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Abstract:

Introduction: In India prevalence of thalassemia ranges between 3-18%, particularly in certain communities like
sindhi, Lohanas, gouda, etc. Regular blood transfusion with chelation is the main treatment since most patients
cannot afford bone marrow transplants. Growth failure is the major complication in children with transfusion-
dependent thalassemia major (TM) children even after giving chelation.

Material and Methods: In the study. weight, height, and BMI were measured and z scores of less than 2 were
taken as underweight, stunted, and thin respectively. Z- scores were correlated with pretransfusion hemoglobin
and serum ferritin. children having pretransfusion hemoglobin between 9-10.5 gm/dl was taken as adequately
transfused. Growth parameters were also compared between adequately and inadequately transfused children.
Results: 36(56%) were Underweight (weight z score below 2), 28(43%) children had stunting (Height z score
below 2) and according to BMI 24(36%) (BMI z score below 2) children were classified as thin. All the stunted
children were in the 6-8 age group. correlation for PTHB with height for age z-score was positive and significant
(spearman’s 1=0.345, p=0.005), with weight for age z score was positive but insignificant and with BMI was
negative and insignificant. Corelation of serum ferritin with height for age z score and weight for age z score was
positive but insignificant and with BMI was negative and insignificant.

Conclusion: Growth failure in children with thalassemia major requiring regular blood transfusions, in first
decade is possibly due to inadequate transfusion rather than inadequate chelation. It is recommended to maintain
pretransfusion haemoglobin in range of 9-10.5gm/dl to reduce the severity of growth failure.
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Introduction

Of the genetic disorders worldwide, thalassemia is
the most common. Prevalence was previously more
in the Mediterranean region, Africa, Southeast Asia,
India, Southern China, middle east but it is
increasing more even in north America and Europe.
[1] 20 million Indians are carriers of thalassemia
with the prevalence ranging between 1-18%. [2]
Northern Indian communities like sindhi, lohanas
and kutchi are more likely to carry the gene. (3-
18%). It is also seen more in south Indian
communities like gouda, Lingayat (1-3%). Bone
marrow transplant is the definitive treatment for
thalassemia but seldom children can afford it in low-
income countries like India. So, patients of severe
thalassemia like beta thalassemia major (TM) are
dependent mainly on regular packed cell volume
(PCV) transfusion [3,4]. Patients given regular PCV
transfusions must be monitored Comprehensively
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for complications like growth retardation, iron
overload in the liver and heart, bone pathologies, and
endocrinal issues like short stature diabetes mellitus,
delayed puberty, and hypothyroidism. [5]

Growth retardation (GR) is a common complication
in TM worldwide. [6] Prevalence of GR has been
noted to be as high as 25-65%. Many factors have
been implicated in GR of transfusion dependant TM
patients. In the first decade of life factors like
chronic hypoxia due to anaemia or irregular
transfusion are one of the major issues. [3,7] other
factors are trace element deficiencies like zinc and
folate and the overloading of iron. Whereas during
the adolescent age group, iron overload causing
endocrinal dysfunction, liver Dysfunction, or
inadequate chelation has been implicated as
causative factors in GR' [7] oral iron chelators have
been considered as safe and efficient as
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deferoxamine. [8,9,10]. TM is also more prevalent
in the north Karnataka region in Certain
communities like goudas, Lingayats, and tribal areas
where consanguinity is common. So, we took up this
study to determine the growth profile of these
children and its correlation with anemia and/or iron
overload. We used IAP-modified WHO growth
charts for Indian children for measuring
anthropometry. [11]

Material and Methods

All children diagnosed as TM by haemoglobin
electrophoresis on regular blood transfusion and oral
chelation therapy with deferasirox (DFX) for at least
5 years were included in the study.

Exclusion criteria: Children receiving transfusion
for other hemolytic anemia, nutritional anemia, and
suffering from chronic disorders needing a
transfusion. Informed consent was taken from
parents. Information regarding age, sex, age at
diagnosis, PCV transfusion history, chelation
duration, pre-transfusion haemoglobin, and serum
ferritin levels were taken from departmental
documents. Blood was collected for pretransfusion
hemoglobin and Serum Ferritin in
ethylenediaminetetraacetic ~ acid and  plain
vacutainers  respectively under all  aseptic
precautions. Haemoglobin was done on sysmex XN
1000 automated blood analysis machine and serum
ferritin ~ was  estimated with the electro-
chemiluminescence ~ method.  Anthropometry
including weight in kg, and height in centimeters
were recorded for all the sixty-four children who
consented and plotted on IAP-modified WHO
growth charts. BMI was calculated from measured
weight and height with the formula weight in kg/
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height in square meters. Z-Score of height, weight,
and BMI were calculated by x—p/. A z-score of < -2
for weight was Considered as underweight, height <
-2 as stunted, and BMI < -2 was considered thin for
age. Versions 22 of the statistical package for the
social sciences (SPSS) and STATA13 were used to
gather, manage, edit, enter, and analyse the data
(Stata Corp, College Station, TX, U.S.A.). For each
patient in the study, a descriptive analysis was
conducted. Frequency tables for categorical
variables such (as gender and age group) were
developed in order to examine the profile of the
sample in relation to the variables analysed. In the
case of parametric data, the mean, standard
deviation, minimum, and maximum values were
computed; in the case of non-parametric data, the
median and interquartile range were determined.
The growth parameters between groups that
received adequate and inadequate transfusion were
compared using the Chi-square method.

Relationships between the non-parametric variables
were examined using Spearman rho correlation. A
p-value of< 0.05 was used as the level of
significance for all statistical tests. The connection
between pre-transfusion hemoglobin in children
with stunted vs. normal height was confirmed using
the Mann-Whitney test.

Results

Total 64  children met the inclusion
criteria.38(59.4%) were male and 26(40.6%) were
Female. Most children were between 6-8 years, as
shown in table no.l &2. The median age was 7.5
years (10-7). Consanguinity was seen in 32(50%)
children attending the thalassemia clinic.

Table 1: Demographic parameters of TDTM

Parameters Category Frequency(percent)
Age 6-8 44(68.8)

9-11 6(9.4)

12-14 14(21.8)
Sex Male 38(59.4%)

Female 26(40.6%)
Consanguineous Male 13(20.3)

Female 19(29.7)
Non-consanguineous Male 25(39%)

Table 2: anthropometric parameters of TDTM

Parameter Median/mean* 1Q /Standard deviation*
Age in years 7.5 10-7
Weight in kg 17 25-15
Height in cm 118* 15.55*
BMI in kg/sq. m 15.2 16.1-13
Z-score weight median -4.7 4.98- (-7.1)
Z-score height mean 0.00 8.00
Z-score BMI median 15.2 16.1-13
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All children were on oral chelation for the last 5
years. Compliance with chelation therapy with oral
deferasirox was ensured Orally and checking for any
remaining dose from parents during issuing the next
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monthly dose each month. Median serum ferritin
levels were 2000(2397-1614) ng/ml with the Median
deferasirox dose being 20 (30-15) mg/kg.

Table 3: Clinical parameters of TDTM

Parameter Category Number

Blood transfusions 12 /year 44
18/year 18
24/year 2

Chelation Total 64
Regular (missed dose <4 days/month) 56
Irregular (missed dose >4 days but <8 days/month 08

Median pretransfusion hemoglobin was 6(9-5),
which was much below the recommendation of the
international thalassemia society 1i.e., 9-10.5
em/dl.[12]. 44(69%) children were receiving only
12 transfusions per year, 18(28%) children were
receiving 18 transfusions per year, and the
Remaining 2 (3%) children 24 per year.
Splenectomy was done in 8 children receiving 12

transfusions per Year and in 6 out of 18 children
receiving 18 per year. Anthropometry of these
children noted as 36(56%) were Underweight
(weight z score below 2),28(43%) children had
stunting (Height z score below 2), and according to
BMI 24(36%), children were classified as thin. All
the stunted children were in the 6-8 age group.

Table 4: laboratory parameters of TDTM:

Parameter Median 1Q

serum ferritin ng/ml 2000 2397-1614
Pretransfusion hemoglobin mg/dl | 6 9-5

DFX mg/kg 20 30-15
Years on DFX 5 8-5

Those children having pretransfusion hemoglobin
(PTHB) less than 9 were classified as inadequately
transfused (IT) and those having above 9 were
considered adequately transfused (AT). Out of the
36 underweight children, 31 were IT and only 5 were
AT and the chi-square was significant(p<0.009)
among 28 stunted children all were IT. Chi-square
being highly significant(p=0.00). out of the 24 thin
18 were IT and 6 were AT(P=0.00). The correlation
coefficient of PTHB with weight for age z-score was
positive but insignificant (Spearman’s r=0.203,
p=0.107).corelation for PTHB with height for age z-
score was positive and significant (spearman’s
r=0.345, p=0.005), and with BMI was negative and
insignificant (spearman’s = -0.154,
p=0.224).corelation of serum ferritin with height for
age z score was positive but insignificant
(spearman’s r=0.138, p=0.276) And with weight for
age z score was also positive but insignificant
(spearman’s r=0.14,p=0.280). The correlation of
serum ferritin with BMI z score was negative and
insignificant. (r=- 0.17, p=0.177)

Discussion:

The majority of children were in the 6-8 years age
group. All these children were on regular but
inadequate transfusion as the mean pre-transfusion
haemoglobin was less than the recommendation of
the international thalassemia society. [3,12] Male
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preponderance was seen. 59.4% male as against
40.6% females. These findings were like seen in
other studies. [2,3]. Consanguinity was 50%. [2]
Basic anthropometric measurements of these
children revealed significant growth retardation
(GR). [6] stunting was mainly seen in 6-8 age group.
This was due to chronic hypoxia due to anaemia.
These findings were like those found in other studies
13. Underweight and stunting were both seen more
significantly in inadequately transfused children
than in adequately transfused children [3,14]
Stunting was highly significant and this was like the
study by other authors [2,15]. GR of these children
was correlated with low pretransfusion hemoglobin
which  was  significantly less than the
recommendation of the international thalassemia
society. These results were like the results of other
studies [2,7,13,14]. The growth failure was not
correlating with serum ferritin levels Which were
seen in other studies like [16,17]. Growth failure in
TM children is multifactorial [7]. We found weight
and stature to be affected significantly due to
decreased PTHB in the first decade of life. But in
another study [18] serum ferritin was found to be the
final predictor of stature during the first decade of
life. Another study revealed that serum ferritin
becomes a more relevant predictor of growth
retardation after the adolescent age group as the
number of transfusions increases [19]. The role of
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zinc in growth retardation needs to be further
evaluated [7,21]. Other factors which are known to
affect growth are genetic factors, endocrinopathies,
and nutritional status which were not evaluated in
the present study. Our study was done by using 2015
IAP growth charts. These revised 2015 IAP growth
charts have been compiled in such a way that the
weight and height of the child can be plotted from 5-
15 years in a single chart and these charts have been
more relevant for Indian children above 5 years
rather than WHO charts. [11]

References

1.

Rampure et al.

Kattamis A, Forni GL, Aydinok Y, Viprakasit
V. Changing patterns in the epidemiology of B-
thalassemia. Eur JHaematol 2020
Dec;105(6):692-703. doi: 10.1111/ejh.13512.
Simachalam M, Sahoo M, Kuppilli U. A study
of growth profiles in children with thalassemia
major between 2-12 years of age on regular
transfusions and oral chelation therapy.
International journal of paediatric
research.2018;5:78-87. doi.org/10.17511/ijpr.
2018.102.07.

Bushra M, Ayesha H, Sobiya S, Ahmed R, Bilal
H, Manesh G. Anthropometric measurements in
children having transfusion dependant beta
thalassemia. Hematology.2018;4:248-25
doi.org/10.1080/10245332.2017.1396044.

Ali S, Mumtaz S, Shakir HA, Khan M, Tahir
HM, Mumtaz S, Mughal TA, Hassan A, Kazmi
SAR, Sadia, Irfan M, Khan MA. Current status
of beta-thalassemia and its treatment Strategies
Mol Genet Genomic Med. 2021 Dec;9(12):
1788.doi: 10.1002/mgg3.1788.

5) Dixit N, Shaw CK, Varshney GA, Kumar R,
Saini PA, Verma P. Endocrinal Complications
in Children and Adolescents with Thalassemia
Major in Central India:  An Observational
Study. Indian J Pediatr.20220ct;89(10):983-
988. doi: 10.1007/s12098-021-03883-6.
Soliman AT, Khalafallah H, Ashour R. Growth
and factors affecting it in thalassemia Major.
Hemoglobin. 2009;33 Suppl 1: S116-26. doi:
10.3109/03630260903347781.

Skordis N, Kyriakou A. The multifactorial
origin of growth failure in thalassemia. Pediatr
Endocrinol Rev. 2011;8 (Suppl. 2):2271-
277.doi.org/10.1080/10245332.2017.1396044.
Thakur DR, Desai CK, Kapadia J D, Dikshit R
K, Mehariya KM. Efficacy and Safety of
Deferasirox in  Paediatric  Patients of
Thalassemia at a Tertiary Care Teaching
Hospital. Indian J Med Paediatr Oncol. 2017
Apr-Jun;38(2):103-110. doi: 10.4103/ijmpo.
ijmpol103 16 .Page 8

Pennell DJ, Porter JB, Capellini MD,
El-Beshlawy A, Chan LL, Aydinok Y. Efficacy
of deferasirox in reducing and preventing
cardiac iron overload in beta-thalassemia.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Blood.2010; 115:2364-71. doi.10.1182/blood-
2009-04-2174

Taher A, El-Beshlawy A, Elalfy MS, Al Zir K,
Daar S, Habr D. Efficacy, and safety of
deferasirox, an oral iron chelator, in heavily
iron-overloaded patients with beta-thalassemia.
The ESCALATOR study. Eur J Haematol 2009;
82:458-65.d0i.10.1111/5.1600
0609.2009.01228.

Khadilkar V, Yadav S, Agrawal KK, Tamboli
S, Banerjee M, Cherian L, Goyal J P, Khadilkar
A, Kumaravel V, Mohan V, Narayanappa D,
Ray I and Yewal Revised IAP Growth Charts
for Height, Weight, and Body Mass Index for 5-
to 18-year-old Indian Children. Indian Pediatr
2015; 52: 47-55.doi: 10.1007/s13312-015-
0566-5.

Cappellini MD, Cohen A, Porter J, editor’s
guidelines for the management of transfusion
dependent thalassemia (TDT). Nicosia (CY):
Thalassemia International Federation; 2014.
Nandimalla Vk, Archana S, Subash §,
Arunkumar T. Study of Growth Profiles of Beta
Thalassemia Major Children in a Tertiary
Hospital. Annals of R.S.C.B:1583-6258,
25,6,2021,18615 — 18619.

Badigar S, Baruah A. A study of growth pattern
in regularly transfused thalassaemic children of
age group of 2 years to 12 years. Int J Contempt
Pediatr. 2019 Jul;6(4):
15751581.doi.org/10.18203/2349-
3291.1jcp20192758.

Arab-Zozani M, Kheyrandish S, Rastgar A,
Miri-Moghaddam E. A Systematic Review and
Meta-Analysis of Stature Growth
Complications in B-thalassemia Major Patients.
Ann Glob Health. 2021 Jun §;87(1):
48.d0i:10.5334/a0gh.3184.

Hamidah A, Arini MI, Zarina A. Growth
velocity in transfusion dependent prepubertal
thalassemia patients: results from a thalassemia
centre in Malaysia. Southeast Asian J Trop Med
Public Health. 2008;39. PMID 19058587.
Pemde H, Chandra J, Singh V. Physical growth
in children with transfusion-dependent
thalassemia. Pediatr Health Med Ther. 2011;
2011:13-19. D0i:10.2147/PHMT.S15305. Page
9

Shalitin S, Carmi D, Weintraub N. Serum
ferritin level as a predictor of impaired growth
and puberty in thalassemia major patients. Eur J
Haematol.  2005. doi:  10.1111/.1600-
0609.2004.00371.

Baker N, Alnakashabandi A, Alsaqy AH,
Alrabaty A. Growth pattern and sexual
maturation rate in 3 thalassemia major patients
from thalassemia centre Erbil. Iraqi Acad Sci J.
2013;12(1):40-4.

Singhal B, Shama N, Mathur R. Iron overload
and growth of thalassemic patients in marwar

International Journal of Current Pharmaceutical Review and Research

1904



International Journal of Current Pharmaceutical Review and Research e-ISSN: 0976-822X, p-ISSN: 2961-6042

region. Int J Pharmaceut Sci Res. Thalassemia Major Patients. Biol Trace Elem
2012;3(7):2043. doi.org/10.13040/1JPSR.0975- Res. 2018 Jul;184(1): 1-6.doi: 10.1007/s12011-
8232.3(7).2043-49. 017-1158-0.

21. Karunaratna ~AMDS, Ranasingha JGS,
Mudiyanse RM. Zinc Status in Beta

Rampure et al. International Journal of Current Pharmaceutical Review and Research

1905



