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Glycemic Status of Transfusion Dependent Β Thalassemia Patients
*Ahmed F, 1 Uddin MJ, 2 Siddique MA,3 Rahman F,4 Hossain MD5
Impaired glucose tolerance and diabetes are well known complications in multitransfused
thalassemia patients due to iron overload. This study was a cross-sectional descriptive type of
study, conducted at Paediatric department of Rajshahi Medical College from January 2013 to
December 2014. Eighty transfusion dependent thalassemia major patients were enrolled by
purposive sampling. The aim of this study was assessment of glycemic status in transfusion
dependent thalassemia major patient. Medical history, physical findings were noted and OGTT and
serum ferritin level was estimated in all patients. Evidence of diabetes was based on WHO criteria.
This study has shown that abnormal glucose tolerance developed in 22.5% (18 patients) among
which IGT in 17.5% (14 patients), and DM in 5% (4 patients). Serum ferritin (mean
4036.27±2013.35) was very high in all patients. Frequently transfused older patient with poor
compliance and delay in starting iron chelation therapy has increased risk of development of
abnormal glucose tolerance. Early starting and regular chelation therapy might prevent such
complication.
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Introduction
-thalassemia major is more prevalent in
the Mediterranean basin, the Middle East,
Southern and Eastern Asia, the South
Pacific and South China. Recent data indicate
that about 7% of the world’s population is a
carrier of a haemoglobin disorder, and that
300,000-500,000 children are born each year
with the severe homozygous states of this
diseases.1 The diagnosis is usually made
within the first year of life. Regular blood
transfusion is the mainstay of therapy but
results in increases iron store to many times

β

1.
2.
3.
4.
5.

the normal unless chelation therapy is given2.
The chronic anemia produces an increase in
iron absorption from the gastrointestinal tract.
However, despite chelation therapy, excess
iron is deposited, in various endocrine organs
especially in the beta cells of the pancreas
leads to diabetes mellitus.3,4,5. Adolescent and
young adult patients are at increased risk and
frequently developed IDDM.6,7 The severity
and type of glucose disturbances vary greatly
in different studies. In addition, controversy
about the etiology of this glycemic
abnormality still exists.7, 8,9,10
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Diabetes mellitus in thalassemia has been
attributed to impaired secretion of insulin
secondary to chronic pancreatic iron
overload,11 and to insulin resistance12 as a
consequence of iron deposition within liver or
skeletal muscle. Diabetes has also been linked
temporarily to episodes of acute viral hepatitis
in some patients.13 Prevalence has been
reported to range from 2.3 to 24%, 14 and risk
factors for diabetes in patients with βthalassemia major have been suggested to
include age, increased amount of blood
transfusion, serum ferritin level, compliance
with iron-chelation therapy, family history of
diabetes, hepatitis viruses, and pubertal
status.9,15,16,17 In a study performed on 384
thalassemia major patients that referring to
Ali Asghar Hospital, Iran, with age range of
10-30 years, prevalence of diabetes was
15.1% (58 patients) that 37.9% were women
and 62.1% were men. 18 So this study has
been undertaken to see the glycemic status of
transfusion dependent β-thalassemia patients
and how many patients have developed
diabetes and impaired glucose tolerance.

General objective - The aim of this study was
the assessment of glycemic status in
transfusion dependent β-thalassemia patients.
Specific objective 1. To find out the frequency of IGT and DM
in β-thalassemia patients.
2. To determine the relation of IGT and DM
with age of patients with β-thalassemia.
3. To estimate the relation of IGT and DM
with S. ferritin level with β-thalassemia.
Methods
Type of Study: The study was hospital based a
cross-sectional descriptive one.
Place of Study: The study was conducted in
the Department of Paediatrics and Department
of Pathology of Rajshahi Medical College and
Hospital.
Study population: All the β-thalassemia
patients those were fulfilled the selection
criteria.
Period of Study: January 2013 to December
2014.

Aims and objective

Sample size: Total number of sample was 80.
Sample size determination technique:
2
n0 = Z pq
n 0 = Sample Size
d2
= 73
p = prevalence rate of the disease (5%) = 0.05
q =1-p=1-0.05 = 0.95
d = acceptable slandered error (5%) = .05
z = 1.96 at 95% Confidence limit
There was chance of dropout about 10% (7); therefore estimated total sample size was 73+7= 80.
Sampling methods: Purposive sampling.
Inclusion criteria
1. Thalassemia major.
2. Age: 5 -15 years.

1. Age <5 and >15 years.
2. New case of β-thalassemia.
3. Thalassemia minor.

Exclusion criteria
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Study Procedure
For face to face formal interview, an
interviewer administered questionnaire used
to collect data from the study subjects. All
patients were interviewed and filled out
partially standard questionnaires and physical
findings were noted. This information
included followings: age, sex, age at first
blood transfusion, frequency of blood
transfusion, total number of transfusions,
about chelation therapy, serum ferritin and
family history of diabetes. All the patients
were divided into two age group, 5-10yrs, and
>10 yrs. For OGTT child were advised to kept
overnight fast for 8-12 hours. With all aseptic
precaution fasting venous blood sample taken
for FBS, Hb%. Then 1.75gm/kg glucose was
given by mouth and two hours later second

blood sample taken for 2hABG level. Serum
ferritin level was estimated from first sample
if it was not done within last 6 (six) months of
examination.
All
the
findings
and
investigation reports were recorded and
analyzed.
Result
Primary analysis of clinical data from 80 βthalassemia major patients, of which males
were 49 (61.3%) and females were 31
(38.8%). The age range of all patients was
from 5 to 16 years (mean 10.19±2.52) (table1). All patients showed high serum ferritin
ranges
from
1580-9700ng/ml
(mean
4036.27±2013.35ng/ml). Chelation therapy
was received 30 (37.5%) patients but regular
only 9 (11.2%) patients.

Table I: Demographic characteristics of patients
Sl. no
1.
2.

3.
4.
5.
6.
7.
8.
9.
10.

Patients characteristics
Age
Sex
Male
Female
Weight (kg)
Height (cm)
Age at first BT (months)
Duration of BT (years)
Age of start chelation
Serum ferritin
Fasting blood sugar
Blood sugar 2h after glucose

Mean
10.19±2.25

Range
5.50-15.5

49(61.2%)
31(38.8%)
25.75±7.33
126±12.30
13.10±6.03
8.71±2.47
8.81±1.97
4036.27±2013.35
5.31±1.57
6.47±2.49

12-48
105-161
4-30
4-14.5
5-13
1580-9700
2.3-14.44
3.8-21.38

This table shows that most of study patients were in lower age group and male were more in
number. They started 1st blood transfusion around one year of age. There were delay in starting
chelation therapy (mean age 8.81±1.97 years).
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Figure 1. Frequency distribution of glycemic status of TM patients.
Of 80 patients 62 (77.5%) had normal glucose
tolerance, 14 (17.5%) had IGT and 4 (5%)
had diabetes. All patients with IGT and DM
were diagnosed on the basis of OGTT results
except 1 DM patient was diagnosed
previously. Mean age at diagnosis of IGT and
DM was 12.07±2.65 and 11.5±6.4 years
respectively. Three IGT and 2 DM patients
were diagnosed before 10 years of age. There
was significant association (p value <0.018)
with age of the TM patients.
The compliance of chelation therapy was very
poor in all patients; only 5 IGT patients were
on irregular oral chelation therapy and DM
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patient not at all. Mean age at start of
chelation therapy in both group were nearly
similar (11.6±1.14 and 11 years). The serum
ferritin concentration at the time of diagnosis
among IGT and DM group was
6319.28±1105.61ng/ml (ranges from 4502 to
8084ng/ml)
and
7701.25±1366.79ng/ml
(ranges
from
6270
to
9320ng/ml)
respectively. Minimum level at which IGT
diagnosed was 4922ng/ml and above
6000ng/ml most had abnormal glucose
tolerance test result. Age at start of chelation,
and serum ferritin level were closely
associated with abnormal glucose tolerance (p
value .000).
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Table II: Relation of glycemic status with age of thalassemia patients
Age

Total
Normal
41 (51.2%)
21 (26.3%)
62 (77.5%)

<10 years
>10years
Total

χ2= 7.980

IGT
1 (1.3%)
13 (16.2%)
14 (17.5%)

Diabetes
2(2.5%)
2(2.5%)
4 (5%)

44(55%)
36 (45%)
80 (100%)

df = 2 p= .018

Above result shows that IGT 1(1.3%) and diabetes 2(2.5%) were less common below 10 years of
age. Those who were above 10 years, 13(16.2%) patients had IGT and 2(2.5%) patients had DM.
There was significant association of glycemic status with age of the patients (p< .05).

Table III: Relation of glycemic status with serum ferritin level
Glycaemic status
Normal
IGT
Diabetes
Total

Serum Ferritin level group
<3000
32(40%)
0
0
32(40%)

Total
3000-6000
27(33.75%)
7(8.75%)
0
34(42.5%)

>6000
3(3.75%)
7(8.75%)
4(5%)
14(17.5%)

62(77.5%)
14(17.5%)
4(5%)
80(100%)

χ2=40.878 df=4 p=.000
This table shows that serum ferritin level
<3000ng/ml had showed no abnormal OGTT
result. Between 3000-6000ng/ml there were
7(8.75%) patients had developed IGT and
above 6000ng/ml IGT and diabetes developed
among 7(8.75%) and 4(5%) patients
respectively. Serum ferritin >3000ng/ml was
a risk for development of abnormal result. P
<.001.

Discussion
Effective management of thalassemia major
patients had leaded to improved life
expectancy
and
decrease
endocrine
19
complications like diabetes.
But unlike
hemochromatosis where incidence of diabetes
is as high as 80% ,20 the incidence is lower in
thalassemia due to better diagnosis and
treatment of the condition.21

Dinajpur Med Col J 2017 Jul; 10(2)

The primary purpose of this study was to
explore the relationship between serum
ferritin and blood glucose status in transfusion
dependent thalassemia patients. To this date
numerous report have been published and the
reported incidence are 0-26%. Various risk
factors for development of abnormal glucose
tolerance have been suggested which includes
age, increase amount of BT, serum ferritin
level, compliance with chelation, family H/O
of DM, hepatitis and pubertal status. 7, 9,17,22,23.
In my study the frequency of DM was 5% and
IGT was 17.5% which is comparable to 74
Greek cases of TM where the prevalence of
DM was 5.4% and that of IGT was 12.4%.24
Very similar results found among 437 TM
patients at Ali Asghar Children Hospital
Tehran Iran where prevalence of DM was
5.4%, but they found no relation with serum
ferritin and age of the patients.25 This result
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also similar to the result of Italian working
group (1995); they demonstrate DM in 4.9%
patients. Poor compliance with chelation and
disturbed insulin secretion due to iron
overload were the risk factors17. An
international multicenter Study in a large
series of children in 29 centers showed IGT
6.5% and IDDM 3.2% and serum ferritin,
liver damage, F/H of DM identified as risk
factors.26
Similar result was found in a study among
115 TM patients in the thalassemia center of
Indonesia Jakarta where 14.8% of the patients
had IGT but DM diagnosed in 2.6 % patients.
They found no correlation between ferritin
and glucose levels but beta cells damage and
cirrhosis of liver were found as risk.27
One study in India the reported prevalence of
DM and IGT was 12.1% and 14%
respectively.28 In another study the prevalence
of diabetes was 10.4% (5 of 48) and IGT was
14.6% (7 of 48) and chronic hepatitis C was
an important risk factor.9,29 Diabetic incidence
was higher in these studies but IGT was
slightly lower than my result.
In Iraq showed prevalence of IGT was 24.1%
30
which was similar to the result of Saudy
children where IGT was 24%7 among 50 TM
patients aged <15 years which was
significantly higher than my result. They
concluded that despite iron chelation
disturbed insulin secretion and liver damage
were the risk factors. Higher incidence of DM
and IGT (16% and 28.6%) has been reported
by Hashemi.31
A long prospective study at Ferrara Italy
among 29 TM patients developed IGT and
DM was 37.9% and 20.6% respectively. The
mean age of these patients was 20±4.29
Incidence of Diabetes mellitus in patients
with Beta thalassemia major increases with
age.17 Several studies revealed that diabetes
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mellitus is more common in patients in
second decade of life. In our study the
youngest patients who showed abnormal
glucose tolerance was aged 9 years and
received 106 unit blood that was comparable
to a result where youngest patient age was 10
years.32
The mean age at which IGT diagnosed in my
study was 12.07±2.65 years and DM was
11.5±2.64 years, it was comparable to study
at Iraq by Saleem where mean age was
13±1.5 years 33 but it was much lower than the
mean age of study by Shamshirsaz where it
was 15±3 years 34. It seems that our diabetic
patients were of younger ages at the time of
diagnosis in comparison to other studies. This
may be due to the fact that the age range of
my study patients was limited to <16 years.
The serum ferritin concentration in this study
was high, mean value among IGT and DM
group was 6319.28±1105.61ng/ml and
7701.25±1366.79 ng/ml respectively. Nearly
22
similar
result
(7627ng/ml)
and
33
(6127ng/ml) also found other studies. Other
study found very high level ferritin in IGT
and DM patients and mean ferritin was
significantly higher than the mean level of
patients with normal glucose tolerance.26,31 In
this study ferritin was a risk factor which is
similar to above but dissimilar to
Najafipour.35
Compliance with Chelation therapy was very
poor in the study patients. Those who were
on chelation received very irregularly. Mean
age of starting chelation in our study was
(8.81±1.97 years) higher.33,34 Those who
started chelation after 10 years of age; 100%
of them had abnormal glucose tolerance
which is similar to one result.6
Early identification of thalassemic patients
with impaired glucose tolerance has decreased
presentations with diabetic ketoacidosis. So,
glucose tolerance test should be an integral
255
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part of the long term follow up of children
and adolescents with β-thalassemia major.
Serum ferritin level should be done regularly
and Early and regular iron chelation therapy
should be advised for all patients to improve
or maintain glycemic status.
Conclusion
Glucose intolerance was not uncommon in
multiple transfused TM patients. This present
study concluded that abnormal glucose
tolerance related with age of the patients,
serum ferritin level. All the patients in this
study had very high serum ferritin level,
4(5%) patients had DM and 14(17.5%)
patients had IGT. The lowest ferritin level in
IGT and DM were 4502ng/ml and 6270ng/ml
(mean
6319±1105.1ng/ml
and
7701.25±1366.79ng/ml)
respectively.
Abnormal glucose tolerance might happen
before 10 years of age. The risk factors for
development of abnormal glucose tolerance
were age, serum ferritin level and delay in
start of chelation therapy (p<.001).
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