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• Relationship between DM and ASCVD

• Anti-diabetic drugs and beyond

• State-of-the-art management of cholesterol in DM

• BP lowering in diabetics: now what?
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Relationship between DM and ASCVD
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DM IS A SIGNIFICANT RISK FACTOR FOR ASCVD
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ASCVD is the Leading Cause of Morbidity 

and Mortality in Patients With DM1,2

• ASCVD is defined as CAD, 

cerebrovascular disease, or PAD 

presumed to be of atherosclerotic origin

• The risk of ASCVD has been substantially 

reduced in recent years due to the 

introduction of effective LDL-C-lowering 

treatments and effective disease 

modifying drugs 
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Anterior STEMI – thrombotic occlusion
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Natural history of diabetes
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CVD DEVELOPS EARLIER AND ARE MORE FREQUENT

About two out of every three deaths in patients with DM 

are due to CVD, of which ~40% are from CHD 

and 15% from other forms of heart disease1

Incidence per 1,000 Person-Years of CHD Death According 

to the Presence of T2DM and Prior Evidence of MI2
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1. Wang CCL, et al. Circulation. 2016;133:2549–502; 2. Laakso M. Diabetes Care. 2010;33:442–9; 
2. Booth GL, et al. Lancet. 2006;368;29–36; 3. Shah AD, et al. Lancet Diabetes Endocrinol. 2015;105–13 

Absolute risks of MI are much 
higher in diabetics  
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Type 2 DM for >15 Years = Prior CHD and No Diabetes 

Hu F, et al. Arch Intern Med. 2001;161:1717-1723.

20 year follow-up 
of 121,046 women 
aged 30 to 55 years 
in Nurses’ Health 

Study 
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Risk of CV Mortality 

CVD and total mortality: US men and women age 30-75
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Causes of death in type II DM
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Anti-diabetic drugs and beyond
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Intensive DM management 
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Metformin is the savior 
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Too low Hba1c may be an issue
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FDA demands for CV safety 



Copyright ©  2017. All Rights Reserved. Faculty of Medicine, The Chinese University of Hong Kong

Baseline criteria of recent CVOTs in T2D
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DPP4-inhibitor and CV events  
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Empaglifozin
Liraglitude

Semaglutide
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3P-MACE from SGLT2 inhibitor and GLP-1 RA CVOTs
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Cardiologist’s choice of DM meds 
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SGLT2-I concern 



Copyright ©  2017. All Rights Reserved. Faculty of Medicine, The Chinese University of Hong Kong

Summary of non-insulin DM meds
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Case 1 

• M/56, ex-smoker, PMH of IHD, DM, HT, obesity BMI 35kg/m2 and OSA on good compliance of 
CPAP. No HF symptoms, denied of any chest pain. He is currently on amlodipine 10mg daily, 
losartan 100mg daily, metoprolol CR 200mg daily, indapamide SR 1.5mg daily, aspirin EC 
100mg daily, Janumet 50/1000mg 1tab BD, rosuvastatin 20mg daily. His office BP was 
134/76mmHg. CBC normal, LFT normal, Cr 105umol/L, K 4.8mmol/L, Hba1c 7.5%, and LDL-C 
1.4mmol/L.  How are you going to optimize his DM medication?

1. Add on oral Gliclazide 

2. Add on oral Acarbose 

3. Add on oral Long acting Insulin 

4. Add on oral Empagliflozin

5. Add on s.c. Exenatide 
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State-of-the-art management of cholesterol in DM
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•Treatment goals for low-density lipoprotein 
•cholesterol (LDL-C) across categories of total cardiovascular 
•disease risk 

•& 
≥50% 

reduction 
from baseline 

•1.8 mmol/L 
(70 mg/dL) 

•1.4 mmol/L 
(55 mg/dL) 

•Low 

•Moderate 

•'SCORE <1% 
•'SCORE ≥1% and <5% 
•'Young patients (T1DM <35 years; T2DM <50 years) with DM 
•duration <10 years without other risk factors 

•High 

•'SCORE ≥5% and <10%
•'Markedlyelevatedsingleriskfactors,inparticularTC>8mmol/L(310
•mg/dL)orLDL-C>4.9mmol/L(190mg/dL)orBP≥180/110mmHg

•'FHwithout other majorriskfactors
•'ModerateCKD(eGFR30–59mL/min)
•'DMw/otargetorgandamage,withDM
•duration ≥10 years orotheradditional risk factor

•Very-High 

•'ASCVD(clinical/imaging)
•'SCORE ≥10%
•'FHwithASCVD orwithanothermajorrisk factor
•'SevereCKD(eGFR<30 mL/min)
•'DM & target organ damage: ≥3 major risk factors;
or
•earlyonsetofT1DMof longduration(>20years)

•2.6 mmol/L 
(100 mg/dL) 

•Treatment 
goal •for LDL-

C 
•3.0 mmol/L 
(116 mg/dL) 

•©
ESC

 

•Low Moderate High very-High CV Risk 

•www.escardio.org/guidelines 2019 ESC/EAS Guidelines for the management of dyslipidaemias: 

lipid modification to reduce cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455) 
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ACC/AHA 
guideline 2019
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Alirocumab
Evolocumab

Simvastatin

Pravastatin

Simvastatin

Atorvastatin

Ezetimibe
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(10269) (10267)
SIMVASTATIN PLACEBO Rate ratio & 95% CI

STATIN better PLACEBO better

999 1250(23.5%) (29.4%)Previous MI

460 591(18.9%) (24.2%)Other CHD (not MI)

No prior CHD

172 212(18.7%) (23.6%)CVD

327 420(24.7%) (30.5%)PVD

276 367(13.8%) (18.6%)Diabetes

24%
reduction
(P<0.00001)

2033 2585(19.8%) (25.2%)ALL PATIENTS

0.4 0.6 0.8 1.0 1.2 1.4

HPS Lancet 2002;360:7-22

HPS: Heart protection study

Statin Therapy Beneficial Among Patients with Diabetes
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IMPROVE-IT: Ezetimibe add-on to statin reduced CV events in 

people with ACS and diabetes

CV, cardiovascular; MI, myocardial infarction; UA, unstable angina.
Giguliano RP et al. Circulation. 2017 Dec

50%

40%

30%

20%

10%

0%
0 71 2 3 4 5 6

With Diabetes 7 yr KM rate
Placebo/Simva 45.5%
EZE/Simva 40.0%

HR 0.85 (0.78, 0.94)

Without Diabetes 7 yr KM rate
Placebo/Simva 30.8%
EZE/Simva 30.2%

HR 0.98 (0.91, 1.04)

Pint=0.023

Years after Randomization

CV death, MI, UA requiring re-hospitalization, coronary revascularization (≥30 days), or stroke
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PCKS9i plays an important role in atherosclerosis progression

Kaufmann B.A. and Stenil D.C, 
Int. J. Mol. Sci. 2015, 16 (5); 

9749-9769, Nicholls SJ, et al. 
JAMA. [published online ahead 

of print November 15, 2016]. 
doi: 

10.1001/jama.2016.16951.

Reverse endothelial 
dysfunction (EVOLVE)

In dyslipidaemia patients

(@12 weeks) Plaque 
stabilization

- Increase plaque 
thickness by 30-50%
compared to statins 
(20-40%)

(@56 weeks) Plaque 
stabilization -

HUYGENS
- Evolocumab efficacy 

in plaque 
stabilization is 
double of statins

(@78 weeks) Plaque 
regression - GLAGOV

- 1% plaque regression 
(PAV) in 60% patients
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Sabatine MS, et al. Lancet Diab Endocrinol 2017; 5(12):941-950

FOURIER: Evolocumab add-on to statin reduced CV events
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Case 2 

• M/39, teacher, admitted for Anterior STEMI, with PPCI to pLAD. Newly diagnosed 
DM with HbA1c 7.9%. Given aspirin, ticagrelor, pantoprazole, atorvastatin 40 mg 
daily, bisoprolol, lisinopril and metformin. LDL-C was 4.1 mmol/L on admission 
before statin initiation. The patient complained of muscle pain while on statin. CK 
>5x ULN. RLFT and TFT all normal. What is the next appropriate step?

1. Stop atorvastatin permanently, change to ezetimibe 10mg daily 

2. Stop atorvastatin permanently, change to alirocumab 150mg 
Q2weeks s.c.

3. Stop atorvastatin permanently, change to gemfibrozil 600mg BD 

4. Withhold statin for 6 weeks until normalization of CK and 
resolution of myalgia, start rosuvastatin 5mg daily

5. Withhold statin for 2-4 weeks until normalization of CK and 
resolution of myalgia, restart atorvastatin 10mg daily
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Case 22 

• M/39, teacher, admitted for Anterior STEMI, with PPCI to pLAD. Newly diagnosed 
DM with HbA1c 7.9%. Given aspirin, ticagrelor, pantoprazole, atorvastatin 40 mg 
daily, bisoprolol, lisinopril and metformin. LDL-C was 4.1 mmol/L on admission 
before statin initiation. The patient complained of muscle pain while on statin. CK 
>5x ULN. RLFT and TFT all normal. What is the next appropriate step?

1. Stop atorvastatin permanently, change to ezetimibe 10mg daily 

2. Stop atorvastatin permanently, change to alirocumab 150mg 
Q2weeks s.c.

3. Stop atorvastatin permanently, change to gemfibrozil 600mg BD 

4. Withhold statin for 6 weeks until normalization of CK and 
resolution of myalgia, start rosuvastatin 5mg daily

5. Withhold statin for 2-4 weeks until normalization of CK and 
resolution of myalgia, restart atorvastatin 10mg daily
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BP lowering in diabetics: now what?
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Association of SBP and CV Mortality in Men With Type 2 Diabetes
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Stamler J, et al. Diabetes Care. 1993;16:434-444.

CV, cardiovascular; SBP, systolic blood pressure
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UKPDS Study Group. BMJ 1998; 317:703-13.

BP, blood pressure; CV, cardiovascular 
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UKPDS: BP control in Diabetes
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• 4733 T2D pts randomised to target SBP 120 mmHg (intensive Rx) vs 140 mmHg 
(standard Rx)

• Setting: 7 health networks in USA and Canada
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ACCORD BP

• Primary outcome: composite of non-fatal MI, non-fatal 

stroke, or CV death

• Mean follow-up: 4.7 y

• Intensive BP lowering in DM →

↓macroalbuminuria (6.6% vs 8.7%, P = 0.009), 

↓eGFR (74.8% vs 80.6%, P <0.001),

↑no. of events attributable to BP Rx

(overall, 77 vs 30; hypotension, 17 vs 1; P <0.001)
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ACCORD BP
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P<0.005

M
I,
 s

tr
o

k
e
, 
C

V
 

m
o

rt
a
li
ty

/1
0
0
0
 p

t-
y

Diabetes Subgroup

 90 mm Hg (n=501)

 85 mm Hg (n=501)
 80 mm Hg (n=499)

Goal of therapy: target 

diastolic BP

24.4

18.8

11.9

30

25

20

15

10

5

0
Hansson et al. Lancet. 1998;351:1755.

BP, blood pressure; CV, cardiovascular; MI, myocardial infarct

HOT:  DBP Control Reduces CV Events
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HOPE Study on ACEi (Ramipril): CV Benefits

RR = 0.67 (0.5-0.9)

p = 0.0074
RR = 0.78 (0.64-0.94)

p = 0.01
RR = 0.63 (0.49-0.79)

p = 0.001

Stroke

(NNT 53)
CV Death
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HOPE study investigators. Lancet. 

2000;355:253-59.
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ACEi in patients with diabetes

Ramipril Trandapril
Perindopril 
+indapamide

Perindopril
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ONTARGET: ARB Therapy (i.e. Telmisartan) is as Effective as ACEi for CVD 

Prevention

ONTARGET study investigators. NEJM. 2008:358:1547-59.

CVD, cardiovascular disease
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ACC/AHA guideline 2019
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Vascular Protection Checklist: more than ABC

✓ A • A1C – optimal glycemic control (usually ≤7%) 

✓ B • BP – optimal blood pressure control (<130/80mmHg)

✓ C • Cholesterol – LDL-C < 2.0 mmol/L or >50% reduction 

✓ D • Drugs to protect the heart

A – ACEi or ARB │ S – Statin │ A – ASA if indicated │SGLT2i / GLP-1RA with demonstrated CV benefit if type 2 

DM with CVD and A1C not at target

✓ E • Exercise / Healthy Eating 

✓ S • Smoking cessation

ACEi, angiotensin converting enzyme inhibitor; ARB, angiotension receptor 
blocker; CV, cardiovascular; CVD, cardiovascular disease; DM, diabetes mellitus
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Use a Multifaceted Vascular Protection Strategy

BP <130/80 mmHg

A1C ≤7%

Rx:
Statins
ACEi/ARB
Certain 
Antihyperglycemic 
Agents

Healthy 

Behaviours/weight 

management

Smoking Cessation

Physical

Activity
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Case 3 

• F/63, ex-smoker, sedentary lifestyle, presenting to clinic following recent 
diagnosis of T2DM. Asymptomatic, no history of chest pain. BP 145/77, 
152/72; HR 72; BMI 32. HbA1c 6.7%, recently started on metformin. ECG 
showed no LVH. What is your next step in managing this patient’s BP?

1. Lifestyle management and review in clinic in 3 months

2. Check urine for albumin:Cr ratio and decide on 
treatment

3. Start lisinopril

4. Start atenolol

5. Start amlodipine 
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ADA algorithm (2018)

for DM pts with confirmed HT:

ADA. Diabetes Care 2018 Jan; 41(Suppl 1): S86-S104. 

**Thiazide-like diuretic
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Pharmacological management of hypertension 

in DM individual

Important points to note:

• Maximally tolerated dose of ACEi/ARB as first-line for HT in DM 

pts with U alb:Cr (UACR) ≥300 mg/g creatinine (LOE A), or 30-

299 mg/g creatinine (LOE B)

• When UACR ≥30 mg/g, should include an ACEi/ARB

• Never co-administer ACEi and ARB, or ACEi/ARB with renin 

inhibitors

ADA. Diabetes Care 2018 Jan; 41(Suppl 1): S86-S104. Courtesy of Prof. Erik Fung
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Key Messages for People with Diabetes

Ask your doctor about the ABCDEs to reduce your risk of heart attack and stroke:

• A = A1C – Blood glucose control.  The target is usually 7% or less

• B = BP – Blood pressure control (less than 130/80 mm Hg)

• C = Cholesterol – LDL-cholesterol less than 1.4 mmol/L in ASCVD. Your physician or nurse practitioner may 

advise you to start cholesterol lowering medication

• D = Drugs to protect your heart: These include DM meds (SGLT2i, GLP1A), blood pressure pills (“ACE inhibitors 

or ARBs), cholesterol lowering medication (“statins and PCSK9i”), and in people with existing cardiovascular 

disease, certain blood glucose lowering medications. These blood glucose lowering medications can protect 

your heart even if your blood pressure and/or LDL-cholesterol are already at target

• E = Exercise /Eating – Regular physical activity which includes healthy eating, and achievement and 

maintenance of a healthy body weight

• S = Stop smoking and manage stress
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ASA for 1⁰
Prevention in 

Diabetes
Meta analysis of 6 studies

(n = 10,117)

No overall benefit for: 

• Major CV events 

• MI

• Stroke

• CV mortality

• All-cause mortality

0.03 0.125 0.5 1
2

8
Favors ASA Favors control/placebo

JPAD
POPADAD
WHS
PPP
ETDRS
Total

68/1262
105/638
58/514
20/519

350/1856
601/4789

86/1277
108/638
62/513
22/512

379/1855
657/4795

0.80 (0.59-1.09)
0.97 (0.76-1.24)
0.90 (0.63-1.29)
0.90 (0.50-1.62)
0.90 (0.78-1.04)
0.90 (0.81-1.00)

Major CV events

No. of events/No. in group

ASA Control/placebo RR (95% CI) RR (95% CI)

JPAD
POPADAD
WHS
PPP
ETDRS
PHS
Total

28/1262
90/638
36/514
5/519

241/1856
11/275

395/5064

14/1277
82/638
24/513
10/512

283/1855
26/258

439/5053

0.87 (0.40-1.87)
1.10 (0.83-1.45)
1.48 (0.88-2.49)
0.49 (0.17-1.43)
0.82 (0.69-0.98)
0.40 (0.20-0.79)
0.86 (0.61-1.21)

Myocardial infarction

JPAD
POPADAD
WHS
PPP
ETDRS
Total

12/1262
37/638
15/514
9/519

92/1856
181/4789

32/1277
50/638
31/513
10/512

78/1855
201/4795

0.89 (0.54-1.46)
0.74 (0.49-1.12)
0.46 (0.25-0.85)
0.89 (0.36-2.17)
1.17 (0.87-1.58)
0.83 (0.60-1.14)

Stroke

JPAD
POPADAD
PPP
ETDRS
Total

1/1262
43/638
10/519

244/1856
298/4275

10/1277
35/638
8/512

275/1855
328/4282

0.10 (0.01-0.79)
1.23 (0.80-1.89)
1.23 (0.49-3.10)
0.87 (0.73-1.04)
0.94 (0.72-1.23)

Death from CV causes 

JPAD
POPADAD
PPP
ETDRS
Total

34/1262
94/638
25/519

340/1856
493/4275

38/1277
101/638
20/512

366/1855
525/4282

0.90 (0.57-1.14)
0.93 (0.72-1.21)
1.23 (0.69-2.19)
0.91 (0.78-1.06)
0.93 (0.82-1.05)

All-cause mortality

JPAD = Japanese Primary Prevention of  

Atherosclerosis with Aspirin for Diabetes

POPADAD = Prevention of Progression of 

Arterial Disease and Diabetes

PPP = Primary Prevention Project

ETDRS = Early Treatment Diabetic 

Retinopathy Study

PHS = Physicians’ Health Study

WHS = Women’s Health Study

De Beradis G, et al. BMJ 2009; 339:b4531.


