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Vitamin D Level in Children with Secretory Otitis Media
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ABSTRACT

Background: Vitamin D contains anti-inflammatory properties and plays a function in immune system regulation. Multiple investigations have
proven the involvement of vitamin D deficiency in respiratory and middle ear infections.

Aim:The goal of this study was to see how vitamin D levels in the blood affected the development of secretory otitis media (SOM) and adenoid
hypertrophy.

Patients and methods: This prospective case-control study included a total of 150 subjects who were divided into two groups; the case group
included 100 confirmed cases of SOM and adenoid hypertrophy, and the control group included 50 healthy children. All cases and controls were
subjected to complete history taking, thorough ENT examination, and tympanometry. In addition, serum vitamin D was ordered for all subjects.
Results: The average age of the study participants was 7.65 years, which was significantly older than the control group (average age, 6.1;
p =0.002). However, there was no significant gender difference between the two groups (p = 1). The commonest season of presentation in the
case group was winter (70%), while the remaining cases presented in summer. The season of the presentation was the difference between the
two groups, and it was statistically significant (p = 0.017).

Vitamin D levels in the cases were considerably lower (11.82 vs 23.72 ng/mL in the control group; p = 0.001). Using a cutoff value of 18.85,
vitamin D had sensitivity and specificity of 100 and 90%, respectively, with a diagnostic accuracy of 96.7%. All cases showed hypertrophied
adenoids on X-ray and type B tympanometry on tympanogram, while all controls showed normal-sized adenoids in addition to type A
tympanogram.

Conclusion: Our findings indicate that low vitamin D levels are associated with exudative SOM and enlarged adenoids. Therefore, in children

with these symptoms, measuring serum 25 (OH) D levels should be investigated.
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INTRODUCTION

Vitamin D is thought to help the immune system function more
effectively. The creation of defensins, cathelicidin, and other
antimicrobial peptides is the suggested mechanism of action.

Furthermore, this vitamin enhances macrophage activity by
boosting chemotaxis and phagocytosis.'

The link between vitamin D deficiency and infection was first
proposed in the context of tuberculosis, but low levels of vitamin D
are also linked to a lower level of vacuum infection, while high levels
are linked to a higher amount. Furthermore, vitamin D has been
linked to inflammatory illnesses, such as autoimmune diseases,
allergies, and asthma.?

Otitis media (OM) is one of the most prevalent pediatric
infections, and it is the most common reason for children under
the age of three to seek medical help. Nearly 80% of children under
the age of 7 will be infected at least once, although some will be
infected multiple times.>

Acute otitis media (AOM), recurrent otitis media, chronic otitis
media, and secretory otitis media (SOM), or exudative otitis media
(OME) are all types of OM.*

Eustachian tube dysfunction is linked to the pathogenesis of
OME.?

Adenoid hypertrophy, submucosal cleft palate, allergies, upper
respiratory tract infections, tumors, sinusitis, AOM, and radiation
are the most common causes of blockage.

Fluid in the middle ear is caused by obstructing the Eustachian
tube.® Many studies have been undertaken in recent years on the
risk factors associated with a compromised immune system. Among
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them, theimportance of vitamin D cannot be overstated. Vitamin D
inhibits the production of interleukin and interferon-gamma, which
lowers inflammation.”

Cayir et al. looked into it. The function of vitamin D in the
treatment of children with recurrent otitis suggests that treating
vitamin D as well as general treatments is a suitable alternative.®

These authors looked at vitamin D levels in children with AOM
in another investigation and found that vitamin D insufficiency is
linked to the occurrence of middle ear infections.’

Vitamin D’s function in lowering the risk of recurrent middle
ear infections was studied. They advise that children with recurrent
AOM have their vitamin D levels checked. Low vitamin D deficiency
is common in children with recurrent AOM, and low serum levels
are linked to an increased incidence of AOM attacks.’

© Jaypee Brothers Medical Publishers. 2021 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons
Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


https://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Vitamin D Level in Children with Secretory Otitis Media

The goal of this study, which took place at Benha University
Hospital, was to see how serum vitamin D levels affected the
development of SOM and adenoid hypertrophy.

PATIENTS AND METHODS

The study is a prospective case-control one designed for patients
having SOM and adenoid hypertrophy during the period between
July 2019 and December 2019.

The study included a total of 150 subjects. These subjects are
subdivided into two groups:

« Case group: 100 cases who were diagnosed with SOM and
adenoid hypertrophy.

«  Group (B): 50 children with normal adenoid and normal middle
ear pressure.

Cases whose ages were between 2 and 12 years from both
genders were included in the study. Nevertheless, other ages
in addition to cases with normal adenoid or normal middle ear
pressure were excluded.

All cases and controls were completely historical and attacked
thoroughly. It was also ordered by the X-ray measurement of
hollow-neck and the tympaplos and metric. At twenty-five-hour
serum level, all of the subjects had their vitamin D levels checked.
The clinical pathology laboratory took a 5 mL blood sample from
each patient. The serum levels of 25 (OH) vitamin D were determined
using a display kit and an enzyme-linked immunosorbent assay
(ELISA) test technique (ELISA reader, USA).

Ethical Consideration

An informed written consent from all the parents of the patients
and local ethical committee approval were obtained before the
onset of this study.

Statistical Analysis

Data were entered and analyzed using Microsoft Excel software.
Then, for the analysis, the data were imported into the social science
software’s statistical package (SPSS 21.0, IBM/SPSS Inc., Chicago,
lllinois). After normality testing with the Kolmogorov-Smirnov
and Shapiro-Wilk tests, the baseline characteristics of the study
population are reported as frequency and percentage (%) or mean
and standard deviation (SD). For data comparison, Fischer’s exact

Table 1: Comparing cases and controls

test (FET) is used to compare two sets of independent qualitative
data (as a correction for the Chi-square test).

To compare the two sets of parametric and nonparametric
quantitative data, the independent sample t-test (Student’s t-test)
was utilized.

To evaluate the diagnostic performance of a test or the precision
of a test that distinguishes diseased from nondiseased cases, the
receiver operating characteristic curve (ROC) analysis was used. The
curve’s sensitivity and specificity were calculated.

REesuLTs

The study cases were substantially older than the control group
(average age, 6.1; p = 0.002), with an average age of 7.65 years.
However, there was no significant gender difference between the
two groups (p = 1).

Winter is the most typical season for the onset in this group of
cases (70%), with the remainder of instances occurring in summer.
The display season differs significantly between the two.

In n terms of vitamin D levels, the case group had significantly
loweramounts (11.82 vs 23.72 in controls; p <0.001). All cases showed
hypertrophied adenoids on X-ray and type B tympanometry on
tympanogram, while all controls showed normal-sized adenoids
in addition to type A tympanogram. Table 1 illustrates these data.

On analyzing vitamin D levels in the case group, females had
significantly lower vitamin D values compared to males (11.22 vs
12.72; p = 0.04). Nevertheless, the season of presentation would
not have a significant effect on the vitamin D levels. These data
areillustrated at Table 2.

On analyzing serum vitamin D levels in controls, neither sex nor
season of presentation would have a significant effect on its level
(p >0.05). Table 3 illustrates these data.

Using a cutoff value of 18.85, vitamin D had sensitivity and
specificity of 100 and 90%, respectively, with a diagnostic accuracy
of 96.7%. Table 4 and Figure 1 illustrate these data.

Discussion

Children with OM may experience delays in language development
and learning difficulties. Serious effects, such as hearing loss,
tympanic membrane adhesion or rupture, ear and ossicular issues,
and even behavioral disorders, are expected in chronic instances.'

Case with Control
SOM (100) group (50)
No. % No. % Statistical test p value
Age (mean + SD) 7.65 +2.97 6.10 +2.77 Stt=3.08 0.002"
Sex [n (%)]
Male 40 40.0 20 40.0
Female 60 60.0 30 60.0 FET=00 10
Season [n (%)]

Summer 30 30.0 25 50.0 *
Winter 70 700 25 500  [ET=574 0.017
Vitamin D (mean =+ SD) 11.82 +3.58 23.72+6.03 Stt= 15.15 <0.001™

X-ray [n (%)]
Hypertrophied 100 100 0 0.0 _ -
Normal 0 00 50 100  FET=1500  <0.001
Tympanometry
Bilateral type A 0 0.0 50 100 _ o
Bilateral type B 100 100 0 0.0 FET=1500 <0001
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Table 2: Vitamin D levels among case group

Table 3: Vitamin D differences among the control group

Vitamin D Vitamin D
Cases with SOM (100) N Mean +SD Statistical test p value Control group (50) N  Mean +SD Statistical test pvalue
Sex [n (%)] Sex
e B PR weams o M B 2HH gl o
Season [n (%)] Season
Table 4: Validity of vitamin D in detection of cases with SOM
Cases with Control
SOM (20) group (10)
No. % No. % Statistical test p value
<18. . *x
SEW W R mems oo
AUC (95%ClI) 0.985 (0.97-1.0)
Cutoff point 18.85
Sensitivity 100
Specificity 90.0
PPV 95.2
NPV 100
Accuracy 96.7
0 The purpose of this study was to see how serum vitamin D
: levels affected the development of SOM and adenoid hypertrophy
at Benha University Hospital.
0.8 We included a total of 150 subjects who were divided into
two groups; the case group included 100 confirmed cases of
- SOM and adenoid hypertrophy, and the control group included
= 0.6 50 healthy children. In another study using the same perspective,
’é 120 children with and without effusion OM were divided into two
S 04 groups for the study: A study group (40 people) and a control
group (80 people).’”®
In our study, the average age of the included subjects was 7.65
0.2 and 6.10 years for the case and control, respectively. In the current
study, the age of these cases increased significantly (p = 0.002).
00 In another investigation, the age difference between cases and
0.0 0.2 0.4 0.6 0.8 1.0 controls was not significant (p = 0.180). Cases and controls had
1-specificity average ages of 5.08 and 7.7 years, respectively.'®

Fig. 1: ROC curve for vitamin D as a predictor for SOM

Vitamin D deficiency is a major health problem around the
world, despite of the fact that it plays a crucial role in human
health."

Vitamin D contains anti-inflammatory properties and
plays a function in immune system regulation. Vitamin D’s
immunomodulatory action is due to its receptor’s effect on the
majority of immune cells.?

Vitamin D inhibits the function of nuclease factors, interleukins,
and interferon-gamma, hence lowering the inflammation.'

Vitamin D insufficiency has been linked to respiratory and
middle ear infections in the number of studies.”?

Vitamin D levels of more than 30 ng/mL were found to reduce
the incidence of respiratory infections considerably (p = 0.0001)."

In contrast, another study found that the age of the control
group grew dramatically when compared to the cases. The study
group’s average age was 5.7 + 2.6 years, while the control group’s
average age was 7.2 + 2.2 years (p = 0.002)."”

In this investigation, there was no significant variation in gender
distribution between the two groups (p = 1). Male made up 40% of
the case group and 40% of the control group, respectively.

There were no significant gender differences between patients
and controls in another study (p = 0.579). Male made up 57.5% of
the cases and 53.7% of the controls.'

During ad stations, there was a significant difference between
the two groups (p = 0.017). Winter was the most common group of
cases (70%), but both winter and summer had the same proportion
(50%) than the control. The development of SOM has many
hazardous factors, but respective upper infections are the most
important of them. Superior neighborhood infections are more
common in winter. This accepts our research results.
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Furthermore, the two most important determinants
determining serum vitamin D levels are season and race."” The
lowest vitamin D concentrations were seen in the winter and
autumn.'® According to many research, vitamin D levels rise in the
summer and fall in the winter due to our reliance on sunlight.'®'°

In our study, the control group had considerably higher vitamin D
levels (23.72 ng/mL) than the cases (11.82 ng/mL; p =0.001). Vitamin D
levels in boys were substantially greater than in girls (p = 0.04) in the
case group. The sensitivity and specificity of vitamin D are 100%
and 90%, respectively, at a cutoff value of 18.85, and the diagnostic
accuracy rate is 96.7%. Another study found that the average serum
level of 25 (OH) vitamin D in all patients was 11.96 + 5.85 ng/mL, with
values 0f 9.79 +4.36 ng/mLin the case group and 13.61 + 6.33 ng/ mL
in the control group (p = 0.003). Only 15 (20.3%) of the patients had
normal vitamin D 25 (OH) serum levels, while the rest (79.7%) had
values that were below the normal range. Furthermore, there is no
significant variation in vitamin D 25 (OH) levels between girls and
boys, or between groups, according to gender.?°

The mean level of vitamin D in patients (18.98 ng/mL) was
substantially lower than in controls (28.07 ng/mL; p = 0.001),
according to Akcan et al.'® Severe, moderate, and mild vitamin D
deficiencies were reported as 9.5, 57.6, and 14.2%, respectively, in
aresearch conducted in Iran in 2004.%" According to Cayir et al., 58
people (69%) had a vitamin D level of less than 20 ng/mL (deficient),
compared to 32 people (30%) in the control group.??

In 116 children with recurrent AOM, a randomized controlled
study was done. The children who received vitamin D supplements
were given 1000 IU each day, whereas the others were given a
placebo.Rickets s less likely to occur in children who take vitamin D
supplements. Furthermore, when vitamin D levels in the blood
are greater than 30 ng/mL, the incidence of AOM is reduced
dramatically.’

In another study, the case group’s mean vitamin D level was
26.1 = 14.6 ng/mL, with the lowest being 6 ng/mL and the highest
being 67.6 ng/mL.

The mean value in the control group was 29.5 + 17.9 ng/mL,
with a minimum of 8.1 ng/mL and a maximum of 139 ng/mL.
Vitamin D levels did not differ significantly between the two
groups (p = 0.27). Although there was no statistically significant
difference in vitamin D levels between the two groups in the study,
OM patients had lower vitamin D levels than the control group.

Asaresult, the author suggests that these individuals’ vitamin D
levels be measured and that vitamin D deficiency be addressed.”

The immune system’s regulation by vitamin D is well-
established.

Monocyte and macrophage chemotaxis and phagocytosis are
improved in an environment high in active vitamin D, according
to the research.

Vitamin D increases the production of antimicrobial peptides,
defense peptides, and cathelicidin peptides by natural killer cells
and respiratory epithelial cells.?>*

Under the influence of active vitamin D, the levels of
calprotectin and protein S100 rose. These proteins are critical for
a healthy natural immune system to function properly. Vitamin D
and immunological function have been linked. Theimmunological
response and leukocyte chemotaxis are both hampered when
vitamin D levels are low. The infection rate rises as immunity is
weakened.?

The upper and lower respiratory tract infections, as well
as tonsillitis, have been linked to vitamin D insufficiency.?%?’
Cathelicidin synthesis is reduced in bronchial epithelial cells of

patients with frequent respiratory tract infections, according to
one study, and inhaled vitamin D can boost cathelicidin synthesis.?”
Vitamin D can also be used as an adjuvant therapy to treat the
number of infections, according to certain research.?#28

Although there is a definite link between vitamin D deficiency
and AOM, there is not enough evidence to reach the same
conclusions as with OM.

A study of 16 children with an average age of 3.7 years who
were having VT implantation revealed that 50% of the children had
serum vitamin D levels <20 ng/mL.However, there was no evidence
of a link between vitamin D levels and OM in this investigation.?’

On X-rays, all of the subjects in our research had enlarged
adenoids.

Vitamin D insufficiency has been linked to adenoid tonsil
hypertrophy in several studies.>*3' Most children who had adenoid
tonsillectomy were vitamin D deficient, according to one study,
and vitamin D levels were inversely associated with tonsil size.>?
Nunn et al. found that vitamin D prevented mitogen-induced tonsil
tissue proliferation in an in vitro research.?° Recent adult research
has revealed that a considerable majority of OSA patients are also
vitamin D deficient.3*34

In a Turkish study, children with recurrent tonsillitis and allergic
rhinitis had significantly lower levels of 1,25 dihydroxyvitamin D
[1,25 (OH) 2D] than the control group.*®

The size of the tonsils and adenoids was found to be inversely
linked with serum 25 (OH) D levels in another investigation.>® Type
B tympanic pressure readings were found in all patients (100%) in
the current investigation; however, only type A was found in the
control group. In another study, 70 (87.5%) of the 80 children in the
control group were type A and 10 (12.5%) were C1. Two kids (5%)
were type C2 and 38 (95%) were type B among the 40 youngsters
in the OME group.””

Type A tympanogram normal pressure in the middle ear with
normal eardrum and ossicles movement has been documented in
the literature. A type B tympanogram, on the contrary, may detect
fluid in the middle ear.>’” This is consistent with our findings.

The current study’s biggest flaw is that we did not look at the
effect of vitamin D on OM and adenoid hypertrophy resolution.
As a result, more research on the subject should be conducted in
the near future.

CoNcCLUSION

Low vitamin D levels are linked to exudative SOM and larger
adenoids, according to our findings.

As a result, children with these symptoms should have their
serum 25 (OH) D levels measured.
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