
mortality was reduced towards zero
(e.g. a reduction of 0·26% coronary
heart disease risk per 1 g . day�1 of
arginine, P=0·53, adjusted for satu-
rated fatty acids and smoking; ad-
ditional adjustment for flavonols was
hampered by multicollinearity).

These results indicate that arginine
is not clearly associated with coronary
heart disease mortality at the popula-
tion level. This is in agreement with
our findings at the individual level[4].
In both study designs, arginine intake
was strongly associated with the intake
of energy and other nutrients through
its widespread presence in animal and
vegetable foods. The potential impact
of arginine is therefore difficult to
disentangle. Additional observational
studies, preferably in populations with
a relatively high range of intake, and
including e.g. biomarkers for arginine
intake, should be carried out to con-
firm the hypothesis of a protective
effect of arginine on coronary heart
disease as suggested by recent human
and animal experiments.
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Men with coronary artery disease
have lower levels of androgens
than men with normal coronary
angiograms

We read with great interest the paper
by English et al.[1] which demonstrated
lower levels of androgens in men with
coronary artery disease compared to
those with normal coronary angio-
grams. We believe that this paper
raises important questions on the still
unresolved issue related to the effects
of sex hormones on coronary athero-
sclerosis. We would like to make a few
comments with regard to the results
of this study, which we think are of
special importance.

The subjects included in the study of
English et al. differed in respect of age
and body mass index, which can affect
sex hormone levels. In support of this,
they found no difference in total and
free testosterone levels between either
group after correcting for age and
body mass index. However, the differ-
ence in bioavailable testosterone and
free androgen index remained statisti-
cally significant, raising the question
of low androgens as a risk factor in
male atherosclerosis. We conducted a
similar angiographic study of 337 age
and body mass index matched men,
which showed no significant difference
with respect to oestrogen, free and
total testosterone levels in patients
with coronary artery disease compared
to those with normal coronaries[2].
We believe that the relationship be-
tween male sex hormones and cardio-
vascular disease is still a matter of
debate. The results of several studies
related to the causative role of male
sex hormones in coronary artery dis-
ease are conflicting and do not provide
consistent evidence. The finding of
low levels of endogenous testoster-
one in coronary artery disease has
been shown mostly in case-control
studies[3–6]. However, they are not
proven with prospective studies, which
indicated that baseline serum levels
of testosterone were unrelated to the
risk of subsequent coronary artery
disease[7–9].

English et al. showed decreased
levels of oestrogens in patients with
coronary artery disease, a result which
is contradictory to the results of most
published studies, including ours
which reported either normal or mod-
erately increased oestrogen concen-
trations in patients with coronary
artery disease[2,10–14]. We believe that
their result is mostly due to methodo-
logical problems.

If low androgen status were a pre-
disposing factor for coronary athero-
genesis, we would expect the lowest
androgen levels to be in patients with
the most extensive disease. This find-
ing was inconsistent in some recent
studies[4,15]. On the contrary English
et al. showed no association between
plasma androgen levels and the degree
of coronary atherosclerosis with re-
gard to the number of diseased vessels.
In our study, the extent of coronary
artery disease was graded with the
Gensini score[2]. However, similar to
English et al. we found no correlation
between age-adjusted sex hormone
levels and the Gensini score in patients
with coronary artery disease.

We believe that the role of sex
steroids in male atherosclerosis, both
the presence and extent, needs to be
further clarified with large prospective
studies before low testosterone levels
can be claimed as a risk factor.
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A reply

Kabacki et al. raise some interesting
points regarding our recent paper.
These authors have published a similar
study demonstrating no significant dif-
ferences in hormone levels in men with
and without coronary artery disease.
The main difference between these two
studies is the methods by which testos-
terone levels were assessed. The quan-
tification of testosterone is notoriously
problematic; most andrologists require
the measurement of bio-available tes-
tosterone, and/or calculation of the
free androgen index, feeling that the
measurement of free and total testos-
terone alone is inadequate. Thus, we
feel that the disparity in results be-
tween our own study and that of
Kabacki et al. is more likely to be due
to inadequate assessment of androgen
levels, rather than the statistically
corrected for slight differences in age
and body mass index in our study
population.

We would agree with Kabacki et al.
that the relationship between male sex
hormones and cardiovascular disease
is still a matter for debate. Unfortu-
nately, the necessary prospective
measurements of bio-available testos-
terone are not available. However,
to our knowledge, two of eight pro-
spective studies, and 23 of 36 cross-
sectional studies, have demonstrated
increased rates of coronary artery dis-
ease in men with low androgen levels,
whereas only one study of a total of 44
studies has demonstrated an associ-
ation between coronary artery disease
and increased androgen levels.

The authors also point out that the
levels of oestrogen in our subjects were
low, a finding which conflicts with
much of the published data. This point
must be treated with extreme caution,
as (as stated in our paper) the accuracy
of all the available oestrogen assays at
the very low levels found in men is
extremely poor, and any conclusions
should be made with due regard for
this.

Kabacki et al. suggest that if low
androgen status were truly a pre-
disposing factor for coronary athero-
genesis, androgen levels should corre-
late with disease severity, a feature
which our data did not display. This
may be due to the small number of
subjects, or, as we have stated in our
paper, that the witnessed low levels of

androgens may be a consequence
of the disease process, or an epi-
phenomenon.

In their concluding paragraph,
Kabacki et al. agree with our own
concluding paragraph, suggesting that
the role of sex steroids in atherogenesis
needs to be ‘further clarified with large
prospective trials’. We fully support
this suggestion, with the proviso that
care must be taken to ensure adequate
assessment of androgen levels. Only
if these prospective studies are per-
formed can real insight be gained
into the role of androgens in
atherosclerosis.

K. M. ENGLISH

O. MANDOUR

R. P. STEEDS

M. J. DIVER

T. H. JONES

K. S. CHANNER

Department of Cardiology,

Royal Hallamshire Hospital,

Sheffield, U.K.

doi:10.1053/euhj.2000.2579, available
online at http://www.idealibrary.com
on

Comment on the ESC/ACC
redefinition of myocardial infarction
by a consensus dissenter

Collaboration between the European
Society and the American College of
Cardiology is praiseworthy[1], but the
joint attempt[2] to supplant the current
WHO definition of myocardial in-
farction[3] is flawed in process and in
outcome. The new definition[2], a
manifesto for measurement of tropon-
ins, cannot work for many of the
purposes for which a revised definition
is needed. The two cardiological or-
ganizations should recognize that they
have not succeeded, study what went
wrong, and cooperate with the individ-
uals and organizations who can ensure
that the job is completed.

Diagnosis of coronary events, in-
cluding myocardial infarction, has
always been dependent on the avail-
ability, frequency and timing of
corroborative tests — electrocardio-
graphic or serological — the potential
curtailment or censoring of these
by death, and the almost arbitrary
availability/non-availability of docu-
mentation and pathology in fatal
cases[3–5]. In non-fatal cases the dis-
tinction between acute, and subacute
or chronic, is difficult. The syndromes
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