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Session objectives

Emphasize the importance of CVD in diabetes
Recognize risk factors for CVD in diabetes

Discuss the diagnosis and management of

hypertension in patients with diabetes
Explain strategies to lower the risk of CVD in diabetes
Describe the management of glycemia in patients

with DM and established CVD



Case 1

A 48-year-old woman with type 2 DM for 1 year
No reported diabetes complications

She has no complaints

Medications: Metformin, Dapagliflozin, Simvastatin
BMI 31.4, blood pressure 150/92

Exam otherwise is normal

Alc 6.8%, serum creatinine, ALT, UACR normal

How would you manage the blood pressure?



DM & blood pressure

Blood pressure should be measured
at each visit

or at least every 6 month

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Blood pressure measurement
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Office BP measurement

e No smoking, caffeine, or exercise for at least 30 minutes
before the measurement

e The patient should sit quiet in a chair for at least 5 minutes

e Ensure the patient emptied his/her bladder

e The patient should be seated with back supported (not on
a table or bed and not lying)

e Feet on floor and legs uncrossed

e No talking (patient & staff) during rest & measurement

e The patient should not use a phone

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Office BP measurement

e The arm should have no clothes

e The arm should be supported (resting on a disk)

e Use appropriate cuff size (tight cuff overestimates BP)

e Middle of BP cuff should be at the level of the heart
(at mid-sternum)

e Take 2 or more BP measurements at least 1 minute
apart

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Office BP machines

o Automated (digital) machines are acceptable
e Assure they are validated, maintained and
reqularly recalibrated

o If pulse is irregular (atrial fibrillation), use

T
manual BP machines ““““i‘“
» _ L

NICE guidelines 2023



Office BP machines

e Mercury machines:

— Are accurate

— Use is not allowed in many countries

— Concern about safety (mercury is toxic)










ACC/AHA BP definitions

Category Systolic BP
Normal <120 mmHg and
Elevated BP 120-129 mmHg  and
Hypertension >130 mmHg or

Stage 1 hypertension 130-139 mmHg  oOr

Stage 2 hypertension >140 mmHg or

American Heart Association/American College of Cardiology. Circulation 2025;152:e114

Diastolic BP

<80 mmHg

<80 mmHg

>80 mmHg
80-89 mmHg

>90 mmHg



If clinic BPi1s =2130/80

Confirm hypertension with

out-of-office measurement using:
Home BP Monitoring (HBPM)

or
Ambulatory BP Monitoring (ABPM)

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



If clinic BPi1s =2130/80

American Diabetes Association
recommends clinic BP measurement
(2 or more)

to confirm hypertension

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Home BP monitoring

(HBPM)




Home BP monitoring
(HBPM)

e Advise the patient to use a validated automated
arm machine
¢ VValidated machines are available on the websites:
www.validatebp.org (by the American Medical
Association)
Or www.stridebp.org (by International
Society of HTN & European Society of HTN)

American Heart Association/American College of Cardiology. Circulation 2025;152:e114
International Society of Hypertension. Hypertension 2020;75:1334
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Learn more about the Validated Device Listing

Join our AMA broadcast to hear more about how organizations are using the Validated Device Listing to ensure accurate BP measurement in their

patient populations

Watch Now >

00

Devices that deliver
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Home Office Ambulatory Kiosk
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THREE E-LEARNING MODULES

Certified Blood Pressure Measurement
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practical knowledge and certification
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Working towards a world with accurate blood
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VALIDATED DEVICES

FOR HOME BLOOD PRESSURE MONITORING
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Validated devices: have passed established validation procedures that have been checked and approved by the STRIDE BP

Scientific Advisory Board.

@ Preferred devices: for Home use are upper-arm cuff devices with at least one STRIDE BP approved validation study, which was

o published within the last 10 years and used a recent protocol (AAMI/ESH/ISO Universal Standard (ISO 81060-2:2018);
ANSIAAMI/NISO 2013 or 2009; ESH-IP 2010) and also have automated storage of multiple readings, or mobile phone, PC or
internet link connectivity enabling data transfer.

.

Equivalent or Identical devices: Equivalent devices have not been validated but evidence has been provided and approved by the

STRIDE BP Scientific Advisory Board showing that they are equivalent to a device that has fulfilled the criteria for validated
devices (see above). Identical devices have no difference from a STRIDE BP approved device, apart from model name change.
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Home BP monitoring:
patient education

e Use the appropriate cuff size

e Use initially the left & right arms
- If there’s a difference, use the arm with higher reading
- Then always use the same arm

¢ |nstruct the patient on how to measure BP (next slide)

e Take 2 readings 1 min apart twice daily:
- Two in the morning (before meal and medications)
- Two at bedtime

e Measurements for 7 days before the appointment

e Record and bring all values to the clinic

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Home BP measurement

ﬂStay in a quiet room\
e Rest for 5 minutes
e No smoking, coffee,

or exercise for 30 min

Bottom of cuff e No phone or TV
=\ above the elbow &Empty your bladder /

Arm bare &
upported on a table

@ack supported

(Sit ina chair)

| CLegs uncrossed)

CFeet on the roor)

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Home BP monitoring:
iInterpretation & analysis

e Discard the first day measurements
e Take the average (mean) of all home values

e Hypertension is diagnosed if the average HBP is:

[2130/80 mmHg]

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Accuracy of other machines

Wrist & finger machines

N

e Are less accurate

e Are not recommended




Accuracy of other machines

Smart phone applications

v o
S e
<3,
,

b

e Are not accurate
e Are not recommended ’ »




Ambulatory BP Monitoring

A Cuff | }R
Blood ey
| Pressure .

#/  Machine




Ambulatory BP Monitoring
(ABPM )

e Involves wearing a fully automated device for 24 hours
e BP values are obtained every 15-30 min during daytime
and every 30-60 min at nighttime

e Average BP is provided for all day, daytime & nighttime

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Diagnosis of HTN by

ambulatory BP monitoring

(24-hour: 2125/75\

e Daytime: >2130/80
\* Nighttime: >110/65 /

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Office blood pressure

e Proper measurement is important
e Measure BP on 2 or more visits over 1-4 weeks
e Take mean (average) BP

e Hypertension is diagnosed if mean BP 2130/80 mmHg

e The diagnosis of hypertension can be made on a
single visit if BP is 2160/100 mmHg

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Definition of BP values

154/84  Stage 2 HTN
138/76  Stage 1 HTN

Look at the highest number



Back to case 1

e Office BP: 150/92

e PLAN:

— Repeat BP measurement properly

— If BP is still high, it should be confirmed
— By home BP or ambulatory BP monitoring

— If none available, do office BP measurements



Case 1: Plan

Patient is willing to do home BP monitoring

Follow up scheduled after 1 week

Mean home BP: 148/88
— This confirms the diagnosis of hypertension

What is the plan?



ADA guidelines:

blood pressure in diabetes

e Confirmed systolic BP >130 or diastolic > 80 mmHg:
- Lifestyle changes
AND

- Drug therapy

e If BP 130/80 to <150/90: 1 drug + lifestyle changes

e If BP >2150/90: 2 drugs + lifestyle changes

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Lifestyle management
in HTN

DASH diet:

— Rich in fruits, vegetables, whole grains, nuts

— Low fat dairy products, poultry, fish, vegetable oll

— Reduce saturated and trans fat

Reduced dietary sodium

Physical activity

Weight loss (if overweight or obese)

 Smoking cessation

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
American Heart Association/American College of Cardiology. Circulation 2025;152:e114



What is the drug of
choice for HTN in DM?



Drug choice: HTN in DM

e If albuminuria or coronary artery disease (CAD):
- Use ACEi or ARB
e If no albuminuria & no CAD:

e ADA & ACC quidelines:
- Any of the following is acceptable: ACEI, ARB,

Dihydropyridine CCB or Thiazide-like diuretic

e AACE & NICE quidelines:
- Recommend ACEi or ARB as 1st line

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
American Heart Association/American College of Cardiology. Circulation 2025;152:e114
American Association of Clinical Endocrinology. Endocr Pract 2023;29:305; NICE 2023 guidelines



Case 2

A 54-year-old woman with DM 2 and hypertension
Metformin, Empagliflozin, Atorvastatin

For hypertension: Lisinopril 20 mg qd

She is following the advised lifestyle changes
Office BP 140/92, BMI 28.4

Alc 6.5%, serum creatinine & potassium normal

How would you approach the blood pressure?



Diabetes & hypertension

e Patients with DM have a high risk of hypertension

e Hypertension increases the risk of macrovascular
complications

e Hypertension increases the risk of microvascular
complications

e Treatment of hypertension reduces ASCVD events,

heart failure, microvascular complications and mortality

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
American Association of Clinical Endocrinology. Endocr Pract 2023;29:305



Target BP in DM

e General target BP: <130/80
e Systolic BP <120 should be
encouraged if high cardiovascular

or kidney risk

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



CASE 2:
approach to BP

Is she adherent to lifestyle changes?
Is she adherent to medications?
Was the BP measured properly?

Is she performing home BP monitoring?



Use home BP monitoring

to monitor hypertension

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Follow up of BP
Iin hypertension

e Use home BP monitoring to follow BP to make
treatment decisions

¢ Follow up visits monthly for those on HTN medications
to assess adherence and response to therapy

e \When BP target is achieved, follow up every 3-6 months

e Advise home BP monitoring 7 days before the clinic visit

American Heart Association/American College of Cardiology. Circulation 2025;152:e114



Case 2:
plan & follow up

e Confirm blood pressure
— Proper office measurement
— Advise home BP monitoring

e Home BP monitoring in our patient:
— Mean BP 144/86

— Remember, target is <130/80



Case 2: plan

Either add another agent or maximize dose of
current medication

In general, each agent will 4 BP by 10/5 mmHg

At half the maximum dose = ~ 75% of full effect
Many will add another agent rather than increasing

dose to maximum



Case 2: plan

e What should be added after ACEi/ARB in DM?
e Guidelines recommend:
¢ Dihydropyridine-CCB (such as Amlodipine, Nifedipine)
or
¢ Thiazide-like diuretic (such as Indapamide, chlorthalidone)

e Combination single pill can improve patient’s adherence

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
American Association of Clinical Endocrinology. Endocr Pract 2023;29:305



(Go to next step if BP is uncontrolled)

Management of HTN in DM

gLifestyle changes & medications )

)
(Albuminﬁuria or CAD) (No albuminuria, No CAD)
. < S thoriti
(ACEi or ARB ) (ACEi or ARB) or CCB of) [ Some authorities
1 .. . i g recommend starting with
i Thiazide-like diuretic ACEi or ARB
Add CCB or db
Thiazide-like diuretic Add CCB or (ACEi or ARB) )
1T or Thiazide-like diuretic )
Add Thiazide-like diuretic o ~N
or CCB Add Thiazide-like diuretic
& or (ACEi or ARB) or CCB )
CAdd Mineralocorticoid receptor antagonist )
- J L CAD: coronary artery disease
Consider referral CCB: calcium channel blocker
(can add Beta blocker, alpha blocker, (d_ihy_drop_yridine t.ype as arnlodipine, nifedipine)
vasodiator, centally-acting

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



ACEI
(Angiotensin converting
enzyme inhibitors)

Agent Starting dose Usual doses used | Usual daily
(mg) (mg) frequency




ARB

(Angiotensin receptor
blockers)

(mg) used (mg) frequency




Calcium channel blockers
(Dihydropyridine)

Agent

Starting dose
(mg)

Usual doses used
(mg)

Usual daily
frequency

Amlodipine

250r5

5,10

Nifedipine extended
release or long
acting (XL or LA)

30

30, 60, 90

Nifedipine modified
release (MR)

20, 40, 60

Felodipine

5, 10, 20




Calcium channel blockers
(Non-Dihydropyridine)

Agent

Starting dose
(mg)

Usual doses
used (mg)

Usual daily
frequency

Diltiazem immediate
release (IR)

30 or 60

90, 120

3-4 times

Diltiazem extended
release (ER)

120 or 180

180, 240, 360

Verapamil immediate
release (IR)

40 or 80

80, 120, 160

2-3 times

Verapamil sustained
release (SR)

120 or 180

180, 240, 360

1-2 times

Verapamil extended
release (ER)

100

200, 300




Non-thiazide diuretic

Agent Starting dose | Usual doses used Usual daily
(mg) (mg) frequency

Chlorthalidone 12.5, 25

Thiazide diuretic

Agent Starting dose | Usual doses used Usual daily
(mg) (mg) frequency

HCTZ 12.5 12.5, 25 1
(Hydrochlorothiazide)



Diuretics:
(Minerlaocorticoid receptor
antagonists)

Agent Starting dose | Usual doses used Usual daily
(mg) (mg) frequency

50,100
25, 50




Beta blockers

Agent

Starting dose
(mg)

Usual doses used

(mg)

Usual daily
frequency

Atenolol

25 or 50

50, 100

1-2 times

Bisoprolol

250r5

5,10

1

Carvedilol

6.25

12.5, 25

2 times

Metoprolol tartarate

25 or 50

50, 100, 200

2 times

Metoprolol succinate

25 or 50

50, 100, 200

1




Alpha-2 agonist, centrally
acting

Starting dose
(mg)

Usual doses
used

(mg)

Usual daily
frequency

Clonidine oral

0.1 or 0.2

0.4,0.6, 0.8

2 times

Clonidine skin patch

0.1

0.1-0.3

weekly

Methyldopa

500, 1000

2-3 times

Moxonidine

0.2,0.4

1




Vasodilators

Agent Starting dose | Usual doses Usual
(mg) used (mg) daily
frequency

Hydralazine 25 or 50 50, 100 2-3 times

Minoxidil 5 10, 20, 40 1-2 times

Direct renin inhibitor

Agent Starting dose | Usual doses used | Usual daily
(mg) (mg) frequency

Aliskiren 150 150-300 1




Alpha blockers

Agent Starting dose | Usual doses used | Usual daily
(mg) (mg) frequency




Case 3

A 62-year-old man with DM 2 diagnosed 4 years ago
He was diagnosed with hypertension 1 year ago

He has no complaints

No regular exercise

He is @ smoker (1 pack per day for 40 years)
Metformin, Lisinopril, Amlodipine

BP 124/78, BMI 31.4. Exam is normal.

Alc 7.9%, cr & K normal, LDL 2.2 mmol (92 mq),
HDL 1 mmol (40 mg), TG 1.7 mmol (150 mg)

How do you address cardiovascular disease risk?



What i1s cardiovascular

disease?



Cardiovascular
disease

%E

Peripheral Heart Stroke Coron_ary artery
artery disease failure ITIA disease



Coronary artery disease

ATHEROSCLEROSIS

é Ny

Angina

\. J

4 )
Myocardial infarction

(Heart attack)

\. J

Sudden cardiac death




Ischemic stroke/
Transient ischemic attack

Can cause:

e Limb weakness (partial or complete)
e Sensory deficits

e Speech problems

e Swallowing problems

e Incontinence (bladder/bowel)

e Psychological issues




Heart failure

e Patients with DM have a high

risk of heart failure

’ g e Prevalence in DM = 22%

e Risk increases with CAD & HTN
b e An important cause of morbidity

and mortality

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Peripheral artery disease

|

Usually affects
the large vessels
of lower limbs
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Peripheral artery disease

e Intermittent claudication (pain on walking)
e Sensory deficits (leg/foot numbness)

e Skin ulcers/infection

e Diabetic foot

e Amputation (fingers/foot/legs)

e [t may be asymptomatic

e High risk of CAD and stroke



Is the risk of CV disease

higher In diabetes?



Diabetes Iincreases
the risk of CAD

o Men . o Women

501 @ Diabetes 0/ T 50 - /o
Mortality rate . 2x pe
per 1000 40 1 N b / 40 - /

30 J l ® 4x

. / 30 - /
20 A o ¢ 20 - /0 J
10 - / 104 o—=0
0 0

T T T T T ] T T T T T ]
0-3 4-7 811 12-15 16-19 20-23 0-3 4-7 811 12-15 16-19 20-23

Years of follow-up

Krolewski A, et al. Am J Med 1991;90(suppl 2A):56S



Diabetes and risk of
coronary artery disease

50

45 %
40 -
7-year 30 -
incidence @
of MI
20 -
10 4 %
o | N

MI = Myocardial .

- - -

Infarcti
nraretion | No Diabetesl |Diabetes |
n= 137 n= 105

Haffner S, et al. New Eng J Med 1998;339:229




-
Patients with DM have a higher
risk of cardiovascular disease

compared to those with no DM
- y,

i %

TPenpheral [THeart fallure] TStroke (TCOronary\

3;?:; by 200% by heart
80-220% disease

- 0
by 200-400%, by 200-400%




Risk factors for CAD

e Age (men 245; women =55)

e Family history of CAD (1st degree relative man <55;
woman <65)

e Hypertension

e Dyslipidemia

e Smoking

e Obesity

e Physical inactivity

e Hyperglycemia



DM & cardiovascular disease

o T Risk of coronary artery disease

o T Risk of stroke

T Rate of heart failure hospitalization

T Mortality after acute coronary syndrome

o T Post-MI complications (recurrent ischemia, failure, shock)

e CVD is the main cause of death in DM

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
McAllister DA, et al. Circulation 2018;138(24):2774



Primary prevention
of CVD in DM

o Lifestyle (diet, exercise, weight, sleep)

e Smoking cessation

e Glucose control

e Specific DM medications for high-risk patients
e Blood pressure control for hypertension

e Statins for high-risk patients

e Screening for CVD

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Lifestyle changes & CVD

1) Diet

2) Weight

3) Physical activity
4) Sleep health

5) Smoking cessation

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



DM & CVD:
dietary plan

e Aim for weight loss of at least 5% of body weight

e \Weight loss of 10-15% in selected patients

e Dietary programs that showed benefit:
- Mediterranean diet
- DASH diet

e \ery low carbohydrate & high carbohydrate ketogenic
diets are not recommended

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
European Association for the Study of Diabetes. Diabetologia 2023;66:965



Physical activity In
diabetes

e Improves glucose, BP, and lipids parameters

e Target of 2150 minutes/week

e Moderate to vigorous intensity aerobic activity

e Distributed over 3-5 days/week

e No more than 2 consecutive days without activity
e Prolonged sitting should be interrupted every 30 min.
e Resistance exercise: 2-3 sessions/week

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89



Sleep health in diabetes

e Abnormal sleep duration (<6 hours or >8 hours)
negatively affects glucose and quality of life and can
be associated with depression

e Good sleep quality improves glucose, BP, lipids and
quality of life and 4 depression

e Early chronotype (going bed early) vs late chronotype

(going bed late) improve glucose & 4 depression

e Cognitive behavioral therapy has shown benefit

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S89
Schipper SBJ, et al. Diabetologia 2021;64:2367; Zhang X, et al. Sleep Med 2020;74:267



Smoking in diabetes

e Smoking T risk of macrovascular & microvascular
complications, premature death & uncontrolled glucose

e Smoking rates are higher in patients with chronic illness

e Ask all patients about smoking at every visit including
all forms (cigars, water pipes, electronic cigarettes,..)

e Cessation rate without medical help is about 5%

e Refer for both smoking cessation counseling and
pharmacologic therapy

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
www.cdc.gov; www.tobaccoinaustralia.org.au



Effect of intensive
glucose control on CVD

Type 2 DM
31%
Myocardial infarction Type DM 1
S57%
Myocardial infarction, Stroke,
CVD death

Lind M, et al. Diabetes Care 2021;44:2231
DCCT/EDIC Study Research Group. N EnglJ Med 2005;353:2643



Diabetes therapy & CVD

e There are certain DM medications that showed benefit in
prevention of cardiovascular disease in high-risk patients
(age 255 years with =22 CV risk factors)

e GLP-1RA (Dulaglutide, Liraglutide, SC Semaglutide& oral
Semaglutide) decreased CV events in patients at high risk
for CVD

e American diabetes association & European society of
cardiology recommend GLP-1RA & SGLT-2i for the
prevention of CVD in patients at high risk for CVD

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
European Society of Cardiology. European Heart Journal 2023;44:4043
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Statins In DM:

(For age 240 years)




Statins in diabetes:

C Age 240 years

$

* Age 40-75 with no CV risk /oAge 40-75 & any CV risk factQ
e Age >75 years (HTN, smoking, CKD, age =55 years,

1 dyslipidemia, obesity)
\ 4 N Y,

Glloderate intensity statirD
C—hgh mtensﬂy)

statin

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Moderate-intensity statins

e Lower LDL by 30 to 49%:
— Atorvastatin 10 or 20 mg daily

— Fluvastatin XL 80 mg daily

— Lovastatin 40 or 80 mg daily

— Pitavastatin 1 or 2 or 4 mg daily
— Pravastatin 40 or 80 mg gd daily
— Rosuvastatin 5 or 10 mg daily

— Simvastatin 20 or 40 mg daily



High-intensity statins

e Lower LDL by =50%

— Atorvastatin 40 or 80 mg daily

—Rosuvastatin 20 or 40 mg daily



Statins in diabetes
age 20-39 years:

ADA guidelines

(Consider statin (moderate intensityD

( If multiple CV risk factors )

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Statins in diabetes
age 20-39 years:

ACC/AHA quidelines

- Consider statin if any of the following:
DM 2 for 210 years or DM 1 for >20 years
* Albuminuria
* eGFR <60
e Retinopathy
* Neuropathy
* Ankle brachial index <0.9

ACC/AHA Guidelines. ] Am Coll Cardiol 2018 10.1016/j.jacc.2018.11.003
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LDL targets:
ADA guidelines

(ASCVD) -G1.4 mmol (55 ng
Age 40-/5y
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@ther patlent> »Gz 6 mmol (100 ng

n Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216




-

Should aspirin
be offered for

~

primary prevention

\_

of CVD in DM?

/




ASCEND trial:

largest trial of aspirin as primary
prevention in DM

e RCT: 15,480 patients with DM (age 240 years)

¢ Mean Follow-up for 7.4 years

e 1ry outcome: vascular events (Ml, stroke or TIA
or death from any vascular cause)

e 1ry safety outcome: major bleeding event
(intracranial hemorrhage, bleeding in the eye,

Gl bleeding, or other serious bleeding).

ASCEND trial. N Engl J Med 2018;379:1529.



ASCEND trial: results

« Reduction in vascular events:
— RR 0.88; 95% ClI, 0.79-0.97; P=0.01
— Number needed to treat (NNT) = 91

* |ncreased major bleeding events:
— RR 1.29; 95% CI, 1.09-1.52; P=0.003
— Mainly Gl bleeding, others (nose, urine)
— Number needed to harm (NNH) = 112

“ Benefits were largely counterbalanced by the
bleeding hazard”

ASCEND trial. N Engl J Med 2018;379:1529.



Aspirin for 1Y prevention
of CVD in DM:

e Aspirin is generally not recommended
e May consider in high CVD risk with low bleeding risk:
- Age =50 years with =1 CVD risk factors
(hypertension, smoking, dyslipidemia, CKD/albuminuria,
family h/o premature ASCVD)

AND not at increased risk of bleeding
(elderly, anemia, renal disease)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Aspirin for 1Y prevention
of CVD in DM:

e Canadian Diabetes Association:
- Aspirin is not recommended
e NICE (UK):

- Aspirin is not recommended

Diabetes Canada. Can J Diabetes 2018;42:5162
NICE guidelines 2022.



Screening for CVD

e Screening for the following conditions:
1) Coronary artery disease (CAD)
2) Heart failure

3) Peripheral artery disease

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Should high risk patients
be screened for CAD?

In asymptomatic patients,
routine screening for CAD
IS hot recommended as it

does not improve outcomes
[Evidence A]

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Screening for coronary
artery disease

e Consider investigations for CAD if:
- Signs or symptoms of cardiac disease
- Features of vascular disease such as carotid
bruits, transient ischemic attack, stroke, claudication,
or peripheral artery disease
- ECG abnormalities (e.g. Q waves)
e Screen with:

- Exercise ECG testing (with or without echo) or
coronary artery calcium (for age 240 vy)

- Pharmacologic stress echo or nuclear imaging if
abnormal ECG or patient cannot exercise

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



DM & heart failure

e Patients with DM have a high risk of heart failure
e Stages of heart failure:

- No symptoms
Stage A - No structural or functional heart disorder
- Normal biomarkers

Stage B) - No symptoms

HE - Structural or functional heart disorder
pre or high biomarkers

Symptoms
(Stage C& @ (Slgns of heart failure )

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216




Screening for heart failure
in diabetes

e Consider screening adults with (yearly):
- BNP (B-type natriuretic peptide)
or NT-proBNP (N-terminal pro-BNP)
e Abnormal: BNP =250 pg/mL, NT-proBNP =125 pg/mL
¢ This identified patients at risk for heart failure
development, progression of symptoms, and mortality
e |f high values, obtain echocardiography to assess

structural & functional heart disorder such as
systolic or diastolic dysfunction, LV hypertrophy,
chamber enlargement, valvular disease, or increased
filling pressures

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Management of
stages A & B HF in DM

e Stage A:
- Glucose control (SGLT-2i, GLP-1RA, Metformin)
- BP & lipids control

e Stage B:
- Glucose control (SGLT-2i, GLP-1RA, Metformin)

[Avoid DPP-4i, SU, and TZD]

- BP & lipids control

¢ I[ntensive interventions in patients with high natriuretic
peptide reduce the risk for LV dysfunction, newly
diagnosed HF, or HF hospitalization

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
Pop-Busui R, et al. Diabetes Care 2022;45:1670



Screening for peripheral

artery disease

e Risk factors: age, smoking, HTN, dyslipidemia,
uncontrolled glucose, long duration of DM, neuropathy,
retinopathy, cardiovascular disease

e About 50% of patients have no symptoms

e Screening if any of the following:

- Age 265 years
- DM duration of 210 years
- Microvascular disease
- Foot complications
- Any end-organ damage from diabetes
e Screening using arterial doppler with ankle-brachial index

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



How to do ankle-brachial index?

e Measure BP in both arms

Ankle-brachial index (ABI) e Measure BP in both ankles
A o e, o Take both higher systolic readings
Arm blood pressure (then Ankle - arm)

Brachial artery el e Example:
. - BP right arm = 130/85

- BP left arm = 125/82
B %S (take higher systolic = 130)

— - BP right ankle = 105/65

- BP left ankle = 100/60
(take higher systolic = 105)
e Ankle brachial index = 105 + 130 =

0.8




Interpretation of
ankle-brachial index

A-B index | Interpretation Plan
0.91-14 Normal Follow up
<0.9 Abnormal (PAD) | Refer to vascular surgery
>1.4 Noncompressible Further testing

(occurs in DM, CKD)

(toe-brachial index,
arterial duplex)




CASE 2

A 62-year-old man with DM 2 and hypertension

He had an acute myocardial infarction 2 years ago
Metformin, Empagliflozin, Lisinopril, Amlodipine,
Metoprolol, Atorvastatin, Aspirin

BP 124/70, BMI 28.2, exam normal

Alc 7.2%, creatinine normal, urine ACR normal

LDL 52 mg, HDL 38 mmol, TG 172 mg

What can be done to lower future risk of CVD?



DM medications and CVD

ASCVD Heart failure
Metformin Potential benefit Neutral
Sulfonylurea Neutral Neutral
DPP-4i Neutral T risk (Saxagliptin)
Benefit
GLP-1RA e Neutral

(Lira, Dula, SC & oral Semaglutide

Empagliflozin: ¥ mortality & events Benefit

SGLT-2i Canagliflozin: ! events Canagliflozin, Dapagliflozin
Empagliflozin, Ertugliflozin

Pioglitazone Potential benefit T risk

Insulin Neutral Neutral

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Management of glucose in ASCVD

e SGLT-2I:

— Empagliflozin: | CV mortality & events

— Canagliflozin: | CV events
- Dapagliflozin did not reduce CV events or mortality

e GLP-1 RA:
— Liraglutide: | CV mortality & events
— Dulaglutide: | CV events
— Subcutaneous Semaglutide: | CV events
— Oral Semaglutide: | CV events

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Management of chronic
coronary disease

e Lifestyle changes (healthy weight, exercise, stop smoking)
e Aspirin

e Clopidogrel if true documented aspirin allergy

e Dual antiplatelets (Aspirin + P2Y12 inhibitor):

¢ For 1 year after acute coronary syndrome

¢ > 1 year in some high-risk patients if low risk of bleeding
e Use of antiplatelets depends on use of PCI, anticoagulants,

and ischemic & bleeding risk (next slide)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
AHA/ACC guidelines. Circulation 2023;148:e9



ccp

Month 3.

Without OAC With OAC
e N / N\
PCI PCI Na PCI
NoPClor>i2mo  Prior ACS with L“‘;’{ ’“3.““’;’“‘ High L"‘L’If "‘3.‘"";’“ High
from ACS orwithout PCI > /SSCINE/ bleeding risk | Dieeding/ ischemic risk
0. "“ISChEI'TIIC risk ischemic nsk“"

DOAC/
clopidogrel/
aspirin
1me

AHA/ACC guidelines. Circulation 2023;148:e9

ACS: acute coronary syndrome; CCD: chronic coronary disease
DAPT: dual antiplatelets; DES: drug-eluting stent;

DOAC: direct oral anticoagulant; MIl, myocardial infarction;

OAC: oral anticoagulants; PCI: percutaneous coronary intervention
SAPT: single antiplatelet



Management of chronic
coronary disease

e Beta-Blockers:
¢ Prior myocardial infarction (MI) with LVEF >50%
- Reassess use after 1 year (stop if no indication)
¢ LVEF <50% with or without prior Ml:
- Use for life (Metoprolol succinate, Carvedilol, or Bisoprolol)
¢ No MI, LVEF >50%:
- Not indicated
[Beta blockers may be indicated for angina, arrhythmia, or HTN]

e High-intensity Statin [LDL target <1.4 mmol (55 mg)]
e ACEI or ARB
e Influenza vaccine

AHA/ACC guidelines. Circulation 2023;148:e9



Icosapent ethyl for 17y & 21y
prevention of ASCVD in DM

 |cosapent ethyl is a purified form of EPA

* The study included patients with ASCVD or DM with
CV risk on statin with controlled LDL levels

* Triglycerides level [1.7-5.6 mmol (150-499 mg)]

* Reduction of myocardial infarction, stroke & CV mortality

* There was increased rates of atrial fibrillation

* Approved by FDA

* ADA: consider to reduce CV risk (evidence level B)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
REDUCE-IT trial. New Eng J Med 2019;380:11; www.fda.gov



CVD in DM: summary

e Patients with DM have a high risk for CVD

e Control of CV risk factors (lifestyle, glucose, BP, statin)
e Target BP for patients with hypertension <130/80
e Statins for patients with DM and age >40 years

e Screen for CAD, HF, and PAD when indicated

® Use GLP-1RA & SGLT-2i in high-risk patients



For talks & educational materials:

www.eledrisi.com

Easy Medicine o )JI



	Slide 1
	Slide 2: Session objectives
	Slide 3:                 
	Slide 4: DM & blood pressure
	Slide 5: Blood pressure measurement 
	Slide 6: Office BP measurement 
	Slide 7: Office BP measurement 
	Slide 8: Office BP machines 
	Slide 9: Office BP machines 
	Slide 10
	Slide 11
	Slide 12: ACC/AHA BP definitions
	Slide 13: If clinic BP is ≥130/80
	Slide 14: If clinic BP is ≥130/80
	Slide 15
	Slide 16: Home BP monitoring (HBPM) 
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Ambulatory BP Monitoring 
	Slide 27
	Slide 28: Diagnosis of HTN by  ambulatory BP monitoring  
	Slide 29
	Slide 30: Definition of BP values
	Slide 31:                 
	Slide 32:                 
	Slide 33: ADA guidelines:  blood pressure in diabetes
	Slide 34: Lifestyle management  in HTN
	Slide 35
	Slide 36:                 
	Slide 37:                 
	Slide 38: Diabetes & hypertension
	Slide 39: Target BP in DM
	Slide 40: CASE 2: approach to BP  
	Slide 41
	Slide 42: Follow up of BP in hypertension
	Slide 43:                 
	Slide 44:                 
	Slide 45:                 
	Slide 46
	Slide 47: ACEi (Angiotensin converting enzyme inhibitors)
	Slide 48: ARB  (Angiotensin receptor blockers)
	Slide 49: Calcium channel blockers (Dihydropyridine)
	Slide 50: Calcium channel blockers  (Non-Dihydropyridine)
	Slide 51: Non-thiazide diuretic 
	Slide 52: Diuretics:  (Minerlaocorticoid receptor   antagonists)
	Slide 53: Beta blockers
	Slide 54: Alpha-2 agonist, centrally acting
	Slide 55: Vasodilators
	Slide 56: Alpha blockers
	Slide 57
	Slide 58
	Slide 59: Cardiovascular disease
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66: Diabetes increases  the risk of CAD 
	Slide 67: Diabetes and risk of coronary artery disease   
	Slide 68
	Slide 69:                 
	Slide 70: DM & cardiovascular disease  
	Slide 71: Primary prevention  of CVD in DM  
	Slide 72:                 
	Slide 73
	Slide 74: Physical activity in diabetes 
	Slide 75: Sleep health in diabetes 
	Slide 76:                 
	Slide 77
	Slide 78: Diabetes therapy & CVD 
	Slide 79
	Slide 80: Statins: DM with ASCVD   
	Slide 81: Statins in DM: primary prevention 
	Slide 82: Statins in diabetes: primary prevention
	Slide 83: Moderate-intensity statins
	Slide 84: High-intensity statins
	Slide 85: Statins in diabetes age 20-39 years: primary prevention 
	Slide 86: Statins in diabetes age 20-39 years: primary prevention
	Slide 87: LDL targets: ADA guidelines  
	Slide 88
	Slide 89: ASCEND trial: largest trial of aspirin as primary prevention in DM
	Slide 90: ASCEND trial: results 
	Slide 91: Aspirin for 1ry prevention  of CVD in DM:  ADA guideline 
	Slide 92: Aspirin for 1ry prevention  of CVD in DM:  other guidelines 
	Slide 93: Screening for CVD
	Slide 94
	Slide 95: Screening for coronary artery disease
	Slide 96: DM & heart failure
	Slide 97: Screening for heart failure in diabetes
	Slide 98: Management of  stages A & B HF in DM
	Slide 99: Screening for peripheral artery disease
	Slide 100: How to do ankle-brachial index?
	Slide 101: Interpretation of  ankle-brachial index
	Slide 102:  CASE 2
	Slide 103
	Slide 104: Management of glucose in ASCVD
	Slide 105: Management of chronic coronary disease 
	Slide 106
	Slide 107: Management of chronic coronary disease 
	Slide 108: Icosapent ethyl for 1ry & 2ry prevention of ASCVD in DM
	Slide 109
	Slide 110

