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Abstract

Objective : The purpose of this study is to analyze research trends on the effects of intranasal phototherapy on
allergic rhinitis,

Methods : We searched potentially relevant studies using electronic databases, such as PubMed, OASIS, KMbase,
and RISS. Our review of clinical research in allergic rhinitis was restricted to an analysis of papers published within
the last 5 years. Independent reviewers extracted data using a standardized form,

Results : In total, twenty four studies were included. Eleven studies were analyzed, and five randomized trials
were identified. They suggested to be effective and no serious side-effects.

Conclusions : Intranasal phototherapy can be effectively used as an alternative to the treatment of allergic
thinitis. Further studies are needed on this topic in order to demonstrate the effectiveness clearly.
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1. Effects of intranasal phototherapy on
nasal microbial flora in patients with
allergic rhinitis (2013, Table 1)**’
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PubMed (n=22) «
KMbase (N=2)-
OASIS (n=0) RISS (n=0)-
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2RE Edd wEE oty I SHIEE
we} vl 221& AFeHoH, FHISAHT(INSS;
Total nasal symptom scores)S “37}5}3ict, B U
e F FHFTE Rl Aasialovt
(P0.0001), 371/ Alte] S4lile oI Aol
5 UERiA] 93ttt 21¢9] Axz hle BE 9
Ao oAFH 7P} &3 H2F8(side effects)o|$]
o v U BAse gdzr] vg 3] S4s
Agsket] ERHo 3714 v nAES-S W3t
AFIAE Sethe A9E Harsglrt

2. Comparative study in the management of
allergic rhinitis in children using LED
phototherapy and laser acupuncture
(2013, Table 2)'*
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h

- Not reported in English or Korean (n=1)«
- Not related with infranasal phototherapy or allergic rhinitis (n=12)

h 4

11 of studies included«

Fig. 1. Flowchart of study selection process
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Table 1. Hfects of Intranasal Phototherapy on Nasal Microbial Flora in Patients with Allergic Rhinitis

First Author
Journal

Country
Objective

Study design

Patients

Intervention

Outcome measurement

Result-Effectiveness

Result-Safety

Conclusion

Yavuz Selim Yildirim
Iran J Allergy Asthma Immunol September. 2013;12(3):281-286,
Turkey

To investigate the effect of intranasal phototherapy on nasal microbial flora
in patients with persistent allergic rhinitis

Clinical trial (a prospective, self-comparised, single blind study)
N=31 (15 males, 16 females)

Rhinolight device (model Rhinolight III, manufactured and sold by Rhinolight
Ltd, Szeged, Hungary)

Each intranasal cavity was irradiated three times a week for two weeks with
increasing doses of irradiated.

Total nasal symptom scores (INSS), Nasal cultures (from each nostril and the
middle meatus)

The scores of all total nasal symptoms (TNSS) decreased significantly after
intranasal phototherapy (P<0.0001).

The comparison of aerobic bacterial proliferation was not significantly
different between the study group before and after the phototherapy.

At the end of the treatment crustiness and dryness was the most common
side effect in all patients.

This prospective, single blinded, self comparised study shows for the first
time that intranasal phototherapy does not change the aerobic nasal microbial
flora, but that intranasal phototherapy is an effective modality in treating the
symptoms of patients with allergic rhinitis.
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Table 2. Comparative Study in the Management of Allergic Rhinitis in Children Using LED Phototherapy and Laser

Acupuncture
First Author Yousry Moustafa
Journal International Journal of Pediatric Otorhinolaryngology. 2013;77:658-665.
Country Egypt
Objective To compare the .outclor.n'es. of .LED phototherapy and laser acupuncture
treatment on allergic rhinitis in children
Study design Clinical trial (a randomized controlled trial)
Patients N=40 (Group 1: 12 males, 8 females / Group 2: 11 males, 9 females)

Group 1: Intranasal illumination at 660 nm (Bionase unit from Youngdo
Medical Instruments Co. Ltd., Korea) + mint tablets as a placebo
Each nostril was subjected to energy stimulation 4 times per session, twice a
week for 6 weeks.

Intervention Group 2: Low-level laser at 905 nm (spA version 2, 0, 2 Model Giotto, Italy)
applied to acu-points(LI19, LI20, ST2, ST4, ST6, ST7, ST17, ST36, SI18, BL2,
GB14, GV24 and EXHN5) + mint tablets as a placebo
The session lasted for 30 min twice weekly for total 12 sessions over 6
weeks,

Severity symptom score, Nasal examination findings (by anterior rhinoscopy

Outcome measurement
and endoscopy), Serum IgE levels

Group 1. A statistically significant difference was found between the severity
symptom score before and 1 month after therapy indicating improvement of
clinical symptoms (rhinorrhea, and nasal obstruction) (P=0.001). A statistically
significant difference was also found between endoscopic findings before and
1 month after therapy regarding, nasal discharge quantity (P=0.001) and
inferior turbinate size (P=0.001). Serum IgE levels 1 month and 3 months
after therapy were shown to be significantly reduced (P=0.001), while there
was no significant difference between 1 month and 3 months post-treatment
Result-Effectiveness results (P=0.005).

Group 2: A statistically significant difference was found between the severity
symptom score before and 1 month after therapy which persisted for 3
months follow-up (P=0.001). Statistically significant difference was found
between endoscopic findings before and 1 month after therapy regarding to
nasal discharge quantity (P=0.001), and inferior turbinate size (P=0.001).
Serum IgE levels were shown to be significantly reduced 1 month (P=0.003)
and 3 months (P=0.001) after therapy, while there was no significant
difference between 1 month and 3 months post-treatment results (P=0.60),

Group 1: No adverse effects were observed during the period of treatment
and follow up.

Group 2: No adverse events were serious enough to result in participant
withdrawal from the trial.

Result-Safety

Our data confirmed that both phototherapy and low-level laser acupuncture
are an effective, safe and a non-invasive treatment modality for allergic
thinitis, although further more detailed follow up and comparisons with
conventional therapy are needed.

Conclusion
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Table 3. A Comparative Pilot Study of Symptom Improvement Before and After Phototherapy in Korean Patients with

Perennial Allergic Rhinitis

First Author Heung-Man Lee
Journal

Country Korea

Objective

Photochemistry and Photobiology. 2013;89:751-757.

To evaluate the safety and efficacy of phototherapy with low-level energy of
a 650 nm laser irradiation system in perennial allergic rhinitis patients

Study design

Patients

Intervention

Outcome measurement

Result-Effectiveness

Result-Safety

Conclusion

Clinical trial (a open-label, single-center study)
N=42 (28 males, 14 females)

650 mm laser source (ChungWoo, Co., Seoul, Korea)
Over 4 weeks, the subject was exposed to the narrow-band intranasal laser
twice daily (morning and evening).

Total symptom score (TSS), Rhinoconjunctivitis Quality of Life Questionnaire
(RQLQ)

After laser irradiation, significant improvement of the clinical symptoms of
nasal obstruction (P0.001), rhinorrhea (P=0.005), sneezing (P=0.001) and
itching (P=0.003) was reported by 68% of the perennial allergic rhinitis
patients, The overall RQLQ scores improved significantly (by 45%) from the
baseline to 4 weeks after treatment.

No adverse events were found during the treatment period.

These results indicate that phototherapy is an effective modality for treating
perennial allergic rhinitis and is another option in the steroid-free
management of immune-mediated mucosal diseases.
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Table 4. Intranasal Phototherapy Versus Azelastine in the Treatment of Seasonal Allergic Rhinitis

First Author Silviu Albu

To compare the efficacy of intranasal phototherapy with that of azelastine in

Journal Auris Nasus Larynx, 2013;40:447-451,
Country Romania
Objective

patients with SAR
Study design

Patients

Clinical trial (a prospective, randomized, open study)

N=77 (Group 1: 39, females 60% / Group 2: 38, females 66%)

Group 1: Rhinolight 180 W lamp (5% UVB, 25% UVA and 70% visible
light-VS, Rhinolight Ltd., Szeged, Hungary)
Patients in Group 1 received intranasal phototherapy three times a week for

Intervention 2 weeks,

Group 2: Patients in Group B received azelastine hydrochloride nasal spray,

two sprays per nostril,

once daily with a total dose of 1.1 mg, and

continued consistently until the last visit,

Outcome measurement

Daily diary of symptoms (for nasal obstruction, nasal itching, rhinorrhea, and
sneezing), TNSS, RQLQ, Nasal airflow

The study demonstrated that both azelastine and intranasal phototherapy are
able to significantly improve TNSS, including individual nasal symptoms.
Nevertheless, phototherapy reduced nasal obstruction better than azelastine

Result-Effectiveness

(P=0.038). Both treatments were highly effective in improving RQLQ scores

overal and in seven separate domains (P(0.05). The mean total nasal
resistance decreased at the end of the therapy. Nevertheless, the difference
did not reach significance in neither treatment arm,

The only side effect was dryness of the nasal mucosa, which occurred in all
Group 1 patients, All patients considered dryness as mild except one in the

Result-Safety

phototherapy group, and were controlled by emollients.

Bitter taste was the only adverse experience that occurred in the azelastine

group (5 patients).

Conclusion

Whether intranasal phototheraphy will be a standard treatment of SAR or not
should be appraised in future studies and clinical trials.
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Intranasal phototherapy is more effective
than fexofenadine hyadrochloride in the
treatment of seasonal allergic rhinitis:
results of a pilot study (2011, Table 5)'"
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Table 5. Intranasal Phototherapy Is More Effective Than Fexofenadine Hydrochloride in the Treatment of Seasonal

Allergic Rhinitis: Results of a Pilot Study

First Author
Journal
Country

Objective

Study design
Patients

Intervention

Outcome measurement

Result-Effectiveness

Result-Safety

Conclusion

Edina Garaczi

Photochemistry and Photobiology. 2011;87:474-477.

Hungary

To compare the efficacy of intranasal phototherapy with that of the new
generation antihistamine fexofenadine HCl in SAR

Clinical trial (a randomized open study)

N=31 (Group 1: 6 males, 12 females / Group 2: 5 males, 8 females)

Group 1: Rhinolight 180 m¥ lamp (5% UVB, 25% UVA and 70% visible light,
Rhinolight Ltd., Szeged, Hungary) three times a week for 2 weeks

Group 2: 180 mg fexofenadine HCl per day for 2 weeks

Daily diary of symptoms (for nasal obstruction, nasal itching, rhinorrhea,
sneezing and palate itching), Total Nasal Score (TNS)

In all of the parameters the scores decreased significantly at the end of the
treatment compared with day 1 for all of the parameters: sneezing
(P=0.0002), rhinorrthea (P=0.0004), nasal itching (P=0.0003), nasal obstruction
(P=0.0014) and palate itching (P=0.00002), respectively. In the fexofenadine
HCI group none of the symptoms improved significantly (P»0.05) at the end
of the study except sneezing (P=0.007). TNS was significantly decreased in
the rhinophototherapy group (P<0.0001), but no significant difference was
observed in the fexofenadine HCl group after 2 weeks of treatment
compared to the baseline (P=0.35). After 2 weeks of intranasal phototherapy
there were 15 patients (83.3%) with more than 25% improvement in TNS
and 11 patients (61.1%) with more than 50% improvement in TNS compared
to the baseline. In contrast, only four patients (30.8%) exhibited more than
25% improvement in TNS and two patients (15.4%) showed more than 50%
improvement in TNS in the fexofenadine HCl group after the last treatment,
The only side effect was dryness of the nasal mucosa, which occurred in all
patients in the rhinophototherapy group and in two patients in the
fexofenadine HCl group. All patients scored the dryness as mild except one
in the rhinophototherapy group, and were controlled by emollients. In the
case of this one patient in the rhinophototherapy group one treatment was
skipped.

In conclusion, we found that intranasal phototherapy is more efficient than
fexofenadine HCl in reducing clinical symptoms for SAR.
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Table 6. Endonasal Phototherapy Significantly Alleviates Symptoms of Allergic Rhinitis, but Has a Limited Impact on
the Nasal Mucosal Immune Cells

First Author
Journal
Country

Objective

Study design
Patients

Intervention

Outcome measurement

Result-Effectiveness

Result-Safety

Conclusion

Detlef Brehmer

Eur Arch Otorhinolaryngol. 2011;268:393-399.

Germany

To correlate clinical symptom scores with possible changes in the LC of the
nasal mucosa induced by UV radiation

Clinical trial

N=10 (6 males, 4 females)

Rhinophototherapy device (Rhinolight Ltd., Szeged, Hungary)

A total of six treatments, each lasting for 2-3 min, were applied during two
consecutive weeks.

Nasal epithelial specimens, TNSS, Visual Analogue Scale (VAS)

All patients showed a significant clinical benefit post-treatment as assessed by
standardized 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 quantitative differences in, the CDla+, CDA4,
CD8 or CD31 cells before and 14 days after treatment.

The variance analytical evaluation of the TNNS showed that the data
obtained at the various time points differed highly significantly (P<0.001).
The evaluation of the variance analysis for the VAS showed that the
measurements made at the various time points differed highly significantly
from one another (P<0.01).

Not reported

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,

Table 7. Phototherapy for Allergic Rhinitis: a Prospective, Randomized, Single—blind, Placebo—controlled Study

First Author
Journal
Country

Objective

Study design
Patients

Intervention

QOutcome measurement
Result-Effectiveness
Result-Safety

Conclusion

Cemal Cingi

Therapeutic Advances in Respiratory Disease. 2010;4(4):209-213,

Turkey

To investigate the efficacy of phototherapy treatment on patients with allergic
rhinitis by means of total nasal symptom score (TNSS)

Clinical trial (a prospective, randomized, single-blind, placebo-controlled study)
N=79 (Group 1: 17 males, 24 females / Group 2: 12 males, 26 females)
Iluminations were performed with the same device (Rhinolight III; Rhinolight
Ltd, Szeged, Hungary).

Each intranasal cavity was irradiated three times a week for 2 weeks with
increasing doses.

TNSS

Total nasal scores decreased in both groups but the decrease was highly
significant in the active treatment group when compared with the placebo
(p€0.001).

Dryness in the nose was the only side effect reported in the UVAB group.
This study demonstrates that phototherapy may be an effective modality in
the treatment of allergic rhinitis especially in cases of which commonly used
drugs either are contraindicated and/or have insufficient efficacy.
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Table 8, KTP/532 YAG Laser Treatment for Allergic Rhinitis

First Author
Journal

Country
Objective

Study design
Patients

Intervention

Outcome measurement

Result-Effectiveness

Result-Safety

Conclusion

Eitan Yaniv

American Journal of Rhinology & Allergy. 2009;23:527-530.

Israel

To investigate the efficacy of the KIP/532 YAG laser to reduce and
discharge in patients with allergic rhinitis

Clinical trial

N=48 (23 males, 25 females)

KTP/532 Nd:YAG laser (ESC Medical Systems, Yokneam, Israel)

Treatments were provided on an ambulatory basis in one to three sessions
under local anesthesia with lidocaine nose spray.,

Daily symptom reports, Regular endoscopy examination, Interviews

At examination after 1 year, nasal obstruction was improved in 69% and
nasal discharge in 40% of cases.

There were no complications of the laser treatment. The only side effect was
increased nasal congestion lasting from 1 to 7 days. Even patients with no
overall improvement did not experience adverse laser-related effects. None of
the patients showed late complications such as atrophic rhinitis.

The KTP/532 YAG laser is effective for the treatment of nasal obstruction
and discharge. Comparison with other techniques showed it to be the most
effective in reducing nasal discharge. It can be done as an office procedure
and does not damage the nasal mucous membrane, The KTP/532 YAG laser
is effective as an additional treatment for patients refractory to medication,
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placebo—controlled study (2010, Table 7)'’
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8. KTP/532 YAG laser treatment for allergic
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9. Pollen challenge study of a phototherapy
device for reducing the symptoms of hay
fever (2000, Table 9)*"
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10, The effects of phototherapy on quality of
life in allergic rhinitis cases (2009, Table
10)*
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Table 9. Pollen Challenge Study of a Phototherapy Device for Reducing the Symptoms of Hay Fever

First Author
Journal

Country

Objective

Study design

Patients

Intervention

Outcome measurement

Result-Effectiveness

Result-Safety

Conclusion

J. C. Emberlin
Current Medical Research and Opinion. 2009;25(7):1635-1644.
UK

To investigate the effect of intranasal phototherapy delivered by a
phototherapy device (allergy reliever SN-206) on symptoms of hay fever
(seasonal rhinitis) due to grass pollen in adults

Clinical trial (a randomised placebo-controlled double blind)
N=112 (Group 1: 29 males, 21 females / Group 2: 30 males, 21 females)

Group 1: SN-206 (infrared light (652 mm and 940 mm), manufactured and
distributed by Lloyds Pharmacy Ltd, UK)

Group 2: The placebo devices looked like the active units but emitted low
intensity visible light which had a red tinge due to coloured plastic covers.
Instead of delivering the light high into the nostrils the light was emitted at
the base of the probe beneath the nostrils.

All subjects used active or placebo devices three times a day for 14 days
before pollen challenge.

Primary outcome measures : Severity scores (for sneezing, running eyes,
running nose), eosinophil cationic proteins (in nasal secretions)

Secondary outcome measures @ Symptom scores by subject report (itching
eyes, itching nose, itching throat, itching mouth/palate), nasal peak
inspiratory flow (PIFn), peak expiratory flow (PEFn)

Significant reductions in severity of symptom scores were found for sneezing,
running nose, running eyes and itchy mouth/palate (P<0.05). No significant
differences were found in the results for itchy eyes, itchy nose, itchy throat,
ECPs, PIFn and PEFn,

No adverse events occurred,

The results show that the device significantly reduced some hay fever
symptoms. The study would have been improved if compliance was
monitored electronically and if nasal congestion was monitored by report.
The mode of action is unclear, The study does not consider long-term
implications of the therapy.
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Table 10. The Hffects of Phototherapy on Quality of Life in Allergic Rhinitis Cases

First Author
Journal

Country
Objective

Study design

Patients

Intervention

Outcome measurement

Result-Effectiveness

Result-Safety

Conclusion

Cemal Cingi
Eur Arch Otorhinolaryngol. 2009;266:1903-1908.
Turkey

To investigate the efficacy of phototherapy treatment on patients with allergic
thinitis by means of the clinical findings, total nasal symptom score (TNSS)

and RQLQ
Clinical trial (a prospective study)
N=100 (31 males, 69 females)

Rhinolight TIT (UV-A (25%), UV-B (5%) and visible light (70%), range 310-600
nm, Rhinolight Ltd, Szeged, Hungary)

Each intranasal cavity was irradiated three times a week for 2 weeks with
increasing doses.

Patient symptom and physical examination scores (TNSS), Rhinoconjunctivitis
Quality of Life Questionnaire (RQLQ)

A statistically significant difference was found between the scores of “nasal
discharge, nasal obstruction, sneezing, nasal itching and turbinate edema’

before and after surgery (P<0.001). However, no statistically significant
difference was found between these scores for the two post-treatment
examinations (P)0.05). When the previous and after treatment data were
compared, statistically significant differences were found in all quality of life
variables (P(0.001).

Not reported.

This study demonstrates that phototherapy is an effective modality in the
treatment of allergic rhinitis and has positive effect on the quality of life of
patients, especially in cases for which commonly used drugs are
contraindicated and/or have insufficient efficacy. Further studies are needed
to plan an ongoing treatment of phototherapy at certain intervals for
continuous relief of symptoms and a better and longstanding quality of life.
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Table 11, Intranasal Phototherapy in the Patients with Perennial Allergic Rhinitis

First Author
Journal

Country
Objective

Study design

Patients

Intervention

Outcome measurement

Result-Effectiveness

Result-Safety

Conclusion

Hyuck Sung Kwon
J Rhinol. 2009;16(2):128-133.
Korea

To investigate the effectiveness of intranasal phototherapy in treating patients
with perennial allergic rhinitis

Clinical trial (a prospective study)

N=19 (9 males, 10 females)

Rhinolight®mUV/VIS (Mixed UV-B(5%), UV-A(25%), and visible light(70%),
Rhinolight Ltd, Szeged, Hungary)

Each intranasal cavity was illuminated three times in the first week and then
once a week the following five weeks.

Total Nasal Score (INS), Total Non-nasal Symptom Score (TNSS),
Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ)

Phototherapy was well tolerated by the patients and resulted in a significant
improvement of clinical symptoms for rhinorrhea, nasal obstruction, nasal
itching, sneezing and total nasal score (P{0.05).In addition, significant
improvements were achieved for itching of eyes, itching of the palate and
total non-nasa symptom score except tearing and redness of eyes (P{0.05).
After six weeks, the overall RQLQ scores significantly improved by 51% from
the baseline in the treatment.

The only side effect was dryness of the nasal mucosa, which occurred in 10
patients, All patients considered dryness as mild in the phototherapy group,
and were controlled by emollient. There were no complications after 3
months.

These results suggest that phototherapy is an effective modality for treating
clinical symptoms of perennial allergic rhinitis and represents an alternative
treatment for perennial allergic rhinitis.
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