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Abstract 
Introduction: Emerging scientific evidence suggests an increased prevalence of elevated serum ferritin levels in diabetes mellitus 

type 2. Serum ferritin, being a reliable marker of body iron stores, have been related to glucose intolerance. 

Aim and Objectives: To analyze the serum ferritin levels in individuals having pre-diabetes and diabetes and to study its 

association with fasting blood glucose levels. 

Materials and Method: It is a cross-sectional study conducted in diabetic (n=40), pre-diabetic (n=40) and healthy individuals 

(n=40). Serum ferritin & fasting glucose levels were analyzed and compared among the groups. BMI was calculated and analyzed 

in all the groups.  

Statistical analysis: Statistical analysis done using SPSS 23 software. Mean and standard deviations of the parameters were 

compared using one way Analysis of variance (ANOVA) and Pearson’s correlations done for serum ferritin, glucose and BMI. 

Results: Serum ferritin was found to be significantly increased (p<0.000) in the diabetic (74.68 ± 22.74µg/l) compared to pre-

diabetic (47.53± 14.46µg/l) and in pre-diabetic compared to healthy individuals (25.0 ± 1.71µg/l). Positive correlations were found 

among serum ferritin, fasting blood glucose and BMI. 

Conclusion: Serum ferritin could have an influential role in glucose homeostasis and its elevation in pre-diabetes and diabetes 

could have important therapeutic and prognostic implications. 
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Introduction 
Diabetes Mellitus is a metabolic disorder 

characterized by hyperglycemia, impaired Insulin 

secretion and insulin resistance. Recent studies have 

shown Insulin resistance syndrome (IRS) to be 

correlated with increased serum ferritin suggesting the 

pathophysiological link between the severity of IRS and 

the serum ferritin levels.(1,2,3) 

Pre-diabetes includes individuals with IFG 

(Impaired Fasting Glucose) and IGT (Impaired Glucose 

Tolerance). It is the ‘grey area’ between normal and 

diabetic blood sugar levels. Individuals with pre-diabetes 

are exposed to greater risk of developing diabetes and its 

related complications.  

Serum iron and ferritin have currently been found to 

be strongly associated with pre-diabetes and type 2 

Diabetes Mellitus. Serum Ferritin is a reliable marker of 

body Iron stores and hyperferritinemia have been linked 

to glycemic status of individuals and also known to 

correlate with the complications of Diabetes Mellitus 

like Retinopathy, Nephropathy, Neuropathy & Vascular 

dysfunction.(4)  

Oxidative stress and Inflammation have vital role in 

the pathogenesis of Insulin resistance and type 2 

Diabetes Mellitus.(5) An important consequence of 

oxidative stress is insulin resistance and it is also implied 

in increasing ferritin synthesis. Oxidative stress, 

Hyperglycemia, Iron overload and Protein glycation 

could result in the development of Insulin resistance, 

poor glycemic control and thereby early appearance of 

complications in Diabetes Mellitus.(6)  

We have chosen to assess the association of serum 

ferritin to pre-diabetes and diabetes and tried to establish 

its role in glucose homeostasis.  

 

Materials and Method 
Study Design: We have conducted our study in 

Vinayaka Mission’s Kirupananda Variyar Medical 

College and Hospital, Salem. This cross-sectional study 

had been conducted in 120 individuals: 40 healthy 

subjects formed the control group I and 40 patients 

diagnosed with type 2 Diabetes Mellitus formed the 

group 3. Another 40 individuals with fasting blood 

glucose levels between 100 to 125 mg/dl, and classified 

to be prediabetic (based on American Diabetic 

Association guidelines) belonged to group 2.(7) Written 

consent was obtained from the participants and they were 

briefed about our protocol. This study was accepted and 

approved by the institutional ethics committee. 

Subjects with the following disorders were 

eliminated from our study: cardiac/renal disease, 

hypertension, systemic illness, chronic infections, 

endocrine disorders, malignancy or neuropsychiatric 

illness. Chronic alcoholics and smokers were also 

excluded.  

Subjects with Diabetes Mellitus Type 2 were 

included in group 3, healthy individuals without diabetes 

in group 1 and only pre-diabetic individuals (non-
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diabetics) were included in group 2. All the relevant 

demographic data were collected and the subjects were 

age and sex matched. Anthropometric measurements 

including height and weight were measured to calculate 

BMI. 

Sample collection and analysis: Fasting blood samples 

were collected from the subjects in all the 3 groups and 

the following analyses done. 

1. Fasting plasma glucose, estimated by end-point 

method in semi autoanalyzer – MISPA EXCEL. 

2. Serum ferritin analysed by latex turbidimetric 

method, using the same analyser.(8) 

3. Blood haemoglobin levels were measured by 

cyanmethemoglobin method using colorimeter. 

4. BMI, was calculated using formula BMI=Weight in 

kilograms/(height in meters)2.(9)  

Statistical analysis: Statistical analysis was performed 

using the software SPSS version 23. Means of the 

different parameters were compared using one way 

analysis of variance (ANOVA). Pearson’s Correlations 

between serum ferritin, blood glucose and BMI were 

performed. 

 

Results 
Serum ferritin, fasting blood glucose levels, and 

BMI were compared between the three groups and 

correlations were made and tabulated in Tables 1 and 2 

respectively. 

 

Table 1: Means & Standard Deviations for Ferritin, Glucose and BMI among the 3 groups 

Parameters Group 1 

(Healthy controls) 

Group 2 

(Pre-diabetes) 

Group 3 

(Diabetes) 

Fasting Blood ** 

Glucose (mg/dl) 
90.24a ± 5.66 122.60b ± 19.69 168.57c ± 39.44 

Ferritin** (µg/l) 25.0a ± 1.71 47.53b ± 14.46 74.68c ± 22.74 

BMI*(kg/m2) 23.52a ± 3.10 24.20a,b ± 3.47 25.83b ± 3.63 
abcdMean bearing different superscript in a column differ significantly 

(NS- Non significant; *P<0.05; **P<0.01). For BMI: P=0.03 (groups 1 & 3) 

 

Table 2: Correlations of Ferritin, Glucose and BMI among the 3 groups 

 FBG FERRITIN BMI 

FBG Pearson Correlation 

 Sig. (2-tailed) 

1 .984** .283** 

 .000 .007 

Ferritin Pearson Correlation 

 Sig. (2-tailed) 

.984** 1 .312** 

.000  .003 

BMI Pearson Correlation 

 Sig. (2-tailed) 

.283** .312** 1 

.007 .003  

Correlation is significant at the 0.05 level (2-tailed). 

** Correlation is significant at the 0.01 level (2-tailed). 

 

Obviously there was a significant increase in fasting 

blood glucose levels in the pre-diabetic and diabetic 

groups compared with the diabetic individuals. When the 

serum ferritin levels were analysed we found a highly 

significant (p<0.000) increase in its levels (74.68 ± 

22.74µg/l) among the diabetic patients who formed the 

group 3, compared to those in group 1, who were normal 

and healthy (25.0 ± 1.71µg/l). Apart from this we noticed 

a sharp increase (p<0.000) in serum ferritin levels in pre-

diabetics (47.53± 14.46µg/l) from that of the normal 

people and the rise was maintained between the pre-

diabetics and the diabetics also (p<0.000). The 

individuals with type 2 diabetes had a higher BMI 

compared to the normal people as shown in table1 

(p=0.03). 

There is a high degree of correlation between serum 

ferritin and fasting blood glucose levels (p=0.000). There 

is also a significant correlation between serum ferritin 

and BMI (P=003) of individuals participating in the 

study. Fasting blood glucose levels also correlated with 

the BMI (P=0.007) of the participants. 

Discussion 
In our study, we have analyzed and compared the 

serum ferritin levels among the 3 groups (pre-diabetic 

and diabetic individuals and healthy people) and have 

related it with the fasting glucose levels. 

Serum ferritin levels were found to be high in the 

pre-diabetic (P<0.000) and the rise was consistent with 

the group diagnosed to have diabetes mellitus Type 2 

(P<0.000). Our finding correlates well with other 

studies, who have also found an increase in serum ferritin 

levels in type 2 diabetes mellitus.(8,10,11,12,13) Positive 

correlation was found between serum ferritin and fasting 

insulin levels and it also was found to increase, with the 

duration of diabetes mellitus.(8,12) Elizabeth Hughes et al 

have identified serum ferritin to be an important risk 

factor for glucose intolerance in Indian subcontinent.(13) 

Hyperferritinemia have been found to be linked to 

insulin resistance and fatty liver in patients without iron 

overload also.(14) Elevation in serum ferritin levels could 

be present even in the pre-diabetes stage of glucose 

impairment, long before the patient becomes diabetic.(15)  
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There is a positive correlation between serum 

ferritin and fasting plasma glucose levels in all the three 

groups. The increase in serum ferritin levels in the pre-

diabetic and type 2 diabetic people compared to healthy 

ones, along with the existence of positive correlation 

between ferritin and glucose clearly suggests the strong 

link between iron metabolism and glucose homeostasis. 

BMI is also increased in glucose intolerant states like 

diabetes and pre-diabetes and there is some amount of 

correlation between ferritin and BMI. Similar 

associations between BMI and ferritin have also been 

reported by Gillum RF et al and Jose´ Manuel 

Ferna´ndez et al.(16,17)  

Serum ferritin is considered to be a good reflection 

of the body iron stores in healthy people. Increased 

serum ferritin causes increased release of free iron, 

which in turn is responsible for generation of toxic free 

radicals like hydroxyl ions (Haber – Weiss reaction). The 

hydroxyl ions cause oxidation of proteins, peroxidation 

of membrane lipids and modification of nucleic acids 

which results in oxidative stress. Oxidative stress could 

promote phosphorylation at serine rather than tyrosine 

residues in the insulin receptors (during insulin action, 

normally tyrosine residues get phosphorylated) which 

results in Insulin resistance.(18) Ferritin, is not only a 

source of free iron, but also an antioxidant.(19) Its 

antioxidant activity is by binding to the excess free iron 

and hence reducing oxidative stress and its toxic 

manifestations. 

Recent research indicates that there is often 

coexistence of subclinical inflammation in chronic 

diseases like Diabetes Mellitus. Serum ferritin, a marker 

of subclinical inflammation, may itself may be a risk 

factor for type 2 diabetes mellitus.(20) There is an 

increased oxidative stress as well as underlying 

subclinical inflammatory state, in diabetes mellitus. 

Ferritin is synthesized excessively in the body as a 

protective mechanism, as Ferritin has an antioxidant 

property and it is also a pro- inflammatory agent. Thus 

ferritin could either reflect excess body iron stores or 

inflammation which could have causative roles in 

diabetes. Some studies also suggest that increase in 

Ferritin level may also be due to leakage from hepatic 

cells.(14) Excessive ferritin concentration can be a marker 

of iron overload and subclinical hemochromatosis in 

diabetes patients.(15) 

Higher levels of ferritin were found to be associated 

with hyperinsulinemia and increased prevalence of the 

Metabolic Syndrome.(21,22) Hepatic extraction and 

metabolism of insulin is reduced with increasing iron 

stores, leading to peripheral hyperinsulinemia.(23) In fact, 

the initial and most common abnormality seen in iron 

overload conditions is liver insulin resistance.(1) Diabetes 

status have been found to improve after 

phlebotomy.(14,24) 

In diabetes mellitus increased glycation of 

transferrin, decreases its ability to bind ferrous iron and 

hence there is an increased pool of free iron which in turn 

stimulates increased synthesis of ferritin.(25) It is to be 

believed that increase in Ferritin synthesis results in 

internalization of Insulin receptors which contributes to 

Insulin resistance.(15,17) Thus the glucose metabolism is 

found to be interlinked with iron metabolism and 

measuring serum ferritin levels as part of diabetic 

management, could aid in predicting the outcomes. 

 

Conclusion 
Serum ferritin levels positively correlated with the 

glycemic status of the individuals, and are elevated in 

glucose intolerant states like pre-diabetes and diabetes 

mellitus type 2. This finding could have remarkable 

application in the diagnosis and management of diabetes 

mellitus. Serum ferritin could be used to predict an 

individual’s tendency to develop diabetes mellitus and 

its complications like neuropathy, nephropathy, 

retinopathy and cardiovascular diseases. It could also 

help in assessing the prognosis of those presenting with 

pre-diabetes.  

Serum ferritin could also be used as part of 

community based screening programmes to identify the 

high risk individuals, prone to develop diabetes in future. 

Measures to lower the serum ferritin levels and maintain 

it within the normal range, could reduce their 

paradoxical risk of developing diabetes and its related 

complications. Preventive measures like lifestyle 

modifications put forth to the high risk group presenting 

with high serum ferritin levels, might be an important 

step in reducing the morbidity and mortality, related to 

type 2 diabetes mellitus. 
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