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Tamir, I., Bojanower, Y., Levtow, O., Heldenberg, D., Dickerman, Z.,
and Werbin, B. (1972). Archives of Disease in Childhood, 47, 808. Serum
lipids and lipoproteins in children from families with early coronary heart
disease. Serum lipids and lipoproteins of 64 men under the age of 41 years who
survived for more than 6 months after a myocardial infarction, andof their childrenwere
investigated. 26 fathers and all their 55 children had normal serum lipids and
lipoprotein patterns. 38 fathers had normal serum lipid concentration and abnormal
lipoprotein pattern; of these, 23 had hyper-4-lipoproteinaemia, 11 had increase in
both P- and pre-3-lipoprotein, and 4 had increase in pre-3-lipoprotein only. 30 of
the 85 children whose fathers had abnormal lipoproteins were found to have type II
hyperlipoproteinaemia regardless of the class of hyperlipaemia found in the father.
The greatest incidence of lipoprotein abnormality was found in children of fathers of
hyper-3-lipoproteinaemia.

It is now well established that individuals with
certain forms of primary hyperlipoproteinaemia
have an increased risk of developing coronary
heart disease at an early age, and that the risk is
greatest for those with familial hyper- /3-lipopro-
teinaemia (Slack, 1969) (Type II hyperlipopro-
teinaemia in the classification of Fredrickson,
Levy, and Less, 1967). If therapy designed to
lower serum /3-lipoprotein concentration is to be
effective in preventing or delaying coronary heart
disease in these patients, it is probably important
to start treatment in childhood (Lloyd and Wolff,
1969).

Clinical manifestation of most of the primary
hyperlipoproteinaemias, and particularly of the
more common heterozygous form of familial
hyper- /3-lipoproteinaemia, rarely occurs during
childhood, and the diagnosis is usually made by
examination of the serum lipoproteins as part of a
family study.
The importance of estimating serum lipids and

lipoproteins in children with a strong family
history of early coronary heart disease does not yet
appear to have been evaluated by means of a
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systematic study, and the purpose of the present
investigation was to carry out such a study in
children whose fathers had had a myocardial
infarction before the age of 41 years.

Patients and Methods
Sixty-four men under the age of 41 years (mean 39,

range 35-41) who were admitted to the Tel Aviv Medical
Center with myocardial infarction and survived for
more than 6 months form the basis of this study.
None was obese (weight in excess of 20% of standard

weight for height) and none had clinical diabetes
mellitus or a family history of diabetes mellitus in a
first-degree relative. Serum lipids and lipoproteins
were investigated in the patients, their wives, and child-
ren. The determinations on the patients were made at
least 6 months after the infarction and none had had
any medication during the preceding three months.
Venous blood was obtained after an ovemight fast of

at least 14 hours. In all families a dietary history was
obtained to exclude major 'abnormalities' in food con-
sumption. In four families it was found that the diet
consumed provided more than 6500 of calories from
carbohydrates. These families were instructed to
consume a 'normal' diet (carbohydrates provided about
50% of calories) for 2 weeks before the investigation.

Total serum cholesterol was estimated by the method
of Rappaport and Eichhorn (1960), triglyceride by the
method of Shafrir and Khassis (1969), and phospho-
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lipids by the method of Bartlett (1959). Paper electro-
phoresis of serum lipoproteins was carried out by the
method of Salt and Wolff (1957).

Results
In all families the maternal serum lipids and

lipoproteins were normal. The results in the
fathers and the children are given in Tables I and
II. In the study, serum cholesterol concentration
greater than 250 mg/100 ml and triglyceride
greater than 150 ml/100 ml have been regarded as

abnormal, these values being above the ranges
found in healthy adult males and children from a

similar population.
Twenty-six fathers (41 %) had normal serum

lipids and lipoprotein patterns, 23 (36%) had
hyper- /3-lipoproteinaemia with increased serum

cholesterol and normal triglyceride, 11 (17%)
had increases in both /3- and pre- ,B-lipoproteins
with increased serum cholesterol and triglyceride,

and 4 (6%) increased pre- /-lipoprotein only with
increased serum triglyceride and normal cholesterol.

In the families in which the father had normal
serum lipoproteins all 55 children were likewise
normal. 20 of the 47 children whose fathers had
increased /-lipoproteins had hyper- /-lipoprotein-
aemia. The remaining 27 had a normal pattern.
9 of the 30 children whose fathers had increased
/3- and pre-,/-lipoproteins had an abnormal pattern
and in all cases this was hyper-,B-lipoproteinaemia
with increased serum cholesterol but normal
triglyceride. Only 1 of the 8 children whose
father had increased pre-,-lipoproteins was abnor-
mal; again this child had hyper-/-lipoproteinaemia
but no increase in pre- /-lipoprotein.

Discussion
In spite of advances in the identification and

classification of hyperlipoproteinaemic disorders,
problems still exist regarding the exact definition

BLE I
Fasting Serum Lipids (mg/100 ml, mean and range) and Lipoprotein Pattern in 64 Male Survivors of

Myocardial Infarction

Lipoprotein Pattern No. TC Tg PL

Normal 26 213 88 224
171-249 62-139 144-281

Increased ,2-lipoprotein 23 307 87 267
251-398 44-143 208-330

Increased (3- and pre-,3-lipoprotein 11 306 199 291
252-420 160-269 247-333

Increased pre-rI-lipoprotein 4 225 215 241
210-239 191-277 226-281

Control values (obtained in healthy adult men age 25-40 years) 25 213 105 219
189-245 60-147 195-293

TABLE II
Fasting Lipids (mg/100 ml, mean and range) and Lipoprotein Pattern in 140 Children of Fathers with Early

Myocardial Infarction

Children

Lipoprotein Pattern Normal Lipoproteins Abnormal Lipoproteins
inFather_ _

No. Age TC Tg PL No. Age TC Tg PL Lipoprotein
IPattern

Normal 55 11*4 200 58 199 0 - - _ _
3-21 145-248 36-1 10 151-276

Increased (3 27 10-5 204 67 191 20 11-0 279 55 225 Increased ,
1-18 155-241 36-108 140-247 5-21 255-315 36-108 140-227

Increased (3- and pre-(3 21 12-7 211 79 210 9 8-7 281 83 270 Increased ,
3-22 160-242 37-114 131-253 5-15 276-306 61-118 243-276

Increased pre- (3 7 11*0 190 88 204 1 6 305 38 253 Increased ,
3-17 159-220 46-124 162-256 - - - -

Control values* 34 8-4 169 69 192
1-14 82-228 41-133 115-294

*Obtained from children in hospital without acute illness or metabolic disorders, or family history of myocardial infarction.
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of some of these states. Familial type II hyper-
lipoproteinaemia is probably best defined by an
increased concentration of f3-lipoprotein cholesterol
in the serum, but even this determination (which
requires preparative ultracentrifugation for the
analysis) does not provide absolute discrimination
between affected and nonaffected individuals
(Fredrickson, 1971). In our study, in which
ultracentrifugation was not carried out, it must be
accepted that there may be some overlap between
our 'normal' and affected groups. Furthermore,
in those individuals in whom increased serum
cholesterol was accompanied by increased serum
triglyceride, electrophoretic separation did not
show sufficiently obvious separation of /- from
pre- :-lipoprotein to exclude broad-g disease
(Type III) on this examination alone; again ultra-
centrifugal analysis would have been required.
We think it likely, however, that most of these
patients had Type IIb pattern of familial hyper-,B-
lipoproteinaemia recently described (Beaumont
et al., 1970), and the fact that all the affected
children of fathers with this pattern had hyper-f/-
lipoproteinaemia, and none had raised triglyceride
level or a broadened /3-band on electrophoresis,
supports this view.
The incidence of hyperlipoproteinaemia (59%)

in young male survivors of coronary heart disease
in our study is comparable with that reported
by Heinle et al. (1969) who found hyperlipidaemia
in 5000 of patients with angina and angiographically
proven coronary heart disease. Our finding that
23 of the 38 men with hyperlipoproteinaemia had
unequivocal type II hyperlipoproteinaemia empha-
sizes the importance of this disorder in relation to
premature coronary heart disease, and the incidence
of the lipoprotein abnormality in their children is

in agreement with an autosomal dominant type of
inheritance. The overall incidence of hyper- /-
lipoproteinaemia in the children in this study
(21 %o) indicates the importance of examining serum
lipids and lipoproteins in families in which evidence
of accelerated atherosclerosis is found in order to
detect 'high-risk' individuals at an early age.

We thank Dr. June K. Lloyd, Institute of Child
Health, London, for helpful advice and criticism.
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