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Abstract

Many diseases related to inflammation such as type 1 diabetes, rheumatoid
arthritis and allergic diseases have increased over the past decades. Allergic diseases are
more common in industrialized countries, and there is a higher rate of allergic disease in
urban populations versus rural populations, although these differences are becoming less
defined. In recent times, there have been enormous improvements in the medical practices
used to treat allergic conditions. The authors take into discussion the issue of topic
corticoids use and the analysis of their pharmacodynamics and bioavailability. While trying
to assess the need for such therapy we appreciated the local and systemic effects of
intranasal corticoid use.

Rezumat

Multe afectiuni legate de raspunsul inflamator al organismului, cum ar fi diabetul
zaharat tip I, artrita reumatoida si bolile alergice au inregistrat o frecventd crescutd in
ultimii ani. Bolile alergice, inclusiv alergia rinosinusald, sunt mai frecvente in tarile
industrializate, cu o diferentd semnificativa intre mediile urban si rural, diferenta ce tinde sa
se estompeze. In prezent existi o imbunitatire marcati a optiunilor terapeutice din practica
medicala folosite spre a combate alergia. Autorii iau in discutie problema utilizarii
corticosteroizilor topici si analizeazd farmacodinamia si biodisponibilitatea acestora. Pe
parcursul studiului acestora au fost formulate teorii de lucru cu privire la efectele locale si
sistemice ale corticoterapiei topice intranazale.
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Introduction

Nasal congestion is the main simptom for the allergic rhinitis
patient thus having a great impact on the quality of life. Nasal corticoids are
an important component of the complex therapy of the rhino-sinusal allergy.

Moderate/severe allergic rhinitis is ussualy hard to control without
topic corticoids. The nasal administration of corticoid drugs in infants is a
matter of controversy.
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Allergic rhinitis has an increased prevalence through nasal and
ocular manifestations. The administration of nasal corticoids tries to
diminish both of the manifestations for the allergic rhinitis. There is a
frequent association of the allergic rhinitis with astma, thus needing a
multidisciplinary medical approach [19]. Anti-histaminic drugs and nasal
corticoids (NC) are the milestone for drug therapy in the case of alergic
rhinitis despite controversies related to high systemic bioavailability,
hypothalamic-pituitary-adrenal (HPA) axis suppression, reduced growth rate
in children, nasal mucosa degeneration, increased intraocular pressure and
cataract.

Glucocorticoids exert the systemic effects via glucocorticoid
receptors. Fluticasone furoate is a localy active glucocorticoid that has high
affinity for the glucocorticoid receptor taking over the entire lipophilic site
of the receptor using hydrogen bonds. This has been proven by X-ray
analysis of the fluticasone furoate crystal [20]. Further analysis showed the
high affinity for glucocorticoid receptors in lungs with rapid association and
slow dissociation, 30 times higher affinity in comparison to dexamethasone
[18]. The relative affinity towards fluticasone receptors is higher to that of
momethasone and twice of that of beclomethasone. /n vivo and in vitro
research revealed the efficacity of fluticasone furoate with fast translocation
of receptors inside the nucleus [3, 22, 25].

The potential for systemic side effects with intranasal steroids is
directly related to their systemic bioavailability. Among newer intranasal
steroids, momethasone has the lowest systemic bioavailability (<0.1%), and
thus has the lowest potential for systemic side effects. Systemic
bioavailability of other intranasal steroids ranges from <2% with fluticasone
propionate to 10% with budesonide, 44% with beclomethasone, and over
80% with dexamethasone.

Mometasone furoate has been undetected in as much as 98.2% of
plasma samples taken from children 2 to 6 years old with allergic rhinitis after 2
hours from the last administered dose after a 42 days treatment with
mometasone furoate (MF) 100 ng/day. Fluticasone furoate has a systemic
bioavailability of 1.26% in some cases (<0.3%), usually having a concentration
of more than 500 pg/mL; there has been only one case in which the
concentration excedeed 1430 pg/mL (case study for 52 weeks) [7].

An extremly important fact for the safety of long term nasal
corticoids use is the argument that it does not supress the HPA axis.
According to Brannan [4] a single dose of momethasone furoate
administered intranasally at 11 PM (to maximize the potential effect on the
HPA axis) at doses of 1000 pg, 2000 pg, and 4000 pg (20 times the
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recommended dose in adults) were not associated with any appreciable
effect on the plasma cortisol concentrations. There was no evidence of HPA
axis suppression by momethasone furoate and the plasma cortisol levels
after 12, 24, and 52 weeks of treatment with MF (14.45 pg/dL, 15.45 pg/dL,
and 13.97 pg/dL, respectively) were similar to and not significantly
different from the plasma cortisol value prior to treatment (15.34 pg/dL)
These data are consistent with the virtually undetectable systemic
bioavailability of momethasone furoate (<0.1%)[6]. The impairment of
child growth has not been yet demonstrated for the last generation of topic
corticoids ~ (momethasone/fluticasone  furoate) in comparison to
beclomathasone bipropionate (BDP) or budesonid. The rate of growth in the
BDP-treated patients was significantly slower than in the placebo patients.
The mean overall rate of growth was 0.013 cm per day in the patients
treated with BDP, versus 0.017 cm per day in the placebo patients (p<0.01).
Differences between treatment groups in changes from baseline height were
observed after the first month of treatment (p=0.04) and also at 6, 8, 10, and
12 months [23]. Single dayle doses of fluticasone furoate (FF) of 55 ug or
110 pg had favourable safety and tolerability profiles in children aged 2-11
years with perennial allergic rhinitis (PAR) and seasonal allergic rhinitis
(SAR). Furthermore, FF showed low systemic exposure and is not
associated with hypothalamic-pituitary-adrenal (HPA) axis suppression in
children aged 2-11 years with PAR [14]. According to Gradman [11]
fluticasone furoate has no effect on child growth but the evaluation has been
made only after two weeks of treatment [13].

Materials and Methods

In the E.N.T. Department of Coltea Clinical Hospital there have
been studied 148 patients, over one year of treatment with allergic
rhinosinusitis in association with nasal polips and/or astma that were treated
with fluticasone furoate (FF) and mometasone furoate (MF) (Figures 1, 2).
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Figure 1
Fluticasone furoate
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Figure 2
Mometasone furoate

The goal of the study was to present the results obtained after
clinical reviews on patients admitted in the Ear - Nose - Throat (E.N.T.)
Department of Coltea Clinical Hospital who used nasal corticoids. The main
drugs were based on momethasone furoate and fluticasone furoate. There
have been studied a series of factors such as efficacy, safety profile, adverse
reactions of the topic nasal corticoids used. The clinical study was approved
by the Ethics Committee of “Coltea” Clinical Hospital, Bucharest, Romania.

The study presents the results of the administration of topic
corticoids in comparison to the literature related analysis.

The patients were divided into 3 study groups, one that underwent
treatment with MF , the second group that underwent treatment with FF, and
also the control group. There was no difference in response to the treatment,
no matter the patients were males or females. The MF administered group
included 68 patients, the FF group had 58 patients and the control group
included 22 patients (Figure 3).
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Figure 3
Study groups — seasonal allergic rhinitis (SAR)
and perennial allergic rhinitis (PAR).
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Results and Discussion

There were no severe side effects after treating the patients with
either MF or FF, thus making the MF/FF therapy safe on a long-term basis.

No. of patients (%)
MF FF

100 ugonce 200 pugonge
perday perday

(n=68) (n=58)
Any side effect 32 (25%) 32 (26%)

Head ache 10 (8%) 12 (10%)
Epistaxis 4 (3%) 8 (6%)

Nasal itch
Phari
Sneeze

8 (6%) 4 (3%)
4 (3%) 3 (2%)

Figure 4
Side effects after MF/FF treatment

In the E.N.T. Department of Coltea Clinical Hospital we have taken
biopsies from the nasal mucosa in patients with persistent allergic rhinitis
and found an important decrease of the eozinophilic inflamatory infiltrate
after 12 months of treatment with 100 pg/day in 104 patients, no matter
what the used drug was, FF or MF. This fact allows us to advance the theory
that this is a long-term low-risk efficient treatment, fact that has been
postulated in other studies as well (Figures 4, 5, 6) [15].
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Nasal mucosa epithelium with extensive eosinophilic inflamatory infiltrate.
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Figure 6
The absence of eosinophils after a 12 months

treatment with momethasone furoate.

There are slight differences between momethasone furoate and
fluticasone furoate in terms of modifications of the intraocular pressure and
cataract risk. While using momethasone furoate there have been no
modifications described. Fluticasone furoate can increase intraocular
pressure with more than 21 mmHg in 1% of the cases and there is a high
risk for cataract development [21, 12, 17].

The improvement of the symptomatology in the nasal inflamatory
pathology is the main advantage of intranasal corticoids use. According to
Dibildox [8] the evaluation of the subject prior to the initial pre-treatment
moment showed an improvment in the overall mean score for the morning
and evening measurements in a double-blind study. For the interval between
the first and the 15th day there has been noticed an important decrease of
patients symptoms while using mometasone furoate nasal spray compared to
placebo (p<0.01). The decreased symptomatology was also significant for
the interval between the 16™ and the 29™ day of the study as well for the
ending of the study in subjects treated with MF in comparison to those from
the placebo group (p<0.01).

In the extension phase of 26 weeks, the data regarding general status
of the patients showed a tendency for progressive continuous improvement
towards the end of the study. At the end of the study the average response to
the MF therapy showed an important improvement of symptoms of the
persistent allergic rhinitis no matter what double-blind therapy was
previously conducted for each patient.
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Conclusions

Intranasal corticoids have demonstrated a good safety profile in
more than 15 years of clinical experience. They have multiple advantages on
the available treatments for allergic rhinitis providing a strong improvement
of obstruction as well as improving other allergic rhinitis related symptoms.
Unlike this therapy other treatments are effective over only one of the
symptoms (i.e. decongestants) or have only a moderate effect on some
symptoms (i.e. antihystaminic drugs). Intranasal steroids are also the most
effective therapy against inflamation which is the underlying cause of
obstruction and other allergic rhinitis related symptoms. Momethasone
furoate and fluticasone furoate have the lowest systemic bioavailability and
the most favorable risk-benefit profiles. MF/FF proved to have few and
minor side effects making them easy and safe to use in SAR and PAR
treatment over long periods of time. The association between allergic
rhinitis, nasal polips and asthma is the indication for MF/FF use.
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