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Mechanisms of hyperglycemia- Development and progression of
induced vascular damage atherosclerosis in diabetes mellitus
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Mr. K

66 year old gentleman
Active, asymptomatic
Non-smoker

For further risk stratification, cardiac CT was done and showed
significant LAD disease and coronary angiogram was
recommended






FFR 0.86




Medical therapy was advised
ASA and statin
He is diabetic with HbA1C of 6.9

On metformin



guestions

What is my risk for ACS?

What is the probability of CAD progression?

Do | need a stent in near future?

What about my DM? IS it going to change my treatment?



Case 2

47 year old gentleman
HTN and smoker
Previous PCl, 2 years ago

Presented with 2 days of typical
chest pain

Trop 135 2125
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Looking for more RF?

e FBG 5.8
e RPG5.6-8.6
* |s he diabetic?



DM diagnosis

HbA1C Random Fasting glucose | 2-H OGTT
glucose

>=6.5% 11.1 mmol/L >= 7 mmol/L 11.1 mmol/L
(Sp)
Pre-diabetic 56-69 - 5.7-6.4
HbA1C 6.8
What now?

How can we help these patients?



Objectives

Magnitude of the problem

DM as a risk factor for CVD

Asymptomatic DM patients and future risk of CVD
Diabetic patients with stable CAD

Diabetic patient with ACS



Magnitude of the problem



IDF DIABETES ATLAS 8th edition 2017

Number of people with diabetes worldwide and per region in 2017 and 2045 (20-79 years)
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Diabetes and Cardiovascular Disease, The Framingham Study
William B. Kannel, MD; Daniel L. McGee, PhD

* Based on 20 years of surveillance of the Framingham cohort
relating subsequent cardiovascular events to prior evidence of
diabetes, a twofold to threefold increased risk of clinical
atherosclerotic disease was reported

JAMA 241:2035-2038, 1979


https://jamanetwork.com/searchresults?author=William+B.+Kannel&q=William+B.+Kannel
https://jamanetwork.com/searchresults?author=Daniel+L.+McGee&q=Daniel+L.+McGee

* The relative impact was greatest for intermittent claudication
and congestive heart failure and least for coronary heart

disease (CHD), which was, nevertheless, on an absolute scale
the chief sequela

JAMA 241:2035-2038, 1979



Hazard ratios for vascular outcomes in patients with Vs. without
DM at baseline

Number HR 12
of patients (95% Cl) (95% CI)
Coronary heart disease 26,505 - 200 (1.83-2.19) 64 (54-71)
Coronary death 11,556 —i— 2.31(2.05-2.60) 41 (24-54)
Monfatal myccardial infarction 14,741 —i— 1.82 (1.64-2.03) 37 (19-51)
Stroke subtypes
Ischemic stroke 3,799 —— 2.27 (1.95-2.65) 1 (0-20)
Hemorrhagic stroke 1,183 - 1.56 (1.19-2.05) 0 (0-26)
Unclassified stroke 4,973 —— 1.84 (1.59-2.13) 33 (12-48)
Other vascular deaths 3,826 —i— 1.73(1.51-1.98) 0 (0-26)
I 1
1 2 4

Lancet 375:2215-2222, 2010



 Magnitude of the problem
e DM is established as a RF for heart disease since the 70s
e DM =CAD



DM is equivalent to CAD?
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OASIS REGISTRY: TOTAL MORTALITY
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Circulation 102:1014-1019, 2000
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METABOLIC SYNDROME: DEATH FROM CHD, CVD, AND
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Asymptomatic diabetic patients



How does patients with DM initially present?

UK CALIBER program

>= 30 years old

1998-2010

Free form CV disease at baseline

Primary endpoint: the first record of one of 12 cardiovascular
presentations

1921 260 individuals, of whom 1 887 062 (98:2%) did not have
diabetes and 34 198 (1:8%) had type 2 diabetes



How does patients with DM initially present?
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For individuals aged 40 years without cardiovascular

disease

Risk of developing any CV disease by age 80:-
1- Women with no DM: 30.7% (Cl 30.3-31)
2- Men with no DM: 44.3% (Cl43.8-44.7)

3- Women with T2DM: 58.2% (Cl 54.9-61.4)
4- Men with T2DM: 67.4% (Cl 64.4-70.4)

Lancet Diabetes Endocrinol 2015; 3: 105-13



Does diabetic treatment affect the outcome?

* Many trials failed to show that tight control of glucose and
HbAlc will result in better CV outcome!!!



Why?

e With the current other CV RFs treatment such as statin and

RAAS inhibitor, the blood glucose lowering agents have modest
effect at best

* For patient with long standing DM or established CVD, it could
be to late



Rates of vascular diseases are decreasing in persons with diabetes mellitus
but are still higher than in persons without DM
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Why is that?



Invasive approach is better in diabetic patients

* Pooled analysis of 19 trials

.......
FCI Batier Abrinotyzks Bettar

Arch Intern Med. 2007;167(13):1353-1359



It is a bad disease
Stent thrombosis
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European Heart Journal (2011) 32, 2748-2757



CABG is better than PCI

Ballooning

CABG (73.5)
e : PTCA (71.0)
0‘6 Survival Free of Q-Wave M| 2 PTCA (639)
> CABG (63.6)
0.5 -
0.4 -
0.3 -
0.2 1 Survival: P =0.18
0.1 - Survival Free of Q-Wave MI: P=0.97
0 T T T T T T T T T 1

o 1 2 3 4 5 6 7 8 9 10

Follow-up Time in Years
No. of Patients
CABG 914 859 812 737 553
PTCA 915 842 790 714 540

(J Am Coll Cardiol 2007;49:1600-6)



* Stenting

A Primary Outcome

Death, Myocardial Infarction,
or Stroke (%)

No. at Risk
PCl
CABG

60—
50—
P=0.005 by log-rank test
5-Yr event rate: 26.6% vs. 18.7%
40—
30+
PCI
20+
-._—l——'-_'-'
- CABG
10
0-f T T T I T T T T T 1
0 1 2 3 4 5
Years since Randomization
953 848 788 625 416 219
947 814 758 613 422 221

N Engl ] Med 2012;367:2375-84.



Mortality in patients assigned to CABG or PCl by diabetes status

* Analysis of 10 randomized trials
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More aggressive in treating other RF

P Value for
Outcome Event Rate per Year with Standard Treatment Risk Ratio (95% CI) Heterogeneity
percent

Nonfatal myocardial infarction
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Circulation. 2016;133:2459-2502



Primary endpoint (%)

Aggressive antiplatelet
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Heart Failure and DM



DM and Cardiomyopathy

* DM acts directly on the myocardium leading to the
development of CMP, rather than solely via coronary
atherosclerosis and hypertension

«Ischaemic heart disease
*Hypertension
+Valvular heart disease
*Inherited
cardiomyopathy
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Incident rates of HF according to HbA1lc
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Five-year Kaplan-Meier survival estimates for 115,803 adults >= 65 years in
fee-for-service Medicare with DM by incident HF status
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Diabetes Care 27:699-670, 2004



Kaplan-Meier survival estimates in HF patients with and

without DM
e HF
* DM vs. no DM
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Am J Med 119:591-599, 2006



Hyperglycemia, insulin resistance, and hyperinsulinemia
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disturbances function autonomic | |activation (RAAS)
| | I | neuropathy I |
Decreased Increased Impaired Mitochondrial — Cardio- AGE Fibrosis Cardiomyocyte
glucose FFA and calcium dysfunction and myocyte deposition hypertrophy

oxidation lipotoxicity handling increased  hypertrophy

| | | oxidative stress

A J A\ ¢

Ischemic Hypertensive Diabetic
cardiomyopathy | | cardiomyopathy cardiomyopathy

Heart failure




* DM is pan-endemic and pan-epidemic
DM affects the heart through different presentation

e At the moment, we understand diabetic patient with Cv illness
behave differently than non diabetic patient

e So far, we do not have much to do

e Or DO WE??



Thank you



