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Abstract

In transfusion dependant Thalassemia patients undergoing transfusion and muliiple transfusions
along with inadequate chelation therapy leads to iron overload and may cause growth retardation and
delayed puberty. The aims of this study are to assay the growth pattern and puberty staius and their
correlation with iron overload in multi-transfused Bangladeshi Thalassemia patients. This
retrospective study assays multi-transfused thalassemic children in Dhaka Shishu(Children) Hospital
Thalassemnia Centre of Dhaka Shishu(Children) Hospital. Out of total 135 patients, the age range was
12-18 years and mean age of the patients was 14.6 + 2.5 vears and 72(53%) were boys and 63(47%)
were girls, The mean weight was 32.25 kg + 8.45 kg, the mean height was 136.22 cm + 11.57cm and
81(60.1%) patients were found short with height less than Sth percentile for age. Of the 81 short cases
52 were boys and 29 were girls. Ninety three (69%) cases had delayed puberty, among them boys
were 48 (67.6% of boys) and girls were 45 (70.3% of girls). Majority of the girls having primary
amenorrhea with few of them having delayed menarche. Of the 93 delayed puberty cases, 61(65.6%)
were of short stature and 32(34.4%) were of normal height. The high prevalence of growth retardation
and delayed puberty in this study justify the need for vigilant clinical evaluation of multi-transfused
thalassemic children for early detection and appropriate treatment of growth retardation and delayed

puberty.

Key words: Thalassemia, multi-transfusion & growth and puberty.

Introduction

Thalassemia is one of the most common hereditary
diseases worldwide. It is an important health problem,
causing much morbidity, early mortality and a lot of
financial and emotional misery for a family.”

Thalassemia is an important health problem in
Bangladesh, Dhaka Shishu (Children) Hospital
Thalassemia Center (DSHTC) has diagnosed 901

B-thalassemia major and 2407 Hb E- B thalassemia in the
last decade (data of DSHTC). About 30-40 thalassemia
patients are getting Integrated management including
blood transfusion in Dhaka Shishu (Children) Hospital
Thalassemia Center (DSHTC) daily. These thalassemia
patients come from all over the country.

Blood transfusion is essential for survival of thalassemic
children while eventually leading to iron overload,
resulting in  wvarious endocrine dysfunctions®3%3
Several authors have been studied over multitransfused
and untransfused thalassemia patients with the
findings of high incidence of growth disturbances and
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endocrine dysfunction.®” Recently various authors
have reported high incidences of growth retardation,
delayed puberty and endocrine dysfunctions in
multitransfused thalassemic patients, 8219

In Bangladesh, more than 1000 cases of thalassemia are
born every year according to conservative data of WHO,
yet no published data is available on the growth,
puberty and endocrine status of these children.

This study was conducted to assess the growth, puberty
and iron overload in multi-transfused Bangladeshi
thalassemia patients.

OBJECTIVE

To assess the growth, puberty and correlation with iron
overload in multi-transfused Bangladeshi thalassemia
patients.

MATERIALS AND METHODS

Study design

Cross sectional study.



Study place
Dhaka Shishu (Children) Hospital Thalassemia Center,
Dhaka Shishu (Children) Hospital. Dhaka, Bangladesh.

Study period

Tst January, 2016 to 31st May 2017.

Sample size

135 (63 females and 72 males).

Inclusion criteria

Hemoglobin E- B Thalassemia & B Thalassemia Major
patients.

Age 12-18 years.

Registered in Dhaka Shishu(Children)
Thalassemia Center.

Multitransfused.

Hospital

Exclusion criteria

Age below 12 and above 18 years.

Patients with other chronic illness.

Operational definitions

Delayed puberty in female: Absence of breast
development by 13 year.

Delayed puberty in males: Absence of testicular
enlargement <5 ml by 14 year.

Primary amenorrhea: Absence of menarche by 16 year.
Secondary amenorrhea: Absence of menses for 6
months after having regular menses previously.

Short stature: Height less than 5th centile for age as per
standard growth charts.

Procedure

Growth assessment was done by measuring weight and
height.

Pubertal staging was done by Tanner SMR.

Testicular volume was measured by Sonographic
measurement.

Biochemical investigations like Serum ferritin was
estimated by Chemiluminescence methods.

Statistical analysis

Data were analyzed using SPSS (version 16.0).
Numerical data were represented as mean + SD and
mean comparison were done by unpaired T test,
Proportions were compared using the Chi-square test.
Confidence intervals were set at 95 and p value <0.05
was taken as significant.

Patient’s characteristics

Male 1 72 (53%)

Female  : 63 (47%)

Mean age : 146+ 2.5yrs
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Iron Chelating agents used:

* On Deferipon : 65 (48%)
« On Desferrioxamine : 20 (15%)
« On both : 16 (12%)
+ On Deferasirox » 28 (21%)
*« Onnone : 06 (04%)
Transfusion history:

+ Well transfusion ;44 (32.6%)
= Under transfusion : 97 (67.4%]

Mean blood transfusion requirement was 190 + 14
ml/kg/yr, with a range of 155 to 224 mi‘kg/yr.

Results

In this study of total 135 patients, the age range was
12-18 years and mean age of the patientswas 146+ 2.5
years (Table-l) and 72(53%) were boys and 63(47%)
were girls (Fig-1).

Table-I: Age and sex distribution of studied subjects
(n=135).

Variahle Mean £+ SDfrequency Range

Age 14.6 £ 2.5 years 12-18 years

Figure-l: Sex distribution of studied subjects (n=135).

H Bo
7% ys

Girls

Among the total 135 cases 44 (32.6%) were well
transfused and 91(67.4%) were under- transfused.

Regarding anthropometric measurement of 135
studied subjects, the mean weight was 32.25 kg + 8.45
kg, the mean height of was 136.22 cm + 11.57cm and
81(60.19%) patients were found short with height less
than 5th percentile for age. Of the 81 short cases 52
were boys and 29 were girls (Table-11).

Table-ii: Anthropometry of studied subjects (n=135).

Parameter Mean + SDifrequency

Standing height 13622 e+ 11.57 em

Weight 3225 kg = 845kg

Short 81 (60.1%) |
Boys 52

Girls 29




The mean serum ferritin level of all 135 cases was 4160
+ 2240 ng/ml (range 764-9273 ng/mill. The short
children had mean ferritin level of 4281 + 1636 ng/ml
and normal height children had mean ferritin level of
4325 + 2174 ng/ml. There was no statistical significance
correlation between height and serum ferritin level (P
value=0.40) (Table-Ill).

Table-lll: Serum ferritin level in normal and short
children

Mean Serum lerritin bevel | Range of Territin level
ngml ng/ml i
All children (n=35 4160 + 1240 T64-9273
Warmial ehildren 4325+ 3174
0,34
Short childen A1 + 1636

As regard puberty, there were 93 (69%) cases had
delayed puberty, among them boys were 48 (67.6% of
boys) and girls were 45 (70.3% of girls). Majority of the
girls having primary amenorrhea with few of them
having delayed menarche.. The difference of serum
ferritin level in delayed puberty and normal puberty
was not statistically significant (Table-IV).

Table-IV: Pubertal status of the study subject (n=135).

Pubertal delay Mormul paberty
(=93, 69%) (m=d42, 31%)
Hinys 48 Ciarls 45 Boys Giirls
(67.6% of boys) | (T0:3% of girls) 13 {32.4%) 19 (29:7%)
{Tesicular (Primary
volume <3 ml, | amenorrhen and

delnyed puberiy)

Mean testicular
waluime of all was

7.89 ml, mnge 3-
LE ml}
Serum Femitin: 45734 205% ng'mi | Serum Ferriin: 3831 & [ TH4 ng'm I:;IJTS

Of the 93 delayed puberty cases 61(65.6%) were of
short stature and 32(34.4%) were of normal height
{Figure-Ii).

Figure-ll: Anthropometry of delayed pubertal cases
(n=93) and normal pubertal cases (n=42).

Pubertal Delay n=93 Normal Puberty n=42

Shortstature  Noresal Height
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Discussion
Thalassemia patients are suffered from chronic
anaemia, 50 blood transfusion for Thalassemia patients
to maintain hemoglobin level in normal range is
essential in order to prevent deleterious effects of
anaemia.’12 Multi-transfusion leading to iron overload
in Thalassemia patients is another important cause of
endocrine dysfunction and growth failure, So effective
iron chelation is essential for reduction iron deposition
in various endocrine glands.'® So transfusion and
iron-chelation therapy are critical for prolonging life
and improving quality of life. Growth failure in
thalassemia is multifactorial in etiology. Chronic
anaemia, hypersplenism, chronic liver disease,
nutritional deficiency and hormone dysfunctions due
to iron toxicity have been implicated as major causes of
growth retardation. Adequate transfusion and
aggressive chelation therapy are initiated early in life to
ensure a favorable prognosis for life, 1415

In this study, majority of the study cases (67.4%) were
under transfused might be due to poor sociceconomic
background, illiteracy and lack of adequate transfusiom
facilities in nearby health centers.

This study showed, 81(60.1%) patients were short with
height less than 5th percentile for age which is
comparable to the reported incidence all over the
waorld 576 higher than the finding of the study done by
Hashemi A MD et al where the incidence of short
stature was 44.9%."7 There was no correlation between
iron overload (serum ferritin) and short stature (p value
= 0.37) indicating other factors like chronic anaemia &
hypoxia, chronic liver disease, zinc & folate deficiency,
hormonal dysfunction, intensive use of chelating
agents and emotional factor, under nutrition and hyper
metabolic status may play a role in growth retardation
rather than hemosiderosis alone.® 819

As regard puberty, there were 93 (69%) cases had
delayed puberty, among them boys were 48 (67.6% of
boys) and girls were 45 (70.3% of girls), majority of the
girls having primary amenorrhea which correlates
and/or close to the studies done by different authors,®
202122 but higher than the study done in lran and
Italy."*23 Of the 93 delayed puberty cases 61 (65.6%)
were of short stature and 32 (34.4%) were of normal
height. There is no statistical correlation between
pubertal status and serum ferritin level indicating
factors responsible for organ damage include; chronic
anaemia & hypoxia, Increase collagen deposition
secondary to increased activity of iron dependant
procollagen proline  hydroxylase enzyme with



subsequent disturbed microcirculation in various
endocrine glands, hormonal dysfunction, intensive use
of chelating agents and emotional factor, lack of
pubertal growth spurt, under nutrition and hyper
metabolic status may play a role in delayed puberty in
addition to hemosiderosis. 6181924

Conclusion

This study supports the fact that the thalassemic
children are growth retarded and have delayed puberty
which usually begin early in life along with under
transfusion and iron overload.

Recommendation:

Optimum blood transfusion, control of iron overload,
and regular endocrine evaluation for early detection
and treatment of associated complications are
mandatory for their normal growth, quality of life and
life expectancy.
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