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ABSTRACT

The study demonstrates that treatment with montelukast in combination with bilastine is po-
tentially beneficial in terms of a clinical improvement in adult patients suffering from otitis media
with effusion. The antihistamine, i.e. bilastine, used in the given study, is a non-sedative antihis-
tamine and is classified as second-generation H1 antagonist. Montelukast is an orally active
compound, which bonds with high affinity and selectivity to the CysLT1 receptor. Hence the use
of bilastine in tandem with montelukast significantly decreases the secretion of mucin. Moreover,
they mitigate the risk of edema, as for the capillary penetration it is on the whole repaired. The
inflammation caused by vasodilatation usually increases capillary permeability. Vasodilatation
is caused by inflammatory mediators such as histamine, leukotrienes (C4, D4, E4), prostaglan-
dins (PgE2, Pgl2). The inflammatory mediators increase the penetration of capillary and can
cause edema of tissue. The inflammation leads to hypersecretion of mucus (effusion). The hyper-
secretion of mucus is caused by mediators such as leukotrienes (C4, D4, E4) and prostaglandins
(PgE2, Pgl2). The montelukast can decrease the secretion of mucus. The montelukast blocks the
leukotriene receptors type of CysLT1 in mucous glands. As for bilastine it blocks the histamine
receptors type of H1.

Present study aimed to evaluate the effect of the combination of montelukast and bilastine on
shortening the duration of effusion in successfully treated otitis media with effusion in adults.

The study group consisted of 36 peoples (age range of 14-60 years), who were diagnosed with
otitis media with effusion of at least 2 months duration. The people were randomized into one of
three groups. The treatment packs containing montelukast 10 mg (tablet) and/or bilastine 20 mg
as the active drug were prepared, numbered and distributed. Improvement in bilateral tympano-

metric findings in the combination therapy group was greater than in the other groups.
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INTRODUCTION

The American Academy of Otolaryngology -
Head and Neck Surgery Foundation, the American
Academy of Pediatrics, and the American Academy
of Family Physicians provide evidence-based rec-
ommendations to manage otitis media with effu-
sion, defined as the presence of fluid in the middle
ear without signs or symptoms of acute ear infection
[Rosenfeld R et al., 2016]. Otitis media with effu-
sion is histologically a chronic inflammatory condi-
tion. An underlying stimulus leads to an inflamma-
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tory reaction with production of more mucin and
altered, more viscous mucin types, which then over-
whelms normal mucociliary clearance of the middle
ear with functional blockage of the Eustachian tube,
resulting in the accumulation of a thick mucin-rich
middle ear effusion [Straetemans M et al., 2001].
The overexpression of mucin genes is also exacer-
bated by cigarette smoke. The effusion may occur
as a consequence of acute otitis media taking an ex-
tended period of time to resolve; e.g. weeks or
months [Tachibana F et al., 1996].

Other theories for the development of otitis
media with effusion have been postulated. Eusta-
chian tube dysfunction was often thought to cause
middle ear effusion through negative pressure in the
middle ear cleft; recently, however, a more complex
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role for the Eustachian tube has been described
[Takahashi H et al., 1990]. It is thought to have a
role in pressure regulation, secretion clearance, and
protection from nasopharyngeal pathogens. Reflux
of gastroesophageal acid can also contribute to Eu-
stachian tube dysfunction and subsequent otitis
media with effusion. The percentage of patients
with high pepsinogen | concentrations in their mid-
dle ear effusions was higher in those with gastro-
esophageal reflux-related symptoms than in those
without symptoms. Moreover, otitis media with ef-
fusion was present bilaterally in a higher percentage
of patients with gastroesophageal reflux-related
symptoms. There were patients in whom pepsino-
gen | levels decreased after receiving treatment for
gastroesophageal reflux [Sone M et al., 2007]. Ge-
netic factors, including that influencing host im-
mune response also play a role. Immunological and
genetic factors, in addition to Eustachian tube char-
acteristics, play a role in the etiology of chronic
suppurative otitis media; however, many aspects re-
quire further investigation.

Although a large number of epidemiologic stud-
ies have identified allergy as a risk factor for the
effusion, the role of allergy in the pathogenesis of
otitis media with effusion is still controversial
[Takahashi H et al., 1990; Kariya S et al., 2003]. A
recently proposed model, termed the unified airway
model, hypothesizes that the upper and lower air-
ways are an integrated system linked by physiologic
and pathophysiologic mechanisms. Allergic rhinitis,
asthma, and rhinosinusitis are characterized by a
Th2-mediated response with infiltration of eosino-
phils and lymphocytes [Hurst D, Venge P, 2000;
Krouse J et al., 2007]. The middle ear mucosa is just
an extension of the unified airway model, as histo-
logically it is lined with the same pseudostratified,
ciliated columnar epithelium as found in the upper
and lower airways. Also, similar to the rest of the
airway, the middle ear cleft is capable of eliciting an
allergic response [Scarano E et al., 1997; Hurst D,
Venge P, 2000]. Based on these facts, numerous
studies have been performed to evaluate the effects
of anti-allergic treatment on otitis media with effu-
sion. Histamine is a well-known primary early-
phase inflammatory mediator. Bilastine is a second
generation non-sedative antihistamine. Cysteinyl
leukotrienes, late-phase mediators and a major
cause of edema, mucous production, and Eustachian

tube dysfunction, have been shown to be elevated in
the middle ears of adults with effusion [Finkelstein
Y et al., 1994]. Montelukast is a leukotriene recep-
tor antagonist with proven efficacy in allergic rhini-
tis and asthma [Van Adelsberg J et al., 2003].

Present study was designed to test the hypothe-
sis that the combination of montelukast and bilas-
tine may have a beneficial effect on shortening the
duration of the effusion in successfully treated oti-
tis media with effusion in adults.

MATERIAL AND METHODS

Present study was a randomized, prospective,
double-blind, placebo-controlled trial conducted
between February 2015 and December 2016 in
ENT and Plastic Surgery Department of “Arme-
nia” Republican Medical Center.

The study consisted of 51 people (28 females
and 23 males) with age range of 14-60 years who
were divided into 7 groups, diagnosed with otitis
media of at least 2 months duration. People were
observed without treatment during these 2 months
and were excluded if they had an anatomic or
physiologic defect of the ear or nasopharynx, un-
treated underlying disease, previous adverse reac-
tion to treatment medication, and if they could not
be followed up in the otolaryngology clinic. The
presence of middle ear fluid in at least one ear was
confirmed by otoscopy by the otolaryngologist and
validated via tympanometry. The physician scored
ear findings based on an otoscopy scale (Table 1).

TaBLE 1
Characteristics of groups of examined patients
according to the otoscopic findings

Groups  Otoscopic pictures
I
(n=8)
1
(n=8)
1l Erythema, complete effusion, no

(n=5)  opacification

Ear effusion without erythema

Erythema, air-fluid level, clear fluid

v Erythema, opacification with air-fluid
(n=10) level or air bubble (s), mild bulging

\ Erythema, complete effusion,
(n=5) opacification and mild bulging

VI Erythema, bulging rounded doughnut
(n=7) appearance of the tympanic membrane

VIl Erythema, bulging, complete effusion

(n=8) and opacification with bulla formation
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Patients with otoscopic findings of group VI or
VII (15 patients) were excluded from the study as
they correlated with acute otitis media. Ears with
definitive evidence of effusion were documented
by flat (type B) tympanogram, whereas ears with a
normal tympanogram or a sharp tracing with nega-
tive pressure of -200 were evaluated as being free
of effusion. Surgical treatment is recommended
when otitis media with effusion lasts 4 months or
longer and causes persistent hearing loss. Finally,
audiometric tests were performed in all cases be-
fore and after treatment, but for the purposes of
this study these data were not considered. The re-
sults of tympanometry were monitored before, and
in one and three months after the end of treatment.
All patients have received local nasal corticoste-
roid drops with intranasal douche of saline solu-
tion during this therapy.

The patients were randomized into three groups:
36 peoples with otitis media with effusion randomly
received one of the treatment packs described in
table 2. The treatment packs contained montelukast
10 mg (tablet) and/or bilastine 20 mg as the active
drug or placebo. After each treatment otoscopy and
tympanometry were repeated for all participants.

After treatment (one and three months later),
the prevalence of type A tympanogram was signifi-
cantly higher in combinative therapy group com-
pared with other two groups of therapy (Table 3).

Distribution of patients: A total of 36 subjects
were enrolled and randomly assigned to 1 of the 3
treatment groups (each group had 12 subjects). The
subjects ranged in age from 14 to 60 years. The
treatment groups were comparably relative to de-
mographic characteristics (age and gender). We
found a significant difference between the montelu-
kast, bilastine and placebo groups, and we sug-
gested that montelukast may be used in the treat-
ment of otitis media effusion. In the present study,
the bilateral otoscopic sign and tympanometric
findings scores for the montelukast — bilastine com-
binative therapy group were significantly better
than for the other two groups after treatment. It was
important that montelukast might show good effi-
cacy in decreasing the duration of middle ear fluid
in otitis media effusion. This means that bilastine,
montelukast, and also the combination therapy were
all effective. In addition, this finding was supported
by the improvement in tympanometric findings.

TABLE 2
Division of examined patients into groups
incompliance with the type of medicamentous

treatment
Treatment
groups Treatment
(n=36)
_ Montelukast 10 mg tablet
=) with bilastine 20 mg
Il (n=12) Bilastine 20 mg with placebo

111 (n=12) Montelukast 10 mg tablet with placebo

TABLE 3
Tympanometric findings of examined patients
before and after different types of medicamentous

treatments
Treatment Tympanograms
with the After treatment
given Before in one in three
ioati treatment

medication month months
Bilastine type C-8 type C-5
with placebo Type B type A-2 type A-6
(n=12) type B-2 type B-1
Montelukast type C-6 type C-4
with placebo Type B type A-5 type A-8
(n=12) type B-1 type B-0
Montelukast type C-3 type C-1
with bilastine Type B type A-8 type A-11
(n=12) type B-1 type B-0

DiscussioN

Numerous epidemiologic studies have identi-
fied allergy as a risk factor for otitis media effu-
sion [Kariya S et al., 2003]. According to a re-
cently proposed model, the upper and lower air-
ways are an integrated system linked by physio-
logic and pathophysiologic mechanisms. More-
over, some authors noted that the middle ear mu-
cosa is just an extension of the upper airway mu-
cosa of the nose and nasopharynx; it is lined with
the same pseudostratified, ciliated columnar epi-
thelium [Doyle W et al., 1984; Tos M, 1984]. Many
studies have supported the presence of a Th2-me-
diated hypersensitivity in the etiology and mainte-
nance of the effusion. In addition, the localization
of histamine and cytokines in the middle ear sug-
gests the role of allergy in the development of oti-
tis media effusion [Martin Misener R, 2007].

Cysteinyl leukotrienes, products of arachidonic
acid metabolism, are important in the pathogenesis
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of middle ear effusion [Tachibana F et al., 1996].
Montelukast blocks cysteinyl leukotriene receptors
and inhibits endogenous mediators of inflammation
in allergic airway diseases. Montelukast is very safe
and rapidly absorbed. Experiments have shown that
histamine causes vasodilatation and increases the
permeability of the middle ear mucosa, the two car-
dinal signs of middle ear inflammation [Frady R et
al., 1977]. The antihistamine used in this study, bi-
lastine, is a non-sedative antihistamine and is classi-
fied as second-generation H1 antagonist. It is a non-
drowsy antihistamine as it does not penetrate the
brain in significant amounts. In the present study,
we evaluated the effects of montelukast, bilastine,
and the combination of montelukast with bilastine
on the improvement of the effusion. Some authors
demonstrated that montelukast was effective in the
resolution of the effusion, but not in decreasing the
submucosal accumulation of neutrophil leukocytes
in otitis media effusion. They emphasized that mon-
telukast is only a selective CysLT1 blocker and is
ineffective for BLT1 and BLT2 receptors, which
have a potent neutrophil chemoattractant action,
and this fact might be the reason for these data
[Combs J, 2004]. These reports and our results ex-
plain that montelukast may have a beneficial effect

REFERENCES

1. Combs JT. The effect of montelukast sodium
on the duration of effusion of otitis media. Clin
Pediatr (Phila). 2004; 43(6): 529-533.

2. Doyle WJ, Friedman R, Friedman P, Bluestone
CD. Eustachian tube obstruction after provoc-
ative nasal antigen challenge. Arch Otolaryn-
gol. 1984; 110(8): 508-511.

3. Finkelstein Y, Ophir D, Talmi YP, Shabtai A,
Strauss M, Zohar Y. Adult-onset otitis media
with effusion. Arch Otolaryngol Head Neck
Surg. 1994; 120(5): 517-527.

4. Frady RP, Parker WA, Jackson RT. Studies on
permeability of the middle ear mucosa. The
feasibility of blocking, inflammatory media-
tors. Arch Otolaryngol. 1977; 103(1): 47-51.

5. Hurst DS, Venge P. Evidence of eosinophil,
neutrophil, and mast-cell mediators in the effu-
sion of OME patients with and without atopy.
Allergy. 2000; 55(5): 435-441.

in the improvement of otitis media effusion. We hy-
pothesize that the effects of some synergy between
montelukast and bilastine on the inflammatory pro-
cess might lead to an additional effect in improve-
ment of the effusion [Martin Misener R, 2007]. Fur-
thermore, when we evaluated the improvement in
otoscopic sign scores between groups, we found that
the results for the combination therapy group were
significantly better than for all other groups. In the
present study, we have shown significant benefit of
montelukast in combination with bilastine treatment.
The doses of montelukast and bilastine used in this
study were the standard doses recommended for the
treatment of upper respiratory tract allergy. Although
the pharmacologic dose for counteracting the effects
of otitis media effusion is unknown, we anticipated
the same mechanism of action. It is possible that
higher doses might produce better response.

Thus, combinative usage of montelukast and
histamine blockers — bilastine with otitis media
may improve middle ear mucociliary clearance,
Eustachian tube ventilation, avoiding in some
cases the need for surgery and exposure to surgical
complications, and may prevent recurrences of oti-
tis media or development of chronic suppurative
otitis media.

6. Kariya$S, Okano M, Aoji K, Kosaka M, Chikumoto
E., et al. Role of macrophage migration inhibitory
factor in otitis media with effusion in adults. Clin
Diagn Lab Immunol. 2003; 10(3): 417-422.

7. Krouse JH, Brown RW, Fineman SM, Han JK,
Heller AJ., et al. Asthma and unified airway. Oto-
laryngol Head Neck Surg. 2007; 136(5): S75-106.

8. Martin Misener R. Review: antihistamines, de-
congestants, or both do not provide benefit in
children with otitis media with effusion. Evide
Based Nurs. 2007; 10(3): 73.

9. Rosenfeld RM, Shin JJ, Schwartz SR, Coggins
R, Gagnon L., et al. Clinical Practice Guideline:
Otitis Media with Effusion (Update). Otolaryn-
gol Head Neck Surg. 2016; 154(1): S1-S41.

10. Scarano E, Paludetti G, Frusoni F, Deli R,
Maurizi M. Morphological distribution of mid-
dle-ear epithelium in the Wistar rat: a func-
tional hypothesis. ORL J Otorhinolaryngol
Relat Spec. 1997; 59(3): 166-169.

23



OFFICIAL PUBLICATION OF THE YEREVAN STATE MEDICAL UNIVERSITY

SAarcsvan G.V. et al.

Tue NEw ARMENIAN MEDIc4L JourN4L, VOI.11 (2017), No 3, p.20-24

11.

12.

13.

Sone M, Yamamuro Y, Hayashi H, Yanagi E,
Niwa Y, Nakashimak T. Prediction of gastro-
esophageal reflux in otitis media with effusion in
adults. Acta Otolaryngol. 2007; 127(5): 470-473.

Straetemans M, van Heerbeek N, Tonnaer E, In-
gels KJ, Rijkers GT, Zielhuis GA. A comprehen-
sive model for the aetiology of otitis media with
effusion. Med Hypotheses. 2001; 57(6): 784-791.

Tachibana F, Shimada T, Hori Y, Wada Y, Ishi-
tani Y, Koike Y. Platelet activating factor and
leukotrienes in acute otitis media, secretory
otitis media and chronic otitis media on the
acute exacerbation. Auris Nasus Larynx. 1996;
23: 20-25.

14.

15.

16.

Takahashi H, Honjo I, Fujita A, Kurata K.
Transtympanic endoscopic findings in patients
with otitis media with effusion. Arch Otolaryn-
gol Head Neck Surg. 1990; 116(10): 1186-1189.

Tos M. Epidemiology and natural history of se-
cretory otitis. Am J Otol. 1984; 5(6): 459-462.

Van Adelsberg J, Philip G, LaForce CF, Wein-
stein SF, Menten J., et al. Randomized con-
trolled trial evaluating the clinical benefit of
montelukast sodium for treating spring sea-
sonal allergic rhinitis. Ann Allergy Asthma Im-
munol. 2003; 90(2): 214-222.

24



