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The Role of Vitamin D in Patients
with Otitis Media with Effusion

Eftizyonlu Otitis Media Tedavisinde
D Vitamininin Rolii

ABSTRACT Objective: Vitamin D has multiple functions other than calcium metabolism. How-
ever, there exists a paucity of data to explain the role of Vitamin D deficiency in patients with
otitis media with effusion (OME). Material and Methods: This retrospective review of OME
with 320 patients was conducted from 2014 to 2016. The case files of patients with OME were
analyzed retrospectively and patients were included in the study if 25(OH)D levels were avail-
able. Physician documented visit records were identified and statistical analysis was performed
by using SPSS version 21 (IBM, Armonk, NY). Results: Of the initial 320 patients with OME,
67 patients had 25(OH)D levels available. 18 out of 67 patients were excluded from the study
based on exclusion criteria further detailed in the study. A total of 30 boys (61.2%) and 19 girls
(38.8%) were included with mean age 5.85+2.74 years. The mean 250HVitaminD level was
16.87. 18 of 49 patients had 250HVitaminD deficiency (Group 1). 31 patients had 250HVita-
minD level =15 (Group 2). The mean duration of treatment was 6.83 weeks and 3.80 weeks in
Group 1 and Group 2 respectively (p: 0.010). 8 of 18 patients (44.4%) in the Group 1 underwent
ventilation tube insertion while 4 of 31 patients (12.9%) underwent ventilation tube insertion
in the Group 2 (p: 0.018). There was no statistical significance between the subgroups address-
ing to age, sex, primary symptom, history of smoking at home, type of house heating. Conclu-
sion: There is a significant association between 250HVitaminD deficiency and treatment
outcomes of OME.

Keywords: Otitis media with effusion; ventilation tube insertion; vitamin D; hypovitaminoz

OZET Amag: D vitamininin kalsiyum metabolizmasinin yani sira bir ¢ok fonksiyonu olmakla be-
raber Efiizyonlu Otitis Media (EOM) ve D vitamin eksikligi arasindaki iligki tam olarak agikliga ka-
vugturulamamgtir. Gereg ve Yontemler: 2014-2016 yillar1 arasinda EOM tanih 320 hasta dosyas:
retrospektif olarak incelendi ve eger hastadan herhangi bir nedenle 25(OH)D seviyesi galisilmis ise
caligmaya dahil edildi. Hastalarin kontrollerindeki fizik muayene bulgular1 ve laboratuvar verileri
SPSS-21 (IBM, Amarok, NY) programi ile analiz edildi. Bulgular: 320 EOM tanili hastanin 67’sinde
25(OH) D seviyesinin galisilmis oldugu goriildii. 67 hastanin 18’i dislama kriterleri nedeni ile ¢al-
1smadan ¢ikarildi. 30 erkek (%61,2) ve 19 kiz (%38,8) hasta ¢alismaya dahil edildi. Ortalama yas
5,85+2,74 y1l ve ortalama 25(OH)D seviyesi 16,87 idi. 49 hastanin 18’inde 25(OH)D eksikligi tespit
edilmis olup bu hastalar Grup 1’i; 25(OH)D seviyeleri >15 olan 31 hasta ise Grup 2’yi olusturdu.
Ortalama tedavi siireleri sirasi ile Grup 1 ve Grup 2’de 6,83/hafta ve 3,80/hafta idi (p: 0,010). Grup
1’deki 18 hastanin 8’ine izlem sirasinda ventilasyon tiipii tatbiki uygulandi ((%44,4), buna karsin
Grup 2’deki 31 hastanin 4’iine (%12,9) takipleri sirasinda ventilasyon tiipii tatbik edildi (p: 0,018).
Gruplar arasinda yas, cinsiyet, primer sikayet, evde sigara kullanimi ya da ev 1sinma araci agisindan
istatistiki olarak fark elde edilemedi. Sonug: 25(OH)VitaminD eksikligi ve EOM tedavi sonuglar
arasinda anlamli bir iligki bulunmaktadar.

Anahtar Kelimeler: Efuzyonlu otitis media; ventilasyon tiipi tatbiki; D vitamin;
vitamin eksikligi
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ctive vitamin D receptors have been iden-

tified in many tissues: ovaries, skin, stom-

ach, thymus, pancreas, kidney, parathyroid
glands and lymphocytes. These finding support the
fact that Vitamin D has lots of different functions
other than calcium metabolism. Vitamin D recep-
tors have been described in all cells of the immune
system and particularly in those cells that produce
antigen.! Vitamin D thus has an important role in
immune-regulation. An up-regulation of the mi-
crobicidal effects of monocytes and macrophages
has been described in the event of a Vitamin D en-
riched environment.?® The association of Vitamin
D deficiency and upper respiratory tract infections
(URI) has been reported by several studies.*> Group
A streptococcal infections, pneumococcal infec-
tions and meningococcal infections are often seen
in Vitamin D deficiency and these, being the most
common bacterial infections, are very sensitive to
the microbicidal effects of Vitamin D.6

Otitis media with effusion (OME) is an in-
flammatory process in the middle ear that is the
most common infection after URI. The incidence
of OME has a seasonal variation and is seen more
commonly in winter since URI promotes the risk of
OME. This increased incidence rate is associated
with Eustachian tube dysfunction and recurrent
respiratory tract infections.”® Several studies sup-
port the correlation between Vitamin D deficiency
and recurrent otitis media and this association
might be related to the immune-stimulating effects
of Vitamin D. However, there is no enough data to
understand the role of Vitamin D deficiency in the
pathophysiology, treatment, resistance to treat-
ment, and clinical progress of OME.

The presented study was performed at “East
Black Sea Region” that receives poor sun exposure
because of climate condition (41.2°N). Vitamin D
deficiency occurs very often in this region.”!’ The
purpose of current study was to investigate the
clinical role of Vitamin D in OME.

I MATERIAL AND METHODS

The retrospective review of 320 patients with OME
was conducted at the Otolaryngology department
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in a referral center from January 2014 to January
2016 after obtaining approval from the institutional
ethics committee. The study group consisted of
children who were diagnosed with OME based on
physical examination and tympanogram findings.
Loss of light reflex on the tympanic membrane,
presence of a glue-like effusion in the middle ear,
retraction of the tympanic membrane and type B
or type C tympanogram were accepted as positive
signs of OME. All case files of patients with OME
were analyzed retrospectively and patients were
included in this analysis if 25(OH)D levels were
available during the treatment period. Exclusion
criteria included the following: craniofacial abnor-
mality, presence of chronic diseases, acquired or
congenital immunodeficiency, history of ventila-
tion tube insertion, and history of adenotonsillec-
tomy. Figure 1 represents a flow chart that
summarizes the patient selection process that was
utilized. Data collection included the following pa-
rameters: sex, age of onset, duration of symptoms,
history of previous treatments, physical examina-
tion findings, tympanogram types and laboratory
findings. Physician documented visit records were
evaluated and duration of treatment and indica-
tions of surgery during the treatment was noted.
Patients were divided into two sub-groups de-
pending on the serum 25 (OH)D levels and a level
< 15ng/mL was accepted as vitamin D deficiency.!!
Subgroup analysis was performed based on baseline
characteristics, physical examination findings and
treatment outcomes.

Our treatment protocol for OME consists of
family education and close follow up for 3 months.
We suggest oral antibiotics and intranasal glucorti-
coids in the treatment of OME. We suggest venti-
lation tube insertion if patients have persistent
glue-like effusion in the middle ear, persistent re-
traction or persistent OME-associated hearing loss
after the 3-month trial period of educational and
medical therapy.

Statistical analysis was performed using SPSS
version 21 (IBM, Armonk, NY). Descriptive statis-
tics were performed by independent t-tests and the
Mann-Whitney U-test for mean comparisons of
variables with two groupings. For variables with
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Patient Flow Diagram
Patients with OME (n: 320)
Excluded (n: 18)

- Immunodeficiency
- Comorbid disease

Documented 25 OH Vitamin D

levels (n: 67) - Craniofacial anomaly
- History of ventilation tube insertion
- History of adenotonsillectomy
Study Population (n: 49)
— 25 OH Vitamin D =15 ng/mL
25 OH Vitamin D <15 ng/mL
Anal 1
nalyzed (n: 18) Analyzed (n: 31)

FIGURE 1: Flow diagram of patients selection.

groupings of three or more, a one-way ANOVA
test was utilized. Chi squared and Fisher’s exact
test were used to analyze categorical variables. All
tests were two-tailed, and results were considered
significant for p < 0.05.

I RESULTS

The charts of 320 patients with OME were re-
viewed and 67 of these patients had 25(OH)D lev-
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els available. 18 out of these 67 patients were ex-
cluded from the study because they met one or
more of the exclusion criteria noted in the methods
section of this manuscipt. The study population
consisted of 30 boys (61.2 %) and 19 girls (38.8%)
with mean age of 5.85 + 2.74 years. The most com-
mon indication of 25(OH)D analysis was recurrent
URI (65.3%) followed by routine child examina-
tion (34.7%). The mean sibling age difference was
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1.89+0.84 years and 17 of those patients’ family
(34.7%) had a history of smoking. The mean
250HVitaminD level was 16.87. Table 1 summa-
rizes the demographics of the overall population.
18 of 49 patients had 250HVitaminD deficiency
and these were categorized into Group 1. Group 2
included patients with 250HVitaminD level 3 15
and a total of 31 patients fell into this category.
Table 2 summarizes the subgroup analysis. The
mean durations of treatment were 6.83 weeks and
3.80 weeks in Group 1 and Group 2 respectively (p:
0.010). 8 of 18 patients in Group 1 underwent ven-
tilation tube insertion while 4 of 31 patients in
Group 2 underwent ventilation tube insertion. The
rates of ventilation tube insertion were 44.4% and
12.9 % in Group 1 and Group 2 respectively (p:
0.018). There was no statistically significant differ-

TABLE 1: Demographics of overall population.
n %
Sex Male 30 61.2
Female 19 388
Age (year) Mean 5.85
SD 2.74
Siblings Mean 1.89
SD 0.84
Type of House Heating Stove 17 34.7
Central Heating 24 49.0
Others 8 16.3
Smoking at Home Yes 17 347
No 32 65.3
Comorbid Disease Yes 5 10.2
No 44 89.8
Primary Symptom Hearing Loss 37 75.5
Otalgia 3 6.1
Routine Exam 3 6.1
Other 6 12.2
Duration of Primary Symptom Mean 6.01
SD 9.73
History of Previous Treatments Yes 33 67.3
No 16 32.7
Duration of Current Treatment (week) Mean 4.91
SD 4.02
Ventilation tube Insertion Yes 12 245
No 37 75.5

SD: Strandart deviation.
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ence between the subgroups in terms of age, sex,
primary symptom, duration of primary symptom,
history of previous treatments, history of smoking
at home, or type of house heating. The mean sib-
ling age difference was 2.22 years in the Group 1
and 1.70 years in the Group 2 (p:0.040). There was
no statistically significant difference between the
subgroups in terms of laboratory work except PTH
levels. The mean PTH levels were 73.87 and 42.12
in Group 1 and Group 2 respectively (p=0.003).

I DISCUSSION

Toll-like-receptors (TLRs) are stimulated and
cathelicidin is expressed if an infection occurs in
the epidermis.!> Macrophages contribute to the lo-
calization of infection by releasing cytokines from
T lymphocytes and immunoglobulins from active B
lymphocytes.>'** Monocytes and macrophages play
a key role in activation of an innate immunity
against the invasive characteristics of many infec-
tions organisms.>'3" The increased chemotactic and
phagocytic effects of monocytes and macrophages
have been reported in an enriched activated vitamin
D environment. Active vitamin D stimulates the
synthesis of antimicrobial peptides, defensins and
cathelicidin from natural killer cells and respiratory
tract epithelial cells.>'? In addition, upregulated cal-
protectin and S100 protein levels have been docu-
mented as an effect of active vitamin D."® These
proteins are very important for an effective hu-
moral immune system. There is a positive correla-
tion between Vitamin D and immunity. In the
event of vitamin D deficiency immune response is
impaired and leukocyte chemotaxis is affected,
leading to an increased rate of infections.>!® The
first prototype infection associated with Vitamin D
deficiency is tuberculosis, which has been studied
over the years and a powerful correlation has been
documented.'®!” These other infections organisms
are also frequently seen in vitamin D deficiency:
Streptococcus pneumoniae, Hemophilius influenza
and Moraxella catarrhalis, Group A streptococcus.

OME is one of the most commonly seen in-
flammatory processes in children which can lead
to hearing loss, decreased school performance and
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TABLE 2: Subgroup analysis.

Sex Male
Female
Age (year) Mean
Siblings Mean
Type of House Heating Stove
Central Heating
Others
Smoking at Home Yes

Primary Symptom Hearing Loss
Otalgia
Routine Exam
Other
History of Pravious Treatments
Duration of Primary Symptom
Duration of Current Treatment
Ventilation tube Insertion Yes
No
WBC
Hgb
MPV
Platelet
CRP
Ferritin

UIBC {unsaturated iron binding capacity)
TSH

T4

B12

PTH

250HD3

Ca

P

Mg

ALP

Group 1 (n:18) Group 2 (n:31) p

8 22 0.083

10 9
6.59 5.44 0.167
222 1.70 0.040
7 10 0.324

9 15

3 5
5 12 0.324
14 23 0.911

1 2

0 3

3 3
12 21 0.590
7.44 5.16 0.434
6.83 3.80 0.010
8 4 0.018

10 27
9.73 10.44 0.440
12.42 12.13 0.379
9.96 9.51 0.185
339.38 362.12 0.324
5.90 4.98 0.742
42.66 42.93 0.983
293.58 309.46 0.408
2.80 2.27 0.114
1.14 4.96 0.465
511.72 548.93 0.523
73.87 4212 0.003
11.31 21.02 0.001
9.66 9.89 0.113
474 4.76 0.783
2.06 2.05 0.839
203.58 221.01 0.331

impaired social development. The incidence of
OME incidence has a seasonal variance. Viral and
bacterial respiratory tract infections increase the
risk of OME and this is one factor that increases
the incidence of OME in winter. The infectious
agents that cause OME commonly originate from
colonizing bacteria from nasopharynx, the most
important of these being Streptococcus pneumo-
niae, Hemophilius influenza and Moraxella ca-
tarrhalis. Additionally, viral agents, such as
rhinovirus, adenovirus and influenza play an im-
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portant role in the pathophysiology of OME. A de-
creased cathelicidin synthesis was documented in
the bronchial epithelial cells in patients having
frequent respiratory tract infections.”” The syn-
thesis of immune-modulating proteins such as de-
fensins, cathelicidin, calprotectin and S100 are
Vitamin D dependent and this may explain the in-
creased incidence of URI in patients with Vitamin
D deficiency. Some authors advocate that Vitamin
D may be effective in the treatment of respiratory

tract infections.!®22
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Our study indicates an increased duration of
treatment in patients with Vitamin D deficiency.
This 1.79-fold increased duration of treatment may
lead to the increased cost of treatment and de-
creased quality of life during treatment. Djurhuus
at al. recently reported that approximately 3 in 10
children born in 2010 (Denmark) will undergo at
least one ventilation tube insertion before their
fifth birthday.? The overall rate of ventilation tube
insertion was 24.4% in our study population,
which correlates with published rates in the liter-
ature. However, the rate of ventilation tube inser-
tion was significantly greater in patients with
Vitamin D deficiency (44.4 %). The increased rate
of ventilation tube insertion carries the risk of com-
plications and increased cost of treatment. The
most common complications of ventilation tube in-
sertion are otorrhea, perforation of the tympanic
membrane and tympanosclerosis.?* The risk of
these complications may indirectly increase in pa-
tients with vitamin D deficiency.

Socioeconomic differences such as low in-
come, smoking at home, type of house heating, sib-
lings and male sex may also play important role in
OME.? 46 patients of the study population (93.8
%) had at least one sibling. 30 of 49 of the studied
patients (61.2%) were male and 17 out of 49 pa-
tients (34.7%) had history of smoking at home by
parents. These were identified as the most common

risk factors of our study population. There was no
statistical significance among the subgroups in
terms of to sex, age, type of house heating, or smok-
ing at home. The number of siblings was signifi-
cantly increased in patients with Group 1. This
increased number of siblings might be related to
low socioeconomic status since people with low so-
cioeconomic status tend to have more children.”
The mean PTH level was significantly increased in
patients with Vitamin D deficiency which is a com-
pensation mechanism.

The main limitation of the current study is a
retrospective setting. The indications of vitamin D
analysis were not randomized so the study popula-
tion is restricted. These both factors prevent us to
generalize our results.

I CONCLUSION

There is a significant association between 250H
VitaminD deficiency and treatment outcomes of
OME. The mean duration of treatment and the rate
of ventilation tube insertion were significantly in-
creased in patients with vitamin D deficiency.
These preliminary findings suggest the need for
further studies to delineate more clearly the role of
Vitamin D supplementation in patients with OME.
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