Paediatrica Indonesiana

VOLUME 43

September - October ¢ 2003

NUMBER 9-10

Original Article

The occurrence of pulmonary hypertension
in patients with thalassemia major

Hasan Basri, MD; Armijn Firman, MD; Kusnandi Rusmil, MD; Eddy Fadlyana, MD

ABSTRACT

Backg*round The life of patients with thalassemia major depends
on blood transfusions, while repeated blood transfusions may cause
adverse effects such as iron deposition in various organs, includ-
ing heart and lungs, which eventually increases the pulmonary
arterial pressure.

Objectiq)e This study was proposed to know the occurrence of
pulmonary hypertension in patients with thalassemia major, mea-
sured by echocardiography in the Thalassemia Clinic, Department
of Child Health, Medical School, Padjadjaran University/Hasan
Sadikin Hospital, Bandung.

Methods A descriptive cross-sectional study was carried out
on 30 patients with thalassemia major, aged 10-14 year-old who
received repeated blood transfusions. The study was conducted
from April to May 2002. Subjects were examined right after a
blood transfusion completed and the pulmonary arterial pres-
sure was assessed using Doppler—echocardiography and 2-D
echocardiography.

Results Twenty two out of 30 subjects showed pulmonary hyper-
tension, with pulmonary arterial pressure ranged between 32.3 to
46.2 mmHg. According to the age group, pulmonary hypertension
was found in 12 out of 17 subjects aged 10-12 years old and 10
out of 13 subjects aged 13-14 years old.

Conclusion The occurrence of pulmonary hypertension in patients
with thalassemia major at Hasan Sadikin Hospital was 22/30 and
seemed to increase with the age of the patients [Paediatr Indones
2003;43:162-164].
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halassemia is a hematologic disease caused
by an inherited genetic defect in the
production of globin polypeptide chain.
Thalassemia major is a variant of
thalassemia, clinically manifests as severe chronic

anemia. Until now, there is no causal therapy for the
disease.!* The patient usually dies before ten year-old
because of severe anemia, malnutrition, and infection.>
7 Since transfusion therapy has been developed, the
life expectancy of patients with thalassemia major
increases, but repeated blood transfusions cause iron
excess in the body.*> The excessive iron will be
deposited in various organs, including heart and lungs.
Chronic anemia and iron deposition in heart and lungs
for a long period may cause cellular and tissue
malfunction leading to complications. Heart failure due
to myocardial hemosiderosis, myocarditis, and
pulmonary hypertension is the most common cause of
death in patients with thalassemia major.”"1° The
mortality rate of 10-14 year-old thalassemia major
patients caused by heart failure is approximately 41%.
"Until today, the pathogenesis is still controversial. Iron
deposit in the heart might affect the contractility of
myocardial cells and lead to left and right ventricular
dysfunction.®? Several studies suggested that the heart
failure might be associated with myocarditis. The
occurrence of pulmonary hypertension increased
recently and may play an important role in the
pathogenesis of heart failure or cardiogenic death in
patients with thalassemia major.”
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Figure. The comparison of pulmonary hypertension occurrence based on age group

The pulmonary arterial pressure can be measured
by catetherization, but this technique is less preferable
due toits invasiveness. Non-invasive technique is cho-
sen such as echocardiography by measuring tricuspid
regurgitation and doppler flow of the pulmonary artery.
Echocardiography has been proven to be an accurate
and reliable method to assess pulmonary arterial pres-
sure.” 16 The objective of this study was to know the
occurrence of pulmonary hypertension in patients with
thalassemia major measured by echocardiography at the
Outpatient Thalassemia Clinic, Department of Child
Health, Hasan Sadikin Hospital.

Methods

This was a descriptive study with cross-sectional
design, conducted from April to May 2002 in the
Outpatient Thalassemia Clinic. Sample size was
determined with 95% confidence interval, Zo. score
of 1.96, degree of absolute proximity of 15% (d), and
disease proportion of 80% (P). From sample size
formula (n= Zo? PQ/d?), the minimum sample size
was 30 children.!” Subjects were determined by
consecutive admission of patients with thalassemia
major who underwent periodic transfusions and
fulfilled the inclusion criteria i.e., aged 10-14 years,
did not suffer from congenital heart disease, and had
informed consent from parents. All subjects who
fulfilled the criteria were recorded by name, age, and
sex. Data were presented descriptively.

Echocardiography examination was performed
right after the patient completed a transfusion, by
using echocardiograph Logic 500 series, made by
General Electric, with 2.5 MHz transducer. Com-
plete echocardiography examination was performed
to exclude congenital heart disease. Pulmonary ar-
terial pressure was measured by examining maxi-
mal velocity of the tricuspid regurgitation (V__ )
with Doppler echo at short apical axis —4 chamber
view, cursor was placed at tricuspid valve. To cal-
culate Transtricuspid gradient, modified Bernoulli
equation (AP = 4 V?) was used. Pulmonary arte-
rial systolic pressure was the additional sum of
transtricuspid gradient with right atrial pressure of
10 mmHg. The patient was considered had pul-
monary hypertension when the sum exceeds 25
mmHg. %16

Results

From 30 subjects who fulfilled the inclusion criteria,
17 were male and 13 were female. Seventeen subjects
aged 10-12 year-old (primary school) and 13 subjects
aged 13-14 year-old (junior high school). Three
subjects had undergone splenectomy.

Twenty two subjects had pulmonary hyperten-
sion consisting of 15 male and 7 female subjects, with
pulmonary arterial pressure between 32.4-46.2
mmHg. The occurrence of pulmonary hypertension
based on age group can be seen in Figure below.
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Discussion

The occurrence of pulmonary hypertension in patients
with thalassemia major in this study was quite high.
This might be caused by repeated blood transfusions
for such along period of time leading to the deposition
of iron in the lungs and heart, prolonged hypoxia, and
irregular or absence of chelating therapy using
desferoxamine.’

Irregular use of chelating therapy was caused by
its expensiveness and limited equipment to adminis-
ter this agent. This was similar to other study which
found that the prevalence of pulmonary hypertension
was as high as 81.5% in patients with thalassemia
major aged >10 year-old.? This condition might be
caused by the delayed administration of chelating
therapy. However, it was different from the study of
Derchi who found pulmonary hypertension in only
10% of patients with thalassemia major. In these pa-
tients, chelating therapy begun at the age of 3+2 years
old.>10

In conclusion, the occurrence of pulmonary hy-
pertension in thalassemia major patients at Hasan
Sadikin Hospital, Bandung was 22/30 and seemed to
increase with the age of the patients. We suggested that
echocardiography examination should be done before
the age of 10 year-old for early detection of pulmonary
hypertension. A study of pulmonary hypertension in
patients with thalassemia major aged less than 10 year-
old is needed. Further study is needed to know the in-
fluencing factors of the occurrence of pulmonary hy-
pertension in patients with thalassemia major.
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