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Identifying Adults at Increased Risk

of Coronary Disease

How Well Do the Current Cholesterol Guidelines Work?

Steven A. Grover, MD, MPA. FRCPC; Louis Coupal, MSc; Xiao-Ping Hu, MSc

Objective.—To assess the accuracy of lipid screening strategies to identify in-
dividuals at increased risk of coronary heart disease mortality.

Patients.—The 15% random sample of adults recruited into the Lipid Research
Clinic Prevalence and Follow-up Studies, which included 3678 men and women
aged 3510 74 years. Total plasma cholesterol tevels, lipoprotein fractions, and other
coronary risk factors at study entry were compared with subsequent coronary heart
disease mortality (mean follow-up, 12.2 years).

Main Qutcome Measures.—The areas under receiver operating characteristic
curves for bloed lipids, lipid ratios, the screening guidelines proposed by the Na-
tional Cholesterol Education Program, those of the Canadian Consensus Confer-
ence on Cholesterol, and a coronary risk mode! that used Framingham data.

Main Results.—The current National Cholesterol Education Program guidelines
{area under the curve, 0.74) were significantly (F=.03) more accurate than the old
National Cholesterel Education Program guidelines {area, 0.72). The ratio of tctal
plasma cholesterol level te high-density lipoprotein cholesterol level (area, 0.72)
was as accurate as current National Cholesterol Education Program guidelines.
The coronary risk model (area, 0.85) was superior {P=2.003) to all other screening
maneuvers, Compared with the current National Cholesterol Education Program
guidelines, the risk model demonstrated superior test sensitivity (70% vs 45%) with
only slightly reduced specificity (82% vs 86%}).

Conclusion.—The ratic of total plasma cholesterol ievel to high-density lipopro-
tein cholesterol level is as accurate as current American screening guidelines. Fu-
ture guidelines should better incorporate high-density lipoprotein cholesterol levels

and nonlipid risk factors to target high-risk individuals accurately. :
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ment programs to prevent the develop-
ment of coronary heart disease (CHD).
These initiatives are supported by the
strong and consistent relution between
the development of CHID and elevations
in TC and low-density lipoprotein cho-
lesterol (LDL) levels” Depressed lev-
¢ls of high-density lipoprotein choles-
terol {HD1.) have also been shown to be
independently associated with CHD de-
velopment.® [n Canads and the United
Stales, pancls of experts have heen eon-
vened to consider these epidemiological
cata and the results of suceessful clini-

ealivials Lo prevent the development of
CHTD through lipid modification. These
deliberations have resulled in expert or
consensus guidelines to identify individu-
als at high risk of CIID and to treat
these individuals aceording Lo their per-
ceived overall coronary risk ! Subse-
quent analyses have demonstrated thal
a substantial number of Americans and
Canadians would require dielary inter-
vention or pharmacotherapy il thesc
gnideliner were followed.™™ Howevey,
there hag been little evaluation of these
guidelines to determine whether they
accurately target high-risk individuals,
particularly those who have not vet de-
veloped sympioms of CHD.

In preparing the guicelines, panels of
experts have drawn heavily on previously
published epidemiologic research, in par-
ticular the Framingham Heart Study. ™7
Accordingly, the experts were faced with
the difticull task of distilling muktivariate
statistical data from the Framingham
Sludy into scientifically sound but rea-
sonzble guidelines. These guidelines ve-
sulted in the calegorizution of low-, in-
termediate-, and  high-risk groups of
individuals as complex data had to be
simplified to be clinieally usetul.

Given the uncertainty surrounding the
aceuracy of current. cholesterol manage-
menl guidclines, we used receiver op-
erating charucteristic (ROC) curve
analyses to evaluate the predictive value
ol the vriginal National Cholesterol Edu-
cation Program guidelines (NCEP I,
the updated guidelines (NCEP 1), the
Canadian Consensus Conference on Cho-
lesterol guidelines (C.CCO), and a coro-
puter simulation model based on the
original Framingham multivariate cqua-
tions. 1
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PATIENTS AND METHODS

Lipid Research Clinic {LRC)
Prevalence and Follow-up Studies

We used public-use data tapes pro-
vided by the LRC Program Prevalence
and Follow-up Studies. The Prevalence
study was conducted [rom 1972 to 1976
in 10 North American clinies to deter-
mine the prevaience of dyslipoprotein-
emias and related factors.™'7 A 15%
random sample of these participants,
plus all individuals with abnormal lipid
values, were invited to retwrn to a
gecond visit (visit 2). The group with
abnormai lpid values was not included
in this analysis, This group included all
participants taking lipid-lowering medi-
cation, and thosc with abnormal lipid
values defined primarily by age- and
sex-specific threshold levels for plasma
TC and triglycerides (TG).™ Accordingly,
only individuals in the 15% random
sample were the focus of this analysis,
which supports the generalizability of
our results to the general population,

Among the 15% random sample, we
excluded individuals who (1) had definite
CHD or myocardial ischemia at study
entry, (2) had had a stroke or reported
symptoms consiglent with peripheral vas-
cular disease, (3) used digitalis, antiar-
rhythmics, or lipid-altering medieation,
{4) were missing values for TC or lipo-
proteins, (5) were pregnant, (6) were
younger than 35 or older than 74 yearsal
study entry, or {7) had been fasling less
than 12 hours before lipid testing. Dis-
ease criteria were defined by the LRC.
Patients eonsidered to have definite CHD
or myoeardial ischemia were Lhose in
whom a myocardial infarction or angina
pectoris had been diagnosed, who used
digitalis or medications for arrhythmias
or angina, or who had undergone sur-
gery for a coronary hypass or gortic an-
eurysm, Peripheral vascular disease was
detined as ealf pain ¢n walking that was
unrelicved unless the individual stopped
or slowed down (in which case it was
relieved in 10 minutes or less), or a his-
tory of surgery for poor circulation for a
condition other than varicose veins. Ce-
rebrovaseular disease was defined s pres-
ent if the Individual had a history of
siroke. Afterthese exclusions, 3678 (TH%)
of the 4417 rundom-sample participants
remained in the dataset.

All men and women were followed up
prospectively to provide data on subsc-
quent mortality, Telephone or mail con-
tacl began annually in July 1977, and
individuals were followed up through
June 1987, for an average follow-up of
12.2 years, Specifie causes of mortality
were ascertained by dealh certificate
and hospital records, and the vital stu-
tus of 99% of {he participants was es-

tablished at least unce during Lhe follow-
up period.f Details of laboratory and
ruality contral procedurcs have been
published elsewhere.'™™*

Screening Strategies

We eompared the accuracy of various
screening siralegies Lo identify those at
inereased rigk of CHID mortality. Lipid
screening strategies were based on single
lipid values or lipid ratiog at visil 2 that
ineluded TC, HDL, LDL, TG, TC/HTIM,,
LDL/HDL, and TG/HDL. Corrected TG
values were used in this analysis, the LRC
having adjusted for the amount of free
glycerol in the plasma for persons with
plasma TG levels exceeding 3.539 mmol/L
(300 mg/dL).”

Data Analysis

For our analyses, CHD deaths in-
cluded those classificd by the LRC pro-
toeol as “definite” or “suspected” CHD
deatha P Tweo-tailed £ tests were used to
compare the mean values of continuous
variables among those who did and did
not die of CHD. Calegoric variables were
compared by means of the ¥ statistic.

ROC Analyses

Quariiles were calenlated for each of
the plasma lipid levels and lipid ratios
among LILC subjects. Risk strala were
also determined according to specifie
lipid guidelines. A series of decision
thresholds was then considered, based
on four strata, to test the sensitivity and
specificity of each screening method.
Three 2x2 contingency tables were con-
structed for each strategy.

The resulting tables for each sereen-
ing sirategy provided a series of three
true-positive rates and three false-posi-
tive rates with whieh to test the accu-
racy of each sereening method to predict
CHI} mortality by means of ROC curve
analysis. An ROC curve plots the true-
positive rate (Lest sensitivity) for a given
deeision threshold on the y-axis and the
corresponding false-posilive rale (1 —test
specificity} on the x-axis, The areaunder
the resulting fitled curve represents the
discriminating ahbility of that parlicular
sereening method® and is assumed Lo be
norinally distributed, An area of 0.5 be-
luw the 457 line represents a nondiserimi-
nant sereening test where the Lrue-posi-
tive rate equals the [alse-positive rate.

Foreach screening strategy, maxirnum
likelihood estimates of the parameters of
hinomial ROC curves were calenlated and
the arcas under the fitted smooth curves
were obtained. The statistical significance
of the differences between the two esti-
mated ROC curve areas was caleulated
by means of univariate z scores.”
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American and Canadian
Screening Guidelines

To compare the results of U8 and
Canzadian sereening gnidelines with the
computer simulation model of Framing-
ham data, we restrieted our analysis to
adulte aged 35 Lo T4 vears who had not
yel developed symptomatic cardiovas-
cular disease. The NCEP land NCET' TI
sereening recommendations are summa-
rized in Figure 1./ Both guidelines cat-
egorize adults into four risk strata based
on lipoprotein levels and the presence of
additional nonlipid risk factors.

The CCCC recommendations are sum-
marized in Figure 2. These recommen-
dations focus only on serum lipoprotein
levels and stratify individnals into three
risk groups. To compare accurately the
three risk strata of the CCCC wilh the
four outlined by the NCEF, we added a
fourth risk group to the Canadian guide-
lines. Although this fourth risk group
was not explieitly stated by the CCCC,
we helieve that ils identification is con-
gistent with the CCCC guidelines.

The Computer Risk Model
Based on Framingham Data

The CHD Prevention Model is based
primarily on the logistic regression equa-
tiong reported by the Framingham
Heart Study." This mode] caleulates the
lifetime distribution of CHD events,
CHD dealh, and non-C'HD death for in-
dividuals free of symptomatic coronary
cdisease at entry inlo the model. These
annual probabilities are based on the
Framingham equations, Canadian Life
Tahles Statistics, and data {rom the
Canada Health Survey.'## The annual
risk of coronary events is a funetion of
asubject’s age, sex, diastolic blood pres-
sure, TC level, HDT. Jevel, and the pres-
enece or absence of left ventrieular hy-
pertrophy, glucoze intolerance, and
cigarette smuking.

It should be emphasized that the CHD
Prevention Model is based on a differ-
ent cohort of patienls from those re-
cruited into the LRC cohort. As such,
the LRO data represent un “indepen-
dent” validation of the model. Each in-
dividualin the LRC ¢ohort was assigned
a 12-year CHD mortality risk based on
his or her specific risk factors. All indi-
vicluals were then rank ordered aecord-
ing to their risk, and the cohort was
divided into quartiles. An ROC curve
hased on the CHD deaths in each quar-
tile was Lhen produced.

Risk Assessment Among Those
With Hyperlipidemia

Whilce the computer risk model incor-
porales lipid levels into the caleulation
ol overall CHD risk, it does not specili-
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Figure 1.—Owverview of the first (top) and second {hottom) Mational Cholesterol Education Program guide-
lines that allecated adults to four coronary risk strata based on lipid measurements and the presence of
nonlipid risk factors such as male age of 45 years or more, female age of 55 years or more or premature
mengpause without estropen replacement therapy, a family history of premature coronary heart disease,
current cigarette smoking, hypertension or use of antihypertensive medication, a low HDL level, and dia-
betes mellitus. See references 10 and 11 for more specific details. TC indicales total plasma cholesterol;
HDL, high-density lipoprotein; and LDL, low-density lipoprotsin.

cally identlify high-risk individuals who
also have hyperlipidemia. Accordingly,
we evaluated the usefulness of adding
the model to screening strategics for

Model and their specifie risk factors and
rank ordered into lerliles, When these
three risk strata were added to the low-
risk group with TC level less than 5.2

RESULTS

Among 3678 individuals without
symptomatic eardiovascular disease, 77
CHD deaths oceurred during the 12.2
years of lollow-up. Univariate analyses
demonstraled the usual rigk Tactors sig-
nificantly associated with coronary mor-
tality, including advaneing age, male sex,
ingreaging body mass, inercasing hlood
pressure, and the presence of ¢igaretle
smoking or diabetes (Fable 1), As ex-
pected, inereasing levels of TC, LDIL,
and TG were significantly associated
with CHI) mortality, as were decress-
ing levels of HDL. Ratios of TC, LDL,
ar TG divided by HDL were also strong
significant rizk factors,

The ability of each test or strategy to
diseriminate between those who would
and those who would not. die of CHD was
ealculated hy means of ROC curve analy-
sea. The area under each ROC curve rep-
resents the diseriminating ability of a
specific Lest or slratepy. For instance, if
two individualg (one who will develop
CHD and one who will not) are randomly
selected from the population, each ROC
curve area deseribes the likelihood of cor-
rectly identifying the individual who will
develop CHD. A perfeet test has an area
of 1.00 and a useless test hag an area of
0.50, which is no better than chance, The
arecas (+3D) for single lipid measure-
ments were similar and ranged from
0.6420.04 Tor TG, 0.66=0.03 for HDL,
and 0.68+0.03 for LDI, or TC. The areas
under the ROC curves for TC/HDI
(0.72+0.04) and LDL/HDL {(0.72 + 0.03)
were similar bul superior (P<.08) to the
area for TG/HDL {0.65x0.04). The rativ
of TC/HDL was also a better diserimi-
nalor than TC alone, ag previously de-
scribed.” The LDL/HDL ratio was bet-
ter than LDL alone, but the T(G/HDILL
ralio was not better than TG alone. This
failure of TG/HTM., Lo improve over TG
alone probably results from the strong
inverse correlation between TG and
HDL.* Also, in this cohort, both TG and
the T(/HDL ralio were velatively weak
predictors of CHD.

When ROC curves were eonstrueted
for each of the expert guidelines as well
ag the CHD Prevention Model, the
CCCC guidelines proved Lo be the least
aceurate, with an area of 0.70+0.03
{(Figure 3). A simple rativ of TC/HDL
with an area of .72 (= 0.04) was nol sig-
nilicantly less aeeurate than the NCEP
IT (P=54} or CCCC guidelines (P=50).
The updated NCEP 1T guidelines

hyperlipidemia, by first identifying in-
dividuals with an elevated TClevel (=5.2
mmol/L [=201 mg/dL1).

These individuals were then classi-
fled aceording to a 12-vear risk of CHD
mortality based on the CHD Prevention

mmol/T (201 mg/d L), the resulting four
strata were used to compare the “risk
model sereening strategy” with those
categories delincated by the CCCC,
NCEP 1, NCEP TI, or quarliles of spe-
cific blood lipid measurements,
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wore also significantly better than the
old NCED I guidelines (.74 - 0.03 va
A2 03 P=.03) .

The CHD Prevention Model based on
Framingham data demonstrated an ROC
area ol 0.85+0.02, which was signiti-
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Figure 2.—Overview of the Canadian Consensus Conlerence on Cholestercl guidelings that allocated adults
{aged + 30 years) to three coronary risk strata pased on lipid measurements. A fourth. very high-nsk group
nas been added (sec the "Patients and Methods™ sochon) to allow comparisan with the four strata of the
National Cholesteral Education Pregram. TC indicates total plasma choleslerol; HOL high-density ipopro-
tein: LDL, low-density lipoproten; and TG, triglycerides.

Table 1.—Risk Factars Associated With Coronary Death:

Coronary Death

I 1
Yes
{n=3601) {(n=77) P
Age, y - BB 96 srzea6 001
Blood pressure. mm Hg ' -
Systolic 1242 1841 1418285 =001
Diastohc 797+10.5 8B 0137 B vl |
Cholesteral. mmaolL {mgidL)
TC 5.4=1.0 {209 -39) £.0 0.9(232 35) .00
HDL 14°04 (54 15) 12:0.6 (46 -23) 02
LOL T T a5 09135 36) 42-0.9(162+38) 001
TG, mmoliL {mgidL) 1.4-1.0 (124-89) 1.7 0.9{151 80 o1
TCHOL rana ~ 4318 5517 - 001
LDL/HDL rafio 2813 39514 T om
TGHOL rato o 12 18 B 71 o
gdy mass ndex, kg'm® T 256441 2_7.3:5_8 03
Sex, No. (%) M 1858 (51.5) 55 (71.4) om
Smokers, No_ (%] 1187 (33.0) 38 (43.4) 003
Diabatic. No. (%) i 118133 T Ys(1as) - 001
Left ventricular hypertrophy. No. {%] 1340.4) C{0.0) 607

Mean follow-up was 12 2 years. Values aro expressed as mean 50 unless oihermse slated. TG indicates total
ptasma cholesterol: HOL. high-density lipoprotein, LOL. low-density lipopratein: and TG triglycendes.

cantly better (P=.003) than any of the
expert guidelines (Figure 2). Kven if
the model was applied only to those with
~hyperlipidemia (TC level =5.2 mmol/L
=201 medL1) the resulting ROC area
of 0.80+0.4 wae still signifieantly (=01
hetter than the CCCC or NCED T (mot
shown). Compared with the NCKP 1
guidelines, the model's larger ROG aren
waz of borderline significance ('=.00).
We also evaluated the expected re-
sults of serecning in Lerms of test sen-
gitivity, specificity, and disease labeling
(true-positive and falze-positive results).
As summarized in Table 2, if those with
the highest risk quartile in each lipid
category are targeted for ipid modifi-
sation tier iy et 25t ot the pept

Bt only 5% to 53% of the individuals
eventually dying of CHD would be iden-
tified (test sengitivity). However, the
test specificitios are approximately 75%.

Among the expert guidelines, the
NCEP I performed the best, as 15% of
the population was desipnated high risk
and 45% of eventual CHID deaths oc-
courred in this risk category, As an over-
all sereening strategy, TC measurement
followed by the risk madel tor all adults
=52 mnol/L =201 mg/dLD denon-
sirated superior sensitivity compared
with the NCETD 1L (70% vs 43%), with
only slightly reduced specilivity (825 ve
w6650, Moreover, 700 of those who even-
tually died of CHD were identified, yet
pRb e of the 1x pulation wis classi-
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Figure 3.—Receiver oparating charactenstic curves
for screening guidelines including the first and sec-
and National Cholesterel Education Programs
(NGEP | and Il) and the Canadian Consensus Con-
terence on Cholestercl {(CCCC). The 45 line (bro-
ken ling) represents a nondiscnminating test where
the true-positive rate equals the false-posiive rate
The NCEP Il guidelines performed the best with an
area {~ 5D} beneath the curve of 0.74+0.03 fol-
jowed by the NCEP | (.72 - 0.03) and the CCCC
(0.70 ' 0.03} The NCEP {I guidelines also per-
formed significantly (£ -..03) better than the NCEP |
n predicting coronary deaths, The computer nisk
mode! had an area of 0.85 - 0.02 and was & signifi-
cantly (P-. 03) better discriminator than any of the
expert guidelines.

COMMENT

Using the LRC dala set, we previ-
ously demenstrated that the ratio of TC
1o HDL level is the hest liphl discrimi-
nator of increased coronary risk.™ This
is  particularly true for individuals
vaunger than 40 years in whom the as-
sociation between TC level and coro-
nary riskizstrong. In this present study,
we have shown thal the TC/HDL ratio
i as accurale s current sereening guide-
lines.

We should note the substitution of
CHD mortality for total CHD visk ax
the LRC follow-up data included only
fatal events, This will underestimate the
abgoluie Fisk of fatal and nonfatal CHD.
Neverlheless, these duta can be nsed Lo
comipare the relative accuracy of differ-
ent eoronary risk sereening strutegles
given the strong association between
tutal and nenfatal events, We also note
that these analyses fuctuz only onsereen-
ing for primary prevention and do not
evaluate the aceuravy of the ¢urrem
pidelines for secondary  prevention
amoeng those with diagnosed CHIL

The CCCC recommendations catego-
rize individuals into specific rigk groups
solely based on ranges of lipid abnor-
malitics. The oviginal NCEP guidelines
(NCETD Iy expand ont the COCC reeom-
mendations as they recoghize the pres-
ence or ahsence of nenlipid risk factors ™
The updated NCEP gidelines (NCET
L1 further develop the relationship be-
tween nonlipid risk factors and ¢CHD
pisk and also give additinnal importance

lation would be classified as high risk

fled s high risk.

804 JAMA, Seplomber 13 199%—Yn, 274, Na 10

to the HDIL level!! Finally, the CHD
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Table 2.—CHD Risk Classification According to Lipid Levels and Screening Guidelines: Test Sensitivity and Specificity*

Total Population

With CHD Death

Without CHD Death

{N=3678) {n=77) (n=3601}
I 1 [ - 1 - )
Low Risk, High Risk. Low Risk, High Risk, Tast Low Risk, High Risk. Test
No. No. (%) No. No. Sensitivity, % No. No. Specificity, %
Cholesterol
TC 2764 914 (25} 41 36 47 2723 878 76
HOL 2709 969 (26) 40 37 48 2664 932 74
LOL 2769 909 (25) 41 36 47 2728 873 ™
TG 2778 900 (24; 42 35 45 2736 865 76
TCHOL ratio 2758 919 (25) 32 45 58 2727 874 78
LDL/HDL ratn : 2763 915 (25) 33 44 57 2730 871 76
TG/HDL ratio 2759 919 (25) 12 35 45 2717 884 758
Ccccg 2605 773(21) 43 34 44 2862 739 79
NCEP
1 043 635 (17) 43 34 44 3000 601 83
B ] 3132 546 {15) 42 35 45 3050 511 86
Lipids and nsk modelt 2963 71519} 23 54 70 2340 6561 82

*CHD indicates coronary heart disease: TC. total plasma choles

lorol; HOL. high-density lipoprotein; LDL. low-densily lipoprotein: TG, tnglycendes: CCCC. Canadian

Consensus Conference on Cholesterol. NCEP (, National Chalestercl Educaton Program (eriginal guidelines); and NCEP II. National Cholesicrol Education Pragram {revigsed

guidelines). High nsk correspends to eher the highes! quartile tor TC, LDL. TG, TC/HDL. LD

by each of the expert guidelines

TThose wilh & TC level less than 5.2 mmolL (201 mgidL) are at low nisk. Those with a TC level of 5.2 mmoliL (201

computer risk model. and the highest risk tercile is classified as “hight risk.”

Prevention Model imparts additional
weight to nonlipid risk fuctors by actu-
ally caleulaving CHD risk.™ Accordingty,
at cach inereasing level of eomploxity,
one must ask whether the additional in-
formation results in improved identifi-
cation of these who will die of CHD.

The ratios of TC/HDL and LDI/HDL
are the best lipid diseriminators for iden-
tifving those at inereased risk of CHID
mortality, This sugeests that, while all of
the current guidelines foeus attention on
TC and LDL levels, the relative impor-
tance ol HDL level may be undervalued.
In the CCCC and NCED 1, the impor-
tanee of HIML level is only recognived if
it is below 0.9 mmol/T, 35 mg/d L One
of the reasons that the NCEP 11 iz a
significant improvement on the earlier
recommendations is that HDT levels now
play amajor role as parl of the initial risk
classification.”” Moreover, the reduction
in coronary visk associated with an in-
creased HDL level above 1.6 nmmol/L
(62 mp/ll) s also recognized by the
NCET 11.

The TC/HDL ratio was a5 accurate as
the LDL/HDL ratio in this analysiz, The
reasons for this are not obvions, given
our current understanding of the move
divect role of LDL vs total TC in the
development of atherosclerotic plaque
formation. The TC/HDL vatio may per-
form as well us the LDL/HDI, ratio
hecause TC s measured diveetly but
LML i only estimated from the direct
meagurement of TC, HDL,, and T3, 1s-
timates of LDL may be particularly un-
dermined by the large coellicient of var-
iation reported for TG measurements ™
Accordingly, while LDL may remuin the
primary targel of pd-iowering efforts,
its susceptibility (o the cumulative er-
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rors in TC, TG, and HDL measurement
may weaken its predictive value”” These
analy=es support the use of TC/HDI ra-
tio as the optimal lipid sereening mea-
surement because of its relative ween-
racy, availability, and low cost®

The importance of nonlipid risk fac-
tors in the determination of overall coro-
nary risk is well recognized. The major
shorteoming of the CCCC = that it does
not explicitly Integrate the presenee or
ahzenee of nonlipid risk factors into the
tinal determination of coronary risk.” The
resulting diseriminating ability of the
CCCC recommendations was inferior to
both the NCEP 1 and NCEP 11, which
explicitly consider the presenee of non-
pidrisk factors in the global assessment
of ¥isk."" Howoever, this global risk as-
sesgment ¢ based only on Lhe presence
ol rigk factors, not their relative impor-
tanee nor the degree Lo which a specifie
risk fuctor deviates from the norm,

I'or instance, inthe NCEP IT, all posi-
tive risk factors are considered cqually
important, including male age of 45 vears
or more, female age of 55 years or more
or premature menopanse without estro-
gen replacement therapy, a family his-
tory of premature CHD, current ciga-
rette smoking, hypertension (defined as
a blood pressure = 140/490 mm Hg or the
use of antihypertensive medieation), a
low HDT. level, and diabeles mellitus,”
However, Framingham data indicate
that not all risk faetors are equal. For
instance, among women, the presence of
diabctes mellitus inereases coronary risk
more than the presence of cigarctie
smoking, while among men, the oppo-
Site appedrs to he tpae

Recognizing the need to simplify the
clagsification of nonlipid risk factors into

loertify g Risk of Corcrary Descane—Grover of al

LHDL. or TG:HDL, the lowes! quartile for HDL. or the highest risk strata definec

mgidl} or greater are further siratified according 10 the

eaxily remembered and elinically useful
categories, the NCEP 11 panel had 1o
compromise [urther the information con-
tained in eontinunus risk factors, such
us age, blood pressure, and HDL level,
by dichotomizing these variables, Ae-
cordingly, when the diseriminating ahil-
ity of the CHD prevention madel i= com-
pared with that of the NCEP T guide-
tines, the model perforins better, This
underseores the importanee of fully
evaluating nonlipid risk factors. Simply
enumerating the numibcer that are pres-
ent may not he =ufficient. At the least,
both the relative weights of each visk
factor and the degree to which they de-
viate from the norm should be consicl-
erved, suchthat a 55-vear-old woman with
diabetes is not considered Lo be equal (o
a bh-year-old woman with a blood pres-
sure of 13040 mm Hg or a 60-year-okt
woman with a blood pressure of 160495
mm g M

These analyses indicate that we are
making progress, asthe NCEL' 1 puide-
lines are superior Lo those of NCEP T,
Nevertheless, they alzo indicate there
15 room for improvement, us the knowl-
cdge gained from the Framingham
Heurt Study is not being fully incorpo-
rated into current guidelines. The use of
suphisticated computer simulation mod-
¢ls, such ax that used in this anualysis, is
one possible answer.® However, this
would require routine computer analy-
ses of data from individual patients,
which may not he readily available in
current everyday elinical peactice, Sim-
pler solutions should also be considared,
Framingham data have been distilled
Into a coronary heart diseuse visk factor
prediction chart hy the American Heart

Axsoclation. ™" Fhis chart has been pro-
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posed as one means for assessing the
overall coronary risk of individual pa-
tients hefore embarking on a treatment
plan for hyperlipidemia.

Finally, this study wunderscores the
importance of verilving the validity of
clinical guidelinez whenever feasible,
Consengus panels face a tremendous
¢hallenge in bringing a group of inde-
pendent experts together to develop
guidelines that are =cientifically sound
and vet elinically feasible. The consts of
sereening and the cost-effectiveness of
preventive interventions must also be
considered.’* ™ The final solution must
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