impairment rosiglitazone)
pioglitazone due to potential for fluid retention *Fluid retention (edema, HF)
* Benefit in NASH
*Risk of bone fractures
*Bladder cancer (pioglitazone)
* MLDL-C (rosiglitazone)
Sulfonylureas  High Yes Gain Neutral Neutral Low Oral Neutral *Glyburide not recommended *FDA Special Warning on increased risk of CV
(2nd * Glipizide and glimepiride: initiate conservatively mortality based on studies of an older
generation) to avoid hypoglycemia sulfonylurea (tolbutamide)
I'_Iuma_n Highest Yes Gain Neutral Neutral Low SQ; Neutral *Lower insulin doses required with a decrease in *Injection site reactions
Insulin  insulin (sQ) inhaled eGFR; titrate per clinical response * Higher risk of hypoglycemia with human insulin
Analogs High - (NPH or premixed formulations) vs. analogs

American Diabetes Association. Diabetes Care. Jan 2021;44 (1):5111-S124.



Sodium-glucose co-transporter 2 (SGLT-2) inhibitors

Canagliflozin, Dapagliflozin, Empagliflozin, Ertugliflozin
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Sodium-glucose co-transporter 2 (SGLT-2) inhibitors

Efficacy Hypoglycemia Weight Change CV Effects Cost

Intermedlate No Loss Benefit: canagliflozin, Benefit: canagliflozin, High
Alc reduction empagliflozin empagliflozin,
0.6-1% dapagliflozin

Oral/SQ Renal Effects Additional Considerations
Progression of DKD Dosing/Use Considerations _

Oral Benefit: canagliflozin, * Renal dose adjustment  Should be discontinued before any scheduled
empagliflozin, dapagliflozin required (canagliflozin, surgery to avoid potential risk for DKA
dapagliflozin, empagliflozin, * DKA risk (all agents, rare in T2DM)
and ertugliflozin) » Risk of bone fractures (canagliflozin)

« Genitourinary infections

* Risk of volume depletion, hypotension
1 LDL cholesterol

* Risk of Fournier’s gangrene

1ac)  fisk of on iflozin
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Medication Classes for Mana

ement of T2DM

Efficacy Hypo-. LA sl Rena-I effects - - Additional Considerations
glycemia change SQ Dosing/use considerations*
Metformin High No Neutral Potential Neutral Low Oral Neutral Contradiction with eGFR <30 ml/min/1.73 m? * Gl side effects common (diarrhea, nausea)
Benefit * Potential for B12 deficiency
SGLT-2 Inter- No Loss Benefi: Benefit: High Oral Benefit: Renal dose adjustment required (canaglifozin, *Should be discontinued before any scheduled
inhibitors  mediate empagliflozin, empagliflozin, empagliflozin, dapaglifozin, empaglifozin, ertugliflozin surgery to avoid potential risk for DKA
canagliflozin canagliflozin, canagliflozin, * DKA risk (all agents, rare in T2D)
dapagliflozin dapagliflozin *Risk of bone fractures (canagliflozin)
* Genitourinary infections
*Risk of volume depletion, hypotension
* MLDL-C
* Risk of Fournier’s gangrene
( GLP-1 RAs  High No Loss Neutral: Neutral High SQ; Benefits on renal * Exenatide, lixisenatide: avoid for eGFR <30 * FDA Black Box: Risk of thyroid C-cell tumors in \
exenatide qw, Oral end points in ml/min/1.73 m?2 rodents; human relevance not determined
lixisenatide (semagl CVQOTs, driven by *No dose adjustment for dulaglutide, liraglutide, (liraglutide, albiglutide, dulaglutide, exenatide
i utide) albuminuria semaglutide ER, semaglutide)
Beneﬂt:. outcomes: * Caution when starting or increasing dose dueto  *Gl side effects common (nausea, vomiting,
c.IuIaqu_tlde, liraglutide, potential risk of nausea, vomiting, diarrhea, or diarrhea)
liraglutide, semaglutide, dehydration. Monitor renal function in patients ~ *Injection site reactions
semaglutide dulaglutide reporting severe Gl reactions when starting or * Pancreatitis has been reported in clinical trials
increasing dosage. but causality has not been established.
> Discontinue if pancreatitis is suspected. )
DPP-4 Inter- No Neutral Neutral Potential risk: High Oral Neutral *Renal dose adjustment required (sitagliptin, * Pancreatitis has been reported in clinical trials 1
inhibitors  mediate saxagliptin saxagliptin, alogliptin); can be used in renal but causality has not been established.
impairment Discontinue if pancreatitis is suspected.
\ *No dose adjustment required for linagliptin *Joint pain y
Thiazolidinedi High No Gain Potential Increased risk Low Oral Neutral *No dose adjustment required * FDA Black Box: Congestive HF (pioglitazone,
ones benefit *Generally not recommend in renal impairment rosiglitazone)
pioglitazone due to potential for fluid retention *Fluid retention (edema, HF)
* Benefit in NASH
*Risk of bone fractures
*Bladder cancer (pioglitazone)
* MLDL-C (rosiglitazone)
Sulfonylureas  High Yes Gain Neutral Neutral Low Oral Neutral *Glyburide not recommended *FDA Special Warning on increased risk of CV
(2nd * Glipizide and glimepiride: initiate conservatively mortality based on studies of an older
generation) to avoid hypoglycemia sulfonylurea (tolbutamide)
I'_Iuma_n Highest Yes Gain Neutral Neutral Low SQ; Neutral *Lower insulin doses required with a decrease in *Injection site reactions
Insulin  insulin (sQ) inhaled eGFR; titrate per clinical response * Higher risk of hypoglycemia with human insulin
Analogs High - (NPH or premixed formulations) vs. analogs

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information.

American Diabetes Association. Diabetes Care. Jan 2021;44 (1):5111-S124.



Incretins

Dipeptidyl peptidase-4 (DPP-4) inhibitors

Glucagon-like Peptide-1 (GLP-1) Receptor Agonist analogs

O Scripps



Incretins — Mechanism of Action

Glucose
dependent
AN Insulin
S (GLP-1 & GIP)
Ingestion
of food Pancreas
Release of 5 3
va i i eta cells
active incretins <
GLP-1 and GIP Alpha cells
o) 4
1 Glucose-
nden
— dependent
inhibitor V Glucagon
(GLP-1)
Inactive Inactive
GLP-1 GIP

GLP-1 RA analogs directly
stimulate incretin receptors

N Glucose
uptake by
peripheral \
tissue 3 Blood
glucose in
fasting and
postprandial
states
¥ Hepatic
glucose
production

" Incretin hormones GLP-1 and GIP are released by the intestine throughout the

day, and their levels A in response to a meal
" Half-lives: GLP-1 ~2 minutes; GIP ~5 minutes.

1. Deacon CF et al. Diabetes. 1995;44:1126-1131.
2. Meier 1] et al. Diabetes. 2004;53:654-662.
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GLP-1 RA vs. DPP-4 Inhibitor

GLP-1 Receptor Agonism!+4 DPP-4 Inhibition?

Decreases
food intakel?

Slows gastric
Emptying!3

Suppresses glucagon
secretion, decreasing

Improves first- glucose outputl?

phase insulin
responsel4
Stimulates glucose-
dependent insulin
secretiont+

3. Kolterman OG, et al. J Clin Endocrinol Metab 2003;88:3082-3089; 4. Fehse F, et al. J Clin Endocrinol Metab 2005;90:5991-5997

L
i )- Scrlpps 1. Stonehouse A, et al. Curr Diabetes Rev 2008;4:101-109; 2. Nielsen LL, et al. Regul Pept 2004;117:77-88



DPP-4 Inhibitors

Sitagliptin
Saxagliptin
Linagliptin
Alogliptin

O Scripps



DPP-4 Inhibitors

Efficacy Hypoglycemia Weight Change CV Effects Cost

NO

Intermediate Neutral Neutral Potential risk: High
Alc reduction saxagliptin
0.6-0.8%

Oral/SQ Renal Effects Additional Considerations

Progression of DKD Dosing/Use Considerations _

Oral Neutral « Can be used in renal » Pancreatitis has been reported in
impairment. clinical trials but causality has not
* Renal dose adjustment been established. Discontinue if
e e (il pancreatitis is suspected

saxagliptin, alogliptin); no
dose adjustment for
linagliptin

« Joint pain

- L
r)- Scrlpps Adapted from American Diabetes Association. Diabetes Care.)an 2021;44 (1):5111-S124.



GLP-1 Receptor Agonists

Exenatide bid Introduced 2005
Liraglutide daily 2010
Exenatide weekly LAR 2012
Albiglutide-weekly—2014
Dulaglutide weekly 2014
Lixisenatide daily 2017
Semaglutide weekly 2017
Semaglutide oral 2019

O Scripps



GLP-1 Receptor Agonists

Efficacy Hypoglycemia | Weight Change CV Effects Cost

ASCVD

High No Loss Neutral: lixisenatide, Neutral High
(Alc reduction weekly exenatide
1-1.5%) Benefit: dulaglutide,

liraglutide, semaglutide

Oral/SQ Renal Effects Additional Considerations
Progression of DKD Dosing/Use Considerations _

SQ; oral Benefit on renal - Exenatide, lixisenatide: avoid if - FDA Black Box: Risk of thyroid C-cell tumors
(semaglutide) end points in GFR<30 in rodents (liraglutide, albiglutide, dulaglutide,
CVOTs, driven by * No dose adjustment for exenatide extended release, semaglutide);
. dulaglutide, liraglutide, human relevance not determined
albuminuria ; : .
_ semaglutide » Gl side effects common (nausea, vomiting,
QUtCOmeS' » Caution when initiating or diarrhea)
Ilraglutldg, increasing dose due to potential ~ + Injection site reactions
semaglutide, risk of nausea, vomiting, diarrhea, <« Pancreatitis has been reported in clinical
dulaglutide dehydration trials but causality not established.

Discontinue if pancreatitis is suspected.

- L]
r\. )' Scrlpps Adapted from American Diabetes Association. Diabetes Care. Jan 2021;44 (1):5111-5124.



Medication Classes for Mana

ement of T2DM

Efficacy Hypo-. LA sl Rena-I effects - - Additional Considerations
glycemia change SQ Dosing/use considerations*
Metformin High No Neutral Potential Neutral Low Oral Neutral Contradiction with eGFR <30 ml/min/1.73 m? * Gl side effects common (diarrhea, nausea)
Benefit * Potential for B12 deficiency
SGLT-2 Inter- No Loss Benefi: Benefit: High Oral Benefit: Renal dose adjustment required (canaglifozin, *Should be discontinued before any scheduled
inhibitors  mediate empagliflozin, empagliflozin, empagliflozin, dapaglifozin, empaglifozin, ertugliflozin surgery to avoid potential risk for DKA
canagliflozin canagliflozin, canagliflozin, * DKA risk (all agents, rare in T2D)
dapagliflozin dapagliflozin *Risk of bone fractures (canagliflozin)
* Genitourinary infections
*Risk of volume depletion, hypotension
* MLDL-C
*Risk of Fournier’s gangrene
GLP-1 RAs  High No Loss Neutral: Neutral High SQ; Benefits on renal * Exenatide, lixisenatide: avoid for eGFR <30 * FDA Black Box: Risk of thyroid C-cell tumors in
exenatide qw, Oral end points in ml/min/1.73 m?2 rodents; human relevance not determined
lixisenatide (semagl CVQOTs, driven by *No dose adjustment for dulaglutide, liraglutide, (liraglutide, albiglutide, dulaglutide, exenatide
i utide) albuminuria semaglutide ER, semaglutide)
Beneﬂt:. outcomes: * Caution when starting or increasing dose dueto  *Gl side effects common (nausea, vomiting,
c.IuIaqu_tlde, liraglutide, potential risk of nausea, vomiting, diarrhea, or diarrhea)
liraglutide, semaglutide, dehydration. Monitor renal function in patients ~ *Injection site reactions
semaglutide dulaglutide reporting severe Gl reactions when starting or * Pancreatitis has been reported in clinical trials
increasing dosage. but causality has not been established.
Discontinue if pancreatitis is suspected.
DPP-4 Inter- No Neutral Neutral Potential risk: High Oral Neutral *Renal dose adjustment required (sitagliptin, * Pancreatitis has been reported in clinical trials
inhibitors  mediate saxagliptin saxagliptin, alogliptin); can be used in renal but causality has not been established.
impairment Discontinue if pancreatitis is suspected.
*No dose adjustment required for linagliptin *Joint pain
Thiazolidinedi High No Gain Potential Increased risk Low Oral Neutral *No dose adjustment required * FDA Black Box: Congestive HF (pioglitazone,
ones benefit *Generally not recommend in renal impairment rosiglitazone)
pioglitazone due to potential for fluid retention *Fluid retention (edema, HF)
* Benefit in NASH
*Risk of bone fractures
*Bladder cancer (pioglitazone)
* MLDL-C (rosiglitazone)
Sulfonylureas  High Yes Gain Neutral Neutral Low Oral Neutral *Glyburide not recommended *FDA Special Warning on increased risk of CV
(2nd * Glipizide and glimepiride: initiate conservatively mortality based on studies of an older
generation) to avoid hypoglycemia sulfonylurea (tolbutamide)
I'_Iuma_n Highest Yes Gain Neutral Neutral Low SQ; Neutral *Lower insulin doses required with a decrease in *Injection site reactions
Insulin  insulin (sQ) inhaled eGFR; titrate per clinical response * Higher risk of hypoglycemia with human insulin
Analogs High - (NPH or premixed formulations) vs. analogs

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information.

American Diabetes Association. Diabetes Care. Jan 2021;44 (1):5111-S124.



Insulin

Efficacy Hypoglycemia Weight Change CV Effects Cost

I ASCVD

Highest Yes Gain Neutral Neutral e | &y
Analogs High

Oral/SQ Renal Effects Additional Considerations
Progression of DKD Dosing/Use Considerations _

Hum;’?‘n _ ﬁ?id Neutral * Lower insulin doses required with  + Injection site reactions
e a decrease in eGFR; titrate per « Higher risk of hypoglycemia with human
clinical response insulin (NPH or premixed formulations) vs.
analogs
Analogs SQ

2 L]
r“)' Scrlpps Adapted from American Diabetes Association. Diabetes Care. )Jan 2021;44 (1):5111-S124.
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Review gwdellne;ﬁor a stepwise approa*:«i to the
pharmaceutlcgl managemént of‘fype 2 diabetes

Certified if
Cardiometabolic Al i
Health Professional

(CCHP)




Goals

3. Review guidelines for a stepwise approach to the pharmaceutical management
of type 2 diabetes

O Scripps



Goals

4. Understand how to select therapy for patients with type 2 diabetes and
comorbidities such as ASCVD, HF, or CKD

O Scripps



Patient-Centered Approach: Individualized Care

Individualized A1C target and glucose goals
Comorbidities: ASCVD, HF, CKD

Impact on hypoglycemia and weight

Side effect profile of medication

Financial concerns

Complexity of treatment regimen

Other: mental status, self-care, home support,
language/cultural considerations

Patient preferences and goals

[ ]
r . American Diabetes Association Diabetes Care 2021;44:S40-S52
Y SCripps



Pharmacologic Approaches in T2D - 2021

FIRST LINE THERAPY IS METFORMIN

i
A\ 72

If A1C Above Individualized Target Proceed as Below

[

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use*

+ASCVD/Indicators of

v !

Cost is a Major Issuell12

High Risk DPP-4i GLP-1RA SGLT2i TZD U T7D12

*Established ASCVD Particularly HFrEF DKD & Albuminuria® NO [ If A1C is above the target ] )

*Indicators of high (LVEF <45%) v L | L | £ ] o kaf\;xj @ SGLT2i | IfALCis above the target
FEBIRITES fee 258 \& SGLT2i SGLT2i GLP-1 RA SGLT2i efficacy for e * .
with coronary, carotid, SGLT2i with proven SGLT2i with primary OR OR OR OR weight loss1® l TZD SU
or lower-extremity artery benefit in this evidence of reducing TZD TZD DPP-4i DPP-4i -
stenosis >50%, or LVH) population®67 CKD progression OR OR Ty ST — ] [ If A1Cis abie the target

\1, OR TZD GLP-1RA
i i Insulin therapy basal insulin
GLP-1 RA SGLT2i SGLT2 W_'th evidence [ If A1C is above the target ] SGLT2i GLP-1 RA with lowest apc‘:quisition cost
with with of reducing CKD L} with good
EITHER i i
proven proven rogression in CVOTs efficacy for
ap = o £6s Continue with addition of other agents as outlined above weight |y05510 OR
benefit? benefit? OR )
" . R i Consider other therapies based
Gl i e . [ If A1C is above the target ] If A1C is above the target ] P
proven CVD benefitl " O . on cost
Further intensificationis if SGLT2i not

tolerated or
contraindicated

required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?l
*T2D?2
*DDP4i if not on GLP-1 RA
*Basal insuin?
Sy

For patients w/ T2D and
CKD (eGFR <60
mL/min/1.73m?) & thus
at increased risk of CV
events

SGLT2i
with
proven
CVvD
benefitl’

GLP-1 RA
with

EITHER

proven
CVD
benefit?

American Diabetes Association Diabetes Care 2021;44:S111-S124

\

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)
Consider basal insulin with lower risk of hypoglycemia?®

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious

addition of:
TZD?

SU4 Basal insulin



[

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use*

+ASCVD/Indicators of

High Risk

*Established ASCVD

*Indicators of high
ASCVD risk (age =55 yrs
with coronary, carotid,
or lower-extremity artery
stenosis >50%, or LVH)

v

Particularly HFrEF
(LVEF <45%)

v

SGLT2i with primary
evidence of reducing
CKD progression

OR
SGLT2 with evidence

SGLT2i with proven
benefit in this
population>67

GLP-1 RA SGLT2i

with with of reducing CKD
BITHER  proven rogression in CVOTs
- W “on Ees°
benefit! benefit? OR
GLP-1 RA with
proven CVD benefitl
Further intensificationis if SGLT2i not

tolerated or
contraindicated

required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?l
*T2D?2
*DDP4i if not on GLP-1 RA
*Basal insuin?
Sy

For patients w/ T2D and
CKD (eGFR <60
mL/min/1.73m?) & thus
at increased risk of CV
events

SGLT2i
with
proven
CVvD
benefitl?

GLP-1 RA
with

EITHER

proven
CVD
benefit?

American Diabetes Association Diabetes Care 2021;44:S111-S124

DKD & Albuminuria® N©

\

Compelling Need to Minimize Hypoglycemia

Pharmacologic Approaches in T2D - 2021

i
A\ 72

If A1C Above Individualized Target Proceed as Below

v

!

Cost is a Major Issuell12

SGLT2i TZD

GLP-1RA

DPP-ai Su4 TZD™2
If A1C is above the target ] ]
i} i i} ¥ G.LP-1 RA SGLT2i [ If A1C is above the target ]
with good 'y b
SGLT2i SGLT2i GLP-1RA SGLT2i efficacy for " .
OR OR OR OR weight loss10 l 1D SU
TZD TZD DPP-4i DPP-4i
If A1C is above the target
OR OR If A1C is above the target ] [ I ‘V g ]
TZD GLP-1RA
- . Insulin therapy basal insulin
[ If A1C is above the target ] SGLT2i GLP-1RA with lowest acquisition cost
L 2 with good
efficacy for
Continue with addition of other agents as outlined above . y 10 OR
i weight loss
- - Consider other therapies based
[ If A1C is above the target ] [ If A1C is above the target ] on cost
L 4 9 L 4

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)
Consider basal insulin with lower risk of hypoglycemia?®

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious

addition of:
TZD?

SU4 Basal insulin



Pharmacologic Approaches in T2D - 2021

i
A\ 72

First line therapy is metformin and comprehensive lifestyle
management

NO

[ If A1C Above Individualized Target Proceed as Below

Consider independently of baseline Alc, v J
individualized Alc ta rget, or Metformin pelling Need to Minimize Hypoglycemia Cost is a Major Issuell1?

use 4i GLP-1 RA SGLT2i TZD U T7D12
*Established ASCVD Particularly HFrEF DKD & Albuminuria¢ NO | If A1Cis above the target ] GLP-1 RA 6L
*Indicators of high (LVEF <45%) \1/ L 4 L 4 2 2 with-good @ ! [ If A1C is above the target
ASCVD risk (age =55 yrs SGLT2i SGLT2i GLP-1RA SGLT2i officacy for . L
. . . Y 12 4
with coronary, carotid, SGLT2i with proven SGLT2i with primary OR OR OR OR weight loss1® l TZD SU
or lower-extremity artery benefit in this evidence of reducing TZD TZD DPP-4i DPP-4i :
stenosis >50%, or LVH) population567 CKD progression OR OR [ FALC 1s above the target ] [ If AlCis abie the target
\1, OR TZD GLP-1RA
i f Insulin therapy basal insulin
GLP-1 RA SGLT2i SGLT2 W_'th evidence [ If A1C is above the target ] SGLT2i GLP-1 RA with lowest apc‘:quisition cost
e with of reduu_ng (;KD | with good
proven EI/T(I)'I:R proven E)g(ggressmn in CVOTs . : - . efficacy for OR
CVD CVvD > Continue with addition of other agents as outlined above weight loss10
benefit! benefit! OR )
" R i Consider other therapies based
s : [ If A1C is above the target ] [ If A1Cis above the target ] t P
proven CVD benefitl e ¥ . on cos
Further intensificationis if SGLT2i not :
required or patientis tolerated or Consider the addition of SU% OR basal insulin: If quadruple therapy required,
unable to tolerate GLP-1 e or SGLT2i and/or GL‘P—l' RA not
RA and/or SGLT2i, choose \A + Choose later generation SU with lower risk of toIera’Fed or c.ontramdlca.ted,
agents demonstrating CV ) hypoglycemia) use reglmen.W|th Iqwest risk of
benefit and/or safety EOK"DF’(ag";:':iéVO/ T2D and * Consider basal insulin with lower risk of hypoglycemia® weight gain.
: e
*For patientson a GLP-1
; 2
RA, consider adding mL‘/mm/l.Zj?’mk) 8;“"“5 PREFERABLY
SIS Eule - mctrease fiskcor ey DPP-4i (if not on GLP-1 RA based
: : 1 events - -
benefit & vice versa on weight neutrality
*T2D?2
*DDP4i if not on GLP-1 RA ep-1rA | selLT2i A g
*Basal insuin3 with E'T::R with If DDP-4i not tolerated or
oS4 proven proven contraindicated or patient
CvD CvD already on GLP-1 RA, cautious
benefit! benefit®’ addition of:

American Diabetes Association Diabetes Care 2021;44:5S111-S124 Su* TZD? Basal insulin



First line therapy is metformin and comprehensive lifestyle
management

Pharmacologic Approaches in T2D - 2021

i
A\ 72

NO

[ If A1C Above Individualized Target Proceed as Below

!

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use* ]

[

Compelling Need to Minimize Hypoglycemia Cost is a Major Issuell,12

H DPP-4i GLP-1RA SGLT2i TZD
ASCVD or Indicators , su* TzD2
. . If A1C is above the target ] ]
Of H |gh RlSk . B2 L 2 2 L 2 G.I;E'l R'z SGLT2i [ If A1C is above the target
Pa rtICUIarly LV SGLT2i SGLT2i GLP-1RA SGLT2i WI' so0 3 3
> 5 5 't h efficacy for T7D22 U
-Age 2 55 wi EF<45% OR OR OR OR weight loss1®
t' d 14D 12D DPP-4i DPP-4i If A1C is above the target ]
coronary, carotiqa, or OR OR ;
\ /. ’ OR 2D GLP-1RA If ALC is above the target - ¥ -
L4 . . I . t . .
lower-extremity SEHZ L G ( If ALC is above the target ] SGLT2i GLP-1RA ey 2 T
of reducing CKD ¥ with good with lowest acquisition cost
d rte ry StenOSIS >50% E,E,%gress'O” ) (EIAON efficacy for OR
weight loss®
= LVH OB ha Consider other therapies based
GLP-L RA with . [ If A1C is above the target ] [ If A1C is above the target P
proven CVD benefitl " v ¥ on cost
if SGLT2i not

required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?l
*T2D?
*DDP4i if not on GLP-1 RA
*Basal insuin?
*SyU4

tolerated or
contraindicated

For patients w/ T2D and
CKD (eGFR <60
mL/min/1.73m?2) & thus
at increased risk of CV
events

GLP-1 RA SGLT2i

Wlth EITHER W|th

proven proven
CVD CVD
benefit? benefitl?

American Diabetes Association Diabetes Care 2021;44:S111-S124

\

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of

hypoglycemia)

Consider basal insulin with lower risk of hypoglycemia?®

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition of:

SU4 TZD? Basalinsulin




First line therapy is metformin and comprehensive lifestyle
management

NO

Pharmacologic Approaches in T2D - 2021

ASCVD or Indicators of High

sEstablished ASCVD
*|ndicators of hi

GLP-1 RA with proven CVD

benefit

Liraglutide
Semaglutide
lutide

T AIC TS dDOVeE

Further intensificationis
required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?!
*T2D?
*DDP4i if not on GLP-1 RA
*Basal insuin?
*SyU4

wed A1C target, or Metformin Use*

)

& Albuminuria8

SGLT2i with proven CVD

i
A\ 72

If A1C Above Individualized Target Proceed as Below

Compelling Need to Minimize Hypoglycemia

benefit

Empagliflozin

!

Cost is a Major Issuell12

su4 TZD*?

If A1C is above the target

L 2 L 2

TZD®? Su4

If A1C is above the target

——/

L 2

DPP-4i GLP-1RA SGLT2i TZD
If A1C is above the target ] ]
GLP-1 RA SGLT2i
L 2 L 4 _
with good
GLP-1 RA SGLT2i efﬂcacy for
OR OR weight loss1© l
DPP-4i DPP-4i
OR OR .
17D GLP-1RA If A1C is above the target
i above the target ] SGLT2i GLP-1 RA
with good

Canagliflozin

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

For patients w/ T2D and
CKD (eGFR <60
mL/min/1.73m?2) & thus
at increased risk of CV
events

GLP-1 RA SGLT2i

Wlth EITHER W|th

proven proven
CVD CVD
benefit? benefitl?

American Diabetes Association Diabetes Care 2021;44:S111-S124

8

efficacy for
weight loss®

If A1C is above the target ]

[ If A1C is above the target

L 4

9 ¥

Insulin therapy basal insulin
with lowest acquisition cost

OR

Consider other therapies based
on cost

\

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)
Consider basal insulin with lower risk of hypoglycemia?®

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition of:

SU4 TZD? Basalinsulin




First line therapy is metformin and comprehensive lifestyle
management

NO

Pharmacologic Approaches in T2D - 2021

i
A\ 72

If A1C Above Individualized Target Proceed as Below

[

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use*

+ASCVD/Indicators of
High Risk

*Established ASCVD

*Indicators of high
ASCVD risk (age =55 yrs
with coronary, carotid,
or lower-extremity artery
stenosis >50%, or LVH)

v

SGLT2i
with
proven
CvD CVD
benefit? benefit!

f A1C is above targe

Further intensificationis
required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?l
*T2D?
*DDP4i if not on GLP-1 RA
*Basal insuin?
*SyU4

GLP-1 RA
with

proven EITHER

/OR

SGLT2i with proven
benefit in this
population

Empagliflozin
Dapagliflozin
Canagliflozin

at InCreasecd
events

SGLT2i
with
proven
CVvD
benefitl?

GLP-1RA

with = EITHER

proven
CVD
benefit?

American Diabetes Association Diabetes Care 2021;44:S111-S124

DPP-4i GLP-1RA SGLT2i TZD
If A1C is above the target ]
L 4 L 2 L 2 L 4
SGLT2i SGLT2i GLP-1 RA SGLT2i
OR OR OR OR
TZD TZD DPP-4i DPP-4i
OR OR
TZD GLP-1RA
[ If A1C is above the target ]
L 4

v !

Cost is a Major Issuell12

Su4 TZD!2
GLP-1RA SGLT2i [ If A1C is above the target
with good 'y b
TZD1? Su4

efficacy for
weight loss!0
[ If A1C is above the target

——/

If A1C is above the target ] ¥

Insulin therapy basal insulin

SGLT2i G.LP-1 RA with lowest acquisition cost
with good
efficacy for OR

weight loss®

] Consider other therapies based
on cost

¥
If A1C is above the target ] [ If A1C is above the target
L 4 9 L 4

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)
Consider basal insulin with lower risk of hypoglycemia?®

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition of:

Basal insulin

su4  T1ZD?
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First line therapy is metformin and comprehensive lifestyle Pha rmaC0|OgiC ApproaCheS in TZD - 2021

management

\II

If A1C Above Individualized Target Proceed as Below

[ Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use* \l/
: Compelling Need to Minimize Hypoglycemia Cost is a Major Issue!?12
+ASCVD/Indicators of * 5 YPOS'Y .
High Risk DPP-4i GLP-1RA SGLT2i

TZD*?

*Established ASCVD Particularly HFr [ If A1C is above the target
sIndicators of high (LVEF <45%) DKD a nd 2 L 2 L 2 GLE 1 R'z SGLT2i If A1C is above the target ]
ASCVD risk (age =55 yrs SGLT2i SGLT2i GLP-1RA SGLT2i ev]\clfl.tcaio?or A L
with coronary, carotid, SGLT2i with prg AI b u m | nu rl a OR OR OR OR weight rosslo TZD2 SUs
or Iower extremlty artery beneflt in this TZD TZD DPP-4i DPP-4i
aac oz CKD p OR OR [ If A1C is above the target
PREFERRED 17D GLP-1RA [ If A1C is above the target ] i B
i SGLT2i GLP-1 RA Insulin therapy basal insulin
i 1 - I i ith | t isiti t
SGLT2i with SGLT2i W|th with good Hi owEs acatpRion €92
primary oev.dence of 0CVD benefit if SGLT2i clfcacyfor oR
evidence of red UCing CKD . Contra’ndlcated/nOt FALC 5 above the target ] Consider other therapies based
reducing CKD progression in tolerated v s on cost
progression SOnTE - e or SGLTA1 anlfor &P A nos
Liraglutide - o
isk of tolerated or contraindicated,

Canagliflozin Canaghflozm Semaglutide || useregimen with owestiskof
Dapagliflozin Dapagliflozin Dulaglutide hypoglycemia weight gain.

Empaglifiozin PREFERABLY
SGLT2i with proven CVD

benefit & vice versal events DPP-4i (if not on GLP-1 RA based
T2D2 on weight neutrality

+DDP4i if not on GLP-1 RA GLP-1RA SGLT2i &

*Basal insuin3 with | E'THER\ S with If DDP-4i not tolerated or

+SU4 proven ‘%% proven

contraindicated or patient
already on GLP-1 RA, cautious
addition of:

CVD CVD
benefit? benefit’

American Diabetes Association Diabetes Care 2021;44:5S111-S124 Su* TZD? Basal insulin



First line therapy is metformin and comprehensive lifestyle
management

NO

Pharmacologic Approaches in T2D - 2021

i
A\ 72

[ If A1C Above Individualized Target Proceed as Below

) v l

Cost is a Major Issuell12

[

+ASCVD/Indicators of

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use*

Compelling Need to Minimize Hypoglycemia

——/

High Risk DPP-4i GLP-1RA SGLT2i TZD U T7D12
*Established ASCVD Particularly HFrEF = [ If A1C is above the target ] .
*Indicators of high (LVEF <45%) G ¥ ¥ ¥ L 5 \Siti';cm @ SGLT2i | IfAlCisabove the target |
ASCVD risk =55
SCVD risk (age 255 yrs - SGLT2i SGLT2i GLP-1RA SGLT2i efficacy for A L
with coronary, carotid, SGLT2i with proven  SGLTp==jth primary OR OR OR OR weight loss? l = =
orlower-extremity artery | RESREHRIGNNIS evigd |of reducing TZD TZD DPP-4i DPP-4i :
stenosis >50%, or LVH) population567 CKD o OR OR T ST w—— [ If A1Cis abge the target
OR GLP-1RA
o - bl - . Insulin therapy basal insulin
GLPf:hRA SGLT2i with proven o GLP-1 RA with proven SGLT2i GLI;-l RA& with lowest acquisition cost
wi - with goo
proven CVD beneflt > 2 efficacy for

CVD
benefit!

Further inte
required or patientis
unable to tolerate GLP-1

RA and/orSGLT2i, choose
agents demonstrating CV

I_Empagliflozin
Canagliflozin

6,8

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

CVD benefit

Liraglutide
Semaglutide
Dulaglutide

outlined above

weight loss®

the target

If A1C is above the target

SU% OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)

1 2 L 2
If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not

tolerated or contraindicated,
use regimen with lowest risk of

benefit and/or safety For patients w/ T2D and * Consider basal insulin with lower risk of hypoglycemia® weight gain.
+For patientson a GLP-1 CKD (eGFR <60
mL/min/1.73m?2) & thus PREFERABLY

RA, consider adding

SGLT2i with proven CVD

benefit & vice versa?l
+T2D2

at increased risk of CV
events

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

*DDP4i if not on GLP-1 RA GLP-1 RA SGLT2i
*Basal insuin? with  E'THER\“with If DDP-4i not tolerated or
oSU4 proven proven contraindicated or patient
CVvD CVvD already on GLP-1 RA, cautious
benefit! benefit!’ addition of:
SU* TzD? Basal insulin

American Diabetes Association Diabetes Care 2021;44:S111-S124

OR

Consider other therapies based
on cost



Cardiovascular Outcome Trials — Historical Perspective

Pre-2008 Some DM drugs lowered 2012 DlPP-4 i
Anti-DM Meds focused j1> glucose but increased > FDA: New DM Meds must SGLT- 2 i
on glycemic control CV adverse events (e.q. not be associated with GLP-1 RA
TZD) adverse CV events |
Prospective CV Three-Point Major Adverse Trials including CV Non-
j|> Outcome Trials jl> CV events: jl> more persons with jl> inferiority or
(CVOTs) 1. CV Death DM and CV disease BENEFIT in
2. Non-fatal Stroke secondary
3. Non-fatal Myocardial prevention of
Infarction CV outcomes

C)- Scripps Rehman SU et al. Cureus, 12(8), e9655.



Completed DPP-4i CVOTs (vs placebo)

SAVOR-TIMI 531

T2D + eCVD/CRFs
HbAlc 6.5-12.0%
N=16,492

EXAMINE?

T2D + ACS
HbAlc 6.5-11.0%
N=5380

TECOS3

T2D + eCVD
HbAlc 6.5-8.0%
N=14,671

CARMELINA*
T2D + eCVD and/or
prevalent CKD
HbAlc 6.5-10.0%
N=6979

Saxagliptin 5 mg gqday

2.1-year
median follow-

Placebo up

Alogliptin 25 mg qday RSV
median

Placebo

follow-up

3.0-year median follow-up

Sitagliptin 100 mg qday

Placebo

2.2-year median follow-up

Linagliptin 5 mg qday

Placebo

Primary endpoint:

3P-MACE

Secondary endpoint:
Expanded CV
composite*

Primary endpoint:

3P-MACE

Secondary endpoint:
4P-MACE

Primary endpoint:

4P-MACE

Secondary endpoint:
3P-MACE

Primary endpoint:

3P-MACE

Secondary endpoint:
Renal composite**

Comparison of trials should be interpreted with caution due to differences in study design, populations and methodology
* 3P-MACE, HHF, coronary revascularization, hospitalization for unstable angina

2019;321:69

O Scripps

**sustained eGFR decrease =40%, progression to sustained ESKD, death due to kidney disease
1. Scirica BM et al. N Engl J Med 2013;369:1317; 2. White WB et al. N Engl J Med 2013;369:1327; 3. Green JB et al. N Engl J Med 2015;373:232; 4. Rosenstock ] et al. JAMA




Primary endpoint in completed DPP-4i CVOTs (vs placebo)

DPP-4 inhibitor CVOTs reported to date met the FDA-mandated criteria for demonstrating CV

safety
Study drug Placebo
n with event/N analysed (%) HR (95% ClI) p-value*

SAVOR-TIMI 53 613/8280 (7.3) 609/8212 (7.2)  1.00 (0.89, 1.12) — 0.99
(saxagliptin)

EXAMINEZ 305/2701 (11.3)  316/2679 (11.8) 0.96 (<1.16) o — 0.32
(alogliptin)

TECOS? 695/7257 (9.6)  695/7266 (9.6)  0.98 (0.88, 1.09) —@— 0.65
(sitagliptin)

EﬁnAaF;ﬁffnL)'NM 434/3494 (12.4)  420/3485(12.1)  1.02(0.89, 1.17) —— 0.74

0.5 1 2

N

Favors study drug Favors placebo

Comparison of trials should be interpreted with caution due to differences in study design, populations and methodology
*p-value for superiority; TUpper boundary of one-sided repeated Cl. CV, cardiovascular; CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl
. peptidase-4
r)- SCI-I S 1. Scirica BM et al. N Engl J Med 2013;369:1317; 2. White WB et al. N Engl J Med 2013;369:1327; 3. Green JB et al. N Engl J Med 2015;373;232;
\-_, pp 4. Rosenstock J et al. JAMA 2019;321:69



Hospitalization for HF in completed DPP-4i CVOTs
(vs placebo)

Saxagliptin was associated with a significantly increased risk of hospitalization for heart failure

Study drug Placebo
n with event/N analysed (%) HR (95% CI) p-value

- 1

2’;\(; Slli:;ti-lr: ;'V” 53" 289/8280 (3.5) 228/8212 (2.8)  1.27 (1.07, 1.51) — o— 0.007
*2

Eﬁg’i\gt'i';')E 106/2701 (3.9) 89/2679 (3.3) 1.19 (0.90, 1.58) P 0.22

13
(Ts'ifa%?p?n) 22817332 (3.1) 229/7339 (3.1)  1.00 (0.83, 1.20) —— 0.98

4

gnAaF;mt'fnL)'NA 209/3494 (6.0) 226/3485 (6.5)  0.90 (0.74, 1.08) — o 0.26

O Scripps

0.5

1 2

N

Favors study drug Favors placebo

Comparison of trials should be interpreted with caution due to differences in study design, populations and methodology

*According to an FDA safety review, saxagliptin and alogliptin may increase the risk of heart failure, particularly in patients who already have heart or kidney disease. A warning has
been added to the labels of these drugs®; "Heart failure risk was not assessed at the time of the trial
CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl peptidase-4
1. SciricaBM et al. N Engl J Med 2013;369:1317; 2. Zannad F et al. Lancet 2015;385:2067; 3. Green JB et al. N Engl J Med 2015;73:232; 4. Rosenstock J et al. JAMA 2019;321:69;

5. FDA Drug Safety Communication. Feb 2014. https://www.fda.gov/drugs/drugsafety/ucm486096.htm (accessed Mar 2019)
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Prespecified kidney endpoints from DPP-4i CVOTs
(vs placebo)

DPP-4 inhibitor

Prespecified adjudicated kidney endpoints Linagliptin Placebo HR (95% CI) p-value

CARMELINA" (linagliptin)

Sustained ESKD, sustained 240% eGFR decrease .

from baseline or death due to kidney disease 32713494 306/3485 1.04(0.89, 1.22) 0.62
Sustained ESKD or death due to kidney disease 136/3494 154/3485 0.87 (0.69, 1.10) |—.——| 0.24
Albuminuria progression 763/2162 819/2129 0.86 (0.78, 0.95) ._._. 0.003

Other prespecified exploratory kidney endpoints

SAVOR-TIMI 53° (saxagliptin)

UACR (mg/g) Mean treatment difference at 2 years: -34.3 @ 0.001
TECOS: (sitagliptin)
UACR (mg/g) Mean treatment difference at 4 years: -0.18 (95% CI -0.35, -0.02) 0.031
eGFR (ml/min/1.73 m?) Mean treatment difference at 4 years: -1.34 (95% CI -1.76, -0.91) <0.0001
05 ! 2

& N
7

Favours DPP-4 inhibitor ~ Favours placebo

55

Comparison of trials should be interpreted with caution due to differences in study design, populations and methodology
. . See slide notes for abbreviations
r)- Scrlpps 1. Rosenstock J et al. JAMA 2019;321:69; 2. Mosenzon O et al. Diabetes Care 2017;40:69; 3. Cornel JH et al. Diabetes Care 2016;39:2304
>



Completed DPP-4 inhibitor CVOT (vs SU)

CAROLINA (active comparator)!2

Median follow-up: 6.3 years

Linagliptin 5 mg qd

T2D + eCVD/CRFs Primary Secondary
HbA,. 6.5-8.5% endpoint: endpoint:
N=6033 3P-MACE 4P-MACE

Glimepiride 1-4 mg qdt

TStarting dose of 1 mg qday up-titrated to a potential maximum of 4 mg qd every 4 weeks for the first 16 weeks. Visit schedule after this period: 16 weeks. Doses could be up- or down-

titrated at any point of the study as required. Patients on previous glimepiride treatment were continued on their current dose if randomised to the glimepiride arm

1. Marx N et al. Diab Vasc Dis Res 2015;12:164; 2. Marx N (June 2019). The CAROLINA Trial — First Results of the Cardiovascular Outcomes Trial Comparing Linagliptin vs Glimepiride.
Presented at the 2019 ADA Scientific Sessions. San Francisco, USA. 56

O Scripps



CV safety demonstrated by completed DPP-4i
CVOTs

3P-MACE

HR (95% Cl) HR (95% Cl) p-value
SAVOR-TIMI 53" 1.00 (0.89, 1.12) - 0.99
EXAMINEZ2 0.96 (n/a, 1.16) o — 0.32
TECOS® 0.99 (0.89, 1.10) @ 0.84
CARMELINA% 1.02 (0.89, 1.17) — @ — 0.74
CAROLINA® 0.98 (0.84, 1.14) —8— 0.76

0.50 1.00 2.00

Favours DPP-4 inhibitor Favours comparator®

Comparison of trials should be interpreted with caution due to differences in study design, populations and methodology

*Comparator was placebo in all CVOTs except CAROLINA (glimepiride)

1. Scirica BM et al. N Engl J Med 2013;369:1317; 2. White WB et al. N Engl J Med 2013;369:1327; 3. Green JB et al. N Engl J Med 2015;373:232;
4. Rosenstock J et al. JAMA 2019;321:69; 5. Rosenstock J et al. ADA 2019

O Scripps
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Lower risk of hypoglycemia with linagliptin vs glimepiride

HR 0.23 HR 0.18 HR 0.15 HR 0.07
(95% Cl 0.21, 0.26) I (95% C1 0.15, 0.21) I (95% Cl 0.08, 0.29) I (95% Cl 0.02, 0.31)
p<0.0001 : p<0.0001 : p<0.0001 ; p=0.0004
2.34100 PY 11.1/100 PY : 1.4/100 PY 8.4/100 PY : 0.07/100 PY 0.45/100 PY : 0.01/100 PY 0.18/100 PY
| | |
40 - 37.7 : : :
: : :
| | |
— | | |
> . .
s~ 30 ! ! ! m Linagliptin
o : : : B Glimepiride
c I 1 1
S 20 : : :
G | | |
= | | |
a 10 : : :
| | |
: 03 %2 ' 01 09
0 1 l _ l .
| | | - . .
Any Moderate or severe* Severe* Hospitalization due
to hypoglycemia
Marx N (June 2019). The CAROLINA Trial — First Results of the Cardiovascular Outcomes Trial Comparing Linagliptin vs Glimepiride. }%; CAROLINA
Presented at the 2019 ADA Scientific Sessions. San Francisco, USA.

O Scripps



DPP-4 inhibitor CVOTs: summary

Primary All DPP-4 inhibitor CVOTs reported to date were non-inferior to comparator (placebo or SU) for the
outcome primary endpoint (3P-MACE or 4P-MACE)*+#

Other

. : : : : .
Saxagliptin was associated with an increased risk of HHF CV endpoints

Microvascular CARMELINA is the only DPP-4 inhibitor CVOT with prespecified hard kidney outcomes;
outcomes no increased risk in the composite kidney endpoints was demonstrated!-’

CVOTs demonstrated no significant difference in the incidence of severe hypoglycaemia
between DPP-4 inhibitors and placebo'~*

The risk of hypoglycemia was significantly lower with linagliptin compared with glimepiride®

Comparison of trials should be interpreted with caution due to differences in study design, populations and methodology

1. Scirica BM et al. N Engl J Med 2013;369:1317; 2. White WB et al. N Engl J Med 2013;369:1327; 3. Green JB et al. N Engl J Med 2015;373:232;
4. Rosenstock J et al. JAMA 2019;321:69; 5. Zannad F et al. Lancet 2015;385:2067; 6. Mosenzon O et al. Diabetes Care 2017;40:69;

7. Cornel JH et al. Diabetes Care 2016;39:2304; 8. Rosenstock J et al. ADA 2019

O Scripps



GLP-1 RA - CVOTs showing CV non-inferiority

ELIXA!

EXSCEL?

PIONEER 63

Lixisenatide was non-inferior to
placebo for time to 4-point
MACE in T2DM with history of
ACS (<180 days)

207 Hazard ratio, 1.02 (95% Cl, 0.89-1.17)
154 Lixisenatide

< Placebo

=10+

]

o

£,

5

= O I | | |

0 12 24 36
Months

O Scripps

381:841-851

Patients with event (%)

Exenatide weekly was non-
inferior to placebo for time to 3-
point MACE in T2DM with or
without preexisting CVD

187 Hazard ratio, 0.91 (95% C1, 0.83-1.00) _=%
15  P<0.001 for noninferiority i
P=0.06 for superiority ”

12+ Placebo‘.—"‘

9- ) ",-" Exenatide

6 - """‘

$ie

0 T T T T T T T T v 1
0 1 2 3 4 5

Years

Semaglutide (oral) was non-
inferior to placebo for time to
3-point MACE in T2DM with
high CV risk (aged =50 years
with established CVD or CKD
or aged =60 years with CV
risk)

| Hazard ratio, 0.79 (95% Cl, 0.57-1.11)
Oral semaglutide, 61 events
7| Placebo, 76 events

P<0.001 for noninferiority

P=0.17 for superiority Placebo

a—F
r
e

o~ Oral semaglutide

1 I | | 1 I 1 | I

9 18 27 36 45 54 63 72 83

Weeks

1. Pfeffer M et al., N Engl J Med 2015; 373:2247-2257; 2. Holman RR et al. N Engl J Med 2017; 377:1228-1239; 3. Husain M et al., N Engl J Med 2019;



GLP-1 RA - CVOTs showing CV benefit

Patients with event (%)

O Scripps

20 -

15 A

10 A

LEADER!?

Liraglutide was superior to
placebo for time to 3-point
MACE in T2D aged =50 years
with established CVD, CKD, or
HF or aged =60 years with CV
risk

HR: 0.87
(95% CI: 0.78; 0.97) Placebo
p<0.001 for non-inferiority
p=0.011 for superiority
Liraglutide

0 6 12 18 24 30 36 42 48 54
Months

Patients with event (%)

20 1

15 A

10 A

0

SUSTAIN-62

Semaglutide (s.c.) superior® to
placebo for time to 3-point
MACE in T2D aged =50 years
with established CVD, HF, or
CKD or aged =60 years with
CV risk

HR: 0.74

(95% CI: 0.58; 0.95)
p<0.001 for non-inferiority
p=0.02 for superiority*

Placebo

Semaglutide

0 2 4 6 8 1012 14 16 18 20 22 24 26
Months

Patients with event (%)

HARMONY:

Albiglutide superior to placebo
for time to 3-point MACE in
T2D aged =40 years with
established CVD

20 ;
HR: 0.78
(95% CI: 0.68; 0.90)
151 p<0.0001 for non-inferiority
p=0.0006 for superiority Placebo
10 1
Albiglutide
5 4
0 T T 1 1

0 4 8 12 16 20 24
Months

*Not pre-specified. CI, confidence interval; CV, cardiovascular; CVD, cardiovascular disease; CVOT, cardiovascular outcomes trial; GLP-1RA, glucagon-like peptide 1 receptor agonist;
HR, hazard ratio; MACE, major adverse cardiovascular events; T2D, type 2 diabetes

1. Marso SP et al. N Engl J Med 2016;375:311-322; 2. Marso SP et al. N Engl J Med 2016;375:1834-1844; 3. Hernandez AF et al. Lancet 2018;392:1519-1529



GLP-1 RA - CVOTs showing CV benefit

« Dulaglutide was superior to
placebo for time to 3-point
MACE in T2DM with prior
ASCVD event or ASCVD risk

184 — Placebo
—— Dulaglutide
154 =
=
%’ 12 4
2 94
"
E 6+
=
O
3 HR 0-88 (95% C1 0-79-0-99)
p=0’026
0+ T T T ) . '

C)- Scripps 1. Gerstein HC et al., Lancet. 2019 Jul 13;394(10193): 121-130.



CVOTs assessing CV safety of GLP-1RA

Risk factors Stable CAD-CVD-PAD ACS patients Results:

ELIXA: Lixisenatide® Available: Neutral

LEADER: Liraglutide!

Available: Positive for MACE

SUSTAIN-6: Semaglutide? s.c Available: Positive for MACE

PIONEER 6: Semaglutide3 oral Completed: Neutral + § CV death

SOUL: Semaglutide® oral Ongoing

EXSCEL: Exenatide ER® Available: Neutral +¥ death

REWIND: Dulaglutide®

Available: Positive for MACE

HARMONY:: Albiglutide’ Available: Positive for MACE

AMPLITUDE-O: efpeglenatide®

Available: Positive for MACE

ACS, acute coronary syndrome; CAD, coronary artery disease; CVD, cardiovascular disease; CVOTs, cardiovascular outcome trials; CV, cardiovascular; GLP-
1RA, glucagon-like peptide-1 receptor agonist; MACE, major adverse cardiovascular events; PAD, peripheral artery disease; S.C., subcutaneous, Q2, quarter 2
1. Marso SP et al. N Engl J Med 2016; 375:311-322; 2. Marso SP et al. N Engl J Med 2016; 375:1834-1844; 3. Husain M et al., N Engl J Med 2019; 381:841-
851; 4. https://clinicaltrials.gov/ct2/show/NCT03914326; 5. Holman RR et al. N Engl J Med 2017; 377:1228-1239; 6. Gerstein HC et al., Lancet. 2019 Jul
13;394(10193):121-130; 7. Hernandez AF et al. Lancet. 2018;392:1519-1529; 8. Gerstein et al. N Engl J Med. 2021 Sep 2;385(10):896-907; 9. Pfeffer M et

r . > al., N Engl J Med 2015; 373:2247-2257
Y Scripps g



SGLT-2 Inhibitor CVOTs — Primary CV Outcomes

EMPA-REG CANVAS?2 DECLARE-TIMI

OUTCOMEL 5g3

- Empagliflozin was superior to -+ Canagliflozin was superior to - Dapagliflozin was non-inferior to
placebo for time to 3-point placebo for time to 3-point placebo for time to 3-point
MACE in T2D with MACE in T2D with established MACE in T2D with established or
established CVD CVD or =50 years with high- high-risk CVD

risk CVD
*°1 uR: 0.86 07 uR: 0.86 201 HR: 0.93

_ 95.02% CI: 0.74; 0.99 ~ 95% CI: 0.75; 0.97 Placebo ~ 95% CI: 0.84; 1.03

£ 154 p<0.001 for non-inferiority & 154 p<0.001 for non-inferiority £ 45| P=0.17for superiority

‘E p=0.04 for superiority Placebo JS' p=0.02 for superiority g p<0.001 for non-inferiority

% 10- E 104 Canagliflozin % 10 4 Placebo

'(‘% Empagliflozin z %)

‘qc')‘ 54 é 54 = 5 - Dapagliflozin

5 £ 5

o o
0 T T T T I I I 1 0 I I I I I I I I I I I I I 0 ! ! ! ! ! ! ! !

0 6 12 18 24 30 36 42 48 0 6 1218 24 30 36 42 48 54 60 66 72 78 0 6 12 18 24 30 36 42 48
Months Months

Months

CI, confidence interval; CV, cardiovascular; CVD, cardiovascular disease; CVOT, cardiovascular outcomes trial; HF, heart failure; HR, hazard ratio; MACE, major adverse cardiovascular
events; SGLT-2i, sodium-glucose co-transporter-2 inhibitor; T2D, type 2 diabetes

L)
L
l ). S 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 2018; doi:10.1056/NEJM0a1812389
\../ Crlpps [Epub ahead of print]



SGLT-2 Inhibitor CVOTs — Primary CV Outcomes

VERTIS CV!

« Ertugliflozin was non-inferior to
placebo for time to 3-point
MACE in T2D with
established CVD

207 Hazard ratio, 0.97 (95.6% Cl, 0.85-1.11)

P<0.001 for noninferiority

19+

10- Placebo

Ertugliflozin

Cumulative Incidence(%)

Months

C)- Scripps 1. Cannon Cet al., N Engl J Med 2020; 383:1425-1435



SGLT-2 Inhibitors — Heart Failure Outcomes

DAPA-HF?

EMPEROR-

« Dapagliflozin was superior to
placebo for death from CV

causes, hospitalization for HF, or

an urgent visit resulting in IV

therapy for HF in patients with

CHF

304
2571
20
15+
10—

G

Cumulative Incidence(%)

Hazard ratio, 0.74 (95% Cl, 0.65-0.85)
P<0.001

Placebo

Dapagliflozin

0
0

O Scripps

[ ] 1 1 I 1
3 6 9 12 15
Months

T T 1
18 21 24

Cumulative Incidence(%)

Reduced?

Empagliflozin was superior to
placebo for CV death or
hospitalization for worsening HF
in patients with CHF

354

304

254

20+

154
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SGLT-2 Inhibitors - Cardiorenal Qutcomes

DAPA-CKD?

« Canagliflozin was superior to « Dapagliflozin was superior to
placebo for composite outcome placebo for 1st occurrence of a
of ESRD, doubling of creatinine, 50% decline in eGFR, or ESRD,
or death from renal or CV cause or CV or renal death in patients
in T2DM with albuminuric with T2DM with albuminuric
kidney disease kidney disease

. 24+ : .
399 azard ratio, 0,70 (95% C1, 0.59-0.82) ~ Hazard ratio, 0.61 (95% Cl, 0.51-0.72)
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First line therapy is metformin and comprehensive lifestyle
management

NO

Pharmacologic Approaches in T2D - 2021

ASCVD or Indicators of High

sEstablished ASCVD
*|ndicators of hi

GLP-1 RA with proven CVD

benefit

Liraglutide
Semaglutide
lutide

T AIC TS dDOVeE

Further intensificationis
required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?!
*T2D?
*DDP4i if not on GLP-1 RA
*Basal insuin?
*SyU4

wed A1C target, or Metformin Use*

)

& Albuminuria8

SGLT2i with proven CVD

i
A\ 72

If A1C Above Individualized Target Proceed as Below

Compelling Need to Minimize Hypoglycemia

benefit

Empagliflozin

!

Cost is a Major Issuell12

su4 TZD*?

If A1C is above the target

L 2 L 2

TZD®? Su4

If A1C is above the target

——/

L 2

DPP-4i GLP-1RA SGLT2i TZD
If A1C is above the target ] ]
GLP-1 RA SGLT2i
L 2 L 4 _
with good
GLP-1 RA SGLT2i efﬂcacy for
OR OR weight loss1© l
DPP-4i DPP-4i
OR OR .
17D GLP-1RA If A1C is above the target
i above the target ] SGLT2i GLP-1 RA
with good

Canagliflozin

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

For patients w/ T2D and
CKD (eGFR <60
mL/min/1.73m?2) & thus
at increased risk of CV
events

GLP-1 RA SGLT2i

Wlth EITHER W|th

proven proven
CVD CVD
benefit? benefitl?

American Diabetes Association Diabetes Care 2021;44:S111-S124

8

efficacy for
weight loss®

If A1C is above the target ]

[ If A1C is above the target

L 4

9 ¥

Insulin therapy basal insulin
with lowest acquisition cost

OR

Consider other therapies based
on cost

\

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)
Consider basal insulin with lower risk of hypoglycemia?®

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition of:

SU4 TZD? Basalinsulin




First line therapy is metformin and comprehensive lifestyle
management

NO

Pharmacologic Approaches in T2D - 2021

i
A\ 72

If A1C Above Individualized Target Proceed as Below

[

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use*

+ASCVD/Indicators of
High Risk

*Established ASCVD

*Indicators of high
ASCVD risk (age =55 yrs
with coronary, carotid,
or lower-extremity artery
stenosis >50%, or LVH)

v

SGLT2i
with
proven
CvD CVD
benefit? benefit!

f A1C is above targe

Further intensificationis
required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?l
*T2D?
*DDP4i if not on GLP-1 RA
*Basal insuin?
*SyU4

GLP-1 RA
with

proven EITHER

/OR

SGLT2i with proven
benefit in this
population

Empagliflozin
Dapagliflozin
Canagliflozin

at InCreasecd
events

SGLT2i
with
proven
CVvD
benefitl?

GLP-1RA

with = EITHER

proven
CVD
benefit?
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DPP-4i GLP-1RA SGLT2i TZD
If A1C is above the target ]
L 4 L 2 L 2 L 4
SGLT2i SGLT2i GLP-1 RA SGLT2i
OR OR OR OR
TZD TZD DPP-4i DPP-4i
OR OR
TZD GLP-1RA
[ If A1C is above the target ]
L 4

v !

Cost is a Major Issuell12

Su4 TZD!2
GLP-1RA SGLT2i [ If A1C is above the target
with good 'y b
TZD1? Su4

efficacy for
weight loss!0
[ If A1C is above the target

——/

If A1C is above the target ] ¥

Insulin therapy basal insulin

SGLT2i G.LP-1 RA with lowest acquisition cost
with good
efficacy for OR

weight loss®

] Consider other therapies based
on cost

¥
If A1C is above the target ] [ If A1C is above the target
L 4 9 L 4

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)
Consider basal insulin with lower risk of hypoglycemia?®

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition of:

Basal insulin

su4  T1ZD?



NO

First line therapy is metformin and comprehensive lifestyle Pha rmaC0|OgiC ApproaCheS in TZD - 2021

management

\II

If A1C Above Individualized Target Proceed as Below

[ Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use* \l/
: Compelling Need to Minimize Hypoglycemia Cost is a Major Issue!?12
+ASCVD/Indicators of * 5 YPOS'Y .
High Risk DPP-4i GLP-1RA SGLT2i

TZD*?

*Established ASCVD Particularly HFr [ If A1C is above the target
sIndicators of high (LVEF <45%) DKD a nd 2 L 2 L 2 GLE 1 R'z SGLT2i If A1C is above the target ]
ASCVD risk (age =55 yrs SGLT2i SGLT2i GLP-1RA SGLT2i ev]\clfl.tcaio?or A L
with coronary, carotid, SGLT2i with prg AI b u m | nu rl a OR OR OR OR weight rosslo TZD2 SUs
or Iower extremlty artery beneflt in this TZD TZD DPP-4i DPP-4i
aac oz CKD p OR OR [ If A1C is above the target
PREFERRED 17D GLP-1RA [ If A1C is above the target ] i B
i SGLT2i GLP-1 RA Insulin therapy basal insulin
i 1 - I i ith | t isiti t
SGLT2i with SGLT2i W|th with good Hi owEs acatpRion €92
primary oev.dence of 0CVD benefit if SGLT2i clfcacyfor oR
evidence of red UCing CKD . Contra’ndlcated/nOt FALC 5 above the target ] Consider other therapies based
reducing CKD progression in tolerated v s on cost
progression SOnTE - e or SGLTA1 anlfor &P A nos
Liraglutide - o
isk of tolerated or contraindicated,

Canagliflozin Canaghflozm Semaglutide || useregimen with owestiskof
Dapagliflozin Dapagliflozin Dulaglutide hypoglycemia weight gain.

Empaglifiozin PREFERABLY
SGLT2i with proven CVD

benefit & vice versal events DPP-4i (if not on GLP-1 RA based
T2D2 on weight neutrality

+DDP4i if not on GLP-1 RA GLP-1RA SGLT2i &

*Basal insuin3 with | E'THER\ S with If DDP-4i not tolerated or

+SU4 proven ‘%% proven

contraindicated or patient
already on GLP-1 RA, cautious
addition of:

CVD CVD
benefit? benefit’

American Diabetes Association Diabetes Care 2021;44:5S111-S124 Su* TZD? Basal insulin



First line therapy is metformin and comprehensive lifestyle
management

NO

Pharmacologic Approaches in T2D - 2021

i
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[ If A1C Above Individualized Target Proceed as Below

) v l

Cost is a Major Issuell12

[

+ASCVD/Indicators of

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use*

Compelling Need to Minimize Hypoglycemia

——/

High Risk DPP-4i GLP-1RA SGLT2i TZD U T7D12
*Established ASCVD Particularly HFrEF = [ If A1C is above the target ] .
*Indicators of high (LVEF <45%) G ¥ ¥ ¥ L 5 \Siti';cm @ SGLT2i | IfAlCisabove the target |
ASCVD risk =55
SCVD risk (age 255 yrs - SGLT2i SGLT2i GLP-1RA SGLT2i efficacy for A L
with coronary, carotid, SGLT2i with proven  SGLTp==jth primary OR OR OR OR weight loss? l = =
orlower-extremity artery | RESREHRIGNNIS evigd |of reducing TZD TZD DPP-4i DPP-4i :
stenosis >50%, or LVH) population567 CKD o OR OR T ST w—— [ If A1Cis abge the target
OR GLP-1RA
o - bl - . Insulin therapy basal insulin
GLPf:hRA SGLT2i with proven o GLP-1 RA with proven SGLT2i GLI;-l RA& with lowest acquisition cost
wi - with goo
proven CVD beneflt > 2 efficacy for

CVD
benefit!

Further inte
required or patientis
unable to tolerate GLP-1

RA and/orSGLT2i, choose
agents demonstrating CV

I_Empagliflozin
Canagliflozin

6,8

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

CVD benefit

Liraglutide
Semaglutide
Dulaglutide

outlined above

weight loss®

the target

If A1C is above the target

SU% OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)

1 2 L 2
If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not

tolerated or contraindicated,
use regimen with lowest risk of

benefit and/or safety For patients w/ T2D and * Consider basal insulin with lower risk of hypoglycemia® weight gain.
+For patientson a GLP-1 CKD (eGFR <60
mL/min/1.73m?2) & thus PREFERABLY

RA, consider adding

SGLT2i with proven CVD

benefit & vice versa?l
+T2D2

at increased risk of CV
events

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

*DDP4i if not on GLP-1 RA GLP-1 RA SGLT2i
*Basal insuin? with  E'THER\“with If DDP-4i not tolerated or
oSU4 proven proven contraindicated or patient
CVvD CVvD already on GLP-1 RA, cautious
benefit! benefit!’ addition of:
SU* TzD? Basal insulin

American Diabetes Association Diabetes Care 2021;44:S111-S124
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on cost



First line therapy is metformin and comprehensive lifestyle

Pharmacologic Approaches in T2D - 2021

management

[

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use*

+ASCVD/Indicators of
High Risk

el el Particularly HFrEF DKD & Albuminuria® =
*Indicators of high (LVEF <45%)
ASCVD risk (age =55 yrs \1/
with coronary, carotid, SGLT2i with proven SGLT2i with primary
or lower-extremity artery benefit in this evidence of reducing
stenosis >50%, or LVH) population®67 CKD progression
) OR
GLP-1RA SGLT2i SGLT2 with evidence
with with of reducing CKD
proven proven E)gcggression in CVOTs
CVD CVvD "
benefit! benefit! OR
GLP-1 RA with
proven CVD benefitl
Further intensificationiis if SGLT2i not
required or patientis tolerated or
unable to tolerate GLP-1 ST e
RA and/orSGLT2i, choose \

agents demonstrating CV

benefit and/or safety

*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?l

*T2D?

*DDP4i if not on GLP-1 RA

*Basal insuin?

*SyU4

For patients w/ T2D and
CKD (eGFR <60
mL/min/1.73m?2) & thus
at increased risk of CV
events

SGLT2i
with
proven
CVvD
benefitl’

GLP-1 RA
with

EITHER

proven
CVD
benefit!
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‘If Alc is above |nd|V|duaI|zed target IIJ

Com Compelling

Ml need to
MINIMIZE
HYPOGLYCEMIA

Compelling need
to MINIMIZE
WEIGHT GAIN
OR PROMOTE
WEIGHT LOSS

major issue

[ If A1C is above the target ]

SU
TZD

target

Insulin therapy basal insulin
with lowest acquisition cost

i SGLT2i

ned above

erficacy ror
weight loss0

OR

] Consider other therapies based
on cost

—/
Pl

If A1C is above the target
L 4 L 4

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

[ If A1C is above the target
L 4

Consider the addition of SU* OR basal insulin:

¢ Choose later generation SU with lower risk of
hypoglycemia)
* Consider basal insulin with lower risk of hypoglycemia®

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious

addition of:
TZD?

SU4 Basal insulin



First line therapy is metformin and comprehensive lifestyle

NO

Pharmacologic Approaches in T2D - 2021

management

[ Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use*

+ASCVD/Indicators of
High Risk
*Established ASCVD
*Indicators of high
ASCVD risk (age =55 yrs
with coronary, carotid,
or lower-extremity artery benefit in this evidence of reducing
stenosis >50%, or LVH) population®67 CKD progression
) OR
SGLT2i SGLT2 with evidence
of reducing CKD

Particularly HFrEF
(LVEF <45%) \1/

SGLT2i with proven  SGLT2i with primary

GLP-1RA

with EITHER With
roven roven rogression in CVOTs
pCVD /OF IOCVD es®
benefit! benefit? OR
GLP-1 RA with
proven CVD benefitl
Further intensificationis ST T

required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?l
*T2D?
*DDP4i if not on GLP-1 RA
*Basal insuin?
*SyU4

tolerated or
contraindicated

For patients w/ T2D and
CKD (eGFR <60
mL/min/1.73m?2) & thus
at increased risk of CV
events

SGLT2i
with
proven
CVvD
benefitl?

GLP-1 RA
with

EITHER

proven
CVD
benefit?
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DKD & Albuminuria® N°

7

If A1C Above Individualized Target Proceed as Below

\

v !

Cost is a Major Issuell12

——/

DPP-4i GLP-1RA SGLT2i TZD U —
If A1C is above the target ] ]
i} i i} ¥ G.LP-1 RA SGLT2i [ If A1C is above the target
with good 'y b
SGLT2i SGLT2i GLP-1RA SGLT2i efficacy for " .
OR OR OR OR weight loss10 l 1D SU
TZD TZD DPP-4i DPP-4i
OR ! OR I [ If A1C is above the target
17D GLP-1RA If A1C is above the target ] ¥
- . Insulin therapy basal insulin
[ If A1C is above the target ] SGLT2i GLP-1RA with lowest acquisition cost
L 2 with good
efficacy for OR
. weight loss®
- - Consider other therapies based
[ If A1C is above the target ] If A1Cis above the target ] on cost
L 4 9 L 4

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)
Consider basal insulin with lower risk of hypoglycemia?®

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition of:

Basal insulin

su4  T1ZD?



Pharmacologic Approaches in Type 2 Diabetes - 2021

Consider GLP-1 RA in most patients prior to insulin®

i i aiready on GLP-1RA o if GLP-1 RA
INITIATION: |nmmmmmmmwwmmmmnm

not appropriate OR insulin preferred

Add basal insulin®

Choice of basal insulin should be based on patient-specific considerations, including cost.
Refer to Table 9.3 for insulin cost information.

2
Add basal analog or bedtime NPH insulin
INITIATION: Start 10 IU a day OR 0.1-0.2 IU/kg a day
TITRATION:
= Set FPG target (see Section 6: Glycemic Targets)

= Choose evidence-based titration algorithm, e.g., increase 2 units every 3 days to
reach FPG target without hypoglycemia

= For hypoglycemia determine cause, if no clear reason lower dose by 10-20%

Assess adequacy of basal insulin dose

Consider clinical signals to evaluate for overbasalization and need to consider adjunctive
therapies (e.g., bauldoso>(751u/m elevated bedtime-morning and/or post-preprandial
ifferential, hypoglycemia [aware or unaware], high variability)

I 3 I on bedtime NPH, consider converting to .
i ConsiderGLP-1RA : Add prandial insulin® H twice-daily NPH regimen
if not already in H Usually one dose with the largest meal or meal with greatest PPG excursion; prandial : Conversion based on individual needs and current H
regimen : insulin can be dosed individually or mixed with NPH as appropriate glycemic control. The following is one possible approach:
Foraddtionof INITIATION: TITRATION: } INITIATION:
GLP-1 RA, consider  : * 41U a day or 10% of basal = Increase dose by 1-2 IU or : = Total dose = 80% of current bedtime NPH dose
lowering insulin dose ' insulin dose 10-15% twice weekly i w2/3 given in the moming
dependent on curent ¢ * If A1C <8% (84 mmol/mol) consider 'Fofhypogryesmnddlmm i . 1/3 given at bedtime
glycemic assessment ¢ lowering the basal dose by 4 IU a cause, if no clear reason :
¢ and patient factors  : day or 10% of basal dose wmpondingdoubym-zo% i TITRATION:

i Titrate based on individualized needs

[ H above ATC target
¥ A
Stepwise additional Consider self-mixed/split insulin regimen Consider twice daily premix A{nerln
injections of Can adjust NPH and short/rapic-acting insulins insulin regimen Diabetes
prandial ineulin soparatoly INITIATION: . Association.
(e, two, then three INITIATION: = Usually unit per unit
Axkdonal njectore) = Total NPH dose = 80% of current NPH dose e O
« 2/3 given before breakfast ire adjustment
¢ = 1/3 given before dinner mll\‘ndu?needs & . . . .
Proceed o ul - Add 41U o shotrapicactinginsuln t each TITRATION: American Diabetes Association
basal-bolus regimen injection or 10% of reduced NPH dose = Titrate based or .
(. bosal nsin and TITRATION: individualized nesds Diabetes Care 2021;44:5S111-S124
prandial insulin with = Titrate each component of the regimen ’
each meal) based on individualized needs
1. Consider insulin as the if ovide

ongoing are prosent, when A1G levels (>10% [86 mmol/mof] or blood glucose lovels
(2300 mg/dL [16.7 mmol/L]) are very high, or a diagnosis of type 1 dhb.tululpuubill\y.

2. When selecting GLP-1 RA, consider: patient preference, A1C lowering, welght-lowering effect, or frequency of Injection. If CVD, consider GLP-1 RA with proven CVD benefit. Oral or
injectable GLP-1 RA are appropriate.

L 3. For patients on GLP-1 RA and basal insulin consider use of a fixed-rati product (DegLira or iGlarLixi).
L] 4. Consider switching from evening NPH to a basal analog if the patient develops frequently forgets NPH in the evening and wouid be better managed
' I lppS ‘with an AM dose of a long-acting basal insulin.

©2021 by American Diabetes Association

5. If adding prandial insulin to NPH, consider initiation of a seli-mixed or premixed insulin regimen to decrease the number of injections required.



Pharmacologic Approaches in Type 2 Diabetes - 2021

Use pharmacologic principles already reviewed as well as
reinforcement of behavioral intervention (weight management and :@
physical activity) and provision of DMES to meet treatment goals

@ If already on GLP-RA
or GLP-1 RAIs not
If injectable therapy is needed to reduce Alc appropriate or insulin is

@ preferred

Consider GLP-1 RA in most patients
PRIOR TO INSULIN

If above Alc target < D £\ oEes

@ American Diabetes Association
Diabetes Care 2021;44:S111-S124
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Goals

5. To provide case examples of uses in under-resourced populations in terms of
access and implementation.
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Case Examples

CASE 1 BMI 34.6

74 yo Female with history of type 2 Labs: Alc 8.8%, GFR 51
DM presenting for initial evaluation

Insurance: Medicaid
PMH: T2DM, CAD, HTN, HLD, CKD3

DM Medications: glargine 30 units
ghs, regular insulin 5 units pre-
meal, linagliptin 5mg daily

Prior DM Medications: metformin

O Scripps



First line therapy is metformin and comprehensive lifestyle
management

NO

Pharmacologic Approaches in T2D - 2021

ASCVD or Indicators of High

sEstablished ASCVD
*|ndicators of hi

GLP-1 RA with proven CVD

benefit

Liraglutide
Semaglutide
lutide

T AIC TS dDOVeE

Further intensificationis
required or patientis
unable to tolerate GLP-1
RA and/orSGLT2i, choose
agents demonstrating CV
benefit and/or safety
*For patientson a GLP-1
RA, consider adding
SGLT2i with proven CVD
benefit & vice versa?!
*T2D?
*DDP4i if not on GLP-1 RA
*Basal insuin?
*SyU4

wed A1C target, or Metformin Use*

)

& Albuminuria8

SGLT2i with proven CVD

~
i
\

If A1C Above Individualized Target Proceed as Below

Compelling Need to Minimize Hypoglycemia

benefit

Empagliflozin

!

Cost is a Major Issuell12

su4 TZD*?

If A1C is above the target

L 2 L 2

TZD®? Su4

If A1C is above the target

——/

L 2

DPP-4i GLP-1RA SGLT2i TZD
If A1C is above the target ] ]
GLP-1 RA SGLT2i
L 2 L 4 _
with good
GLP-1 RA SGLT2i efﬂcacy for
OR OR weight loss1© l
DPP-4i DPP-4i
OR OR .
17D GLP-1RA If A1C is above the target
i above the target ] SGLT2i GLP-1 RA
with good

Canagliflozin

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

For patients w/ T2D and
CKD (eGFR <60
mL/min/1.73m?2) & thus
at increased risk of CV
events

GLP-1 RA SGLT2i

Wlth EITHER W|th

proven proven
CVD CVD
benefit? benefitl?

8

efficacy for
weight loss®

If A1C is above the target ]

[ If A1C is above the target

L 4

9 ¥

Insulin therapy basal insulin
with lowest acquisition cost

OR

Consider other therapies based
on cost

\

Consider the addition of SU* OR basal insulin:

Choose later generation SU with lower risk of
hypoglycemia)
Consider basal insulin with lower risk of hypoglycemia?®

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
tolerated or contraindicated,
use regimen with lowest risk of
weight gain.

PREFERABLY

DPP-4i (if not on GLP-1 RA based
on weight neutrality

4

If DDP-4i not tolerated or
contraindicated or patient
already on GLP-1 RA, cautious
addition of:

SU4 TZD? Basalinsulin




Case Examples

CASE 1 BMI 34.6

74 yo Female with history of type 2 Labs: Alc 8.8%, GFR 51
DM presenting for initial evaluation

Insurance: Medicaid
PMH: T2DM, CAD, HTN, HLD, CKD3

PLAN: START LIRAGLUTIDE
DM Medications: glargine 30 units
ghs, regular insulin 5 units pre-
meal, linagliptin 5mg daily

Prior DM Medications: metformin

O Scripps



Medication Classes for Manage

Efficacy Hypo-. Ll sl Rena-I effects - - Additional Considerations
glycemia change SQ Dosing/use considerations*
Metformin  High No Neutral Potential Neutral Low Oral Neutral Contradiction with eGFR <30 ml/min/1.73 m? * Gl side effects common (diarrhea, nausea)
Benefit * Potential for B12 deficiency
SGLT-2 Inter- No Loss Benefi: Benefit: High Oral Benefit: Renal dose adjustment required (canaglifozin, *Should be discontinued before any scheduled
inhibitors  mediate empagliflozin, empagliflozin, empagliflozin, dapaglifozin, empaglifozin, ertugliflozin surgery to avoid potential risk for DKA
canagliflozin canagliflozin, canagliflozin, * DKA risk (all agents, rare in T2D)
dapagliflozin dapagliflozin *Risk of bone fractures (canagliflozin)
* Genitourinary infections
*Risk of volume depletion, hypotension
* MLDL-C
* Risk of Fournier’s gangrene
GLP-1 RAs  High No Loss Neutral: Neutral High SQ; Benefits on renal * Exenatide, lixisenatide: avoid for eGFR <30 * FDA Black Box: Risk of thyroid C-cell tumors in \
exenatide qw, Oral end points in ml/min/1.73 m? rodents; human relevance not determined
lixisenatide (semagl CVQOTs, driven by *No dose adjustment for dulaglutide, liraglutide, (liraglutide, albiglutide, dulaglutide, exenatide
i utide) albuminuria semaglutide ER, semaglutide)
Beneflt:. outcomes: * Caution when starting or increasing dose dueto  *Gl side effects common (nausea, vomiting,
c.IuIaqu_t|de, liraglutide, potential risk of nausea, vomiting, diarrhea, or diarrhea)
I|raglut|d§, semaglutide, dehydration. Monitor renal function in patients *Injection site reactions
semaglutide dulaglutide reporting severe Gl reactions when starting or * Pancreatitis has been reported in clinical trials
increasing dosage. but causality has not been established.
Discontinue if pancreatitis is suspected. j
DPP-4 Inter- No Neutral Neutral Potential risk: High Oral Neutral *Renal dose adjustment required (sitagliptin, * Pancreatitis has been reported in clinical trials
inhibitors  mediate saxagliptin saxagliptin, alogliptin); can be used in renal but causality has not been established.
impairment Discontinue if pancreatitis is suspected.
*No dose adjustment required for linagliptin *Joint pain
Thiazolidinedi High No Gain Potential Increased risk Low Oral Neutral *No dose adjustment required *FDA Black Box: Congestive HF (pioglitazone,
ones benefit * Generally not recommend in renal impairment rosiglitazone)
pioglitazone due to potential for fluid retention *Fluid retention (edema, HF)
* Benefit in NASH
*Risk of bone fractures
*Bladder cancer (pioglitazone)
* PMLDL-C (rosiglitazone)
Sulfonylureas  High Yes Gain Neutral Neutral Low Oral Neutral *Glyburide not recommended *FDA Special Warning on increased risk of CV
(2nd * Glipizide and glimepiride: initiate conservatively mortality based on studies of an older
generation) to avoid hypoglycemia sulfonylurea (tolbutamide)
I'_Iuma_n Highest Yes Gain Neutral Neutral Low SQ; Neutral *Lower insulin doses required with a decrease in *Injection site reactions
Insulin  insulin (sQ) inhaled eGFR; titrate per clinical response * Higher risk of hypoglycemia with human insulin
Analogs High . (NPH or premixed formulations) vs. analogs

*For agent-specific dosing recommendations, please refer to the manufacturers’ prescribing information.

American Diabetes Association. Diabetes Care. Jan 2021;44 (1):5111-S124.



Case Examples

CASE 1

74 yo Female with history of type 2
DM presenting for initial evaluation

PMH: T2DM, CAD, HTN, HLD, CKD3
DM Medications: glargine 30 units
ghs, regular insulin 5 units pre-

meal, linagliptin 5mg daily

Prior DM Medications: metformin

O Scripps

BMI 34.6
Labs: Alc 8.8%, GFR 51

Insurance: Medicaid

PLAN: START LIRAGLUTIDE

-Assess for contraindications
-Review side effects

-Review up-titration instructions
-Decrease insulin

-Stop DPP4-i

-Schedule training session
-Prescribe pen needles

-Utilize 340B Drug Pricing Program



Case Examples

CASE 1 - 4 months later Prior DM Medications: metformin,
linagliptin

74 yo Female with history of type 2

DM presenting for follow up BMI 34.6 > 32.5

Interval: maximum tolerated dose Labs: A1lc 8.8% - 7.7%
of liraglutide 0.6mg daily

PMH: T2DM, CAD, HTN, HLD, CKD3 PLAN: continue current regimen,

consider stopping regular insulin in
DM Medications: glargine 23 units  follow up
ghs, regular insulin 3 units pre-
meal, liraglutide 0.6mg daily

O Scripps



Case Examples

CASE 2 BMI 37.79

59 yo Female with history of type 2 Labs: Alc 8.9%, GFR 47, urine
DM microalbumin:cre >300 mg/g
PMH: T2DM, HTN, HLD, DKD Insurance: Medicaid

DM Medications: detemir 22 units
ghs, metformin 1000mg BID,
glipizide 10mg BID

O Scripps



First line therapy is metformin and comprehensive lifestyle Pha rmaC0|OgiC ApproaCheS in TZD - 2021

management

NO

g«

If A1C Above Individualized Target Proceed as Below

[

Consider Independently of Baseline A1C, Individualized A1C target, or Metformin Use* \l/
Compelling Need to Minimize Hypoglycemia Cost is a Major Issuell,12
+ASCVD/Ind|cators of * 5 YPOS'Y .
Hngh Risk DPP-4i GLP-1RA SGLT2i T7D12

*Established ASCVD Particularly HFr [ If A1C is above the target
GLP-1 RA SGLT2i

sIndicators of high (LVEF <45%) DKD a nd L 2 L 2 L A with good If A1C is above the target

ASCVD risk (age =55 yrs . . L ! L 2

: _ SGLT2i SGLT2i GLP-1 RA SGLT2i officacy for
with coronary, carotid, SGLT2i with prg AI b u m | nu rl a OR OR OR OR wei:ght rosslo TZD2 SUs
or Iower extremlty artery beneflt in this TZD TZD DPP-4i DPP-4i [ If A1C is above the target
e - KD ,
PREFERRED . OR OR [ ifAlCisabove the target | ¥
DR TZD GLP-1RA

SGLT2 GLP-1 RA Insulin therapy basal insulin
SG LTZi With SG LT2| Wlth - with good with lowest acquisition cost
rima ry o evidence of 0CVD benefit if SGLT2i ;:;;C;tclyofs‘;o OR
evidence of reducin g CKD . contraindica ted/nOt FALC 5 above the target ] Consider other therapies based
reducing CKD progression in tolerated . . on cost
prog ression CVOTS ; - Bt | 15Ul If quadru.ple therapy required,
Liraglutide or ?GLTZ;and/or GLP—; RA ndot
. isk of tolerated or contraindicated,
CanaglifIOZin CanagllfIOZ|n Semaglutlde use regimen with lowest risk of
. . - ia8 ight gain.
Dapagliflozin Dapagliflozin Dulaglutide "ypoglycemia el g
Empagliflozin PREFERABLY
SGLT2i with proven CVD -
benefit & vice versal events DPP-4cl;£:fv::it Ic:tn GLP-1IBA based
«T2D2 ght neutrality
«DDP4i if not on GLP-1 RA GLP-1RA SGLT2i <
*Basal insuin3 with  E'THER\“with If DDP-4i not tolerated or
*SU4 proven proven contraindicated or patient
CvD CV'? already on GLP-1 RA, cautious
benefit? benefit? addition of:

SU* TZD? Basal insulin



Case Examples

CASE 2

59 yo Female with history of type 2
DM

PMH: T2DM, HTN, HLD, DKD
DM Medications: detemir 22 units

ghs, metformin 1000mg BID,
glipizide 10mg BID

O Scripps

BMI 37.79

Labs: Alc 8.9%, GFR 47, urine
microalbumin:cre: >300 mg/g

Insurance: Medicaid

PLAN: START dapagliflozin

-Assess for contraindications
-Review side effects
-Consider reducing insulin
-Check formulary



Case Examples

CASE 2 - follow up

59 yo Female with history of type 2
DM presenting for follow up

PMH: T2DM, HTN, HLD, DKD

DM Medications: detemir 20 units
ghs, metformin 1000mg BID,
glipizide 10mg BID, dapagliflozin
5mg daily

O Scripps

BMI 37.79 - 37.1

Labs: Alc 8.9% - 8.0%

PLAN: Increase dapagliflozin to
10mg daily

Check if new prior authorization
needed for dose increase



CMHC

Cardiometabolic

Health
Congress

Certified
Cardiometabolic

Health Professional
(CCHP)

www.cardiometabolichealth.org

- Describe technology cur "éntly offered in the“f‘a@'\bulatory and

hospital settings for managg:“rneﬁ%gééf type 2 diabetes
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Goals

6. To describe technology currently offered in the ambulatory and hospital
settings for management of type 2 diabetes

O Scripps



Digital tools for diabetes
in under-resourced populations

Digital Diabetes Tools
* Dulce Digital & Dulce Digital COVID Aware
* Continuous Glucose Monitoring in the Hospital
Use in High-Risk Diabetes Clinics
* Continuous Glucose Monitoring in Telehealth Visits
* Connected pens
* Hybrid closed loop pumps

O Scripps



Project Dulce

Initiated in collaboration with community clinics,
public health department, San Diego State
University and others in 1997

Team approach to diabetes care:
Nurse-led clinical team
Peers/non-professionals trained to deliver classes
Delivered in under-resourced diverse racial/ethnic
communities

PBS NewsHour
Self-empowerment is sweet for diabetes
patients in this innovative program
May 5, 2017 9:39 pm EDT

1. Philis-Tsimikas A, Walker C, Rivard L, Talavera G, Reimann J O F, Salmon M, Araujo R, Improvement in Diabetes Care of Underinsured Patients Enrolled in Project Dulce™: A Community-Based,

Culturally Appropriate, Nurse Case Management and Peer Education Diabetes Care Model. Diabetes Care, 2004,27;1,110-115
Philis-Tsimikas, A., Gallo, L.C. (2014). Implementing community based diabetes programs: The Scripps Whittier Diabetes Institute experience. Current Diabetes Reports. DO110.1007/s11892-013-0462-0.

r . 2
\.-,). Scrlpps 3. Gilmer T, Philis-Tsimikas A, Walker C. Ann Pharmacother 2005;39;817-22 9


https://www.pbs.org/newshour/

Dulce Peer Education Program

Five 2-hour sessions

Curriculum suitable for broad literacy levels

Adapted for different ethnic groups and
cultures

American Diabetes Association certified
program

Philis-Tsimikas A, Gallo L. Curr Diab Rep. 2014;14(2):462

C)- Scripps NIDDK-1 R18 DK070666-01A1 Philis-Tsimikas Pl
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Changes in absolute levels of HbA1c from baseline to months 4 and 10 in the Project Dulce

and control groups.
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< \ —&— Project Dulce
o 15 Peer Education
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p< .01
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-3

Baseline Month-4 Month-10

Athena Philis-Tsimikas et al. Dia Care 2011;34:1926-1931
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Dulce Digital: Text messaging in English and Spanish

ﬂ)ulce Digital (n=63): \ / o \
2-3 messages/day, with frequency Blood glucose monitoring protocol:

tapering over 6 months Coordinator monitored BG responses on a
Educational/motivational dashboard o ’
“Use small plates! Portions will look larger Telephone outreach criteria:
and you may feel more satisfied after Out of range BG values
eating.” 1 value of > 250 or <70 mg/dL ==
Medication reminders 3 values 181-250 mg/dL in 1 month
“Tick, tock. Take your medication at the No BG values for 1 week
same time every day!” During the call, assessed reasons for
BGM prompts hyper/hypo, encouraged PCP follow-up

“Time to check your blood sugar! Text back
your results.”

- L]
F)' Scrlpps McKesson Foundation Grant # 115M803379 and support from the LifeScan, Inc. Investigator-Initiated Study Program
\. -~




Dulce Digital: Results

Disbesies Carw ‘wiodrre 40, Oetaber W17 Lus

A
0® ‘1 10.07 T . = B ODulce Digital
’ - b Usual Care
Dulce Digital: An mHealth SMS- o emen oo eate 9.5~
Based Intervention Improves e B T ! ’ 1 o
Glycemic Control in Hispanics e ek e o et ) ¢
With Type 2 Diabetes Iy
Drabetes Cove 20074001 243-1385 | furgs ol ong/ 10 2337000 1 70230 E g Dﬂ" I
E A
8.57
Age years, mean (SD) 47.8 (9.0) 49.1 (10.6)
Sex, F (%) 46 (73) 48 (76) 5 0
Country of origin, Mexico (%) 59 (93) 55.0 (89) EEELIHE Mon[th-ﬂ Mur‘Tﬂh-E
Preferred Language, Spanish (%) 59 (94) 57 (91) Timepoint
Education: Less than ninth-grade education (%) 46 (76) 44 (70) Change in HbAlc over time
Insurance Coverage: Uninsured 48 (76) 47 (75)
Household monthly income:
<$1,000/month 18 (29) 23 (37) : :
$1.000 to $1,999/month 35 (55) 33 (52) messaging program resulted in greater
2$2,000/month 10 (16) 7(1) improvement in glycemic control
HbA1c % (SD) 9.5 (1.2) 9.6 (1.4) compared to usual care. It was also found

to be highly acceptable.

r)- Scri S Fortmann AL, Gallo LG, Garcia MI, Taleb M, Euyoque JA, Clark T, Skidmore J, Ruiz M, Dharkar-Surber S, Schultz J, Philis-Tsimikas A. Dulce Digital: An mHealth
E, pp SMS-Based Intervention Improves Glycemic Control in Hispanics With Type 2 Diabetes. Diabetes Care Jun 2017, dc170230; DOI: 10.2337/dc17-0230



Scripps Health Hospital Rates

Team nursing and expanding beyond licensed beds
to accommodate surge

COVID-19 Inpatient Admissions - 7 Day Rolling Average

s
=

nt Admissions
.
=

30

20

COVID=-12 Inpatie

10

N RN "o UV 4 S

31200 a0 5020 B/1/2020

Ouerall Scripps Health

O Scripps

11/2020 8/1/2020 9/1/2020

o 5311 Diizg County Patient Zip Code

Wynn e e 1/

e izl County Patient Zip Cocle

Five hospitals, one closest to US/Mexico border

Rolling 7-Day Average of Inpatient Hospital Admissions Across San Diego County Regions

# Central ®East Suburban @ North County - East ®North City ®North County - West ®Non-San Diego ®South Bay #San Diego - Unknown Region

Inpatient Hospital Census

Low: October 14th = 5.0 Average Inpatient Admissions per day
High: January 11t = 54.3 Average Inpatient Admissions per day
986% increase in average daily inpatient admissions

CONFIDENTIAL



Bring together programs to create a digital resource

Community Engagement Alliance
(CEAL) Against COVID-19
Disparities messaging to combat
- misinformation and myths about
e & _ COVID-19, treatments and

et B— vaccines

\ . ..55“
7 NEWS RELEASES
S —
% Group 3-

Al i NIH funds community engagement research efforts in
e areas hardest hit by COWD 19

Dulce Digital adapted text messaging (DD-Me)

Cyberinfrastructure

l errplﬁmnd,a:d\'luss.g:ng l______
Educaticnalmolhational \
e sl mmmsmmw
e you my fired mane st fter

& gml-&.tl -

autommated

ann

Scripps Diabetes Transitions Services

z W @ ® ® ® ®
I dh [ dh & o
Dulce Digital-Me, NIDDK 1R01DK112322-01A1(Philis-Tsimikas/Gallo Co-PI)
CEAL, NIH/NHLBI/NIMHD 10T2HL156812-01 PI Brown (UCLA)/ subaward PI AuYoung (Scripps)

- L
r)- Scrl S Dulce Transitions: Peer health coaches reduce hospital readmission rates in high-risk Latinos, ADA Scientific Sessions 2014, San Francisco (Philis-Tsimikas,
pp Hoagland-Fuchs, Walker, Fortmann)

sHart S
TRUST o
A o G%ID-‘iQ CA

THE COVID 9 CALIFORNIA ALLIANCE

Diabetes Transitions Services
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Dulce Digital-COVID Aware

D

(DD-CA)

Training and
enrollment @ l Hosoital: _ _
inDD-cA %° &8 pital: DD-CA Intervention Arm n=86
N=172 adults
hospitalized }@ Diabetes| Transitions Services }@
with poorly- e & e @ K K MLabey
controlled type LS SR M3 Survey
2 diabetes and Hospitalt Usual Care Comparison Arm n=86
COVID + or - | |
Study 30 90
enrollment Days Days

Figure 2. Study recruitment, randomization and flow

Inclusion/Exclusion Criteria
Inclusion: 1) 218 y/o; 2) T2D; 3) own a mobile phone; 4)
HbA1lc > 7 in the last 30 days

Exclusion: 1) Does not speak Eng or Span; 2) Current
participation in medication or device study; 3) Other
condition deemed contraindicated.

Outcomes
Primary-30-day Readmission Rate

Secondary-Change in glucose control HbAlc
Exploratory-Behavioral & Diabetes distress and
readmission at 90 days

NIDDK 1R01DK112322-05S1(Philis-Tsimikas/Fortmann Co-Pl)



Dulce Digital-COVID
Aware (DD-CA)

AIM: Reduce barriers in diverse
underserved Hispanic and Latino
communities to improve glucose control
and lower transmission of COVID post
hospitalization discharge.

PRIMARY OUTCOME: Reduce hospital
readmission rates.

RCT to reach N=172

D & | to reach 3000-5000 California wide

1. NIDDK 1R01DK112322-05S1(Philis-Tsimikas/Fortmann Co-Pl)
2. American Diabetes Association
3. Hearst Health Award

It's time to check blood sugar! Respond
with A-E based on your blood sugar level
(mg/DL):

A = below 70

B =71-130

C =131-180

D =181-250

E = over 250

A blood sugar level over 250 is very
high. Call your doctor if it stays this high
for two days.

Have symptoms of COVID-19? Near
someone who tested positive? Find a
testing site https://bit.ly/covid19-local-
testing-sites

Mark on your calendar when your
medications will run out, and then pla
to get them refilled 1 week before that
date.

Athena Eat more vegetables. Try picking
from the rainbow of colors available to
maximize variety.

Stay updated about the current spread
of the virus near you. See current safety «
guidelines for the public. htips://bit.ly/

covid19-safety-guidelines




Provider feedback

O Scripps

By the way I'm actually
enjoying all those great
Spanish messages on
not only diabetes care,
but thing that mater with
every day real life events
and thinking outside the
box.

Well written too!

That's great to hear!

Yes!!

Please send them to all
my diabetes and
metabolic syndrome
patients!

Wouldn't that be useful
to start a new texting
health and behavior
initiative?

| think patients would
really think we are
thinking about them and
not just about illness e



Continuous Glucose Monitoring (CGM) as Standard of Care:
OVERVIEW

CTC
Digital Dashboard 24/7 Remote
— e Monitoring

CLARITY Central
e Diabetes APN
L RN L FOLLOW
- ' ~ S Bedside RN +—

L=

. . f v N
) Scripps

&




Continuous Glucose Monitoring (CGM) as Standard of Care.:
REACH TO-DATE

CGM as Standard of Care: Scripps Mercy San Diego

11/DOU ICU 6/COVID
(Go live 5/11/20) (Go live 6/1/20) (Go live 6/29/20)
T1D 10 1 1
12D 164 42 92
388
Totals 222 44 (132 COVID+,
34%)

O Scripps



Scripps Health transition to virtual with COVID19

Ramp up from 60 video visits a month to Second peak in December during
3,000 a day in 3 weeks COVID surge

# OF VISITS-INITIAL WEEKS # OF VISITS-CURRENT

56775

N
~ 13368 — 13569

12434 N

-

AN

36645

26248 26160 25308

/

5042

/|

1201

33431
‘ 28687 7

Mar 1- Mar 8 Mar 15- Mar 22- Mar 29- Apr5- Apr12- Apr19- Apr 26-
Mar7 Marl4d Mar2l Mar28 Apr4 Aprll Aprl8 Apr25 Apr30
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Digital options for diabetes management

Continuous Glucose Monitoring

Connected pens

Sensor augmented pumps and
Hybrid Closed Loop Pumps

O Scripps



Ambulatory Glucose Report (AGP)

GLUCOSE STATISTICS AND TARGETS

TIME IN RANGES

26 Feb 2019-10 Mar 2019 13 days .
2 Time CGM is Active 99.9% — Very High=zsomgoLy ... 20% (4h 48m)
Glucose Ranges Targets [% of Readings (Time/Day)] -
Target Range 70—180 mg/dL ... .Greater than 70% (16hr 48min} = ~
Below 70 maidL ... Less than 4% (S8min) Highe-zsomadiy ... 23% (8h 31m)
Below 54 mgidL... ..Less than 1% (14min) e
Above 180 mgldl Less than 25% (Ghr)
Above 250 rﬁg-‘dL .......... Less than 5% (1hr 12min T‘arget Rangem:m a0 mgidL) ... AT% (11h 17m)
Each 5% incraase in ime in range (70180 maidl} is clinically banaficial
Average Glucose 173 mg/dL e

L B P 4
Glucose Management Indicator (GMI) 7.6% " —_ v:w ‘T::'"JM':' 6:: {f:r;;
Glucose \far‘iahilih.r 49.5% ry (=B ML) e i m)

Dwsfined as percent coefficssnt of varation (%CV): target S38%

AMBULATORY GLUCOSE PROFILE (AG

AGP s a summary of glucose values from the report period, with median (50%) and other perecenilles shown as il ocourring ina single dang

]

250 §

gL

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

T S = + - T = T A ——

M A
N — " \V4 J o

12 am iZpm 1zam 12 pm 1zam i pm 12w 12 pm 12 am i2pm 11 wm 12 pm 1t am idpm 12 mm
.- T 1 T 1

MJMI{\/’\ s 06 'Qz\/\!_f\ s _& (oo [\../"_\ 10

- A,
N \J ~ ~

Each daily profile reprasants a midnighl-to-midnight pariod.

L]
- Patent Pending — MeaithPartrers Instiouts dos nternational Diabeies Center — Al Righis Resarsed, 2048 LHPI'I'”.AGP“
O Scripps



Libros de registro de practica y reportes de CGM

ANTEER DEEFUES ANTES DESPUES ARTEF = DEEPIES
DIA-rAartes
Fralywa P i)
.-u-.'.n—'_hq.; 135 Ly
MUMERD DE AZUCAR EM L&
SANGRE

¢ " Priw EOSERED Sow
LOUE COMIG? 1
LcuANTO? weermeladn-z plezps

e i Pl o Giucora Ambcoria (AGP)
A0UE TIPO DE ACTWIDAD Livwnlezd £n 27 febrero 2018 — 11 marzo 2018 (*13 dias combinados en un solo dia de 24 horas)
FISICAT (CUANTAT -2 22 o582 hovas-=*
e v
" i |y
PAgERrlng 1000 Lawoes 24
Mg ranidioles 173 & ‘
L mgfoL 200 = ’
i
{
|

Medanache 7 am dam fam Sem Wam Mediodia Zpm dpm . e Wem  Medunoche

m 127 33 | w7 7 166 7é 25 s v2

MEMCAMEMNTOS TORMADDOS

t‘

MUMERD DF ATLICAR FM LA [ 0 -
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. . o
LOUE COMID? r_ oy
ECLANTD?
aaas

| »
m p— |
LOUE TIPG DF ACTIVIDAD %0 -

.
FISICAT (CUANTART-TT™ pam— PWG'IO B § Caminate » A Dormir
§ . ane Sy .
LALGIi:UE::]:E:IE.'"EJ;I oia? 62 ofk Mgt Jam tam Gom LS Qem tar Tp. apm ,;A pm Opa Mangw

B T2D Metformino 3.000 mg 3.000 mg
MEDICAMENTCS TOMADES 85 kg /387 ls  Glargina 2 unudades
Lispro ———— ———— 32 wudodes

oA
MNUMERD OF ATLUCAR FMN La

SANGRE

ATLE COMIG?
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ToaET
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FISICAT (CUANTATH =4+
LALGUM ESTRES EM 5U Dia?
ACLLANTOR®. oo

MEMCAMEMNTOS TUMADDS

C). Scripps REGISTRO REPORTE de CGM



DW-JulJuBes Challenge

On Feb 24, 2021 1:56 PM, Patient x wrote:
Hello,

Thank You so much for arranging for me to get the CM! It is really helping wme Learn how to manage my
diabetes. 1 had been feeling sick for months and the device and app prompted to ask questions with my
Providers, [ discovered that [ was taking my wmedications tncorvectly and t was causing myself to go tnto
Hypoglycemic episodes several thmes a day. This device Literally changed my Life and tmproved all of my
symptoms, after just a few days of wearing it!

O Scripps



Digital options for diabetes management

Continuous Glucose Monitoring

Connected pens

Sensor augmented pumps and
Hybrid Closed Loop Pumps

O Scripps




. Offers a remote, digital solution to care Artificial
Intelligence

The Future of

management

 Provides individualized feedback with
behavioral modification incentives

+ Allows intelligent modification in
pharmacotherapy

Humankind

O Scripps



Summary of Key Take Aways
Goals of Therapy-> Overcome Practical Challenges in Diabetes

Deteriorating
glycemic

control

¥ & | Treatment

¢ ¢

d complexity

\

4 = :
Hypoglycem|a
NS J

\

J

L -
C)' SCI‘ippS pS UKPDS 34. Lancet 1998:352:854-65




Thank you!

Tsimikas.athena@scrippshealth.org
Vincent.lauren@scrippshealth.org

O Scripps



