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ABSTRACT 
Bacterial infection is the dominant factor in most cases of otitis media. The middle ear mucosa acts as the 
main barrier to pathology, innate immunity plays a key role in maintaining protection against pathogenic 
bacteria, one of which is by activating toll-like receptors-2 (TLR2). The aim of this study was to compare 
TLR2 expression in chronic suppurative otitis media (CSOM) with and without cholesteatoma. This research 
method is analytic observational with cross sectional approach. The total sample was 55 samples, 38 
samples of middle ear secretions (12 samples in the CSOM group with cholesteatoma and 26 samples in 
the CSOM group without cholesteatoma), and 17 samples of the middle ear mucosa (4 samples in the 
CSOM group with cholesteatoma and 13 in the CSOM group without cholesteatoma). .TLR2 expression 
was measured by ELISA method. The results showed that the expression of TLR2 in samples of middle 
ear secretions was not significantly different (p=0.180), TLR2 expression in samples of middle ear mucosa 
was not significantly different (p=0.395), TLR2 expression in samples of middle ear secretions and middle 
ear mucosa was not significantly different in CSOM with and without cholesteatoma (p=0.332, p=0.412). 
So it can be concluded that there is no difference in TLR2 expression in CSOM with and without 
cholesteatoma, these findings indicate that TLR2 plays the same role in both groups. 
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BACKGROUND 
Bacterial infection is a dominant factor in most cases of otitis media which swiftly activates 
the host mucosal immune response, inducing leukocytic infiltration, mucosal hyperplasia 
and effusion of middle ear. The innate mucosal immune system, characterized by 
epithelial and other mucosal cells, has both anti-infectious and barrier functions. The 
middle ear mucosa acts as a major barrier in otitis media pathology, as the middle ear 
mucosa is the first line of defense against bacteria.1 Therefore, the middle ear is 
considered to be an immunological dynamic site, where innate immunity plays a key role 
in protection against bacterial pathogens and maintenance middle ear function.2 

The middle ear cavity should remain sterile, and the same time maintain highly effective 
barrier against pathogens, which can be achieved with high mucosal expression of TLR. 
Human studies have been carried out regarding the role of TLR in otitis media. Jotic, 2015 
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found that in humans, polymorphisms in the genes encoding TLRs have been shown to 
be associated with susceptibility to otitis media.2 Lee et al, identified mutations in TLR2 
and TLR4 in patients with otitis media.3 Jesic et al found that TLRs 2 and 4 mediate 
Chronic inflammation and immune response in chronic otitis media in children and 
adults.4 Preciado, 2017 in his latest report on molecular and cellular developments in otitis 
media suggested aberrations in mRNA and protein levels of TLR2, TLR4, TLR5, and 
TLR9 in samples. Mucosa and middle ear secretions are also associated with 
susceptibility to otitis media.5 

Recent data have demonstrated an important role for TLRs in the inflammatory response 
to bacteria in the ear, and these receptors are particularly important during recovery from 
otitis media in rats.1 

Involvement of the innate immune system and TLR in otitis media has relevance for new 
target therapeutic strategies, such as vaccination and immunotherapy in otitis media.6 

 

METHOD 

This research method is analytic observational with cross sectional approach. 

Patient Selection: The research subjects were selected from 12 patients CSOM with 
cholesteatoma and 28 CSOM without cholesteatoma. Each sample was examined for 
TLR2. The total sample was 55 samples, 38 samples of middle ear secretions  consisting 
of 12 samples in the CSOM group with cholesteatoma and 26 samples in the CSOM 
group without cholesteatoma, and 17 samples of the middle ear mucosa consisting 4 
samples in the CSOM group with cholesteatoma and 13 in the CSOM group without 
cholesteatoma. All patients are diagnosed based on history, physical examination and 
CT-Scan of temporal bone examination. Patients with acute suppurative otitis media, 
inactive chronic suppurative otitis media, congenital and primary acquired cholesteatoma, 
and patients with a history of other acute and chronic infectious diseases were not 
included as subjects in this study 

Middle Ear Secretion Collection: The external auditory canal was cleaned, and the 
middle ear discharge was collected using sterile cotton swabs than placed in an 
Eppendorf tube contains 1 ml phosphate buffer saline (PBS).The samples were stored in 
a freezer with a temperature of -20°C for further use in ELISA.  

Middle Ear Mucosa Collection: During each operation, the middleear mucosa was 
exposed via tympanostomy anterior or posterior. The mucosae were collected using a 
microcurette and forceps than placed in an Eppendorf tube contains 1 ml phosphate 
buffer saline (PBS) than stored in a freezer with a temperature of -20°C for further use in 
ELISA.  
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Elisa: TLR2 protein levels were selectively tested by ELISA kits. The standard curve 
range of the ELISA kit is 0,1 ng/ml – 40 ng/ml and sensitivity are 0,054 ng/ml. Middle ear 
secretion and mucosa from the two groups were recollected. Middle ear secretion and 
mucosa homogenized in 0.5 ml of PBS. All samples were centrifuged for 5 min at 5,000 
g and the supernatant was tested in duplicate for TLR2 according to the manufacturer’s 
instruction 

Statistical Analysis: Data were analyzed using SPSS (Statistical Package for Social 
Sciences)version 25.0 for Windows. Samples were analyzed using Kolmogorov-Smirnov 
test, Chi-Square test, independent T-test and Mann-Whiyney test. 

RESULTS 

In this study, the highest sample age was in the 11-20 year age group as many as 11 
samples (27.5%), and the least found in the >50 year age group with a total sample of 4 
samples (10%) and in the 1-10 year age group. no samples found. 

Most of the sexes in this study were male as many as 24 samples (60%) and female as 
many as 16 samples (40%). Meanwhile, based on the type of CSOM, 28 (70%) CSOM 
were found without cholesteatoma and 12 (30%) CSOM with cholesteatoma. 

Table 1 also shows that 30 patients (75%) were unilateral, where the right ear was 18 
patients (45%) and the left ear was 12 patients (30%) while in both ears there were 10 
patients (25%). 

 

Table 1. Characteristics of age, sex, type of CSOM, and the ear involved 

Variable n (40) % 

Age group     

1 -10  Years 0 0 

11 - 20 Years 11 27.5 

21-30  Years 10 25 

31-40 Years 8 20 

41-50 Years 7 17.5 

> 50 Years 4 10 

Sexes :     

Man 24 60 

Woman 16 40 

Types of CSOM:     
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Variable n (40) % 

CSOM without Cholesteatoma  28 70 

CSOM with Cholesteatoma 12 30 

Ears Involved:   

Just right 18 45 

Just left 12 30 

      Both of them 10 25 

 

In table 2 the expression of TLR2 in secretions varies from 0.176 to 0.304 with a mean of 
0.226 ± 0.027. Based on the Kolmogorov-Smirnov test, the distribution of TLR2 data in 
secretions is normally distributed. In contrast to the expression of TLR2 on the mucosa 
varied from 0.053 to 0.262 with a mean of 0.227 ± 0.047. Based on the Kolmogorov-
Smirnov test, it was found that the distribution of TLR2 data on the mucosa was not 
normally distributed. 

 

Table 2. TLR2 . Sample Distribution 

Variable N Minimum Maximum Mean SD 
Data 
Distribution* 

TLR2 Secret 38 0,176 0,304 0,226 0,027 Normal 

TLR2 Mucosa 17 0,053 0,262 0,227 0,047 Abnormal 

*Kolmogorov-Smirnov test 

In table 3, it was found that the mean age in the cholesteatoma group was 28.2, while in 
the group without cholesteatoma 33.0, the Independent-t test was performed and it was 
obtained p = 0.301 (p>0.05), this indicates that the two CSOM groups are homogeneous 
in terms of age. 

 

Table 3. Mean Age of Sample 

OMSK N Mean SD p 

 Cholesteatoma 12 28,2 12,9 0,301 

No Cholesteatoma 28 33,0 13,7  

                   Independent-t test 
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Table 4 shows that from 24 male patients (9 with cholesteatoma and 15 without 
cholesteatoma), and from 16 female patients (3 with cholesteatoma and 13 without 
cholesteatoma). After the Chi Square test, the p value = 0.205 (p>0.05), this indicates 
that the two CSOM groups are homogeneous in terms of sexes. 

 

Table 4. Distribution of Gender 

Sexes 

CSOM 

Total 
Cholesteatom
a 

No 
Cholesteatom
a 

 Man N 9 15 24 

% 75,0% 53,6% 60,0% 

Women N 3 13 16 

% 25,0% 46,4% 40,0% 

Total N 12 28 40 

% 100,0% 100,0% 100,0% 

 

Table 5 on 12 samples in the cholesteatoma group 4 in the right ear, 5 in the left ear and 
3 in both ears. In 28 samples without cholesteatoma 14 in the right ear, 7 in the left ear 
and 7 in both ears. Chi Square test was performed and obtained p value = 0.523 (p> 
0.05), this indicates that the two groups of CSOM are homogeneous in terms of ears. 

 

Table 5. Distribution of Ears 

Ears 

CSOM 

Total 
Cholesteatom
a 

No 
Cholesteatom
a 

 Right N 4 14 18 

% 33,3% 50,0% 45,0% 

Left N 5 7 12 
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% 41,7% 25,0% 30,0% 

Right/L
eft 

N 3 7 10 

% 25,0% 25,0% 25,0% 

Total N 12 28 40 

% 100,0% 100,0% 100,0% 

         Chi Square test (p=0,523) 

In table 6 the expression of TLR2 in secretions without cholesteatoma with a mean value 
of 0.230 is higher than the expression of TLR2 in cholesteatoma secretions with a mean 
value of 0.218, because the data are normally distributed, independent t-test was 
performed and obtained p=0.180 (p>0.05), this shows not significantly different. TLR2 
expression in mucosa without cholesteatoma with a mean value of 0.237 was higher than 
TLR2 expression in cholesteatoma mucosa with a mean value of 0.193, Mann-Whitney 
test obtained p=0.395 (p>0.05), this indicates not significantly different. 

 

Table 6. Comparison of TLR2 by CSOM 

Variable OMSK N Mean SD p 

TLR2 Secret Cholesteatoma 12 0,218 0,033 0,1801) 

No Cholesteatoma 

 

26 0,230 0,024  

TLR2 Mucosa Cholesteatoma 4 0,193 0,094 0,3952) 

No Cholesteatoma 

 

13 0,237 0,015  

1)Independent-t test        2)Mann-Whitney test 

Table 7 shows that in the cholesteatoma group, the expression of TLR2 in the secretory 
sample with a mean of 0.218 was higher than that of the mucosa with a mean value of 
0.193. Mann-Whitney test was performed and the p value = 0.332 (p>0.05), this indicates 
not significantly different. In the group without cholesteatoma, TLR2 expression was also 
found in the secretory sample with a mean of 0.230 lower than the mucosa with a mean 
value of 0.237. Mann-Whitney test was performed and obtained p value = 0.412 (p>0.05), 
this indicates not significantly different. 

 

Table 7. Comparison of TLR2 by Specimen 
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OMSK  Specimen N Mean SD p* 

Cholesteatoma 

 

 Secret 12 0,218 0,033 0,332 

Mucosa 4 0,193 0,094  

No 
Cholesteatoma 

 

 Secret 26 0,230 0,024 0,412 

Mucosa 13 0,237 0,015  

*Mann-Whitney test 

DISCUSSION 

In table 1 it can be seen that most CSOM are at a fairly young age, which is less than 30 
years. The most samples were in the 11-20 year age group as many as 11 samples 
(27.5%) and the least found in the >50 year age group with a total sample of 4 samples 
(10%). 

The same thing was found in research by Djamin (2020) which got the most samples 
found in the 11-20 year age group as many as 14 samples (46.67%). 

In Table 3, an analysis of the average age of the sample was performed, the mean age 
value in the cholesteatoma group was 28.2 while the group without cholesteatoma was 
33.0. The mean value of the two groups was not significantly different (p>0.05). This 
shows that the two groups are homogeneous in terms of age. In general, the mean age 
in the cholesteatoma group was lower than the group without cholesteatoma, this is 
because generally CSOM with cholesteatoma manifests earlier and tends to have more 
severe symptoms, thus generally encouraging patients to seek treatment early. 

In table 4, the Chi square test was carried out to assess the distribution of sex in both 
groups, the p value = 0.205. The distribution of sex in the two groups was not significantly 
different (p>0.05). 

Most of the sexes in this study were male with a ratio of 1.5 : 1 compared to female. The 
number of male samples was 24 samples (60%) and female samples were 16 samples 
(40%). This is in line with research conducted by Djamin (2020), and Pancawati (2016) 
where the most CSOM are male.7,8 

Based on the type of CSOM, there were 28 (70%) CSOM without cholesteatoma and 12 
with cholesteatoma (30%). The same thing was also found in Djamin's study (2020), 
namely 20 (66.67%) CSOM without cholesteatoma and 10 (33.33%) CSOM with 
cholesteatoma. The same thing was found in research by Novita (2014) at RSUP Haji 
Adam Malik Medan with benign CSOM (without cholesteatoma) 19 (76%) while the 
malignant type (with cholesteatoma) as many as 6 (24%),  and research by Pancawati 
(2016) at RSUP dr. Wahidin Sudirohusodo Makassar who received CSOM without 
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cholesteatoma as many as 35 (67.3%) and CSOM with cholesteatoma as many as 17 
(32.3%). , social status, economy, health, and inappropriate use of antibiotics. 7,9 

In table 5, the Chi square test was carried out to assess the distribution of the ears in both 
groups, the p value = 0.503. The distribution of sex in the two groups was not significantly 
different (p>0.05). 

Based on the involved ear, 30 patients (75%) were unilateral where the right ear was 
more abundant, namely 18 patients (45%) and the left ear as many as 12 patients (30%), 
while in both ears as many as 10 patients (25%). , similar to Djamin's study (2020) 
obtained as many as 22 patients (73.34%) were unilateral where the right ear was more, 
namely 14 patients (46.67%) and the left ear as many as 8 patients (26.67%) while in 
both ears as many as 8 patients or 26.67%,7 research by Dewi et al (2013) at H. Adam 
Malik Hospital Medan where the most infected ears were right 9 subjects (39.1%), left 6 
subjects (26.1%), and bilateral 8 subjects (34.8%).10 Similarly, it was found by Shrestha 
et al (2011) that the most infected ears were right, namely 114 (49.6%), left 102 (44.3%) 
and bilateral 7 (6.1%).11 

Based on the data in table 6 on the sample of secretions, the mean value of TLR2 levels 
in CSOM with cholesteatoma is 0.218, while in CSOM without cholesteatoma it is 0.23. 
In general, TLR2 levels in samples of CSOM secretions without cholesteatoma were 
higher than samples of CSOM secretions with cholesteatoma. However, the results of the 
independent t-test obtained p value = 0.180 (p> 0.05) which means there is not 
significantly different in the mean value of TLR2 between the secretions of CSOM patients 
with cholesteatoma and CSOM patients without cholesteatoma. 

Based on table 6 data on mucosal samples, the mean value of TLR2 levels in CSOM with 
cholesteatoma is 0.193, while in CSOM without cholesteatoma it is 0.237. In general, 
TLR2 levels in CSOM mucosal samples without cholesteatoma were higher than CSOM 
mucosal samples with cholesteatoma. However, from the results of the Mann-Whitney 
test, p value = 0.395 (p> 0.05) which means there is not significantly different in the mean 
value of TLR2 between the mucosa of CSOM patients with cholesteatoma and CSOM 
patients without cholesteatoma. 

Jotic et al (2015) also found not significantly different in TLR2 genotype polymorphisms 
in CSOM with cholesteatoma and without cholesteatoma. TLR2 expression was more 
dependent on changes in middle ear mucosa and type of CSOM, compared to bacterial 
findings. This suggests that mucosal changes are closely related to middle ear TLR2 
activity. There were significant differences in the immunohistochemical activity of TLR2 
between edematous, granular and cholesteatoma mucosa. 

Hirai et al (2013) using an immunohistochemical examination technique found higher 
TLR2 expression in CSOM with cholesteatoma than controls and higher TLR2 expression 
in CSOM without cholesteatoma compared to controls.12 
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Jesic et al (2014) with histopathological and immunohistochemical examination 
techniques, with the number of samples of CSOM without cholesteatoma as many as 33, 
and CSOM with cholesteatoma as many as 18. The specimens examined in the CSOM 
group without cholesteatoma were taken from edematous mucosa and polypoid mucosa, 
and in the CSOM group with cholesteatoma is taken from perimatric cholesteatoma. 
Significant TLR2 was strongly expressed in CSOM with cholesteatoma compared to 
CSOM without cholesteatoma, with the Kruskal-Wallis statistical test p value = 0.004 
(p<0.05).4 

The opposite result was found by Si (2014) who investigated the role of middle ear 
mucosal immunity in the pathogenesis and recovery of CSOM through evaluation of TLR2 
expression using Real Time - PCR and Western blot on the middle ear mucosa with a 
total sample of 72 ears with CSOM compared to 71 ears. with chronic otitis media and 68 
control ears, and found lower levels of TLR2 mRNA and TLR2 protein levels in CSOM 
middle ear mucosa compared to normal and chronic otitis media middle ear mucosa. 
TLR2 mRNA and protein levels showed no difference between the control group with 
chronic otitis media.1 

The findings in this study were generally TLR2 levels in CSOM secretions and mucosal 
samples without cholesteatoma were higher than CSOM secretions and mucosal 
samples with cholesteatoma. The lower TLR2 levels in the cholesteatoma CSOM group 
have no clear reason. One possibility is individual host variability in TLR2 expression. 
Several studies have shown that the ability of some individuals to respond appropriately 
to TLR ligands may be impaired by single nucleotide polymorphisms in TLR genes that 
can alter the characteristics of the amino acid sequence promoter and affect expression 
levels. 

Another reason that causes the diversity of TLR2 expression is that there is no grouping 
history of previous antibiotic, anti-inflammatory and immunostimulant treatment. 
Hamshary et al (2020) through their research on acute otitis media, found a decrease in 
TLR2 expression in patients receiving antibiotic therapy compared to values before 
therapy, on the other hand there was a significant increase in TLR2 expression in patients 
receiving immunostimulant therapy, and there was a significant increase in TLR2 
expression. significantly on TLR2 expression in patients receiving immunostimulant and 
antibiotic therapy compared to those given antibiotics alone. The role of antibiotics against 
bacterial infections that cause can be enhanced by immunostimulants which will increase 
the expression of TLR2 which plays an important role in system stimulation. This study 
was conducted at a referral center hospital where most of the patients came with various 
medical history.13 

Taken together, these data suggest that differences in TLR expression levels may be 
related to the various abilities observed in otitis media recovery. Individual variability in 
TLR expression may be related to variability in otitis media recovery. Down regulation of 
TLR2 expression in CSOM patients may indicate an inefficient body defense in the middle 
ear, leading to recurrent infection and persistent inflammation, which ultimately leads to 
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recurrent, persistent suppurative chronic middle ear disease. causes inhibition of bacterial 
clearance and resolution of inflammation, and higher TLR2 expression ensures sterile 
conditions while creating an effective barrier against bacterial pathogens. 

Based on the data in table 7 in the group of CSOM patients with cholesteatoma, the mean 
value of TLR2 levels in the secretory sample was 0.218 while the mucosal sample was 
0.193. From the results of the Mann Whitney test, p value = 0.332, (p> 0.05), which means 
that there is not significantly different in the mean TLR2 level between the secretory 
sample and the mucosal sample in the CSOM patient group with cholesteatoma. 

Based on the data in table 7 in the CSOM patient group without cholesteatoma, the mean 
value of TLR2 levels in the secretory sample was 0.230 while the mucosal sample was 
0.237. In general, the TLR2 levels in the mucosal samples were higher than the secretory 
samples, but from the Mann-Whitney test, the p value = 0.412 (p> 0.05) which means 
that there was not significantly different in the mean TLR2 level between the secretory 
samples and the mucosal samples in the CSOM patient group without cholesteatoma. 

TLR2 levels in secretions and mucosa were almost the same and statistically did not show 
a significant difference in each sample group, this indicates that TLR2 levels can be 
measured using both secretory and mucosal samples. There were no studies related to 
TLR2 that compared the differences in TLR2 expression between secretory and mucosal 
samples. Djamin et al investigated TLR4 and found not significantly different between the 
secretory and mucosal samples.7 

 

CONCLUSION 

There is no difference in TLR2 expression in CSOM with and without cholesteatoma in 
both the middle ear secretion samples, there is no difference in TLR2 expression in 
CSOM with and without cholesteatoma in both the middle ear mucosal samples, there is 
no difference in TLR2 expression between the secretory samples and the middle ear 
mucosa in both the CSOM group with cholesteatoma and in the CSOM group with 
cholesteatoma. these findings suggest that TLR2 played a similar role in both groups. 
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