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ABSTRACT 
Thalassemia is an inherited blood disorder caused by genetic mutations that prevent the body from producing normal 

haemoglobin. A common oral manifestation in patients with thalassemia is a high incidence of gingivitis, caused by 
iron overload and a decreased immune response to infection. A decrease in salivary sIgA levels can increase the risk 

of periodontal tissue infection. Probiotics can stimulate the immune system, thereby increasing sIgA production. 

Evaluate the differences in salivary sIgA levels before and after Lactobacillus reuteri probiotic consumption in 
children with thalassemia major. The study was conducted in the Blood Transfusion Room at Dr. Cipto 

Mangunkusumo General Hospital (RSUPN Dr. Cipto Mangunkusumo), Jakarta, Indonesia. This research employed 

an experimental test design. This research involved 16 children aged 6–12 years diagnosed with thalassemia major 

with gingivitis. The study commenced with unstimulated saliva sampling before probiotic administration. After 14 
days of probiotic consumption, unstimulated saliva was collected again. The sIgA levels in the saliva samples were 

quantitatively assessed by the enzyme-linked immunosorbent assay (ELISA) method. Statistical analysis used: 

Statistical analysis was performed using a paired t-test. The study showed that the mean salivary sIgA level before 
probiotic consumption was 0.97 ± 0.54, and the mean after was 1.31 ± 0.73. Paired t-test results yielded a p-value of 

0.100 (>0.05), indicating no statistically significant difference. Fourteen days of Lactobacillus reuteri probiotic 

consumption increased salivary sIgA levels in children diagnosed with Thalassemia major with gingivitis, though the 

increase was not statistically significant. 
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INTRODUCTION 

In thalassemia there is a defect in the 

polypeptide chain that makes up the globin molecule 

in haemoglobin.1 Haemoglobin is the oxygen-carrying 
component of red blood cells. This abnormality makes 

red blood cells easily damaged, resulting in anaemia. 

The World Health Organization (WHO) estimates that 
about 7% of the world's population are carriers of the  

 
 

 

Thalassaemia trait. Every year around 300,000 - 

500,000 newborns are born with severe haemoglobin 
disorders, and 50,000 to 100,000 children die from beta-

thalassaemia, 80% of whom are from developing 

countries. Indonesia is one of the countries in the world's 
Thalassemia belt, which is a country with a high number 

of carriers of the Thalassemia trait.2 Prevalence is most  
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prevalent around the Mediterranean sea, such as Italy, 

Greece, Turkey, West Asia, North Africa, South Asia, 

and Southeast Asia such as Thailand and Indonesia.3 
Based on its clinical severity, thalassemia can 

be classified into thalassemia minor, thalassemia 

intermedia, and thalassemia major.4  In Thalassaemia 
major, patients require regular blood transfusions for 

life with an average of two to four weeks of blood 

transfusions throughout their life by maintaining 

haemoglobin levels above 10 g/dl.1 One of the major 
complications in routinely transfused patients is iron 

overload resulting in irregular antibody development.3 

Excess free iron can accumulate in tissues and blood, 
catalysing the formation of Reactive Oxygen Species 

(ROS). ROS in the oral cavity can increase the risk of 

biofilm formation and affect the quality and quantity 
of saliva. This also has an effect on increasing the risk 

of periodontal disorders gingivitis.5  

sIgA acts as a first line of defence against 

periodontal pathogens and inhibits bacterial 
attachment.6 Salivary sIgA levels in children with 

Thalassemia major who experience gingivitis are 

lower.7 If salivary sIgA levels are decreased it can lead 
to an increased risk of periodontal tissue infection.6 

Probiotic bacteria can stimulate the immune system 

which will increase sIgA production.8 A study has 
proven that the administration of probiotic strain 

Lactobacillus reuteri for 14 days in healthy people can 

reduce gingival inflammation.9 Previously there was 

also research with the consumption of probiotic 
supplements for 14 days able to increase salivary sIgA 

levels.6 However, there has been no research on 

salivary sIgA levels in children with Thalassemia 
major who experience gingivitis before and after 

probiotic consumption. Based on this, the author is 

interested in examining the difference in sIgA levels 

before and after probiotic consumption in the saliva of 
children with Thalassaemia major who experience 

gingivitis. 

 

METHOD 

This research employed an experimental test 
design involving 16 children aged 6–12 years 

diagnosed with Thalassemia major. The study was 

conducted in the Blood Transfusion Room at RSUPN 
Dr. Cipto Mangunkusumo. The study analyzed 

changes in sIgA levels in children with gingivitis 

before and after a 14-day intervention with 
Lactobacillus reuteri probiotics DSM 17938 and 

Lactobacillus reuteri ATCC PTA 5289, using the 

BioGaia Interlac Pro-D brand (POM SI214591521). 

Ethical approval was obtained under letter number 
KET 1346/UN2.F1/ETIK/PPM.00.02/2024 from the 

Research Ethics Committee of the Faculty of 

Medicine, Universitas Indonesia – RSUPN Dr. Cipto 
Mangunkusumo. 

The inclusion criteria were: 1. Subjects  

 
 

diagnosed with thalassemia major with blood transfusion 

every two to four weeks; 2. Aged 6-12 years; 3. Having 

gingivitis. Exclusion criteria are: 1. Subjects have other 
systemic diseases (Tuberculosis, Human 

Immunodeficiency Virus); 2. Subjects took antibiotics 

and other probiotics one month before the study; 3. Girls 
who have begun menstruation. 

Sampling was conducted through purposive 

sampling. The sample size was calculated using the 

G*Power application version 3.1.9.6 for a paired t-test 
(two-tailed) with an effect size of 0.75, based on previous 

studies, an α of 0.05, and a power of 0.80. The total 

sample size required was 16 subjects. 
After obtaining informed consent from the 

subjects and their parents, the study commenced with 

unstimulated saliva sampling before probiotic 
administration. Participants and their parents were 

educated on oral hygiene and instructed to brush their 

teeth using fluoride toothpaste twice daily, in the morning 

after breakfast and at night before bed. Probiotics were 
administered for 14 days, with instructions for the 

subjects to dissolve probiotic lozenges in their mouths for 

approximately two minutes after brushing their teeth at 
night before sleeping. Subjects were instructed not to eat 

or drink for one hour after consuming the probiotics and 

to refrain from using other probiotic products during the 
testing period. After 14 days of probiotic consumption, 

unstimulated saliva was collected again. Two millilitres 

of saliva was collected using a centrifugator tube. The 

sIgA levels in the saliva samples, both before and after the 
intervention, were measured using an ELISA method with 

Bioenzy brand. 

 

RESULTS 

The research subjects, aged 6–12 years, had an 
average sIgA level of 0.97 ± 0.54 microliter (µl) before 

consuming Lactobacillus reuteri probiotics and 1.31 ± 

0.73 µl after 14 days of probiotic consumption. A 
Shapiro-Wilk normality test (n ≤ 50) was conducted on 

the sample size of 16 before performing the mean 

difference analysis. The normality test confirmed a 

normal distribution of sIgA levels before and after 
treatment. A paired t-test was then used to compare the 

mean sIgA levels before and after 14 days of consuming 

Lactobacillus reuteri probiotics, with a significance level 
of p<0.05. While the mean sIgA levels increased after the 

intervention, the paired t-test results showed that this 

difference was not statistically significant, with a p value  
= 0.100) (Table 1). 
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Table 1. Comparison of sIgA levels before and after consuming the probiotic Lactobacillus reuteri for 14 days 

 

a Normal distribute data, presented in mean ± SD 

* Paired t-test, P>0,05 

 

DISCUSSION 
All subjects in this study were children aged 

6-12 years. The consideration of choosing this age is 

the dental phase mixed with exfoliation of primary 

teeth and eruption of permanent teeth so that the 
possibility of finding gingival inflammatory 

conditions is quite high.7 Children with Thalassaemia 

major have a high prevalence of gingivitis. According 
to research studies, children aged 5-18 years with 

Thalassaemia major experience gingivitis as much as 

92.2% ranging from mild to severe.10 Another 
consideration for choosing this age is that in 

thalassaemia major children with a routine history of 

blood transfusions, their growth and development will 

have minimal complications until they reach the age of 
12 years. After this age, complications can arise due to 

the accumulation of excess iron deposits due to annual 

transfusions.11  
The method of measuring gingivitis in this 

study was the Modified Gingival Index (MGI) 

according to Lobene. This method was chosen because 

it is a modification of the Löe and Silness Gingival 
Index measurement with changes in criteria through a 

non-invasive way using clinical images without the 

use of probes. This is important because in 
thalassaemia children the use of periodontal probes for 

the measurement of gingivitis should be avoided.12 As 

the literature states in the field of dentistry, 
Thalassaemia minor, major or intermedia differs in its 

treatment plan. Before starting treatment, attention 

should be focused on the type of Thalassemia, 

haemoglobin level, degree of iron overload, relative 
organs involved, and the overall prognosis of the 

patient. Any kind of invasive procedure should be 

performed immediately after blood transfusion 
followed by antibiotic prophylaxis as these patients 

have anaemia, haemolysis and ineffective 

erythropoiesis and thus have a greater risk of 

infection.1 
This study used saliva samples because sIgA 

is abundant in saliva, which is 90 - 98%.13 Saliva 

samples were taken because they are in the oral cavity 
and are in direct contact with the gingiva. Because this  

 

study took subjects with gingivitis, the sIgA used was 

taken from saliva. Saliva sampling in this study was 
carried out in the morning between 08.00 and 11.00. The 

reason for sampling at this hour is to avoid bias in the 

results of salivary sIgA levels due to the circadian rhythm 
of the body. Circadian rhythm is the physiological 

behaviour of the body to adapt to changes in time over 24 

hours and is regulated by the hypothalamus. Circadian 

rhythms can affect salivary flow rates and cause changes 
in the concentration of salivary sIgA levels. Salivary sIgA 

levels have a diurnal rhythm, where salivary sIgA levels 

are highest in the morning and decrease until the evening. 
In addition, at this hour it is estimated that the research 

subjects have had breakfast and there is a break of about 

90 minutes before sampling. Saliva sampling was carried 

out in unstimulated saliva conditions. Saliva sampling is 
done without stimulation because stimulated saliva has 

higher sIgA levels than unstimulated saliva.7 

The results of this study showed that the mean 
sIgA level before consumption of probiotic Lactobacillus 

reuteri was 0.97 ± 0.54 µl, and the mean sIgA level after 

14 days of consumption of probiotic Lactobacillus reuteri 
was 1.31 ± 0.73 µl. The average results showed an 

increase in salivary sIgA levels. The increase is in line 

with research on gargling with probiotic solution for 14 

days can increase salivary sIgA levels in the elderly age 
group. Factors that can affect salivary sIgA levels include 

oral conditions, systemic conditions, physical activity and 

nutrition.6 This is associated with the systemic conditions 
of children with major thalassaemia have been studied 

and found that the salivary sIgA levels of children with 

major thalassaemia are lower at 111,541 ± 71,000 
micrograms (µg/ml) and in normal children at 186,136 ± 

92,342 µg/ml.7 These results indicate that there is a 

significant difference in salivary sIgA levels in beta major 

thalassaemia children and normal children who 
experience gingivitis. Gingivitis indicates an infection in 

the oral cavity, so the body will respond by activating the 

humoral immune response. Until now, several studies 
have been conducted to determine the condition of 

humoral and cellular immunity in thalassaemia major 

children. One study suggested changes in serum  

Variable Time n Mean ± SD P Value 

sIgA Before 16 0,97 ± 0,54a 0,100* 

 After 16 1,31 ± 0,73a 
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immunoglobulin levels and changes in the number and 

function of B cells and T cells which may be caused 

by repeated antigen exposure due to blood transfusion  
treatment in thalassaemia major children.14 

 Probiotic therapy has recently been widely 

used as an adjunctive therapy to restore dysbiosis in 
the oral cavity such as periodontal disease. However, 

there has been no research on salivary sIgA levels of 

children with thalassaemia major who experience 

gingivitis before and after consumption of 
Lactobacillus reuteri. The results of this study showed 

an increase in salivary sIgA levels after the use of 

probiotic Lactobacillus reuteri but the difference was 
not statistically significant. This could be attributed to 

indirect mechanisms of probiotics in the oral cavity, 

including modulation of innate and adaptive immune 
function. Lactic acid bacteria can interact with 

immunocompetent cells, such as macrophages and T 

cells, leading to changes in cytokine production and B 

cells that will differentiate into plasma cells. Plasma 
cells will produce sIgA.15 This is consistent with the 

literature that probiotics can activate and modulate the 

host immune system for a longer time under certain 
systemic conditions literature that probiotics can 

activate and modulate the host immune system for a 

longer time under certain systemic conditions.16 
 All subjects in this study reported no 

complaints or side effects during probiotic use. This is 

consistent with previous studies that daily probiotic 

use has been shown to be safe and well tolerated. The 
Center for Disease Control (CDC) supports the 

conclusion that the incidence of Lactobacillus reuteri 

bacteraemia is inconsistent and its oral use is safe.17 To 
the best of the researchers' knowledge, this study is the 

first study conducted to see the difference in salivary 

sIgA levels of children with thalassemia major who 

experience gingivitis after probiotic Lactobacillus 
reuteri consumption. 

 

CONCLUSION  

 This study concluded that consumption of 

probiotic L.reuteri for 14 days can increase salivary 

sIgA levels in children with thalassaemia major who 
experience gingivitis but the increase is not 

statistically significant. 
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