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• 62-year-old male

• History of obesity and 
remote history  smoking 
presetting with increasing 
episodes of chest pain on 
exertion

• High stress at work

• No family history

• Negative stress test
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HypercholesterolemiaSmoking Hypertension Age Diabetes

Enviromental

Mental 

stress

Inflammation

Inflammation &

oxidative stress

Endothelial dysfunction:  The risk of the risk factors

Vascular 

injury



©2019 MFMER  |  3888485-4

Established at 1948 (Life expectancy in the 

USA, at that year was 65 years

The population-based sample used for this 

report included 2489 men and 2856 women 30 

to 74 years old at the time of their Framingham 

Heart Study examination in 1971 to 1974.

Clinicians should exercise caution in 

generalizing from experience of the 

Framingham Study, a community sample of 

white subjects drawn from a suburb west of 

Boston.

Receiver operating characteristic curves for prediction of CHD in 

Framingham men over a period of 12 years 
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Traditional Risk Factors Markers and Imaging Fail in Identifying Vulnerable Patient

Of 136,905 patients hospitalized with CAD, 77% 

had normal LDL levels below 130 mg/dL

LDL cholesterol level (mg/dL)

77%
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Conventional Risk Factors in Patients Presenting With STEMI

0

20

40

60

80

100

120

140

160

Cholesterol Systolic BP

%

31

24

0

10

20

30

40

50

Smoking Diabetes

134 mm Hg

158 mg/dL

Mayo PCI. STEMI database



©2019 MFMER  |  3888485-8

Serum Cholesterol and Mortality in  Different Countries.   
7 Countries – 25-Year Follow-Up Study

Verschuren:  JAMA, 1995

CHD Mortality
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Vulnerable

Vessel

Mind

Blood

Trigger

events

It takes two

to Tango

+ =

• Emotional stress

• Physical activity
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Source Effect size (95% CI) Weight (%)

Anthony et al,11 2016 0.94 (0.86-1.02) 12.37

Boehm et al,10 2011 0.69 (0.47-0.91) 9.75

Giltay et al,13 2006 0.57 (0.31-0.83) 8.64

Giltay et al,14 2004 0.23 (0-0.46) 9.53

Hansen et al,15 2010 0.58 (0.25-0.90) 7.40

Kim et al,16 2011 0.89 (0.82-0.96) 12.50

Kim et al,17 2016 0.62 (0.49-0.75) 11.55

Kubzansky et al,6 2001 0.44 (0.20-0.68) 9.19

Nabi et al,18 2010 0.52 (0.20-0.84) 7.50

Tindle et al,19 2009 0.76 (0.63-0.89) 11.55

Overall 0.65 (0.51-0.78)

Source Effect size (95% CI) Weight (%)

Anthony et al,11 2016 0.99 (0.95-1.03) 15.37

Brummett et al,7 2006 0.86 (0.79-0.94) 13.35

Engberg et al, 12 2013 (men) 0.91 (0.71-1.11) 5.92

Engberg et al,12 2013 (women) 0.85 (0.74-0.97) 10.45

Giltay et al,14 2004 0.71 (0.48-0.94) 5.05

Grossardt et al,8 2009 0.85 (0.76-0.95) 11.88

Mosing et al,9 2012 0.72 (0.50-0.94) 5.21

Tindle et al,19 2009 0.86 (0.79-0.93) 13.72

Kim et al,17 2016 0.91 (0.85-0.97) 14.42

Weiss-Faratci et al,20 2017 0.67 (0.43-0.91) 4.61

Overall 0.86 (0.80-0.92)

OBJECTIVE To conduct a meta-analysis and 
systematic review of the association between 
optimism and risk for future cardiovascular events 
and all-cause mortality.

RESULTS The search yielded 15 studies 
comprising 229 391 participants of which 10 
studies reported data on cardiovascular events 
and 9 studies reported data on all-cause mortality. 
The mean follow-up period was 13.8 years

0 1.51.00.5

Effect size (95% CI)

0.4 1.21.00.80.6

Effect size (95% CI)

Association Between Optimism and Cardiovascular (CV) Events

Association Between Optimism and All-Cause Mortality

Heterogeneity: τ2 = 0.04, I2 = 87.4%

Random-effects Hartung-Knapp-Sidik-Jonkman Model

Heterogeneity: τ2 = 0.01, I2 = 73.2%

Random-effects Hartung-Knapp-Sidik-Jonkman Model

Rozanski et al: JAMA Network Open 2(9):e1912200, 2019
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Xia et al:  Antioxidants & Redox Signaling; Volume 28, Number 9, 2018

Proposed Mechanisms of Loneliness-Associated 
Cardiovascular Disease (CVD)

Impact of Social Support on Mortality

Prevalence of Loneliness
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We studied 65,893 postmenopausal women without previous 
cardiovascular disease in 36 U.S. metropolitan areas from 1994 to 
1998, with a median follow-up of 6 years. We assessed the women’s 
exposure to air pollutants

Miller et al: N Engl J Med 356:447, 2007
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Traditional risk factors and Atherosclerosis
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Non traditional (risk factors for CAD The) assessment of CAD  
risk

Traditional and non 

traditional risk factors

Biomarkers of the disease 

Inflammation &oxidative stress

Functional assessment of the disease 

process

Vascular 

injury
Assessment of 

the the disease 

process 

Imaging assessment of the disease 

process

reversibility

Radiation

Accuracy

cost
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Assessment of Vascular Function:

Acetylcholine (endothelium 

dependent vasodilator)
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Coronary endothelial 
dysfunction

Epicardial 
endothelial 
dysfunction

Vulnerable 
plaque

Plaque 
rupture or 
erosion

ACS

Plaque 
progression

Angina

Cardiomyopathy, diastolic 
dysfunction, apical ballooning

Myocardial 
ischemia

Microcirculatory 
endothelial 
dysfunction
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Bonetti & Lerman: JACC, 2004
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Cardiac Events in Patients With Low Framingham 
Score & Abnormal Peripheral Endothelial Function

Rubinshtein and Lerman: Euro Heart J, 2010
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A 1 SD worsening 
in endothelial function was 

associated with double 
cardiovascular risk.

• Thirty-five FMD studies of 17 280 participants and 6 
RH-PAT studies of 602 participants were included in 
the meta-analysis.

• The magnitude of the prognostic 
value in cardiovascular disease subjects was 
comparable between these 2 methods
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OBJECTIVE To determine the 

association between mental stress-

induced impairment in endothelium-

dependent relaxation as

EXPOSURES Study participants 

were subjected to a laboratory mental 

stress task (public speaking).

Adjusted Cumulative Incidence of Major Adverse 

Cardiovascular Events (MACEs) According to Flow-

Mediated Vasodilation (FMD) Levels
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Can We use Endothelial Function to Individualize Therapy?
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Event-Free Rate According to Persistent Endothelial Dysfunction in 
Patients With Mild CAD
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5/ 17/ 08 7:31 AMLaughing your way to lower blood pressure and less stress

Page 1 of 4http:/ / www.theheart.org/ art icle/ 865875.do

Dr  Madan Kataria  

Cardiology  panels

From  evidence  to
pract ice:
Narrow ing the
gap
Dr Keith  Fox  talks to Drs

Gregg  Stone  and Robert

Harrington  about why it

takes so long for new

evidence-based therapies to

be adopted in clinical practice,

the importance of national

registries,  and what  can be

done to make treatment

guidelines more useful.

Prevention

Laughing your way to lower blood pressure
and less stress

May 15, 2008 Michael O'Riordan

New  Orleans,  LA - Laughter is the best medicine,
a cliché to be sure, but a new study has shown
that laughter yoga, a blend of playful laughter

exercises coupled with gentle breathing and stretching,
can significantly lower systolic and diastolic blood-
pressure levels, as well as bring about significant
reductions in the stress hormone cortisol [1 ].

"Laughter yoga is a concept where
anybody can laugh for no reason at
all," Dr Madan  Kataria , lead
investigator of the study and
founder of the Laughter  Yoga

school. "You don't need any jokes,
any humor, or any comedy. You
don't even need to be happy. What
we do is laugh in a group and
initiate laughter as a form of bodily
exercise, but when we have eye
contact with others, this laughter
becomes real and contagious."

This laughter, explained Kataria,
when combined with yoga
breathing to bring more oxygen to
the body and brain, results in significant biological and
physiological  changes, such as the reductions in blood-
pressure and stress levels.

Speaking with heart w ire  here at the Am erican  Society
of  Hypertension  2 0 0 8  Annual  Meet ing , Kataria said
the idea of laughter yoga began in 1995 with just five
participants in Mumbai, India. Now there are more than
6000 laughter clubs in 60 countries, and the present
study was designed to show that real health benefits
could be obtained from this simple form of exercise.
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Endothelial Dysfunction in Women: follow upHypercholesterolemiaSmoking Hypertension Obesity Diabetes

Hypothyroidism

Sleep Apnea

Inflammation

Mental stress

Ongoing CV risk and Events
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Gender Differences on Impact of Heavy Snowfalls and SCD–Olmsted County

*Independent of age, year, season, temperature, rain
Gerber: JACC, 2006

Men shoveling
snow

Women are more resistant to 
effects of shoveling snow

Men – RR = 1.30 (1.0-1.69)

Women – RR = 0.69 (0.48-0.99)
P=0.005*

Women should do more 
shoveling and spare the men

Potential

explanations


