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The effect of topical mometasone furoate nasal spray on
carriage of Staphylococcus aureus

Staphylococcus aureus tagiyiciligt iizerinde topical mometazon furoat
burun spreyinin etkisi
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Objectives: This study aims to examine the effect of topical mometasone furoate nasal spray on nasal Staphylococcus aureus
(S. aureus) colonization in the treatment of allergic rhinitis.

Patients and Methods: Between January 2012 and February 2013, 53 patients having perennial allergic rhinitis symptoms (37 females,
16 males) and 53 healthy controls (36 females, 17 males) were included in the study. Nasal cultures were obtained and evaluated before
and after the treatment in allergic rhinitis patients who were admitted to the ear, nose and throat (ENT) outpatient clinic and receiving a
mometasone furoate nasal spray treatment (200 mcg/day) once a day for one-month. In healthy controls, nasal cultures were obtained
and evaluated once.

Results: In allergic rhinitis patients, five cultures were positive for S. aureus before the treatment while the number of cultures
positive for S. aureus was six after the treatment. There was no significant difference in the pre-treatment and post-treatment
S. aureus colonization between the patient group and controls (p>0.05).

Conclusion: Mometasone furoate nasal spray used in the treatment of allergic rhinitis appears to be ineffective for nasal
S. aureus colonization.
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Amag: Bu ¢alismada alerjik rinit tedavisinde Staphylococcus aureus (S. aureus) kolonizasyonu uzerinde topical mometazon
furoat burun spreyinin etkisi arastirildi.

Hastalar ve Yontemler: Ocak 2012 - Subat 2013 tarihleri arasinda uzun yillardir alerjik rinit semptomlari olan 53 hasta (37
kadin, 16 erkek) ve 53 saglikli kontrol (36 kadin, 17 erkek) calismaya alindi. Kulak Burun Bogaz poliklinigine basvuran alerjik
rinit hastalarindan burun kiltdrleri alindi ve tedaviden énce ve bir ay boyunca ginde bir kez mometazon furoat burun spreyi
ile tedaviden sonra degerlendirildi. Saglikli kontrollerde burun kiltlrleri yalnizca bir kez alindi ve degerlendirildi.

Bulgular: Alerjik rinit hastalarinda tedaviden énce bes kiltur S. aureus pozitif iken, tedaviden sonra alti kiiltir S. aure-
us pozitifti. Tedavi dncesi ve sonrasi S. aureus kolonizasyonu acgisindan hasta grubu ve kontroller arasinda anlamli
bir fark yoktu (p>0.05).

Sonug: Alerjik rinit tedavisinde kullanilan mometazon furoat burun spreyinin burun S. aureus kolonizasyonu agisindan etkisiz
oldugu gérilmektedir.

Anahtar Sézclikler: Alerjik rinit; kolonizasyon; mometazon furoat; burun spreyi; Staphylococcus aureus.
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Allergic rhinitis is an inflammation of the nasal
mucosa. It causes symptoms such as sneezing
attacks, itchy eyes, nose and palate, rhinorrhea
and nasal congestion. It can be accompanied
by postnasal drip, coughing, restlessness and
fatigue.l!

In the treatment of allergic rhinitis, the
primary concern should be to identify responsible
allergens and to employ methods to avoid these if
it is possible.”

In cases where measures to avoid allergens do
not lead to a sufficient improvement, topical nasal
corticosteroid or anti-histamine treatment is the
most effective treatment approach.?

Clinical effects of the topical steroids
commonly used to control inflammation in
rhinitis and sinusitis can be related to prevention
of the accumulation of inflammatory cells in the
airway, selective suppression of local cytokine
production, inhibition of mediator release and
structural repair of the nasal mucosa.”

Although nasal colonization is the major
risk factor in Staphylococcus aureus (S. aureus)
infections, factors predisposing to nasal carriage
of S. aureus are not fully known. Staphylococcus
aureus plays an important role both in community
acquired and hospital acquired infections.
While skin infections are the most frequently
encountered S. aureus infections, S. aureus plays a
role in various other infections such as respiratory
system infections, endocarditis and osteomyelitis.
Carriage of S. aureus is an important public health
issue as it creates a potential for infection and may
lead to an epidemic. Antibiotic resistance evolving
rapidly over a short time scale causes important
problems in its treatment.

In humans, the causative agents Staphylococci
are colonizers of the skin and mucosal surfaces.
These agents are part of the normal flora in the
anterior nasal mucosa, nasopharynx, perineal
region and the skin. Studies have shown that
the anterior nares are the most common site of
colonization. Three types of S. aureus carriage
can be seen-- 10-35% of healthy individual are
persistent carriers and always carry one strain
of S. aureus, another 20-75% are intermittent
carriers, while the ratio of non-carriers is 5-50%.
In persistent carriers, bacteria load is more and
thus the risk of developing infection is higher.
The ratio of persistent carriers is higher in
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children when compared to the adults and most
people become intermittent carriers at the age of
10-20 years.”!

In some patient subgroups, carriage status is
significantly increased. These subgroups include
patients having insulin-dependent diabetes
mellitus, hemodialysis or peritoneal dialysis,
those receiving intravenous drugs, those having
S. aureus skin infections, liver failure and human
immunodeficiency virus (HIV) infections. There
are other factors affecting nasal carriage. These
factors include lipoteichoic acid on the cell wall
and some surface proteins, increased adherence
to nasal epithelium during viral infections,
some human leukocyte antigen (HLA) types
(such as DR3), age, ethnicity, genetic structure,
immunologic status, hormonal status in women
and hospitalization.

Nasal carriage of S. aureusis arather complicated
issue where many variables remain unsolved.
However, nasal carriers of S. aureus have been
shown to be more open to infections caused by
this bacteria.’! Staphylococci are colonized in
the nose by using materials such as fibrinogen,
fibronectin and thrombocytes as a receptor. It has
been shown that aspirin may decrease receptor
material release by impairing arachidonic acid
metabolism and thus decrease nasal carriage of
S. aureus.®)

Steroids have been shown to affect both
cyclooxygenase and the lipoxygenase pathways.
Thus, it is possible for steroids to affect nasal
carriage of S. aureus by affecting many nasal
factors in the nose through cyclooxygenase.

In studying the effect of a very short-term
steroid release, our hypothesis was that steroids
would affect carriage of S. aureus by affecting
the amount of some molecules (fibrinogen,
fibrinogen binding protein, fibronectin) through
cyclooxygenase rather than through their effects
on local immunity. For this reason, our aim was to
examine the effect of mometasone furoate, which
is a topical nasal steroid used in the treatment
of allergic rhinitis patients, on nasal S. aureus
colonization and to compare the results to those
obtained in controls.

PATIENTS AND METHODS

The study group was composed of those applying
to Elazig Training and Research Hospital Ear
Nose and Throat Polyclinic with allergic rhinitis
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symptoms between January 2012-February
2013. Fifty-three patients (37 females, 16 males;
mean age 27.3+14.8 years; range 8 to 66 years)
having perennial allergic rhinitis symptoms
supported by physical examination findings
and having high specific immunoglobulin (Ig)
E levels and 53 healthy controls (36 females,
17 males; mean age 28.9+11.6; range 12 to 58
years) were included in the study. Verbal and
written informed consents were obtained from
all the patients. Those receiving antihistaminic,
antibiotic, topical or oral steroids four weeks
before the study, smokers and those consuming
alcohol, those having nasal polyps or immune
disorders were excluded from the study.

All  the patients were administered
mometasone furoate nasal spray (200 mcg/day)
once a day for a one-month term. Nasal cultures
were obtained and evaluated before and after
the treatment in allergic rhinitis patients. In
healthy controls, nasal cultures were obtained
and evaluated once.

Culture samples were taken from the anterior
third of the nares. Samples were placed into
Stuart’s transport medium and kept at 4 °C until
plating on to mannitol-salt medium [Chapman
Medium, BioMérieux (BIM:EN Paris), Marcy
I'Etoile, (Bio Merieux SA, France)]. All mannitol-
positive colonies were subcultured onto 5%
blood agar and S. aureus isolated were defined
as catalase-producing gram-positive cocci that
were positive for tube coagulase and confirmed
by a rapid S. aureus latex agglutination test
[Staphaurex Plus® (Murex Diagnostics Ltd., Kent,
England). BioMérieux (BIM:EN Paris), Marcy
I'Etoile, (Bio Merieux SA, France)]. Cases having
more than three S. aureus colonies were regarded
as carriers.”

Statistical analysis

SPSS statistical software version 15.0 for
windows (SPSS Inc., Chicago, IL, USA) was used
for the statistical analysis. Significance of post-
treatment S. aureus carriage when compared
to the pre-treatment one was studied using
nonparametric Mc Nemar test. Chi-square test
was used to compare healthy controls and pre-
treatment allergic rhinitis groups, S. aureus
carriage, gender and age. P<(0.05 was regarded as
statistically significant.

RESULTS

Between allergic rhinitis patients and healthy
controls, there was no statistically significant
difference in terms of average age (p=0.547) and
gender (p=0.834).

In allergic rhinitis patients, five cultures
obtained before the treatment were positive
for S. aureus (Table 1). The number of cultures
positive for S. aureus was six after the treatment.
In the control group, six cultures were positive
for S. aureus. In allergic rhinitis patients, pre-
treatment S. aureus colonization showed no
difference when compared to the controls
(p=0.750). There was no difference when the
post-treatment nasal S. aureus colonization was
compared to the pre-treatment colonization in
allergic rhinitis group (p=1.000).

DISCUSSION

Nasal carriage of S. aureus is a major risk factor
for developing either community-acquired or
hospital-acquired staphylococcal infections. The
origin of methicillin-resistant Staphylococcus
aureus (MRSA), which has become endemic
for many hospitals, is usually the colonized
or infected patients or the health employees.!”!

Table 1. Ratio of Staphylococcus aureus in the control group and allergic rhinitis patients before the treatment and

after intranasal mometasone furaote treatment

Preoperative Postoperative Control group
treatment treatment
n % Mean+SD n % p n % Mean+SD p

Gender

Female 37 69.8 36 679 ~0.05

Male 16 302 17 311
Average age 27.34+14.801 28.91+11.595 >0.05
Staphylococcus aureus (+) 5 943 6 11.32 >0.05 6 11.32 >0.05

SD: Standard deviation.



In a study, Von Eiff et al.™ found that the nasal
colonizing strains and subsequently developing
bacteremia had the same genotype in more than
80% of the cases.

Prevalence of nasal carriage of S. aureus
differs among the populations studied. In normal
controls or healthy volunteers, the rate of nasal
carriageof S. aureus was found as 18.4% by Baykam
et al.l% In 500 adults and children applying to
Dokuz Eylil University, Erdenizmenli et al.'
found that 9.4% had nasal S. aureus colonization
without methicillin-resistant strains. The low
colonization rate of S. aureus was linked to
risk factors being not significant enough and
having patients representing the medium to
high socio-economical class. In the same study,
nasal carriage ratio of S. aureus was found
to be statistically significantly higher when
compared to the adults."? In our study, S. aureus
carriage ratio (11.32%) was similar to the ratios
obtained in other studies. Based on the results
we obtained, we found that mometasone furoate,
which is an intranasal topical steroid used in the
treatment of allergic rhinitis patients, did not
affect S. aureus nasal colonization. It has been
thought that S. aureus has an important role in
the pathogenesis of atopic dermatitis observed
in atopic patients. It may affect onset of the
disease and/or attacks.™!

The exact role of S. aureus carriage and
infections is not fully known in bronchial
asthma that occurs mostly in atopic people.
Some studies have reported that the frequency
of oropharyngeal colonization differs in asthma
patients when compared to healthy controls.
Sachs et al.™ found that the frequency of
S. aureus colonization was less in asthmatic
cases when compared to controls. Vazquez et
al.’™ found that S. aureus colonization did not
differ between asthmatic cases and healthy
controls. In a study conducted in the USA on
10,477 people, people younger than 65 years
of age, men, persons with less education, and
persons with asthma had higher rates of nasal
S. aureus colonization.[® Soysal et al.'”! studied
S. aureus colonization in axillary and perineal
regions in 1,000 children aged between 0 to 16
years and found that the ratio of allergic rhinitis
was higher in S. aureus carriers when compared
to non-colonized children. They reported that
there was no difference between carriers and
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non-colonized children in terms of asthma and
atopic dermatitis.

In a study conducted on patients with asthma,
oral inhaled budesonide did not affect nasal and
oropharyngeal S. aureus colonization.!!

In terms of nasal S. aureus colonization in
allergic rhinitis patients, we found no difference
when the nasal S. aureus colonization observed
after topical mometasone furoate treatment was
compared to the pre-treatment colonization.
Similarly, in terms of S. aureus colonization,
there was no difference between allergic rhinitis
patients and controls.

Nasal carriage of S. aureus has been a known
issue in the epidemiology of staphylococcal
infections. The ratio of nasal carriage of S. aureus
has been reported to be between 10-30% in the
normal population. It has been reported that nasal
carriage is especially higher in patients having
chronic dermatitis, allergic rhinitis, other chronic
lesions and hemodialysis when compared to the
normal population.™®

In a study, Kluytmans et al.”! found that nasal
carriage of S. aureus was higher in hemodialysis
patients (30.1-84.4%), patients having insulin-
dependent diabetes (24.1-76.4%), patients having
HIV infection (26.9-54.7%), those having S. aureus
skin infection (42-100%) and intravenous drug
addicts (33.8-61.4%) when compared to the
controls.

However, despite all the known facts, many
factors affecting nasal colonization of S. aureus
have not yet been clearly established. Nasal
carriage of S. aureus can be important in a specific
population having an underlying lung problem
such as patients with asthma. Under normal
conditions, due to defective cellular immunity,
increased colonization can be expected in those
using steroids. Despite all these expectations, in
our study, we could not establish an increased
nasal colonization of S. aureus in those using
steroids. This could be because of two reasons.
Firstly, local and topical use of steroids may
not be affecting the nasal defense mechanism.
Secondly, nasal carriage of S. aureus is directly
related with the density of some materials in the
anterior nares such as fibronectin and fibrinogen.
These materials play a key role in adhesion of
S. aureus to the nasal skin. Steroids could be
affecting the frequency of carriage of S. aureus
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negatively by blocking the release of fibronectin
from fibroblasts.!%1

Conclusion

In conclusion, we established in the present
study that mometasone furoate nasal spray used
in the treatment of allergic rhinitis patients did
not affect nasal S. aureus colonization.

Declaration of conflicting interests

The authors declared no conflicts of interest
with respect to the authorship and/or publication
of this article.

Funding

The authors received no financial support for
the research and/or authorship of this article.

REFERENCES

1. Howarth PH. Allergic and nonallergic rhinitis. In:
Adkinson NF, Yunginger JW, Busse WW, Bochner BS,
Holgate ST, Simons FER, editors. Allergy Principles
and Practice. 6th ed. Philedelphia: Mosby; 2003. p.
1391-410.

2. Burr ML, Dean BV, Merrett TG, Neale E, St Leger AS,
Verrier-Jones ER. Effects of anti-mite measures on
children with mite-sensitive asthma: a controlled trial.
Thorax 1980;35:506-12.

3. Storms WW. Treatment of seasonal allergic rhinitis
with fluticasone propionate aqueous nasal spray:
review of comparator studies. Allergy 1995;50(23
Suppl):25-9.

4. Minshall E, Ghaffar O, Cameron L, O’Brien F, Quinn
H, Rowe-Jones J, et al. Assessment by nasal biopsy of
long-term use of mometasone furoate aqueous nasal
spray (Nasonex) in the treatment of perennial rhinitis.
Otolaryngol Head Neck Surg 1998;118:648-54.

5. Kluytmans J, van Belkum A, Verbrugh H. Nasal
carriage of Staphylococcus aureus: epidemiology,
underlying mechanisms, and associated risks. Clin
Microbiol Rev 1997:10:505-20.

6. Gonlugur U, Akkurt I, Ozdemir L, Bakici MZ,
Icagasioglu S, Gultekin F. Antibiotic susceptibility
patterns of respiratory isolates of Staphylococcus
aureus in a Turkish university hospital. Acta Microbiol
Pol 2003;52:143-8.

7. Moreillon P, Que YA, Glauser MP. Staphylococcus
aureus (including staphylococcal toxic shock). In:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Mandell GL, Bennett JE, Dolin R, editors. Mandell,
Douglas and Bennett's Principles and Practice of
infectious diseases. 6th ed. Philadelphia: Elsevier
Churchill Livingstone; 2005. p. 2321-51.

Karabay O, Arinc H, Gunduz H, Tamer A, Ozhan
H, Uyan C. A new effect of acetylsalicylic acid?
Significantly lower prevalence of nasal carriage of
Staphylococcus aureus among patients receiving
orally administered acetylsalicylic acid. Infect Control
Hosp Epidemiol 2006;27:318-9.

Baker BS. The role of microorganisms in atopic
dermatitis. Clin Exp Immunol 2006;144:1-9.

Baykam N, Esener H, Ergonul O, Kosker PZ, Cirkin T,
Celikbas A, et al. Methicillin-resistant Staphylococcus
aureus on hospital admission in Turkey. Am J Infect
Control 2009;37:247-9.

von Eiff C, Becker K, Machka K, Stammer H, Peters G.
Nasal carriage as a source of Staphylococcus aureus
bacteremia. Study Group. N Engl ] Med 2001;344:11-6.
Erdenizmenli M, Yapar N, Senger SS, Ozdemir S,
Yuce A. Investigation of colonization with methicillin-
resistant and methicillin-susceptible Staphylococcus
aureus in an outpatient population in Turkey. Jpn ]
Infect Dis 2004;57:172-5.

Roll A, Cozzio A, Fischer B, Schmid-Grendelmeier P.
Microbial colonization and atopic dermatitis. Curr
Opin Allergy Clin Immunol 2004;4:373-8.

Sachs AP, van der Waaij D, Groenier KH, Koéter GH,
Schiphuis J. Oropharyngeal flora in asthma and in
chronic obstructive pulmonary disease. Indigenous
oropharyngeal microorganisms in outpatients with
asthma or chronic obstructive pulmonary disease. Am
Rev Respir Dis 1993;148:1302-7.

Vazquez Nava F, Casados Robledo ]S, Béltrdn
Guzmén FJ. Oropharyngeal bacterial flora in
asthmatic and health subjects. Rev Alerg Mex
1998;45:31-5. [Abstract]

Graham PL 3rd, Lin SX, Larson EL. A US population-
based of survey Staphylococcus aureus colonization.
Ann Intern Med 2006;144:318-25.

Soysal A, Sahin H, Yagci A, Barlan I, Bakir M. The low
rate of methicillin-resistant Staphylococcus aureus in
Turkish children. Jpn J Infect Dis 2006;59:195-6.

Talay F, Karabay O, Yilmaz F, Kocoglu E. Effect of
inhaled budesonide on oropharyngeal, Gram-negative
bacilli colonization in asthma patients. Respirology
2007:12:76-80.

TomicR, Lassiter CC, RitzenthalerJD,RiveraHN, Roman
J. Anti-tissue remodeling effects of corticosteroids:
fluticasone propionate inhibits fibronectin expression
in fibroblasts. Chest 2005;127:257-65.



