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ABSTRACT

Introduction: B-thalassemiais one of the most common transfusion dependent genetic disorders with consequences of transfusions or chelation
therapy especially effecting on growth and development of these patients.

Aims and objectives: To assess growth and development in -thalassemic children based on their transfusion and chelation therapy status.
Methodology: The clinical and socio-demographic data was collected from the B-thalassemia (n=52) patients (2-15 years of age) included in the
study using predesigned proforma. Data and blood reports relevant to the study were collected and analysis was done by SPSS software v 22.0
applying non- parametric Man-Whitney U Test, chi-square tests for independence of attributes.

Results: Growth retardation is significantly more in beta-thalassemia major patients (45.95%) than minor forms of beta-thalassemia (13.33%).
Patients without chelation therapy and those having transfusions < once monthly were associated with growth retardation (p <0.05). A range of 5 -
12% patients were having subnormal IQ and SQ whereas 41.2% were diagnosed as Suspects by DDST-I.

Conclusion: A significant number of f-thalassemia major patients were having inadequate transfusion and chelation therapy which affect their
growth and development variably compared to f-thalassemia minor patients.
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INTRODUCTION:

Thalassemia is a group of genetic disorders of quantitative globin
chain production of hemoglobin (1 -2). Every year around 100,000
pediatric patients with thalassemia major are born world over, of which
10% are contributed by India (3). The carrier rate is much higher in
North India (3-15%) than Southern part (1-3%); while the
communities like Sindhis, Lohanas, Bhanushalis etc carry much
higher prevalence than others (4, 5).

Blood transfusion dependency does act as a double-edged sword for
the patients. Inadequate transfusion protocols can have anemia related
health problems; and multiple transfusions can hamper with iron
overload (6). To those chelation therapy for iron overload works as a
life saviour, but with its own complications. Growth of the f-
thalassemia major patients has been affected by growth hormone
deficiency, hypothyroidism and delayed sexual maturation (7-9). The
effect of multiple blood transfusions and chelation therapy over
development and intellectual ability of these patients is less explored in
literature.

METHODOLOGY:

This cross-sectional study was conducted at the department of
Pediatrics, Shyam Shah Medical College and Gandhi Memorial
Hospital Rewa. A structured proforma was used for every -
thalassemia child enrolled after obtaining consent from parents. Out of
56 patients, 4 patients were dropped out from the study group (two
were dead and two were lost to follow up). So this study was conducted
on 37 transfusion dependent beta- thalassemia (TDT) major patients
and 15 non-transfusion dependent beta thalassemia (NTDT) patients.
Serum ferritin level and hemoglobin level was checked before blood
transfusion during the study period.

Anthropometric assessments were plotted in age-appropriate standard
growth charts to determine their respective centiles. For growth
retardation parameters were included weight for age (< 3rd centile),
height for age (< 3rd centile), weight-for-height (<-2 SD) and BMI
(body mass index <5th centile). Then we correlated the results with
different variables representing adequacy of transfusion therapy or
chelation therapy.

Development of each child was assessed using following age
appropriate tests whichever was applicable.

1.Seguin Form Board test: 10 blocks were taken out and stacked in

front of the child who had to put them back as quick as possible. The
task was repeated three times and the score was the time taken on the
fastest trial. The age group was 3 years to 15 years according to the
norms for Seguin Form Board test.

2.Denver Developmental Screening test: For age group of 2 yrs to 6
years, this test is consisting of 125 items to screen the following areas
of function: Personal-social, Fine- motor-adaptive, Language, Gross
—motor. Materials required were available in the department. The
results were interpreted as NORMAL (no delays and a maximum of 1
caution), SUSPECT (two or more cautions and/or one or more delays)
and UNTESTABLE (refusal scores on one or more items completely).

3.Draw-A-Man Test: for age group of 4 years to 15 years, sex specific
scoring system of this test was administered as per manual with total
number of 25 scoring points in a man drawn by the child.

4.Vineland Social Maturity Scale (VSMS): For children aged 2 yrs to
15 years, we used VSMS record sheet with total of 89 test items to
assess 8 profile to analyze namely self help general, self help eating,
self help dressing, self direction, occupation, communication,
locomotion, socialization. Then Social Quotient and Intelligence
Quotient was calculated by the formula:(Mental age/ Chronological
Age X 100%).

STATISTICALANALYSIS:

Data were entered into Microsoft Excel 2007 and was analyzed using
IBM SPSS statistics version 22.0 by appropriate statistical tests
including non-parametric Man- Whitney U test, and chi-square tests
for independence of various attributes at 95% confidence level. A value
of P<0.05 was considered as statistically significant. Categorical
variables were represented by frequency and percentages whereas
quantitative variables are represented by mean + SD, wherever
applicable.

RESULTS:

Out of 52 cohorts, 71.15% were transfusion-dependent beta-
thalassemia (TDT) major patients and 55.8% were male. 28.85% cases
were from outside of Rewa district. Mean age of TDT major patients
was 70.22 + 38.05 months, whereas mean age of non-TDT patients was
128.47 + 23.56 months. Most of the patients were of age group below
10 years (67.30%) and of lower middle socio-economic class (75%).

Among beta-thalassemia major patients, male and female ratio was
1.3:1 and 81% of them belonging to age group less than 10 years. Mean
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pre-blood transfusion hemoglobin level 6.9 +1.62 gm% and 48.64%
cases had total more than 100 times transfusions. Only 13.51% of them
were maintaining hemoglobin level >9 gm% as per moderate blood
transfusion regimen.78.37% were under chelation therapy (100% oral
chelation) and 45.94% were transfused in a frequency of only once ina
month. Only 24.32 % were able to maintain serum ferritin level below
1000 mg/dl at then dose of chelation and frequency of blood
transfusion.

Patients under chelation therapy were less associated with growth
retardation (p <0.05). Patients whose pre-blood transfusion
hemoglobin level <9 gm% had more growth retardation (p<0.05).
Patients who had blood transfusion < once in a month had more growth
retardation (p<0.05). No statistically significant association found
between serum ferritin level and total number of blood transfusions
with growth retardation (p>0.05). We found more of those patients
suffering from f thalassemia major had growth retardation compared
to those who suffering minor form of B thalassemia (p<0.05).

With age-appropriate 1Q screening tests we found 5.4% by Vineland
Social Maturity Scale, 12.5% by Draw-A-Man test and 6.25% by
Seguin Form Board Test were having subnormal Intelligence. Whereas
41.2% of children screened by Denver II developmental Screening
Test were diagnosed as Suspects and admired for further confirmatory
tests. There was no significant association of patients with subnormal
1Q among beta-thalassemia patients p>0.05

Table 1: Basic characteristics of study cohort.

Type of thalassemia |TDT Major NTDT

Frequency | Percentage| Frequency | Percentage
1) Gender
Male 21 56.76% |8 53.33%
Female 16 43.24% |7 46.67%
2) Age
2-6 years 17 45.94% |0 0
7-10 years 14 37.83% |4 26.67%
>10 years 6 16.21% |11 73.33%
3) Socioeconomic
class
Lower middle class |25 67.57% 14 93.33%
Upper lower class (8 21.62% 1 6.67%
Lower class 4 10.81% [0 0
4) Total number of
blood transfusions
<50 14 37.83% |15 100%
51-100 5 13.51% |0 0
101-150 9 24.32% |0 0
151-200 6 16.21% |0 0
>200 3 8.1% 0 0
5) Growth
retardation
(a) Weight for age
<3" centiles 17 45.94% |2 13.33%
>3" centiles 20 54.05% |13 86.67%
(b) Height for age
<3" centiles 16 43.24% 13.33%
>3" centiles 21 56.75% |13 86.67%
(c) Weight for height
<-2SD 8 53.33% |NA NA
>-2SD 7 46.67% [NA NA
(d) Body mass index
<5" centiles 2 9.09% 0 0
>5" centiles 20 90.9% 15 100%
6) Tests for
intelligence
(age appropriate)
(a) Seguin form
Board test
1Q >90% 23 71.87% |15 100%
1Q 80-89% 7 21.88% |0 0
1Q <80% 2 6.25% 0 0
(b) Draw-A-man test
1Q >90% 14 58.33% |14 93.33%
1Q 80-89% 7 29.17% |1 6.67%

Table 2: Relation of growth retardation with adequacy of
transfusion and chelation therapy among transfusion dependent
beta-thalassemia major patients

Growth  |No growth |p- value
retardation|retardation
1) Chelation Yes 10 19 0.008
Therapy
No 7 1
2) Serum ferritin|<1000 mg/dl 7 0.069
Level
>1000 mg/dl 10 18
3) Pre-blood <9gm% 17 15 0.027
transfusion
hemoglobin >9gm% 0 5
4) Frequency of |> Twice a 2 12 0.0075
Transfusions Month
<Once a month |15 8

Table 4: Relation of subnormal IQ with adequacy of transfusion
and chelation therapy among transfusion dependent beta-
thalassemia major patients

Subnormal [Normal| p-
1Q 1Q |value
1) Chelation Yes 8 20 [0.403
Therapy
No 1 8
2) Serum ferritin <1000 mg/dl 2 5 1.0
Level
>1000 mg/dl 7 23
3) Pre- blood transfusion < 9gm% 9 21 [0.160
hemoglobin
>9gm% 0 7
4) Frequency of >Twice a 3 12 ]0.711
Transfusion Month
<Once a month 6 16

Table 5: Relation of growth retardation and subnormal 1Q with
severity of thalassemia patients based on dependence of blood
transfusions

Beta-thalassemia| Beta-thalassemia [p-value
major minor
Growth retardation 17 2 0.0312
No growth retardation |20 13
Subnormal 1Q 8 1 0.145
Normal 1Q 26 14

CONCLUSION:

By the present study, we can conclude that majority of transfusion-
dependent beta- thalassemia major patients are inadequately
transfused with their present blood transfusion strategy including
frequency of transfusions monthly. There was inadequacy of chelation
therapy resulting majority of these patients unable to maintain serum
ferritin level below 1000 mg/dl. A wide number of cases had growth
retardation which was significantly related with inadequacy of
transfusion and chelation therapy among B-thalassemia major
compared with B-thalassemia minor patients. Suspects screened by
DDST-II tool are warranted for confirmatory tests, and patients with
subnormal IQ or SQ were determined by age appropriate tests. But
there was no significant relation found between patients with
subnormal IQ and inadequacy of transfusion or chelation therapy.
Regular screening with serial measurements of growth and
development are required for management of complications among
beta-thalassemia patients. Institutional thalassemia management
strategy can be revised for adequate transfusion and chelation therapy
periodically.

Limitations:

1. Small sample size

2. Shortduration of study

3. Confirmatory tests for development assessment

Whatis Already Known?
1. Growth and development are affected in transfusion-dependent 3-
thalassemia

‘What this Study Adds?
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1. Growth and development of the patients with transfusion
dependent B-thalassemia major are more affected than non-
transfusion dependent B-thalassemia patients

2. Inadequate transfusion and chelation therapy related to growth
retardation but not to subnormal IQ of the TDT patients
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