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ABSTRACT… Objectives: To analyse the correlation between ferritin level in serum and 
lipid profile in patients presenting to a Tertiary Care Centre. Study Design: Cross Sectional 
Descriptive study. Setting: Khyber Teaching Hospital Peshawar. Period: 1st January 2019 to 
31st July 2019. Material & Methods: About 60 patients presenting to the laboratory referred for 
serum lipid profile or serum ferritin were included in the study. Sampling was done by purposive 
non probability technique. Blood was taken from patients in gel tube. Serum ferritin levels and 
lipid profile were done in all cases. Lipid profile included serum cholesterol, triglyceride level, 
low density lipoprotein and high density lipoproteins. The levels were recorded in a proforma. 
The serum ferritin level was correlated with the lipid profile status in all patient and the results 
were drawn accordingly. Results: About 60 patients were analysed. The mean age was 20.8± 
5.2 years (range: 2 years to 60 years). There were 39 (65%) males and 21(35%) females. 
Out of 60 cases, serum ferritin level was normal, increased and lower in 15(25%), 40(66.6%) 
and 5 (8.3%) cases respectively. The cases where serum ferritin was abnormally raised, the 
significant changes in lipid profile were raised cholesterol and raised triglyceride (in 62.5% 
and 82.5% cases respectively). Conclusion: There is an association between raised serum 
ferritin and raised serum cholesterol level and serum triglyceride levels. This supports the link 
between serum ferritin regulation and lipid metabolism in the body. As dyslipidemia is a major 
cardiovascular risk factor. Therefore, a raised ferritin level must alert the physician about lipid 
profile of the patient and should prompt the physician to think about preventive measures 
against cardiovascular events in order to decrease the morbidity and mortality in patients at risk. 
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INTRODUCTION
Iron is one of the most important macronutrients 
in body.1 It is part of hemoglobin molecule, and 
also component of cytochrome enzymes in 
the body.1,2 It plays role in transport of oxygen 
molecules through hemoglobin and synthesis of 
DNA.1,2 It is also involved in a number of metabolic 
reactions in the body.3,4 The iron is stored in the 
body in hemosiderin and ferritin molecules.1,2

Ferritin is a 450 kilo Dalton protein molecule 
that stores iron in the body.5,6 It is also an acute 
phase protein that plays role in inflammatory 
process in the body.5 Serum ferritin level is 
measured in clinical practice in certain diseases 
like iron deficiency anemia, hemochromatosis 
and thalassemia and in cases where patients are 

receiving blood transfusions for long periods of 
time.6,7,8 Although, it is established fact that the 
iron and ferritin has various important functions in 
the body.3 However, elevated levels of ferritin and 
iron have deleterious effects on the body.3 This is 
so because elevated ferritin causes formation of 
free radicals in the cells and impairs the process 
of lipid peroxidation.3 This leads to disruption 
of cellular processes and cellular dysfunction.3 
Apart from these effects, the recent research 
suggests that raised ferritin levels in the body is 
also associated with metabolic derangements in 
the body.9

Lipids are regarded as an important source of 
energy in the body.10 They have a necessary role 
in signaling metabolites in body.10 It is now an 
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established fact that a high level of serum lipids 
(except the HDL) are the major risk factors for 
cardiovascular diseases like myocardial infarction 
and hypertension.6,11 Also, an increased level of 
serum cholesterol leads to oxidative stress in the 
cells and thus can cause disruption of cellular 
processes.12 A deranged lipid profile status is 
frequently seen in diabetes mellitus, obesity and 
hypertension.6 Sometimes, in certain hereditary 
conditions, the lipid profile may be deranged since 
childhood.9 Unluckily, in such cases, it causes 
premature cardiovascular diseases in young age 
and is associated with poor prognosis.9

The recent research and clinical data proposes 
that there is a link between regulatory processes 
of ferritin and lipids in the body.1 So, the 
disruption or abnormality of metabolic pathways 
of ferritin causes the disruption of that of lipids 
too.1 This relationship between serum ferritin 
and lipid status may help to predict the risk of 
the cardiovascular diseases.9 Literature also 
suggests that there is a correlation between the 
raised serum ferritin levels and dyslipidemia, and 
hence metabolic syndromes, hypertension and 
insulin resistance.13 It is necessary to maintain 
a normal serum iron and ferritin levels to avoid 
the deleterious effects of these molecules on the 
body.1,14 In the same way, serum lipid levels must 
be maintained to avoid cardiovascular events.1,12

No local study has been done in our region to find 
the correlation between serum ferritin level with 
lipid profile status. Therefore, we performed the 
present study with the rationale to determine the 
correlation between the serum ferritin and serum 
lipid profile in our setup.

MATERIAL & METHODS
It was a Cross sectional descriptive study It was 
done in Khyber Teaching hospital Peshawar. 
The study was done from 1st January 2019 to 
31st July 2019 (6 months duration). About 60 
patients presenting to the laboratory referred for 
serum lipid profile or serum ferritin were included 
in the study. Sampling was done by purposive 
non probability technique. Blood was taken from 
patients in gel tube. Serum ferritin levels and 
lipid profile were done on Roche equipment in all 

cases. Lipid profile included serum cholesterol, 
triglyceride level, low density lipoprotein and 
high density lipoproteins. Normal values of 
serum ferritin was take as 13-150ng/ml. Normal 
level for total cholesterol, triglycerides, low 
density lipoprotein and high density lipoprotein 
were taken as upto 200 mg/dl, upto 200 mg /dl, 
<150mg/dl, and 30-65 mg/dl respectively. The 
levels were recorded in a proforma. The serum 
ferritin level was correlated with the lipid profile 
status in all patient and the results were drawn 
accordingly. Mean and standard deviation were 
calculated for quantitative variables. Frequency 
and percentages were used for qualitative 
variables.

RESULTS
About 60 cases were included in the study. Age 
of the study sample ranged from 2 years to 60 
years. Mean age was 20.8± 5.2 years. About 39 
(65%) cases were males. About 21(35%) cases 
were females. So, the male to female ratio turned 
out to be 1.8:1. 

The serum ferritin level in study sample is shown 
in Table-I.

The association of lipid profile with serum ferritin 
level are shown in Figure-1, 2 and 3. 

Serum Ferritin n(%)
Normal 15 (25%)
Low 5 (8.3%)
Increased 40 (66.6%)
Table-I. Pattern of serum ferritin level in study sample 

(n=60)

Figure-1. Lipid profile status in cases where serum 
ferritin was normal (n=15)
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DISCUSSION 
Ferritin is an established storage molecule for 
body iron stores.9 Yet, it has been suggested that 
excess ferritin is toxic to the cells as it causes 
formation of the hydroxyl radicals in the cells.15 
These radicals are hazardous i.e they cause the 
oxidative stress in the cells and deranges the cell 
function and structure.15 Recent data suggests 
that there is an association between the regulatory 
pathways of ferritin and lipid metabolism.1,6 The 
pathways are so much interlinked to each other 
that derangement of one leads to derangement 
of the other one.1,6 Increase in the level of ferritin 
causes increased expression of m RNA of 
several genes that are involved in cholesterol 
synthesis.1 These genes include HMGCR gene 
(Hydroxy methyl glutaryl CoA reductase), PMVK 
gene (Phophomevalonate kinase), EBP gene 
(Emopamil binding protein ) and CYP 51 gene 

(cytochrome P 450, Family 51)1,12 Also, it is 
suggested that ferritin promotes formation of 
the lipid droplets in the cells and synthesis of 
triglyceride in liver cells through mechanisms yet 
unclear.1

In this study, the mean age of the study population 
was 20.8±5.2 years. A male to female ration of 
1.8:1 shows male predominance in the present 
study. In a study done in 2018 in Iraq by Nasif 
ZN, mean age of the study sample was 47 years, 
while proportion of the female population was a bit 
more in that study.5 In another study done by Li J 
from China in 2017, mean age of study population 
was 50 years with slight female predominance.6 
Ellidag HY from Turkey suggested mean age of 
43 years with slight female predominance.3 Kim 
YE from Korea reported male predominance 
which is same as that in our study.9 So, the study 
population was younger in our study as compared 
to other studies done so far.

In the present study, the serum cholesterol and 
triglyceride levels were abnormally increased in 
cases with increased serum ferrritn (seen in 62.5% 
and 82.5% cases respectively). However, serum 
High density lipoproteins levels were normal in 
cases with raised serum ferritin. This finding is 
same as that reported in various studies done so 
far. Ellidag HY from Turkey suggested that raised 
serum ferritin is associated with raised serum 
triglycerides and serum cholesterol, while there 
is no association with high density lipoprotein 
level.3 In another study done by Ledesma M in 
Spain, it was suggested that raised serum ferritin 
is strongly associated with raised triglyceride 
levels.13 In another Korean study done by Kim YE 
in 2016 on 1879 participants, it was found that 
cases with raised serum ferritin had increased 
serum cholesterol levels and triglyceride levels 
but no abnormality in serum high density 
lipoprotein levels.9 This is same as that reported 
in our study. Kang reported in his study that the 
increased levels of the ferritin were associated 
with raised levels of the triglycerides.16 Chang 
in 2013 also suggested that high serum ferritin 
levels were significantly associated triglyceride 
levels.17 Similar finding are suggested by various 
studies done so far.5,18,19,20,21,22,23

Figure-2. Lipid profile status in cases where serum 
ferritin was low (n=5)

Figure-3. Lipid profile status in cases where serum 
ferritin was high (n=40)
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Increased levels of the ferritin causes formation 
of the free radicals, which damages cellular 
organelles, especially mitochondria.9 This impairs 
β-oxidation of fatty acids in mitochondria.9 
This in turn leads to hypertriglyceridemia.9 The 
excess triglycerides accumulate in muscle cells 
and hepatocytes in the liver and pancreatic 
cells.9 Accumulation in pancreatic beta cells 
lead to impaired insulin secretion and hence 
hyperglycemia.9 These findings prove the finding 
that raised serum ferritin has a role in causatioin 
of metabolic syndrome, central obesity ,diabetes 
and hypertension.13

Salonen was the first researcher to propose 
the association between high serum ferritin 
levels and cardiovascular disease.24 Salonen 
suggested that myocardial infarction was twice 
common in population who had raised serum 
ferritin as compared to normal population.24 
After that, further studies were conducted on this 
aspect which confirmed these findings that raised 
serum ferritin is associated with cardiovascular 
diseases.25,26,27,28

This study is so far the first one in our region 
which gives a correlation between levels of the 
serum ferritin and the lipid profile in our setup.

CONCLUSIONS
Raised levels of the serum ferritin are associated 
with raised serum cholesterol level and serum 
triglyceride levels. There is a link between serum 
ferritin regulation and lipid metabolism in the 
body. As dyslipidemia is an established major 
cardiovascular risk factor. Therefore, a raised 
ferritin level must alert the physician about 
checking the lipid profile of the patient and should 
prompt the physician to think about preventive 
measures against cardiovascular events. This will 
decrease the morbidity and mortality in patients 
at risk

LIMITATIONS
The present study was done in only single health 
care centre. So, further studies should be done 
including patients from various hospitals in order 
to generate bigger data.

RECOMMENDATIONS
Finding high serum ferritin in patients must alert 
the clinician to keep an eye on lipid profile and 
carry out necessary interventions in order to 
minimize cardiovascular events in at risk patients.
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