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Abstract

Background: The pathogenesis of thalassemia is based on in effective erythropoiesis, haemolysis and a tendency to increase iron absorption,
this causes monocytes and macrophages compartment hyperplasia and hyperactivity. These increased phagocytic activities reduce the capacity
of phagocytic system to defend against pathogenic microorganisms. Finally, severe anemia itself is a risk factor for bacterial infections in
thalassemia predominantly pneumonia. Subjects and Methods: The present study was conducted in the thalassemia unit and pediatric ward of
a tertiary care, referral and teaching hospital situated in an urban area. Informed consent of parents/ caretaker of the enrolled thalassemic
children were taken. Result: Among 32 patients, all except one had physical growth retardation. A thalassemic child who had recurrent
infections had 11 times higher chance of having physical growth disturbance. (OR= 11.12; p value = 0.0066) compared to those who did not
have recurrent infections. 59.37% of the patients who had recurrent infections had wasting and stunting, 15.62% had only wasting and 21.87%
had only stunting. Conclusion: This shows that there was male predominance among the patients with infections. Out of 85 cases, 55.29%
were males and 44.7% were females. Male: Female ratio was 1.236: 1.
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Introduction

The Thalassemias are a group of hereditary anaemias
resulting from a defect in haemoglobin production. They are
the world*s most common monogenic disorders. The word
,,Thalassemia™ is derived from the Greek word, Thalassa“
meaning ,,sea”. Haemoglobin disorders thought to have
originated in countries where malaria was endemic. The
disease was initially known to be limited to Mediterranean
belt, as a result of migration of population, thalassemia,
which was once confined only to the Mediterranean belt, is
now found to be distributed in many parts of the world.
Although reliable data are still lacking for many regions of
the world, recent data indicate that about 7% of the world
population is a carrier for this haemoglobin disorder, and
that 3, 00,000-5, 00,000 children are born each year with the
homozygous state of the disease worldwide.’Every year
approximately 10,000 to 20,000 are born with thalassemia in
India. The carrier rate for thalassemia gene varies from 1-3
% in southern India to 3-15% in northern India.lt!

Infections are a frequent complication of thalassemia and
they can be fatal. The morbidity and mortality rates for
infections vary throughout the world depending on
differences in the epidemiology of each infection and on the
socio economic status of each country and also vary
depending on the preventive and therapeutic strategies

adopted by that country.[

In an Italian multicentric study, infections were the second
common cause of death after heart failure in thalassemia.
Similar results were reportedin Greece and in Taiwan, while
in E-beta thalassemia patients in Thailand, infections were
the primary cause of morbidity and mortality. The
transfusion and iron chelation therapies have dramatically
changed the management and prognosis of thalassemia.
However, the benefits from transfusion come together with
the disadvantages of the high risk of direct exposure to
infection risk and indirectly to transfusion related
immunomodulation. The other therapeutic options like
splenectomy, nutritional deficiencies etc contribute to the
infection risk.B!

The pathogenesis of thalassemia is based on ineffective
erythropoiesis, haemolysis and a tendency to increase iron
absorption, this causes monocytes and macrophages
compartment hyperplasia and hyperactivity. These increased
phagocytic activities reduce the capacity of phagocytic
system to defend against pathogenic microorganisms.
Finally, severe anaemia itself is a risk factor for bacterial
infections in thalassemia predominantly pneumonia.[

Due to frequent blood transfusions, the thalassemia patients
are subjected to peroxidative stress injury by the secondary
iron overload. Iron induced peroxidative damage can lead to
congestive cardiac failure which is the main cause of death
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in thalassemia patient. Iron overload may also have an
increased risk of developing severe infections. The best
documented infection is caused by bacteria called Yersinia
Enterocolitica. In thalassemia major, where there is excess
iron either free or bound to desferrioxamine molecule,
Yersinia grows and multiply rapidly causing serious life
threatening infections. Iron overload is also related to viral
infections [HIV, HBV, HCV].!

Subjects and Methods

Study site
The present study was conducted in the thalassemia unit and

paediatric ward of a tertiary care, referral and teaching
hospital situated in an urban area.

Study population
Multi transfused thalassemic children looked after in the
hospital thalassemia centre.

Study design
The present study was a prospective observational study.

Consent
Informed consent of parents/ caretaker of the enrolled
thalassemic children were taken.

Patient selection
Patients of thalassemia fulfilling following inclusion criteria
were enrolled in the study.

Inclusion criteria

e Multi transfused thalassemic children less than 12
years of age with complaint of fever requiring
admission in the pediatric ward for treatment and for
blood transfusion.

e Thalassemic children admitted in other wards of the
hospital with fever.

Exclusion criteria

e Patients more than 12 years of age.

e No consent from the parents / -caretakers for
participation.

e Patient not requiring admission and treated on OPD
basis.

Results

In the present study, 85 thalassemic children were enrolled.
All the enrolled children were less than 13 years of age as
the hospital paediatric thalassemia unit admits children up to
12 years only.

Age at diagnosis of thalassemia in these children was as

follows:
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Figure 1: Age at diagnosis of thalassemia(n=85)

Of the 85 patients enrolled, the youngest age at which
thalassemia was diagnosed was 2.5 months and the oldest
age was 48 months for thalassemia major and 72 months for
thalassemia inter media.

70.58% (60 out of 85) of the cases were diagnosed within
first year of life, out of this 38.82% (33 out of 85) were
diagnosed between 6 to 9 months of age.

18.82% (16 out of 85) of cases were diagnosed between 1 to
2 years and 10.58% (9 out of 85) of cases diagnosed after 2
years ofage.

Average age at diagnosis of thalassemia being 15 months,
with 9months as the medianage.
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Figure 2: Age wise distribution of patients at the time of
infection (n=85)

9.41% of the cases were below 2 years of age, 36.47%
between 2-5 years and 55.29% above 5 years ofage.

The youngest of them was a 1 year old and the oldest was a
12 year old malechild.

Predominant age group affected was between 5 to 12years.
From the above chart it is clear that there was male
predominance in all age groups presenting withfever.

Mean (SD) age of the male patients was 6.38 years
(+/- 3.1years.)

Mean (SD) age of the female patients was 6.3 years
(+/- 3.1years).

- Asian Journal of Clinical Pediatrics and Neonatology | Volume 7 | Issue 4] October-December 2019




Humar & Kinikar; Clinical Prefile of Children with Beta-Thalassemia

wom e oo on

45
40
n 35
o 30 -
25
o 20
1 15
10
5
0

MALE FEMALE

Figure 3: Sex wise distribution of the patients (n=85)

Table 1: Distribution of patients according to growth
disturbance among patients with recurrent infections (n=32)

Recurrent infections | Percentage OR and P
yes No value
Wastingonly | 5 8 15.62% OR=11.12
Stuntingonly | 7 8 21.87% P=0.0066
Both wasting | 19 23 59.37%
and stunting
Normal 1 14 3.12%
Total 32 53 100%

This shows that there was male predominance among the
patients with infections.

Out of 85 cases, 55.29% were males and 44.7%
werefemales.

Male: Female ratio was 1.236:1.
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Figure 4: Distribution of patients according to growth pattern
(n=85)

Out of 85patients studied, only 17.64% of cases had normal
growth pattern.

17.64% of patients had only wasting, 15.29% had only
stunting and 49.41% had both wasting and stunting.
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Figure 5: Representation of different systems among patients
with recurrent infection

37.5% had respiratory tract infections followed by 21.87%
withUTI.
AGE and sepsis accounted to 12.55% each.

Among 32 patients, all except one had physical growth
retardation. A thalassemic child who had recurrent
infections had 11 times higher chance of having physical
growth disturbance. (OR= 11.12; p value = 0.0066)
compared to those who did not have recurrentinfections.
59.37% of the patients who had recurrent infections had
wasting and stunting, 15.62% had only wasting and 21.87%
had onlystunting.

Discussion

In our study, 70.58% of the cases were diagnosed within the
first year of life; out of this 38.82% were diagnosed between
6 to 9 months of age. 18.82% cases between 1 to 2 years and
10.58% cases after 2 years of age. Average age being 15
months, at which thalassemia was diagnosed.

The mean age at diagnosis of thalassemia in our study is
higher when compared to the study from Mumbai,® where
the mean age at diagnosis was5.5 months.

The age of diagnosis for thalassemia intermedia (only one
patient) was 72 months in our study, whereas study from
Mumbai stated the mean age as 51months.

The age at the time of diagnosis was higher in our study as
most of our patients came from rural background where the
advanced diagnostic health care facilities are not available.
The difficulties in the early diagnosis encountered are the
lack of awareness about the disease among the doctors
working at the peripheral health care centre, lack of
availability of laboratory services at the periphery.

In our country, majority of our population lives in rural area
and awareness about the disease among them is very poor.
Most of them bring the child to the hospital only when the
child is very sick. Early diagnosis helps in early initiation of
therapy, prevents repeated infections, cardiac failure
anddeath. Hence, the availability of the health services and
the health seeking behavior of our patients determines the
age of diagnosis, which further dictates the long term
outcome and survival.

In the present study 55.29% patients were above 5 years of
age, 36.47% between 2-5 years and only 9.41% are below 2
years of age at the time of presenting with infection. The
average age was 6.38 years.

In a study by Taiwan et al,["l the mean age at diagnosis of
bacterial infection was 17.5 years. This difference is mainly
because no patients above 12 years were included in our
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study. Still 17.64% of our patients were more than 10 years
of age.

In the past most of the children with thalassemia used to die
in their infancy and early childhood because of inadequate
blood transfusion, lack of appropriate chelation and
improper management of the complications. But now the
increased numbers of patients are seen in the adolescence
and older age groups indicating that prompt transfusion
regimens and modern iron chelation therapy is extending the
life span of the thalassemia patients.

Nearly 55.29% in our study are males, 44.7% are females
this is in contrast to studies by Hillah, Chung and Shih.
Being an autosomal recessive disorder, it should be equally
distributed in both sexes but higher proportion is seen in
males in our study.

The underlying reasons might be the gender discrimination
in the health seeking behavior for chronic illness. Generally
male children are cared better and brought to hospital for
illness more often in our population.

In our study, out of 85 patients with infections, 67% of the
patients had wasting of which 78.37% were girls and 62.5%
were boys .64.7% of the patients had stunting of which
68.75% were boys and 59.45% were girls .

In a multicentric study in Italy,®linvolving 250 patients aged
10-23 years, 37% were found to be having wasting and
stunting. While in patients over 14 years of age, the
percentage was 62% for males and 35% for females.

In a study at AIIMS New Delhi,®! various growth
parameters of 233 thalassemia children were compared with
74 non thalassemic siblings, ICMR and NCHS norms.
Weight and height were both found to be retarded in
thalassemic children in this study.

A study by Kattamis C et all’® in 74 children with
thalassemia aged 1 to 11 years, treated with three different
transfusion regimens. In group 1 haemoglobin levels was
maintained above 8gm%; in group 2 haemoglobin levels
was maintained between 6-8 gm%; in group 3, pre
transfusion hemoglobin levels were below 6gm%.

Children in group 1 grew normally both in weight and
height; those in group 2 and 3 were retarded particularly
those in group 3. They concluded that frequent transfusion,
in spite of their disadvantage constitutes the treatment of
choice.

There are multiple factors that can cause growth retardation
in our patients. One of the most important cause is anaemia
itself as most of our patients were inadequately transfused
which is evident from the mean pre transfusion haemoglobin
levels of 5.8 gm% which is very much below the
recommended standard of 9-10 gm%. This severe anaemia
results in chronic hypoxia to the tissues and ultimately
leading to growth retardation.

The second cause for growth retardation in our patients is
inadequate iron chelation leading to iron overload and multi
organ damage mainly affecting liver, heart, pituitary,
hypothalamus and other endocrinal organs. The mean serum

ferritin levels in our study are3971.6ng/dl, which is an
indication for iron chelation therapy, but 78.82% of our
patients, were on irregular chelation therapy which was
inadequate mainly due to non-affordability of the chelation
therapy.

Because of anaemia and nutritional deficiencies thalassemia
patients are more prone for repeated infection, which further
adds on to the disturbance in their growth. The growth
difference among those who had recurrent infections and
those who did not was statistically significant [OR=11.12
and P value=0.0066] in the present study.

Conclusion

e The age distribution of the patients presenting with
fever -9.41% were below 2 years of age, 36.47% were
between 2-5 years and 55.29% were above 5 years of
age. The youngest of them was a 1 year old and the
oldest was a 12 year old male child. Predominant age
group affected was between 5 to 12 years.

e Sex distribution shows slight male predominance,
55.29% males and 44.7% females.

e Majority of our patients had growth disturbance
(82.36%) in the form of only wasting (17.64%), only
stunting (15.29%), and both wasting and stunting
(49.41%).
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