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ÅWhy should we worry about CVD?

ÅHow do CV risk factors influence development 

of CVD across the lifespan? 

ÅWhat conditions are associated with chronic 

inflammation in youth? 

ÅWhat should we measure (lab, CV imaging) to 

assess inflammation-related risk?

ÅHow does HIV affect CV risk specifically?

ÅWhat can we do to improve the outcome?

Questions:



Why? Should Non-Cardiologists

Care About Atherosclerotic CV Disease?

WHO World Health Statistics 2013; Rosamond Circ 2007; figure = Mozaffarian 2016

ÅCVD accounts for 1/3 all cause mortality worldwide 

ÅCosts billions of dollars 

ÅOnly 1% CVD due to Congenital Heart Disease

Health Care Costs (in billions of dollars)

Total CVD

HTN

Circulatory

Stroke

$108.7 billion



Time Course for Development 

of Atherosclerosis:  
Aging Begins at Conception

ÅAtherosclerosis is a slow process that begins early in life

and is accelerated by adverse levels of CV risk factors such 

as obesity, HTN, dyslipidemia and insulin resistance.
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*P<0.01 for trend, N = 204, 2-39 years; Berenson, NEJM 1998.  

But Does Actual
Atherosclerosis Develop in Youth?

ÅLongitudinal study of CVRFs starting in Youth

ÅAutopsies on subjects who died from external causes

ÅClustering of CV Risk Factors measured in youth leads to 
ÅGreater fatty streaks & fibrous plaques, 

ÅThicker renal arteries
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Measurement of CVRFs  
Should Start in Youth
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ÅElevated CVRFs exist in Youth: Levels differ from adults, 
change with rapid growth, but CVRFs óTRACKô so are 
helpful to predict adult levels & CVD.



Childhood BMI 
Predicts Metabolic Syndrome as Adult

Mean f/u 11.6 yrs; Srinivasan Diabetes 2002; N = 745, 8-17 yrs @baseline.

ÅAbility to predict diagnosis of Metabolic Syndrome as 

Adult increases with increasing Childhood BMI & 

insulin level.

http://diabetes.diabetesjournals.org/content/vol51/issue1/images/large/db0120152002.jpeg


Choi 2013 ObesRev

Obesity Linked to Higher CRP 
Across the Lifespan

ÅMeta-analysis of  4,633 subjects found correlation 

between BMI & CRP was 0.36 in adults & 0.37 in 

children. 
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Leukocytes Link Inflammation 
to Ischemic CV Disease

ÅNew research uncovered unsuspected inflammatory signaling 

networks that link the brain, ANS, bone marrow, & spleen to 

atherosclerotic plaque & infarcting myocardium



Å>20 prospective studies have shown CRP independently 

predicts CVD and 6 cohort studies have confirmed CRP 

adds incremental value beyond traditional CVRFs.

Inflammation is Associated 
With Hard CV Events

Ridker2004 Circ



ÅWhy should we worry about CVD?

ÅHow do CV risk factors influence development 

of CVD across the lifespan? 

ÅWhat conditions are associated with chronic 

inflammation in youth? 

ÅWhat should we measure (lab, CV imaging) to 

assess inflammation-related risk?

ÅHow does HIV affect CV risk specifically?

ÅWhat can we do to improve the outcome?

Questions:



ÅOBESITY (especially with related IR)

ÅInfections:  HIV, peridontitis

ÅRheumatologic conditions: arthritis, SLE

ÅGI:  IBD, Crohnôs

ÅPulmonary:  Asthma

ÅVasculitis:  Kawasaki, transplant rejection

ÅDiabetes ïTypes 1 and 2

ÅRenal Disease

Conditions Associated with 

Chronic Inflammation In YOUTH
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Test Relation to CV TOD
WBC No Data

ESR FMD (JIA), cIMT (Fam Med Fever , normals)

CRP PWV (smoke, IR), IMT (O, T1DM, BP)

NEGATIVE: FMD, IMT (FH)

IL -6 PWV (APSGN)

NEGATIVE:  RHI

TNF-Ŭ No Data

SAA cIMT (Fam Med Fever, normals)

NEGATIVE:  cIMT

What Should We Measure To Evaluate 

CV Risk Related to Inflammation?

Inflammatory Markers



Test Relation to CV TOD

Myeloperoxidase 
(leukocyte activation)

NEGATIVE: RHI

Adiponectin
(adipocytokine)

cIMT (O, normal)

Fibrinogen (clotting) cIMT (FMF, normals)

sICAM -1 (leukocyte 

adhesion molecule)

cIMT , FMD

NEGATIVE:  cStiff (O, BP)

sVCAM-1 (leukocyte 

adhesion molecule)

Correlates with BP

NEGATIVE:  no correlation with BP

P-selectin (leukocyte 

adhesion molecule)

cIMT (FH)

E-selectin (leukocyte 

adhesion molecule)

cIMT (O, BP)

NEGATIVE: FMD

What Inflammatory Markers 
Should be Measured?

Markers Related to Inflammation



Non-Invasive Methods
to Assess Atherosclerosis TOD

ÅCarotid US (IMT)
ÅArterial stiffness 
(PWV)
ÅEndothelial function 
(FMD)
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N=2232, 63 years, 58% women; Mitchell 2010 Circulation; OôlearyNEJM 1999; Suzuki 2008 Am Hrt J 

ÅHigher PWV (stiff) associated with 48% increase in 
CVD risk above & beyond traditional CVRFs

ÅHigher cIMT predicts Stroke & MI
ÅLow FMD associated with greater CV Events in Met 
S patients over 6.75 yr f/u.

Why Study Vascular Target Organ 

Damage? TOD Predicts CV Events



Intima -Media Thickness
with Arterial Ultrasonography

ÅCan Image Common, Bulb, Internal 
Carotid or Femoral
ÅUse óMeyerôs Arcô for Longitudinal Studies
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Stein JASE 2005 & GepnerJASE 2006; Bots Stroke 2003



Freedman & Urbina, Int J Obese 2003, N=513, P<0.05.
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ÅcIMT measured in young adults.  

ÅThose with thicker carotid arteries (solid line) were significantly 

more obese as children even after adjustment for Chol & BP.

ÅDifferences in BMI demonstrated starting around age 10.

Childhood Obesity Leads to 

Thicker Carotid as Adult

Age (yrs)



High Lipids in Childhood 
& Increased cIMT as Adult

ÅSubjects from BHS, Muscatine, Young Finns, Muscatine & 

Childhood Determinants of Adult Health (Australia ) combined. 

ÅChildhood lipids classified as normal, borderline or high based on 

both NCEP and NHANES cutpoints

ÅRegardless of definition used, high childhood LDL & low HDL 

predicted thicker cIMT as adult (age 29-39 years).

Magnussen JACC 09

http://i3cconsortium.org/index.html
http://i3cconsortium.org/index.html


Multiple CVRFs in Youth Affect 

the Adult cIMT Young Finns Study

N=1809; age 3-18, followed 27 years; Juonala 2010 Eur Hrt J; Juonola2006 ATVB; 

Hylahava2008 JintMed

ÅNumber child CVRFs was associated with 6-year change in adult cIMT

even after adjusted for adult CVRF and genotype.

ÅInfrequent fruit and low physical activity were the most powerful in 

predicting accelerated progression.

ÅCRP & SAA not independent contributors.  


