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INTRODUCTION
Despite the skepticism, controversy and lack of evidence, 
patients often turn to complementary – alternative medicines 
(CAMs) when conventional treatment is ineffective. It has been 
estimated that up to 50% of adults currently use or have used 
complementary and alternative medicines (CAMs) on at least 
one occasion to treat allergic rhinitis (1). The market in Britain 
alone is believed to be worth approximately £ 210 m (€ 244 m, 
$ 327 m), with one in five adults thought to be consumers, and 
some treatments (particularly homeopathy) available from the 
National Health Service (2). The evidence available suggests 
that many people are drawn to the use of CAMs because it 
allows them to take responsibility in the management of their 
problem and to explore therapies that are regarded as tradi-
tional medicine in some countries. A variety of CAMs are in 
common use including acupuncture, homeopathy and Chinese 
herbal medicines (3). 

Phototherapy with ultraviolet (UV) light has been used in 
treating immune-mediated dermatological conditions such as 
psoriasis and atopic dermatitis. The therapeutic mechanism 

of UV light includes reduction of antigen presentation by  
dendritic cells, inhibition of pro-inflammatory cytokine syn-
thesis and release, and induction of apoptosis in immune cells 
(4). Intranasal phototherapy is an emerging treatment modal-
ity for allergic rhinitis. Given that phototherapy is established 
treatment for many dermatologic conditions, it is possible that 
phototherapy may have a role in rhinology. The aim of this 
review was to assess intranasal phototherapy in the treatment 
of allergic rhinitis, with particular emphasis on clinical effi-
cacy, scientific basis and safety.

SEARCH METHODOLOGY
A structured search of the U.S. National Library of Medicine 
(PubMed), the Cochrane Collaboration library, Google 
Scholar and ISI Web of Knowledge database was undertaken 
using MeSH terms ‘phototherapy’ and ‘rhinitis’. The literature 
review period was set from 1 January, 1995 to 30 April, 2011 
and limited to English-language articles only. Correspondence 
letters and conference abstracts were excluded, as were cita-
tions published without an abstract. Each abstract was then 
screened for relevance and the full-text article obtained. Where 
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the full-text article was not available electronically or within 
university hospital library holdings, an attempt was made to 
contact the correspondence author via email to obtain the 
article.

Only studies reporting the use of intranasal phototherapy were 
eligible for inclusion. The bibliography of each article was 
reviewed to identify any other potentially relevant studies. 
Where appropriate, the quality of clinical trials was assessed by 
using the scale developed and validated by Jadad et al., (5). This 
scoring system takes into account the most relevant character-
istics of a clinical trial, which are randomization and blinding. 
Two points are given, respectively, to correct random allocation 
and to correct blinding, and 1 point is given if description of 
dropouts and withdrawals is provided. Thus the maximum score 
is 5, and a score of at least 3 indicates an adequate methodology. 
The strength of the evidence of the studies was then evaluated by 
using the recommendations by Shekelle et al., (6 ) (Table 2).

RESULTS 
The PubMed review identified 31 citations, of which eight 
were not in English language. Of the remaining 23 citations, 
13 were deemed relevant after reviewing the abstracts. Two 
other studies were identified from the bibliography, which was 
suitable for inclusion. Two studies were excluded; one evaluat-
ing the clinical outcome of far-infrared light extra-nasally in 
subjects with allergic rhinitis (7), and the other irradiated (660 
nm and 850 nm) the acupuncture point Shangyingxiang Xue 
on the face adjacent to the nose to treat allergic rhinitis (8). No 
other relevant studies were identified from the other electronic 
databases. A Cochrane protocol was registered in July 2009 
but no review has been issued (9). One abstract was deemed 
suitable for inclusion but the full-text article was not available 
for review (10).

In all, fourteen full-text articles were available for review. The 
type of studies varied widely as were quality. The quality of 

the clinical trials ranged from Jadad score 0 to 5 (Table 3). 
Of the three prospective, randomized, placebo-controlled, 
double-blind studies reviewed, only one had power calcula-
tion for sample size. There was one prospective, randomized, 
placebo-controlled, single-blind study and one prospective, 
randomized, un-blinded study. There were four open-label 
prospective pilot studies involving small study cohorts of less 
than 20 subjects. There was a larger prospective unrandomised 
study assessing quality of life issues involving 100 subjects. The 
remaining articles were two reviews and two observational 
studies of histological changes after phototherapy.

Three different phototherapy medical devices were assessed: 
(1) Bionase™, (2) Allergy Reliever SN206 and (3) Rhinolight®. 
None of the studies compared one device with the other. Each 
device utilized a unique frequency within the light spectrum 
ranging from ultra-violet to red color light. Treatment regime 
varied between each product. Both the Bionase™ and Allergy 
Reliever SN206 are small pocket size devices consisting of an 
intranasal portion connected to a battery operated light source. 
Operation is straightforward with a single on-off switch on the 
light source unit. The device switches off automatically after a 
pre-set treatment period. Conversely, the Rhinolight® is a desk-
top device that requires electrical power supply. It is connected 
to a hand piece, which houses the emitting light. The duration 
and dose of treatment can be controlled from the touch-screen 
control panel on the desktop portion.

Meta-analysis of the results was not possible given the hetero-
geneity of the studies and devices used. Further discussion is 
detailed below according to the individual intranasal photo-
therapy device used.

Bionase™ 
Bionase™ is a patented medical device (Figure 1) manufac-
tured by Syro Technologies Ltd. (Jaffa, Israel). This device 
emits a visible red light at a single wavelength of 660 ± 5 nm. 

Table 1. Scoring system of trials according to Jadad et al.  (5).
Question Score
1 Study described as randomized (including the words “random”,  

randomization”, “randomly”)?
Yes = 1 No = 0

2 Study described as double-blind? Yes = 1 No = 0
3 Withdrawals and dropouts described? Yes = 1 No = 0
4 Method of randomization described and appropriate? Yes = 1 No = 0
5 Method of double-blinding described and appropriate? Yes = 1 No = 0

Table 2. Strength of recommendation according to Shekelle et al. (6).
Category of evidence Strength of recommendation
Ia Meta-analysis of randomized controlled trials A Directly based on category I
Ib At least 1 randomized controlled trial
IIa At least 1 controlled trial without randomization B Directly based on category II or extrapolated from category I
IIb At least 1 type of quasiexperimental study
III Nonexperimental descriptive studies C Directly based on category III or extrapolated from category I – II 
IV Expert opinions or committee reports D Directly based on category IV or extrapolated from category I – III 
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3Rhinophototherapy treatment for allergic rhinitis

The manufacturer’s website (www.biolight.co.il) recommended 
starting treatment three times daily and then titrated according 
to symptomatic response. Each treatment session lasts for 4.5 
minutes and the device switches off automatically. The device 
is recommended by the manufacturer to be suitable from the 
age of four years.

To date, only one study has been published evaluating the 
efficacy of Bionase™ in treating perennial allergic rhinitis and 
nasal polyposis (11). In a double-blind randomized prospective 
study, 50 subjects with perennial allergic rhinitis and 10 with 
nasal polyposis received treatment three times a day for 14 
days. Power calculation and randomization was not described 
in any detail. The control group, consisting of 29 subjects with 
allergic rhinitis and 1 with nasal polyposis, was treated with a 
sham illumination as placebo. All subjects were selected after 
positive skin prick test to perennial inhalant allergens, defined 
as a wheal of 3mm or greater with erythema of at least 5mm. 
After recording their symptoms in a diary for two weeks as 
a run-in period, all suitable candidates were reassessed and 
underwent endoscopic examination. Recorded endoscopic 
examination before and after phototherapy was reviewed by 
an ENT specialist who, blinded to the treatment received, 
assessed changes in nasal obstruction, rhinitis and oedema of 
the middle turbinate. 

The main pretreatment sinonasal complaints were obstruc-
tion and rhinorrhoea, where between 79% – 94% of the study 
cohort reported moderate or severe symptoms. Between 76% 

– 100% complaint of none or mild symptoms of itching, 
headache and postnasal drip. Mild overall improvement of 
symptoms was experienced by 44% and marked improvement 
by 29% of subjects in the treatment group. Nasal obstruction 
and rhinorrhoea were the most common symptoms to experi-
ence marked improvement, whilst improvement in nasal itch-
ing, headache and postnasal drip was largely mild. Subjects 
with concomitant septal deviation reported smaller degree 
of improvement and the majority of those with nasal polyps 
reported no change. Using the chi square test, the authors 
reported that endoscopic findings in the treatment group 
were statistically better compared to controls. Improvement 
in mucosal congestion, amount of secretions and middle tur-
binate oedema was noted in 61%, 65% and 48% respectively 
compared to 21%, 7% and 12% respectively in the control 
group. No endoscopic improvement was noted in patients with 
nasal polyposis.

Allergy Reliever SN206 
The Allergy Reliever SN206 (Lloyds Pharmacy Ltd., Coventry, 
U.K.; Figure 2) emits infrared light delivering 0.54 joules/cm2 
per three-minute cycle. The manufacturer claims that the 652 
nm and 940 nm infrared light delivered via the nasal probes 
suppresses release of histamine promotes and increased blood 
flow respectively (www.lloydspharmacy.com/allergy-reliever). 
This device has been marketed for several years and an esti-
mated 50,000 units were sold before being assessed in one clini-
cal trial. 

Table 3. Summary of intranasal phototherapy clinical studies in descending order of Jadad score. (ECP = eosinophil cationic pro-
teins, PIFn – nasal peak inspiratory flow, PEFn = nasal peak expiratory flow, UV = ultraviolet, QoL = quality of life, NOSE = nasal 
obstruction symptom evaluation).

First author 
(year)

Treatment Control No. of patients Jadad score Main results

Emberlin 
 (2009)

Allergy Reliever SN206 
(652nm, 940nm light)

Placebo 112
(101)

5 Improved symptom scores (sneezing, rhinorrhoea, 
epiphora, itchy mouth/palate). No significant  
differences in ECPs, PIFn, PEFn.

Koreck
(2005)

Rhinolight® (UV-A, 
UV-B, visible light)

Placebo 49
(49)

4 Improved symptom scores (sneezing, rhinorrhoea, 
nasal itching). Reduction in eosinophils, ECPs, 
IL-5 in nasal lavage. No improvement in acoustic 
rhinometry.

Neuman (1997) Bionase™ (intranasal 
red light)

Placebo 79 
(79)

2 Improved symptom scores (obstruction, rhinor-
rhoea) and endoscopic findings (mucosal conges-
tion, secretions)

Cingi
(2010)

Rhinolight® Placebo 79
(79)

2 Significantly greater improvement in nasal  
symptom scores than placebo cohort.

Garaczi
(2011)

Rhinolight® Nil 31
(31)

2 Rhinolight® (n=18) compared with oral fexofena-
dine (n=13). No significant differences were found 
in the symptom scores between the cohorts.

Csoma
(2004)

Xenon Chloride laser 
(308nm)

Nil 15
(11)

0 Two study cohorts: low dose Xenon Chlore (XeCl), 
medium dose XeCl. Improvement symptoms scores 
with medium dose  only.

Csoma
(2006)

Psoraren - UVA
(365nm)

Nil 17
(13)

0 Improved symptom scores.

Cingi
(2009)

Rhinolight® Nil 100
(?)

0 Improved nasal symptom and quality of life scores.

Bella
(2010)

UVB Nil 13
(10)

0 All patients have nasal polyps (Grade I – III).  
Improved QoL scores (NOSE) and nasal  
obstruction. 
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Emberlin and Lewis conducted a randomized placebo-con-
trolled double-blind study on adult subjects suffering with 
hay fever (12). The study was conducted out of pollen season 
and involved grass pollen challenge after a two-week period 
of treatment (active and placebo). Power calculation was per-
formed for sample size and subjects were assigned to either 
active or placebo treatment by stratified random sample based 
on age, gender and severity of reported symptoms. Potential 
volunteers were recruited by questionnaire interview focusing 
on the presence of hay fever in the preceding two years, sever-
ity of sinonasal symptoms and treatment received. All suit-
able subjects had a reported positive skin prick test for grass 
although those who professed to having had the test within 
two years of the study were not verified by the investigators. 

Subjects who fulfilled the inclusion criteria were instructed 
to use device for three minutes, three times daily for 14 day. 
Both subjective and objective variables were assessed prior to 
and at fixed intervals after allergen challenge. The quantity 
of grass pollen (Dactylis glomerata), delivered to the nostrils 
with a micro-spoon, was equivalent to the allergen load on a 
high pollen count day (350 grains pollen per cubic meter air). 
Sinonasal symptoms were scored on a five-point Linkert scale 
(0 = absent, 5 = very severe). Nasal secretions were taken for 
eosinophil cationic proteins (ECP) analysis using a strip of 
filter paper. Sneezing, rhinorrhoea, epiphora and ECP were 
defined by primary outcome measures. Furthermore, nasal 
peak inspiratory flow (PIFn) and nasal peak expiratory flow 
(PEFn) were recorded as secondary outcome measures, as were 
ocular symptoms (epihora, itchiness). 

Of the 112 subjects recruited, 101 completed the trial. Prior to 
pollen challenge, the baseline average symptom scores for the 
placebo group were higher than those in the treatment group. 
The highest symptoms scores were for sneezing and rhinor-
rhoea and lowest score for ocular symptoms. Mean symptom 
scores for sneezing, rhinorrhoea, itchy palate and epiphora 
rose peaking within 15 minutes after pollen challenge and 
waned gradually thereafter. These subjective variables were 
observed to be significantly greater in the placebo group but 
the difference between the two cohorts narrowed over time. 
Only rhinorrhoea was observed to be significantly worse in the 
placebo group at the end of the study, 250 minutes after pollen 
challenge. There were no significant differences in the results 
for the ECP concentrations, PIFn and PEFn between the two 
groups at baseline and after pollen challenge or when compar-
ing the individual results between the two groups at specific 
sample times. 

Rhinolight®

The Rhinolight® (Figure 3) is a patented device manufactured 
by Rhinolight Ltd., which is based in Szeged, Hungary. This 
company started operations in 2003 and claims to have treated 
20,000 patients with the phototherapy device (www.rhinolight.
hu/language/en). Rhinolight® emits a composite light, consist-
ing of 70% visible light, 25% UV-A and 5% UV-B. Rhinolight® 

is recommended for the treatment of both perennial and sea-
sonal allergic rhinitis; each condition having different treat-
ment regimes and dose escalation schedules. 

Koreck et al., (13) randomized 49 volunteers suffering with sea-
sonal allergic rhinitis to receive either Rhinolight® (25 subjects) 
or low-intensity visible light housed within the Rhinolight® 
device. Each nasal cavity was irradiated three times a week 
for three weeks with increasing doses of either Rhinolight® 
(starting dose 1.6 J/cm2) or visible light (starting dose 0.06 J/
cm2). The dose was increased by 0.25 J/cm2 every third treat-
ment day. Subjects were allowed to use oral Cetirizine as 
rescue medication during the three-week study period. Each 
subject kept a diary of daily symptoms, specifically on nasal 
obstruction, nasal itching, rhinorrhoea and sneezing. A four-
point Linkert scale (0 = no symptoms, 4 = severe) was used to 
calculate the Total Nasal Symptom Score (TNSS). Subjects 
were assessed weekly by an independent investigator who also 
performed acoustic rhinometry and nasal lavage. The nasal 
lavage was analysed for cytokines (IL-4, IL-5 and IL-10) and 
ECP concentration.

The TNSS decreased significantly in the treatment cohort, 
for sneezing, rhinorrhoea and nasal itching. No improve-
ment in symptoms scores was observed in the control cohort. 
No improvement was recorded with acoustic rhinometry in 
either group. The authors reported that the percentage of 
eosinophils, ECP and IL-5 levels decreased significantly after 
Rhinolight®, whereas these variables increased in the control 
group. The decrease in IL-4 levels in the treatment cohort did 
not achieve statistical significance. 

The subjective improvement in sinonasal symptoms was also 
observed by Cingi et al., (14) who prospectively studied a cohort 
of 100 patient using the Rhinoconjunctivitis Quality of Life 
Questionnaire (RQLQ) and TNSS. Patients were not on any treat-
ment for allergic rhinitis at the start of the study and no rescue 
medication was permitted. Assessments were performed at base-
line, at one month and at three months after Rhinolight® treatment.

The RQLQ consist of 28 questions, grouped in seven domains; 
sleep, non-nasal eye symptoms, practical problems, nasal symp-
toms, eye symptoms, activities limited by nose or eye symptoms 
and emotional function. The authors reported that the each RQLQ 
domain scores improved following treatment and remained statis-
tically significant at three months follow-up compared to baseline. 

The same research group also conducted a prospective, rand-
omized, single-blind, placebo-controlled trial in patients with 
persistent allergic rhinitis (15). Similarly, the TNSS was used as the 
outcome measure although follow-up was limited to one month 
after treatment. Seventy-nine patients were randomly assigned 
using computer-generated randomization: 41 in the Rhinolight® 

and 38 in the placebo group who received low-intensity visible 
light. The TNSS scores decreased significantly in both groups 
although the decrease in symptom scores was greater in the active 
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5Rhinophototherapy treatment for allergic rhinitis

treatment cohort. The authors concluded that Rhinolight® treat-
ment was more effective than low-intensity visible light.

Garaczi et al., (16) compared the clinical effectiveness of 
Rhinolight® with oral fexofenadine hydrochloride in a cohort 
of 31 subjects suffering with ragweed-induced allergic rhinitis. 
The study was conducted during pollen season and suitable sub-
jects were enrolled after positive skin-prick test and an elevated 
level of ragweed-specific Ig-E antibody. The study cohort was  
randomly assigned to either receive intranasal Rhinolight® or 
180 mg fexofenadine hydrochloride daily. Assessments were 
performed at day-1, day-7 and day-14 after commencement of 
treatment. The authors reported that the scores for each TNSS 
parameter decreased significantly compared to day-1, whereas 
only sneezing was reported to be significantly improved in the 
fexofenadine cohort. However when both treatment groups were 
compared, no significant differences were found in the symptom 
scores although the authors noted that the improvement was more 
pronounced following Rhinolight® treatment. Over half of patients 
(61.1%) reported at least 50% improvement in the TNSS com-
pared to 15.4% in the fexofenadine group.

The Szeged-based research group also conducted a number of 
pilot studies using the Rhinolight® device to deliver other light 
wavelengths to treat allergic rhinitis and nasal polyps. A xenon 
chloride (XeCl) ultraviolet B (UV-B) laser was evaluated in a 
study comparing low-dose (n = 10) versus medium-dose treatment 
(n = 8) (17). All patients who were treatment with medium-dose 
XeCl laser reported improved symptoms (rhinorrhoea, sneez-
ing and obstruction). Expectantly, there was no improvement in 
TNSS reported by the low-dose cohort. Intranasal psoralen UV-A 
(PUVA) therapy has also demonstrated symptomatic improve-
ment and clinical tolerability in the treatment of seasonal allergic 
rhinitis (18). In this study, 13 of the enrolled 17 patients completed 
the three-week treatment course reported greater improvement in 
sneezing and rhinorrhoea than itching or obstruction. Narrow-band 

UV-B light (NB-UVB) has been evaluated in patients with varying 
severity of bilateral nasal polyposis (Grade 1 – 3) (19). Treatment 
lasted 12 weeks in incremental doses of NB-UVB (300 – 1200 
mJ/cm2). The results are difficult to interpret. Despite reporting 
improvement in average symptom and quality of life scores at one 
and three months after treatment, a third of the cohort required 
topical steroids at the first follow-up. The authors also reported 
that endoscopic changes paralleled improvement in symptom 
scores although details were not presented in the paper. 

Side effects of intranasal phototherapy 
Clinical use of intranasal phototherapy appears to be safe and well 
tolerated. No adverse events were reported following the use of 
Bionase™ and Allergy Reliever SN206 (11,12). The most common 
side effect reported following Rhinolight® was mild dryness in the 
nasal cavity which was attenuated with the application of an emol-
lient (20). Severe dryness was reported in only one subject neces-
sitating cessation of treatment (13). However, long-term side effects 
from regular intranasal treatment are unknown as all studies were 
concluded after one treatment course.

Effects of intranasal phototherapy on nasal mucosa
Studies on the effect of phototherapy on nasal mucosa have only 
been reported for Rhinolight®.  Koreck et al., (21) collected nasal 
cytology with a Rhino-probe curette from eight volunteers with 
rag-weed allergy before the start of Rhinolight® therapy, immedi-
ately after last treatment, 10 days and two months after last treat-
ment. The tissue samples were subjected to single cell gel electro-
phoresis for endonuclease to detect DNA damage and also stained 
with cyclobutane pyrimidine dimer (CPD) monoclonal antibodies. 
CPDs are used for the detection and quantification of DNA dam-
age from UV light irradiation. Nasal mucosa from the inferior 
turbinate of patients undergoing turbinate resection surgery was 
used as control. Significant DNA damage was observed immedi-
ately after completing two weeks treatment of Rhinolight® which 
reduced at the day-10 assessment. At two months follow-up, the 

Figure 1. The Bionase phototherapy device. Figure 2. The Allergy Reliever 
SN206 phototherapy device.

Figure 3. The Rhinolight device with the intranasal 
portion docked into the desktop unit.
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level of DNA damage was reported to be identical to baseline and 
control group. No CPDs were detected at baseline and at 2 months 
follow-up, although elevated levels were present immediately after 
phototherapy treatment, which decreased significantly 10 days 
later. 

In a small study cohort of 10 subjects, Brehmer and Schön (22) 
reported that whilst subjective symptoms scores improved, no 
biological effect was observed in nasal Langerhans cells following 
Rhinolight® treatment. Nasal mucosa biopsies from the inferior 
turbinate were obtained under local anaesthesia for histological 
and immunohistochemistry analysis. The CD1a protein mediates 
the presentation of primarily lipid and glycolipid antigens to T 
cells. CD3 is part of the T cell receptor complex on a mature T 
lymphocyte whilst CD4 is a glycoprotein expressed on the surface 
of T helper cells, regulatory T cells, monocytes, macrophages, 
and dendritic cells. CD8 is a transmembrane glycoprotein that 
serves as a co-receptor for the T cell receptor and is a marker for 
cytotoxic T cells. Mucosal vascularisation, as a marker of inflam-
matory changes, was assessed using a CD31-directed monoclonal 
antibody. Examination under light microscopy of mucosal samples 
stained with haematoxylin and eosin showed no significant histo-
logical differences. Levels of monoclonal antibiodies to CD1a, 
CD3, CD4, CD8 and CD31 showed no significant difference 
between pre and post treatment samples. 

The two major photoproducts induced in DNA by UVB occur at 
sites of adjacent pyramidine bases and include the cyclobutane 
pyrimidine dimer (CPD) and pyrimidine-pyrimidone (6–4) dimer 
(6–4 PD). These dimers are believed to be the products of pre-
mutagenic events responsible for the initiation of carcinogenesis. 
Radioimmunoassay was used to quantify these photoproducts in 
DNA purified from nasal mucosa samples from subjects treated 
with Rhinolight® (23). The authors reported that both CPD and 6–4 
PD levels were significantly raised immediately after a single 
exposure to Rhinolight® for three minutes and gradually decreased 
at specific follow-up time points (24, 48 and 72 hours after com-
pletion of treatment). Levels of these photoproducts gradually fell 
and were near baseline levels 72 hours after treatment. However, 
some caution must be exercised when interpreting these results 
as final analysis was obtained from only 10 patients compared to 
30 subjects who started the trial. Furthermore, of the 30 original 
patients, the same patients were not necessarily available for tis-
sue collection at all of the various follow-up time points. A similar 
trend was also observed when patients were exposed to the full 
three-week treatment course. Although the level of CPDs varied 
widely between the subjects, the average concentration returned 
to baseline one week after completion of treatment and remained 
unchanged two months after the final treatment course. 

DISCUSSION
Intranasal phototherapy has been available commercially for the 
past decade. Market penetration of these products remains variable 
depending on prevailing legislation of medical devices in indi-
vidual countries. Both the Bionase™ and Allergy Reliever SN206 
are consumer products, whilst the Rhinolight® is likely available at 

specialist clinics. Over 10,000 patients have been treated with the 
Rhinolight® in 19 countries mainly in Central and Eastern Europe, 
and the Far East (20). In excess of 50,000 units of the Allergy 
Reliever SN206 have been sold (12). 

The justification for using phototherapy in the treatment of allergic 
rhinitis is largely based on inferred benefit from well-established 
practices in dermatology. For example, high dose red light photo-
therapy may induce inhibition or destruction of sebaceous glands, 
resulting in clinical improvement in the treatment of acne vulgaris 
(24,25). Higher intensity light (632.8 nm, 100 J/cm2 at 100W) has 
also been shown to be effective in the treatment of genital warts 
(26). The mechanism of action is complex; red to near infrared 
light is thought to be absorbed by mitochondrial respiratory chain 
components, resulting in the increase of reactive oxygen species, 
and adenosine triphosphate (ATP)/or cyclic AMP, and initiating 
a signaling cascade which promotes cellular proliferation and 
cytoprotection (27). However, scientific evidence to support these 
immune-modulating effects in the nose has not been studied in any 
great detail. In fact, it remains to be answered whether an effect 
exists at all. Eosinophil cationic proteins (ECPs) are released dur-
ing degranulation of eosinophils and are involved in neurotoxic 
and ribonucleo-lytic processes during inflammatory reactions. 
Raised levels of ECPs have been recorded in acute exacerbation 
of asthma, psoriasis and dermatitis. No significant change in levels 
between baseline and after phototherapy treatment was noted (12). 
Given the lower treatment dose than that normally used on the 
skin, it can be assumed that effect of red light therapy in the nose 
would be minimal. 

The available evidence that Rhinolight® phototherapy has an 
immune-modulating effect on nasal mucosa is conflicting. The 
number of eosinophils, and the level of ECP and IL-5 from nasal 
lavage decreased significantly after Rhinolight® treatment (13). 
Furthermore, in vitro irradiation of T-lymphocytes and eosinophils 
with Rhinolight® induced apoptosis and decreased `-hexosami-
nidase release. The numbers of Langerhans cells increases after 
allergen challenge and exposure, and possess high-affinity recep-
tors for Ig-E. These cells are responsible not only for the initial 
sensitization and Ig-E synthesis by B cells, but also for stimula-
tion of T-lymphocytes (28). Since `-hexosaminidase is correlated 
with histamine release, the authors concluded that the Rhinolight® 

produced a significant inhibitory effect on histamine release (13). It 
has been shown that UV-A light significantly inhibited histamine 
release from human basophils and a human mast cell line and 
that UV-B light had an inhibitory effect only on mast cells. The 
effect of in vitro UV-A irradiation of basophils is characterized 
by a biphasic dose-dependent action on histamine release: low 
doses are followed by a significant inhibitory effect; high doses 
are followed by histamine liberation (29). The use of Rhinolight®, 
which is characterized by low-dose UV-A and low-dose UV-B, 
potentially exerts strong inhibitory effect on histamine release. In 
contrast, Brehmer and Schön (22) reported that monoclonal antibod-
ies to T-lymphocytes and antigen presenting cells in nasal mucosa 
did not demonstrate significant changes after UV irradiation. The 
lack of morphological changes or difference in number of cells led 
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the authors of this study to postulate that these cells were either 
not involved in allergic rhinitis or that the UV dose was too low to 
evoke any cellular changes. These findings may have wider impli-
cations given that some product brochures claim that treatment 
results in delayed allergic reaction to pollen from reduced mast 
cell release of histamine.

What is clear however are that UV irradiation of nasal mucosa 
results in DNA damage and the production of photoproducts. 
The molecular changes as a consequent of UV exposure have 
been thoroughly studied in dermatology and are regarded as 
a precursor to skin cancer (30). In vitro studies have shown that 
this phenomenon occurs in the nasal mucosa even after one 
UV irradiation (23). Despite demonstrating cellular regeneration 
within one week of treatment, it remains uncertain if potential 
harm exists from regular intranasal treatment since sinonasal 
symptoms are expected to recur and require further treatment. 
There is also significant inter-individual variation for dam-
age induction from intranasal treatment suggesting that some 
may be potentially at risk of developing intranasal cancer. 
The implications of a rise in malignant melanoma of the nasal 
cavity cannot be ignored if rhinophototherapy becomes more 
widely available. 

The pathophysiology of sinonasal symptoms is complex involv-
ing psychological, physiological and anatomical variables that 
overlap (31). The clinical benefits of rhinophototherapy, regard-
less of wavelength, appear to be exclusively symptomatic 
improvement. Objective measurements of nasal airflow such 
as acoustic rhinometry and nasal peak flow have not shown 
any improvement with either red light or UV irradiation (12,13) 
Furthermore, the expected improvement in inflammation 
markers following treatment remains equivocal (13,22). It can 
be argued that these symptomatic improvements represent 
placebo effect despite several methodologically robust stud-
ies with double-blinding (12,13). Controversy certainly abounds 
on whether medical specialists should accept phototherapy 
in the armamentarium for treating allergic rhinitis or simply 
dismiss it completely when asked by patients. Prescribing a 
placebo treatment remains a contentious issue; some regard-
ing the practice as a virtuous lie but with others it is unethi-
cal (32). It is possible that placebo interventions can influence 
patient-reported outcomes although it is difficult to distinguish 
patient-reported effects of placebo from biased reporting (33).

CONCLUSION
The quality of published studies was variable and thus the 
current strength of recommendation based on the Shekelle et 
al. (6) system is C (Table 2). Most studies demonstrated symp-
tomatic improvement but not in objective measures such as 
nasal airflow or inflammatory markers. Treatment does not 
appear to predispose to carcinogenesis but long-term studies 
are required to verify this. Intranasal phototherapy may yet 
prove to be a viable treatment modality for allergic rhinitis but 
not for nasal polyps. The mechanism of action is not clear and 
like other CAMS, the placebo effect of phototherapy is not 

insignificant even in well-designed trials. Although not within 
the realms of science fiction, more basic science and clinical 
trials are required before this novel therapy can be regarded as 
mainstream treatment for allergic rhinitis.
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