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Dosis estatina
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% de reduccion de c- LDL

Elaboracion propia del Dr. FJ Garcia-Norro Herreros.
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SCORE chart: 10-year risk fatal cardiovascular
disease (CVD) in population at high CVD risk

| Women | | Men |
[Non-smoker| [ Smoker | Age |[Non-smoker| [ Smoker |
13 15 17 19 22 14 16 19 22 26 30 35 41 47
10 12 12 16 1 1215 16 18 21 25 20 24
11 11 12 012 15 17 20 24
' 10 12 14 17 SCORE
24 28 33 B 15% and over
17 20 24 B 10%-14%
14 17 5%-9%
3%-4%
2%
1%
B <%
10-year risk of fatal

CVD in populations
at High CVD risk
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SCORE chart: 10-year risk of fatal cardiovascular
disease (CVD) in population at low CVD risk

| Women | | Men |

[Non-smoker| [ Smoker | Age |[Non-smoker| [ Smoker |

180 10 12 14 15 17 20 23 26
160 10 10 12 14 16 19
19 2 2 2 11 13
1204 12 22 SCORE
180 10 41 13 15 18 B 15% and over
160 2 2 2 2 11 13 B 10%-14%
140 2 2 2 5%-9%
120 - 3%-4%
2%
180 23 1%
160 <%
140
g 10-year risk of fatal
T CVD in populations
e atLow CVD risk
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Factors modifying SCORE risks

Social deprivation-the origin of many of the causes of CVD.

Obesity and central obesity as measured by the body mass index and
waist circumference respectively.

Physical inactivity.

Psychosocial stress including vital exhaustion.

Family history of premature CVD (men: <55 years; women: <60 years). ‘

Autoimmune and other inflammatory disorders.

Major psychiatric disorders.

Treatment for human immunodeficiency virus (HIV) infection.

Atrial fibrillation.

Left ventricular hypertrophy.

Chronic kidney disease. l

Obstructive sleep apnoea syndrome.
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Risk categories (1)

Very Subjects with any of the following:

high-risk » Documented CVD, clinical or unequivocal on imaging.
Documented clinical CVD includes previous AMI, ACS,
coronary revascularization and other arterial
revascularization procedures, stroke and TIA, aortic

aneurysm and PAD. Unequivocally documented CVD on

or carotid ultrasound. It does NOT include some increase
continuous imaging parameters such as intima-media

thickness of the carotid artery.

« DM with target organ damage such as proteinuria or with
a major risk factor such as smoking or marked
hypercholesterolaemia or marked hypertension.

« Severe CKD (GFR <30 mL/min/1.73 m?2).
*» A calculated SCORE £10%.

imaging includes significant plaque on coronary angiography

in
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Risk categories (2)

S LB R Gl Subjects with:
» Markedly elevated single risk factors, in particular cholesterol

>8 mmol/L (>310 mg/dL) (e.qg. in familial
hypercholesterolaemia) or BP 2180/110 mmHg.

* Most other people with DM (with the exception of young
people with type 1 DM and without major risk factors that
may be at low or moderate risk).

*» Moderate CKD (GFR 30-59 mL/min/1.73 m?2).
» A calculated SCORE 25% and <10%.

| SCORE is 21% and <5% at 10 years. Many middleaged
subjects belong to this category.

Low-risk SCORE <1%.
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Treatment targets and goals for cardiovascular
disease prevention (1)

Smoking No exposure to tobacco in any form.

Diet Healthy diet low in saturated fat with a focus on whole grain
products, vegetables, fruit and fish.

Physical 2.5-5 h moderately vigorous physical activity per week or
activity 30-60 min most days.

BMI 20-25 kg/m?Z, waist circumference <94 cm (men) and

Body weight | 24 ¢m (women).

Blood

<140/90 mmHg.
pressure
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Treatment targets and goals for cardiovascular
disease prevention (2)

Lipid LDL-C is
the primary
target

Very high-risk: LDL-C <1.8 mmol/L (70 mg/dL) or a
reduction of at least 50% if the baseline is between 1.8 and
3.5 mmol/L (70 and 135 mg/dL).

High-risk: LDL-C <2.6 mmol/L (100 mg/dL) or a
reduction of at least 50% if the baseline is between 2.6 and
5.2 mmol/L (100 and 200 mg/dL).

Low to moderate risk: LDL-C <3 mmol/L (115 mg/dL).

Non-HDL-C secondary targets are <2.6, 3.4 and
3.8 mmol/L (100, 130 and 145 mg/dL) for very high-,
high- and moderate-risk subjects, respectively.

HDL-C: no target, but >1.0 mmol/L (40 mg/dL) in men and
>1.2 mmol/L (48 mg/dL) in women indicates lower risk.

TG: no target but <1.7 mmol/L (150 mg/dL) indicates lower
risk and higher levels indicate a need to look for other risk
factors.

Diabetes

HbAlc: <7% (<8.6 mmol/L).
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A systematic review and meta-analysis of
the therapeutic equivalence of statins
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Weng TC, et al. J Clin Pharm Ther. 2010;35;139-151
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IMPROVE-IT: Frst large trial evaluating clinical efficacy of

combination EZ Smva vs. smvastatin
(| e., the addltlon of ezetimibe to statin therapy):

Does Iowermg”‘LElL C with the non-statin agent ezetimibe reduce
cardiac events?

Goals

s (Even) Lower (Eve\) Better’?" >

(estimated mean LDL-C ~50 vs. 65mg/dL)

Sa'fety of ezetimibe
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LDL-C and Lipid Change§_

T 1 Yr Mean LDL-C TC TG
Simva 69.9
EZ/Simva 52

in mg/dL -16.7
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ndividual Cardiovascular \ %yn]’

ndpointsand CVD/MI/ Sroke

HR  Simva* EZ/Simva* p-value
All-cause death 0.99 5.3 15.4 0.782

1.00 6.8 6.9 0.997
0.96 5.8 D.{ 0.499

0.87 14.8 13.1 0.002

0.86 4.8 4.2 0.052
0.79 4.1 3.4 0.008

0.95 23.4 21.8 0.107
1.06 1.9 2.1 0.618

—— 0.90 22.2 20.4 0.003

Jfb . *7-year
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Figure 3. Weighted Between-Group Difference in Achieved Low-Density Lipoprotein Cholesterol (LDL-C) Level and Relative Risk for Major Vascular
Events for Each Class of Intervention

0.304
Relative risk reduction per 1-mmol/L (38.7-mg/dL) reduction in LDL-C:
23% (relative risk, 0.77 [95% Cl, 0.75-0.79]; P<.001)
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Possible causes of hypertriglyceridaemia (1)

Genetic predisposition.

Obesity.

Type 2 diabetes.

Alcohol consumption.

Diet high in simple carbohydrates.

Renal disease.

Hypothyroidism.

Pregnancy (physiological triglyceride concentrations double during the third
trimester).
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Possible causes of hypertriglyceridaemia (2)

Paraproteinaemia and auto-immune disorders such as systemic lupus
erythematosus.

Multiple medications including:

* Corticosteroids.

*» Oestrogens, especially those taken orally.

* Tamoxifen.

* Antihypertensives: adrenergic beta-blocking agents (to a different
degree), thiazides.

* Isotretinoin.

* Bile acid-binding resins.

* Ciclosporin.

» Antiretroviral regimens (protease inhibitors).

* Psychotropic medications: phenothiazines, second generation
antipsychotics.
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Drug treatments of hypertriglyceridaemia

Recommendations Class | Level

Drug treatment should be considered in high-risk patients with IIa
TG >2.3 mmol/L (200 mg/dL). tla

Statin treatment may be considered as the first drug of choice
for reducing CVD risk in high-risk individuals with IIb
hypertriglyceridaemia.

In high-risk patients with TG >2.3 mmol/L (200 mg/dL)
despite statin treatment, fenofibrate may be considered in IIb

combination with statins.
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Serum Triglycerides in Coronary Artery Disease

MARGARET J. ALBRINK, M.D., ond EVELYN B MAM, Ph.D.; New Haven, Conn,

The identification of cholesterol as a con-
stituent of atheromatous plagues has aroused
recurrent waves of suspicion  that  lipid
metaledlism is in some way responsible for
the  development  of anl
coronary artery disease. Lipids are trans-
ported in serum as constituents of three
major classes of compounds: cholesteral and
ils esters, phospholipids, and triglycerides
or neutral fat. Most investigations in re-
cemt years have eentered about the notion
that serum cholesterol plays a causative roke
in the development of coronary artery dis-
case in spite of nuwmerous atudies focusing
altention on triglyn:n:]q:.\'. Included in these
studies are reports of increased turbidity
increazed and prolonged chylomicronemia,
aml increased ratio of §- to a-lipoproteins.
Although triglycerides rather than  cho-
lesterol are chiefly responsible for turbidity
of serum and constitute an inportant {rac-
tion of A-lipoproteins, the quantitative esli-
mation of triglycerides has been largely
neglected  in studies of serum lipids in
eoronary arlery disease.

The present research was undertaken to
observe the interrelations of the three major
serum lipid fractions '*; their interrelations
had been studied in certain metabolic dis-
orders in 1943.5% The neglected fraction,
triglyeerides, appeared to be most frequently
elevated in eoronary artery disease,”

atherosclernsiz

Sulwnitted for publication July 11, 1958

Presented ot the 7ist annual mecting of ihe
Association of Ameriean Physicians, Aflamtic iy,
N, ., May 6, 1958

Froim the Department of Internal Medicine, Yale
University School of Medicine, and the Medical
Service, the Grace-New Haven Commonity Hoss
ptal,

This investigation was supported (in pari) by
research Grant H-M98 from (be National Heart
Institufe and research Grant A-392 {rom the In
stitute of Arthritis and Metabolic Diseases, Public
Healili Service.

Materials and Methods

The subjects were 1 patients with o history
of & documented myocardial infaretion 1 day 1o
12 wewrs previoosly, confirmed by electrocardio-
groplie stuclies amd Iabioratory and clinical Andings
The patients were obtaived charing the pasi five
yewrs from ihe clinies and inpatiens wervices of the
sruce-New Haven Hospital, aml we include all
patients mecting  the above reguirements whose
physicins requested liphd determinations. “The 100
paticnis, 82 men and 18 women, raogel [rom 21
to 7B years ol age, the greatest number being in
the 50's, Eleven were dinbetics

Coniral subjects consisted of 2 heterogencous
group of healthy medical school students and per-
soninsel, healthy  industrianl workers, and hospital
patients without evidence of {oeal vaseular Jisease
al  withowt  known metalolic disorders,  Ages
runged {rom 20 w0 78

Blooxd was drawn belore breakfast, aml the
seren was amalyred for towal fatty acids after
hydrolyais, [or todal cholesterod, and for lipid
Iﬂu:n!.phllnll.' 'TriKL)'L'l:ruk I-:ltl}' acids were osti-
mated by suliracting the fatty ackds attribated o
cholesterol esters and phospholipids from the total
fatty acids, Cholesterol. phospholipid  ration were
ot remarkable.

Normal mnges for cholesterol ad iriglyeerides

were etablished g two standard deviations abave

EHEATATH SR,
ke W MALER

i TEARE

Fig. L—Concemtration of cholesierol by age
i the sera of B2 men, including @ diabetics, with
a history of myocardial infarction (upper graph)
andd of 13 normal men (lower graph). In each
a horizontal line indicates the upper lmit of nor-
mal, 260 mg. %
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ASSOCIATION BETWEEN MULTIPLE CARDIOVASCULAR RISK FACTORS
AND ATHEROSCLEROSIS IN CHILDREN AND YOUNG ADULTS

GERALD 5. BERENSON, M.D., SATHANUR R. SriNfvasan, Pi.D., WEMANG Bao, PH.D., WiliiaM P, Newwas 11, M.O.,
Richann E. Tracy, M.D., PH.D., ann Winoy A, Warmaaey, M5, roR e Bocausa Heart Stuoy

ABSTRACT

Background In adults, cardiovascular risk factors
reinforce each other in their effect on cardiovascular
events. However, information is scant on the relation
of mulliple risk faciors (o the extent of asymplomatic
atherosclerosis in young people.

Methods 'We performed aulopsies on 204 young
persons 2 1o 39 years of age, who hiad died from var
ious causes, principally trauma. Data on antemortem
risk Tactors were available for 93 of (hese persons,
who were the focus of this study. We correlated risk
factors with the extent of atherosclerosis in the aorta
and coronary artones.

Reswdes The extent of falty streaks and fibrous
plagues in the 20a and coronary arteries increased
with age, The association between fatty streaks and
fibrous plagques was much stronger in the comonary
arteries (r=0.80, P<0.001) than in the aorta (r=0.23,
P=0.03). Among the cardiovascular risk factors, body-
mass index, sysiolic and diastolic blood pressure,
and serum concentrations of total cholesterol, tri-
glycerides, low-densily lipoprotein cholesterol, and
high-density lipoprotein cholesterol, as a group, wers
strongly associated with the extent of lesions in the
aorta and coronary arteries [canonical correlation [a
measure of the association between groups of vari-
ables]: r=0,70; P<0.001). In addition, cigarette smok-
ing increased the percentage of the intimal surface
involived with fibrous plaques in the aorta (1.22 per-
cenl in smokers vs. 012 percenl in nonsmokers,
P=0,02) and fatty streaks in the coronary vessels
(B.27 percent vs, 2.89 percent, P=0.04}, The effect of
muliiple risk faciors on the extent of atherosclorosis
was quite evident. Subjects with 0, 1, 2, and 3 or
4 risk factors had, respectively, 19.1 parcent, 30,3 par-
cent, 379 porcent, and 35.0 percent of the intimal
surface coverad with fatty streaks in the aorta (P for
trend =0,01). The comparable figures for the coro-
nary areries were 1.3 percent, 2.5 percent, 7.9 per
cent, and 11.0 percent, respectively, for fatty streaks
{P for trend =0.01) and 0.6 percent, 0.7 parcent, 2.4
percent, and 7.2 percent for collagenous fibrous
plagques (P for trend = 0,003).

Conclusions These findings indicate that as the
number of cardiovascular risk factors increases, so
does the soverity of asymplomalic coronary and aor
tic atherosclerosis in young people. (N Engl J Med
1998,338:1650-6.)
©1gE, Massachusons Modical Society,

1650 - Junc 4, 1998

THEROSCLEROSIS leading to coronary
heart discase is complex in origin. In-
volved in the pathogenesis of atheroscle
rosis are hemodynamic, thrombotic, and
carbohydrare—lipid metabolic vartables, along with
intrinsic characteristics of the arterial wall.! These
physiologic and biechemical factors underlic the clin-
ical events that may eventually oceur. Environmental
factors such as smoking or a sedentary lifestyle also
contribute to this process. The progression of ath
crosclerone discase and the increasing severity of
i w the presence and
extent of cardiovascular risk factors but also to the
persistence of risk factors over time.?? Sudden death
may occur in a young person with only a single le-
sion complicated by a coronary thrombas, without
extensive vessel discase, Consequently, the extent of
vascitlar lestons may not be dircctly related 1o the
occurrence of dlinical events, such as myocardial in-
farction. Morbidity due o comonary artery discase,
however, 1s generally rela xtent of vascular
lesions.* In this regand, cal risk factors are con
sidered o be uscul in predicting the severity of
herosclerosis.®
tudics have established thar muld
ple risk factors increase the probability of umimus
cvents, since cardiovascular risk F
wee each other in their influence on murl\1
and mortality® Although a speafic risk factor infl
cnces the risk that a person will have cardiovascular
disease, risk factors tend 1o aggregate and usually ap
prcar mbination. Furthermore, since cluster
of risk factors is ¢ in childhood and persisais
ino young adulthood,”* the presence of mulniple
risk factors could indicare the acceleration of athera
scleross in young people,

Coronary arteriography has contribured consider-
ably to elucdaring the relation of the severity of cor
onary artery discase o cardiovascular sk factors
Unformnarcly, assessing the extent of atheroscle-
rotic coronary lesions by this invasive method in
asymiptematic young people is not practical, and its

Foom the Tstme Cemer for Candiovascutar Heahh, Tubame Schooll of
Pubi Feakch and Tiopical Modicine (G5B, 5.R.5., WE., WA W, and
the: Depurumen of Pahokygy, Louisiana St Uunversity Medical Comer
(W, RET) — bunls in New Orlcas. Adulsesn pepeitie propaes:
Rerenson an the Thlame Cemer b Candumanntar Teahls, Thtane Schood
of Pl 1l and Tropacal Medane, 1501 Caral S, D 11, Kew Of
earn, LA 70112 2824,
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Triglyceride Concentration and Ischemic Heart Disease
An Eight-Year Follow-up in the Copenhagen Male Study

Jorgen Jeppesen, MID; Hans Ole Hein, MDY, Poul Suadicani, DI, Finn Gyntelberg, MDD

Background—The role of miglycenides as a sk factor of schemic heant disease (IH1Y) remaing controvenial. For the present
study, we cxamined the relation between Bsting tnglycendes and mk of IHIL in the Copenhagen Male Study,
Methady and Results—Bascline mesurements of Bating lipids and other ITHDY risk fGotors were obtained for 2906 white men
{age range, 53 to T4 yeans) who were inibally free of overt cardiovascular dhsease. Duning an B-year follow-up penod
men had a first THIY event. Crude cumulative incidence rates of THID were 4.6% for the bowest, 7.7% for the middle, and
11.5% for the highost thind of tghycenide bevels (P for trend << 001}, Compared with the lowest third level and adjosted
body mass index, alcohal, smeking, physical activity, yperiensson, non-insulin-dependent diabetes melling, socal
class, and LML and HDL choleterol, relitive rsks of THI (95% confidence interval) were 1.5 (1.0 o 2.3; P=05) and

(1.4 to 34, P<001) for the middle and highest third of inglycende level, respectively. Whe

nglycende levels were

stratificd by HIDL choletorol levels (tnglyeenide thind muloplicd by HIDL cholesteral thind), a clear gradient of mik of 1TH1D
was found with incressing imiglycenide levels within each level of HDL cholesterol, including high HIPL cholesterol leved,

which are thought o provide protection agaanst THIED.
Conclusions —In dle-aged and elderly w

s men, 3 high level of fsong mghcendes & a srong msk fctor of THID

independent of other major risk Getors, inchuding ML cholesteral. {(Cirembafion. 1998 97:1029-1036.)

Koy Words: coronary discase m hipids m lipoprotcins ® rsk (actons

he mole of semon T'G as a sereenmyg test and a mik Gotor of

THI? remakies controversdal.' ™ Although in mwst epademi
ological stusdics 2 positive relitionship has been fooand between
T bewel and the rsk of THID, the osehulnes of TWCARUTING TG
in peneral screcning sregies has been questioned  becanse
matltivariate analysas control for HDL-C woally chiminates o
substantially diminihes the role of TG as 3 predictor of THD
However, the mterpretation of multivariate models that i
chude
problems.” "

nd HIDL-C & complex and asocaied with several
and MIVL-C are chsely sssocisted both

Sec p 1027
distmet robes of TG and HIBL-C m THID in standard malch
variate analysis." * In additson, in comparison with HDL-C, the

dhistribistion of TG level i markedly skewed, requiring loga
rithmic transformation for dstnbution-dependent analywes
sach 2 wandand regreRsinn :lul:hi;._ a seatistical maneuver tha
may not provide an approprate representation of anderlying
biokogical proceses.! Finally, adding o the complexity, some
imdividuak wath very high TG level, such as those with
lipoprotemn phenotype 1 or W, appear to have no mcorcased risk
of THI" With these problems kept in mind, the purpose of the
resent ﬂ.l:l, Was 00 Present analyss of dats from the CMS
o determine the elfect of TG wersus thas ol HIDL-C on the risk
af [HIY

Methods

Participants
The £2MS was staricd in 1970 a8 a prospective candsovascalar stody.™*
The prospecinee male participanis wore dorved from 14 workplaces
Copenhagon: the air force, anmy, mavy, CMergency management
agency, postal service, custosms service, a railroad company, gkl
bank, a tchphone company, throo mamicipal sorvioe comicn (for
electricity snd enginecring snd 5 fiee brigsde), s phanmscoutical
company, and 2 buiking contrctor company. All elgble 6125 men
were employed and aged 40 o 5% yean (meean age, 48 yean); a vol
of 5249 men [BTS) participaccd

In 1985 through 1986, 3 now baseline wan estabdished, which waa
vl for the precet pr wve simdy. AR survivors fin
stady wore muced by mesns of tee Danisk Central  Popudacion
Hegmer. Herween Jume 1985 and Jume 1986, all srvivors
except H emigranis) the erigmal cohoe were invised o
imi whiis sy, Thnee b il thee hindre 5
aggroed and v i comsent. Their & apge was G years fage
range, 55w T4 yeand. The sudy wok plae ar The €
Populsson Susdy, Glostap Hospiml, University of Copenhagen
(Denmark). Esch asbjent wis imerviewed by @ physican (HOH )
regarding a previcudy complesed questionnure snd examaned, wich
Beight, weight, and bleod prosuene mesaremens A venoun
Ibomnill saiwipbe was vaken afier the sibjeos had fased for =

the ir

2 houss for

il o wermim concentrations of ligid

Criteria of Exclusion
Men who st baschne had 3 history of acute myocardial mfardson,
angina pectorn, stroke, or meermittern clndication were excleded

Rerived Auggmt 7, 197, sevision roccived Meoveember 14, 1997, acooptod Movember 23, 1997
rom il Copenbagon Male Sy, Epsdemiclogical Resesch Unie (1. 10001, PS, F.G), Copoahagen University Hoapital, and the Glostrup

Fri
Popuilativn St ol
Corrspandence to 1 Jargen Jopposn, The
Bispebsery, Bakke 23, K- 2400 Copenbagen NV, Denoak
O 18 Amesican Heat Asodistion, loo

Drepartment of bnternal Medhane O, Clostrup Usiversity Hospial, Densark
spenbagen Male Saudy, Fpdomiclogical Wescarch Uni, Copenbagen Unpeenaty Hosgrtal, Rapobjen,
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PLASMA TRIGLYCERIDE LEVEL AND MORTALITY FROM CORONARY HEART DISEASE

Micitaer H. Crigui, M.D., M.P.H,, Geranoo Hess, M.D,, Pu.D., Riouaro Coun, M S,
Livoa D. Cowax, PrDb., Criravatu M. Svcuvoran, Pr.D., Surmant Bavcoiwara, Pr.D.,
Stevew Krrrenevsky, Pr., Davio B, Jacoss, &, Pu.D., Haesoox K O'Graov, M.S.,
axp C.E. Davis, Pu.D.

Abstract . Whather the plasma triglycer-
ide bevel is a risk faclor for coronary heart disesse
has been controversial, and evaluation of the Irigiyceride
level &5 & risk factor is fraught with methodologic defi-
culties.

Methods. Wa studied the association between plasma
triglyceride levels and the 12-year incidence of death from
coronary hean disease in 10 North Amercan popula-
tiong participating in the Lipid Research Cinics Follow-up
Study, while adjusting for the potential confounding efiects
of other risk factors for cardiovascular disease, including
the level of high-density lipoprotein (HOL) cholesterol. Al
analyses were sex-specific, and separate analyses were
periormaed in high and low strata of HDL cholesterol, low-
density fipoprotein (LDL) cholesterol, fasting plasma giu-
cose, and age.

Fesults. Thtrlludmrydulhnhuhmlnd
wormen increased with the triglyceride level. In Cox pro-
portional-hazards models adjusted for age, in which the
natural log of the trighcende levels was used 1o give a
mormal distribution, the relative risk per natural-log unit of
Irighycands (8.9., A Wglycende lvel ol 150 mg per deci-
liter vs. a level of 55 mg per deciliter) was 1.54 (95 per-
cont confidence interval, 1.19 1o 1.98; P=0.001) In men
and 1.88 (85 porcend confidence mnterval, 1.1 1o 2.88,

ESPITE decades of interest and numerous clini-
cal and cpidemiologic investigations, the stats
of the plasma triglycende level as a nsk factor for
coronary heart disease remaing unsettled ™ Tn many
prospective studies the triglyceride level has been
a swrong risk factor for coronary heart disease in
univariate analyses, but an adjustment in multivari-
ate analyses for the total or high-density lipoprotein
(HDL) cholesternl level often diminished the associ-
ation,'*? Nonetheless, the eriglyceride level has been
reparted to be an independent and swavistically sig-
nificant risk factor in multivariate analyses in several
studies =
The formulation of multivariate medels that in-
clude the triglyceride level as an independent variable

Firom the Deparments of
Usiversiry of California, La Tolla {MLH T the

r-rml, WMedicme sl Medscine

P = 0.007) in women. After an adjustment for potential

ide level and coronasy
both HOL and LDL cholestaral, but not in the higher stra-
tum. Conversely, the HDL cholesterol level was unrelated
to coronary mortality in the lower stratum of LDL cholestar-
ol, but was strongly inversely associated with coronary
daath in the higher stratum of LDL cholestercl. The relative
fisk of coronary death assocated with riglyceride level
was higher at younger ages. The associabions between
the Mvel and coronary morality in the kawer
HDL cholesterol, LDL cholestercl, and age strata were
small and were furiher reduced by an adjustment for the
bavel,

mmwmmwmmma
[prior, an association batwean the trighwceride level and
coronary mortality was observed, although this assoc
ation was small and was nol statistically significant after an
adjustment Bor the plasma glucose lewel. (N Engl J Med
1993;328:1220-5.)

is complex and associated with several problems.
First, the conventional adjustment for the total choles-
terol level, which is used as a surrogate for the level of
low-density lipoprotein (LDL) chol l, is inappro-
priate, In patients with very high triglyceride levels,
a large portion of the wtal cholesterol will consist
of very-low-density lipoprowin (VLDL) cholesterol,
which is reflected in the total triglyeeride level.! Thus,
in this instance, the total triglycende level is, in effect,
being adjusted for the VLDL triglyceride level.

Second, the distribution of triglyceride levels is
markedly skewed.'® Thus, only categorical or normal-
izing transformations are appropriate for distribution-
dependent analyses, such as standard regression ech-
niques,

Third, there is considerable individual variation in
mriglyceride levels, and thiz variability increazes with
the level of rrighyceride.'” Thus, when a covariate such

ol &
W“H-dlm-hﬂlﬂ-n RC,CMS, 50, HED, CED), Univer-
ill; the Blowatistics
n«m Caliege of Public Heuth, Universiy of Oklahoma, Dklshoma City
TLDCf the Department of iostshstics and Cpsdomiology, Uneseriity of'hu
nessce, Memphis {5_K. ), and the Division of Epidemiciopy, .uuddﬁhlu
Health, University of Mimesota, Minscagoli (0.8 J ) mm-m-mn
w0 D, Banil M, Rifiimd i the Lipid Mersbolisn. Hrench_ N

Heans, Lung. mummﬂnﬂh-mdmmmb
mar

by Lipid Rsuarch Cliaica collaborative contracts frose the Nl osal

Teak (NOLAVIZU5%, NOLHY 2856, NOI-HVI61, fo-
HVIZI60, MOLHVIIG1E, NOTHVIIONI, NDLEV 2158, NOLHVIZIE,
ROLHVIINS, MOL-HVIZ90Y, NOL-HVI 1243, NOL-HVII02, NOLHVISNT.
NOI-HY 12157, and YO-HV 00100

as HDL cholesterol appears wo explain the effect of
triglyceride in muliivariate analysis, this could be
because of irue confounding or because HDL choles-
terol is simply measured maore precisely,

Fourth, the levels of HDL cholesterol and apolipo-
protein A=l are strongly and inversely correlated with
triglyceride levels,' as is consistent with the active
metabolic link between triglyceride-rich lipoproteins
and the lipaprotean particles in the high-density range,
The levels of HDL cholesterol (or apolipoprotein A-1)
may be indicators of efficient metabalism of triglycer-

J AMA The Journal of the
American Medical Association

September 18, 1996

A Prospective Study of Triglyceride Level, Low-Den-
sity Lipoprotein Particle Diameter, and Risk of My-
ocardial Infarction

Meir J. Stampfer, MD; Ronald M. Krauss, MD; Jing Ma, MD; et al

3 Author Affiliations

JAMA. 1996;276(11):882-888. doi:10.1001/jama.1996.03540110036029

Objective. —To test whether a predominance of small, dense low-density lipoprotein (LDL) particles and ele
vated triglyceride levels are independent risk factors for myocardial infarction (MI).

Design. —Nested case-control study with prospectively collected samples.
Setting. —Prospective cohort study.

Participants. —Blood samples were collected at baseline (85% nonfasting samples) from 14916 men aged 40 to
84 years in the Physicians’ Health Study.

Main Outcome Measurements. —Myocardial infarction diagnosed during 7 years of follow-up.

Results. —Cases (n=266) had a significantly smaller LDL diameter (mean [SD], 25.6 [0.9] nm) than did controls
(n=308) matched on age and smoking {mean [SD], 25.9 [8] nm; P<.001). Cases also had higher median triglyc-
eride levels (1.90 vs 1.49 mmol/L [168 vs 132 mg/dL]; P<.001). The LDL diameter had a high inverse correlation
with triglyceride level (r=-0.71), and a high direct correlation with high-density lipoprotein cholesterol (HDL-C)
level (r=0.60). We observed a significant multiplicative interaction between triglyceride and total cholesterol
(TC) levels (P=.01). After simultaneous adjustment for lipids and a variety of coronary risk factors, LOL particle
diameter was no longer a statistically significant risk indicator, with a relative risk (RR) of 1.09 (95% confidence
interval [Cl], 0.85-1.40) per 0.8-nm decrease. However, triglyceride level remained significant with an RR of 1.40
(95% Cl, 1.10-1.77) per 113 mmol/L (100-mg/dL) increase. The association between triglyceride level and M risk
appeared linear across the distribution; men in the highest quintile had a risk about 2.5 times that of those in the
lowest quintile. The TC level, but not HDL-C level, also remained significant, with an RR of 1.80 (95% Cl,
1.44-2.26) per 1.03-mmol/L (40-mg/dL) increase.

Conclusions. —These findings indicate that nonfasting triglyceride levels appear to be a strong and independent
predictor of future risk of M1, particularly when the total cholesterol level is also elevated. In contrast, LDL parti-
cle diameter is associated with risk of MI, but not after adjustment for triglyceride level. Increased triglyceride
level, small LDL particle diameter, and decreased HDL-C levels appear to reflect underlying metabolic perturba-
tions with adverse consequences for risk of MI; elevated triglyceride levels may help identify high-risk individu-
als.
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Do Triglycerides Provide Meaningful Information

About Heart Disease Risk?

Andrew 1. Awins, MI), MPIL John M. Neuhaus, Ph?

Backgrownd: Prior research suggests thar adding
trighyceride determinations o measurements of total
cholesterol and cholesterol subfractions may improve the
prediction of corenary heant disease (CHD),

Objective: To determine the additional value of
measuring trighyceride levels, in addition w cholesterol
lewvels and sublfractions, for predicting CHD.

Study Desigm: A st of secondary analyses of previ
ously reporied studies,

Methods: We performed secondary analyses of data
From the Multiple Risk Factor Intervention Trial, the Lipid
Rescarch Clinics Coronary Primary Prevention Trial,
and the Lipid Research Clinics Prevalence and Mortal
ity Follow-Up Study, Predicior variables included the
levels of fasting triglycerides, wotal cholesterol, low
density lipoprotein cholesteral, high-density lipo-
protein cholesterol, and fasting blood glicose; age; blood
pressure; cigarette smaoking: body mass index; and post
menopausal estrogen use. Analytic methods included Cox
proportional hazards models, caleulation of stranified
crude incidence raies, and measurement of the arca

Maln Ovicome Meoaswres: (ulcome variables were
fatal and nonfatal myocardial infarctions.

Reswlts: With lew exceptions, no significant interac
tions between cholesterol subfractions and mrighyoernide
bevels were found and receiver operating characteristic
curve analyses revealed that iriglyceride measurements
did not improve discrimination between those subjects
wha did and did not sulfer CHD evenis, In men, car-
egorical analyses employing both triglyceride and che
Besterol levels were similar to those using cholesterol
categories alone. In the one study of women, those sub-
jects with both a high-risk cholesterol profile and high
wrighyceride levels were more fikely wo have a CHID event,
though this finding was based on fewer subjects and
CHD events

Condlusbon: These data supggest that, in men, measure

ment of serum trighyceride levels does not provide clini

ally meaningful informaion abowr CHD risk beyond that
btatnable by mea

wnt of serum cholesterol sub-

fractions alone.

under the receiver operating characteristic curve

Arch Intern Med. 2000, 16019371944
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HE RELATION between se-

rum irighyceride levels and

coronary heart disease

{CHD) has remained enig-

matic despite 40 years of

research, Because numerous statistical
and biological problems plague the analy-
sis of an independent association be
tween trighyeeride bevels and CHD, atten-
tion has recently focused on the value of
triglyceride levels, when combined with

the measarement of other Fipid levels, in

ting the development of CHID,

Several studics have suggested inter-
actions between trglyceride and choles

terol levels in the prediction of CHD
(ie, the magnitude of the cholesteral-
CHD association is dependent on the i

glyceride level)." In the most notable ex-

arnple, an elegant post hoc analysis of the
Helsinki Heart Study” found that choles-
terol levels were not strongly predictive of
CHID in the absence of hypertrigheeride
ilar interactions were reported for
mien in the Prospective Cardiovascular

For editorial comment
see page 1903

Manster (PROCAM) stidy.! These obser-
vations have been widely cited as evi
dence that triglyceride mesurement plays
an important role in the clinical assess-
metit of CHD risk *"*

While such observations raise in-
triguing questions about the elinieal use
of trighyeeride measurement, these analy-
ses also have potentially serious analytic

(REPRINTED) ARCH INTERN METVVOR 160, JULY 10, 2000 WWW ARCHINTERNMED. COM
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Plasma triglyceride level is a risk factor for cardio ilar di independent of high-d
lipoprotein cholesterol level: a meta-analysis of popul; -based prospective studi

Hokanson JE', Austin

% Author information

Abstract
OBJECTIVES: Despite nearly 40 years of research, the role of plasma triglyceride as a risk factor for cardiovascular disease remains
elusive. The objectives of the present study were 1o quantify the magnitude of the association between triglyceride and cardiovascular
disease in the general population, and to determine whether this refationship is independent of high-density lipoprotein (HDL)

ol, using the i i technigues of i
METHODS AND DE SIGN: Seventeen studies were selected for the analysis based on published reports of population-based,
prospective studies. including 46413 men and 10864 women. To insure comparability, only studies reporting the association between
fasting trigiyceride levels and incident cardiovascular endpoints were included. Using standard meia-analysis calculations, relative
risks (RR) and 95% confidence intervals (CI) were calculated and standardized with respect to a 1 mmold increase in Iriglyceride.
Multivariable-adjusted RRs were determined for the six studies in men and two studies in women that reported adjustments for HDL
cholesteral
RESULTS: For men and women, the univariate RRs for tnglycende were 1.32 (95% CI 1.26-1.39) and 1,76 (95% CI 1.50-2.07),
respectively, indicating an approximately 30% increased risk in men and a 75% increase in women. Adjustment of HOL cholesterol and
other risk factors attenuated these RRs to 1.14 (95% CI 1.05-1.28) and 1.37 (95% Cl 1.13-1.66), respectively, which were still
statistically significant values

CONCLUSION: Based on combined data from prospective studies, {raivceride is a risk factor for cardiovascular disease for both men
and women in the general population, independent of HDL cholesterol. These finding demonstrate the necessity for clinical trials 10
evaluate whether lowering plasma triglycende decreases the risk of cardiovascular disease.

S. Metandlisisde 7 ainos
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Tabla 3. Principales mecanismos aterogénicos de los triglicéridos

S e

* Contribuye al depésito lipidico en la intima arterial
* Las moléculas mas pequefas de lipoproteinas ricas en TG son captadas por los macrofagos
¢ Hiperlipemia postprandial como factor de riesgo

* Asociacion a factores lipidicos: descenso HDL y elevacién LDL pequerias y densas

* Disfuncion endotelial

* Estimulo de citoguinas y moléculas proinflamatorias

* Aumento de la actividad monocitaria

¢ Secrecion factor tisular en endotelio y monocitos
* Generacion de trombina
* Elevacion de factores de coagulacion (fibrinégeno, FVII, FXII)

* Deterioro de la fibrinolisis por aumento de PAI-1




Tabla 4. Mecanismos aterogénicos de las particulas LDL pequenas y densas

* Aumento de su periodo de residencia en el espacio subendotelial.
* Mayor fijacion a los proteoglicanos arteriales.
» Mayor susceptibilidad a la agregacion subendotelial.

« Mayor susceptibilidad a la oxidacién.
* Menor afinidad por el receptor LDL.

» Mayor afinidad por los receptores “barrendero” de los macréfagos vasculares.
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