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ABSTRACT 

Objective: To evaluate the mean serum ferritin in type-2 diabetic patients. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Department of Medicine, Combined Military Hospital, Peshawar, from Sep 2014 to 
Feb 2015. 
Methodology: A total of one hundred patients with type-2 diabetes mellitus fulfilling inclusion criteria were 
selected. Blood sample was collected from all patients by the clean-catch technique after they received stan-
dardized verbal instructions. Blood samples were seen by classified pathologist in the laboratory. 
Results: Mean age of patients was 55.51 ± 5.40 years with 60% male gender predominating the overall sample          
of diabetics. Mean serum ferritin was 219 ± 70.67 ng/ml and mean HbA1c was 7.24 ± 0.61%. Stratification with 
regard to age and gender was also carried out. 
Conclusion: Serum ferritin levels were observed raised in type-2 diabetics, suggestive of possible role in the 
pathogenesis of type-2 diabetes mellitus. We recommend further research work over its pathogenesis so that the 
guidelines for its control may be formulated. 
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INTRODUCTION 

Diabetes mellitus (DM) is an endocrine 
disease that mainly affects metabolism causing 
abnormal glucose homeostasis1. Globally more 
than 171 million people are affected by diabetes 
mellitus2. Jayawardena et al in their systemic rev-
iew expressed burden of diabetes mellitus ran-
ging from 3% to 7.2% in a general population of 
Pakistan3. Type 2 diabetes mellitus is 4 to 6 fold 
more prevalent in South Asians when compared 
to European individuals4. 

Glycated hemoglobin or glycosylated hemo-
globin (HbA1c) is a form of hemoglobin that is 
used to measure regular plasma glucose medita-
tion over extended periods of time. It is bent in           
a non-enzymatic glycation trail by hemoglobin’s 
acquaintance to plasma glucose, which serves as 
a marker for regular blood glucose levels over   
the past three months prior to the measurement3. 

Serum ferritin is measured primarily to identify 
an index for body iron stores and this pointedly 
greater than before as period of diabetes mellitus 
increased. Elevated serum ferritin level is asso-
ciated with higher risk of developing DM and the 
new onset of disease may be predicted by raised 
serum ferritin levels4,5. Sharifi et al their research 
work have exhibited the mean ferritin levels sig-
nificantly greater in diabetics 101 ± 73 mg/ml as 
compared to the control group 43.5 ± 42 mg/ml, 
(p<0.001)6. 

Raised iron stores of the body may plausibly 
cause diabetes by various established mecha-
nisms, including oxidative stress induced cellular 
injury to the beta cells of the pancreas, suppres-
sion of insulin mediated glucose metabolism in 
the liver cells and diminishing of hepatic insulin 
abstraction by the liver5,7. Different studies in the 
past few years revealed that subclinical hemo-
chromatosis and raised iron levels of the body 
has been positively linked with the impaired glu-
cose tolerance and worsening of diabetic comp-
lications such as retinopathy, nephropathy and 
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neurovascular dysfunction. A study conducted 
by Raj et al showed considerably positive correla-
tion between serum ferritin level to the duration 
of diabetes, fasting blood sugar and HbA1c8. 

Raised ferritin level is found to be one of the 
causative factor in the pathogenesis of type-2 
DM. The data from studies conducted of western 
populaces has shown a strong positive correla-
tion between type-2 DM and the raised ferritin 
levels. In our country however, the data is scarce 
exploring the correlation between type-2 DM   
and raised serum ferritin levels. The rationale of 
current study is to conclude association between 
serum ferritin levels and value of HbA1c in type-
2 DM. 

METHODOLOGY 

The current project design was cross sec-
tional study which carried out in the department 
of Medicine, Combined Military Hospital, Pesha-
war (Pakistan) from Sep 2014 to Feb 2015 after 
approval by the hospital ethical committee. Sam-
ple size was calculated using WHO calculator          
for sample size determination in health studies 
keeping confidence level=95%, population mean 
= 101, standard deviation=73, absolute precision    
= 0.157. A total number of one hundred patients, 
age ranging 40–65 years of both the sexes with 
type-2 DM were selected form outpatient and 
inpatient department through Non-probability 
consecutive sampling. Exclusion criteria were; 
patients suffering from chronic medical condi-
tions like CKD, CLD, patients with history of 
hemoglobinopathy or hemochromatosis, patients 
receiving recurrent blood transfusions and cor-
ticosteroid or iron therapy. 

Written informed consent, demographic data 
and history was taken from the patients. Detailed 
clinical examination focusing on onset and dura-
tion of diabetes mellitus and various micro & 
macro vascular complications was carried out       
on each patient. Blood sampling done by catch 
technique and sent to laboratory where they were 
seen by classified pathologist. 

Descriptive Statistical data was analyzed by 
IBM (International Business Machine) SPSS ver-

sion 17. Quantitative variables like age, HbA1c 
and serum ferritin level were expressed as Mean 
and standard deviation (mean ± SD). Qualitative 
variables like gender were presented as freque-
ncy and percentage. Stratification done to control 
effect modifiers like age and gender. To analyze 
the data Post-stratification independent sample   
t-test was used. A p-value <0.05 was considered 
statistically significant. 

RESULTS 

The mean age of the patients was 55.51 ± 5.40 
years (table-I). Out of 100 patients, 60 patients 
(60.0%) were males while 40 patients (40.0%) 
were females (table-I). Analysis of results showed 
that the mean serum ferritin level was significan-
tly increased 219 ± 70.67ng/ml and mean HbA1c 
was 7.24 ± 0.61% (table-II). Stratification with 
regard to age and gender presented in tables-III. 

DISCUSSION 

Type-2 Diabetes mellitus is a global health 
problem and one of the common prevalent meta-
bolic syndrome which is affecting great number 

Table-I: Age & Gender wise distribution of 
patients. 

Variable n (%) Mean ± SD 

Age (Year) 

40-50 
51-65 

20 (20) 
80 (80) 

55.51 ± 5.40 

Gender 

Male 
Female 

60 (60.0) 
40 (40.0) 

- 

Table-II: Mean values of serum ferritin and 
HbA1c. 

Variables Mean ± SD 

Serum Ferritin (ng/ml) 219 ± 70.67 

HbA1c 7.24 ± 0.61 

Table-III: Stratification with regard to age & 
gender. 

Variable 
Serum Ferritin level 
(ng/ml) (Mean ± SD) 

p-value 

Age (Year) 

40-50 
51-65 

191.75 ± 79.89 
225.81 ± 67.00 

0.053 

Gender 

Male 
Female 

271.48 ± 30.27 
140.28 ± 26.45 

<0.001 
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of population worldwide. It is the disease of mid-
dle to old age individuals and more common 
than other variant of diabetes i.e type 1DM. The 
pathophysiology of T2DM is less well understood 
however, its slowly progressive disease and most 
of the times the individual affected remain asym-
ptomatic for quite long time before proper diag-
nosis. Insulin resistance and beta cell defects are 
the hallmark of overt DM. 

The likehood of the linkage between raised 
iron stores of the body and T2DM was first 
considered by Kay et al in their study which ear-
ned attention of researchers towards further exp-
loring the subject9. A study conducted by Ford et 
al on United States population in 1999 has con-
cluded raised levels of serum ferritin in the pati-
ents of T2DM as compared to the standard. How-
ever the authors apparently did not find clear   
cut role of raised irons stores of the body and 
damage to the beta cells of pancreas and insulin 
resistance10. The published literature showing 
varied opinion of the authors regarding role of 
serum ferritin in the pathogenesis of T2DM. Some 
authors has considered subclinical hemachroma-
tosis as a cause of pancreatic beta cell destruction 
which subsequently leads to the development of 
T2DM whereas others determined it as an indica-
tion of pancreatic inflammation only without any 
overt damage to the beta cells. However, some 
authors have stated it a valid marker of insulin 
resistance.  

Total body iron stores is proportionally 
related to serum ferritin concentration and is pre-
disposed by several diseases. Raised serum ferri-
tin level in non-pathologic disorders, reproducing 
subclinical iron excess, have been described to   
be related with insulin resistance and higher risk 
of T2DM12. Though, serum ferritin concentrations 
vary considerably according race, sex and region; 
and data analysis regarding the co-relation bet-
ween glucose metabolism abnormalities and se-
rum ferritin level in Asian population are at 
variance13. 

Batchuluun et al conducted a study to com-
pare serum ferritin levels between control group 

and patients of T2DM. The authors observed 
43.4% of the T2DM patients were having elevated 
serum ferritin levels whereas only 21.2% control 
non-diabetics were having elevated serum ferritin 
levels. Their results revealed significantly (p 
<0.001) raised level of serum ferritin in T2DM 
group of patients as compared to the control non-
diabetics. In this study the authors also found 
greater variance of serum ferritin levels in type         
2 diabetic females with poor glycemic control. 
Those female patients in which HbA1c was equal 
to or greater than 7% have shown considerably 
greater elevated serum ferritin levels as compa-
red to those whose HbA1c was less than 7%14. 

Greater possibility of overt hyper-ferritinae-
mia is expected to be present in old age patients 
(>55 years) with uncontrolled T2DM. Therefore 
consistent monitoring of serum ferritin would   
be of significant value for anticipation and timely 
intervention to prevent development of T2DM 
among those who are at risk15. Emerging indica-
tions have mentioned a solid link between comp-
lications of T2DM and elevated iron stores of the 
body in general population. Our results are con-
sistent with a study carried out by Raj et al7 that 
showed 54.3 ± 9.2 years mean age of patients with 
T2DM where as it was 55.51 ± 5.40 years in our 
study. They also revealed considerably higher 
serum ferritin in the cases (p<0.001) of T2DM as 
compared to controls, likewise serum ferritin was 
considerably elevated in diabetic patients in our 
study (p<0.001). These results have also been va-
lidated by Yeap et al16 and Zhan et al17. They con-
cluded positive correlation between elevated 
serum ferritin levels and risk of developing DM 
and higher levels of HbA1c14. 

A research carried out at genetic level by 
Kwant et al to find out possible link between 
hemochromatosis and T2DM revealed that the 
higher incidence of C282Y mutation of hemoch-
romatosis gene is seen among the patients of 
T2DM, which could be the plausible mechanism 
of association between these two disorders. One 
more study conducted by Fernandez et al to find 
out correlation between insulin resistance and 
glucose tolerance with elevated serum ferritin 
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levels among healthy individuals. They found 
positive correlation between impaired glucose 
tolerance and insulin resistance with elevated 
serum ferritin levels. Kim et al also showed such 
results in study. They recommend that elevated 
serum ferritin may be considered an indepen-
dent factor of poor glycemic control in T2DM 
patients, however our local data lacking to con-
firm this recommendation. The incidence of pro-
longed micro and macro vascular complications 
of T2DM may be plausibly correlated to the ele-
vated serum ferritin levels. In our study, mean 
serum ferritin was observed 219.00 ± 70.67 ng/ 
ml. We also observed that old age (>55 years) 
non-diabetics are at risk of elevated serum ferritin 
level. 

CONCLUSION 

In conclusion, raised level of serum ferritin is 
related to an increased incidence of T2DM. Con-
sequently, the serum ferritin may possibly have          
a significant role in the pathogenesis of T2DM. 
Routine estimation of serum ferritin among all 
T2DM patients and setting a borderline serum 
ferritin level as an indicator of good glycemic 
control remain matter of debate. Further studies 
are recommended for setting up specific guide-
lines. 
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