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Objectives

+ Recognize cardiovascular disease and risk management strategies in
patients with diabetes.

+ ldentify goals for hypertension and lipid management.

+ Review which diabetes medications are proven to reduce major adverse
cardiovascular events.

—

Cardiovascular Disease

+ Also known as heart disease
— Atherosclerotic Cardiovascular Disease (ASCVD)
— Coronary Artery Disease (CAD)
— Atherosclerosis: when plaque builds up in the walls of the arteries

« Heart failure

+ Arrhythmia
* Valve problems

¢ Others
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Atherosclerotic Cardiovascular Disease
(ASCVD)

- Coronary heart disease, cerebrovascular disease, or peripheral artery
disease presumed to be of atherosclerotic origin.

+ Leading cause of morbidity and mortality in patients with diabetes.

+ Results in an estimated $37.3 billion in cardiovascular-related spending per
year associated with diabetes.
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Cardiovascular Disease Risk Factors

* Hypertension
» Hyperlipidemia
- Diabetes
* Unhealthy diet

* Physical inactivity
* Obesity
» Excessive alcohol consumption

« Tobacco use
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Cardiovascular Disease

- About 610,000 people die of heart disease in the United States every year—
that’s 1 in every 4 deaths.

» Heart disease is the leading cause of death for both men and
women. More than half of the deaths due to heart disease in 2009 were in
men.

« Coronary heart disease (CHD) is the most common type of heart disease,
killing over 370,000 people annually.

- Every year about 735,000 Americans have a heart attack. Of these,
525,000 are a first heart attack and 210,000 happen in people who have
already had a heart attack.
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Cardiovascular Disease

Heart Disease Death Rates, 2014-2016 Stroke Death Rates, 2014 - 2016
Adults, Ages 35 +, by County Adults, Ages 35+, by County
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Cardiovascular Disease

Heart Disease Death Rates, 2014-2016 Stroke Death Rates, 2014 - 2016
Adults, Ages 65 +, by County Adults, Ages 65+, by County
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So our patient is at risk, now what?

- Lifestyle/behavior changes or modifications
+ Medications
- Surgical procedures

+ Assess risk factors at least annually

|

—— =

Recommendations for the Treatment of
Confirmed Hypertension in People With Diabetes 0

Hypertension m m

[ startoneagent ] [ Lifestyle management | [ start two agents |
No Yes
¥ 1

Start: Start drug from
« ACEi or ARB 2 of 3 options:
= ACEi or ARB
. CCB**

Start:
* ACEi or ARB

+ CCB*** or Diuretic**
* Diuretic**

Assess BP Control and Adverse Effects

Treatment tolerated Not meeting target Adverse effects
and target achieved ‘
Add agent from [ consider change to
Continue therapy ‘complementary drug class: alternative medication:
+ ACEI or ARB ACEI or ARB
- ccB B
( * Diuretic** L Diuretic**
Not meeting target
on two agents l L ""‘"‘_} L
Assess BP Control and Adverse Effects
Treatment tolerated NOu Hwsting taguron
and target achieved adverse effects using a drug

fromoachof*lhncclnm-
D —
Refer to Speciallst With Expertise in BP Management
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Hypertension

 Blood pressure should be measured at every roufing clinical visit. High readings
should be confirmed using multiple readings, including measurements on a
separate day to diagnose hypertension.

Hypertensive patients with diabetes should monitor blood pressure at home.

Blood pressure targets should be individualized
— For those with a h(ijgher CV risk: target of <130/80 mmHg may be appropriate if it can

be safely attaine

— For those with a lower CV risk: target of <140/90 mmHg

Lifestyle interventions
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— Weight loss if overweight/obese

— DASH diet
_ — Moderation of alcohol intake
— Increased physical activity
Statin and Combination Treatment for Adults
with Diabetes
ASCVD or 10-year ASCVD | Recommended statin intensity and combination
risk >20% treatment

<40 No None

years

<40 Yes High

el In patients with ASCVD, if LDL cholesterol 270 mg/dL
despite maximally tolerated statin dose, consider
adding additional LDL-lowering therapy (such as
ezetimibe or PCSK? inhibitor)

240 No Moderate

Years

I 240 Yes High

s In patients with ASCVD, if LDL cholesterol 270 mg/dL
despite maximally tolerated statin dose, consider
adding additional LDL-lowering therapy (such as
ezetimibe or PCSK? inhibitor)
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Statin Intensity

High-intensity statin therapy Moderate-intensity statin therapy
(lowers LDL cholesterol by 250%) (lowers LDL cholesterol by 30-50%)
Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg
Lovastatin 40 mg

Fluvastatin XL 80 mg
Pitavastatin 2-4 mg

Atorvastatin 40-80 mg
Rosuvastatin 20-40 mg

I
Lipid Management
- Lifestyle modifications
— Weight loss if overweight/obese
— Mediterranean or DASH diet; reduction of saturated/trans fats; increasing n-3 fatty
acids, viscous fiber & plant stanols/sterols
— Increased physical activity
. In‘rensifg lifestyle therapy & optimize glycemic control for those with elevated
TG (2150 mg/dL) ondﬁ)r low HDL (<40 mg/dL for men or <50mg/dL for
women).
+ For those not taking statins or other lipid-lowering therapy, obtain a lipid profile
at the time of diabetes diagnosis, at initial medical evaluation, and every 5
years (if under the age of 40) or more frequently if indicated.
- Obtain a lipid profile at initiation of statin or other lipid-lowering ’rherop.¥, 4-12
. weeks after initiation or dose change, and annually thereafter to monitor
response/adherence.
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Lipid Management

- Statins and ezetimibe

+ Statins and PCSK? Inhibitors
- Statin
- Stati

fibrates

niacin

I
L
Anftiplatelet Therapy
+ Aspirin 75-162mg/day for secondary prevention.
+ Clopidogrel 75mg/day if aspirin allergy.
» Dual antiplatelet therapy may be used for 1+ year after acute coronary
syndrome.
+ Aspirin 75-162mg/day may be considered for primary prevention in those
atincreased CV risk.
I
|
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Diabetes Medications
proven to reduce

ASCVD

A review of Cardiovascular Outcome Trials (CVOTs)

|

Completed and Ongoing CVOTs

Diabetes Care 2018;41:14-31 | hitps://doi.org/10.2337/dci17-0057

|
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Summary of CVOTs _

]2 BB saxagliptin log|

Comparator P sulfonylurea
\\05‘ @ &
6,500 5,400 4,000 6,000

2013 2013 . 2015 2017 2.017
m+m
[Ty liraglutide  lixisenatide ~ semaglutide  exenati dulaglutide
Comparator placebo & placebo placebo
16,500 000 6,000 5,400 8,300
Results 2016 2015 2016 2018 2019
Study £ IMPAREG | [ A | _DECLARE | NCTO1986881 |
YIREEN  empaglifozin canaglifiozin dapaglifiozin ertuglifiozin
_ Comparator placebo placebo placebo placebo
7300 4300 22,200 3900
Results 2015 2017 2019 2020
L
DPP-4 Inhibitors CVOTs Summary
+ Five trials enrolling 49,618 patients have been designed to evaluate the CV
safety of DPP-4 inhibitors.
» Results have been neutral, caveat HF signals with saxagliptin in SAVOR and
a trend noted in EXAMINE with alogliptin
|
|
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GLP-1 Receptor Agonists CVOTs Summary

- The CV safety of GLP-1 receptor agonists has been assessed in eight trials
enrolling 60,090 patients

+ LEADER demonstrated the CV noninferiority, as well as the statistical
superiority, of once-daily freatment with liraglutide.

- FDA approved a new indication for liraglutide “to reduce the risk of major
adverse cardiovascular events in adults with type 2 diabetes mellitus and
established cardiovascular disease”

———___In

SGLT-2 Inhibitors CVOTs Summary

+ Nine trials enrolling 62,378 patients are evaluating the CV and renal safety
of SGLT2 inhibitors.

« EMPA REG OUTCOME was the first trial o demonstrate the CV superiority of
an antidiabetes drug, empaglifozin

+ FDA approved a new indication for empagliflozin on 2 December 2016 “to
reduce the risk of cardiovascular death in adult patients with type 2
diabetes mellitus and cardiovascular disease”

+ CANVAS also had positive results leading to an FDA indication stating “to
reduce the risk of major adverse cardiovascular events in adults with type
2 diabetes mellitus and established cardiovascular disease”

12
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9, PharmaCO]_OgiC Approaches to American Diabetes Association
Glycemic Treatment: Standards of

THE JOURNAL OF CLINICAL AND APPLIED RESEARCH AND EDUCATION [ —

Medical Care in Diabetes—2019 _Diabetes Care.

Diabetes Care 2019,42(Suppl. 1):S90-5102 | https.//doi.org/10.2337/dc19-S009

ICAN DIABETES ASSOCIATION

STANDARDS OF
- MEDICAL CARE
- INDIABETES—2019

Start with Mon. *herapy unless:

11— AIC s greater than or equal to 9 gnsider Dual Therapy.

AIC is greater than or equal to 10%, blood ose is greater than or equal to 300 mg/dL,
or patient is markedly symptomatic, considerSggbination Injectable Therapy (See Figure 8.2).

Monotherapy Metformin

Lifestyle Management

EFFICACY* high

HYPO RISK low risk
WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidosis
cosTs* low

If AIC target not achieved after approximately 3 months of m

Btherapy, proceed to 2-drug comb
meant to denote any specific preference — choice depeg

on a variety of patient- & disease-specifi

g (order not

&8 Dual Therapy Metformi

< high intermediate intermediate high
moderate risk low risk low risk low risk low risk
gain gain neutral loss loss
CTS hypoglycemia edema, HF, fxs rare GU, dehydration, fxs Gl hypoglyCngg
low low high high high high

EFFICACY*
HYPO RISK

If AIC target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination (order not

// meant to denote any specific preference — choice dependent on a variety of patient- & disease-specific factors)

Pharmacologic Approaches to Glycemic Treatment Diabetes Care Volume 40, Supplement 1, January 2017 '

13
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FIRST-LINE therapy is metformin and comprehensive lifestyle (including weight management and physical act
ifHbA,_above target proceed as below

ESTABLISHED ASCVD OR CKD

'WITHOUT ESTABLISHED ASCVD OR CKD
ASCVD PREDOMINATES HF OR CKD

PREDOMINATES

PREFERABLY

SELT21 with evidence of
redhacing HF andfor CKD

with ProgresSon in CVOTS 4G OPP- GLEIRA SGLTZF
benefit’ 11 SGLTZi st tokerated of weight loss*
conbamt o g oo
ety
e G et
- | [owrmn
s (W scurs o
on on vea
TZD TZD il
- b
el e
crosta e damersenioa | gemiee e
et = Consider adding
« consieratanatne cnar J|| * om e sory Contnus it st o thar seres o s avors
a5 (GLP-] RA 0f SGLT2i) mraven CVD benefie g . rndor i with lomest
i sroren vbanat || |+ b1 ot ol S s
« PPt ot an G Rk ooyt pimieeteluiliates P
= Bacal inzulin® noten LA RAY s regimen with lawest risk of n Consider DPP-2l OR
- TZ2D0 = Bam| Irmnlin weight gainy SGLTE with lowest
o ‘e Consr e dion of 508 Of bt e P oL i
I < Comto sl st ok ypochr e’ e o e sty
T A ok, & Chote W ekt ik st Fornc hraader
erereririthe o et i e R g
3, Bath smpagliiozin and canagiifiozn have shown recuction 5 o addiion of
e e n T
et oty
Pharmacologic Approaches to Glycemic Treatment Diabetes Care Volume 42, Supplement 1, January 2019
|

- Alc 11.0%

* WT 150.3KG
* BMI 46.9

« BP 132/74

» Cholesterol

Total 363

G 514
HDL 32
LDL 264
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Mark’s Diabetes therapies circa 2015

CURRENT LIST OF MEDICINES:

1. Insulin glargine 50 units b.i.d

2. insulin aspart 20-30 units TID AC (patient rarely uses)
3. Metformin 500 mg 2 twice a day.

—— =

Glucose-Lowering Medication in Type 2
Diabetes: Overall Approach

First-line therapy is METFORMIN and
COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT

MANAGEMENT AND PHYSICAL ACTIVITY) if A1C is
above target proceed to tracks

15



ESTABLISHED ASCVD OR CKD

ASCVD PREDOMINATES HF OR CKD

PREDOMINATES
EITHER,
or

PREFERABLY
SGLT2i with evidence of

SGLT2i

GLP-1RA with reducing HF and/or CKD
with proven progression in CVOTs if eGFR
proven CcVvD
cvD benefit, [M----=---- OR ~--=mmnn-
benefit! if eGFR If SGLT2i not tolerated or
adequate’ contraindicated or if eGFR less

than adequate’ add GLP-1 RA
with proven CVD benefit'

If further intensification is
required or patient is now
unable to tolerate
GLP-1RA and/or SGLT2i,
choose agents
CV safety:

* Avoid TZD in the

setting of HF
Choose agents

CV safety:

« Consider adding
the other class with
proven CVD benefit'

* DPP-4i (not saxagliptin)
in the setting of HF (if
not on GLP-1RA)

= Basal insulin®

. SU*

= Consider adding the other
class (GLP-1 RA or SGLT2i)
with proven CVD benefit

= DPP-4i if not on GLP-1 RA
* Basal insulin*
« TZD*
. SUS

|
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Proven CVD benefit means it has
label indication of reducing CVD
events. For GLP-1 strongest
evidence for liraglutide>
semaglutide> exenatide extended
release. For SGLT2i evidence
modestly stronger for empagliflozin
> canagliflozin

GLP-1 Receptor Agonist

+ With proven CVD benefit

- liraglutide> semaglutide> exenatide extended release

+ Essentially increases the “incretin hormone” available in a person’s body

BYDUREON' BCise™
e crost

P asgean 21
i
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Incretin Hormone Role in the Body

Promotes satiety and
reduces appetite

Alpha cells:

{ Postprandial

glucagon secretiony
\
1

Beta cells:
Enhances glucose-dependent
insulin secretion

------- == Liverr*——~

. GLP-1: Secreted
upon the ingestion Stomach:
of food Helps regulate
gastric emptying

Data from Flint A, et al. J Clin Invest. 1998;101:515-520; Data from Larsson H, et al. Acta Physiol Scand. 1997;160:413-422
Data from Nauck MA, et al. Diabetologia. 1996;39:1546-1553; Data from Drucker DJ. Diabetes. 1998;47:159-169

[

{ Glucagon reduces
hepatic glucose output

SGLT2i

+ With proven CVD benefit

+ evidence modestly stronger for empagliflozin > canaglifiozin

Noc s 1800 B Woc s 130 e

Invokana:  Invokona

Zi
= ; (canaglifiozin) (canagliflozin)
£ Tablets [T Tablets EIT
f Dispense with Medication Guide
=

I =
Il wosen): Ry posse ) Ry

P S S —
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Renal Handling of Glucose +
SGLT2 Inhibitor

Proximal Distal Collecting

Glomerulus Tubule Tubule Duct

Mark’s Diabetes therapies circa 2019

CURRENT LIST OF MEDICINES:
1. Insulin glargine 60 units QHS
2. liraglutide 1.8 mg Daily

3. Metformin 500 mg 2 twice a day
4. Empaglifozin 25 mg Daily

18
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« Alc 7.7%

* WT 135.6KG
(down ~32 Ibs)

- BMI 41.8

- BP 120/84

» Cholesterol
Total 190
TG 201
HDL 48
LDL 119

Hemoglobin A1C

%A1C

19
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WithOUT established ASCVD or CKD

GLP-1RA SGLT21

" , GLP-1RA SGLT2i?
SGLT2i SGLT2i OR OR
OR DPP-4i DPP-4i

OR
GLP-1RA

TZD

[ Continue with addition of other agents as outlined above

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’

20
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WithOUT established ASCVD or CKD

EITHER/

GLP-1RA o8 If triple therapy required or
with good SGLT2R SGLT2i and/or GLP-1 RA not
efficacy for tolerated or contraindicated
weight loss® use regimen with lowest risk of
weight gain
PREFERABLY

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

GLPIRA | v
SGLT2i? with good If DPP-4i not tolerated or
. efficacy for contraindicated or patient

weight loss® already on GLP-1 RA, cautious
addition of:

« SU® « TZD® « Basal insulin

—— =

WithOUT established ASCVD or CKD

COST IS A MAJOR
ISSUE®™

SuUf TZD"®

* Insulin therapy basal
insulin with lowest
acquisition cost

OR

= Consider DPP-4i OR
SGLT2i with lowest
acquisition cost™

TZD® sue

21
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Post Presentation Questions

1.

For patients with a lower CVD risk, an appropriate blood pressure target
is

Name one of the two high intensity statins

What was the first diabetes medication to receive FDA approval for “to
reduce the risk of cardiovascular death in adult patients with type 2
diabetes mellitus and cardiovascular disease”

———___In

Post Presentation Questions

1.

For patients with a lower CVD risk, an appropriate blood pressure target
is _<140/90

Name one of the two high intensity statins

Atorvastatin 40-80 mg
Rosuvastatin 20-40 mg

What was the first diabetes medication to receive FDA approval for “to
reduce the risk of cardiovascular death in adult patients with type 2
diabetes mellitus and cardiovascular disease”

Empagliflozin (Jardiance®)

22
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[ Cardlovascul_ar events I Mortality
|
‘SAVOR-TIMI 53 (DPP4i - saxagliptin)® — —
EXAMINE (DPP4i - alogliptin)® — s
TECOS (DPP4i - sitagliptin)* P ST
ELIXA (GLP-1 RA - lixisenatide)® ¢ . ¢ >

| ZADER (GLP-1RA - liraglutide)” + +
EXSCEL (GLP-1RA - exenatide QW) Rammmd s
- R —

~empaglifiozin, ' '
CANVAS (SGLT-2i - canaglifiozin) A -
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