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ABSTRACT 

Background: Beta thalassemia is a hereditary 
hemoglobinopathy characterized by 
ineffective erythropoiesis and progressive iron 
overload from birth. Iron deposition in the 
pancreas increases the risk of diabetes by 
impairing endocrine function, highlighting the 
need for timely pancreatic assessment. This 
study evaluated pancreatic function in beta 
thalassemia patients in Khyber Pakhtunkhwa 
(KP), Pakistan, using glucose metabolism tests 
and pancreatic enzyme levels, and examined 
their association with disease severity, 
transfusion practices, and iron overload. 
Methods: A cross-sectional study was carried 
out at Department of Hematology Pathology 
Burns & Plastic Surgery Center, Hayatabad, 
Peshawar, from January 2020 to December 
2020. Two hundred beta thalassemia 
syndrome patients underwent evaluation in 
tertiary care hospitals across KP. Study 
investigators gathered various clinical data, 
which included patient age, together with 
transfusion frequency and serum ferritin 
measurements. The evaluations consisted of 
testing fasting blood glucose, together with 
HbA1c as well as pancreatic enzyme (amylase 
and lipase) levels through measurements. The 
researcher used SPSS software for statistical 
analysis and presented results as mean values 

accompanied by standard deviation (SD). A p-
value <0.05 was considered significant. 
Results: The study group represented patients 
whose mean age was 16.5 years with an 
average standard deviation of 4.2 years. 
Patients with ferritin levels above 2500 ng/mL 
showed elevated rates of impaired glucose 
tolerance and diabetes mellitus according to 
statistical analysis (p = 0.003). Affecting 40% 
of patients were reduced levels of two 
pancreatic enzymes known as amylase and 
lipase, which suggested exocrine pancreas 
dysfunction. The prevalence of pancreatic 
dysfunction was greater among patients who 
received above 12 transfusions yearly (p = 
0.021). Subtracting pancreatic dysfunction 
from the results proved that excessive iron 
directly affects pancreatic function. 
Conclusion: Pancreatic dysfunction affects a 
substantial number of Beta thalassemia 
syndrome patients in KP because of iron 
accumulation in their bodies. Pancreatic health 
must be routinely screened to detect diabetes 
and exocrine failure before they develop in 
patients with Beta thalassemia syndrome. 
Doctors should optimize iron chelation 
treatment approaches to limit the development 
of these treatment-related issues. 
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INTRODUCTION 

Beta thalassemia is an inherited blood disorder, characterized by defective beta-globin chain 

synthesis, leading to ineffective red blood cell production and increased long-term hemolysis issues1. 

The disease affects populations with relatively high consanguineous rates, where Pakistan possesses 

a significant incidence, particularly within Khyber Pakhtunkhwa (KP)2. Patients requiring regular 

blood transfusions develop iron overload, because of which their bodies become susceptible to multi-

organ dysfunction and pancreatic damage3.  

The pancreas functions as both an endocrine and exocrine organ4. Pancreatic tissue that becomes 

saturated with excess iron prevents proper insulin release, thus raising the potential for glucose 

intolerance and diabetes mellitus (DM)5. Medical evaluations have shown that iron overload plays a 

direct role in creating pancreatic beta-cell dysfunction among thalassemia patients who need regular 

blood transfusions6. The core treatment approach for managing iron overload depends on iron 

chelation therapy, even though its effectiveness for protecting pancreatic function remains 

inconsistent7.  

Research has confirmed that using early iron chelators, including deferoxamine and deferasirox, can 

reduce organ damage, yet pancreatic dysfunction represents a significant medical issue8. The 

evaluation of pancreatic enzymes together with glucose metabolism allows doctors to determine 

pancreatic impairment severity and establish early therapeutic options9,10. Currently, there is little 

information regarding pancreatic dysfunction among beta thalassemia patients in KP, since treatment 

adherence as well as healthcare access vary. Evaluation of pancreatic dysfunction along with its risk 

factors in these patients will guide better management approaches. The purpose of this study is to 

determine pancreatic function by testing glucose metabolism and pancreatic enzyme levels among 

beta thalassemia syndrome residing in KPK. 

METHODS 

The cross-sectional study was conducted in Department of Hematology, Pathology, Burns & Plastic 

Surgery Center, Hayatabad, Peshawar, from January 2020 to December 2020. The study included 

200 patients between 10 to 30 years old who were diagnosed with beta thalassemia major or 

intermedia. The study excluded patients with diabetes mellitus and pancreatitis, and other endocrine 

disorders, along with patients who experienced diabetes mellitus or pancreatitis, or other endocrine 

disorders. Researchers measured fasting blood glucose and HbA1c and serum ferritin and amylase, 

and lipase levels. Study investigators obtained demographic information about patients alongside 
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their clinical characteristics, including their age their sex, transfusion history, and the presence or 

absence of iron chelation therapy. Before research initiation, the Institutional Ethical Review Board 

granted approval while participants and guardians from each group provided their informed consent. 

The procedure of this study was conducted according to ethical guidelines and was accepted by the 

Burns & Plastic Surgery Center, Hayatabad Peshawar’s Institutional Review Board. The research 

was approved with reference Number 243/HEC/B&PSC/2020. It involved patients with a 

confirmed diagnosis of beta-thalassemia major or intermedia who received regular blood 

transfusions. It included individuals with diabetes mellitus, pancreatitis, other endocrine disorders, 

or those with a history of such conditions. Researchers measured fasting blood glucose, HbA1c, 

serum ferritin, amylase, and lipase levels 

The recruitment of patients occurred at the thalassemia treatment centers in KP. The study involved 

collecting blood samples after patients went through an overnight fast process, which was sent to the 

hospital laboratory for biochemical parameter analysis. The Asian Journal of Medical Studies 

published this study with findings related to blood transfusion dependency and treatment details from 

clinical interviews. 

The data analysis occurred through SPSS version 24.0. The study reports continuous variables using 

standard deviation (SD) with their mean values, while presenting categorical variables through 

frequencies alongside percentages. Data analysis comprised independent t-tests and ANOVA as well 

as chi-square tests for categorical data. The analysis accepted statistical significance at a p-value less 

than 0.05.   

RESULTS 

The mean age of the study population was 16.5 ± 4.2 years. Impaired glucose tolerance was identified 

in 35% of patients, while diabetes mellitus was diagnosed in 12% (p = 0.003). Abnormalities in 

glucose metabolism were significantly associated with serum ferritin levels exceeding 2500 ng/mL 

(p = 0.008). Reduced amylase and lipase levels suggestive of exocrine pancreatic dysfunction were 

observed in 40% of participants. Patients receiving more than 12 transfusions annually demonstrated 

a higher frequency of pancreatic impairment (p = 0.021). Overall, the findings indicate that increasing 

iron overload contributes directly to pancreatic tissue damage in individuals with beta thalassemia. 
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Table 1. Demographic and Clinical Characteristics of the Study Population 

Characteristic Value (Mean ± SD)

Age (years) 16.5 ± 4.2

Male/Female Ratio 1.2 : 1

Annual Transfusion Frequency 14.2 ± 3.5

Serum Ferritin (ng/mL) 2450 ± 800
 

Table 1 presents the demographic and clinical characteristics of the 200 beta thalassemia patients 

included in the study. The mean age was 16.5 ± 4.2 years, with a male-to-female ratio of 1.2:1. 

Patients received an average of 14.2 ± 3.5 blood transfusions per year. The mean serum ferritin level 

was 2450 ± 800 ng/mL, indicating significant iron overload within the study population. 

Table 2. Prevalence of Glucose Metabolism Disorders 

Condition Percentage (%)

Normal Glucose Tolerance 53%

Impaired Glucose Tolerance 35%

Diabetes Mellitus 12%
 

Table 2 summarizes the prevalence of glucose metabolism disorders among the study participants. 

Normal glucose tolerance was observed in 53% of patients, while 35% exhibited impaired glucose 

tolerance. Diabetes mellitus was present in 12% of the cohort. These findings reflect a substantial 

burden of glucose dysregulation among beta thalassemia patients. 

Table 3. Association Between Serum Ferritin Levels and Pancreatic Dysfunction 

Serum Ferritin Level (ng/mL) Pancreatic Dysfunction (%) 

<1000 15%

1000–2500 35%

>2500 50%
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Table 3 illustrates the relationship between serum ferritin levels and pancreatic dysfunction. 

Pancreatic impairment was observed in 15% of patients with ferritin levels <1000 ng/mL. The 

prevalence increased to 35% among those with ferritin levels between 1000–2500 ng/mL and further 

to 50% in patients with ferritin levels >2500 ng/mL. This demonstrates a clear trend of increasing 

pancreatic dysfunction with rising iron overload. 

DISCUSSION 

The relationship between enhanced serum ferritin measurements and pancreatic damage exists as a 

confirmed scientific association according to previous research. According to a study thalassemia 

major major existed in approximately 30 to 40 percent of patients with pancreatic beta cells showing 

impaired glucose tolerance and diabetes mellitus development due to iron accumulation and 

subsequent defects in insulin secretion11. The evidence demonstrated a strong link between diabetes 

development in patients who exhibited serum ferritin levels above 2500 ng/mL (p < 0.001)12. MRI 

pancreatic iron assessment showed beta-cell abnormalities in thalassemia major patients during initial 

stages of diabetes onset13. The present research supports our investigation, which showed that 

patients who received more transfusions and had serum ferritin levels above 2500 ng/mL exhibited 

pancreatic dysfunction at a 50% rate.  

The research showed pancreatic exocrine dysfunction occurring in 25% of transfusion-dependent 

thalassemia patients because iron deposits inside acinar cells blocked amylase and lipase secretion 

pathways14. Forty percent of patients had lower pancreatic enzyme levels in our study, which supports 

the notion that iron overload damages pancreatic endocrine and exocrine functions. Iron chelation 

therapy currently stands as a preventive approach to pancreatic dysfunction. Medical research 

confirms that patients who start their iron chelation treatment with deferasirox or deferoxamine 

during the early stages decrease the amount of iron entering their pancreas and experience slower 

diabetes development15. When chelation therapy is not followed properly, patients experience 

increased risks of diabetes mellitus along with poor glycemic control16.  

In our study, patients who received optimal iron chelation therapy demonstrated lower pancreatic 

dysfunction rates, which aligns with previous findings by Piga et al. (2020), who emphasized the 

importance of early and aggressive iron chelation in reducing diabetes prevalence among thalassemia 

patients17. Furthermore, research indicated that glucose metabolism abnormalities in beta thalassemia 

patients may also be influenced by genetic predisposition and chronic inflammation in addition to 

iron overload18.  
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The study principally examined iron-induced pancreatic harm, but more factors should be 

investigated in the future19,20. Pancreatic assessment needs to become a regular practice, and iron 

chelation therapy demands strict implementation to avoid endocrine and exocrine problems in 

patients with thalassemia21,22,23. Longitudinal research should merge investigations of pancreatic 

harm through inflammatory pathways with iron toxicity effects while considering individual genetic 

traits in thalassemia patients24,25. 

The analysis has certain limitations because the cross-sectional methodology cannot establish causal 

connections. The generalization of results becomes limited because the study analyzed only a 

restricted geographic area. The research lacked analysis of genetic and inflammatory markers that 

affect pancreatic dysfunction because studying these markers could enhance understanding of disease 

processes. Longitudinal studies need to become the focus of future research because they will show 

comprehensive effects of pancreatic function resulting from iron chelation therapy over time. The 

complete comprehension of pancreatic dysfunction in beta thalassemia requires an exploration of 

genetic factors together with inflammatory mechanisms. Future research needs advanced imaging 

technologies to help with  early detection through intervention strategies. 

CONCLUSION 

This examines the major consequences that iron overload produces on pancreatic function for 

individuals with beta thalassemia. Research revealed clear evidence that elevated serum ferritin levels 

strongly cause pancreatic endocrine and exocrine dysfunctions. The successful outcomes of patients 

require immediate and precise iron chelation therapy to prevent these complications. 
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