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Abstract

Coronary artery disease (CAD) is one of the major causes of death in India. Various factors contribute for atherogenesis.

In the present study serum ferritin association was studied in CAD patients and control subjects. Significantly higher
levels of serum ferritin were reported in CAD patients [45.37(+54.43)] than controls in [123.43(+ 148.65)]. Association
of serum ferritin has been observed in CAD patients with other co morbidities like type 2 diabetes and hypertension. A
significant correlation has been noted between serum ferritin and fasting blood sugar (FBS), Glycosylated haemoglobin
(HbAlc). Conclusion: The present study observed that serum ferritin levels were increased in CAD patients but it has
also been noted that a significant correlation of serum ferritin levels was observed with glucose profile.
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INTRODUCTION

Coronary artery disease (CAD) is the most common
cause of deaths in developed countries. CAD is
responsible for more than one third of the deaths in
individuals over the age of 35 years'™. In 2013 CAD was
the most common cause of death globally, resulting in
8.14 million deaths (16.8%) up from 5.74 million deaths
(12%) in 1990. Risk of death in young age has increased

between 1980 and 2010 especially in the developing
world due to changing life styles, work ;)atterns and
sleeping deficits which mainly leads to stress’. Indians are
predisposed to CAD through their genetic pattern’.
Overall India is becoming the burning capital for type 2
diabetes, hypertension which leads to metabolic
syndrome as an effect of fast urbanization’. Inflammation
is a very widespread and complicated mechanism; various
pro and anti inflammatory mediators play an intricate role
in various inflammatory cascades®. Inflammation has
been identified as a key subclinical feature where
molecular events of inflammatory cascade which starts
much early; even before the appearance of the clinical
symptoms. A significant increase in variety of

inflammatory mediators like IL-6, TNF —a have been
observed in obese, type 2 diabetic and CAD patients in
Indian population’'”. Body iron is mainly stored in the
form of Ferritin. It consists of soluble protein (apo
ferritin) and an inner layer of ferric hydrophosphate. Iron
status of the body can be evaluated by screening serum




International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 21, Issue 2, 2016 pp 96-99

Ferritin and it is especially important for detecting iron
deficiency. Ferritin acts as a buffer against iron deficiency
and iron overload. According to some researchers higher
serum ferritin levels are not associated iron overload but
it is due to destruction of the cells. Free iron is the culprit
as it catalyses free radical formation, hence it is tightly
bound to transport and storage proteins. The serum
concentrates of ferritin are directly proportional to
intracellular concentrations. Hence, it is the best indicator
of body iron stores'*'*. The man role of ferritin is to store
iron but excess storage can produce harmful effects as
iron has a potential to participate in free radical
generation and might increase the oxidative stress'.
Further it has been observed that serum ferritin
concentration was found to be associated with
dyslipidemia and abdominal adiposity'®. While some
studies supported ferritin as an acute phase reactant and
thus may be increased in inflammation'’. According to
some researchers high ferritin in circulation is just a
marker of cell destruction but they supported its
inflammatory nature. Contradicting results keep it as a
question of debate as the actual role of ferritin in
inflammation is still an unresolved question. The aim of
this study is to evaluate the association of serum ferritin
concentrations and cardiovascular risk factors.

METHODS

In the present study 109 CAD patients and 107 controls
were enrolled. The present study was carried out at Dr.
D.Y. Patil Medical College, Nerul, Navi Mumbai.
Patients were recruited from outpatient department (OPD)
& Indoor patient department (IPD). Written informed
consent was obtained from all study participants. The
study has been approved by the Institutional Ethics
Committee.

Inclusion Criteria

Coronary Artery disease ( unstable angina, stable angina,
Non ST elevation, Myocardial infarction & ST elevation
Myocardial infarction) proved by history, clinical
examination, blood investigations, Electrocardiogram,
Echocardiography & Coronary Angiography. Healthy
Controls > 20 yrs of age are included. Age and sex
matched healthy individuals without clinical evidence of
coronary artery disease and with normal ECG constituted
the control group.

Exclusion Criteria

Pregnant women, patients < 20 years of age, with
Congenital Heart disease, acute or chronic infection,
chronic liver and kidney disease. Fasting venous blood
samples were collected from CAD patients and controls.
Routine biochemical tests were performed on
autoanalyser. Ferritin levels were estimated on Flash
Chemiluminescence.

RESULTS

The mean serum ferritin concentration of the CAD group
[123.43 (+ 148.65) ng/ml] was significantly higher than
controls [45.37 (£54.43)]. It was observed that serum
ferritin concentrations were high in CAD patients with
type 2 diabetes. No significant difference has been noted
in Body mass index (BMI) [23.68(+3.26)/ 24.70(%3.59)]
cholesterol [177.05(£39.45)/ 175.12(£51.37)],
triglycerides [124.02(x47.08)/ 142.91(£69.78)] levels in
two groups (controls/CAD). However, Fasting blood
glucose and insulin, HbAlc were significantly high in
CAD group compared to Controls. Lower levels of HDL
has been observed CAD patient than control. No
significant difference in other parameters of lipid profile
has been noted between CAD and controls.

Table 1: Clinical and Biochemical Characteristics of study subjects

Variables Controls (n=109) CAD (n=107) P value
Age 44.22(+ 12.8) 55.79(+ 10.8) NS
Males % 48.2 51.8 -
Females % 54.5 45.5 -
BMI 23.68(+3.26) 24.70(%3.59) NS
FBS (mg%) 96.37 (£28.36) 127.66(+55.49) 0.000
HbAlc (mg%) 5.72 (+1.43) 7.09 (+1.77) 0.000
Insulin 9.64 (£6.00) 12.39 (£8.84) 0.004
Triglycerides (mg%) 124.02(+47.08) 142.91(+69.78) NS
Total cholesterol (mg%) 177.05(+39.45) 175.12(+51.37) NS
LDL (mg%) 107.54(+35.70) 109.24(+41.81) NS
HDL (mg%) 45.68 (+12.12) 39.07(+14.05) 0.001
Ferritin ng/mL 45.37(154.43) 123.43(+ 148.65) 0.000

Further it has been observed that out of 107 CAD patients, 43 showed high ferritin levels, while only 06 subjects out of

109 controls, showed very high serum ferritin.
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Table 2: Circulatory levels of Ferritin in CAD and Controls

Ferritin levels Controls

CAD

(ng/dl) (n=109) ? (n=107) % Total
1-20 35 71.4% 14 28.6% 49
21-60 37 54.4% 31 456% 68
61-100 14 50% 14 50% 28
100-200 06 20% 24 80% 30
200-300 00 00 11 100% 11
>300 00 00 08 100% 08
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Figure 1: Camparison of Serum ferritin in CAD and Controls

Table 3: Correlation of Glucose profile with circulatory ferritin levels

Variable Pearson’s coefficient  Significance
FBS/ Ferritin 0.205 0.004*
HbA1c/ Ferritin 0.306 0.000*
Insulin/ Ferritin 0.056 >0.005
dysfunction"”"**, While High ferritin and its association

In the present study significantly higher levels of ferritin
were observed in CAD patients with type 2 diabetes with
abnormal glucose homeostasis. Pearson’s correlation
showed a significant association of ferritin levels with
fasting blood glucose and glycosylated hemoglobin
(HbAlc) concentrations. Fasting insulin didn’t show any
significant correlation with serum ferritin levels.

DISCUSSION

This present study showed a significant variation in
serum ferritin levels among the study groups (CAD and
controls). Further the study reported that significantly
high ferritin levels were observed in CAD patients (with
diabetes) than CAD patients (without diabetes). In CAD
patients (with diabetes) a significant correlation has been
observed between fasting blood glucose, glycosylated
Hemoglobin (HbAlc) and circulatory concentration of
ferritin; which suggests an important role of ferritin in
pathophysiology of diabetes. Ferritin is an acute phase
reactant protein and its levels shown to be elevated in
chronic inflammation even when iron levels were
completely normal®. The exact role of iron in induction
of diabetes in not known clearly. High levels of ferritin
were reported and the researchers have postulated three
mechanisms for the development of diabetes -1) Insulin
deficiency 2) Insulin resistance and 3) Hepatic
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with CAD have been reported by various studies and
concluded, ferritin as a strong indicator of presence of
atherosclerosis which is known as an advance stage of
inflammation'***. Iron-induced lipid peroxidation has
been identified as a crucial feature involved in the early
stages of atherogenesislg’24. Ferritin has been linked with
imminent inflammation due to the strong oxidative
capacity of iron. The ability of Iron in participation of
free radical generation is high and due to high levels of
Ferritin in circulation, more iron will be readily made
available for promoting oxidative stress. Generating
oxygen species, oxidizing lipoproteins and activation of
platelets are the abilities of body iron that cause
atherosclerosis®"’. Hence excessive iron in circulation is
capable of stimulating atherogenesis as it generates free
radicals, which stimulate lipid peroxidation, LDL
oxidation, and endothelial damage'>*. In 2012 Khali et al
reported the involvement of high ferritin levels with risk
of plaque formation in CAD™.

CONCLUSION

In conclusion, the current observation supported the
hypothesis that ferritin is associated with incidence of
CAD and showed a significant increase in its circulatory
levels with presence of additional factors like type 2
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diabetes as it plays a pathogenic role in diabetes and its
related complications like CAD.

ACKNOWLEDGMENT

The project was funded by D.Y. Patil University, Nerul,
Navi Mumbai. We gratefully acknowledge the
contribution of D. Y. Patil Group Management for
proving us funds and well equipped laboratories. We
thank all the subjects participated in the present study.
We also like to appreciate the timely help provided by all
the staff members of D. Y. Patil Medical College,
Hospital and Research center, Nerul, Navi Mumbai and D
Y Patil University School of Biotechnology and
Bioinformatics, CBD, Navi Mumbai.

REFERENCES

1. Rosamond W, Flegal K, Furie K, et al. Heart disease and
stroke statistics-2008 update: a report from the American
Heart Association statistics committee and stroke
statistics subcommittee. Circulation 2008; 117: e25.

2. Lloyd Jones D, Adams RJ, Brown TM, et al. Executive
summary: heart disease and stroke statistics-2010 update:
a report from the American Heart Association.
Circulation 2010; 121: 948.

3. Nichols M, Townsend N, Scarborough P, Rayner M.
Cardiovascular disease in Europe 2014: epidemiological
update. Eur Heart J 2014; 35: 2950.

4.  GBD 2013 Mortality and causes of death, collaborators
(12 December 2014). “Global, regional and national age-
sex specific all cause and cause specific mortality for 240
causes of death, 1990-2013: a systematic analysis for the
Global Burden of Disease study 2013”. Lancet 385: 117-
171.

5.  Moran, AE; Forouzanfar, MH; Roth, GA; Mensah, GA;
Ezzati, M; Murray, CJ; Naghari, M.(8 April 2014).
“Temporal trends in ischaemic heart disease mortality in
21 world regions, 1980 to 2010: the Global Burden of
Disease 2010 study”. Circulation 2014; 129 (14): 1483-
92.

6. Harma M, Gaunguly NK. Premature Coronary Artery
disease in Indians and its associated risk factors.e Vasc
Health Risk Manag. 2005 Sep; 1(3): 217-225

7. Prabhakaran D, Chaturvedi V, Shah P. Differences in the
prevalence of metabolic syndrome in urban and rural
India: a problem of urbanization. Chronic Illness. 2007; 3
(1):8-19.

8. Hotamisligil GS. Inflammation and
disorders. Nature. 2006; 444 (7121):860-67.

9. Arun Kumar D, Revathy K and Swaminathan S.
Inflammatory markers in diabetes mellitus: An update.

metabolic

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

International Journal of Chemical and Pharmaceutical
Sciences 2014, Sep., Vol. 5 (3): 8-17.

Vidhate D A, Thomas J and Gupte A M. Association of
IL-6 with Diabetes Mellitus in Indian Population from
Navi Mumbai. International Journal of Recent Trends in
Science and Technology 2013, 8: 2: 100-102.

Vidhate DA, Thomas J and Gupte A M. IL-6: An
important mediator of obesity based inflammation.
International Journal of Advanced and Innovative
Research 2013; 2: 9: 283-286.

Swaroop JJ, Rajarajeswari JJ, and Naidu JN. Association
of TNF-o with insulin resistance in type 2 diabetes
mellitus. Indian J Med Res. 2012 Jan; 135(1): 127-130.
Cook JD, Lipschitz DA, Miles LEM, Finch CA. Serum
ferritin as a measure of iron status in normal subjects. Am
J Clin Nutr 1974; 27: 681-7.

Wang W, Knovich MA, Coffman LG, Torti FM, Torti
SV (August 2010). "Serum ferritin: Past, present and
future". Biochimica et Biophysica Acta. 1800 (8): 760-9.
Karml P, Potockova J, Koprivova H, et al. Ferritin
oxidative stress and coronary atherosclerosis. Vintr Lek
2004; 50: 183-5.

Iwasaki T, Nakajima A, Yoneda M, Yamada Y,Musaka
K,Fujita K, Fujisawa N, Wada A, Terauchi Y. Serum
ferritin is associated with visceral fat area and
subcutaneous fat. Diabetes Care 2005; 28: 10: 2484-91.
De Valk B, Marx JJ. Iron, atherosclerosis, and ischemic
heart disease. Arch Intern Med. 1999; 159 (14):1542-8.
Fernandez-Real JM, Lopez-Bermejo A, Ricart W. Cross-
talk between iron metabolism and diabetes. Diabetes.
2002; 51:2348-54.

Fernandez-Real JM, Penarroja G, Castro A, Garcia-
Bragado F, Lopez-Bermejo A, Ricart W: Blood letting in
high-ferritin type 2 diabetes: effects on vascular
reactivity. Diabetes Care 25:2249-2255, 2002
Swaminathan S, Fonseca V A, Alam M G, Shah S. The
Role of Iron in Diabetes and Its Complications. Diabetes
Care 2007 Jul; 30(7): 1926-1933

Ming YX, Li W. The iron hypothesis of atherosclerosis
and its clinical impact. Ann Med 2003; 35:578-91.
Padwal M, Murshid M, Nirmale M, R.. Melinkeri RR.
Association of Serum Ferritin Levels with Metabolic
Syndrome and Insulin Resistance. Journal of Clinical and
Diagnostic Research. 2015 Sep, Vol-9(9): BC11-BC13.
Aviram M. Modified forms of low density lipoproteins
and atherosclerosis. Atherosclerosis 1993; 98:1-9.
Haidari M, Javadi E, Sanati A, Hajilooi M, Ghanbili J.
Association of increased ferritin with premature coronary
stenosis in men. Clin Chem. 2001: 47(9): 1662-72.
Khalili A, Ghorbanihaghjo A, Rashtchizadeh n and
Gaffari S. Association between Serum Ferritin and
Circulating Oxidized Low-density Lipoprotein Levels in
Patients with Coronary Artery Disease. J Cardiovasc
Thorac Res. 2012; 4(1): 1-4.

Copyright © 2016, Statperson Publications, International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 21, Issue 2 2016



