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Abstract: Background: Type 2 diabetes (NIDDM) is the commonest form of diabetes constituting nearly 90%
of the diabetic population in any country. Iron is an important mineral in normal physiological processes, and
ferritin is a specialized iron storage protein, which reflects iron stores in the body. Iron overload is a risk factor
for diabetes. The link between iron and diabetes was first recognized in pathologic conditions-hereditary
hemochromatosis and thalassemia, but high levels of dietary iron also import diabetes risk. Iron plays a direct
and causal role in diabetes pathogenesis mediated both by B-cell failure and insulin resistance. The objective of
the study to evaluate serum ferritin level among type 2 diabetes patients. Method: A hospital based observational
study a total of 240 subjects among them 60 male diabetes patients and 60 female diabetes patients were recruited.
Serum ferritin level were checked in all participants. Results: The mean age of T2DM was 59 + 14 years and
control group was 50 + 13 years. The BMI of each group was 27.52 + 2.6 and 24.80 + 2.4. Ferritin (ng/dL) level
in T2 DM subjects was 231 + 36 and control subjects was 48 + 22. Serum ferritin level among the study subjects
control vs T2 DM, t/p value (8.465/0.0001). Conclusion: From this study it was observed that ferritin level is
significantly higher among type 2 diabetes patients.
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1. Introduction

Diabetes mellitus is a chronic metabolic disorder characterized by rise in blood glucose level called
hyperglycemial*l. The worldwide prevalence of diabetes in 2000 was approximately 2.8% and is estimated to
grow to 4.4% by 2030. This translates to a projected rise of diabetes from 171 million in 2000 to well over 350
million in 2030,  Diabetes is of two types, type 1 accounting for 5% prevalence and type 2 for 95% prevalence
among diabetics. This calls for improved treatment of hyperglycemia and other risk factors associated with
metabolic syndrome. Since it is possible to dramatically lower the risk of both micro and macrovascular
complications®l, Persistent elevations in blood sugar increase the risk for the long-term vascular complications
of diabetes such as coronary disease, heart attack, stroke, heart failure, kidney failure, blindness, erectile
dysfunction, neuropathy (loss of sensation, especially in the feet), gangrene and gastroparesis (slowed emptying
of the stomach). Poor blood glucose control also increases the risk of short-term complications of surgery such
as poor wound healingf. Glycated hemoglobin (glycosylated hemoglobin, hemoglobin Alc, HbAlc, A1C, or
Hblc; sometimes also HbAlc) is a form of hemoglobin used primarily to identify the average plasma glucose
concentration over prolonged periods of time. The measurement of glycosylated hemoglobin (GHDb) is one of the
well-established means of monitoring glycemic control in patients with diabetes mellitus!.
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Bangladesh is a developing country where 75% of total population lives in rural area. Subsequently they
have poor healthcare access as 26% of rural professionals remain vacant and nearly 40%, absent. In Bangladesh,
there are thought to be 10 million diabetics. A more surprising finding from a comparable study is that diabetes
affects nearly one in ten persons in Bangladesh. According to the WHO, 83% of people in the 25-65 age group
never check for diabetes. A different paper makes a nearly identical claim. 87% of Bangladeshis were non-
compliant for an effective control and prevention of diabetes, compared to 71% of Indians and 52% of Europeans.
Interesting fact: Over the past 14 years, the state of compliance has not improved. Only 12% of those over 35
who are diabetes or pre-diabetic have their disease under control. Approximately 17% of men and 23% of women
were found to have intermediate hyperglycemia, also known as impaired fasting glucose or impaired glucose
tolerancel®.

The body needs iron, a transitional metal and micronutrient, for many physiological processes to occur.
Reactive oxygen species are known to be catalyzed by iron, a strong pro-oxidant. The risk of metabolic ilinesses
like hypertension, the metabolic syndrome, and cardiovascular disease has been linked to having excessive iron
reserves. Additionally, it has been suggested that having large iron reserves can increase the risk of developing
type 2 diabetes by harming the pancreatic beta cells and increasing insulin resistance by raising the degree of
oxidative stress®l,

A common indicator used to assess the body’s iron homeostasis is ferritin, a crucial protein that controls
iron balance. Considering that type 2 diabetes is frequently made worse in people with hereditary
hemochromatosis, a condition marked by incredibly high amounts of circulating ferritin. On the above
perspective the present study has been undertaken to identify the relationship of ferritin in type 2 diabetic subjects
in Bangladesh.

2. Methodology

It was an observational study. The study was conducted in the out patient’s department, BIHS General
Hospital, Dhaka, Bangladesh. The study was done during the period of August, 2018 to September, 2019. The
subjects were selected purposively. Age and sex matched normal healthy controls were selected for the study. A
total number of 240 subjects were recruited in the study. Among them 120 were male and 120 were female.

2.1. Inclusion criteria

e  Adult subjects with age ranging from 30-70 years both Diabetic and Non Diabetic.
e Both male and female.

2.2. Exclusion criteria

e Patients below 30 years and above 70 years.
e  Overt thyroid dysfunction.

e  Chronic kidney disease.

e  Chronic liver disease.

2.3. Data collection

Before collecting specimen, each patient was interviewed and relevant information was recorded
systematically in a pre-designed standard data sheet and then data were checked, edited and processed. Fasting
blood samples were collected from all participants. They were allowed to fast overnight (10-12 h). Blood was
collected from the antecubital vein after all aseptic precautions. Laboratory parameters including serum ferritin,
Hemoglobin, fasting and postprandial blood sugar, glycosylated hemoglobin, serum total cholesterol, serum
triglycerides, LDL cholesterol, HDL cholesterol were estimated. A detailed physical examination was done
which included measuring height and weight and waist circumference. BMI was calculated.
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2.4. Data analysis

Data were analyzed with the help of the software SPSS (statistical package for social sciences) version 23
and Microsoft Excel 2016. The results were expressed as mean + SD (standard deviation). The p-value <0.05
was considered as statistically significant.

3. Results

In this study 240 subjects were included in which 120 diabetic patients and 120 non-diabetic patients.
Table 1  Clinical profile of type-2 DM and control group.

Type-2 DM (n = 120) Control (n = 120)
Age (years) 59 +14 50 +13
Gender (M/F) 60/60 60/60
BMI 2752+26 2480+24
TG (mg/dL) 210.71 £ 54.20 141 +19.61
HDL (mg/dL) 36.34 + 4.66 3354 +451
LDL (mg/dL) 109 £ 29.02 105.19 £ 21.29
FBS (mg/dL) 133+ 26 90+ 13
HbAlc 8.78+1.3 4.68 £ 0.50
Ferritin (ng/dL) 231+ 36 48 £ 22
Hb (g/dL) 15.4+2.3 142+2.1

Table 1 show the clinical characteristics of type diabetes mellitus and control group. The mean age of T2
DM was 59 + 14 years and control group was 50 + 13 years. The BMI of each group was 27.52 + 2.6 and 24.80
+2.4. TG (mg/dL), HDL (mg/dL), LDL (mg/dL), FBS (mg/dL), HbAlc, Ferritin (ng/dL), Hb (g/dL) level in T2
DM subjects was 210.71 + 54.20; 36.34 + 4.66; 109 + 29.02; 133 + 26; 8.78 £ 1.3; 231 + 36; 15.4 + 2.3. TG
(mg/dL), HDL (mg/dL), LDL (mg/dL), FBS (mg/dL), HbAlc, Ferritin (ng/dL), Hb (g/dL) level in control
subjects was 141 + 19.61; 33.54 + 4.51; 105.19 + 21.29; 90 + 13; 4.68 + 0.50; 48 + 22; 14.2 + 2.1.

Table 2  Ferritin level among the study subjects.

t/p value
Variable T2 DM (n =120) Control (n = 120)
Control vs. T2 DM
Age (years) 59+ 14 50 +13 2.885/0.006
Ferritin 231+ 36 48 +22 8.465/0.0001

Table 2 shows the Ferritin status among the control group and type 2 diabetic subjects. The ferritin (ng/dL)
level (mean + sd) in control group was 231 + 36. The ferritin (ng/dL) level (mean + sd) in type 2 subjects was
48 +22.

Table 3  Ferritin level among male and female of T2 DM subjects.

t/p value

Variable Diabetic male (n =60)  Diabetic female (n = 60)
Control vs. T2 DM

Age (years) 61+ 15 57 +16 0.723/0.475
Ferritin 248 + 36 213+ 17 0.753/0.458

Table 3 shows the comparison of ferritin level status (mean + sd) between male and female T2 DM subjects
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in a tertiary hospital in Dhaka city. The ferritin (ng/dL) level (mean + sd) in male was 248 + 136. The ferritin
(ng/dL) level (mean =+ sd) in female was 213 + 107.

Table 4  Ferritin level status among male and female of non-T2 DM subjects.

t/p value

Variable Control male (n = 60) Control female (n = 60)
Control vs. T2 DM

Age (years) 52 +15 48 £11 1.571/0. 129
Ferritin 46.79 +20.82 31.15+11.03 1.318/0. 203

Table 4 shows the comparison of ferritin level status (mean + sd) between male and female of non-T2 DM
subjects in a tertiary hospital in Dhaka city. The ferritin (ng/dL) level (mean + sd) in male was 46.79 + 20.82.
The ferritin (ng/dL) level (mean + sd) in female was 31.15 + 11.03.

m Diabetics
Non diabetics

Figure 1 Ferritin level associated with type 2 diabetic mellitus.

The ferritin level was significantly higher in the diabetic subjects compared to non-diabetic subjects.

4. Discussion

It is well recognized that ferritin is a sign of inflammation and that this increases the risk of type 2 diabetes.
Increased body iron levels have been linked to the emergence of glucose intolerance, gestational diabetes, type
2 DM, and the insulin resistance syndrome, according to recent investigationst®l. There are several widely
accepted explanations, however it is still unclear exactly how increased serum ferritin is linked to type 2 diabetes
mellitus. Insulin resistance is thought to be related to iron excess. Iron buildup in the liver may contribute to
insulin resistance by impairing insulin’s capacity to reduce hepatic glucose synthesis. At least in certain cases of
diabetes, pancreatic damage caused by some degree of subclinical hemochromatosis has been taken into
consideration. One study found that, the amounts of insulin, glycosylated hemoglobin, and ferritin were
positively and strongly correlated with glucose levels across all subjects. Insulin had the highest correlation
coefficient for men. The largest correlation coefficient for women was for glucose levels. All correlation and
regression coefficient magnitudes were larger for women than for males(®l.

T2 DM is becoming more and more common in our region of the world. The emergence of T2 DM has
numerous etiologies. One of these is thought to represent a raised serum ferritin level, iron excess, or both(®,
Elimam et al. have reported positive correlation between serum ferritin, HoAlc and CRP levels and highlighting
the direct association of inflammation and glycemic control in T2 DM patientst?. A study conducted on 9486
participants out of total 16,573 individuals in the United State by Ford et al in 1999 reported that serum ferritin
levels were lowest in non-diabetic, higher in pre-diabetic and highest in diabetic patients™. A study by Andrews
et al. conducted on diabetic obese and non-obese patients and healthy controls depicted higher serum ferritin and
inflammatory status in obese patients than the control group reflecting a significant positive association of serum
ferritin and T2 DM subjects(*?l,

In the present study, Ferritin level among the study subjects control vs T2 DM, t/p value (8.465/0.0001)
which was significant. Ferritin level among male and female of T2 DM subject’s t/p value was (0.753/0.458).
We found that a serum ferritin concentration was significantly higher in type 2 diabetes subjects compared to
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control subjects. In diabetic patients, our study found no relationship between serum ferritin and BMI.
Additionally, there was no association found between S. ferritin and age, sex, HDL, LDL, hemoglobin and serum
triglycerides. In our study, we noticed that diabetes patients whose serum ferritin was high had high HbAlc. We
need a larger study to confirm this. One study found Serum Ferritin had a positive correlation with FBS and
HbAZ1cl,

In a cohort study involving 2225 Chinese people, Chen et al. examined the association between serum
ferritin levels and the risk of developing T2 DM. In their comparison of the results between diabetic and non-
diabetic individuals, the researchers found that T2 DM patients had higher baseline serum ferritin levels, BMI,
HOMA, blood pressure, HbAlc, cholesterol, HDL-C, ALT, and TAG values than the non-diabetic group. This
study found that serum ferritin levels in Chinese men had a considerably greater incidence of type 2 diabetes (T2
DM), which was correlated with an increase of one standard deviation in serum ferritin levels. It came to the
conclusion that serum ferritin levels may be used as a biomarker for predicting the risk of developing type 2
diabetes in menl?,

5. Conclusion

In conclusion, there is evidence to show that iron contributes to the pathogenesis of diabetes and associated
consequences, including microangiopathy and atherosclerosis. To precisely assess the free/catalytic iron that
takes part in oxidative damage, sensitive and trustworthy methodologies must be created. From the above study;,
it was observed that the ferritin level is significantly higher in type 2 diabetic subjects compared to control group.
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