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ABSTRACT

Objective: The objective of this research is to investigate the differences in salivary secretory immunoglobulin A (sIgA) levels between children with 
gingivitis who have acute lymphoblastic leukemia (ALL) and are in the maintenance phase of chemotherapy and the levels in healthy children with 
gingivitis.

Methods: This study used cross-sectional and laboratory observation methods with 19 ALL children and 19 healthy children who all had mild 
gingivitis. Two mL of saliva were collected and stored at −200°C. Then, salivary sIgA levels were measured using the ELISA method.

Results: The results indicate an insignificant difference (p>0.05) in salivary sIgA levels between the ALL children in the maintenance phase with the 
level of 21.38 (7.23–107.26) and 37.26 (11.24–135.63) for the healthy children.

Conclusion: There is no significant difference in salivary sIgA levels between the ALL children in the maintenance phase and the healthy children.
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INTRODUCTION

Leukemia is a malignant disease that originates from blood-forming 
tissue such as bone marrow, causing many blood cells to be produced 
and enter the bloodstream. Acute lymphoblastic leukemia (ALL) is the 
most common type of leukemia [1,2].

Some oral complications found in children with ALL are ulcers, mucosal 
and spontaneous gingival bleeding, and xerostomia [3]. Secretory 
immunoglobulin A (sIgA) is one of the immunoglobulins contained in 
saliva, and it is affected by the systemic state of the body, as evidenced 
by several studies suggesting a decrease in sIgA in systemic diseases, 
such as ALL [4].

The main treatment for ALL in children is chemotherapy [5,6]. Research 
has been done to study the condition of saliva in children with ALL 
during various phases of treatment, but there has been no research 
on the level of sIgA saliva during the maintenance phase. Due to this, 
the authors were interested in examining differences in salivary sIgA 
levels between children with gingivitis who have ALL and are in the 
maintenance phase of chemotherapy and the levels in healthy children 
with gingivitis.

MATERIALS AND METHODS

Subjects
This study was performed on 38 children aged 3–16 years who were 
recruited from the Dharmais Cancer Hospital, Yayasan Kasih Anak 
Kanker Indonesia, the Pediatric Dentistry Clinic Faculty of Dentistry 
Universitas Indonesia, and the Oral Laboratory Faculty of Dentistry 
Universitas Indonesia. The subjects were divided into two groups, one 
consisting of 19 children with ALL and one consisting of 19 healthy 
children. All subjects had to be in a normal weight range according to 
Kartu Menuju Sehat, and all had mild gingivitis with a score of 1–2 on 
Lobene modified gingival index. The subjects and their parents received 
verbal and written information about the study and given consent 

forms. Dental examinations were conducted by one trained examiner 
for all subjects.

The study design, protocol, and informed consent were approved by 
the Ethics Committee of the Faculty of Dentistry Universitas Indonesia. 
The procedures, possible discomforts or risks, and potential benefits 
were fully explained to the subjects and their parents. Written informed 
consent was obtained from the parents of all children enrolled in this 
study before the investigation.

Methods
This study was a laboratory observation using a cross-sectional method. 
The sample was saliva collected from study participants between 08.00 
and 11.00 in the morning. The subject was asked to accumulate saliva 
in the floor of the mouth, and then, the saliva was taken with a sterile 
pipette. Whole saliva was collected in a sterile sample separator tube. 
About 2 mL of saliva was collected. The sample was stored at −200°C 
until it was analyzed. The ELISA method was used to make a quantitative 
determination of salivary sIgA levels using a salivary secretory IgA kit 
from Salimetric LLC, USA.

Statistical analysis
The Mann–Whitney U-test was used to compare salivary sIgA levels in 
children with ALL and healthy children.

RESULTS

There were 38 subjects in this study ranging from 3 to 16 years of age, 
all with mild gingivitis, in accordance with the inclusion criteria. The 
sample consisted of 19 children with ALL in the maintenance phase and 
19 healthy children.

The Shapiro–Wilk normality test indicated the abnormal distribution of 
saliva sIgA levels in the children in the maintenance phase of treatment 
for ALL and the healthy children. Similarly, the statistical analysis using 
the Mann–Whitney test had a significance of p≤0.05. Table 1 shows that 
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there was an insignificant difference in salivary sIgA levels between 
children with ALL and healthy children (p>0.05).

DISCUSSION

This study was conducted at the Dharmais Cancer Hospital, Yayasan 
Kasih Anak Kanker Indonesia, the Pediatric Dentistry Clinic of the Faculty 
of Dentistry Universitas Indonesia, and the Oral Biology Laboratory of 
the Faculty of Dentistry Universitas Indonesia. The Dharmais Cancer 
Hospital is a special referral hospital for cancer in Jakarta, and during 
the past 9 years, has reported that leukemia was the most common type 
of childhood cancer treated in the facility. Since 2014, there have been 
46 new leukemia patients admitted to this hospital.

The age range of 3–16  years old was selected based on the previous 
studies. IgA-producing plasma cells are not found in the mucosa before 
the age of 10 days but then increase rapidly in the 1st month of life [7,8]. 
There is an increase in sIgA levels during the first 4 years of life, and 
these levels increase dramatically by the age of 5 years. The sIgA level 
then drops back and remains constant after the age of 7, and there is no 
significant difference in sIgA levels in those between 15 and 70 years of 
age. Other studies have shown that saliva is stable between the ages of 
10 and 12 years [9,10].

Saliva collection was limited to between the hours of 08.00 and 11.00 
in the morning, WIB, as it was between breakfast and lunch. Subjects 
were asked not to eat an hour before saliva collection to minimize 
bias due to salivary stimulation [11,12]. This time span was also 
selected to prevent sIgA level bias due to the influence of circadian 
rhythms [13,14]. Based on a previous study, it is known that the highest 
salivary sIgA concentrations are in the morning and levels decrease to 
their lowest value at the night [15-17]. In addition, salivary flow rate is 
higher at the night than in the morning and is inversely proportional to 
IgA concentration. This is due to more sympathetic nervous activity in 
the morning than at any other time, and increased sympathetic activity 
reduces salivary flow rate. Saliva taken in this study was unstimulated 
saliva because sIgA levels in stimulated saliva are lower than in 
unstimulated saliva [18-20].

The design of this study was cross-sectional. Collection of saliva samples 
was done one at a time, and the sIgA level was then measured from the 
saliva sample. In medical research, cross-sectional studies are one of 
the most commonly used forms of observational studies. The advantage 
of this type of the study is that it is relatively cheap, easy, and quick to 
obtain the results. However, this study could not describe the disease 
because it was only taken once [21-23].

Based on the Mann–Whitney test, it was known that there was an 
insignificant difference in salivary sIgA levels between children 
with ALL and normal children. These results were consistent with 
thecearlier studies that reported salivary sIgA levels in children with 
ALL were lower than levels in healthy children. It is known that sIgA 
levels can decrease due to the cancer itself and can continue decreasing 
for up to 6 months. Anticancer therapy is considered to be ineffective in 
reducing sIgA levels, but other studies have found that chemotherapy 
drugs do cause a decrease in salivary sIgA levels [3,34]. The decrease 

of salivary sIgA levels can also be due to immunosuppression in B cells, 
which then affects functional products such as IgG, IgM, and IgA. The 
decrease in sIgA levels not only affects salivary antimicrobial activity 
but also the salivary antioxidant capacity, thus making the oral mucosa 
susceptible to injury and infection [24].

The previous studies have demonstrated that the cellular and 
humoral immune systems will return to normal after antineoplastic 
therapy is completed. The level of immunoglobulin in children with 
ALL will increase 6–7  months after the onset of chemotherapy [23]. 
Researchers noted that salivary sIgA levels would return to normal 
after the maintenance phase was over and for as long as 5 years after 
chemotherapy was completed. This was seen from the salivary sIgA 
levels of the children with ALL in this study. The tendency of a return 
to normal salivary sIgA levels in children with ALL was shown in this 
study by the lack of significant differences in sIgA levels between the 
children with ALL and the healthy children even though both groups 
entered the study with the same inflammatory conditions.

CONCLUSION

It can be concluded that there is no significant difference between 
salivary sIgA levels of children with ALL and healthy children, even with 
the generally lower salivary sIgA levels in the children with ALL.
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