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ABSTRACT 
Objective: Aim of current study is to examine patients of major thalassemia and determine prevalence of diabetes mellitus 
among these cases. 
Study Design: Cross-sectional 
Place and Duration: DHQ Teaching Hospital Sargodha.Dec 2020-May 2021 
Methods: Total 200 hundred patients of major thalassemia with ages 15-45 years were included. After obtaining written consent 
from the patient, demographic information such as age, sex, and body mass index were gathered. Fasting blood samples were 
used to estimate the FBS. Medical records were used to collect clinical and laboratory data, such as counts of red blood cells, 
Hb levels before transfusion, and five-year ferritin levels. Chi-square, student t-tests, and logistic regressions were used for 
statistical analysis. The whole set of data was analysed with SPSS 24.0. 
Results: In major thalassemia patients majority of the cases were females 120 (60%) and 80 (40%) were total males. Mean age 
of the patients was 21.6±8.23 years and had mean BMI 20.5±9.19 kg/m2. Frequency of DM among major thalassemia cases 
were 18 (9%). Mean five year ferritin among cases was 5214.3±2531 ng/ml. Among 18 cases of DM most of the patients were 
males 12 (66.7%) and 6 (33.3%) were females. Patients with ages >25 years and ferritin value >6000 ng/ml had increased risk 
of DM. Mean blood transfusion in DM patients was 2.9±3.66 U/mo with mean duration 15.8±4.17 years.  
Conclusion: We found from this study that the prevalence of diabetes in major thalassemia patients was 9 percent, with the 
majority of cases being male. We believe this is attributable to older age, a higher mean five-year ferritin level, and a greater 
amount of blood transfused. 

 

INTRODUCTION 
T-thalassemia major is an autosomal recessive hemolytic disease 
that has an extremely severe form of the disease. After a decrease 
in the formation of -globin chains, it causes severe anaemia. The 
eastern coast of the Mediterranean area, which includes the 
Arabian Peninsula, Turkey, Iran, India, and Southeast Asia, is 
becoming a thalassemia belt. Thalassemia major is one of the 
most common genetic illnesses in Iran, with more than 18800 
individuals suffering from it. [2-3] In order to prevent consequences 
such as chronic anaemia and bone abnormalities, these people get 
blood on a regular basis. [4] Blood transfusions have significantly 
increased the life expectancy of people with thalassemia major in 
the previous two or three decades. [5] Increasing use of this 
medicine has also resulted in iron overload side effects. In the 
endocrine system, iron excess may cause problems. [6] DM is a 
severe endocrine problem in TM with prevalence of 20-30 percent 
[7]. Background pathophysiologic mechanism leading to DM in TM 
is unknown; some view the iron generated pancreatic cytotoxicity 
as the most important impact. While this was a common 
perspective, a fresh idea proposes the loss of beta pancreatic cells 
subsequent to a lengthy period of hyperinsulinemia could be 
implicated in development of DM in TM [8]. The later idea is further 
backed by study demonstrated a larger fasting insulin level and 
beta cell activity in TM patients [9]. Thalassaemia associated DM 
has been discovered to be especially more widespread in aged 
adults, and has been considered to be answerable for high 
frequency of morbidities. DM has been connected with increased 
prevalence of cardiac issues and heart failure in TM [10]. In fact, 
DM may lead to a continuing organ degeneration when applying 
chelation treatment in TM patients [11]. Regarding prevalence and 
comorbidities associated with DM, understanding of risk factors 
connected with the thalassaemia related DM is crucial. 
 Iron overload is a side effect of treatment, which requires 
regular blood transfusions. These patients' life expectancy and 
quality of life have improved significantly over the last two to three 
decades because to hyper-transfusion treatment [13]. As a result 
of the iron overload, there has been a rise in the occurrence of 
these therapeutic difficulties. Endocrine glands are one of the iron 
excess unfavourable effects. Growth retardation, hypogonadism, 
insulin dependent diabetes mellitus, hypothyroidism, and 
hyperparathyroidism may occur even in appropriately treated 
individuals. A lack of iron chelation may be the cause of 
widespread endocrine problems in severely thalassemic 

individuals living in less developed countries. A chelating drug 
called desferrioxamine has recently been shown to be effective in 
reducing tissue damage caused by iron buildup. 
 In the current study, we looked at the frequency of diabetes 
and its related variables in individuals with significant thalassemia. 
 

MATERIAL AND METHODS 
This cross-sectional study was conducted at DHQ Teaching 
Hospital Sargodha and comprised f 200 patients. After obtaining 
written consent from the patient, demographic information such as 
age, sex, and body mass index were gathered. Excluded patients 
were those under the age of 15 and those who had undergone 
fewer than eight units of blood transfusion.  
 The Hb level was kept above 10 g/dl and only went as low 
as 7 g/dl on rare occasions owing to patients being late for 
appointments. In addition, we meticulously examined the patient's 
medical records for any history of hepatitis C or B infection, pre-
transfusion Hb and cell counts, and liver enzymes such as 
Aspartate Aminotransferase (AST) and Alanine Aminotransferase 
(AAT) (ALT). Using data from the three most recent times you 
received blood, we derived these metrics. Using blood receiving 
records from the previous year, an average amount of blood was 
computed for each occurrence. In addition, ferritin was determined 
as a mean value for the last five years. Samples of fasting blood 
were used to calculate FBS If a patient's FBS level was below 126 
mg/dl or if they had already had insulin treatment, they were 
regarded to have diabetes. When the FBS level was between 100 
and 125 mg/dl, it was considered to be IFG, and the normal FBS 
level was set at less than 100 mg/dl. We used a chi-square test to 
see if there was any correlation between category factors and DM 
or IFG. Logistic regression was used to identify risk factors for 
diabetes mellitus (DM). The whole set of data was analyzed with 
SPSS 24.0. 
 

RESULTS 
Majority of the cases were females 120 (60%) and 80 (40%) were 
total males. Mean age of the patients was 21.6±8.23 years and 
had mean BMI 20.5±9.19 kg/m2.(table 1) 
 Frequency of DM among major thalassemia cases were 18 
(9%).(fig 1) 
 Among 18 cases of DM most of the patients were males 12 
(66.7%) and 6 (33.3%) were females.(table 2)  
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Table 1: Characteristics of enrolled cases 

Variables  Frequency  Percentage 

Mean Age (years)  21.6±8.23   

Mean BMI (kg/m2)  20.5±9.19   

Gender     

Female 120   60 

Male  80  40 

 

 
Figure 1: Prevalence of DM among major thalassemia patients 

 
Table 2: Association of DM with gender  

DM  Frequency (18) Percentage 

Gender     

Female  12  66.7 

Male  6  33.3 

 
 Patients with ages >25 years and ferritin value >6000 ng/ml 
had increased risk of DM. Mean five year ferritin among cases was 
5214.3±2531 ng/ml. Mean blood transfusion in DM patients was 
2.9±3.66 U/mo with mean duration 15.8±4.17 years. (table 3) 
 
Table 3: Risk of DM, ferritin level and blood transfusion 

Variables  Frequency Percentage 

Mean five year ferritin 
(ng/ml)  5214.3±2531   

Mean blood transfusion 
(U/mo)  2.9±3.66   

Mean duration (years)  15.8±4.17   

Ferritin Value     

>6000 ng/ml  15  83.3 

<6000 ng/ml  3  16.7 

 

DISCUSSION 
Autosomal recessive hereditary condition thalassemia is frequent 
in Asia and is caused by different mutations or deletions of the -
globin gene on chromosome 11. There are mutations that result in 
less or no production of haemoglobin chains, which leads to an 
imbalance between the alpha and non-alpha globin chains, 
increasing erythrocyte fragility [16]. Extravascular hemolysis in 
Thalassemia increases iron absorption in the intestines and 
reduces iron bioavailability over time. Iron overload and a rise in 
iron ions might occur as a result of this phenomena in combination 
with repeated long-term blood transfusions [17]. Hypothyroidism, 
hypoparathyroidism and impaired glucose metabolism were among 
the most common endocrine diseases found in the patients. 
Patients with thalassemia might have problems with their pancreas 
and other organs. Type 1 diabetes is characterised by a lack of 
insulin production, whereas type 2 diabetes is caused by a lack of 
insulin resistance [18]. 
 In this cross-sectional study 200 patients of major 
thalassemia with both genders were presented in this study. 
Majority of the cases were females 120 (60%) and 80 (40%) were 
total males. Mean age of the patients was 21.6±8.23 years and 
had mean BMI 20.5±9.19 kg/m2.Our results were comparable to 

the previous researches.[19,20] Frequency of DM among major 
thalassemia cases were 18 (9%). However, the incidence of DM 
was found to be 7.3% in an Iranian study of patients with similar 
ages to ours (10-22 years old) [21,22]. 10.5 percent of the United 
Arab Emirates [23], 6 percent of Saudi Arabia [24], 9.4 percent of 
Brazil [25], 18.6 percent of the U.S.A., and 41 percent of the United 
Kingdom [26] have also been found to have DM. At some point in 
the second decade, thalassemia major patients experience 
endocrine problems. Razavi has the highest rate of diabetes in the 
country (33.9 percent ). [27] 
 Among 18 cases of DM most of the patients were males 12 
(66.7%) and 6 (33.3%) were females. Patients with ages >25 years 
and ferritin value >6000 ng/ml had increased risk of DM. Mean five 
year ferritin among cases was 5214.3±2531 ng/ml. Mean blood 
transfusion in DM patients was 2.9±3.66 U/mo with mean duration 
15.8±4.17 years. In 2004, Mehrvar's et al. [28] with a sample size 
of 407 thalassemia patients in Shiraz reported a prevalence of 
diabetes of 6.6%, which was similar with the current data. Male 
thalassemia major patients had a higher prevalence of diabetes 
(12.6 percent) than female thalassemia major patients (10.8 
percent), although the difference was not statistically significant. 
The prevalence of diabetes in Iranian men and women was found 
to be 1.7 percent and 3.8 percent, respectively, in a review 
research conducted in the general population of Iran [29]. The iron 
excess in thalassemia patients has been established to have a 
function in the aetiology of endocrine diseases. 
 According to the same study, the prevalence of diabetes 
mellitus (DM) was considerably greater in TM patients who tested 
positive for anti-HCV antibodies (seropositive) (30). The presence 
of DM in TM has also been linked to cardiac dysfunction (reduced 
heart function) [31]. Patients with splenomegaly or splenectomy 
had a greater chance of developing IFG and DM, however. IFG 
patients exhibited higher AST hepatic enzyme levels, which 
suggests that liver problems may play a role in the development of 
aberrant glucose metabolism in the TM population. 
 

CONCLUSION 
We found from this study that the prevalence of diabetes in major 
thalassemia patients was 9 percent, with the majority of cases 
being male. We believe this is attributable to older age, a higher 
mean five-year ferritin level, and a greater amount of blood 
transfused. 
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