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INTRODUCTION

Rhinolight® is a novel endonasal phototherapy
treatment for allergic rhinitis using the
immunosuppressive effects of ultraviolet
radiation®.

It is in widespread use in many European countries

as well as Japan and Australia. The Rhinolight® endonasal phototherapy device (left) and the

This study aims to evaluate its efficacy in the Irish device in use (right). Typically patients receive six to eight

population using the first Rhinolight® treatment sessions of therapy, lasting between 2 - 3 minutes, through
3 each nostril over a course of six weeks.
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METHODS

Patients with intractable rhinitis were invited to undergo endonasal phototherapy using Rhinolight® at our
Dublin clinic. Participants underwent between six to eight (most had eight) sessions of phototherapy and
subsequently stopped or reduced their pharmacological treatment.

Symptom scores and intra nasal digital images were recorded before and after the courses of treatment. Eight
symptoms were each scored on a scale of 0-5 giving a total possible score of 40. Symptom scores were
evaluated using simple statistical comparison of differences between before and after scores.

RESULTS

112 patients were recruited and consented for inclusion in the study comprising 50 females and 62 males.
Ages ranged from 7-74 with a mean and median of 30. Most participants experienced a reduction of
symptoms with mean and median symptom reduction of 9 points. Nose related symptoms were more
likely to improve than systemic symptoms. 17 patients experienced no reduction or a worsening of their
symptoms. There were no identifiable trends within this group. Individual nasal symptoms were most
reduced (blocked, runny, itchy) with mean reductions of one or two while systemic symptoms (cough,
wheeze, headaches) were less likely to be improved with mean reductions of one or less.

CONCLUSIONS

This first evaluation of Rhinolight® in UK/Ireland shows it to be a successful treatment for intractable rhinitis,
especially for nasal symptoms. Most patients achieve relief of symptoms with reduction or cessation of
pharmacological therapy.
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rhinolight

RhinolLight is a very innovative and interesting treatment modality for Seasonal and Perennial/Persistent Allergic
Rhinitis. 5o it is an alternative or complement to allergen immunotherapy and long-term pharmacotherapy such as
steroids/bronchodilators, antihistamines, mast-cell stabilisers, etc.

RhinoLight is a Class lla Medical Device. CE marked, and so legal to supply and sell and utilise clinically in UK and
Ireland.

Over 150,000 treatments, in tens of thousands of patients worldwide, with over 300 instruments globally.
Now available to ENT Specialists and Allergy Consultants and other HCPs in UK and Ireland.

The Rhinolight mode of action is to direct controlled doses of uVA and uVB and visible light up each nostril of a patient
where the emitted rays in effect give the mucosal surfaces a suntan, and so knock out the Mast Cells and Eosinophils
and other cells involved in the inflammatory cascade of Allergic Rhinitis. With the repeated treatments (6 for Seasonal
AR and 8 for Perennial AR) the inhibition is maintained usually for several months or longer.

The actual administration of RhinoLight treatment can be done either by the ENT or Allergist, or by their trained Nurse.

The RhinoLight IV instrument is a single capital purchase with no ongoing costs other than the 220v AC electrical power
supply. This allows the treatment of ~3,000 patient/years before requiring a factory service, after which it is good for
another ~3,000 patient/years.

Hospital Usage: The cost economy of treatment with RhinoLight for the treatment of allergic rhinitis is truly astounding,
and is incomparably better than SCIT or SLIT or symptomatic therapy. In NHS hospital practice the instrument cost is
equivalent to the cost of just 5 to 7 patients on SUT or SCIT immunotherapy over 3 years, RhinoLight treatment cost is a
very small fraction of the cost of immunotherapy and therefore allows Allergy Clinics that have little or no budget for
Immunotherapy to be able to offer an effective treatment for Allergic Rhinitis. If the hospital doesn't either have any
budget for the modest capital purchase, then a leasing arrangement can be negotiated.

Private Practice Usage: Conversely, the earning potential of this medical device in private practice is just as astounding
as its cost economy for hospital usage. Contact us for further information,

Clinical documentation of safety and efficacy is good; with >22 published scientific and clinical papers.
Expect an efficacy rate similar to immunotherapy, so approx. 80% to 90%.
Formal personal evaluation is encouraged.

Information materials on Rhinolight are available, including training manual, regulatory documents, printed brochures,
bibliography, reprints of scientific and clinical papers, videos, web-pages of users, etc.

For further information on Rhinolight here at BSACI Congress:

1. See the exhibition stand of Bio-Diagnostics Ltd

2. Hear the oral presentation by Dr Carson at 11:42 on Tuesday 3™ October in Beckworth 3 room in Category
Primary Care

3. Meet Dr Carson and Bio-Diagnostics Ltd at a lunch-time seminar in the Beckbury 1 Meeting Room at the Telford
International Centre on Sunday October 1% at 12:45 to 13:45 and on Monday October 2™ at 14:00 to 15:00.

For further information on Rhinolight after BSACI Congress contact:
1. Dr Paul Carson at Slievemore Clinic Dublin, www.allergy-ireland.ie
2. Bio-Diagnostics Ltd at 01684-552262 or jayne @bio-diagnostics.co.uk or www bio-diagnostics.co.uk
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Effects of Rhinophototherapy on Quality of Life in
Persistant Allergic Rhinitis
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Objectives. To investigate the effect of thinophototherapy with medical therapy on quality of life in persistent allergic rhini-
tis.

Methods. A prospective, randomized study was being performed between December 2009 and March 2010. The study in-
cluded 65 patients with persistent allergic rhinitis. The diagnosis was confirmed with positive skin tests. All of the pa-
tients had house dust mite allergies. We divided the patients into two groups. First group (n=33) was given topical
mometasone furcate 200 meg/day and levocetirizine 5 mg/day for a month. Bhinophototherapy was applied with
the same medical therapy to the second group (n=32), twice a week for three weeks continuously. Rhinophotothera-
py mcluded visible light, ultraviolet A and ultrrviolet B.We evaluated patients before the treatment, at the first month
and at the thind month after treatment with rhinoconjunctivitis quality of life questionnaire, nasal symptom scores

and visual analogue scale (VAS) scores.

Results. Improvements of all variables of the quality of life questionnaire, nasal symptom scores and VAS were statistically
significant in the second group both on the first and the thind months when compared with the first group.

Condusion. Allergic rhinitis is a social problem and impairs quality of life. Rhinophototherapy with medical therapy improves

the quality of life in allergic rhinitis.

INTRODUCTION

Allergic rhinitis is an allergen-induced, IgE-mediated inflamma-
tion of the nasal mucosa [1], and it is the most frequent atopic
disease which effects 25%-35% of the population with increas-
ing prevalences [2,3]. Allergic rhinitis is also a social problam
that negatively effects the patients’ quality of life, performance
and productivity, and thus, it is accepted as a major chronic re-
spiratory disease with economic bundens and the risks for asth-
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ma [4]. There are several different therapy strategies for allergic
rhinitis [4,5]. Allergen avoidance and patient education are im-
portant for every allergic patient [6,7]. Immunotherapy is the
main treatment modality that changes the course of the disease
[8]. Pharmacotherapy plays an important role in the manage-
ment of allergic rhinitis, with aims to improve patient’s quality
of life by reducing the symptoms. However, in some patients,
symptoms cannot be reduced with only medical treatment or
medical treatment can be restricted due to several reasons. Al-
temative modalities are necessary for such patients.
Phototherapy, which has been mainly used for inflammatory
skin diseases dermatologically for a long time, is bacoming a
new choice of altemative treatment in allergic rhinitis [9]. It has
been reported that intranasal applications of phototherapy in al-
lergic rhinitis patients has been effiective, similarly to the applica-
tions on dermatological diseases [10-13]. Both atopic dermatitis
and allergic rhinitis are different manifestations of the atopy and
most of the their pathways are similar [14]). Phototherapy con-
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sists of ultraviolet and a visible light and its therapeutic effiect is
mostly attributed to its local immunosuppressive and immuno-
modulant actions. Phototherapy is able to inhibit the effector
phase of the allergic reactions, such as inhibition of antigen pre-
sentation by dentritic cells, inducing apoptosis of immune cells,
inhibition of synthesis and release of pro-inflammatory media-
tors from eosinophils, mast cells, basophils and T cells [14].

With this positively correlated data, we aim to investigate the
effects of rhinophotothempy with medical therapy on the quali-
ty of life with persistent allergic rhinitis in this study.

MATERIALS AND METHODS

A prospective, randomized study was performed between De-
cember 2009 and March 2010. The study included 65 patients
with a history of at least 2 years of moderate to severe persistent
tests, and all of the patients had house dust mite allergy. The study
protocol was approved by the local ethical committee and writ-
ten consent was obtained from each volunteer. Patients with na-
sal polyps, nasal septal deviation, nasopharyngeal pathologies,
asthma, acule respiratory infections were excluded. All of patients
in the study had used antihistamines and/or intranasal stercids
previously but not within two weeks prior to beginning of the
study.

We divided the patients into two groups for different treatment
regimens. A randomization list was formed using simple ran-
domization. The patients were assigned to their respective study
groups by an investigator who blinded to the study treatment,
using the randomization list. First group (n=33) was given topi-
cal mometasone furoate 200 mcg/day and orl levocetirizine 5
mg/day for a month. With the same medical thempy, rhinopho-
tothempy was applied to the second group {n=32), twice a week
for three weeks continuously. We evaluated the patients before
the trestment, at the first and third months after the treatment
with rhinoconjunctivitis quality of life questionnaire (RQLQ),
symptom scores and visual analogue scale (VAS) scones. Nasal
symptoms evaluated in this study were sneezing, nasal obstruc-
tion, rhinorea and nasal itching. All symptoms were graded ac-
cording to the severity (0, none; 1, mild; 2, moderate; 3, severe).
The RQLQ had 28 questions in seven domains (activity lmita-
tion, sleep problems, nose symptoms, eye symptoms, non-nose
non-eye symptoms, practical problems and emotional function)
and each question was scaled from 0 (not impaired at all) to 6
(severely impaired). VAS scores for severity of allergic rhinitis
were also evaluated.

Statstical analyses

Data were analysed using the SPSS ver. 13.0 (SPSS Inc., Chica-
g0, IL, USA) and Sigmastat ver. 3.1 (Systat Software Inc., San
Jose, CA, USA). Chi square test was used to compare the sex

and age distributions of the patients. Comparison of age distri-
bution of groups was performed using independent samples t-
test. Variation of mean values of nasal symptom scores, VAS
scores and ROLQ scores during the treatment periods within the
groups wene compared by Wilcaxon signed rank test and Fried-
man test. The initial mean values of nasal symptom scores, VAS
scores and RQLQ scores and the variation during the treatment
period for all parameters between the groups were compared by
the Mann-Whitney L-test. Results were expresed as mean and a
FP<(.05 was considensd statistically significant.

RESULTS

Demographics and patient evaluation

The study population consisted of 24 male and 41 female pa-
tients. Mean age of the first group was 32.5 years (range, 18 to
55 years) and that of second group was 30.6 years (range, 17 to
61 years). In the pretreatment evaluation, there was no statisti-
cally significant differences between mean age, skin prick tests
results, symptom scores, RQLO scores, and VAS scores of the
two groups. There was also no difference in compliance for the
medication of each group. At first month and third month after
treatment, the symptom scores, VAS scores and RQLQ scores
were compared within each group and between the two groups.

Symploms scores

For nasal obstruction, sneezing, rhinorea, and nasal itching; sta-
tistically significant improvement was found after the treatments
at both 1st and 3rd month evaluations for each group when com-
pared with pretreatment scores (for each symptoms P<0.05).
The mean of symptom values increased at 3rd month when
compared with 1st month. Statistically significant difference was
found between 1st and 3rd month within the groups (P<0.05).
When the two groups were compared for nasal symptoms; the
scores of the second group were better than the first group at
both 1st and 3rd months (for each symptoms P<0.05) (Table 1).

Rhinoconjunciivits quality of life questionnaire

In each group, the ROLQ scores seven domains, namely: limited
activity, sleep quality, non-nasal non-eye symptoms, practical
problems, nasal symptoms, eye symptoms and emotional func-
tions; such average results were statistically better after the treat-
ment at 1st and 3rd month evaluations (for each domains P<
0.05). The mean values of RQLQ) scores increased at 3rd month
when compared with 1st month. Statistically significant differ
ence was found between 1st and 3rd month within the groups
(F<0.05). When the two groups were compared at 1st and 3nd
months; ROLQ average results for each seven domains were sig-
nificantly better in the second group (for each domains P<0.05)
(Table 2).
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Background: Phototherapy has a profound immunosuppressive
effect and is able to inhibit hypersensibility resctions in the
skin.

Ohbjective: We evaluated whether phototherapy using

a combination of UV-B (5% ), UV-A (25%), and visible light
(0% ), referred to as mUVIVES, is effective in treating allergic
rhimitis.

Methods: We conducted a randomized, double-blind study, in
49 patients with hay fever. The study was performed during the
ragweed season. Ench intranasal cavity was illuminated 3 times
a week for 3 weeks with mUV/VIS or with low-intensity visible
light. Symptom scores, inflammatory cells, and their mediators
were wssessed in nasal lavages. I vitro effects of mUVVIS
irradiation on T-cell and eosinophil apoptosis and its inhibitory
elfect on mediator release from hasophils were examined.
Results: Rhinophototherapy was tolerated well and resulted
in a significant improvement of clinical symploms for sneezing
(P < 016}, rhinorrhea (P < 007), nasal itching (P < 014}, and
total nasal score (P < ). None of the scores improved
significantly in the control group. Scores for nasal ohstruction
slightly improved after mUV/VIS treatment and significantly
increased in the controd group (F < .017). In the nasal lavage,
phototherapy significantly reduced the number of eosinophils
and the level of eosinophil cationic protein and [L-5, In vitro
ircadiation of T cells and cosinophils with mUV/VIS light dose-
dependently induced apoptosis. Furthermore, mUV/VIS

From the Departments of “Dermaiology and  Allergology, "Optics and
Quaniem Electronics, and “Oso-Rhino-Larymgology, Hesd and MNeck
Sargery. University of Szeged; “the Dey of | dogy, L.
Eotvos University, Budapest; "the Department of Demmalology, Research
Lahorstory  for Dermato-Immunclogy and  Omcolagy,  Heinrich-Heine
Universaty, Duesscldort, and “the Dermatological Research Group of the
Hungarian Academy of Sciences, Sreged.

Supported by a grani of the Hungarian Minisiry of Health (ETT-4 192003
and a gramd of the Hengarian Minsiry of Educstion (OMFB-016200 w
Dr Kemeny

Dhsclosure of posemtial conflic of imerest: Lagos Kemseny, Amtila Dobozy, Zsall
Bor. Gabor Seabo, and Ferenc [gnace are cofounders of a company that will
predduce the light sousce for eatment amd have submified a pasemt
application on thas topic {pasenl pending

Reecived Tor publication June B, 2004; revised Movemnber 3, 2004; acoepted for
publscatson Movember 4, 04,

Reprimt reguacsts: Andrea 1. Koreck, MD, PhD. Depanment of Dermatology
and Allergology, University of Szeged, 673 Szeged, Koranyi Fasor 6,
Hungary. E-mal: akoreck@ yahoo.oom.

009 1-674%330.00

D 2008 American Acadenvy of Allergy, Asthma and Immunology

dow: 101016 jaci. 30041 1,005

irradiation inhibited the mediator release from REL-2H3

hasaphils,

Conclusion: These results sugpgest that phototherapy is an
effective modality to treat allergic rhinitis and offer new
wptions for the treatment of immune-mediated muciosal
diseases. (] Allergy Clin lmmunol sess:ses: ses.ses_ |

Key words: Allergic rhinitis, phototherapy, eosinophils, T cells,
IL-5, apopiosis

Allergic rhinitis is one of the most common health
problems. It is a high-cost and high-prevalence disease
with a major effect on the quality of life. It is also con-
sidered to be a risk factor for asthma. ' Although new anti-
histamines and local steroids are used with good results,
there are cases in which complete resolution of the symp-
toms cannot be obtained. Moreover, the use of these drugs
is controversial in special subsets of patients such as preg-
nant and breast-feeding women.* All of these character-
istics of allergic rhinitis highlight the need for effective
new treatment options.

Allergic rhinitis is an allergen-induced, IgE-mediated
inflammatory disease of the nasal mucosa.® The develop-
ment of the disease is characterized by an initial sensiti-
zation phase 0 a specific allergen, when no clinical
symptoms are present. At later time points, the encounter
of the same allergen by sensitized individuals is followed
by the elicitation of an specific immune response and the
activation of effector mechanisms. Previous studies have
established that a shift toward T2 cells plaxs arole in the
initiation and maintenance of the disease.®” Eosinophils,
mast cells, and basophils are considered to be the mayor
effector cells in hay fever.™ After an allergen challenge,
these cells release inflammatory mediators such as his-
famine, tryptase, leukotrienes, prostaglandins, cytokines,
and eosinophil cationic protein (ECP), which are re-
sponsible for most of the pathological processes occurring
within the nasal mucosa. ™' Phototherapy has a profound
immunosuppressive effect, and phototherapeutic methods
using both UV and visible light are therefore widely used
for the therapy of various inflammatory skin diseases,
including atopic dermatitis.'*"® The major mechanisms
of immunosuppression induced by the various forms of
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Effects of intranasal phototherapy on nasal mucosa in patients
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Abstract

Rationale:  Rhinophototherapy has been shown to be effective in the treatment of allergic rhinitis. Considering that phototherapy with
ultraviolet light (UV) induces DNA damage, it is of outstanding importance to evaluate the damage and repair process in human nasal
MUCOsA,

Methods:  We have investigated eight patients undergoing intranasal phototherapy using a modified Comet assay technigue and by
staining nasal cytology samples for cyclobutane pyrimidine dimers {CPDs), which are UV specific photoproducts,

Results:  Immediately afier last treatment Comet assay of nasal cytology samples showed a significant increase in DNA damage com-
pared to baseline. Ten days after the last irradiation a significant decrease in DNA damage was observed compared to data obtained
immediately afler finishing the treatment protocol. Difference between baseline and 10 days after last treatment was not statistically sig-
nificant. Two months after ending therapy, DNA damage detected by Comet assay in patients treated with intranasal phototherapy was
similar with that of healthy individuals. None of the samples collected before starting intranasal phototherapy stained positive for CPDs.
In all samples collected immediately after last treatment strong positive staining for CPDs was detected. The number of positive cells
significantly decreased 10 days after last treatment, but residual positive staining was present in all the examined samples. This finding
is consistent with data reported in skin samples after UV irradiation. Cytology samples examined two months after ending therapy con-
tained no CPD positive cells,

Conclusion:  Our results suggest that UV damage induced by intranasal phototherapy is efficiently repaired in nasal mucosa.
© 2007 Elsevier B.V. All rights reserved.

Keywords: Phototherapy; DNA damage; Masal mucosa

1. Introduction psoriasis [1]. In the last decade new applications have been
developed and ultraviolet (UV) light has been applied with
good results in the treatment of oral mucosal diseases, such
as lichen planus and graft versus host disease [2,3]
Recently, intranasal phototherapy with mixed UVA-

UVB-visible light (mUV/vis) has been reported to be suc-

Phototherapy is widely used for the treatment of several
immune-mediated skin diseases like alopic dermatitis and
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cessful for the treatment of seasonal allergic rhinitis [4].
One of the main mechanisms of action of UV light is
induction of DNA damage in the irradiated cells. This
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ABSTRACT of AR wa

We recently showed that intranasal phototherapy represents an Rhinitis ¢ on Asthma group recommend use of
efficient therapeutic modality for the treatment of paticnts with s ntihistamines as first-line treatment for
seasonal *I"ﬂt rhinitis I:S.‘Rj. The aim of this ﬂhl‘ ﬂﬂj’ WAs AR (4] TheWewer EEIIETH[iDH oral antihistamines such as
to compare the efficacy of intranasal phototherapy with that of i xofenadine and levocetirizine have demon-
the new generation antihistamine fexofenadine HC1 in SAR. icacy in reducing the symptoms of AR, including
randomized open study was conducted in patients with a histo . nasal itching and sneezing, and in some clinical
of - moderate-to-severe  ragweed-induced  SAR. | asal congestion (6,7). Fexofenadine is a nonsedating
patients were randomly assigned to receive either jhistamine, has a rapid onset and a long duration of action
" (8). In addition to blocking HI receptors, it has been shown 1o
adine HC per day for 2 weeks. Each F‘"}“"“ kept a ¢ reduce allergic inflammatory responses mediated by mast cells,
basophils, epithelial cells, eosinophils and lymphocytes (9).
The use of second-generation antihistamines in the treat-
ment of seasonal allergic rhinitis (SAR) is well established
decreased (9 10). However, in clinical practice, SAR symptoms are not
compared with baseline for all of In the  ,lways satisfactorily controlled by medication and some
fexofenadine HCI group no i signifi-  paticnts fail to respond to treatment {11). A new photother-
cantly at the end of the trgp ing. TNS was  apeutic device has been developed emitiing a combination of
significantly decreased apy group, but no oy dose UVB, UVA and visible light for the treatment of AR
significant change was o ofenadine HCl growp iy Hungary (12). The aim of this pilot study was to compare
after 2 weeks of In lusion, we found that  yhe efficacy of intranasal phototherapy with that of the new
intranasal photo ;m"::;t than fexofenadine  gencration antihistamine fexofenadine HCl in SAR.
or .

nd 25% in a study on the general
. Guidelines issued by the Allergic

scores for nasal symptoms, was also cal
phototherapy group the individual scores s

MATERIALS AND METHODS

INTRODUCTION _
Patients and study design. A randomized open study was conducted in
We recently showed that intranasal phototherapy is an patients with a history of at least 2 years of moderale 1o severe

effective treatment for allergic rhinitis (AR) (1). Rhinophoto- ragweed-induced AR. Positive skin prick test results and an elevated
therapy with low doses of mixed ultraviolet and visible light level of ragweed-specific IgE antibody confirmed the diagnosis. The
P v S 1 Ethical Committee of University of Szeged approved the protocol. All

significantly improve the clinical symptoms of AR by acting at patienis gave their written informed consent. We excluded potential
multiple points such as induction of T-cell and eosinophil subjects from the study, if they had any significam nasal structural
apoptosis and suppression of release of mediators like eosin- abnormalies; had asthma, or upper or lower resparatory infection

ophil cationic protein and interleukin 5, within 4 weeks before the beginning of the study; or had used any of

fp T = ; : the following drugs: intranasal corticosteroids within 2 weeks, systemic

Allergic rhinitis is a common inflammatory discase that carticosicroids. within 4 weeks, membrane stabilizers within 2 wecks.

causes major illness and disability worldwide. The prevalence antihistamines within | week, nasal decongestants within 3 days or
immunatherapy within 5 vears before the beginning of the siudy

The paticnts were enrolled afier the beginning of the ragweed

;Lh:zllrl am:‘m“lhm email: egaracsiiyaboo.com (Edine Geracri) scason, when the pollen counts were greater than 50 m™ in Szeged
Photochemistry and Photobsology © 14 | The Amencan Society of Photobickogy 031-8855/11 arca. Thiny-one patients with moderate 10 severe  symptoms
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Phototherapy has a profound immunosuppressive effect and is widely used fo%lmem of immune mediated skin diseases.
Phototherapy is able 1o inhibit immediate type hypersensitivity reaction in thef@ki ranasal phototherapy is a new approach lor
treatment of allergic rhinitis. In two open studies, 308 nm excimer laser | PUVA therapy efficiently inhibited clinical
sympioms of allergic rhinitis. In a randomized, double-blind study combi ose UVB, low dose UVA and visible light proved
o be effective in reducing symptom scores for sneezing, rhinorrhea, ing and the total nasal score in ragweed allergic
patients, Mechanism of action of phototherapy is complex, it redu tigen presenting capacity of dendritic cells, induces
apoptosis of immune cells and inhibits synthesis and release of pro-j tory mediator from several cell types. Therefore, intra-
nasal phototherapy may represent an alternative treatment of alleggi is and other inflammatory and immune mediated muco-
sal diseases,
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Allergic rhinitis, although not life threatening, significantly affects the quality of the patient's
daily life. The three major steps in the treatment of the condition are avoidance of allergens,
treatment of symptoms (in particular, antihistaminics and topical nasal corticosteroids) and
specific immunotherapy. Avoidance of the allergen is usually not possible and symptom relief
is often limited, | despite the availability of a number of pharmacological options. Specific

| immunotherapy demands ja high fevel of cooperation on the part of the patient for at least

3 years. Endonasal phototherapy with the Rhinolight® device (Rhinolight Ltd, Szeged, Hungary)
for the treatment of immunoglobulin E-mediated allergic rhinitis is a new option that utilizes
the immunosuppressive effects of UV radiation. The method directs a combination of UV-B
(5%, UV-A (25%) and visible light (70%) into the nasal cavity, and its effectiveness has been
demonstrated in one double-blind, placebo-controlled study, The results of additional studies
have been presented at various medical conferences and in abstracts. Reports in the literature
confirm that phototherapy is a well-established and successful treatment of atopic dermatitis

and other skin diseases, | ni
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Allergies represent one of the greatest health
problems in modern societies [1]. A rentative
estimate of the prevalence of allergic rhinitis
(AR} suggests a figure of 500 million suffer-
ers worldwide |2, This would make AR one
of the most common allergic diseases in the
world, with increasing prevalence and often
far-reaching consequences for quality of life,
since it also reduces the patient’s efficiency
and leads 1o labor and productivity losses (3.4,
The condition, therefore, has a significant
soCiDECONOMIC impact,

Exposure of the nasal mucosa o various aller-
gic stimuli can cause rhinitis. AR is defined clini-
cally as a sympromatic disease of the nose caused
by a specific type of IgE-mediated inflammarion
of the nasal mucosa riggered by exposure ro an
allergen. It is classified into a seasonal, a peren-
nial and an occupational form. The WHO has
proposed a classification based on the durarion
of the symproms |2):

* Intermittent: less than 4 days per week, or less
than 4 weeks rotal

* Persistent: more than 4 days per week, or
longer than 4 weeks rotal

The severity of the symptoms are 1o be defined
on the basis of their intensity and their effect on
the parient’s quality of life:

* Mild: symptoms are present but do not impair
quality of life

* Moderate/severe: symptoms are present and

troublesome; qualiry of life is impaired

In the Allergic Rhinitis and its Impact on
Asthma (ARIA) updates, a joint effort of the
WHO and the Global Allergy and Asthma
European Metwork (GAILEN), specific
immunatherapy (51T) is the recommended
treatment for the moderate-to-severe intermit-
tent and persistent forms of AR |21, Apart from
allergen avoidance, SIT is the sole causal thera-
peutic concept for the trearment of IgE-mediated
allergic diseases.

Role of immunotherapy in

allergic rhinitis

The effectiveness of SIT, both in the sub-
cutaneous (SCIT) and sublingual (SLIT)
application forms for the treatment of AR,
has been confirmed in double-blind, random-
ized, placebo-controlled studies and in various
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Rhinitis, sinusitis, and ocular diseases

Rhinophototherapy: A new therapeutic
tool for the management of allergic rhinitis

Andrea |. Koreck, MD, PhD," Zsanett Csoma, MD," Laszlo Bodai,” Ferenc Ignacz,”
Anna Szabo Kenderessy,” Edit Kadocsa, MD, PhD,* Gabor Szabo, DSc,” Zsolt

Bor, DSc.” Anna Erdei, DSc,” Barnabas Szony, MD, PhD,” Bernhard Homey, MD,*
Attila Dobozy, MD, DSc,™ and Lajos Kemeny, MD, DSc™ S:eed and Budapest, Hungary,

and Duesseldorf, Germany

Background: Phototherapy has a profound immunosuppressive
effect and is able 1o inhibit hy persensibility reactions in the
skin.

Ohjective: We evaluated whether phototherapy using a
combination of UV-R (5% ), UV-A (25% ), and visible light (T0% ),
referred to as mUV/VIS, is effective in treating allergic chinitis.
Methaods: We conducted o randomized, double-blind study, in
4% patients with hay fever. The study was performed during the
ragweed season. Each intranasal cavity was illuminated 3 times
a week for 3 weeks with mUVAVIS or with low-intensity visible
light. Symptom scores, inflammatory cells, and their mediators
were assessed In nasal lavages. In vitro effects of mUV/VIS
irradiation on T-cell and eosinophil apoptosis and its inhibitory
clect on mediator release from basophils were examined,
Results: Rhinophototherapy was tolerated well and resulted
in a significant improvement of clinkcal symptoms for sneering
(F = 016}, rhinorrhea (P < 007}, nasal itching (P < .014), and
todal nasal score (F < 004}, None of the scores improved
significantly in the control group. Scores for nasal obstruction
slightly improved after mUV/VIS treatment and skgnificantly
increased in the control group (P < 017} In the nasal lavage,
phototherapy significantly reduced the number of eosinophils
and the level of cosinophil cationic protein and 11.-5. In vitro
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irradiation of T cells and eosinophils with mUV/VIS light dose-
dependently induced apoptosis. Furthermore, mUVVIS
irradiation inhibited the mediator release from RBL-2H3
hasaphils.

Conclusion: These resulls suggest that phototherapy is an
effective modality 1o treat allergic rhinitis and offer new
optivns for the treatment of immune-mediated mucosal
diseases. (] Allergy Clin Immunol 2005;115:341-7.)

Key words: Allergic rhinitis, phototherapy, eosinophils, T cells,

IL-5, apoprosis

Allergic rhinitis is one of the most common health
problems. It is a high-cost and high-prevalence disease
with a major effect on the quality of life. It is also con-
sidered to be a risk factor for asthma. ' Although new anti-
histamines and local steroids are used with good results,
there are cases in which complete resolution of the symp-
toms cannot be obtained. Moreover, the use of these drugs
is controversial in special subsets of patients such as preg-
nant and breasi-feeding women.® All of these character-
istics of allergic rhinitis highlight the need for effective
new treatment oplions.

Allergic rhinitis is an allergen-induced, IgE-mediated
inflammatory disease of the nasal mucosa.” The develop-
ment of the disease is characterized by an initial sensiti-
zation phase to a specific allergen, when no clinical
symptoms are present. At later time points, the encounter
of the same allergen by sensitized individuals is followed
by the elicitation of an specific immune response and the
activation of effector mechanisms, Previous studies have
established that a shift toward T2 cells p]al,:s a role in the
initiation and maintenance of the disease.™ ' Eosinophils,
mast cells, and basophils are considered 1o be the mayor
effector cells in hay fever.*” After an allergen challenge,
these cells release inflammatory mediators such as his-
tamine, tryptase, leukotrienes, prostaglandins, cytokines,
and eosinophil cationic protein (ECP), which are re-
sponsible for most of the pathological processes ocourring
within the nasal mucosa. "' Phototherapy has a profound
immunosuppressive effect, and phototherapeutic methods
using both UV and visible light are therefore widely used
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TREATMENT WITH HOUSE DUST MITE SUBLINGUAL TABLETS IN
ALLERGIC RHINITIS SUBJECTS: HOUSE DUST MITE SPECIFIC IGE
AND IGG, RESULTS

P Demoly," A Parkes” and K Abiteboul

"Uinivarsity Hospital of Mantpeilier, Montpellior, France
Staliergenes Australia Pty Lid ta Stallergenes Greer, Warriewood,
Australia

ISealiprgenes Greer, Antony, France

Background: House dust mite (HID'M) sublingual tshiets ar 300IR, the
recommended dose, have been proven w be beneficial in subjecs with
HIM-associated allergic thindtis (HDM-AR). Here we report the immu-
nological data evaluasted i a Phase IV snady.

Methods: A double-blind placebo-controlled study (NCT00674700) was
conducted in Europe in adults (18- 30 years) with HDM-AR for at least
1 year confirmed by a positive skin prick test and HDM-specific IgE 20.7
ELVL). Participants were randomised to receive 300IR, $00IR or placcho
once daily for | year (Year 1) and followed up for ane post-treatment year
(Year 2). The primary endpoint was the average Adjusted Sympeom Score
(ASS, & rhinits symptom score adjusted for rescue medication use) over
the last three restment months (ANCOVA). HDM-specific 1gE and 1gG,
were assessed (ImmunoCap, Phadia) before, afier restment and at the
end of the treatment-free year. End of wrestmentbascline and end of
follow-upbascline ratios were analyzed descriptively in each group.

Resulbts: 509 subjects (300IR = 170, S00IR = 169, placebo = 170) were
included. After one treatment year, the aversge ASS was significantly
redusced in the 300IR and 500IR groups va. placebo with relative differ-
ences of ~179% and -20.2%, respectively. The weatment effect was
maintained after cessation of treatment. At the end of reatment, HDM-
specific IgE were increased (1.2-1.5-fold) and HDM-specific IgG, more
than doubled (2.4-5.0-fuld) in both active groups. Ower the year post-
wreatment, IgE and IgG, were abso incressed (1.2-1.3-fold and 1.4=3.3%
fodd, respectively) in the active groups. In the placebo group, no or linle
change of IgE and lgG, were abserved for both years.

Conclusion: In subjects with HDDM-AR, the results of immunological
markers confirmed that 300IR and 500IR doses are immunologically
active over treatment and remain so in the year post-treatment.
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RHINOLIGHT ™

5 Bekir and B Paude!

Collective. care, New South Wales, Sydney, Australia

Ohar aim was 10 assess the effectiveness of our Rhinolight™ (UV nasal pho-
totherapy) treatment protocol in reducing nasal sympioms in patients with
Chronic Allergic Rhinits in primary care.

Wi surveyed 113 patiens who had completed the Rhinolight™ treatment
coure betwoen June 2016 o June 2017, Pamicipants were from vanous
age groups (6 years and above) and gender. The survey consisted of
14 questions most of which were adapted from the Nasal Sympioms
Score. Patients who performed the course were diagnosed with allergic rhi-
nitis based on hisory and doscopic ination by allergy
wramned G,

A Rhinolight™ wrestment course consisted of UV phototherapy 1o bath
nasal cavities fwo times a week for 4 weeks with initisl dose of 2 min snd
gradually increased by 15 5 in esch visit until the second week. UV photo-
w“mmﬂlmh]miﬂﬂ!ﬂmlﬂiﬂm
weeks.

8% of participants completed the treatment course and 83% of those sur-
veyed were satisfied with the outcomes. Only 8% participants
sid they did not notice any change in their rhinitls smptoms. All nasal
symproms such as nassl congestion, nasal wching, sneczing and runny
nose showed wends towards impr . B5% of pati considered
repeating Rhinolight™' treatment again with a seasonal flare and 98%
would recommend this reatment to & friend or family member.

The Rhinolight™ photatherapy treatment protocol was well tolerated and
is an effective treatment for allergic rhinitis symproms.

Edoral materal and organezation © 2007 Royal Australasion Colege of Physciars
Copynight ol mdeadudl absiracts remains with (he Bulhors.

Irdprrcd Megicing Journal [2017) 47 (Suppl. 5k 5-33

Whille obwimasly our survey result is extremely limived, these results are still
wery promising and are supponed by the growing pool of studies with good
evidence that LIV phototherapy for the nose o wear hay fever is a sale,
effective and potential treatment that could be offered by primary care
Doctars.
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COTININE LEVEL IS ASSOCIATED WITH ASTHMA SEVERITY
IN FASSIVE SMOKER CHILDREN

| Pervoen,'” 5 Sehar,' | Naz' and 5 Almed”
' Quaich-i-Aram University, lslamabad, Pakistan
‘Shahesd Zulfigar Ali Bhutto Medical University, lslamabad, Pakistan

Background: Sccond hand smoke exposure is known o affect the ire-
quency and severity of childhood ssthma sympeoms, cotinine, the primary
nicotine metabolive serves 5 a biomarker of second hand smoke exposure
and could potentially identify pedistric patients st risk of more severe
asthma symphoms.

Objectives: The aim of this study was o determine degree of association
of asthma severity and cotinine bevel as a marker of passive smoking.

Methods: In a cross-sectional study, 140 pediatric paticnts (ages 1-16
years) with asthma were enrolled, 70 of whom, had been exposed 1o pas-
sve smoking and 70 others included as conrols, A complene clinical bis-
tory, lab exam, and spirometry were performed. A sample of urine, sevum
and saliva was collected from all enrolled patients and controds in the study
after confirmation of diagnosis and determination of scverity of asthma.

Resulis: The results revealed that age, sex, age of onser of ssthma, fsmily
hastory and allergic history was not significantly dilferent between two
groups of patienss. We found that percentage of patienss with severe
smthma was significantly higher in passive smoker group (P = 0.001).
Serum (P = 0.001), salive (P = 0.001), and urine (P = 0.0014) levels of
cotinine were significantly higher in passive smoker group compared 10
controd group in serum (P = 0.0014), saliva (p = 0.001), and urine (P =
0.0014). cotinine levels were significantly rased in seram (P = 0001},
urine (= 0.0004), as well as saliva (p = 0.01) of patients with severe
asthma than moderate and mild asthma.

Conclusions: In summary cotinine levels were higher in passive smokers
compared fo non-passive smokers.
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ETHNICITY AND ATOPY: THE PREVALENCE OF RHINITIS
AND OTHER ALLERGY AMONGST PATIENTS WITH EPIDEMIC
THUNDERSTORM ASTHMA

;‘W" L Ruane.” § Barnes,” A Young,' P Bardin® and

'Eastern Health, Malbourne, Austraiis
‘Monash Health, Melbourne, Australia

Introduction: In November 2016, Melbourne experienced the workl's
most devastating episode of epsdemic thunderstorm asthma (ETSA),
Allergic rhinitis and grass pollen allergy have been associated with FTSA,
The aim of our study was to characterise the prevalence of riimitis, asthma,
undiagnosed asthma and previous allergy in ETSA patients who presented
o emerpency departments (EDY) and whether this relates to their ethnicity,
Methods: ED} respiratory presentations at Eastern and Monash Health
{eamt and southeass Melbourne) were reviewed, Those with ED records
nelscating acute asthma were included. A sandardised questionnasre was
developed 1o avsess ethniciny prevalence of ssthma; prevalence of undiag-
nosed asthma; prevalence of rhinitis; and history of previous allergy. Varia-
tian in characterstics between ethnicity was evalused.

Resualts: 599 ol 779 patients (76.9%) with ETSA completed the question-
naire; 55% (n = 330) were male with mean age of 3064188 years, 50%
{m ™ 513) had a history of rhinitis, while only 42% (s = 250) had a history
of asthma. 26% (m = 158) had sympioms 1o suggest undiagnosed ssthma.
3% (m = 298) had & history of grass pollen allergy. 40% (o = 237) identi-
fied themschves as Caucasian, 22% (n = 129) Asian, 23% (m = 130) Indisn
and 14% (n = B3) other. Patients of Asian and Indian ethnicity were older
(mean age .74 £ 189 and 36,74 £ 15.6 respectively, F< 0.0001). They
also had higher raves of rhinits (91% and 91%, = 0.009) and lower s
of asthma (37% and 29%, P = 0.0004). Those of Indian ethnicity repened
higher razes of grass pollen allergy (61%, = 0.01)
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Narrow-band UVB phototherapy of nasal polyps: Results of a pilot study *
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ABSTRACT

Masal polypasis (NP is characterized by high recurrence rate despite medical and/or surgical treatment.
The major mechanism of action of ultraviolet B light (UVB) is induction of apoptosis in inflammatory
cells. Therefore phototherapy may represent a new therapeutic approach in NP,

A pilot feasibility study was performed 1o assess the tolerability and clinical efficacy of UVB photother-
apy in NP,

Thirteen subjects with bilateral grade 1-3 NP were enrolled in an open-labeled prospective pilot study.
Patients were exposed to gradually increasing doses of UVE light over a 12 woek period (3 exposures/
week|. Subjects rated their nasal obstruction symptom scores weekly on a visual analogue scale from
0'to 6. The NOSE quality of life questionnaire was used at baseline and end of treatment period. Adverse
events were monitored by endoscopy. Ten subjects completed the study. Masal ebstruction symptom
scores and quality of life (NOSE) improved at end of treatment compared to baseline. Treatments were
well tolerated and no device related adverse events were reported. The results suggest that phototherapy

may represent a potential new treatment option in nasal polyps.

© 2010 Elsevier BV. All rights reserved.

1. Introduction

Masal polyposis (NP) is a chronic inflammatory disease of the
upper airways with an overall prevalence rate in the general pop-
ulation ranging from 1% to 4% [1]). Clinically, nasal polyps are char-
acterized by edematous masses which prolapse into the nose,
leading to nasal obstruction, loss of smell, secretion, headache
and reduced quality of life. Nasal polyposis is a multifactorial
disease in which chronic inflammation is a major factor. The
inflammatory infiltrate comprises a variety of cells, including
eosinophils, mast cells, lymphocytes, neutrophils and plasma cells.
The majority of nasal polyps belong to the eosinophilic type, in
which mare than 60% of the inflammatory cell population is repre-
sented by eosinophils [2]. The presence of high levels of proinflam-
matory mediators and of epithelial damage are also characteristic
of NP. Expression of cytokines such as IL-4 and [L-5 and of inflam-
matory mediators like eosinophilic cationic protein (ECP) is

* Research supported by Allux Medical Inc., Menlo Park, CA, the OTKA KGS580,
OTKA NKT7434. NKFP_OT_AY and TAMOP 4.2 2-08/1 grants.

* Corresponding authar at: Depariment of Dermatology and Allergology, Univer-
sity of Szeged. Koramyi (asor 6, 6725 Szeged, Hungary. Tel: <36 62 545 277: fax: +36
62 545 954,

E-mall oddresses: koreck@mail derma szote u-saeged.hu, akoreck@yahoo.com
A Koreck]

1011-1344/3 - se¢ front matver © 2010 Elsevier BY. All rights reserved,
doi: 10.1016/) jphotobsol 2010.05.011

strikingly similar to the immunopathological profile documented
in allergic rhinitis and asthma, two diseases with which nasal pol-
yposis is often associated. Therapeutic strategies for NP include
medical treatment, especially topical or systemic corticosteroids,
surgical treatment or 3 combination of both. However, notwith-
standing treatment. NP is characterized by high recurrence rate
and a subset of patients has to undergo repeated surgeries [1,3.4].

Several studies suggest that apoptosis of inflammatory cells is
the major mechanism of action far systemic and ropical corticoste-
roids. It has been shown that treatment of NP with topical cortico-
steroids induces apoptosis of eosinophils and T cells and when
applied long-term, reduces the number of eosinophils and T cells
in vivo [5.6].

Phototherapy utilizing narrow-band UVB light (NB-UVB) has
been widely used in the treatment of various inflammatory skin
diseases, including atopic dermatitis and psoriasis 7). Intranasal
phototherapy has been shown to be effective in inflammatory
mucosal diseases such as oral lichen planus and seasonal allergic
rhinitis [8-10). The therapeutic effect of UVE light is primarily
attributed to its local immunemodulatory action. One of the mast
important mechanisms that explain the effects of UVE light is
induction of apoptosis in inflammatory cells [11-14). Therefore,
UV phototherapy may represent a new therapeutic tool for the
management of nasal polyps.
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Endonasal phototherapy significantly alleviates symptoms
of allergic rhinitis, but has a limited impact on the nasal

mucosal immune cells

Detlef Brehmer - Michael P. Schiin

Received: 11 July 2000/ Accepted: 20 August 2010
© Springer-Verdag 2010

Abstract  The literature documents the fact that UV irra-
diation of cutaneous Langerhans cells (LC) in vivo prevents
the development of contact allergy and produces long-
lasting immunosuppression. However, not much is known
about the effect of UV irmadiation on the LC of the nasal
mucosa and their connection with clinical scores. Local
antigen presentation may be necessary for both primary and
recall T cell responses to birch pollen in patients with hay
fever. Endonasal phototherapy combination of UVB (5%),
UVA (25%) and visible light (70%) utilises the immuno-
suppressive effects of UV irradiation. The aim of this study
was to correlate clinical symptom scores with possible
changes in the LC of the nasal mucosa induced by UV radi-
ation. The clinical effectiveness of this form of treatment is
discussed. Nasal biopsies were obtained from ten birch pol-
len-sensitive patients with seasonal rhinitis before and after
endonasal phototherapy. All patients showed a significant
clinical benefit post-treatment as assessed by standardised
instruments, including total nasal symptom score, nasal
congestion score, nasal itching score, sneezing score, nasal
secretion score and impairment-to-health score. However,
we found no significant morphological changes, to, or

D. Brehmer (&)

Private ENT Clinic Goettingen, Faculty of Medicine,
University WinenHerdecke,

Fricdrichstr, %, 37073 Gottingen, Germany

e-mail: d brehmer@hno-praxis-goettingen.de

M. P. Schin

Department of Dermatology, Venercology and Allergology,
Georg August University, Gottingen, Germany

Published online: 03 September 2010

quantitative differences in, the CD1a+, CD4, CDE or CD31
cells before and 14 days after treatment. Despite the
positive clinical effect, the study revealed no effect of UV
irradiation on the LC and other analysed cells of the nasal
mucosa immune system. Possible reasons for this are
discussed.

Keywords UV radiation - Endonasal phototherapy -
Nasal Langerhans cells - CD1a - Allergic rhinitis

Introduction

Our knowledge of the therapeutic effect of ultraviolet (UV)
irradiation has a long history extending back to the ancient
Egyptians [1]. In 1893, the physician, Niels Finsen, devel-
oped one of the first appliances 1o enable the production of
antificial sunlight, which he successfully employed to treat
lupus vulgaris [2]. Margaret Kripke was the first author 1o
describe the immunosuppressive effect of UV irradiation in
a series of transplantation experiments on murine skin can-
cers induced by UVB radiation [3]. The last decades have
seen an increase in our knowledge regarding the range of
indications for, and the therapeutic modalities of broadband
UVB (290-320 nm), narrow-band UVE (311 £ 2 nm), endo-
nasal phototherapy, 308-nm UVB excimer laser, UVA
(320400 nm), photosensitisers and UV A (PUVA), combined
UVA/UVE, high-dose UVA1 (340400 nm) and high-dose
visible light (400-800 nm) [4]. Koreck et al. [5] repored
the results of a randomised controlled double-blind study
aimed at investigating the efficacy of endonasal photother-
apy in ragweed-induced hay fever.

A recent prospective, randomised, single-blind, placebo-
controlled study investigating the effects of this form of
treatment on allergic rhinitis found a highly significant

€1 springer
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The effects of phototherapy on quality of life in allergic rhinitis

cases
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Abstract  Phototherapy, using a combination of UV-A
(25%), UV-B (5%) and visible light (70%), is known to be
affective in suppressing the clinical symptoms of allergic
rhinitis significantly. It has also been shown that photother-
apy locally reduces the number of inflammatory cells and
the level of mediators. We aimed to investigate the efficacy
of phototherapy in improving the quality of life of patients
with allergic rhinitis using Rhinoconjunctivitis Quality of
Life Questionnaire, besides checking the total symptom
scores of 100 consecutive cases. When the previous and
after treatment data were compared, statistically significant
differences were found in all quality of life variables
(P < 0.001). These results suggest that phototherapy is an
effective method 1o relieve symptoms of allergic rhinitis
and has a positive effect on the quality of life of allergic
patients. Further studies are needed to plan an ongoing
treatment of phototherapy at certain intervals for continu-
ous relief of symptoms and a better and longstanding qual-
ity of life.
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Introduction

Phototherapy has a profound immunosuppressive effect,
and phototherapeutic methods using both UV and visible
light are therefore widely used for the therapy of various
inflammatory skin diseases [1]. It is also proposed that
phototherapy, using a combination of UV-A (25%), UV-B
(3%) and visible light (TO%), may represent a therapeutic
alternative to patients with allergic rhinitis. Various stud-
ies on the successful results of phototherapy treatment on
allergic symptoms have been published [1-5]. Koreck
et al. [2] assessed the efficacy of phototherapy in allergic
rhinitis and stated that phototherapy locally reduced the
number of inflammatory cells. They also revealed that
UVAB significantly suppressed the clinical symptoms of
allergic rhinitis.

The Rhinoconjunctivitis Quality of Life Questionnaire
(RQLQ) was developed to measure the functional problems
(physical, emotional, social and occupational ) that are most
troublesome to adults (17-70 years) with either seasonal or
perennial rhinoconjunctivitis of either allergic or non-aller-
gic origin [6]. Many studies were carried out in order 10
develop, standardize and validate the questionnaire for uses
in clinical trials [7=11]. Another advantage of using RQLQ
is that it has been translated to Turkish recently and validity
and reliability tests have been performed.

Herein, we aimed to investigate the efficacy of photo-
therapy treatment on patients with allergic rhinitis by
means of the clinical findings, rotal nasal symptom score
(TNSS) and RQLQ.
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Phototherapy for allergic rhinitis: a
prospective, randomized, single-blind,
placebo-controlled study

Cemal Cingi, Hamdi Cakli, Aytekin Yaz, Murat Songu and Cengiz Bal

Abstract: Phototherapy has a profound immunosuppressive effect, and phototherapeutic
methods using both ultraviolet [UY] and visible light are therefore widely used for the therapy
of various inflammatory skin diseases. It is also proposed that phototherapy, using a combi-
nation of UV-A [25%], UV-B [5%)] and visible light [70%], may represent a therapeutic alternative
in patients with allergic rhinitis. Seventy nine patients were randomly assigned Lo receive either
a combination of UV-A [25%], UV-B (5% and visible light [70%), in the phototherapy group, or
low-intensity visible light, in the control group. The efficacy of treatment was assessed by
means of total nasal symptom score before treatment and 1 month after the end of treatment.
Total nasal scores decreased in both groups but the decrease was highly significant in the
active treatment group when compared with the placebe [p < 0.001). This study demonstrates
that phototherapy may be an effective modality in the treatment of allergic rhinitis especially in

cases of which commaonly used drugs either are conlraindicated and/or have insufficient

efficacy.

Keywords: allergic rhinitis, phototherapy, rhinophatotherapy, UV, ultraviolet

Introduction

Allergic rhinitis is considered to be one of the
most frequent health problems. A costly and
highly prevalent disease with a major effect on
the quality of life, it is also considered to be a
risk factor for asthma [Salib and Howarth,
2003; Togias, 2003; Kay, 2001]. Despite the
fact that new antihistamines and local steroids
have been used with good results, complete res-
olution of the symproms is practically difficult. In
a special subsets of patients, such as pregnant and
breastfeeding women, application of these drugs
is disputed [Law er al. 2003). As a result, the
above characteristics of allergic rhinitis firmly
show the need for effective reatment modalities.

Phototherapy has a profound immunosuppres-
sive effect, and phototherapeutic methods using
both ultraviolet (L'V) and visible light are there-
fore widely used for the therapy of various
inflammatory  skin  diseases [Koreck & al
2005a). It is alse proposed that phototherapy,
using a combination of UV-A (25%), UV-B
(5%) and wisible light (70%) (UVAB), may rep-
resent a therapeutic alternative in patients with

hitg. /e sagepub corm

allergic rhinitis. Various papers on the successful
results of phototherapy treatment on allergic
symptoms have been published [Kemény and
Koreck, 2007; Csoma ef al. 2006; Koreck er al.
2005a, 2005b, 2007]. Koreck and colleagues
assessed the efficacy of phototherapy in allergic
rhinitis and stated that phototherapy locally
reduced the number of inflammatory cells
[Koreck er al. 2005b). They also revealed that
UVAB (UV-A, UV-B, visible light) significantly
suppressed the clinical symproms of allergic
rhinitis.

Herein, we aimed to investigate the efficacy of
phototherapy treatment on patients with allergic
rhinitis by means of total nasal symptom score

(TNSS).
Materials and methods

Study design

We conducted a prospective, randomized, single-
blind, placebo-controlled study in patiens with a
history of at least 2 years of moderate-to-severe
persistent allergic rhinitis that was not controlled
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Effects of Rhinophototherapy on Quality of Life in
Persistant Allergic Rhinitis
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INTRODUCTION

Allergic rhinitis is an allergen-induced, IgE-mediated inflamma-
tion of the nasal mucosa [1], and it is the most frequent atopic
disease which effects 25%-35% of the population with increas-
ing prevalences [2,3]. Allergic rhinitis is also a social problem
that negatively effects the patients” quality of life, performance
and productivity, and thus, it is accepted as a major chronic re-
spiratory disease with economic burdens and the risks for asth-
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ma [4]. There are several different therapy strategies for allergic
rhinitis [4,5]. Allergen avoidance and patient education are im-
portant for every allergic patient [6,7]. Immunotherapy is the
main treatment modality that changes the course of the disease
[8). Pharmacotherapy plays an important role in the manage-
ment of allergic rhinitis, with aims to improve patient’s quality
of life by reducing the symptoms. However, in some patients,
symptoms cannot be reduced with only medical treatment or
medical treatment can be restricted due to several reasons. Al-
ternative modalities are necessary for such patients.
Phototherapy, which has been mainly used for inflammatory
skin diseases dermatologically for a long time, is becoming a
new choice of alternative treatment in allergic rhinitis [9). It has
been reported that intranasal applications of phototherapy in al-
lergic rhinitis patients has been effective, similarly to the applica-
tions on dermatological diseases [10-13). Both atopic dermatitis
and allergic rhinitis are different manifestations of the atopy and
most of the their pathways are similar [14]. Phototherapy con-

Cogright © 2003 by Korean Society of Otorhinolarymgology-Head and Neck Surgery.
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ABSTRACT

Ultraviolet B (UV-B) radiation is a modality widely used for the
treatment of different skin diseases. One of the major
mechanisms of UV-E immunosuppression in this trestment
madality is thought to be an apoptosis-inducing effect on T cells
infiltrating the skin. We examined the T-cell apoptosis-
induction capacities of four different UV light sources, with
and without UV filters. The xenon chloride (XeCl) laser proved
o be the strongest apoptosis inducer. The use of a phialic acid
filter eliminated UV radiation almost completely below 30 nm,
which resulted in a severe decrease in the apoptosis-inducing
capacity of different UV-B sources. Using the results of the
measurements with pelychromatic UV light sources, the
wavelength dependence of UV-B light for the induction of T-
cell apoptosis was also determined. The regression line of the
action spectrum demonstrated a continuous decrease Trom 290
to 311 nm. The apoptosis-inducing capacity of the XeCl laser
was almost four times higher than the calculated value
according to the action spectrum, which might be attributed
to the high irradiance of the laser as compared with nonlaser
light sources.

INTRODUCTION

Uliraviolel B (UV-B} light (280-320 nm) is a modality widely used
for the therapy of different skin diseases, Initially, broadband (BB)-
LUV-B light sources were applied in U'V-B phototherapy: these emit
wavelengths throughout the whole spectrum of UV-B light (1). In
1980, an action spectrum study was carmied out in patients with
paoriasis, With use of a monochromator, the action spectrum for the
UV phototherapy of psoriasis was determined for radiation between

T Posted on the website on 11 March 2004
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Abbreviations: ADS0, the energy density necessary 1o induce apoplosis in
0% of the T cells; BB-UV-B, broadband wliravioletr B; mAb,
monoclonal amtibody; MECLR, mived epidermal cell lymphocyle
reaction; MED, minimal erythema dose; MLR, mixed lymphocyie
reaction; NB-UV-B, narrowband ultraviolet B; PEMC, peripheral blood
mononuchear cells; PBS, phosphate-buifered saline; U'V-A, ulravioler A;
UY-B, uliraviolet B; UV-C, uliraviolet C; XeCl, xenon chloride,
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254 and 313 nm and compared with the action spectrum for
erythema of the uninvolved adjacent skin, Wavelengths of 254, 280
and 290 nm proved 1o be erythemogenic but not therapeutic, even ot
1050 times the minimal erythema dose (MED). At wavelengths of
300 and 304 nm, complete clearing occurred on daily exposure
o doses equal o or less than the MED. In every subject,
suberythemogenic exposure doses of 313 nm resulied in complete
clearance of the plagues (2), These findings led o the introduction of
sclective UV-B phototherapy and narrowband (NB)}UV-B photo-
therapy. NB-UV-B source emits polychromatic light, but the 311-
313 nm wavelength range predominates in its emission spectrum, In
a bilateral comparative study, the ability of suberythemogenic doses
of NB-UV-B versis conventional BB-UV-B o remit psoriasis was
compared. NB-UV-B radiation proved 1o be superior 10 BB-UV-B
for the treatment of psoriasis (3). Because laser light can be
selectively directed towand the lesional skin and all the energy of
a 308 nm excimer laser is emitted within the action spectrum for the
phototherapy of psoriasis, our group investigated the therapeutic
effect of the 308 nm Xenon chloride (XeCl) excimer laser for
psoriasis. This laser emits its total energy at 308 nm and may
therefore be regarded as a “supemarrowband™ UV-B light source.
The cumulative dose required for the complete clearance of psoriatic
plaques was six times less with the XeCl laser than with NB-UV-B
phototherapy (4). The high clinical efficacy of the XeCl laser for
psoriasis was later confirmed in other studies (5,6). The XeCl laser
might therefore be regarded as a new and promising form of UV-B
phototherapy, which seems 1o be superior to conventional UV-B
sources in the treatment of psoriasis and vitiligo (7-10).

UV-B light has been shown to modify cutanecus immune
responses, a phenomenon called photoimmunosuppression (11).
Krueger er al. (12) observed that UV-B ireatment produced
a consistent and profound depletion of T lymphocytes from
psoriatic epidermis. Dermal lymphocyies were much less affected
(12). Because apopiosis is induced by the in vitre UV-B imadiation
of T cells, it has been proposed that UV-B light may have
immunosuppressive effects in psoriasis through the induction of
apoptosis in disease-mediating T cells. Apoptosis, or programmed
cell death, is a physiological suicide mechanism that preserves
homeostasis, in which cell death naturally occurs during normal
tissue wmover (13). To characterize the mechanism of T-cell
depletion, Ozawa er al. (14) applied NB-UV-B radiation, on
peripheral T cells and measured the exient of apoptosis, Application
of 100 mljem® NB-UV-B light resulied in measurable T-cell
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Abstract

Recently we found that ultraviolet B (UVB) irradiation in erythematous doses significantly inhibited the immediate type hyper-
sensibility reaction in the skin. In the present study we investigated the effects of different wavelengths on the skin prick test reaction
(SPT). The forearm of ragweed allergic patients was irradiated with increasing doses ol ultraviolet A (UVA), visible light (VIS) or
combined UVB, UVA and VIS light, referred to as mUV/VIS. SPTs were performed 24 h afier irradiation both on irradiated and
non-irradiated control skin areas using ragweed extract. UVA and VIS irradiation led to a slight, not significant inhibition of aller-
gen-induced wheal formation. Mixed irradiation with mUV/VIS light resulted in a dose-dependent inhibition of the allergen-induced
wheal formation. The inhibition was significant already at suberythematous doses. As there is a good correlation between SPT and
the nasal symptoms in patients with hay fever these data suggest that phototherapy with mUV/VIS light might be an effective and

safe treatment modality for immediate type hypersensibility reactions in the skin and nasal mucosa.

© 2004 Elsevier B.V. All rights reserved.

Keywords: Immediate type hypersensitivity; Skin prick test; Phototherapy

1. Introduction

Phototherapy has a profound immunosuppressive el-
fect and phototherapeutic methods utilizing both ultra-
violet (UV) and visible (VIS) light are therefore widely
used for the therapy of various inflammatory skin dis-
eases such as psoriasis and atopic dermatitis [1-4). It
has been also shown that UV irradiation of skin inhibits
the development of contact hypersensibility and induces
hapten-specific tolerance, which can be adoptively trans-
ferred in mice. The major mechanisms of immunosup-
pression induced by the various forms of phototherapy
in the skin involve apoptosis induction in infiltrating T

" Corresponding suthor, Tel.: +36 30 5152 884; fux: +36 62 545 954,
E-mil address: kl@derma srote. u-sreged hu (L. Kemeny).

1001134475 - see front matter © 2004 Elevier B.Y. All rights reserved.
doa: 10,1016/ jphotobiol 2004 08 008

cells, reduction in the number and function of Langer-
hans cells, and the induction of immunomodulatory
cytokines such as IL-10 [5-8].

Recently, we have found that UVB irradiation was
capable to significantly inhibit the immediate type
hypersensibility reaction in the skin at erythematous
doses and that 308 nm xenon chloride (XeCl) eximer la-
ser is effective for the treatment of allergic rhinitis [9].
The goal of our present study was to evaluate the effect
of different wavelengths on the immediate type hyper-
sensibility in the skin. As skin prick test (SPT) is the
most widely used in vivo test for the diagnosis of imme-
diate type allergic reaction we tested the capacity of dif-
ferent wavelengths to inhibit the wheal formation in
SPT on irradiated and non-irradiated skin areas. We
found that mixed irradiation with UVB, UVA and
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Intranasal irradiation with the xenon chloride ultraviolet B
laser improves allergic rhinitis
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Abstract

We earlier reported that the 308 nm xenon chloride (XeCl) ultraviolet B (UVB) laser is highly effective for the treatment of
inflammatory skin diseases. Since UVB irradiation has been shown to exert both local and SYSIEMIC iMMunosuppression, we in-
vestigated the clinical efficacy of UVB irradiation in allergic rhinitis. In an open study, groups of patients with severe allergic rhinitis

received intranasal imradiation with a 308 nm XeCl UVB excimer laser for two weeks. In the low-dose group (n = 10}, treatment was
given twice weekly, starting with 0.25 = the individual minimal erythema dose (MED), whereas patients in the medium-dose group
(m = 8] were treated four times weekly, starting with 0.4 = MED, In cach group, the dosage was gradually increased. Evaluation was
based on the symptom scores. The effect of the XeCl laser on the skin prick test reaction was also studied. In the low-dose group,
seven patients completed the study, and there was no improvement in the nasal symptoms. In the medium-dose group, the XeCl
UVB irradiation significantly inhibited the rhinorrhoea, the sneezing, the nasal obstruction and the total nasal score {p < 0.05). The
XeCl UVE excimer laser also inhibited the allergen-induced skin prick test in a dose-dependent manner, These results suggest that
the XeCl UVB excimer laser might serve as a new therapeutic ool in the treatment of allergic rhinitis,

© 2004 Published by Elsevier B.V,

Keywords: Uliraviolet B; Laser; Immunosuppression; Allergic rhinitis

1. Introduction Allergic rhinitis is an inflammatory disorder of the
nasal mucosa characterized by nasal itch, sneezing,
nose running and nasal blockage. The inflammation
is a type I, or immediate hypersensitivity reaction of
the nasal mucosa that arises in consequence of an
allergen-immunoglobulin E (IgE) interaction in senz-
itized individuals. For the treatment of the disease,
well-established pharmacological therapies with anti-

Allergic rhinitis is one of the most common health
problems in many countries, because it is a high-cost,
high-prevalence discase, affecting about 15-30% of the
population [1]. The number of the patients with allergic
rhinitis is still increasing, especially in the well-devel-
oped, industrialized countries. Although it is not asso-

ciated with severe morbidity and mortality, allergic
rhinitis has a major effect on the quality of life. Iis
increasing prevalence, its impact on the individual
quality of life and social costs [2,3] and its role as a risk
factor for asthma [4], underline the need for improved
treatment options for this disorder.

“ Corresponding author. Tel.: +36-62-545.252; fax: +36-62-545-954,
E-mail address: kbimderma.seote.u-seeged hu (L. Kemeny).

1011134445 - see front matter © 2004 Published by Elsevier BV,
doi: 10, 10164, jphotobiol. 2004.05.001

histamines, corticosteroids, decongestants and mast
cell stabilizers are available. New therapeutic options
have recently become increasingly important, includ-
ing leukotriene modifiers, anti-IgE antibodies, phos-
phodiesterase inhibitors and intranasal heparin, and
there have been developments in appropriate allergen-
specific immunotherapy  [5]. However, complete
suppression of the clinical symptoms cannot be
achieved in most cases with the currently available
drugs.
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ABSTRACT

The objective of this study was to investigate the effect of intranasal phototherapy on
nasal microbial flora in patients with allergic thinits,

This prospective, self-comparised, single blind study was performed on patients with a
history of at least rwo years of moderate-to-severe perennial allergic rhinitis that was not
controlled by anti-allergic drugs. Thirty-one perennial allergic rhinitis patients were
enrolled in this study. Before starting the test population on their intranasal phototherapy,
the same trained person took a nasal culture from each subject by applying a stenle cotton
swab along each side of the nostrl and middle mearus. Each intranasal cavity was
irradiated three times a week for rwo weeks with increasing doses of irradiared. Ar the
end of the intranasal phototherapy, nasal cultures were again obtained from the each
nostnl

The study found that after intranasal phototherapy, the scores for toral nasal symptoms
decreased significantly but bactenial proliferation was not significantly different before and
after phototherapy.

We have shown that intranasal photatherapy does not change the acrobic nasal
microbial flora in patients with perennial allergic rhinitis.

Keywords: Adult; Allergic chinitis; Allergy; Bacteriology; Intranasal photatherapy; Middle
nasal meatus; Nasal microbial flora; Phototherapy
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hypersensitivity reaction. Allergic rhinitis is considered
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