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Abstract

Background—Rhinosinusitis is a common, expensive disorder with a significant impact on
patients' quality-of-life. Chronic sinus symptoms are associated with allergic rhinitis, asthma, and
nasal polyposis. Saline nasal irrigation is an adjunctive therapy for rhinosinusitis and sinus symptoms.
Prior studies suggest that HSNI may be effective for symptoms associated with allergy, asthma and
nasal polyposis.

Objective—To assess the degree to which subjects using nasal irrigation for chronic sinus
symptoms also reported improvements in symptoms related to allergy, asthma or nasal polyposis.

Design—Qualitative study using in-depth long interviews.
Participants—28 participants in a prior qualitative nasal irrigation study.
Intervention—Daily nasal irrigation.

Outcome—AQualitative transcripts

Results—Transcripts of interviews were systematically examined. Twelve of 21 subjects with
allergic rhinitis spontaneously reported that HSNI improved symptoms. Two of seven subjects with
asthma and one of two subjects with nasal polyposis reported a positive association between HSNI
use and asthma or nasal polyposis symptoms. Transcript content was organized into themes which
included: 1) HSNI resulted in improvement of allergic rhinitis and asthma symptoms, and 2) HSNI
should be used for symptoms of allergic rhinitis.

Conclusions—This hypothesis generating study offers suggestive qualitative evidence that in
patients with frequent rhinosinusitis and daily sinus symptoms, symptoms of concomitant allergic
rhinitis, asthma or polyposis may also improve with HSNI. The parent studies offer strong evidence
that HSNI is an effective adjunctive treatment for symptoms of chronic rhinosinusitis. Larger
prospective studies are needed in patients with these diagnoses.
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Introduction

Rhinosinusitis is a common, expensive disorder that has a significant impact on patients'
quality-of-life (QOL).1 In a subset of patients, sinus symptoms can become chronic and are
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epidemiologically associated with asthma,2: 3 allergic rhinitis* 5 and nasal polyposis,® though
the etiological relationships are not well understood. Each condition is associated with
significant morbidity, cost, and impact on QOL.1: 7 Allergic rhinitis affects 20-40 million
persons annually in the US,8 is responsible for 3.5 million lost work days, 2 million missed
school days each year,? and an estimated 28 million days of restricted activity or reduced
productivity.10 Total costs of allergic rhinitis have been estimated at $250 million 1998 dollars
($291.6 million 2002 dollars).1! Overall health care costs for allergic rhinitis are rising at a
rate of 12% per year.12 Treatment of allergic rhinitis is expensive and has significant side
effects, resulting in expense of $3.8 billion dollars alone.13

Hypertonic saline nasal irrigation (HSNI) is a adjunctive therapy for rhinosinusitis and sinus
symptoms.14 It flushes the nasal cavity, facilitating the evacuation of potentially allergen- and
irritant-containing mucus (Fig. 1).1° It is commonly used therapy in Wisconsin; a recent study
of 286 Family Physicians who use HSNI found that 95% use some form of nasal saline for a
variety of conditions including chronic rhinosinusitis (91%), acute upper respiratory infections
(80%), allergic rhinitis (70%), irritant rhinitis (48%) and URI-triggered asthma (9.1%)(Rabago
unpublished data). Nasal saline irrigation has also been used for decades as post-operative care
for endoscopic sinus surgery patients and as a complement to chronic nasal steroid use (personal
communication with co-author, DB) in patients with allergic rhinitis. One study of nasal saline
delivered as a spray reported that it may prevent viral upper respiratory infection1® but another
reported that it may not lessen the severity or duration of active URI.1” HSNI was recently
identified as “an important component in the management of most sino-nasal conditions” that
is “effective and underutilized”.18 The Cochrane Collaboration has reported that HSNI is an
effective adjunctive therapy for chronic rhinosinusitis symptoms.19

Ten randomized controlled trials (RCTs) suggest that HSNI is a safe, effective and tolerable
therapy for rhinosinusitis and chronic sinus symptoms that results in improvement in disease
related QOL scores and surrogate measures in adults and children.29-29 A recent study reported
that nasal irrigation was effective in pediatric allergic rhinitis.3% In a closely monitored 6-month
RCT28 and a 18-month follow-up study by the lead author (DR),3! subjects using daily 2%
HSNI for chronic sinus symptoms reported improved QOL, high patient satisfaction, decreased
antibiotic and nasal spray use and improved sinus symptoms. A subsequent qualitative study
of 28 subjects confirmed these findings and described the overall experience of initiating and
maintaining successful HSNI use;32 subjects felt empowered to self-treat and manage their
sinus conditions, reported rapid and long-term QOL improvements, identified significant
barriers to using HSNI and acknowledged positive aspects of HSNI training and patient
education about in-home use in overcoming such barriers.

During the qualitative interviews,32 several subjects spontaneously reported that HSNI
improved symptoms associated with their baseline allergic rhinitis, asthma or nasal polyposis.
Because 1) epidemiological and pathophysiological relationships between these conditions and
sinus symptoms exist, and 2) HSNI was incidentally noted to improve symptoms associated
with these conditions, we speculated that HSNI might function as adjunctive therapy for these
conditions.

Therefore we re-analyzed qualitative data to explore the research question "Do subjects using
HSNI for chronic sinus symptoms, who also reported diagnoses of allergic rhinitis, asthma or
nasal polyposis, spontaneously report improvements in symptoms related to allergic rhinitis,
asthma or nasal polyposis?”
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The methods of the parent RCT and follow up studies (Phases 1-3) were previously reported.
28, 31, 32 The current study, Phase 4 (Fig. 2) was approved by the UW Human Subjects
Committee. The inclusion criteria of Phase 1 were two or more episodes of acute rhinosinusitis,
or one or more episodes of chronic rhinosinusitis per year for the prior two years, and a
“moderate to severe' daily QOL burden associated with sinus symptoms. Intervention subjects
in Phases 1 and 2 used 2% buffered saline solution daily for 18 months. (Fig. 1)28 In Phase 3,
subjects participated in a qualitative study. In-depth long interview methodology suggests that
asample size of 20-30 subjects from a larger group of subjects with similar experiences captures
all or nearly all relevant data.33 Accordingly, twenty-eight Phase 1 and 2 subjects were
interviewed to determine themes associated with HSNI use (Table 1' Fig. 2). The inclusion
criterion for the current study (Phase 4) was participation in the Phase 3 study.32 Phase 3
transcripts were reanalyzed for the current study from May to July 2006 using two methods.
First, a computerized keyword search located descriptors of asthma, allergic rhinitis and nasal
polyposis (Table 2). Second, each transcript was manually evaluated by inspection by the
second author (EG) for phrases that were relevant to the conditions of interest. Quotations from
the qualitative study describing the perceived effect of HSNI on allergic rhinitis, asthma or
nasal polyposis symptoms were organized thematically.

Transcripts from the qualitative interviews of all 28 participants were examined. Subjects
reported having allergic rhinitis (n=21), asthma (n=7) or nasal polyposis (n=3) at the beginning
of Phase 1; 15 subjects reported associations between HSNI and the conditions of interest.
Twelve out of 21 subjects (57%) with allergic rhinitis spontaneously reported improvements
in their allergic rhinitis symptoms. Two out of seven (29%) subjects with asthma and 1 out of
two (50%) subjects with nasal polyposis reported a positive association between HSNI use and
asthma or nasal polyposis symptoms respectively. The age, gender and sinus-related quality-
of-life scores of the 12 subjects with allergic rhinitis (Table 2) and of the 3 subjects with asthma
or nasal polyposis were statistically similar to both the 28-member qualitative cohort and the
cohort of all HSNI users in the parent study. All comments reflected a positive relationship
between the subjects’ use of HSNI and their perception of its effect on the conditions of interest
(Table 3). Listed comments (Table 3) were distinct and separate from reports on sinus
symptoms. The quotations illustrate participants' range of experience. The overall positive
reaction to HSNI in the current study is consistent with that of the prior qualitative study from
which this sample is drawn.32 The comments reflect subjects' experience with a debilitating
condition (chronic sinus symptoms), who were introduced to a non-intuitive therapy whose
mastery required work and insight (performing HSNI), who achieved therapeutic success
(improved QOL, symptom scores) and who perceived a relationship between HSNI and their
underlying conditions.

The most dramatic set of comments were about the use of HSNI by subjects with allergic
rhinitis. Of 21 subjects in the qualitative study with allergic rhinitis, 12 (57%) spontaneously
reported improved allergy symptoms such as watery itchy eyes and rhinitis, and improved
quality of life with use of HSNI. Two major themes were identified in relation to allergic rhinitis
and HSNI use.

Symptom improvement

Subjects reported improvement of symptoms associated with allergic rhinitis with HSNI use.
Most subjects did not differentiate allergy symptoms, referring to them collectively as “allergy
symptoms”, though some identified rhinitis and watery, itchy eyes as specific symptoms.
Participants reported that use of HSNI improved their allergy-related rhinitis symptoms
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separate from sinusitis symptoms, for example: “I am surprised that not only has my sinus
incidence gone down but my whole allergy incidence has gone down, and “[nasal irrigation]
helps with my sinus but it helps with my allergies as well.” They also reported improved QOL,
noting: “just bringing [the allergen] in the house would trigger an allergic reaction and | would
be miserable for days. But now [since nasal irrigation, that] doesn't even bother me,” and “...
we did a lot of work in a basement with a lot of mold and [then] | actually had some bad allergic
reactions. [Nasal irrigation] has helped a lot. Thinking back, my allergies aren't as bad using
[nasal irrigation].” “It's such a big change when you can enjoy things that people take for
granted” and “[nasal irrigation] literally changes a great aspect of my life.”

Two subjects related use of HSNI to asthma symptom improvement, one of whom reported:
“...I'noticed the neti pot helps with the [asthmatic] breathing too.” One subject commented on
a possible preventive relationship between HSNI and nasal polyposis by stating “And then |
...had [sinus surgery] again because my sinuses were so bad | was growing polyps in my nasal
cavity...If I had [nasal irrigation] earlier | wouldn't have gone through what | have gone
through...if I would have a way to prevent this outside of surgery | would have done anything.”

HSNI use recommendation

During the qualitative interview, subjects were asked to indicate the conditions for which HSNI
could/should be recommended. Without prompting, eight out of 21 participants with allergies
spontaneously indicated that HSNI should be used for allergy symptoms; typical comments
were: “...1 think if [patients complain] about their allergies that's enough [to use HSNI],” and
“I think somebody who had a lot of...allergies [should use it]. It would see to me this would
be the first line of attack for allergies.”

Discussion

This study investigated the relationship between HSNI use and symptoms of allergic rhinitis,
asthma and nasal polyposis in adult subjects. More than half of subjects with self-reported
chronic sinus symptoms and concurrent allergic rhinitis spontaneously reported positive effects
of HSNI on allergy symptoms as distinct from chronic sinus symptoms, suggesting that HSNI
may be effective adjunctive therapy for allergic rhinitis. This is the first study to report such a
relationship in adults. The current study adds to prior data from the same cohort32 by suggesting
that symptoms of both conditions are improved by HSNI. These results are consistent with the
findings of a small but methodologically strong pediatric study;30 patients with laboratory
confirmed, pollen-triggered allergic rhinitis reported that, compared to antihistamine alone,
antihistamine plus HSNI resulted in significant improvement in allergy symptom scores and
reduction in antihistamine use.39 These results are also consistent with current practice of
Family Physicians in Wisconsin, many of whom use HSNI for allergic conditions (Rabago,
unpublished data).

Two of seven subjects with asthma reported that HSNI improved asthma their symptoms. No
study has formally tested HSNI as adjunctive treatment for asthma in patients with sinus
disease. Epidemiological evidence suggests that the conditions are related; 80-90% of children
and adolescents with asthma also have nasal symptoms, and half of all patients with asthma
have radiographic evidence of sinusitis, though imaging results are non-specific.5 Whether the
two conditions are causally linked is unclear, but in one study, aggressive treatment of sinusitis
with HSNI with and without antibiotics resulted in significantly decreased bronchial
hyperresponsiveness compared to baseline.3 In addition, some authors have hypothesized that
systemic inflammatory processes underlying asthma and allergic rhinitis are similar.® Studies
of patients with both asthma and allergic rhinitis reported that effective treatment of allergic
rhinitis results in reduced severity or frequency of asthma,3* 35 suggesting that HSNI may
have a role as adjunctive therapy for allergy induced asthma.
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One subject in the current study reported that nasal polyposis, a sequela of chronic
rhinosinusitis, might have been prevented by nasal irrigation if used early enough. While
speculative, at least 3 randomized controlled studies report symptomatic effectiveness of HSNI
for chronic sinusitis or chronic sinus symptoms without documented polyposis.23: 24: 28 Given
that polyposis is an extreme form of chronic sinus disease, and that HSNI may improve the
function and health of the nasal mucosa, aggressive treatment with HSNI may inhibit
progression of chronic rhinosinusitis to a polypoid form.

The mechanism of nasal irrigation's effect is not well understood and is likely multifaceted.
Relating HSNI mechanistically to allergic rhinitis, asthma or polyposis is therefore somewhat
speculative. However, nasal irrigation has been reported to have several physiological effects
which individually or in concert may result in an improved ability of the nasal mucosa to reduce
the pathologic effects of inflammatory mediators and other triggers of allergic rhinitis, asthma
and other chronic mucosal reactions. These effects include: 1) direct cleansing effect by the
saline as it thins and removes obstructive mucus and crusts;36-38 2) removal or reduction of
inflammatory mediators such as histamine, prostaglandins, leukotriennes and eosinophil-
released major basic protein;1% 39 3) improved mucociliary function in the presence of
hypertonic saline*® and normal saline.?! Optimal tonicity and pH of the irrigating solution are
unclear.42: 43

Limitations of this study include its small size, potential reporting bias given the prolonged
contact with study personnel and recall bias. Details of subjects' views about the effects of
HSNI on the conditions of interest are limited by the fact that subjects were not specifically
queried about these conditions, but rather spontaneously reported their views. Diagnoses were
not obtained objectively; subjects provided medical diagnoses and effect of HSNI on symptoms
of particular diagnoses by self-report. Strengths include excellent training in the use of nasal
irrigation (film, live demonstration, demonstrated proficiency), strong continuity with subjects
through 3 prior studies of varied methodologies, demonstrated effectiveness of nasal irrigation
in each of these studies using a variety of outcome measures, demonstrated high subject
adherence and retention, and effective data collection throughout the study. Randomized
controlled studies are needed to assess the clinical effect, side-effect profile and economic
impact of HSNI in subjects with clear diagnoses of allergic rhinitis, asthma and nasal polyposis.

Conclusions

This hypothesis generating study suggests that patients with frequent rhinosinusitis, daily sinus
symptoms and concurrent allergic rhinitis may benefit from adjunctive treatment with HSNI
and that HSNI deserves further study as adjunctive treatment for this common condition, ideally
in a population without other forms of rhinosinusitis. Given that HSNI is effective, safe,
inexpensive and well-tolerated for symptoms of chronic rhinosinusitis, clinicians can feel
comfortable recommending HSNI to their patients who also have allergic rhinitis. The
relationship between HSNI and symptoms associated with URI induced asthma and nasal
polyposis is unclear but is likewise deserving of further study in populations with these
disorders.
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figure 1.
Nasal Irrigation Technique.
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Phase 1: Original RCT
(6 months)

Phase 2: Follow-up study
(12 months)

Phase 3:
Qualitative study

Phase 4:
Current study

Figure 2.

Page 9
4 76 subjects consented &
randomized
HSNI: Standard of Care:
52 subjects 24 subjects
~
~ 4,'///’1 J\x
Opt out: Follow-up Study: Follow-up Study: Opt out:
12 subjects 40 subjects 14 subjects 10 subjects
Single HSNI use group:
_ 54 subjects, 0 lost to follow-up
- v
All HSNI users in Phases 1 and 2:
66 subjects
Opt out: Qualitative Study:
7 subjects 28 subjects
Allergic rhinitis: Asthma: Nasal polyposis:
21 subjects 7 subjects 2 subjects
HSNI effective: HSNI effective: HSNI effective:
12 subjects 2 subjects 1 subject

Subject participation in Phase 1 randomized controlled trial, Phase 2 follow-up study, Phase
3 qualitative study and the current study (Phase 4). Phase 4 subject number sums to greater
than 28 because some subjects had more than one diagnosis.
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Open-Ended Questions Used to Frame the Qualitative Interviews

Page 10

N o g o~ W N

What were your sinus problems like before using nasal irrigation and how did nasal irrigation affect you?
Did you experience any problems from using nasal irrigation?

How did you fit nasal irrigation into your life?

Did you get any reactions about using nasal irrigation from those around you?

How do you feel about nasal irrigation now?

What was the informational meeting like for you?

Is there anything else you'd like to tell us about your experience with nasal irrigation or this study?
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Key words used during computerized key word search of the interview transcripts.”

Table 2

Page 11

KEY WORDS

Asthma Allergic Rhinitis Nasal Polyposis
asthma allergic rhinitis nasal polyposis
wheeze allergy nasal
short of breath seasonal allergy polyp
breathing problem allergic surgery
cough runny nose
inhaler itchy eye
albuterol watery eye

sneeze

pollen

mites

mold

smoke

decongestant

anti-histamine

*
All words were searched with as a wildcard.
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Page 12

Baseline demographic and sinus-related outcome scores, and post-treatment scores, of all HSNI# users (n=66), all Phase
3 subjects (n=28), Phase 4 subjects with allergy symptoms (n=21) and Phase 4 subjects who noted relationship between
HSNI use and their improved allergy symptoms (n=12).

Characteristic Phase 1 and 2 HSNI Users  Phase 3 Qualitative Study Phase 4 Subjectsw/Allergy Phase 4 Subjects Reporting
(N =66) (N=28) Symptoms (N = 21) HSNI/Allergy Relationship
(N=12)
Age 424+13 448+1.8 465+2.0 44212
Female 48 (73%) 19 (68%) 15 (71%) 9 (75%)
BaselineRSDI ™ 58.8+1.8 57.2+29 525+3.1 56.1+4.9
End RSDI 779+18 80.1+29 76.8+3.4 75.8+55
Baseline SIA™ 3.95+0.12 4.02+0.20 421024 3.96+0.36
End SIA 2.36+0.13 229+0.18 2.33+0.19 2.42+0.26
#

HSNI: hypertonic saline nasal irrigation

*
RSDI: Rhino Sinusitis Disability Index.44 Using a 30-item validated multidimensional disease-specific assessment instrument, participants scored their

sinus symptoms, 0= maximal impact of sinus symptoms on quality of life, 100=no impact.

Hk

SIA: Single-item Assessment. Using a 1-7 Likert scale where 1="no impact” and 7= “maximal impact”, participants responded to the statement: “Please

evaluate the overall severity of your sinus symptoms since enrolled in the study.”
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Table 4
Representative themes and quotations about HSNI and effects on symptoms of
allergy rhinitis, asthma and nasal polyposis.

1. Allergy
Participants reported decrease in allergy symptoms and an increase in quality of life.

“I'm allergic to a lot of stuff, ragweed and pollen, and I live in a rural area where there is lots of farm and haying and that stuff goes on all summer and
it was miserable for me. | am surprised that not only has my sinus incidence gone down but my whole allergy incidence has gone down. | don't know
what it is but | feel like | have more tolerance to being outside. | don't have hay fever like | had before or in the runny nose and eyes and itching.”

“It [HSNI] literally changes a great aspect of my life. For instance, I couldn't mow my lawn because the grass, it would just kill me. And planting
flowers, ...I love flowers. Planting my flowerbeds was just terrible, | would just have hay fever and then 1'd be plugged up and then I'd have to go to the
doctor and get more antibiotics.”

“[My kids would say] 'Mom I got you flowers' and just bringing [them] in the house would trigger an allergic reaction and | would be miserable for
days. But now it doesn't even bother me. | am out there picking weeds and doing a lot of stuff. | have talked to my friends about this a lot because it's
a big change for me. When you suffer for a chronic illness for so long and then you don't have problems with it anymore | think it's such a big relief and
I can't explain it, it's such a big change where you can enjoy things that people take for granted.”

“We did a lot of work in a basement with a lot of mold and... a week or two after that...I actually had some bad allergic reactions and then I got an
infection shortly after that too.(considering tossing this statement, | don't think it adds anything) [HSNI] has helped a lot. Thinking back, my allergies
aren't as bad using the neti pot.”

“What I do find is that it helps with my allergies. It helps with my sinus but it helps with my allergies as well.”

“...with my allergies it's helped. | don't know if that's supposed to be or not but it's helped me cope with my allergies...”

Participants recommended HSNI for allergic symptoms when asked to name conditions for which HSNI might be useful.

al think if [patients complain] about their allergies that's enough. There's enough other things out there that you can't help and [HSNI] seems to help.”
“| think somebody who had a lot of sinuses and allergies [should use it]. It would see to me this would be the first line of attack for allergies.”
“Allergies and sinus problems.”

2. Asthma

Patients noted less frequent asthma symptoms.

“Whereas | use the Flovent after the fist couple of weeks, | was also using it [nasal irrigation] PRN and | use it twice a day now so that may be making
some difference there too. | noticed the neti pot helps with the breathing....”

3. Nasal Polyposis
One participant speculated that HSNI might have prevented the need for surgery for nasal polyposis.

“If I would have known about HSNI twelve years ago | [might] never have had my first sinus surgery...my sinuses were so bad | was growing polyps
in my nasal cavity... If | had this [HSNI] earlier | [might not] have gone through what I have gone through.”

Legend: Bracketed words are the authors' interpretation of the subject's original intent; they are used to link ideas or abbreviate wordiness.
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