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hsCRP (High Sensitivity C- Reactive Protein)
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High Blood Pressure o

e Blood pressure Is written as two numbers. For
example your doctor may say, “one twelve
over seventy-four”

Systolic pressure : this is the top number and it reflects
the force exerted against your blood vessels when your
heart pumps, or beats

Diastolic pressure : this is the bottom number and it is
the force on your blood vessels when your heart is relaxing
between beats




High Blood Pressure

e Normal blood pressure -- less than
120/80 mm Hg.

e Prehypertension -- blood pressure
between 120-139/80-89 mm Hg.

e High blood pressure -- the top number is
140 or higher. The lower number is 90 or
higher or both.

e Diabetes or kidney disease? Blood
pressure should be less than 130/80 mm
HQ.



High Blood Cholesterol 2o

e There are two kinds of cholesterol — LDL “bad”
and HDL “good”.

e High levels of low-density lipoprotein (LDL)
cholesterol (the “bad” kind) can clog arteries that
feed the heart and brain, causing a heart attack or
stroke. —
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High Prevalence of Coronary

Atherosclerosis in Teens and Young Adults
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17% of Teenagers Are Already Affected
by Atherosclerosis!




Natural History of CAD:

Consistent Evidence of Early Atherosclerosis

Coronary Atherosclerosis in Younger Patients
® Transplant (in vivo) data
o Necroscopy data

Patients With CAD, %
25865883883

<20 20-29 30-39 4049 =50

Age (y)
The disease begins earlier than often considerad and is (aventually) systemic.

Barerdon &5 et el W Engl J Med 153338 1500 1654
Tuzcw EM ot a1 Circuialinod 1855 5111081713



INTERHEART:

Focus on 9 risk or protective factors

Design Large international case-control study

SELE RGN 12 461 cases; 14,637 controls;
32 countries

Objective To determine association of first Ml with:
Smoking Lipids Hypertension
Diabetes Obesity Diet
Physical Alcohol Psychosocial
activity consumpltion factors®

Follow-up 4 years, February 1999-March 2003

"8, Mress, Cepression Yugul S ol al Lancal 20048 354 G07.552



INTERHEART: Impact of

Multiple Risk Factors on CV Risk

4 1.9

=:| ¢ 3 y

1 1 T 1 1 i 1 T | |
Smk DM HTN ApoB- 1+2+3 All4 All4 All4 Al Risk

(1) (2) (3) ApoAi +0bes +Ps Factors
(4)

512 e
E i 1ﬂ+1,ﬂ- +
% ﬂl: 42,3 E; ?
= 64 +
g 327 1;.-3

16—

% HE L A 3.3
:

"OhE3E N0 DIOEET G & dubEhD Sk
Cl = comfidands inbénval, Sk = !.I'I'l!‘l:ll'hj_ HTHN = BryDiarria o,
Apt 2 a0ohpopeolan, 0 = chersly, P = pLy sl fadiods Yusuf S elal Lanoed 200368 437.052



INTERHEART: 9 Modifiable Factors

Account for 90% of First-MI Risk Worldwide

PAR,%

Smoldng Fruits/ Exercise Alcohol HTM DM Abdominael Pz Lipids ANl9nsk
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Lifestyle Factors
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Age-standardized prevalence of CVD 290
risk factors among Chinese men and eses
women °
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% (Standard 1z Ag /7

Error) 2w

p o o= 53.6 (0.6) | 26.1 (0.5) | 5.2 (0.2)

34.4 (0.5)

28.2 (0.5)

NP S 53.8 (0.8) | 27.6 (0.7) | 4.9 (0.3) | 60.6 (0.8)

26.1 (0.7)

VIV 54.7 (1.2) | 16.9 (0.9) | 3.4 (0.4) | 63.5 (1.2)

27.6 (1.1)

PV 54.3 (1.5) | 27.4 (1.3) | 5.2 (0.6) | 62.1 (1.4)

28.4 (1.3)

SSRGS 54.0 (1.7) | 39.1 (1.7) | 6.7 (0.8) | 58.8 (1.7)

22.5 (1.3)

VN 48.8 (2.4) | 46.5 (2.4) | 6.8 (1.1) | 49.9 (2.4)

21.0 (1.9)
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S gl o=l 53.4 (0.8) | 24.6 (0.6) | 5.4 (0.3) | 6.8(0.4) | 30.5 (0.7)
IRV V. Ml 43.4 (1.2) | 10.4 (0.7) | 2.8(0.4) | 4.6 (0.6) | 26.3 (1.1)
IRV 54.9 (1.4) | 25.9 (1.3) | 5.5(0.7) | 6.7(0.9) | 35.7 (1.4)
SRV M 64.0 (1.7) | 37.7 (1.7) | 8.8(1.0) | 8.7 (1.0) | 32.9 (1.6)
R 67.4 (2.2) | 49.0 (2.3) | 8.8(1.1) | 11.0 (1.5) | 27.7 (2.0)
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SE - Standard Error 2 4 % (SE) 3% % (SE)
1 79.9 (0.5) 83.1 (0.5)

| 4

% (SE)
93.1 (1.1)

35—44 3%,
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55— 64 3K,

65— 74 3%
A 4
S -

745(0.9) | 73.4(0.9) | 88.7 (2.1)
82.5(0.9) | 86.4(0.8) | 93.2(1.6)
83.6 (1.1) | 92.7(0.7) | 98.1(0.7)
85.7 (1.4) | 92.9(1.1) | 99.6 (0.3)
88.8 (0.6) | 92.3(0.5) | 96.3(0.8)
70.4 (0.8) | 73.7(0.8) | 90.3(1.5)




Substantial Amplification of Risk

Factors in Primary Prevention

Framingham Risk Calculation

10-year Risk,%

R of drvelopeng CAD o 10 yiars, a00ondng 1o spadtied BF kvels, otter
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by el rod rAogram, igaaile smoking, glutoss minlrance Foliowing
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Criteria for Clinical Identification of the

Metabolic Syndrome According to ATP Il

1.  Waist circumference =40 in
(men), or >35 in (women)

2. Tnglycerides =150 mg/dL

3. HDL-C <40 mg/dL (men)
or <50 mg/dL (women)

BP =130/=85 mm Hg
5  FBG >110 mgidL

2

3 of 3 required for diagnosis

Expeiart Fani| on Dotecbon, Evaluabon and Trsatmsing of
ATF Il = MNabgnal Choketond| Educabon Program Rdul) FHigh Essod Chobitonsl oh Adults (ATF 1) Jakil

Trasatrodl PassH || SO 205 24 B0 AT



IDF Ethnicity- and Sex-specific Criteria

for Central Obesity

VWaist Circumference (in)

Men VWomen
Eurocpean ‘ =37 =32
Sub-Saharan African
Middle Eastern
South Asian : =35 »32
South/Central American
Chinese =39 =32
Japanese =34 =35

D = intihnatonal Dealsatis F o aon

The IDF corgasus worldeads Sefnbon of T matadolds symdmmss
Anvmalabdd ol w1 eg'vwebapEnddocwma abobc myrcdromes dodfimebon padl
Arcaased by 28, 00T



Body Mass Index:

Proposed Asian Criteria

Classification of Obesity BMI (kg/m?)
Proposed Previous
Asian Crileria VWHO Crileria
Underweight <18.5 <18.5
MNormal range 18.5t0 <23 18.5t0 <25
Overweight 2310 <25 29 to <30
Obese 225 230
Achabed froem Josiin Dlabedes Conber
Whiat b5 B Dei Bochy maes inckex for Aslans and Pacilic
Eslarchirs: i prpvent labudes?

dvealably ot FRID: fiveww, josin ong ool bocdhmass shim
WHD = Warkd Haai Croarizstion Acoostid Ay 22, 2007,



At Least 50% of Persons With Diabetes
Have Concomitant Hypertension and

Dyslipidemia

137,745 managed-care enrollees

Diabetes
alone

Diabetes +
dyslipidemia Diabetes +
hypertension +
dyslipidemia

Caloy JV @l al. Am J Mar) Cave. X002 10(pa 2 1E3-T0



Is There a Single Unifying Etiopathology to

the Metabolic Syndrome?

Mot well defined, but a major factor underlies most of
the criteria of the syndrome:

INSULIN RESISTANCE!



Insulin Sensitivity in Various Clinical

States

Glucose Uptake
(Insulin Sensitivity)

Controls Type 2 IGT Obesity Essential
Diabetes Hypertension

DeaFroasd FA of ol Diatwdps Cave. 19902 15318 2
Cpfroned Rl of ol Osadder Care. 1950 14 1T 104,
Corgrtors Matal Devrboled 195347 244247
Fastardar E Raradabian 1025 44 1517



Ethnic Groups Have Lower Insulin

sensitivity Vs Whites Among Healthy
Subjects
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el OUrdd v wiheters
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Major Cardiovascular Events* by

Metabolic Syndrome Status

0.20
- Matabolic syndrome (n=5584)
? — Mo metabolic syndrome (n=4417)
w
= 0.15 HR=1.44 (95% CI, 1.26=1.64)
: P<0.0004
o
s
E 0.10
S
S
E 0.05 1
a
u -. i L] Ll L L3 I
0 1 2 3 4 5 B
Time {y)

"CHD death; nonfatal, nonprocedurs-related MI;
resuscitated candenc arrest; fatal or nonfatal Siroks. Dririvearen P ot ol Lancel 2006353 910928



Who Is the Intermediate
(or clandestine high-risk)
Patient?




Case: 51-year-old East Indian Woman

- Strong family history of diabetes (DM), heart disease;
nonsmoker

- No specific complaints; seen for an execulive physical

«+ Height, 5 ft 1 in; weight, 128 |b;: BMI, 24 kg/m?; waist, 33 in
- BP,138/82 mm Hg; HR, 84 bpm

« Liver edge 1 cm below costal margin; rest normal

- FBG, 96 mg/dL; normal renal function; TSH, 2.4 mIU/L:
HbAlc, 5.8

- TG, 209 mg/dL; HDL-C, 52 mg/dL; TG, 225 mg/dL;
LDL-C, 112 mg/dL

Does this “healthy” patient have metabolic syndrome?

BN = Ry irairis i, BF = blood poossus, HI = hadrt fade; B = bodts pid mincte, FBG = fasng biood glacod,
TEH = fhyroddmmubating hommans, HbATE = hamaogiobin Ale, TC = meal chokadingl HDL-C = high-canmity Ipopnotin
chobethitol, TG = Mo Oiaded, LIK -C = endidel ity besiplotiet & Rdbatianad



Case: NCEP/Framingham Estimate

of 10-year CHD Risk (Women)

Pots 9 4 o 3 (6 &8 10 11 12 13
Total Cholesterol Points (Age, y) HOL-C

(mgldL) 2039 4049 5050 60469  FO-FO (migdL) Points
<160 o 0 0 0 o =60 -
160-159 4 3 2 1 0 5056 :,’i)
200-239 7 C%) 3 1 0 4049 1
240-2T9 9 4 2 1 =40 2
=280 11 2 5 3 1

_Mt. i Bp Points

Points
Age iv) 2030 4049 5050 6089 Toe <120 a 0
& mm
Nonsmoker 0 0 i) r 10139 1 :
Smoker 8 y 3 1 1 140-150 a2
*160 2 3
Point total: €00 1 2 3 & 5 68 7 &8 9 10 11213 14 15 16 >17
104year risk: <11 1 1 1 1 2 2 3 4 5 0 8 12 16 20 25 =30
FMOEP = Maanangl Crdbrananol Edue st F'-II:-FG'I"I Expie1 Fasil o Dibichon, Evaiuabon, and Tisdtrrarg of Hoh Bioass

Chedsiaenl i AGURS (ATF ) JALEA 00 265 24502407



Some Considerations for the

Intermediate-risk Patient

- Many intermediate-risk patients are simply young
high-risk patients

- Treating intermediate-risk patients before they
become high-risk might reduce their lifetime risk

« Atherosclerosis develops for decades before
symptoms occur, cholesterol-lowering therapy slows
the progression of atherosclerosis
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Increasing HbA1c Increases

Vascular Event Risk

Microvascular
complications

*
o+
= Ml and
— macrovascular
e l‘:' T complications
’

+—Jf' T

Incidence per 1000
Patiant-yoars, %

[ | e

= L=

.-r'r_f_l_l_l_l_l
05 B [ g 9 10 11
Updated Mean HbA1e, %"

*Updated mban HOA I ks adusiod M 836, Sox, and sthiet orolp

M = mvpocandal inlaccson Sramon M o & BAY 2000321 05210



CHD Risk Appears to Begin at “Low”

Fasting Glucose Levels

N=17,869 men 40-54 vears of age: follow-up 33 years
1.6

1.2 - ]

0.8 -
E L} l! L]

54 [ 90 108 1426 144 162 180
OGTT Blood Glucose (mg/dL)

04 -

=
=

ﬁ

CHD Mortality (log hazard ratios)*

~

*Rislatred 1o barsalind grocp of ol mae wah Blood glecose <53 mahil
CGTT = ol Qluc ot bobidand el Brunfiat E. ol & [habpies o 200520 2631
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NCEP ATP lll: Risk Reduction Targets

ATP lll Classification of LDL-C, TG, and
HDL-C {(mg/dL)

Primary: LDL-C
< 100
100-129
130-159
160-189
=190
Secondary: TG
< 150
150-199
200499
= 500
HDL-C
< 40
= 60

Adapted fram RCERP ATP L Circaiaton. 2002,106:31 43-3421.

Optimal

Near optimal/above optimal
Borderline high

High

Very high

Desirable
Borderline high
High

Very high

Low
High




Framingham Heart Study: 4-year CHD
Risk in Men 50-70 Years Old by LDL-C

and HDL-C

Relative CHD Risk

HDL-C
(mgldL)
m25
45
[es
a5

1

Castidi VP of ol AL 158 208 SRR Sps

100 180 220
LDL-C (mg/dL)
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CHD Risk According to HDL-C Levels

Framingham Study

4.0 4.0
% 3.0
(.4
£ 20 2.0
[
I
L
1.0 1.0
0 1 I i
23 45 65
HOL-C {mg/dL)

Karnel WE_ Am J Canctal 18831 52 88128 Copynioht £1553. with pafmesainn bom Excerpla Medca Inc



Framingham Heart Study: 4-Year CHD Risk in

Men 50-70 Years Old by LDL-C and HDL-C

3.5*]
3 .
x |
ﬁ 2.5
g 2
& .
g 1.5 =
= 0.5 4
0D -
100 160
LDLC

Cactoli WE of ol JA0EA TG XI0 RS- 18



Causes Of Low HDL Levels

- Genetic Apo A-1 deficiency (impaired synthesis)

- Familial HDL deficiency and Tangier disease
(Increased catabolism)

+ Enzyme changes affecting HDL metabolism
(genetic; acquired)

- Increased CETP activity

- Lipoprotein lipase deficiency

- Increased hepatic lipase activity
~ LCAT deficiency

- Insulin resistance/metabolic syndrome
- Drugs: B-blockers, benzodiazepines, anabolic steroids

LECAT = fCithn R Peoiirst o il Sy R Mol e drid



Other Methods That Raise HDL

" Beneficial: Mon-beneficial:
- Exercise « Insulin
« NMiacin . Steroids
-« Sialins , + Torcetrapib
Queslionable:
+ Alcohol
« Estrogen
« Fibrates
« TZDs
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Atherosclerosis Is an Inflammatory

Disease

Monocyte @H Vessel Lumen

@m@wé

Cytokines
Growth Factors
Mahilupmtalnaﬂs

Cell Fr-:trl'afati-nn @ ‘\

Matrix Degradation Foam Cell Macrophage Intima

Ross BN Engl J Mad 1595 340115124



hs-CRP and Risk of Future Ml in

Apparently Healthy Men
Jeaeesssssmmmmm P Trond <0.001 S
8 - P<0,001
P<0,001
=
2
2
i R
&
D .
2 3 4
D.056-0.114 0.115-0.210 >0.211

Quartile of he-CRP (range, mgidL)

Rudca FM ot 8 N Eogl J M 1987 336 97 R8T



Statins Reduce C-Reactive Protein

Median Change in Placebo-controlled Trials With Hypercholesterolemic Patients
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52 weeks 24 weeks B weeks 12 weeks
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o X425 JE /& (Metabolic Syndrome)
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Relationship between major depression

and cardiovascular disease

Stress

Depression:
= Depressive Mood
=4 of pleasure
= lnsomnia
=3 of libido
-3 of appetite

L

|::> HYPOTHALAMUS

A4
CRH

IMMUNE SYSTEM

ANTERIOR PITUITARY

L
ACTH

ADRENAL GLANDS
<::| CORTISOL CATECHOLAMINES

Increased secretion of
cytokines
FNT-a, IL-1, IL-6

Adrenal Sympathetic
Hyperactivity

Commmms

ALTERATION OF THE REGULATION

OF THE CENTRAL NERVOUS SYSTEM

ENDOTHELIUM AND VESSELS

4 of platelet activity
vasoconstriction

::> HEART

Myocardial ischemia
& of the heart rate variability
Ventricular arrythmias
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