of Pharmacy ,
o 2%

o
¥
£
$

/Al
£~

o
oS

* Available Online through

www.ijpbs.com (or) www.ijpbsonline.com 1JPBS [Volume 3] Issue 1 [JAN-MAR [2013]07-13

Researcn Al‘ll_(?le
Biological SGiences

SERUM FERRITIN - A POTENTIAL THREAT AND RISK FACTOR
FOR ACUTE MYOCARDIAL INFARCTION

Bharathi B.K.™ and Shrikant chandrakar’

Department of Biochemistry, J. J. M. Medical College, Davangere -577004, Karnataka, India.
*Corresponding Author Email: shri99xx@gmail.com

ﬂsSTRACT \
Introduction: Elevated body iron stores have been suggested to be a risk factor for the atherosclerosis and

ischemic heart disease but the results of epidemiological studies that relate iron stores to risk of coronary heart
disease have been inconsistent. Objectives: (1) To study the relationship of serum ferritin with acute myocardial
infarction(AMI) in univariate analysis. (2)To assess the relationship of increased serum ferritin with established risk
factor for AMI. Materials and Methods: Hospital based study of 30 AMI cases and 30 age and sex matched
controls without having AMI in the age group of 40-80 years. Results: Median serum ferritin levels were
significantly associated higher in cases (325.5ug/L) as compared to controls (65.5ug/L) (P<0.001). In univariate
analysis in addition to ferritin >200ug/L (Odds Ratio=11.67, 95%Confidence Interval=3.39-40.23,P<0.001),
Diabetes, Hypertension, Smoking, Alcohol, BMI, Total Cholesterol, Triglyceride, HDL, LDL, CPK, SGOT, and LDH
were found to be significantly associated with AMI. Conclusion: Increased ferritin level is strongly and

independently associated with AMI.
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INTRODUCTION

The association of high iron stores and coronary
heart disease was first suggested by Sullivan®
after  that
epidemiological studies have identified many

several observational and

new emerging potential risk factors like elevated

through the scavenger receptor on these cells
reproducing in vitro the appearance of
atherosclerotic plaque foam cells. Iron is a
transition metal that can catalyze toxic redox
reactions, and it has been suggested to be

involved in many harmful biological processes

blood levels of triglycerides, atherogenic and disease in the human body "®. Excessive iron
lipoproteins  fibrinogen, Homocysteine and has been proposed to be a potent risk factor for
number of genetic polymorphism are of coronary heart disease, especially for acute

particular interest. But apart from these there is
strong evidence that oxidative free radicals have
a role in the development of degenerative
disease including coronary heart disease® >. Thus
oxidized low density lipoprotein (LDL) exerts
several potentially atherogenic effects ** © (1) is
(but  not
neutrophils). (2) is cytotoxic to endothelial cells

chemotectic for  monocytes

and (3) Rapidly taken up by macrophages

myocardial infarction (AMI) ™. Supporting

evidence comes from invitro lipid peroxidation

11-13

and lipoprotein modification studies™ ™, from

cholesterol fed iron overloaded animal models™

> and from analysis of the composition of

1817 Since serum

human atherosclerotic lesions
ferritin concentrations are directly proportional
to intracellular ferritin concentration, it is

considered to be the best clinical measure of
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body iron stores 8 and the most feasible to use
in epidemiologic studies'. The main objective of
our study was to study the relationship of serum
ferritin with acute myocardial infarction in
univariate analysis and to assess the relationship
of increased serum ferritin with established risk
factor like smoking, alcohol intake, body mass
index, hypertension, lipids, diabetes mellitus.

MATERIAL AND METHODS

Inclusion criteria: 30 consecutive cases of acute

myocardial infarction admitted to the intensive

cardiac care unit of Bapuji hospital. Diagnosis of

acute myocardial infarction was based on

fulfilling two of the following criteria:

1. Chest pain of <12 hrs duration.

2. ST elevation >1mm in at least 2 consecutive
leads.

3. Increased cardiac markers

4. New onset bundle branch block.

Exclusion criteria: Cases with high ferritin levels

like hemochromatosis, liver disease,

tuberculosis, chronic inflammatory disease,

those on iron therapy, past h/o of acute

myocardial infarction or CHD.

Controls: 30 age, gender and haemoglobin

matched control was recruited for each case

irrespective of presence of risk factors(

hypertension, diabetes mellitus, smoking and

alcohol intake) but without having acute

myocardial infarction(in the past or present ) or

any evidence of CHD assessed by symptoms,

clinical examination and normal ECG.

1JPBS [Volume 3| Issue 1 [JAN-MAR [2013/07-13

All  subjects were assessed by clinical
examination ECG, serum- creatine kinase MB
function. Height and weight were recorded. Body
mass index was calculated by formula weight in
kg/ height® in meter. BMI > 25 was considered as
risk factor for acute myocardial infarction. Cases
and controls were investigated for conventional
profile, BMI, Blood

sugar).Venous blood was

risk  factors (lipid
collected and
centrifuged at 3000rpm for 10 minutes and
serum was used immediately for the estimation
of serum was estimated by using acculite ferritin
CLIA microwells test and estimation of lipid
profiles and cardiac marker by enzymatic
method using Roche 400 autoanalyser.

RESULTS

A total of 30 cases and 30 controls were studied.
The mean age of controls and cases was similar
(56.5+8.8 years and 57.1+9.8 years) (age range
40-80 years). Males outnumbered females with a
ratio of 1.5:1. Mean haemoglobin in cases and
controls was similar (13.48 g% and 13.56 g %),
since they were matched for haemoglobin. The
median serum ferritin values were significantly
higher in cases (325.5 pg/L) as compared to
controls (65.5 pg/L), (P < 0.001). Even median
SGOT, and LDH levels are
significantly increased in cases as compared to
controls. (Table 1 & Figure 1).

serum CPK,

Table 1: Comparison of median serum ferritin and cardiac markers levels in cases and controls.

Variables Cases Controls P value
Median serum Ferritin(pg/L) 325.5 65.5 <0.001
Median serum CPK (1U/L) 483 139.5 <0.001
Median serum SGOT (IU/L) 252 29.2 <0.001
Median serum LDH (1U/L) 408 211 <0.001
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Figure 1: Bar graph showing increased median serum Ferritin, CPK, SGOT, and LDH in cases as
compared to controls.
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The mean value of serum ferritin (ug/L) in controls and cases were found to be 96.3 + 69.5 and 408.7+
252.8, respectively (P < 0.001). There was no significant difference of mean serum ferritin levels in
males and females. High serum ferritin levels (> 200 pg/L) was significantly associated with AMI (OR =
11.67 (95% CI 5.37-74.5, P < 0.001) (Table 2).

Table 2: Association of acute myocardial infarction with high serum ferritin and high serum cardiac
markers.

Variable Cases Controls Total P value
Serum ferritin X*-17.37
>200ug/L 25 9 34 O.R-11.67
<200pg/L 5 21 26 C.1 -5.37-74.5
P <0.001
Serum CPK X* -19.46
>195(1U/L) 22 5 27 0.R-13.75
<195(1U/L) 8 25 33 C.1 -3.92-48.3
P <0.001
Serum SGOT X* -13.61
>37(1U/L) 25 11 36 O.R-8.64
<37(1U/L) 5 19 24 C.1 -2.57-29.07
P <0.001
Serum LDH X* -15.01
>300(1U/L) 22 7 29 0.R-9.036
<300(1U/L) 8 23 31 C.1-2.8-29.1
P <0.001

In univariate analysis, alcohol intake, BMI, DM, hypertension, serum cholesterol, serum triglyceride,
high-density lipoprotein (HDL) < 35 and smoking were found to be significantly associated with AMI
(Table 3).
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TABLE-3: Comparison of conventional risk factors for myocardial infarction in cases and controls
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(Univariate Analysis)

Variable Cases Controls P value

Diabetes mellitus X* -8.148

Present 19 8 O.R-4.75

Absent 11 22 C.1-1.58-14.25
P <0.005

Hypertension X* -10

Present 18 6 O.R-6

Absent 12 24 C.1-2.08-17.29
P < 0.005

Serum cholesterol X*-10.33

>200mg/dl 17 5 O.R -6.54

<200 mg/dI 13 25 C.1-1.97-21.74
P < 0.005

Serum triglyceride X*-13.3

>160 mg/dl 20 6 O.R-8

<160 mg/dI 10 24 C.1-2.45-25.9
P <0.001

Serum LDL X*-11.6

>150 mg/dl 18 5 O.R-7.5

<150 mg/dI 12 25 C.1-2.24-25.1
P <0.001

Serum HDL X* -6.94

<35 mg/dI 17 7 0O.R-4.297

>35 mg/dI 13 23 C.1-1.41-13.1
P <0.01

BMI X*-24.1

>25Kg/m’ 24 5 O.R-20

<25 Kg/m2 6 25 C.1-5.38-74.29
P <0.001

Alcohol intake X* -10.33

Present 15 5 0O.R-6.54

Absent 15 25 C.1-1.97-21.74
P <0.005

Smoking X*-19.29

Present 24 7 O.R-13.14

Absent 6 23 C.1-3.84-45.01
P <0.001
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DISCUSSION
Epidemiological studies have found a positive
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relationship between body iron stores and
2 Subsequently,
evidence of an association of elevated serum

coronary artery diseases”

ferritin and increased risk of AMI came from

1021 which is similar to our

various authors
findings. However results of some other studies
did not show significant correlation between
high ferritin and risk of AMI ** *. The main
possibility that iron over load leads to increased
lipid peroxidation and foam cell formation but
apart from this the chemical properties of
oxidized lipoproteins were found to be
chemotactic to blood monocytes, facilitate the
entry of lipoproteins by a cytotoxic endothelial
injury, and give rise to smooth muscle cell

4,24,25

proliferation . Native low density lipoprotein

in contrasts lacks all these

25

atherogenic
potentials® One study yielded a strong

relation between sonographically assessed
carotid atherosclerosis and prominent iron
stores in both genders particularly when
associated with hypercholesterolemia 2°. Lipid
peroxidation therefore may constitute an
initiating and crucial step in the development of
fatty streaks and plaques. Blood donation has
also been reported to be associated with
decreased risk of cardiovascular events *’. High
ferritin levels have been associated with
established

diabetes mellitus and hypertension by various
28,29

conventional risk factors like

authors . Reduced extraction of hepatic with
increasing iron stores leading to peripheral hyper
insulinemia was the proposed mechanism for
diabetes mellitus®* and pronounced metabolic
alteration is the proposed mechanism for high
ferritin hypertensive 2. Significant association of
LDL cholesterol and ferritin was also reported

2131 High ferritin levels have been

previously
observed in smokers. Cigarette smoke mediated

iron mobilisation from ferritin and represents

1JPBS [Volume 3| Issue 1 [JAN-MAR [2013/07-13

specific pro-oxidant mechanism related to

smoking®> **.

CONCLUSION

Our present findings suggest that there is strong
and independent relationship of high serum
ferritin with acute myocardial infarction and
serum ferritin was significantly high in diabetics
and smokers.

STUDY LIMITATIONS

Sample size in the present study was small. Large
prospective studies in Indian population are
needed to support the results of present study.
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