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ABSTRACT
Introduction: National Health and Nutrition Examination Survey 
(NHANES III), 1988-1994, first time reported a significant, 
positive association in iron storage and heart disease risk. 
Thereafter several researchers have found an association 
between iron overload, serum ferritin (SF) and MI. No such 
Indian study was available in the literature and so we decided 
to find out the relation of lipid profile and Serum Ferritin with 
myocardial infarction (MI).

Materials and Methods: Fifty indian patients of AMI (study 
group) and fifty indian healthy volunteers (control group) were 
included for the present study. Lipid profile including TC, 
HDL-c, LDL-c, VLDL-c & TG and SF levels were estimated in 
all subjects.

Observations and Results: Mean ± SD of TC level was 250.64 
± 25.61, of HDL-c was 36.52 ± 2.86, of LDL-c was 165.69 ± 
26.80, of VLDL-c was 42.35 ± 8.53 and of TG was 211.83 ± 

42.65 in study group while these values were 174.46±47.68, 
43.2±12.52, 98.37±41.13, 32.88±21.45 and 164.42±107.29 
respectively in control group. All the parameters were found not 
only raised in patients of acute myocardial infarction (AMI) but 
were also statistically significant when compared with control 
group (p=<0.01). 

Mean ± SD of SF levels was 268.43±30.17 ng/ml in study group 
and 110.96±56.5 ng/ml in control group; this level was found 
not only raised in patients of AMI but were also statistically 
significant when compared with control group (p=<0.01). 

Conclusion: TC, LDL-c, VLDL-c, TG and SF levels were raised 
in patients of AMI and found to be statistically significant; 
while HDL-c levels were reduced in such patients and is also 
statistically significant. It can be concluded that there exists an 
association in lipid profile and SF with AMI therefore dyslipidemia 
and raised SF levels are the features of AMI. 
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InTROduCTIOn
National Health and Nutrition Examination Survey (NHANES III), 
first time reported a significant positive association in iron storage 
and heart disease risk between 1988-1994. Several researchers, 
thereafter, have found and reported an association between iron 
overload, serum ferritin (SF) and acute myocardial infarction (MI) 
[1-4]. 

Literature has limited studies on serum ferritin levels and its relation 
with MI in Indian patients, and so we decided to undertake this 
study.

OBjeCTIveS
To estimate lipid profile and SF levels in indian patients of AMI •	
in Meerut, India.

To find out relationship of Lipid Profile and SF levels with Acute •	
Myocardial Infarction.

MATeRIAlS And MeThOdS
Patients reporting in Medicine and Emergency Department of 
Chhatrapati Shivaji Subharti Hospital, Subharti Medical College, 
Meerut between Jan. 2012 to June 2013, with the complaint of 
acute chest pain, were enrolled for the present study. 

Ethical clearance was obtained from the Institutional Ethical 
Committee. Informed consent was taken from each individual 
patient / attendant.

Suspected or diagnosed patients of Diabetes Mellitus (DM), 
Neoplastic disease, Liver disease / Alcoholism and Primary / 
Secondary Hemochromatosis were not included. 

Diagnosis of AMI was confirmed by standard procedures and 
investigations. Fifty AMI patients between 40-70 years of age 
constituted the study group. Control group included 50 healthy 
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volunteers in same age. Both these groups were further divided into 
patients between 40-50, 50-60 and 60-70 years of age. 

Lipid profile including TC, HDL-c, LDL-c, VLDL-c and TG levels 
were estimated in Vitros-250 auto analyser using readymade dry 
chemistry slides procured from Ortho- Clinical Diagnostics, Johnson 
and Johnson, USA. SF was estimated by ELFA on MINIVIDAS auto 
analyser (Biomerieux). 

STATISTICAl AnAlISIS
All the data so collected were duly recorded and was compiled; 
results and observations drawn and statistically analysed using 
Mean, Standard deviation, Annova, Unpaired Student t-test, Chi-
square test and  Z-test. 

ReSulTS And OBSeRvATIOnS
Results and observations are given in [Table/Fig-1-7]. 
We observed that the levels of TC, LDL-c, VLDL-c, TG and SF were 
found raised while the levels of HDL-c were decreased in all three 
age groups in patients of AMI as compared with healthy controls. All 
these values were found statistically significant except values of TC, 
LDL-c, VLDL-c and TG that too only in 40-50 years. 

Dyslipidaemia through was observed in all three age groups in AMI 
patients but it was significant only in 50-60 and 60-70 years age 
groups; while SF levels were found raised and significant in all three 
age groups. 

dISCuSSIOn
The incidence of coronary artery disease (CAD) is alarmingly 
increasing in our country, Reddy and Yusuf concluded that 2.39 
million people died of CAD in 1990 in India and hypothesized that 
the number may double by the year 2015 [2].

Relationship of Lipid Profile and Serum 
Ferritin levels with Acute Myocardial 
Infarction
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In the last few decades there has been ever increasing awareness 
regarding the factors responsible for atherogenesis and CAD. 
Identification of various inflammatory markers like C-reactive protein 
(CRP), tumour-necrosis factor-α and free radical (FR) mediated injury 
has opened up new horizons for different aspects of control and 
management of epidemic of CAD. Umesh N Khot determined the 
prevalence of coronary heart disease (CHD) in cigarette smoking, 
DM, hyperlipidemia, and hypertension (HTN)—in a broad population 
of patients [3]. Sullivan postulated a link between tissue iron stores 
and the risk of ischemic heart disease (IHD), to explain the sex 
difference in IHD risk as early as in 1981[4]. 

In the present study, 100% patients with MI had borderline and high 
TC as compared to 24% subjects in control group; 62 %  male 

and 30% female had low HDL-c levels in study group while 28% 
males & 24% females had low HDL-c in control group; 100% of 
patients with MI had above optimal LDL-c levels as compared to 
19% subjects in control group; 80% of patients had higher VLDL-c 
levels as compared to 20% subjects in control group; and 98% 
patients had higher TG as compared to 28% in control group. We 
observed that TC, LDL-c, VLDL-c and TG levels are higher while 
HDL-c is lower in more patients of AMI in study group. Our finding 
were similar to that of Arun Kumar et al., who further observed that 
patients with chest pain and positive cardiac enzyme test were 
found to have significantly elevated levels of TC, TG, LDL-c  and 
significantly reduced HDL-c levels when compared to the patients 
who experienced only chest pain and healthy controls [5]. 

Vincelj J, Bergovec M, et al., examined relationships between TC, 
LDL-c, HDL-c, TG and age, gender, and cigarette smoking in 190 
patients aged 34-87 years with first AMI; control group in their 
study included 103 patients aged 29-90 years without a history 
of angina pectoris or AMI; they found high TC in 75% of patients 
with AMI v/s 48% in the control group (p < 0.001); patients with 
AMI had significantly higher TC and LDL-c levels than controls (p < 
0.0001); HDL-c levels were significantly lower among patients with 
AMI than among the control group patients (p < 0.0001); TC and 
LDL-c was higher in patients with AMI up to 60-year-old, but lower 

Group age Distibution mean±SD t-value p-value

Study Group
40-50 yrs,  (n=8) 245.75 ±31.37 2.62 >0.01(N.SIG.)

50-60yrs,  (n=17) 255.64 ±26.21 9.46 <0.01(SIG.)

60-70yrs,  (n=25) 248.24±24.94 6.04 <0.01(SIG.)

Total,        (n=50) 250.646±25.61 9.95 <0.01(SIG.)

Control Group
40-50yrs,  (n=10) 183.70 ±61.00

50-60yrs,  (n=22) 168.13 ±30.66

60-70yrs,  (n=18) 177.05±54.08

Total,        (n=50) 174.46±47.68

Group age Distibution mean±SD t-value p-value

Study Group
40-50yrs,  (n=8) 204.5 ±13.49 1.91 >0.01(N.SIG.)

50-60yrs,  (n=17) 212.47 ±15.41 3.55 <0.01(SIG.)

60-70yrs,  (n=25) 212.8±28.12 3.59 <0.01(SIG.)

Total,        (n=50) 211.83±42.65 2.90 <0.01(SIG.)

Control Group
40-50yrs,  (n=10) 177.1 ±38.95

50-60yrs,  (n=22) 160.18 ±59.6

60-70yrs, ( n=18) 158.61±70.04

Total,        (n=50) 164.42±107.29

lipid profile
abnormal 

level
of reference

(mg/dl)

no. of
subjects with 

abnormal values 
in

study group

no. of
subjects with 

abnormal 
values in

control group

probable 
values of 
Z-score 

b/w
two 

groups

p-values/ 
significance

TC>200 50(100%) 12(24%) 0.0000 p<0.01 (SIG.)

HDL-c 
<40(males)

31(62%) 14(28%) 0.0000 p<0.01 (SIG.)

HDL-c 
<50(females)

15(30%) 12(24%) 0.0000 p<0.01 (SIG.)

LDL-c >100 50(100%) 19(38%) 0.0000 p<0.01 (SIG.)

VLDL-c >35 40(80%) 10(20%) 0.0057 p<0.01 (SIG.)

TG>150 49(98%) 14(28%) 0.0050 p<0.01 (SIG.)

Group age Distibution mean±SD t-value p-value

Study Group
40-50yrs,   (n=8) 36.5 ±1.19 0.94 >0.01(N.SIG.)

50-60yrs,  (n=17) 37.94 ±2.34 3.75 <0.01(SIG.)

60-70yrs,  (n=25) 36.28±2.99 7.3 <0.01(SIG.)

Total,        (n=50) 36.52±2.86 3.51 <0.01(SIG.)

Control Group
40-50yrs,  (n=10) 42.9 ±19.59

50-60yrs,  (n=22) 43.63 ±6.4

60-70yrs,  (n=18) 42.83±14.08

Total,        (n=50) 43.2±12.52

Group age Distibution mean±SD t-value p-Value

Study Group
40-50yrs,  (n=8) 162.87 ±30.26 2.61 >0.01(N.SIG.)

50-60yrs,  (n=17) 169.47 ±25.07 8.66 <0.01(SIG.)

60-70yrs,  (n=25) 163.08±27.59 5.69 <0.01(SIG.)

Total,        (n=50) 165.69±26.80 9.69 <0.01(SIG.)

Control Group
40-50yrs,  (n=10) 105 ±56.79

50-60yrs,  (n=22) 93.22 ±29.58

60-70yrs,  (n=18) 101.66±44.8

Total,        (n=50) 98.37±41.13

Group age Distibution mean±SD t-Value p-Value

Study Group
40-50yrs,  (n=8) 267.75 ±31.7 4.91 <0.01(SIG.)

50-60yrs,  (n=17) 250.52 ±41.21 8.21 <0.01(SIG.)

60-70yrs,  (n=25) 264.16±31.87 14.99 <0.01(SIG.)

Total,        (n=50) 268.43±30.17 17.43 <0.01(SIG.)

Control Group
40-50yrs,  (n=10) 125.4 ±76.39

50-60yrs,  (n=22) 109.95 ±60.52

60-70yrs,  (n=18) 104.16±37.99

Total,        (n=50) 110.96±56.59

Group age Distibution mean±SD t-Value p-Value

Study Group
40-50yrs,  (n=8) 40.5 ±8.56 1.60 >0.01(N.SIG.)

50-60yrs,  (n=17) 42.11 ±7.17 4.17 <0.01(SIG.)

60-70yrs,  (n=25) 42.04±9.64 4.11 <0.01(SIG.)

Total,        (n=50) 42.35±8.53 2.90 <0.01(SIG.)

Control Group
40-50yrs,  (n=10) 35 ±6.15

50-60yrs,  (n=22) 31.72 ±7.85

60-70yrs,  (n=18) 32.22±5.24

Total,        (n=50) 32.88±21.45

[Table/Fig-1]: Total cholesterol levels in different groups and its statistical 
significance

[Table/Fig-5]: TG levels in different groups and its statistical significance

[Table/Fig-6]: Dyslipidemia in different groups

[Table/Fig-2]: HDL-c levels in different groups and its statistical significance

[Table/Fig-3]: LDL-c levels in different groups and its statistical significance

[Table/Fig-7]: Serum ferritin levels in different groups and its statistical significance

[Table/Fig-4]: VLDL-c levels in different groups and its statistical significance
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in patients older than 60 year and they suggested an influence of 
hyperlipoproteinemia upon development of MI, especially in younger 
patients [6]. These findings are in conformity with our findings. 

Temelkova-Kurktschiev TS, Kurktschiev DP, 2009 et al reported that 
patients with  hypercholesterolaemia, hypertriglyceridaemia and low 
HDL-c are established risk factors of macrovascular disease, which 
leads to stroke and MI and is the leading cause of death whose 
aim was to study and examine the prevalence and type of hyper/
dyslipidaemia in patients with MI and  HTN [7]. 

Tuomainen reported an association between increased body iron 
stores and excess risk of AMI. The concentration ratio of serum 
transferrin receptor (TfR) / ferritin was utilized as indicator of body 
iron stores [8]. Salonen, reported in the Kuopio Ischemic Heart 
Disease Risk Factor Study (KIHD) that the high stored iron level, 
as assessed by elevated SF concentration, is a risk factor for CAD 
[1]. On the other hand Bozzini’s angiography based study could not 
support a role for biochemical or genetic markers of iron stores as 
predictors of the risk of CAD or its thrombotic complications [9].

Several studies have been conducted since then to assess this 
association of iron and AMI. Results of some studies have been in 
favour of ferritin being a risk factor for AMI (Klipstein-Grobusch et 
al.,) [10], while others have not (Ascherio et al.,) [11].

Several researchers have found significant association between iron 
overload and MI, Salonen JT et al., [1] suggested a link between 
iron overload and MI; while there are some others who does not 
support the link between iron storage and CHD like (Sempos CT) 
[12] (Sun Q) [13], or atherosclerosis (Moore M) [14]. Therefore, more 
evidences are required to establish the link between the MI/CHD/
Atherosclerosis and level of stored iron (Kiechl S et al.,) [15] (Sempos 
CT) [12] (Danesh J) [16]. (Tuomainen TP) [8]. 

Serum ferritin levels were 268.43 ± 30.17 in AMI patients in the 
present study which are higher and statistically significant and 
these findings are in agreement with the findings of Silvia et al., 
[17], who estimated SF as 257.35 ± 76.34 μg/L in the MI patients 
and Bharathi BK & Shrikant chandrakar [18], who concluded that 
median serum ferritin levels were significantly associated higher 
in cases (325.5μg/L) of AMI as compared to controls (65.5μg/L) 
(p<0.001).

Bharathi BK and Shrikant chandrakar also concluded in their latest 
study on 30 AMI patients that there is strong and independent 
relationship of high SF with AMI and SF was significantly high in 
diabetics and smokers [18]. 

Frey GH, Krider DW, in their study found an association of high SF 
levels with excess risk of MI in men but later reviewed the clinical 
records of 298 male patients seen over a 10 year period in Southern 
West Virginia, in whom SF levels were obtained of the 32 patients 
who experienced an AMI, there were no significant statistical 
differences between their mean ferritin levels and the ferritin levels 
of the 266 patients with no MI. Only two of the 32 patients with MI 
showed an elevated SF level, so they concluded that the findings 
do not support the hypothesis that high SF levels are associated 
with MI [19]. 

Haidari reported that increased ferritin might be an independent 
predictor of premature CAD in male Iranian patients. Ferritin was 
higher in the male & female patients with MI than in the male & 
female subjects without MI [20]. Another study conducted by Silvia 
WD, Biswas S, Uthappa S et al., which involved 145 men (100 
cases and 45 healthy control subjects) in the age group of 30-70 
years. The hypothesis is that increased SF was related to increased 
chances of AMI along with the other risk factors like serum TC, 
HDL-c, LDL-c, VLDL-c and TG. Increased SF levels significantly (p 
< 0.001) correlated with an increase of other risk factors in Indian 

male patients with AMI. Significant direct correlation between SF 
levels and risk of AMI was observed [18].

lIMITATIOnS
Single sample was tested for lipid profile and serum ferritin •	
levels.

Sample size in the present study was small.•	

Results were not compared with subjects having dyslipidemia •	
but no chest pain and MI.

ReCOMMendATIOnS
Sample should be drawn serially at definite intervals in high risk •	
patients and tested for lipid profile and serum ferritin levels.

Large prospective studies in Indian population are needed to •	
support the results of present study.

A group including subjects having dyslipidaemia but no chest •	
pain and MI in same age should also be included in the study 
and their levels of lipid profile and serum ferritin levels be 
compared with the existing groups.

COnCluSIOn
TG, LDL-c, VLDL-c, TG and SF levels were raised in patients of 
AMI and found to be statistically significant; while HDL-c levels were 
reduced in such patients and is also statistically significant. It can 
be concluded that there exists a relationship in lipid profile and SF 
with AMI therefore dyslipidemia and raised SF levels are the features 
of AMI. 
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