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ABSTRACT 

Objective: To determine the significance of serum ferritin level in Pakistani diabetic population with or without 

retinopathy and its association with glycemic control. 

Study Design: Cross-sectional 

Place and Duration of Study: This study was conducted at the Department of Hematology, Shaikh Zayed Hospital, 

Lahore from January 2015 to June 2015. 

Materials and Methods: Twenty one normal healthy controls and 42 known diabetics of disease duration more 

than five years (21 without retinopathy and 21 with retinopathy) were included. All were tested for serum ferritin 

and Hb A1c levels. 

Results: Ferritin levels were found to be higher in diabetic groups as compared to normal control group. Both 
diabetic groups with or without retinopathy had significantly higher levels of HbA1c as compared to normal 

controls. Higher serum ferritin levels were observed with longer duration of diabetes. 

Conclusion: Ferritin levels are higher in diabetic groups with and without retinopathy as compared to controls and 

correlated with poor glycemic control. 
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INTRODUCTION 

Diabetes mellitus (DM) is a group of metabolic diseases 

characterized by hyperglycemia and one of the leading 

causes of morbidity and mortality in human 

population.1 There are two types of DM. Type 1 

diabetes is insulin dependent whereas type 2 diabetes is 
non-insulin dependent and more common than type 1. 

Both types are associated with microvascular and 

macrovascular complications like retinopathy, 

nephropathy, neuropathy and coronary artery disease.2,3  
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According to the International Diabetic Federation 

(IDF), Pakistan currently ranks at number 2 in MENA 

region for number of diabetic patients aged 18-99 years. 

The diabetics in Pakistan were estimated at 7.6 million 
in 2017.4 In a country wide population based survey 

conducted in Pakistan, 16.98% of the general 

population aged 20 years or above is suffering from 

type 2 diabetes mellitus.5 

American diabetic association has recently approved 

HbA1c as a reliable test both for diagnosis of DM and 

assessment of glycemic control in known diabetic 

patients. The value of HbA1c for non-diabetic people is 

less than 5.7 %, for pre-diabetics is 5.7% to 6.4% and 

for diagnosis of DM is 6.5%.3,6 Studies have shown 

variable cut off threshholds of HbA1c for increased risk 
of retinopathy.7 

The advantage of HbA1c is that there is no need to fast 

and lower variability than FBS and OGTT. It also gives 

excellent estimate of glycemic control for the period of 

preceding 3-4 months which is equal to the life span of 

red blood cells.1,6 

Iron is a major factor in the causation of glucose 

intolerance, gestational diabetes, type 2 diabetes and 

insulin resistance syndrome. Patients of DM with poor 

diabetic control exhibited elevated levels of serum 

ferritin which is also associated with diabetic 
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complications like retinopathy, nephropathy and 

vascular dysfunction.8,9 

Elevated iron stores are also responsible for damage to 

liver, heart, endocrine organs and skeletal muscles. 10 

Researchers in a retrospective study showed that iron 
excess (by measuring ferritin) could increase risk of 

diabetes mellitus by three times.11 

Serum ferritin is a simple index of iron stores and a cost 

effective test. The measurement of ferritin in serum by 

immune assay is a non-invasive, reliable and easy test 

for body iron stores as compared to previously used 

measures e.g liver and bone marrow biopsy which are 

invasive and expensive.12 

Diabetic Retinopathy (DR) is an important etiological 

factor of blindness in developing countries. Several 

studies have been conducted to find prevalence of DR 

in Pakistan. Results vary from 15 % to as high as 43%. 
13 

In diabetics with retinopathy, the metabolism of iron is 

impaired and its role is bidirectional. There is 

hyperglycemia induced destruction of heme molecule, 

over expression of proteins related to iron metabolism 

like hepcidin and ferroportin and intra retinal and 

vitreal hemorrhages. All lead to iron overload in 

diabetic eye. Iron overload, in turn, causes retinal 

neurodegeneration of rods and cones due to increased 

oxidative stress. Iron overload also causes defective 

phagocytosis and synthesis of cytokines which worsen 
the pathogenesis.12 

Duration of diabetes is one of the important factors 

involving in its pathogenesis. Studies have shown odds 

ratio of 1.13 and 1.16 for per year increase of DR. 

However about 20% diabetics with type 2 DM may 

present with retinopathy at the moment of diagnosis In 

type 2 diabetes, prevalence of retinopathy is 50 percent 

after 10 years.14 This emphasizes the role of factors 

other than duration and glycemic control alone. 
 

MATERIALS AND METHODS 

It was a cross sectional analytical study conducted at 

Department of Hematology, Sheikh Zayed Hospital 

from 1st January 2015 to 30th June 2015 on 63 subjects 

aged 30-60 yrs with normal hemoglobin level. Study 

population was divided into three groups consisted of 

21 normal healthy controls, 21 diabetics without 

retinopathy and 21 diabetics with retinopathy with 

duration more than five years. Subjects with 
hypertension and hypertensive retinopathy, 

haemochromatosis, iron supplements, history of blood 

transfusion or iron loss like gastrointestinal bleed and 

history of blood donation were excluded. Subjects 

having chronic diseases, acute and chronic infections, 

malignancies and autoimmune diseases were also 

excluded. CBC was performed on haematology 

analyzer KX-21 by electric impedence method, HbA1c 

on chemistry analyzer Dimension-System by 

turbidmetric inhibition immunoassay (TINIA) and 

Serum ferritin on Immulite 100-System by 

chemiluminescence immunoassay. Data of diabetic 

patients visiting diabetic clinic and ophthalmology 

departments of Shaikh Zayed  

Hospital, was collected according to inclusion criteria. 
Data was analyzed using SPSS 20. P-value <0.05 was 

taken as significant. 

RESULTS 

There were 15 males in group A, 13 in group B and 12 

in C. The difference of gender among groups was 

insignificant with p-value = 0.619. The age distribution 

for three groups was insignificant with p-value = 

0.061.There were 15 cases with age < 40 years, 20 

cases with age 40-50 years and 28 cases with age > 50 

years. The average ages for the three groups were 37, 

50 and 55 years (Tables 1-2). 

There were 0, 2 and 5 cases with high ferritin levels in 

three groups respectively. The mean ferritin levels for 

group A, B and C were 92.2±73.2, 121.6±113.0, and 
199.5±162.1 µg/l respectively. The median ferritin 

levels recorded for three groups were 58.6, 83.6 and 

139.0 µg/l and the difference among groups was 

significant with p-value 0.021 by chi-square. 

Hyperferritinemia was not found different among males 

and females. There was 1 male and 1 female in group 

B, and 3 males and 2 females in group C with high 

ferritin levels (Table 3). 

Table No.1: Gender distribution of cases 

Gender 

Group A 

(n=21) 

Group B 

(n=21) 

Group C 

(n=21) 

No. % No. % No. % 

Male 15 71.4 13 61.9 12 57.1 

Female 6 28.6 8 38.1 9 42.9 

Chi-square = 0.96, p-value = 0.619 (Not significant) 

Table No.2: Age distribution of  cases 

Age 

(years 

Group A 

(n=21) 

Group B 

(n=21) 

Group C 

(n=21) 

No. % No. % No. % 

<40 9 42.9 4 19.1 2 9.5 

40-50 7 33.3 7 33.3 6 26.6 

>50 5 23.8 10 47.6 13 61.9 

Chi-square = 8.8, p-value = 0.061 (Significant) 

Table No.3: Distribution of ferritin levels for three study 

groups 

Ferritin 

level 
(µg/l) 

Group A Group B Group C 

No. % No. % No. % 

High 
ferritin 

- - 2 9.5 5 23.8 

Normal 21 100.0 19 90.5 16 76.2 

Total 21 100.0 21 100.0 21 100.0 

Mean±SD 92.2±73.2 121.6±113.0 199.5±162.1 

Median  
(Q1 – 
Q3) 

58.6 (36.5 – 
111.0) 

83.6 (37.1 – 
185.0) 

139.0 (96.4 – 
262.0) 

Chi-square = 7.69, p-value = 0.021 (Significant) 
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Table No.4: Distribution of hemoglobin A1c levels for 

study groups 

Hemoglobi
n A1 c (%) 

Group A Group B Group C 

No. % No. % No. % 

≤ 5.70 21 100.0 - - - - 

6.5 - 7.00 - - 6 28.6 2 9.5 

>7.00 - - 15 71.4 19 90.5 

Total 21 100.0 21 100.0 21 100.0 

Mean±SD 5.26±0.29 8.10 ±1.38 8.40±2.04 

Median  
(Q1 – Q3) 

5.3 (5.1 – 
5.5) 

7.9 (6.9 – 
10.1) 

8.1 (7.8 – 9.1) 

Chi-square = 82.76      p-value < 0.001 (Significant) 

Table No.5: Distribution of duration of diabetes for the 

diabetic groups 
Duration of 

DM (years) 
Group B Group C 

No. % No. % 

≤ 10 16 76.2 10 47.6 

11 - 15 5 23.8 7 33.3 

>15 - - 4 19.0 

Total 21 100.0 21 100.0 

Mean±SD 9.0±2.6 12.0±4.0 

Median (Q1–
Q3) 

8 (7 – 10) 11 (10 – 15) 

Chi-square = 7.28 p-value = 0.026 (Significant). 

Table No.6: Association of ferritin level with HbA1c 

HbA1C 

Ferritin levels Total 

Hyperferritine
mia  

Normal 
 

No. % No. % No. % 

≤ 
5.70 

- - 21 37.5 21 33.3 

6.5 - 
7.00 

1 14.3 7 12.5 8 12.7 

>7.00 6 85.7 28 50.0 34 54.0 

Total 7 100 41 100 63 100.0 

Chi-square = 6.24, P-value = 0.047 

HbA1c levels for three groups were measured and the 

mean levels were 5.26±0.29 %, 8.10±1.38 % and 

8.46±2.04% for the three groups with median levels of 

5.3%, 7.9% and 8.1% respectively. HbA1c >7.0% was 

seen, it was noted that there were 15 (71.4%) in group 

B and 19 (90.5%) in group C. The differences for 

frequencies was significant with p-value <0.001  

(Table 4). The mean duration of diabetes for group B 

was 9.0±2.6 years and that for group C was 12.0±4.0 

years. Majority (76.2%) of cases in group B and nearly 

half (47.6%) in group C had the disease for <10 years 
respectively. Difference for categories of duration was 

significantly different with p-value 0.026 (Table 5). In 

the end all groups were studied together for the 

association between HbA1c and hyperferritinemia. It 

was observed that the association was significant with 

p-value 0.047. (Table 6). 

DISCUSSION 

Diabetes mellitus (DM) is a major public health 

concern, affecting millions of people across the globe. 

In our study, there were 15 males in group A, 13 in 

group B and 12 in C. The difference of age, gender and 

hemoglobin level among groups was insignificant. It 

was in accordance with results of study by Smotra  

et al.15 

There were 0, 2 and 5 cases with high ferritin levels in 
groups A, B and C respectively. The ferritin levels were 

found to be higher in diabetic groups as compared to 

normal control group. The difference among groups 

was significant. It was in accordance with studies 

conducted by Chen16, Borah17 and Farhan.18 

Both diabetic groups with or without retinopathy had 

significantly higher HbA1c levels as compared to 

normal controls. Increased HbA1c levels in both 

diabetic groups correlated with the level of 

hyperferritinemia in the same groups. It was similar to 

the observations of Momeni19 and Raj.20 

Higher serum ferritin levels were seen in patients with 
longer duration of diabetes. Diabetics with retinopathy 

in Group C had significantly increase duration of 

diabetes and also exhibited higher Ferritin Levels when 

compared with group B. It is in accordance of study 

conducted by Kundu21 and Jaganatha et al.22 Whereas 

the findings of above referred international studies are 

in line with conclusion made in our present study, some 

other studies reported different observations. 

One study was performed by Elis et al23 by making 

three study groups like ours. The groups were compact 

and similar in parameters like age, gender and 
hemoglobin concentration. Serum ferritin 

concentrations did not diverge noticeable among three 

groups. No statistical significant relationship between 

glycemic control and serum iron or ferritin 

concentration in two diabetic groups was seen. In 

studies conducted by Sharifi et al24 and Pramiladevi et 

al25 reported that there was no relationship between 

serum ferritin and HbA1c in diabetic patients of both 

sexes. 

CONCLUSION 

Hyperferritinemia can predict retinopathy in diabetics 

with poor glycemic control (HbA1c > 7) and a duration 

longer than ten years. It is suggested that estimation of 
HbA1c level may be used as a routine test for diagnosis 

of DM and to check the glycemic control in diabetics 

respectively. Pakistani diabetics shall also be evaluated 

for hyperferritinemia and be trialed with iron chelators 

and blood donations to reduce iron overload and 

consequent diabetic complications, as being practiced 

in developed countries. 
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