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Abstract: Background: Beta Thalassemia is a congenital hemoglobin disorder due to a genetic mutation that causes decreases or
absent of beta globin chain synthesis. Patients with thalassemia need regular blood transfusions and iron chelating agent throughout
their lives. Plasminogen Activator Inhibitor-1 (PAI-1) is a serine protease inhibitor that serves as the primary inhibitor of tissue
Plasminogen Activator (tPA) and urokinase Plasminogen Activator (uPA). Increased PAI-1 is a risk factor for thrombosis and
atherosclerosis. Methods: This research is an observational study with cross sectional data collection method. This study took blood
samples of 32 pediatric patients with beta thalassemia mayor who regularly transfused at the HAM Hospital. PAI-1 is only checked
once before the patient has a blood transfusion. The research was conducted after obtaining ethical approval and informed consent.
Result and Discussion: 19 boys (64.7%) and 12 girls (35.3%) with the youngest age 1 year and oldest 18 years old. Using spearman
correlation tests showed that there is a significant correlation between the length of transfusion with PAI-1 (p = 0.001) with correlation
value (r) 0.546. Using spearman correlation tests it was also found that there was a significant correlation between total transfusions
with PAI-1 (p = 0.004) with correlation value (r) obtained was 0.500. These findings indicate that the longer the child's subject
transfused, it will be followed by increasing levels of PAI-1. Conclusion and Suggestion: PAI-1 levels increase along with the
increasing blood transfusions frequency in pediatric patients with Thalassemia. More research is needed to determine the pathogenesis

of thrombosis and aterosclerosis in pediatric patients with thalassemia beta major who regularly blood transfusions.
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1. Introduction

Thalassemia B is a congenital hemoglobin disorder due to a
genetic mutation that causes a decrease or absence of the
synthesis of B globin chains. Thalassemia B major is the
heaviest form of thalassemia B that causes severe anemia
with ineffective hemolysis and erythropoiesis with clinical
symptoms appearing between 6 months to 2 years. Patients
with thalassemia B major need regular blood transfusions
and iron flatfoot therapy throughout his life. As a result of
repeated transfusions in thalassemia B major patients,
chronic iron disorders occur so that they are more
susceptible to impaired procoagulant status which in turn
causes thrombotic events clinically.!?

Plasminogen Activator Inhibitor-1 (PAI-1) is a serine
protease inhibitor (serpin) also known as an endothelial
plasminogen activator inhibitor functioning as the main
inhibitor of tissue plasminogen activator (tPA) and
urokinaseplasminogen activator (UPA). Increased PAI-1 is a
risk factor for thrombosis and atherosclerosis.3

2. Aims

This study aims to determine the relationship between PAI-1
levels and the frequency of blood transfusions in pediatric
patients with Thalassemia Beta Major at RSUP. H. Adam
Malik, Medan. So we know the average level of PAI-1 in
pediatric patients with Thalassemia Beta Major.

3. Methods

This research is an observational study with a cross-sectional
data collection method. The research was conducted at the
Department of Clinical Pathology, Faculty of Medicine USU
(FK USU) / RSUP H. Adam Malik Medan in collaboration
with the Department of Pediatrics, Faculty of Medicine (FK
USU) / RSUP H. Adam Malik Medan, from December 2020
to February 2021. The subject of the study was a pediatric
patient with beta major thalassemia which was established
based on the criteria of the Thalassemia International
Federation who regularly transfusions blood at the
Thalassemia Polyclinic of RSUP H. Adam Malik Medan,
and had met the inclusion criteria.

The size of the samples in this study was determined as
many as 32 samples. The inclusion criteria in this study were
pediatric patients diagnosed as beta thalassemia major who
received repeated blood transfusions. The PAI-1
examination was carried out at the Department of Clinical
Pathology of FK USU / RSUP H. Adam Malik Medan using
aChemwell automatic analyzer with the ELISA method.

Data analysis was performed using SPSS (Statistical
Package for Social Sciences, Chicago, IL, USA) software
for Windows. A characteristic picture on the subject of study
is presented in the form of a tabulation and is described. The
relationship between PAI-1 levels with duration, frequency
and total transfusions and total using the Spearman
correlation test. All statistical tests with a p-value < 0.05 are
considered meaningful.
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4. Results

This study was attended by 32 pediatric patients with
Thalassemia beta major who regularly transfused blood at
the thalassemia polyclinic of RSUP H. Adam Malik Medan
from March 2021-May 2021 who had met the inclusion
criteria. The characteristics of the subjects of the study are
presented in table 1. Male subjects were 19 people (59.4%)
with an average age of 10.47 years with the youngest age of
1 year and the oldest age of 18 years. The results of height
and weight measurements respectively showed an average of
126.19 cm and 28.41 kg.

Table 1: Characteristics of Research Subjects

Characteristics of Research Subjects n=32
Gender, n (%)

Male 19 (59, 4)
Female 13 (40, 6)
Age, years

Average (SD) 10, 47 (5, 06)
Median (Min-Max) 10 (1-18)

Body Height, cm
Average (SD)
Median (Min-Max)
Body Weight, kg
Average (SD)
Median (Min-Max)

126, 19 (23, 64)
122 (75-163)

28, 41 (13, 81)
25 (10-56)

The results of the PAI-1 level examination are shown in
table 2. The average PAI-1 level is 1.29 pg/mL (SD = 1.25
pg/mL) with the lowest level of 0.12 pg/mL and the highest
level of 5.47 pg/mL.

Table 2: PAI-1 levels

Tranfussion Characteristics and PAI-1 Level n=32
PAI 1, pg/mL
Average (SD) 1,29 (1, 25)
Median (Min-Max) 0,81 (0, 12-5,47)

Table 3: Relatioship of Transfusion with PAI-1 Levels

PAI-1
p* r
Duration of Transfusion 0,001 | 0,546
Frequency of Transfusion | 0,544 | -0, 111
Total Transfusion 0,004 | 0,500

The results of the analysis using the Spearman correlation
test showed that there was a significant correlation between
the duration of the transfusion and the PAI level-1 (p =
0.001). The correlation value (r) obtained is 0.546 meaning
that there is a positive and moderate-strength correlation
between the duration of the transfusion and pai-1 levels in
children with beta major thalassemia who regularly undergo
blood transfusions. Using the Spearman correlation test, no
significant correlation was found between transfusion
frequency and PAI levels-1 (p = 0.544). Using the Spearman
correlation test, a significant correlation was also found
between total transfusions and PAI levels-1 (p = 0.004) with
a correlation value (r) obtained was 0.546 meaning that there
was a positive and moderate-strength correlation between
total transfusions and PAI-1 levels in children with beta
major thalassemia who regularly underwent blood
transfusions.

5. Discussion

The number of patients sampled in this study was 32 patients
consisting of 19 people (59.4%) men and 13 people (40.6%)
women. This is in line with research conducted by Hassan,
et al (2010) where it was found that men (54.6 %) suffer
more from thalassemia than women (45.4 %).*

The youngest age of beta thalassemia sufferers in this study
was 1 year old with the oldest age of 18 years. This is in line
with research conducted by Mettananda, et al (2020) which
conducted a control case study on 288 patients with beta
thalassemia from September 2017 to March 2018. The
results of their study found the youngest sufferer age 4 years
and the oldest age 18 years.®

Age greatly affects the need for transfusion blood in people
with thalassemia. Every time you increase the age of 1 year,
the need for blood will increase by about 0.816 milliliters.
As we get older, the frequency of blood transfusions
received every month also increases because as you get
older, the disease condition worsens so that the need for
blood transfusions increases. The need for blood required at
each subsequent transfusion also increases. The amount of
blood that is administered each transfusion increases with
increasing age and with the growth of the child. If the patient
has a large spleen, the destruction of blood is faster so they
need more blood. However, if the spleen is already removed,
their blood needs are slightly reduced.

From this study, the average PAI-1 level was 1.29 pg per
mL with the lowest level of 0.12 pg per mL and the highest
level of 5.47 pg per mL. Results In line with research
conducted by Kumar et al, 2016. They conducted a study of
30 thalassemia major patients aged 12-20 years who
routinely received transfusions and 30 healthy individuals as
controls. Then each major beta thalassemia patient is
subjected to PAI-1 examination. The results of their study
showed the average level of PAI 1 in the control population
was 3047 + 414 pg / ml, the value in cases of thalassemia
major was 3683 + 358 pg / ml. Its level increases
significantly (p<0.05) in cases, compared to controls. High
levels of PAI-1 compared to the number of blood
transfusions, indicate that the average level of PAI-1
correlates with the number of blood transfusions as well as
the frequency of transfusions.”

Using the Spearman correlation test, it was shown that there
was a significant correlation between the duration of the
transfusion and the PAI-1 level (p=0.001) and the
correlation value (r) obtained was 0.546, meaning that there
was a positive and moderate-strength correlation between
the duration of the transfusion and the PAI-1 level in
children with Beta Major thalassemia who had regular blood
transfusions. This is in line with a study conducted by
Angchaisuksiri et al., in 2007 where the increase in PAI-1 or
t-PA antigen was a result of a decrease in fibrinolytic
activity.’

Then, using the Spearman correlation test, it also showed
that there was a significant correlation between the total
transfusions and the PAI-1 level (p = 0.004) and the
correlation value (r) obtained was 0.500, meaning that there
was a positive and moderate strength correlation between
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total transfusions and PAI-1 levels in children with Beta
Major thalassemia who regularly transfused blood. This is in
line with a study conducted by Kumar et al., in 2016 where
there was an increase in PAI-1 along with frequent blood
transfusions in patients with Thalassemia Beta Major who
received blood transfusions and had received iron chelation
therapy.®

Thalassemia patients who get regular blood transfusions
have a tendency to experience procoagulant status
responsible for the incidence of thrombosis later in life. In
line with the research conducted by Silitonga, et al. (2019),
the process of changing the inhibition of natural coagulation
and fibrinolysis that occurs will be a risk of thromboembolic
events in patients with Thalassemia Beta Major even though
clinical signs and symptoms have not yet appeared.® °

In thalassemia major patients who routinely receive
transfusions, there will be an increase in PAI levels-1.
Elevated levels of PAI-1 in these patients are responsible for
an increased risk of thrombosis. There is evidence that in
thalassemia patients there is a decrease in coagulation
factors and an increase in platelet activation, in addition
there is an increase in inflammatory conditions, the presence
of endothelial cell injuries, impaired fibrinolysis and a
decrease in natural anticoagulants in beta thalassemia. These
changes may explain the increased risk of thrombosis in
thalassemia major patients who routinely get blood
transfusions.™

Study conducted by Chuncharunee et al, (2019). They
performed autopsies on thalassemia major patients who died,
where during their lifetime they routinely received
transfusions, they found that there was thrombosis in small
blood vessels, especially in the lungs and brain.*°

6. Conclusion

The incidence of beta major thalassemia by sex is more in
males than females. There was a significant correlation
between the duration of transfusion and total transfusion
with PAI-1 levels in pediatric patients with beta thalassemia
major who were regular transfusions.
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