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Objectives

To recognize macrovascular complications as the leading cause of
death in people with diabetes

To be familiar with risk factors for macrovascular complications of
diabetes

To understand the impact of multifactorial risk reduction on outcomes
In patients with diabetes



Microvascular = Macrovascular =
small vessel disease large vessel disease




Leading cause
of death in
people with

diabetes

Overview of Diabetic Complications

Macrovascular

Stroke

Heart disease and
hypertension

Peripheral arterial
disease

*Foot problems-

Microvascular

~ Diabetic eye disease

(retinopathy and cataracts)

Renal disease

“ Neuropathy

*Foot problems
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STANDARDS OF

MEDICAL CARE
IN DIABETES—2018
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Screening for Coronary Artery Disease
(CAD)

Screening
e |n asymptomatic patients, routine

screening for coronary artery dis-

ease is not recommended as it

does not improve outcomes as long
as atherosclerotic cardiovascular dis-
ease risk factors are treated. A
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Stroke

No ADA guidelines for
screening for
cerebrovascular disease In
asymptomatic patients




Peripheral Arterial Disease (PAD)

Cholesterol

(plaque)
embolization

Severe
Ischemia in
setting of
Infection




Screening for Peripheral Arterial
Disease (PAD)

« PAD
— Routine foot examination (including pulses)

— Ankle brachial index (ABI)
« Symptomatic patients (claudication)
« Asymptomatic
— Not specifically addressed in 2018 ADA guidelines



Why isn't there greater emphasis on
screening for these macrovascular
complications?



Alc target: < 7-8%
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Cholesterol treatment: Statins




SAVOR-TIMI 53
n = 16,492
3-P MACE

EXAMINE TECOS
n=5,380 n=14,671
3-P MACE 4-P MACE
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CARMELINA
n=7,003
3-P MACE

CAROLINA
n=6,072
3-P MACE

EMPA-REG
OUTCOME
n=7,020
3-P MACE

CANVAS
Program
n=10,142
3-P MACE

ELIXA
n =6,068
4-P MACE

LEADER
n=9,340
3-P MACE

DPP-4 inhibitors

SGLT2 inhibitors

GLP-1 receptor agonists

Insulin

FREEDOM-CVO
n=4,156
4-P MACE

SUSTAIN-6
n=3,297
3-P MACE

PIONEER 6
n=3,176
3-P MACE

VERTIS CV
n = 8,000
3-P MACE

Dapa-HF
n=4,500
CV death, HF
hospitalization,
urgent HF visit

CREDENCE
n=4,464
ESRD, doubling
of creatinine,
renal/CV death

REWIND
n=19,901
3-P MACE

EXSCEL
n=14,752
3-P MACE

DEVOTE
n=7,637
3-P MACE

IRIS

ACE
n=6,522
5-P MACE

(3-P MACE +
hospitalization

HARMONY
Outcomes
n=9,400
3-P MACE

DECLARE-TIMI 58
n=17,276
3-P MACE; CV
death + HF
hospitalization

Dapa-CKD
n=4,000

or reaching
ESRD,

CV death, or

renal death

>50% sustained
decline in eGFR

EMPEROR-
Reduced
n=2,850

CV death or HF
hospitalization

EMPEROR-
Preserved
n=4,126
CV death or HF
hospitalization

TZD for HF or

n=3,876 ool
Fatal or nonfatal unstable
angina)

stroke or MI

a-Glucosidase inhibitor

Diabetes Care 2018;41:14-31




Therapies added to metformin
should be based on presence or |
absence of CVD

Start with Monotherapy unless:

—| ANC is less than 9%, consider Monotherapy.

A1C is greater than or equal to 9%, consider Dual Therapy.
AI1C is greater than or equal to 10%, blood glucose is greater than or equal to 300 mg/dL,

or patient is markedly symotomatic, consider Combination Injectable Therapy (See Figure 8.2

onotherap) Lifestyle Management + Metformin

Initiate metformin therapy if no contraindications® (Sea Table B1)

AIC at target Yes: - Monitor AIC evary 3-8 months
after 3 months

of monaotharapy? Nao: = Azzass madication-taking behavior

- Consider Dual Tharapy

AIC Is greater than or eqgual to 9%, consider Dual Therapy.

ANC is greater than or equal to 10%, blood™
or patient is markedly symptomatic, cons

g e o

EFFICACY"
HYPO RISK
WEIGHT

SIDE EFFECTS
COSTS*

Dual Therapy

Triple Therapy

Monotherapy Metforn
EFFICACY* high
HYPO RISK low risk
WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidd]
COSTS" low

If AIC target not achieved after approxing
meant to denote any specific preference

F

Metforn

Sulfonylurea

high
moderate risk
gain
hypoglycemia
low

If AIC target not achieved after approxin
meant to denote any specific preference

F

Metforn

Sulfonylurea +

TID
or DPP-4-i
or SGLT2-i

or GLP-1-RA

If AIC target not achieved after approximately 3 months of triple therapy and patient (13 on oral combination, move to
basal insulin or GLP-1 RA. (2) on GLP-1 RA, add basal insulin, or (3) on optimally titrated &
mealtime insulin. Metformin therapy should be maintained, while other oral agents may be disc
basis to avoid unnecessarily complex or costly regimens (i.e. adding a fourth antihyperglycemic agent)

Combination Injectable Therapy (See Figure 8.2)

ASCVD?

sU su su
or DPP-4-i or TZD or TZD
or [IISELTE or [[EGLT2S or  DPP-4-i
or  GLP-I-RA or TG o GLPI-RA
or TN

Yes:

No:

suU
or TZD
or SGLT2-
or IS

n, add GLP-1RA or
ontinued on an individual

ASCVD? Yes: = Add agent proven to reduce major adverse

Lifestyle Management + Metformin + Additional Agent

- Add agent proven to reduce major adverse
cardiovascular events and/or cardiovascular mortality
(see recommendations with * on p. S75 and Table 8.1)

- Add second agent after consideration of drug-specific effects
and patient factors (See Table 8.1)

TZ0
or IREEESS AIC at target Yes: - Monitor A1C every 36 months
or  SGLT2

after 3 months

Na: - Aszess medication-taking behavior
of triple therapy? - =

- Consider Combination Injectable Therapy (See Figure 8.2)

or GLP-1-RA

(See Figure 8.2)

2018

Lifestyle Management + Metformin + Additional Agent

gents



See Table 8.1 for a helpful comparison of CV/renal
effects of available hyperglycemic agents

CV Effects Renal Effects
Oral/5
Progression of DKD Dosing/Use considerations

Diabetes Care 2018;41(S1).



Which of the following antihyperglycemic therapies has
NOT been linked to a reduction in cardiovascular events
or mortality?

Liraglutide
Pioglitazone
Empagliflozin
Sitagliptin

COwx»



Alc target: < 7-8%

Blood pressure target: < 140/90
UNM

2018 ADA Guidelines: (Happy to share

Management of hypertension in LIEEE Sles il
the patient with diabetes
Matt Bouchonville, MD

Endo ECHO
March 27, 2018

Cholesterol treatment: Statins

Diabetes Care 2018;41(S1).



Alc target: < 7-8%
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Cholesterol treatment: Statins




Table 9.2—Recommendations for statin and combination treatment in adults with
diabetes

Recommended statin intensity” and
Age combination treatment*

<40 years Nonet
High
e |f LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDL-lowering therapy (such as
ezetimibe or PCSK9 inhibitor)#

=40 years Moderatet
High
e If LDL cholesterol =70 mg/dL despite maximally tolerated statin
dose, consider adding additional LDLHowering therapy (such as
ezetimibe or PCSK9 inhibitor)

*In addition to lifestyle therapy. For patients who do not tolerate the intended intensity of statin,
the maximally tolerated statin dose should be used. TModerate-intensity statin may be considered
based on risk-benefit profile and presence of ASCVD risk factors. ASCVD risk factors include LDL cholesterol
=100 mg/dL (2.6 mmol/L), high blood pressure, smoking, chronic kidney disease, albuminuria, and
family history of premature ASCVD. ¥High-intensity statin may be considered based on risk-benefit
profile and presence of ASCVD risk factors. #Adults aged <40 years with prevalent ASCVD were not
well represented in clinical trials of non-statin—based LDL reduction. Before initiating combination
lipid-lowering therapy, consider the potential for further ASCVD risk reduction, drug-specific adverse
effects, and patient preferences.

Revised statin
guidelines for 2018

e Consolidated
middle and older
ages

* Less aggressive
recommendations
for younger patients

* Increased
emphasis on LDL
targets

Diabetes Care 2018;41(S1).



How about other interventions besides
blood glucose, blood pressure, and
cholesterol lowering?



Which of the following interventions has the greatest
Impact on survival in patients with diabetes?

A. Blood pressure control
B. Lipid lowering

C. Aspirin

D. Smoking cessation



Smoking cessation

Increased cardiovascular risk in type 2 diabetes
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Meta-analysis: Smoking cessation has greater impact
on survival than several other interventions



e Use aspirin therapy (75-162 mg/day)
_ as a secondary prevention strategy
Secondary prevention in those with diabetes and a history

. of atherosclerotic cardiovascular
ASplrl N disease. A
Aspirin therapy (75-162 mg/day)
may be considered as a primary pre-
vention strategy in those with type 1
or type 2 diabetes who are at in-
creased cardiovascular risk. This
Primary prevention includes most men and women with
diabetes aged =50 years who have
at least one additional major risk
factor (family history of premature
atherosclerotic cardiovascular dis-
ease, hypertension, dyslipidemia,
smoking, or albuminuria) and are
not at increased risk of bleeding. C

Diabetes Care 2018;41(S1).



The NEW ENGLAND

JOURNAL of MEDICINE (PREDIMED Study)

ESTARLISHED 1N 18132 APRIL 4, 2013 VOL. 368 N0, 14

Primary Prevention of Cardiovascular Disease
with a Mediterranean Diet

Mediterranean diet
Recommended

Olive oil*

lree nuts and peanutst

Fresh fruits

Vegetables
Fish (especially fatty fish), seafood

~7500 participants with high CV Legumes

Sofritoi:

rISk bUt NO known CVD (~50% White meat
Wlth d IabeteS) Wirljrr:‘liit(:r:';eals (optionally, only for habitual

Discouraged

Mediterranean diet vs low fat diet; Soda drinks

] ] ] Commercial bakery goods, sweets, and pastries|
no caloric restriction Spread futs

Red and processed meats

=4 tbsp/day

=3 servings/wk

=3 servings/day

=2 servings/day
=3 servings/wk
=3 servings /wk
=2 servings/wk
Instead of red meat

=7 glasses/wk

<] drink/day
<3 servings/wk

<1 serving/day

<] serving/day



The NEW ENGLAND
JOURNAL of MEDICINE

APRIL 4, 2013

. o | Trial stopped early at median
Primary Prevention of Cardiovascular Disease . .
with a Mediterranean Diet Of 48 yI’S based on Interim
analysis

Control diet

Med diet, nuts

« Cardiovascular events cut by 30%
 NNT: 61 patients
* No adverse effects




What happens when we combine all of
these Interventions?



The NEW ENGLAND JOURNAL of MEDICINE

Effect of a Multifactorial Intervention

on Mortality in Type 2 Diabetes
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Peter Gaede, M.D.. D.M.Sc. enrik Lund-Andersen, M.D.

- e i D v 11 60 1 oY S {I DaA are ar
|—|;.||._~. = 4 dlV . ViDL, J.IWL.oC,, dNd WL 2lerse .
| -

N ENGL ) MED 358;6 WWW.NEJM.ORG FEBRUARY 7, 2008




Multifactorial Intervention

* Subjects « Goals of intervention
— T2D (n=160) — Alc < 6.5%
— Microalbuminuria — Chol < 175 mg/dL
— Mean age 55 yrs — Trig < 150 mg/dL
— Randomized to — SBP < 130 mmHg
conventional vs — DBP < 80 mmHg

Intensive therapy _ ACE/ARB

— ASA 81 mg/day

N ENGL ) MED 358;6 WWW.NEJM.ORG FEBRUARY 7, 2008



Cardiovascular death reduced by
57%

Conventional therapy

T

P<0.001

-

Intensive therapy
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Real world experience:

How Is greater recognition of the impact of
multifactorial intervention affecting
cardiovascular outcomes In patients with
diabetes?



B Death from Cardiovascular Disease

Fewer
patients with
type 2
diabetes
dying of
CVD

Patients with type 2 diabetes

(per 10,000 person-yr)

Matched controls
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B Death from Cardiovascular Disease

Fewer
patients with
type 1
diabetes
dying of
CVD

Patients with type 1 diabetes

(per 10,000 person-yr)
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Questions?



