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ARTÍCULO ORIGINAL

Aplicabilidad del III Programa Nacional
de Educación en Colesterol (NCEP-III).
Guías para el tratamiento de la
dislipidemia en una población no caucásica.
Un estudio en toda la nación mexicana

RESUMEN

Evaluamos el impacto de las recomendaciones del Programa Nacio-
nal de Educación en Colesterol (NCEP-III) en muestra poblacional.
La información proviene de 2,201 sujetos de 20 a 69 años cuyas
muestras se obtuvieron después de un ayuno de 9 a 12 horas. Una
condición con riesgo cardiovascular equivalente al de la cardiopatía
isquémica se encontró en 10.5%; ≥ 2 factores de riesgo se encon-
traron en 41.7%. El colesterol LDL (LDL-C) fue suficientemente
alto (> 160 mg/dL) para indicarse tratamiento hipolipemiante con
medicamentos, en ausencia de otros factores de riesgo en 10% de los
participantes. El 25% de la población calificó para recibir tratamien-
to hipolipemiante (cambios del estilo de vida 15.9% y tratamiento
farmacológico en 11.7%). En casos con ≥ 2 factores de riesgo, un
pequeño porcentaje (1.8%) fue identificado con riesgo mayor a >
20% de tener un evento cardiovascular a 10 años; 86.3% fue identi-
ficado con bajo riesgo (< 10% a 10 años). La mayoría de los casos
con síndrome metabólico (84%) fueron identificados en el grupo de
bajo riesgo. Como resultado, sólo 17.6% de ellos calificó para dis-
minuir su LDL-C con medicamentos. Nuestros datos demuestran el
reto que representa la prevención de complicaciones cardiovascu-
lares por medio de la reducción de la concentración del LDL-C. Ex-
trapolando nuestros datos al censo 2000, más de 5.8 millones de
mexicanos califican para recibir tratamiento farmacológico de acuer-
do con los criterios del NCEP-III.

Palabras clave. Colesterol. Triglicéridos. México. Intoleran-
cia a la glucosa. ATP-III.

ABSTRACT

We assessed the impact of the NCEP-III recommendations in
a population-based, nation-wide Mexican survey. Information
was obtained from 15,607 subjects aged 20 to 69 years. In this
report, only samples obtained after a 9 to 12 hours fast are in-
cluded (2,201 cases). A cardiovascular risk equivalent was
found in 10.5% and ≥ 2 risk factors were present in 41.7% of
the population. In 10% of cases, the LDL-C concentration was
high enough to be an indication for a lipid-lowering drug (>
160 mg/dL), independent of the presence of risk factors. A
quarter of the population was eligible for some form of treat-
ment (lifestyle modifications in 15.9%, drug therapy in an
additional 11.7%). Among cases with ≥ 2 risk factors, a small
percentage (1.8%) were identified as having a 10 year-risk > 20%
and 86.3% were considered as having a10 year-risk < 10%.
The majority of the metabolic syndrome cases (84%) were
identified as low-risk subjects. As a result, only 17.6% of them
qualified for drug-based LDL-C lowering. Our data helps to
estimate of the magnitude of the burden imposed on the Mexi-
can health system, of lowering LDL-C for cardiovascular pre-
vention. If we apply our results to the 2,000 Mexican popula-
tion census more than 5.8 million cases nationwide may
require LDL lowering drug therapy following the NCEP-III
criteria.

Key words. Cholesterol. Triglycerides. Mexico. Glucose into-
lerante. ATP-III.
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INTRODUCTION

Assessment of cardiovascular risk attributable to li-
poprotein abnormalities is a controversial issue. Seve-
ral parameters, cutoff points and algorithms have been
used.1-3 In 2001, a new version of the recommendatio-
ns of the Expert Panel on Detection, Evaluation and
Treatment of the National Cholesterol Education Pro-
gram (NCEP III) was published.4 This report introdu-
ces the concept of “equivalents of coronary heart di-
sease” for conditions with similar event rates for
cardiovascular mortality. It also includes a revised
Framingham risk equation5 for the estimation of the
absolute cardiovascular risk. Finally, the low-density
cholesterol (LDL-C) is considered the most important
lipid parameter; the treatment eligibility LDL-C thres-
holds were lowered in some subsets of the population.
The impact of this report was assessed in the Third
Annual National Health and Nutrition Survey (NHA-
NES III).6 Here, patients younger than age 45 or older
than age 65, especially males, were more likely to re-
quire treatment. The NCEP III recommendations are
now routinely used in a number of countries. Howe-
ver, the lipid profile abnormalities differ between eth-
nic groups.7 The mean LDL-C concentrations are sig-
nificantly lower in Hispanic or Asian groups.8,9 These
subjects will require a greater number of cardiovascu-
lar risk factors in order to be eligible for treatment. As
a consequence, the impact of the NCEP-III recommen-
dations should also be assessed in non-Caucasian po-
pulations.

Between 1992-1993, the Mexican Ministry of
Health conducted the National Survey of Chronic
Diseases to estimate the prevalence of obesity, type 2
diabetes, renal pathology, hypertension and dyslipi-
demia. Using this population-based, nation-wide
data, we describe the number and the characteristics
of urban Mexican adults who are eligible for treat-
ment using the NCEP-III recommendations.

MATERIAL AND METHODS

Population sample

This is a comparative, cross sectional study that
includes individuals from cities with populations
greater than 2,500 people. The characteristics of the
population and the sampling procedure have been
described elsewhere.10-14 Briefly, a multistage sam-
pling procedure was used. The country was divided
in four regions (Northern, Central and Southern
composed of 10 states each and the fourth region was
comprised of the Metropolitan area of Mexico City

and two states located in Central Mexico). A random
sample of Basic Geographical Statistical Units was
obtained in each state from a database generated by
the Instituto Nacional de Geografía y Estadística; the
Health Ministry constructed the general sampling
frame. Neighborhood blocks were randomly selected
and all adults (20 to 69 years) in every household of
the selected blocks were surveyed with the exception
of those living in military, religious, health and other
institutions. A total of 417 cities were studied. The
sample was representative of the Mexican urban po-
pulation, which in 1990 constituted 71% of the total
population.15 A target of 4,731 individuals and 2,030
households per region was estimated using the house-
hold as the sampling unit with on average of 2.33
adults per household (according the 1990 National
Census). Information was obtained in 15,607 sub-
jects; the response rate was 82.5%. However, in this
report, only the results of 2,201 subjects are inclu-
ded. These patients provided blood samples after a 9
to 12 h fast, required for the measurement of a com-
plete lipid profile (15.3% of the population). Persons
were invited to participate and instructed to remain
fasted for 9 to 12 hours period the day scheduled for
the visit. Several households were visited every day.
However, the required fasting conditions were pre-
sent only in the households visited at the beginning
of every journey; it was by chance in which the order
of the visits was performed. Cases were randomly dis-
tributed throughout the population; no bias was de-
tected for age, gender, region or socioeconomic sta-
tus. The study was realized in accordance with the
Helsinki Declaration of Human Studies.

Personal interview

A structured interview was conducted. A previo-
usly standardized questionnaire was used to obtain
information on demographic and socioeconomic as-
pects, family medical history, personal medical his-
tory, and lifestyle factors such as smoking. In the
same visit, anthropometric and blood pressure mea-
surements were obtained. Systolic (1st-phase) and
diastolic (5th-phase) blood pressures were measured
to the nearest even digit with a sphygmomanometer
with the subject in the supine position after a 5 mi-
nutes rest. Blood pressure was measured twice in
every case with an initial measurement of ≥ 120/80
mm Hg. The second measurement was done after a
five minutes rest period in a seated position. The
mean of these measurements was included in the da-
tabase. The blood pressure was measured only once
in the remaining cases.
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Participants removed their shoes and upper gar-
ments. Height was measured to the nearest 0.5 cm.
Body weight was measured on a daily calibrated ba-
lance and recorded to the nearest 0.1 kg. Body Mass
Index (BMI) was calculated as weight (kg) divided by
height (m2) and was used as an index of overall adi-
posity. The equipment was regularly calibrated using
reference samples provided by the manufacturer.

METHODS

All analytical measurements were done at the De-
partamento de Endocrinología and Metabolismo of
the Instituto Nacional de Ciencias Médicas y Nutri-
ción “Salvador Zubirán”. The sampling procedure
was standardized during a 28 weeks training cour-
se. The subjects were sampled in their homes; they
remained seated for five minutes before the blood
was drawn.

All samples were kept frozen at - 80 oC until they
were analyzed; the maximum time of storage was 12
months. Glucose was analyzed by the glucose-oxida-
se method (Boehringer Mannheim). Serum concen-
trations of total cholesterol and triglycerides were
determined by enzymatic methods (Boehringer Man-
nheim). HDL-cholesterol was measured after preci-
pitation of VLDL and LDL by the phosphotungstate
method (Boehringer Mannheim), LDL-cholesterol
was measured by an immunochemical direct me-
thod. Intra-assay CV values for total cholesterol,
triglycerides and HDL-cholesterol were 3%, 5% and
5%, respectively. Our laboratory followed standardi-
zation procedures in accordance with the World
Health Organization recommendations, including
the use of external control sera.

Definitions

The NCEP III guidelines were applied to each
subject. According to the NCEP III recommendatio-

ns, patients with no coronary heart disease (CHD)
or equivalent are considered elegible for treatment
if they have ≤ 1 CHD risk factors and LDL-C ≥ 190
mg/dL or ≥ 2 CHD risk factors and LDL ≥ 160 mg/
dL. For CHD patients or equivalent, treatment is
considered neccesary if the LDL-C ≥ 130 mg/dL.
Positive risk factors for CHD include age (≥ 45
years for men or ≥ 55 for women), family history of
CHD, current cigarrette smoking, hypertension
(blood pressure ≥ 140/90 mmHg or on antihyper-
tensive medication) and low HDL-C (< 40 mg/dL).
An HDL-C ≥ 60 mg/dL is considered a negative risk
factor, allowing the removal of one point from the
sum of risk factors. The selection criteria for treat-
ment according to the NCEP III recommendations
are shown in table I. The 10-year absolute risk was
calculated with sex- and age-specific Framingham
score sheets. The number of cases requiring lifes-
tyle changes or drug therapy was calculated accor-
dingly.

Family history of coronary heart disease was con-
sidered present based on reports by participants that
a first-degree relative had a heart attack some time
in their lives. Overweight was defined as BMI 25-30
kg/m2 for males and females. Obesity was defined as
BMI ≥ 30 kg/m2. Individuals were classified as diabe-
tics if they had a previous diagnosis of diabetes or
had a fasting blood glucose value ≥ 7 mmol/L (126
mg/dL) with no previous history of diabetes. Hyper-
tension was defined as a systolic pressure ≥ 140 mm
Hg and/or diastolic pressure ≥ 90 mm Hg and/or cu-
rrent use of antihypertensive medications. Ischemic
heart disease was considered if there was a history
of myocardial infarction. Smoking was defined as
any tobacco consumption during the month previo-
us to sampling. The metabolic syndrome was diag-
nosed using the NCEP criteria.4,12 A body mass in-
dex > 30 kg/m2 was used intead of the NCEP waist
circumference criteria because this parameter was
not measured in our survey.

Table 1. National Cholesterol Education Program-III treatment recommendations.

• Eligibility for drug treatment under NCEP-III
• Coronary heart disease (CHD) or an equivalent condition

(diabetes, stroke, arterial insufficiency of the lower limbs) and LDL cholesterol ≥ 130 mg/dL (goal LDL cholesterol < 100 mg/dL).
• ≥ 2 cardiovascular risk factors* and a 10-year risk of CHD > 20% and LDL cholesterol ≥ 130 mg/dL (goal LDL cholesterol < 100 mg/dL)
• ≥ 2 cardiovascular risk factors* and a 10-year risk of CHD 10- 20% and LDL cholesterol ≥ 130 mg/dL (goal LDL cholesterol < 130 mg/dL)
• ≥ 2 cardiovascular risk factors* and a 10-year risk of CHD < 10% and LDL cholesterol ≥ 160 mg/dL (goal LDL cholesterol < 130 mg/dL)
• < 2 cardiovascular risk factors* and LDL cholesterol ≥ 190 mg/dL (goal LDL cholesterol < 160 mg/dL)

Positive risk factors include age (≥ 45 years for men, ≥ 55 years for women), family history of premature CHD (CHD in male first-degree relative < 55 years;
CHD in female first-degree relative < 65 years), current cigarette smoking, hypertension or anti-hypertensive treatment and low HDL cholesterol (< 40 mg/d).
High HDL cholesterol (≥ 60 mg/dL) is a negative risk factor; a positive risk factor is removed from the total count by its presence.
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Statistical analysis

The data were coded and captured under ASCII
fixed format. The database was validated through re-
cognition of missing values, outliers and inconsis-
tencies between variables. Descriptive analysis in-
cluded the estimation of mean values and standard
deviations for continuous variables. These values
were rounded to the nearest integer or first decimal
point. Prevalence and frequencies are expressed in
term of percentage. Significance of the differences
between the subgroups was tested by one-way ANO-
VA using Scheffé’s multiple comparison method. Ca-
tegorical variables were compared by the chi square
statistic with Yates’ correction or the exact Fisher
test when appropriate. All the statistical analysis
was conducted using the SAS statistical package
(SAS Institute).

RESULTS

In this analysis, 2201 cases were studied. The po-
pulation was composed mainly of subjects younger
than 40 years; the age and gender distribution was

representative of the Mexican adults (Table 2).
Mean lipid concentrations were cholesterol 182.7 ±
40 mg/dL, triglycerides 213.4 ± 158 mg/dL, HDL-C
38.3 ± 9.5 mg/dL and LDL-C 116.4 ± 36 mg/dL. The
BMI was 27.09 ± 5.6 kg/m2. In agreement with a
previous report carried out in the same popula-
tion,10 several cardiovascular risk factors were
common. Diabetes, high blood pressure and obesity
were found in 6.1, 21.88 and 20 percent of the sub-
jects, respectively. Smoking was reported in 28%
and almost half the population (46%) had primary
school education or less.

A coronary heart disease equivalent was found in
10.5% of the subjects. Two or more risk factors
were found in 41.7% of the population. Thus, inde-
pendent of the LDL-C concentration, almost half of
the Mexican adults living in an urban area are
potential candidates for intensive lipid-lowering the-
rapy. The distribution of the LDL-C concentrations,
stratified by the thresholds proposed by the NCEP-
III report, is shown in table 3. The LDL-C concen-
tration was high enough to be a potential indication
of a lipid-lowering drug therapy (> 160 mg/dL), in-
dependent of other risk factors, in 10% of the popu-

Table 2. Distribution of all treatment eligible patients stratified by age and gender group in the Mexican National Survey of Chronic Diseases and its com-
parison against the Third Annual National Health and Nutrition Survey (NHANES III).

Age range (y) Mexican survey of chronic disease NHANES III
Total [n (%)] LSM Drug therapy Total Drug therapy (%)

20-29 (n = 866) 71(8.1) 23 (2.6) 94 (10.8) 6.3
30-39 (n = 579) 86 (14.8) 55 (9.5) 141 (24.3) 13.2
40-49 (n = 373) 86 (23.1) 53 (14.2) 139 (37.3) 16.9
50-59 (n = 239) 62 (25.9) 78 (32.6) 140 (58.6) 24.4
60-69 (n = 144) 46 (31.9) 49 (34.0) 95 (65.9) 38.2
Total (n = 2201) 351 (15.94) 258 (11.7) 609 (27.6) 17.5

Males [n (%)]
20-29 (n = 380) 42 (11.1) 18 (4.7) 60 (15.8) 6.1
30-39 (n = 233) 39 (16.7) 36 (15.4) 75 (32.2) 17.8
40-49 (n = 158) 47 (29.7) 29 (18.3) 76 (48.1) 21.1
50-59 (n = 96) 19 (19.8) 45 (46.8) 64 (66.7) 28.3
60-69 (n = 63) 23 (36.5) 22 (34.9) 45 (71.4) 42.1
Subtotal (n = 930) 170 (18.3) 150 (16.1) 320 (34.4) 20.4

Females [n (%)]
20-29 (n = 486) 29 (5.9) 5 (1.0) 34 (7.0) 6.7
30-39 (n = 346) 47 (13.5) 19 (5.5) 66 (19.1) 8.7
40-49 (n = 215) 39 (18.1) 24 (11.2) 63 (29.3) 12.9
50-59 (n = 143) 43 (30.1) 33 (23.1) 76 (35.3) 20.6
60-69 (n = 81) 23 (28.4) 27 (33.3) 50 (61.7) 34.8
Subtotal (n = 1271) 181(14.2) 108 (8.5) 289 (22.7) 14.6

Data of the NHANES III were obtained from references 6 and 21. LSM = Lifestile modification.
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lation (n = 221). Thus, the majority of cases that
qualifies for drug treatment does it because they
have moderate hypercholesterolemia and coexisting
co-morbidities that increase their cardiovascular.

The percentage of cases that qualified for treat-
ment according the NCEP III report is shown in ta-
ble 4. A quarter of the population was found to be
eligible. Lifestyle modifications were the core of the
therapy in 15.9% of the cases; the addition of drug
therapy was required in an additional 11.7%. The
distribution of eligible patients according to age and
gender is shown in table 2. Among those only requi-
ring lifestyle modifications, 48.4% were males,

44.7% were younger than age 40 and 13% were older
than age 60. For cases that also required drug
treatment, 58.1% were males, 30.2% were younger
than age 40 years and 18.9% were older than age 60.

As expected, the percentage of cases that required
some form of treatment was significantly greater in
cases with coronary heart disease or an equivalent
condition (lifestyle modification 34.6% and drug the-
rapy 40.25%). These rates are in contrast with the
small percentages found in cases with one or less
risk factors (lifestyle changes 5.7%, drug therapy
1.4%). Thus, the NCEP-III approach directs the in-
tervention to the cases with the highest risk.

Table 3. Percent of patients with increased low density lipoprotein cholesterol (LDL-C) concentrations in the study subjects stratified according to the
presence of coronary heart disease or cardiovascular risk factors (n = 2,201).

LDL- C (mg/dL)

Strata [n (% between group)] < 100 100-130 130-160 160-190 > 190 No data available

Coronary heart disease or diabetes [n= 231 (10.5 %)] 53(22.9) 80 (34.6) 56 (24.2) 29 (12.5) 8 (3.4) 5(2.2)
CHD, stroke or arterial insufficiency in lower
Limbs (n = 37) 11 (29.7) 11 (29.7) 11 (29.7) 4 (10.8) 0(0) 0(0)
Diabetes (n = 194) 42 (21.7)  69 (35.6) 45 (23.2) 25 (12.9) 8 (4.1) 5 (2.6)

Without CHD
Two or more risk factors [n = 919 (41.7%)]

10 year risk > 20 (n = 17) 1 (5.8) 2 (11.7) 8 (47.1) 3 (17.6) 3 (17.6) 0(0)
10 year risk 10-20% (n = 109) 16 (14.6) 31 (28.4) 33 (30.3) 15 (13.7) 10 (9.2) 4(3.7)
10 year risk < 10% (n = 793) 257 (32.4) 274 (34.5) 177 (22.3) 58 (7.3) 20 (2.5) 7 (0.9)

One risk factor [n = 705 (32.0%)] 282 (40.0) 227 (32.2) 140 (19.9) 40 (5.7) 9 (1.3) 7 (1.0)

No risk factor (n = 346 (15.7%)) 170 (49.1) 97 (28.0) 51 (14.7) 20 (5.8) 6 (1.7) 2 (0.5)

Total 779 (35.4) 711 (32.3) 465 (21.1) 165 (7.5) 56 (2.5) 25 (1.1)

Table 4. Distribution of treatment eligible patients (n = 2,201).

LSM Drug therapy

Strata [n (% between group)]
Coronary heart disease or diabetes [n = 231 (10.5 %)]

CHD, stroke, arterial insufficiency in lower limbs (n = 37) 11 (29.7) 15 (40.5)
Diabetes (n = 194) 69 (35.6) 78 (40.2)

Without CHD
Two or more risk factors [n = 919 (41.7%)]

10 year risk > 20 (n = 17) 2 (11.8) 14 (82.4)
10 year risk 10-20% (n = 109) 31 (28.4) 58 (53.2)
10 year risk < 10% (n = 793) 177 (22.3) 78 (9.8)

One risk factor [n = 705 (32.0%)] 20 (2.8) 9 (1.2)
No risk factor [n = 346 (15.7%)] 40 (11.5) 6 (1.7)
Total 350 (15.9) 258 (11.7)

LSM = Lifestyle modifications.
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The group with two or more risk factors deserves
special attention. The distribution of the NCEP risk
factors by age group is shown in table 5. The most fre-
quent risk factor was a low HDL cholesterol concen-
tration; it was present in 786 (85.5%) of the 919 sub-
jects of this group. The coexistence of smoking was the
most common combination among young adults (< 40
years). In contrast, the coexistence of arterial hyper-
tension was the most frequent finding in cases older
than age 40. The use of the Framingham tables is limi-
ted to the group with two or more risk factors. Based
on the risk score evaluation, the LDL-C goal is selec-
ted. A small percentage (1.8%) was identified as high-
risk (10 year risk > 20%); almost every case in this
group qualified for drug therapy. In contrast, 86.3% of
the cases with 2 or more risk factors were identified as
low risk individuals (10 year risk< 10%): only a few
(9.8%) qualified for drug therapy. Thus, the use of the
Framingham tables has a large impact on the propor-
tion of cases with 2 or more risk factors that qualify
for drug therapy.

The validation of the Framingham tables has
been done mainly in Caucasian subjects. Since the
use of this instrument has a remarkable impact on
the selection of cases that qualify for drug treat-
ment, we evaluated the differences between subjects
stratified into the three categories of the Framing-
ham tables. As shown in table 6, cases with the hig-
hest risk (a 10 year risk > 20%) were the oldest,
had the highest prevalence of high blood pressure
and the highest levels of LDL-C and non-HDL cho-
lesterol. However, the cases with lower risk (10 year
risk < 10%) had a similar prevalence of obesity and
their mean HDL-C concentration was no different
from that found in the high-risk subjects. Thus, the
prevalence of some conditions (e.g. several compo-
nents the metabolic syndrome) not taken into ac-
count by the Framingham tables (i.e. obesity) is
similar among cases identified as high or low risk.

A separate analysis was performed in the non-dia-
betic cases with metabolic syndrome (n = 408). Less
than 2 NCEP-III risk factors were present in 99 ca-

Table 5. Contribution of the National Cholesterol Education Program risk factors in the group with two or more risk factors.

Age group HDL < 40 mg Arterial hypertension Smoking Family history Men ≥ 45 y Women ≥ 55 y
(years) n (%) n (%) n (%) n (%) n (%) n (%)

20-29 (n = 293) 267 (91.1) 117 (39.9) 124 (42.5) 71(24.3) - -
30-39 (n = 223) 210 (94.2) 91 (40.8) 94 (42.1) 72 (32.3) - -
40-49 (n = 187) 159 (85) 104 (55.6) 73 (39.3) 52 (27.8) 62 (33.2) -
50-59 (n = 132) 104 (78.8) 69 (52.3) 44 (33.3) 41 (31.1) 69 (52.3) 31 (23.5)
60-69 (n = 84)0 46 (54.8) 61 (72.6) 23 (27.4) 18 (21.4) 39 (46.4) 45 (53.6)
Total (n = 919) 786 (85.5) 442 (48.1) 359 (39.1) 254 (27.6) 170 (18.5) 76 (8.3)

Table 6. Characteristics of the study subjects without coronary heart disease with ≥ 2 risk factors that qualified or not for drug therapy based on the re-
sults of the Framingham tables.

10ys risk < 10% 10- 20%  > 20% p value

N = 793 109 17
Age 36.2 ± 12 53.2 ± 9 56.3 ± 7 < 0.001
Body mass index (kg/m2) 26.9 ± 5 27.7 ± 5 26.5 ± 5 0.34
Obesity [n (%)] 180(22.9) 28(25.7) 3(17.6) 0.87
Systolic pressure (mm Hg) 131 ± 17 141 ± 19 148 ± 17 < 0.001
Diastolic pressure (mm Hg) 87 ± 14 91 ± 14 92 ± 12 < 0.001
High blood pressure [n (%)] 325(41) 62(57) 12(71) < 0.001
HbA1 (%) 7.8 ± 1.4 8.1 ± 1.2 7.8 ± 2 0.16
Glucose (mg/dL) 91.2 ± 11.8 95.2 ± 10.9 98.5 ± 14 < 0.001
Cholesterol (mg/dL) 177 ± 38 206 ± 39 234 ± 39 < 0.001
HDL-Cholesterol (mg/dL) 34 ± 8 33 ± 8 35 ± 7 0.34
LDL-Cholesterol (mg/dL) 116 ± 34 139 ± 41 163 ± 41 < 0.001
Non-HDL cholesterol (mg/dL) 143 ± 38 173 ± 39 199 ± 38 < 0.001
Triglycerides (mg/dL) 173 ± 123 227 ± 120 234 ± 101 < 0.001
Metabolic syndrome [n (%)] 245(32) 54(49.5) 8(47) < 0.001
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ses (24.3%). Of these, only 12 subjects had an LDL-
C > 160 mg/dL (the LDL-C threshold for receiving
any form of lipid-lowering treatment). In the remai-
ning 309 cases (75.7%), two or more risk factors
were present. In the majority of this subgroup, the
estimated 10-year risk was < 10% (79.28%); as a re-
sult, the LDL-C threshold for drug therapy becomes
higher (≥ 160 mg/dL) in this group. Thus, in spite of
the well-known cardiovascular risk of the metabolic
syndrome,8 only a small proportion of cases quali-
fied for drug therapy (23% among cases with ≥ 2
risk factors, and 17.6% among all the non-diabetic
cases with metabolic syndrome).

Because of the high prevalence of hypertriglyceri-
demia in our population, we assessed the effects of
using the non-HDL cholesterol instead of the LDL
cholesterol as the prime goal of therapy.16-18 The re-
sults are shown in table 7. The number of cases that
qualifies for receiving treatment was not modified;
this was true for all three cardiovascular risk cate-
gories shown in table 7. For example, among the pa-
tients with diabetes, (the group in which the LDL-C
is most likely to be underestimated), the number of
cases that have the recommended LDL-C or non
HDL-C was almost the same (42 for LDL-C < 100
mg/dL and 40 for non HDL-C<130 mg/dL).

DISCUSSION

The NCEP III recommendations are the standard
of care for dyslipidemic cases in many countries.

Their implementation is supported by prospective
data derived mainly from Caucasian groups. Howe-
ver, these criteria are widely used in non-Caucasian
populations, despite the fact that these populations
have a differing prevalence of several types of dysli-
pidemia. Thus, the ability to identify and treat pa-
tients with increased cardiovascular risk must be
measured in population-based studies of non-Cauca-
sian subjects. In this survey, representative of ur-
ban Mexican adults aged 20 to 69 years, a coronary
heart disease equivalent was found in 10.5% and
two or more risk factors were detected in an additio-
nal 41.7%. Nearly a quarter of the study population
qualified for some form of lipid lowering therapy:
LDL-C lowering drug treatment was recommended
for 11.7%. Our data helps to estimate the magnitude
of the burden imposed on the Mexican health system of
lowering LDL-C for cardiovascular prevention.
Applying our results to the 2000 Mexican popula-
tion census19 (considering only the segment of the
population covered by our survey), more than 5.8
million cases nationwide may require LDL lowering
drug therapy following the NCEP-III criteria.

The NCEP-III approach directs intervention to the
cases with the highest risk.20 The percentage of cases
that qualified for drug therapy was proportional with
increasing age, in the high-risk groups, and in males
(Tables 2 and 4). For example, the percentage was
significantly greater in cases with coronary heart di-
sease or equivalent condition (lifestyle modification
34.6% and drug therapy 40.25%) compared with that

Table 7. Distribution of treatment eligible patients based on their non-HDL cholesterol stratified according to the presence of coronary heart disease or
cardiovascular risk factors (n = 2,201).

Non HDL- C (mg/dL)

Strata [n (% between group)] < 100 100-130 130-160 160-190 > 190 No data available

Coronary heart disease
or diabetes [n= 231 (10.5 %)] 9(3.9) 46 (19.9) 69 (29.8) 57 (24.6) 48 (20.8) 2 (0.8)

CHD, stroke or arterial insufficiency in lower
Limbs (n = 37) 3 (8.1) 12 (38.7) 9 (24.3) 8 (25.8) 5 (13.5) 0(0)
Diabetes (n = 194) 6 (3.1)  34 (17.5) 60 (30.9) 49 (25.2) 43 (22.2) 2 (1.0)

Without CHD
Two or more risk factors [n = 919 (41.7%)]

10 year risk > 20 (n = 17) 0 (0) 0 (0) 3 (17.7) 5 (29.4) 9 (52.9) 0 (0)
10 year risk 10-20% (n = 109) 1 (0.9) 10 (9.2) 28 (25.7) 42 (38.5) 28 (25.7) 0 (0)
10 year risk < 10% (n = 793) 91 (11.5) 218 (27.5) 239 (30.1) 167 (21.1) 78 (9.8) 0 (0)

One risk factor [n = 705 (32.0%)] 128 (18.2) 217 (30.8) 199 (28.2) 116 (16.5) 45 (6.4) 0(0)
No risk factor [n = 346 (15.7%)] 87 (25.1) 124 (35.8) 77 (22.2) 40 (11.5) 18 (5.2) 0 (0)

Total 316 (14.4) 615 (27.9) 615 (27.9) 427 (19.4) 226 (10.3) 2(0.09)
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found in cases with one or less risk factors (lifestyle
changes 5.7%, drug therapy 1.4%). An LDL-C < 100
mg/dL was the target of treatment in 11.2% of Mexi-
can adults; some form of lipid-lowering treatment
would be needed in 78.2% of these to reach this goal.
A significant proportion (29%) of the total number of
cases that qualified for drug therapy was younger
than age 40. This fact is explained by the age distri-
bution of the Mexican population, composed mainly
of young adults. These data clearly reflect the magni-
tude of the challenge that the treatment of hypercho-
lesterolemia represents for the Mexican society.

The proportion of cases eligible for treatment in
our population was compared with data reported in
the United States. Differences in the age range cove-
red and in the distribution of the age groups bet-
ween our survey and the NHANES-III report6 limit
a direct comparison between these studies. Our
analysis is, therefore, limited to the age groups exa-
mined in both studies (Table 2). In the US, 30.7 mi-
llion people (17.5% of a population composed of
175.5 million inhabitants aged 20-6921) are eligible
for LDL lowering by drug therapy; of these, 25.2%
will have a LDL-C < 100 mg/dL as a treatment tar-
get.6 Differences in the age distribution of the parti-
cipants of these surveys explain the higher prevalen-
ce found in US adults. As shown in table 2, the
percentages are very similar when subjects of the
same age and gender group are compared. In addi-
tion, the prevalence of cases qualifying for drug the-
rapy in our survey became similar to that found in
the US, when our data were adjusted for the NHA-
NES-III age and gender distribution (16.86% in our
report vs. 17.5% in the US). Thus, the numbers of
cases that may require lipid-lowering treatment may
be even greater in the future, as the age distribution
of the Mexican population continue to acquire the
shape observed in more industrialized societies.22

The use of the Framingham tables, as proposed
by the NCEP-III report, attempts to better identify
the high-risk cases in the subject with 2 or more
risk factors. Concerns have been expressed in non-
Caucasian populations because the score overesti-
mates the risk in these ethnic groups.23-26 In our
survey, only 13.7% of the ≥ 2 risk factors group was
identified as having a 10 year-risk of CHD above
10%. This small percentage is explained by the age
distribution of our population; a large proportion of
the estimated risk depends on the subject’s age.
Thus, the possible overestimation of risk is counter-
balanced by the age distribution of our population.

We assessed the differences between the cases
with a 10 year-risk above 10% compared with other

subjects with ≥ 2 risk factors with a 10 year risk lo-
wer than 10%. Age and cholesterol levels were the
major differences observed (Table 5). A large per-
cent of the metabolic syndrome cases were conside-
red in the low-risk group. Therefore, few qualified
for treatment (17.6% among the non-diabetic cases
with metabolic syndrome). This observation con-
trasts with the well-described risk for coronary
events in the metabolic syndrome (2.7 (95CI% 1.2-
6.2%)).27 In absolute terms, the metabolic syndrome
represents a 10-year cardiovascular risk of 10-
20%.28 One of the explanations for this discrepancy
is the use of the Framingham tables. In the Quebec
study and post hoc analysis of similar investigatio-
ns, these tables have proven to underestimate the
risk associated with the metabolic syndrome.29,30

This is probably because this instrument does not
take into account the mechanisms by which the me-
tabolic syndrome favors atherosclerosis progression.
In our report, an additional 26.8% of the metabolic
syndrome cases may qualified for drug therapy ba-
sed on their LDL-C (130-160 mg/dL) if a 10 year
risk of 10-20% is considered, instead of that estima-
ted using Framingham score (< 10%). Hence, we
strongly believe, as others31 that the use of the Fra-
mingham tables should be reconsidered in the meta-
bolic syndrome

Strengths and limitations must be recognized.
The National Survey of Chronic Disease is the only
representative population-based, nation-wide survey
available in the Mexican population, in which the
impact of the National Cholesterol Education Pro-
gram-III can be assessed. Other surveys have not
included a fasting lipid profile32,33 in the evaluation.
However, the percentages reported may have chan-
ged since the survey was performed. The body mass
index was used instead of the waist circumference
for the diagnosis of the metabolic syndrome; this li-
mitation is shared with other population-based sur-
veys.34 Cardiovascular disease was diagnosed by
self-report; this approach may result in underesti-
mation of the prevalence. Family history of corona-
ry heart disease was considered present based on re-
ports by participants that a first-degree relative had
a heart attack some time in their lives. Finally, the-
re is no information about other relevant variables
for the estimation of cardiovascular risk (e.g. physi-
cal activity and mental stress).
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