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Pathology of Human Coronary and Carotid
Artery Atherosclerosis and Vascular Calcification
in Diabetes Mellitus

Kazuyuki Yahagi, Frank D. Kolodgie, Christoph Lutter, Hiroyoshi Mori, Maria E. Romero,
Aloke V. Finn, Renu Virmani

Pathological findings in Sudden coronary death
Coronary lesion morphology

Healed plaque rupture

Positive remodeling

Calcification and coronary artery risk / Vascular calcification
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Healed plagque rupture

* Significantly higher incidence of asymptomatic ischemic disease

* 39% of sudden coronary death shows > 3 HPR per heart vs 13% in on DM

subjects

Type 2 Diabhetes Non-diabetes

F=0.0008

ONone ®1 healed rupture B2 healed ruptures B3 healed ruptures

Figure 2. The pie charts reflect the percentage of healed rup-
tures (HPR) per heart relative to diabetic status at autopsy. Type
2 diabetes mellitus had higher numbers of HPRs compared with
nondiabetics (P=0.0008). The data constitute a reanalysis of 142
sudden coronary death cases, published in Burke et al'* and
stratified by with or without diabetes mellitus.




Calcification and coronary artery risk /
Vascular calcification
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Calcification and coronary artery risk /
Vascular calcification

Non-diabetes Diabetes
HbA1c: <8% HbA1c: 8to <12% HbA1c: 212%
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Figure 4. Percentage of sudden deaths
based on coronary artery calcification
1 0% type (none, micro, fragmented, sheet,
| and nodular), stratified by HoA1C level
. (=8%) nondiabetics and diabetic (8%
[ "“'--H_% . to «12% and =12%). Histological sec-
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Insights Into Coronary Plaque
Microstructure Differences Between
Women and Men
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Sex Differences in Nonculprit Coronary Plague
Microstructures on Frequency-Domain Optical
Coherence Tomography in Acute Coronary Syndromes
and Stable Coronary Artery Disease
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FD-OCT images in women. A 52-y-old woman presented stable coronary artery
disease. Coronary angiography demonstrated a mild (nonculprit lesion) and a
tight stenosis (culprit lesions) at proximal and mid LAD, respectively (A). Haziness
within the vessel (yellow arrow) was observed (B). FD-OCT imaging visualized
fibrous plague (C—F). D and E, An irregular lumen surface with attached mural

thrombus, indicating plaque erosion.

Circulation: Cardiovascular Imaging. 2016
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REWVIEW

Sex and Gender Differences in Risk, Pathophysiology
and Complications of Type 2 Diabetes Mellitus

Alexandra Kautzky-Willer, JUrgen Harreiter, and Giovanni Pacini

Gender Medicine Unit (A K. W, J_H.), Division of Endocrinology and Metabolism, Department of Internal Medicine 111,
Medical University of Wienna, 1090 Vienna, Austria; and Metabolic Unit (G P.), Institute of Meuroscience, Mational
Research Council, 35127 Padua, haly

Figure 3.
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Figure 3. Owverview of physiological and pathological sex differences in metabolismn and energy homeostasis in men {left) and women (right}. Blue
arrows indicate higher or lower levels or impact in men compared with women. Red arrows indicate higher or lower levels or impact in women
compared with men. Fat mass: red, SAT; orange, VAT; purple, BAT. ARC POMC, arcuate nucleus POMC; FFA, free fatty acid; RR, relative risk.
These facts are described in more detail in the main text, eg, in the sections Il and W, respectively.



Figure 2.

Diabetes prevalence
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RESEARCH ARTICLE

Women are less likely than men to achieve
optimal glycemic control after 1 year of
treatment: A multi-level analysis of a Korean

primary care cohort

Seung-Ah Choe'Z, Joo Yeong Kim?>, Young Sun Ro?, Sung-Il Cho®*
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Fig 1. Hemoglobin Alc (HbAlc) levels of women and men diagnosed with type-2 diabetes at primary care clinics (N = 2,253); (A) Initial HbAlc; and (B) Final HbAlc

after 1 year.

Conclusions

In conclusion, among newly diagnosed type-2 diabetic patients in participating primary clin-
ics, temale patients were less likely to achieve the target HbA 1c level after 1 year of diabetes
management. For more effective diabetic management, a sex-specific management protocol
that considers the differences in clinical features between women and men is needed.



) ACARDIOLOGY

A systematic review and meta-regression of temporal
trends in the excess mortality associated with diabetes
mellitus after myocardial infarction

PubMed database for studies reporting mortality data according to diabetic
status in patients hospitalized for Ml or acute coronary syndromes (ACS).

We included 139 studies/cohorts for analysis (432,066 diabetic patients and
1,182,108 nondiabetic patients).

Conclusions

We found no evidence for temporal changes in the incremental mortality risk
associated with DM in the setting of MI. The improvements in management of Ml
patients during the last decades have not been associated with a reduction of the
gap between diabetic and non-diabetic patients.

.JR/\A August 15, 2016Volume 217, Pages 109-121
3



http://www.internationaljournalofcardiology.com/issue/S0167-5273(16)X0013-7

Case presentation — DM
Chronic phase
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women - under-represented in CV outcome trials,
resulting in less certainty about the impact of CV
prevention therapies across the sexes

TRIALS PERCENTAGE

%

Table: Association of Sex and Endpoints

Total Events per Total Events per Adjusted HR
events 100 pt-yrs events 100 pt-yrs HR (95% Cl) for {95% Cl) for Adjusted
Endpoint (W) (W) (M) (M) female v. male female v. male p

CV death, MI, Stroke,
Hospitalization for UA

0.83) | <0.0001

CV death, MI, Stroke 0.81) | <0.0001

CV death 0.81) | 0.0003

Myocardial infarction 0.91) | 0.0081

Stroke . 47,0.92) | 0.0151
Hospitalization for UA 58 0.47 187 0.62 0.78 (0.58, 1.05) | 0.87 (0.56,1.33) | 0.5159
All Cause Death 279 2.17 805 2.58 0.80 (0.69, 0.91) | 0.68 (0.56, 0.82) | <0.0001
Hospitalization for HF 115 0.93 342 1.14 0.83 (0.67, 1.03) | 0.84 (0.64,1.12) | 0.2414

Cox proportional hazards regression models are used. Data are censored at the last day the patient is known to be free of the event.
Models are repeated with adjustment for duration of diabetes and baseline variables determined to differ.

W = women; M = men; MI = myocardial infarction; UA = unstable angina; HF = heart failure
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women - under-represented in CV outcome trials,
resulting in less certainty about the impact of CV
prevention therapies across the sexes

IMPROVE IT 25 63 FEMALE -32
MALE-26
FOURIER 25 63 34

ODYSSEY 24 58 29



IMPROVE IT — DM

Ezetimibe/simvastatin reduced the primary

endpoint rate by 14% in diabetic subjects B IMPROVEAT Substudy: £ Coeqrecs 013
The primary composite endpoint occurred in ‘ Greater MI & Stroke Reduction With

40.0% of diabetic subjects who were assigned oo Ezetimibe/Simvastatin In Dlabetic Patlents
simvastatin/ezetimibe (n=2,459) compared I Smvasisn 1) rgEaemte 0ng - B Simvastita40m)

with 45.5% of those treated with simvastatin B 1 ke vtadton P harectos Pt reractos
: 0Ly Qoo Qo

alone (n=2,474)—a reduction of 14%
(HR=0.86; P=0.023).

it J‘u
Conversely, no difference was seen in the rate A
Of J)\
14\ 14’4

the primary endpoint for nondiabetic subjects
treated with ezetimibe vs placebo: 30.2% vs " Daveten -.o Daseln Ao Dabeden .-,,
30.8%
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Cumulative incidence (%)
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FOURIER — DM ( MI,CVA ,DEATH)
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ODYSSEY

ALCLE

Efficacy: Subgroup with Baseline LDL-C 2100 mg/dL
(Median Baseline LDL-C 118 mg/dL)

entoin, ) [T s e | "% )

MACE 324 (11.5) 420 (14.9) 3.4 0.76 (0.65, 0.87)
CHD death 69 (2.5) 96 (3.4) 1.0 0.72 (0.53, 0.98)
CV death 81 (2.9) 117 (4.2) 1.3 0.69 (0.52, 0.92)
All-cause death 114 (4.1) 161 (5.7) 1.7 0.71 (0.56, 0.90)

HIGH RISK (ODXSEY .
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ODYSSEY - DM

[0 Normoglycemia ] Prediabetes ] Diabetes
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ODYSSEY - DM

Relative and Absolute Risk Reduction with
Alirocumab By Glucometabolic Status

Foelative sk reduction fAlbaalute rigk reductian
Trgatomsent = Dasehne gl st baDalilc sTats | = 0. 28 | o —— W
Ol s ceancs
ol s iam A L P
Subgroup ' [ i) HR {355 T ) ARE [35% CN
Cromral SOAMEIED (B5)  TESREES (11.1) 0LBS (0 7R 0.5G) i 16% 0 7%, 2.4%) E——
Homsogiyoemla 120753 (T 3y ZEESDLES OB DT 1.03) .- 125 (0.5, 2% —_—
Prediabobes ZEA30 (B0 FBMERZE obBs M vd 1003 - 1.7% 0% 2.4%) _
D albvebes TSRS (14.1] AESTE1 (1640 OB O 7 O027) - ZE% M A%, 4 7% o0 ‘
nrs &S 10 A2 1.6%: e
T [ el LA Tmos s
P P S L L]

dMedian (01, Z3] follov-op: 28 {2,.3, 3.4) years



)

ODYSSEY - DM

Incidence (%)
Subgroup Patients Alirocumab Placebo HR (95% Cl) p-value*
|
Overall 18924 9.5 1.1 0.85(0.78,0.93) --
Age 0.19
<65 Yr 13840 8.5 9.5 0.89(0.80, 0.99) -L—
265Yr 5084 12.4 155  0.79(0.68, 0.91) —
Sex \ 0.35
Female 4762 10.7 1.8  0.91(0.77,1.08)
Male 14162 9.2 109  0.83(0.74,0.92) ;_
Region 040
Eastern Europe 5437 79 9.3 0.84 (0.70, 1.01) +
Westemn Europe 4175 9.1 10.0  0.90(0.74, 1.09) —r-—
North America 2871 13.7 171 0.78(0.65, 0.94) —_—
South America 2588 9.1 9.7 0.94(0.73,1.21) —I-—
Asia 2293 1.7 7.6 1.03(0.76, 1.38) —F—
Rest of World 1560 12.2 16.7  0.70(0.54,0.92) —-—'—
Time from Index Event | 0.85
to Randomization
<2 Months 6178 10.3 123 0.83(0.71,0.96) +
2 - <6 Months 9518 9.6 1.1 0.85(0.75, 0.96) +
26 Months 3228 8.0 8.7 0.90(0.71,1.14) —’-—
LDL (mg/dL) 0.09
<80 7164 8.3 9.5 0.86 (0.74, 1.01) —$—
80 - <100 6128 9.2 9.5 0.96 (0.82, 1.14) -|—-—
2100 5629 11.5 149  0.76(0.65, 0.87) —

| 1
05 075 1 133 2
Alirocumab Better  Placebo Better

* p-values from tests of interaction between treatment and subgroups.
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High Resolution Longitudinal Immune Profiling
Reveals the Dynamics of Healthy Immune-Aging
and its Relation to Cardiovascular Risk

S. Shen-Orr
Faculty of Medicine, Technion - Israel Institute of Technology, Haifa, Israel.

135 healthy individuals of different ages sampled longitudinally

over a nine-year period.
High inter-individual variability in the rates of change of
cellular frequencies that correlate with baseline values

IMM-AGE score increases predictive power of a future
cardiovascular event beyond well-established risk factors in the

Framingham Heart Studly.
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