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Lack of a relationship between
serum ferritin levels and coronary
atherosclerosis evaluated by coronary
arteriography
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Abstract

Many clinical and epidemiological studies have demonstrated the
relationship between serum ferritin and ischemic heart disease. In the
present study we evaluated the relationship between coronary heart
disease (CHD) and serum ferritin levels in patients submitted to
coronary arteriography. We evaluated 307 patients (210 (68.7%)
males; median age: 60 years) who were submitted to coronary angiog-
raphy, measurement of serum ferritin and identification of clinical
events of ischemic heart disease. Serum ferritin is reported as quartiles.
Ninety-six patients (31.27%) had normal coronary angiography (group
1) and 211 (68.73%) had coronary heart disease (group 2). Of the
patients with CHD, 61 (28.9%) had serum ferritin levels higher than
194 ng/ml (4th quartile), as opposed to only 14 (14.58%) of those
without CHD (P = 0.0067). In the 2nd quartile, 39 patients (18.48%)
had CHD, while 35 patients (36.46%) had normal coronary arteries (P
= 0.00064). Multivariate analysis of the data showed that the differ-
ence between groups was not statistically significant (P = 0.33). We
conclude that there is no independent relationship between coronary
heart disease and increased levels of serum ferritin.
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Introduction

Most deaths in the United States of Ame-
rica are due to ischemic heart disease (IHD)
and several risk factors are known to be
related to this condition (1-3). Among these
factors, it has been demonstrated that total
cholesterol and its low density lipoprotein
(LDL) fraction are main factors in the gene-
sis and development of coronary atheroscle-

rosis and are related to the prognosis of the
disease (4-6).

Atherosclerosis is a pathological process
of the arterial wall characterized by deposi-
tion of lipids, especially LDL cholesterol, on
the subendothelial layer inside mononuclear
cells (foam cells) (7). It has been demon-
strated that free oxygen radicals directly act
on the endothelial cell membrane, determin-
ing alterations in its defense mechanisms. At
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the same time, free radicals have an impor-
tant action on lipid peroxidation, causing a
modification of LDL and facilitating LDL
deposition, with the consequent formation
of atherosclerotic plaque (8-11). It has been
further demonstrated that in vivo, at physi-
ological pH, free radicals are produced at
low rates through the reaction of Haber-
Weiss. Nevertheless, the reaction may be
accelerated when it is catalyzed by iron, with
a greater production of free radicals (12-18).
This is one of the explanations for the greater
incidence of ischemic events in males com-
pared to females in the premenopausal state,
since during this period the concentration of
ferritin is three times higher in men than in
women (19-29).

The putative role of iron in the develop-
ment of atherosclerosis is based on clinical
and epidemiological studies. However, no
investigations correlating serum concentra-
tion of ferritin and anatomic diagnosis of
coronary atherosclerosis by coronary arteri-
ography are available in the literature. Thus,
the objective of the present study was to
evaluate the relationship between concen-
tration of serum ferritin and presence of
coronary atherosclerosis.

Population and Methods

In a transversal study we allocated 307
patients of both sexes with a previous diag-
nosis of IHD and with a formal indication of
coronary arteriography from a physician.
Before being submitted to hemodynamic
studies, the patients signed an informed con-
sent by which they authorized the collection
of 10 ml of blood for laboratory tests. Pa-
tients were interviewed according to a stan-
dard questionnaire about the presence and
clinical aspects of the different forms of
angina pectoris. Coronary risk factors such
as smoking, systemic arterial hypertension
(SAH), diabetes mellitus (DM) and obesity
were also investigated. Smoking was de-
fined as the use of more than five cigarettes

per day, at least for one year during the last
five years; SAH and DM were defined as a
previous medical diagnosis or the use of diet
or tablets for their treatment; obesity was
defined as a body mass index (BMI) higher
than 27.3 for females and higher than 27.8
for males, as proposed by the National Insti-
tutes of Health Consensus Development (30).
Normal values of total cholesterol and LDL
cholesterol were considered to be less than
200 mg/dl and 130 mg/dl, respectively.

Coronary arteriography studies were per-
formed according to the technique of Sones
(31) or Judkins (32) after a 12-h fast. For
statistical analysis of the sample, any coro-
nary stenosis was considered as coronary
heart disease (CHD), the major endpoint.
Two experienced observers blindly inter-
preted the angiographic film.

Ferritin, glucose, total cholesterol and
LDL cholesterol were measured in the blood
sample. Serum ferritin was measured by en-
zyme immunoassay using a Bayter Stratus
apparatus (Miami, FL, USA).

Levels of serum ferritin were analyzed as
quartiles and the means were compared. The
cut-off points used were as follows: 1st
quartile  - serum ferritin under 68 ng/ml; 2nd
quartile - serum ferritin from 68 to 103 ng/
ml; 3rd quartile - serum ferritin from 103 to
194 ng/ml; 4th quartile - serum ferritin higher
than 194 ng/ml.

Statistical analysis was performed using
the chi-square test, ANOVA for paired data,
Kruskal-Wallis for non-parametric data and
logistic regression for multivariate analysis.
Statistical significance was considered as
P<0.05.

Results

Of the 307 patients studied, 96 (31.27%)
had normal coronary arteries (group 1) and
211 (68.73%) had CHD (group 2).

Sample characteristics are listed in Table
1. Risk factors for coronary heart disease
were compared between the group of pa-
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tients with CHD and those without CHD. A
statistically significant difference was found
between groups when considering age, sex,
smoking, obesity, serum total cholesterol and
serum LDL cholesterol by univariate analy-
sis. When these variables were included in a
logistic regression model, obesity and total
serum cholesterol were not statistically sig-
nificant.

Comparison of the serum ferritin quartiles
between groups showed that of the patients
without CHD 14 (14.58%) were in the 4th
quartile, as opposed to 61 (28.9%) patients
with CHD (P = 0.0067) (Figure 1). In the 2nd
quartile, 39 patients (36.46%) had CHD,
while 35 patients (18.48%) had normal cor-
onary arteries (P = 0.00064). However, when
this relationship was controlled for possible
confounding factors such as age, sex, race,
smoking, obesity, DM, SAH, total serum
cholesterol and serum LDL cholesterol by
multivariate analysis, no difference was ob-
served (P = 0.33) (Figure 1).

Discussion

Based on results of experiments with ani-
mals, the hypothesis that high concentrations
of iron in the organism are associated with
accelerated free radical reaction and with in-
creased lipid peroxidation seems to be plau-
sible. More specifically, Balla and colleagues
(33) demonstrated that the combination of
physiological concentrations of hydrogen per-
oxide and the heme component of hemoglobin
induces a rapid peroxidation of LDL in vitro,
liberating free iron from this reaction. It has
also been demonstrated that liberation of iron
by ferritin stimulates the formation of hy-
droxyl radicals through superoxide radicals
and hydrogen peroxide (34,35).

Sullivan (16,19,36) proposed a possible
relationship between iron concentration and
greater incidence of CHD in men and post-
menopausal women. This hypothesis was
based on the high incidence of CHD in pa-
tients with hereditary diseases of iron stor-

Table 1 - Sample characteristics.

SAH, Systemic arterial hypertension; DM, diabetes mellitus; LDL, low density lipopro-
tein

Coronary heart disease Control patients P

Age (mean ± SD, years) 61.6 ± 10.6 56.7 ± 11.4 0.0003
Race (white, %) 90 85.4 0.3
Sex (male, %) 68.7 43.7 0.00005
Smokers (%) 33.7 15.6 0.0018
SAH (%) 52.1 54.2 0.83
DM (%) 20.4 14.6 0.29
Serum cholesterol 190.9 ± 43 176.9 ± 39.1 0.007
(mean ± SD, mg/dl)
Serum LDL cholesterol 122.6 ± 37.9 119.3 ± 82.4 0.018
(mean ± SD, mg/dl)
Obesity (%) 13.7 26 0.013
Stable angina (%) 31.2 30.6 0.92
Unstable angina (%) 59.4 60 0.93
Atypical angina (%) 9.4 9.4 1

Figure 1 - Patient distribution
according to ferritin quartiles.
CHD = Coronary heart disease.

age such as hemochromatosis, as well as the
simultaneous increase of cardiovascular risk
and serum iron in women after menopause
and in old men. Nevertheless, Aronow (37)
found no relationship between serum fer-
ritin and CHD in men and women over 62
years.

The objective of the present study was to
identify a possible association between se-
rum ferritin concentration and coronary heart
disease as evaluated by coronary arteriog-
raphy. The choice of serum ferritin levels to
evaluate iron concentration in the organism
was based on previous studies which dem-
onstrated that this is the best method to
evaluate the actual condition of iron in the
blood (38-40).
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In this sample, main risk factors for CHD
indeed proved to be higher in the group of
patients with this condition. By analyzing
our data about the main endpoint, we con-
clude that there is no independent relation-
ship between serum ferritin and CHD. In
spite of the evidence in literature for a direct
role of iron in the pathogenesis of athero-
sclerosis, serum ferritin levels do not reflect
this process. Probably there are local factors
that determine the iron activity, independ-

ently of the systemic concentration of iron.
Studies focusing on this subject should be
performed to elucidate this important ques-
tion.
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