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Background: Nighttime allergen exposures are a primary contributor to the development of allergic and asthmatic morbidities.
Disease management guidelines recommend the use of environmental control measures to reduce these exposures, but clinically
relevant reductions are difficult to achieve because most measures control only 1 allergen source among many in the bedroom
environment.

Objective: To determine whether a novel localized approach to nighttime allergen avoidance provides effective exposure
reductions and clinical benefits.

Methods: Thirty-five adults with perennial allergic rhinoconjunctivitis (dog, cat, or dust mite sensitivity) were randomized to
receive PureZone, a combination therapy involving localized air filtration and pillow encasement, or placebo in a crossover trial
with two 2-week treatment periods separated by a 1-week washout. Nasal and ocular allergy symptoms, quality of life, and
breathing zone particulate exposure were assessed. Bedroom allergen dust samples were collected in the sleeping environment.

Results: Reductions (>99.99%) in allergen-sized particulate (=0.3 wm) in the breathing zone led to significant improvements
in nocturnal nasal and ocular allergy symptoms (P < .001) and quality of life (P = .02) for the active vs placebo device.
Significant nocturnal symptom reductions vs placebo occurred the second night of use and were maintained for the duration of
treatment; these reductions improved sleep problems in particular (P = .02). Allergens were detected in 100% of bedrooms, of
which 44% had levels that exceeded sensitizing thresholds.

Conclusions: The combination therapy of pillow encasement and localized air filtration provided effective nighttime allergen

exposure reductions and clinical benefits without the use of adjunctive therapy.

INTRODUCTION

Indoor allergen exposures are a primary contributor to aller-
gic and asthmatic morbidities. The risks of such exposures
are often greatest overnight because of the potency of aller-
gen sources in the bedroom!™ and the amount of time a
person sleeps. Consistent nighttime exposures intensify aller-
gic and asthmatic symptoms, which leads to long-term sleep
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disturbances and compromised quality of life.>-® Disease
management guidelines®'® emphasize the importance of re-
ducing nighttime exposures through the use of environmental
control measures, but clinically relevant reductions can be
difficult to achieve given the number of allergen sources in
the bedroom and the problems with patient compliance.

Bedroom environments rarely have a single identifiable
allergen source or reservoir. As such, isolated use of whole-
room high-efficiency particulate air (HEPA) filtration or dust
mite encasement offers minimal clinical benefit.!!'* In con-
trast, multifaceted approaches have shown promise in effi-
cacy studies.>™'7 However, patient compliance is poor for
simple measures such as encasement and is rare when the
family pet is involved.'$-2

Personal air filtration (PAF) systems have been developed
that use HEPA filtration to create allergen-free breathing
zones in whole-room environments that are otherwise aller-
gen rich. Traditional designs of such PAF systems use rigid
air delivery manifolds, mounted near the headboard of the
bed, to distribute HEPA-filtered air toward a sleeping per-
son’s breathing zone.?'~2> However, such designs are limited
in their ability to protect the patient from dust mite allergen
within the pillow or to prevent allergen recontamination of
the airstream because the airstream travels a considerable
distance before reaching the patient’s breathing zone. Despite
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Figure 1. Crossover study design. PAF indicates personal air filtration.

these limitations, allergen reductions provided by traditional
PAF systems have shown clinical benefits in efficacy studies
of asthmatic populations.?!->*

To improve on traditional designs, a new PAF system
(PureZone; PureZone Technologies LLC) was developed that
uses a pillow coverlet air distribution manifold that combines
pillow encasement and localized air delivery through the
surface of the coverlet. These features serve to protect the
user from dust mite allergens in the pillow and to minimize
the distance between the air delivery point and a person’s
nose and mouth. We studied the efficacy of this unique PAF
system in a randomized, placebo-controlled clinical trial of
adults with perennial allergic rhinoconjunctivitis (PARC).
The primary efficacy end points were symptom and quality of
life based because treatment for PARC primarily focuses on
managing these outcomes.

METHODS

Study Population
Eligible patients were adults with a more than 1-year
history of PARC and sensitivity to dust mite, dog, or cat

allergen. Patients with a relevant seasonal allergy were
excluded. Patients agreed to sleep in their bedroom, not to
modify their bedroom environment, and not to be away
from home for more than 2 days during any treatment
period. Patients were excluded if they had asthma, except
mild intermittent asthma. Other exclusion criteria were
pregnancy, rhinitis medicamentosa, severe nasal obstruc-
tion, upper respiratory tract infection, rhinosinusitis, use of
nasal continuous positive airway pressure devices, and
ocular or nasal allergy medication use in predetermined
periods before screening.

During screening, a physical examination and medical tests
were performed. Qualifying patients were given diaries, and
they returned the following week for randomization; those
who demonstrated at least 1 nocturnal nasal symptom (mod-
erate to severe) and at least 80% diary compliance were
randomized. The study protocol was approved by Western
Institutional Review Board (Olympia, Washington), and par-
ticipants provided written informed consent. The Clinical
Research Institute Inc of Minneapolis performed the study
during the spring and summer of 2008.

Figure 2. A, PureZone system in use. B, PureZone system diagram depicting the clean air breathing zone (a), which is created by pressurizing room air (b);
removing allergens through high-efficiency particulate air filtration (c); conveying the clean airflow toward the breathing zone through an upper chamber in the
pillowcase over the existing pillow, which is encapsulated in a lower chamber dust mite barrier (d); and providing clean airflow to the breathing zone through

the top pillowcase surface (e).
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Study Design

This study was a randomized, double-blind, placebo-con-
trolled, crossover trial (Fig 1). Patients were assigned to
placebo-then-active or active-then-placebo treatments. An in-
dexed list of enrollment numbers and matching PAF devices
in sealed envelopes was used to blind the researchers. Active
PAF treatment consisted of a pillow coverlet that encased the
pillow in a dust mite barrier fabric (<1-um pore size) and
accepted a HEPA-filtered (Technostat 500 g/m; Holling-
sworth & Vose, Kentmere, England) airstream from a bedside
blower (Fig 2). Active treatment created a breathing zone of
filtered air around the patient’s head. Placebo PAF treatment
was identical in construction, look, and feel to active treat-
ment except that the HEPA filter was blocked by an internal
air-impermeable barrier that vented the airflow around the
periphery of the HEPA filter. Although placebo PAF treat-
ment did not create a purified breathing zone, it did serve as
a pillow dust mite barrier.

Patients were assigned on a rolling basis to the following
periods: 1-week run-in, 2-week treatment, 1-week washout,
2-week treatment, and 1-week washout. During treatment
periods, patients slept on the assigned PAF device. During
washout and run-in periods, patients slept in their bedrooms
without a PAF treatment device and using their own pillow.
Allergy medications and ocular preparations were prohibited,
along with contact lens use overnight.

During the second treatment period, staff performed in-
home visits to collect a single dust sample from each bed-
room and to measure breathing zone particle counts with the
current PAF treatment device. Dust samples were collected
using a 10.0-A vacuum fitted with a DUSTREAM Collector
(INDOOR Biotechnologies Inc, Charlottesville, Virginia). A
36 X 76-inch floor area adjacent to the bed, with one-eighth
of the area under the bed, was vacuumed for 5 minutes or
until the collector was half full of dust. If after 5 minutes the
collector was less than half full, the patient’s bedding was
vacuumed to complete the sample. Breathing zone particle
counts were measured using a laser particle counter (Particle
Measuring Systems, Boulder, Colorado) held 6 inches above
the center of the treatment device. Three samples were taken
with the assigned PAF treatment device turned off, followed
by 3 samples with the PAF treatment device turned on.
Patients were compliant if they completed at least 80% of the
diary forms and slept on the PAF treatment device at least 12
of the 14 nights during both treatment periods.

Assessments

Patients were assessed at the clinic by licensed medical
physicians and study coordinators. In-home environmental
assessments were performed by engineering staff from
PureZone Technologies LLC. Skin prick tests were per-
formed during screening against a battery of relevant seasonal
and perennial allergens for patients without documented re-
sults in the past 2 years. Urine samples were collected from
women of childbearing potential during the closeout visit to
confirm nonpregnancy during the trial.

Table 1. Patient Demographics, Baseline Symptoms, Bedroom
Allergen Exposures, and Bedroom Allergen Sources

Patients with
moderate to

All patients
severe nasal
(n=39) symptoms
(n = 26)
Age, y
Mean (SD) 39.1(11.9) 39.1 (12.5)
Range 21-61 21-61
Sex, No. (%)
Female 22 (63) 18 (69)
Male 13 (37) 8 (31)
Having mild intermittent asthma, 9 (26) 5(19)
No. (%)
Symptoms (1-week period), mean
(SD)
TSS
On waking, instant 9.2(3.2) 10.6 (2.3)
Daytime, reflective 9.1 (3.5) 10.4 (2.7)
Before bed, instant 7.8 (3.4) 9.1 (2.9)
Overnight, reflective 7.8(3.4) 9.1 (3.0
NRQLQ score
Sleep problems 2.71(1.48) 3.07 (1.37)
Sleep time problems 2.85(1.43) 3.33 (1.26)
Symptoms on waking 3.71 (1.56) 4.20 (1.30)
Practical problems 3.87 (1.59) 4.38 (1.41)
Composite 3.16 (1.36) 3.60(1.19)
Dust mite allergen, No. (%)
Sensitized 31(89) 22 (85)
Sensitized and having 4(11) 4(15)
significant exposures?
Dog allergen, No. (%)
Sensitized 16 (46) 9 (35)
Sensitized and having 10 (29) 6 (23)
significant exposures®
Sensitized and having a dog 5(14) 3(12)
in the home
Dog allowed in bedroom 5(100) 3(100)
Cat allergen, No. (%)
Sensitized 20 (57) 15 (58)
Sensitized and having 4(11) 3(12)
significant exposures®
Sensitized and having a cat in 5(14) 4(15)
the home
Cat allowed in bedroom 5 (100) 4 (100)
Dust mite, dog, and cat allergen
Sensitized and having 15 (43) 10 (38)
significant exposures to =1
allergens, No. (%)¢
Other animal exposures
Bird, No. (%) 1(3) 14)

Abbreviations: NRQLQ, Nocturnal Rhinoconjunctivitis Quality of Life
Questionnaire; TSS, Total Symptom Score.

a2 Sum of Der p 1 and Der f 1 greater than 2.0 ug/g of dust.

b Can f 1 greater than 2.0 ug/g of dust.

°Fel d 1 greater than 1.0 ug/g of dust.

d Positive if the patient was sensitized to a specific allergen having
levels greater than those in the previous 3 footnotes.

442

ANNALS OF ALLERGY, ASTHMA & IMMUNOLOGY



Patients recorded their symptom severity in their diary on
waking and before going to bed. Symptom severity assess-
ments included reflective (assessing the preceding 12 hours:
“daytime” and “overnight”) and instantaneous (assessing cur-
rent status: “before bed”” and “on waking”) questions. Symp-
tom severity was assessed using a 4-point scale (O = none,
1 = mild, 2 = moderate, and 3 = severe) for the 4 nasal
components (congestion, rhinorrhea, itching, and sneezing)
and for the ocular component (itching/watering). Instanta-
neous and reflective Total Symptom Scores (TSSs) were
calculated by summing the nasal and ocular symptom com-
ponents, resulting in a possible score of 0 to 15. Instantaneous
and reflective Total Nasal Symptom Scores (TNSSs) were
calculated by summing the nasal components, resulting in a
possible score of 0 to 12. Patients with a baseline average
score of at least 2 on waking or overnight for 1 or more of the
4 nasal components were eligible for randomization. Patients
with a baseline average TNSS of at least 6 on waking were
considered to be affected by “moderate to severe nasal symp-
toms” and were separate out for additional analyses.

Quality-of-life scores were recorded weekly using the Noc-
turnal Rhinoconjunctivitis Quality of Life Questionnaire
(NRQLQ).? Question 16 was omitted from the questionnaire
owing to the prohibition of allergy medication.

Dust samples were analyzed by INDOOR Biotechnologies
using the multiplex array for indoor allergens®’ to determine
bedroom concentrations of the following allergens: Der p 1,
Der f 1, Can f 1, and Fel d 1. Allergen exposures were
assessed as significant if analyzed dust samples exceeded the
following thresholds!?: 2 ug/g for the sum of Der p 1 and Der
f1,1 pg/g for Fel d 1, and 2 pg/g for Can f 1.

Statistical Analysis

Efficacy analyses were performed on data from compliant
patients only. Coprimary efficacy end points included the
mean change from baseline (defined as the mean of values
during the 1-week run-in period) between the active and
placebo treatment periods for TSS on waking and NRQLQ
composite score. Secondary efficacy end points included the
mean change from baseline between the active and placebo
treatment periods for TSS and TNSS (all measures), nasal
and ocular symptom component scores (on waking), and
NRQLQ component scores. In addition, onset of morning
symptom relief was assessed by comparing the daily mean
change from baseline in TSS on waking between the active
and placebo treatment periods.

For the analysis, a first-order autoregressive analysis of
covariance model was used, with baseline symptoms as a
covariate, patient as a random effect, and treatment, period
(day or week), treatment X period interaction, and treat-
ment X day or week interaction as fixed effects. Reported
means are the maximum likelihood variable estimates. All
tests of significance were 1-tailed, and P < .05 was consid-
ered significant. The analysis was conducted using a statisti-
cal software program (SAS version 9.1.3; SAS Institute Inc,
Cary, North Carolina).

RESULTS

Study Population

Of 48 patients screened, 38 were randomized; 3 patients were
dropped from the study because of noncompliance, resulting
in an entire study population of 35 individuals. Twenty-six of
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Figure 3. Distributions of mite group, Fel d 1, and Can f 1 concentrations in bedrooms for all patients and the subgroup of patients with moderate to severe
nasal symptoms (Mod. to S. Symp.). Box plots represent the 0, 25th, 50th, 75th, and 100th percentiles. The dotted lines represent the thresholds for significant
exposures (>2 ug/g for the mite group, >2 pg/g for Can f 1, and >1 pg/g for Fel d 1).
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Figure 4. Bedroom breathing zone particle counts for the personal air
filtration system used during the second treatment period. Background
counts were performed in the personal air filtration system breathing zone
when the device was turned off. Box plots represent the 0, 25th, 50th, 75th,
and 100th percentiles on a logarithmic scale.

those individuals were classified as having moderate to se-
vere nasal symptoms. The study enrolled a higher percentage
of women (63%) than men (37%), and patients ranged from
21 to 61 years of age (Table 1). Coprimary efficacy baseline
values of TSSs on waking and overnight were higher for
patients with moderate to severe nasal symptoms than for the
entire patient population by 1.4 and 1.3 points, respectively;

Overnight, reflective
0.0

Upon waking, instant

similar trends were seen in the NRQLQ components for these
populations.

Forty-three percent of patients had significant exposures to
at least 1 sensitizing allergen based on allergen concentra-
tions in vacuum dust samples. Allergen concentrations were
similar for the entire population and the subpopulation with
moderate to severe nasal symptoms, implying that baseline
symptom severity was unrelated to measured allergen dust
concentrations (Fig 3).

Breathing Zone Filtration Efficiency

Particle counting showed that active and placebo devices
reduced breathing zone particles measuring at least 0.3 um
from a median background level of 712,680/cu ft to median
levels of 80/ and 548,050/cu ft, respectively (Fig 4). This
reduction corresponded to median breathing zone filtration
efficiencies of 99.99% and 7.30% for the active and placebo
PAF treatments, respectively. Breathing zone air quality was
not significantly improved relative to background air quality
with the placebo PAF treatment.

Effect on Rhinoconjunctivitis Symptoms

For the mean change from baseline in TSS on waking and
overnight, active PAF treatment produced significant symp-
tom reductions vs placebo for all the patients (Fig 5), with
TSS reductions of —1.11 (P < .001) on waking and —0.84
(P < .001) overnight; the resulting numbers needed to treat are
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Figure 5. Mean change from baseline in Total Symptom Scores during both treatment periods and mean (SE) within-patient contrast (A) between active and
placebo treatments for all 35 patients. Error bars represent SE. *P < .001. *P = .24. °P = .08.
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0.9 and 1.2 patients, respectively. Active vs placebo symptom
reductions were marginally significant for TSS before bed
(—0.21, P = .08). Differences were not significant between
active and placebo PAF treatments for daytime TSS (P = .24).

In terms of individual symptom components, the greatest
differences between the active and placebo PAF treatments
were found on waking, with large contrasts for all patients of
—0.30 for congestion and —0.38 for itching/watering eyes
(P < .001 for both) (Table 2). Treatment differences were
greater for patients with moderate to severe nasal symptoms
(—0.34 for congestion and —0.48 for itching/watering eyes).
Other significant treatment differences on waking were re-
ported for the components of rhinorrhea and nasal itching.

For onset of action on waking, significant differences in
TSS reductions between the active and placebo treatments
occurred the second night of use for all patients (Fig 6).
Those differences were consistent and were maintained
throughout the 2-week treatment period, with a trend of
increasing separation across time.

Effect on NRQLQ Components

Improvements in quality of life were significant for active
PAF treatment, with differences in mean NRQLQ composite
scores from baseline vs placebo of —0.32 (P=.02) for all
patients and —0.45 (P = .005) for patients with moderate to
severe nasal symptoms (Table 3). For all patients, mean
differences in NRQLQ component scores for active PAF
treatment vs placebo were significant for the components of
sleep problems (P = .02), symptoms on waking (P = .01),
and practical problems (P = .02); improvements in sleep time
problems were not significant. For patients with moderate to
severe nasal symptoms, mean differences in NRQLQ com-
ponent scores for active PAF treatment vs placebo were
significant for all the components, with sleep problems
(—0.52; P = .005) and symptoms on waking (—0.54; P =
.005) showing differences greater than —0.5.

DISCUSSION
This randomized clinical trial of a novel allergen avoidance
therapy showed the PAF system to be of clinical benefit for

Table 2. Mean Change From Baseline in Symptom Components on Waking for the Placebo and Active Treatments and Treatment Contrasts

Patients with moderate to severe

All patients
(n = 35) nasal symptoms
(n = 26)
Placebo Active Placebo Active
Nasal symptoms
Congestion
Change, mean (SE) —0.38 (0.10) —0.68 (0.10) —0.44 (0.13) —0.78 (0.13)
Difference, mean (SE) —0.30(0.09) —0.34 (0.11)
P value <.001 <.001
Itching
Change, mean (SE) —0.60 (0.11) —0.71(0.11) —0.75(0.14) —0.88(0.14)
Difference, mean (SE) —0.11 (0.06) —-0.13(0.07)
P value .02 .04
Rhinorrhea
Change, mean (SE) —0.52(0.12) —0.75(0.12) —0.69 (0.16) —0.98 (0.16)
Difference, mean (SE) —0.23 (0.09) —-0.29 (0.10)
P value .007 .003
Sneezing
Change, mean (SE) —0.47 (0.09) —0.56 (0.09) —0.62 (0.12) —0.70(0.12)
Difference, mean (SE) —0.09 (0.06) —0.08 (0.08)
P value .08 .15
Total Nasal Symptom Score
Change, mean (SE) —1.97 (0.36) —2.71(0.36) —2.51(0.45) —3.36 (0.45)
Difference, mean (SE) -0.74 (0.17) —-0.85(0.21)
P value <.001 <.001
Ocular symptoms
Ocular itching/watering
Change, mean (SE) —-0.35(0.11) -0.73 (0.11) —0.31(0.14) —-0.79(0.14)
Difference, mean (SE) —0.38 (0.11) —0.48 (0.14)
P value <.001 <.001
Total Symptom Score
Change, mean (SE) —2.32 (0.43) —3.43(0.43) —2.84 (0.54) —4.15 (0.54)
Difference, mean (SE) -1.11(0.22) —1.31(0.28)
P value <.001 <.001
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Figure 6. Mean change from baseline in Total Symptom Scores on waking by treatment period day for the placebo and active treatment periods for all 35
patients; significant contrasts by day are identified. Error bars represent SE. *P < .05.

patients with PARC. Improvements in nasal and ocular symp-
toms overnight and in the morning led to substantial reduc-
tions in sleep disturbance, which have been shown to directly
affect daytime fatigue and cognitive function.?® This is the

first trial, to our knowledge, supporting the use of a novel
PAF system combining pillow encasement and localized fil-
tration as stand-alone combination therapy for nighttime al-
lergen avoidance in adults with PARC.

Table 3. Mean Change From Baseline in Quality-of-Life Components for the Placebo and Active Treatments and Treatment Contrasts

All patients (n = 35)

Patients with moderate to severe
nasal symptoms (n = 26)

Placebo Active Placebo Active
NRQLQ component scores
Sleep problems
Change, mean (SE) —0.36 (0.18) -0.71 (0.18) —-0.29 (0.22) —0.81(0.22)
Difference, mean (SE) —0.35(0.16) —0.52 (0.19)
P value .02 .005
Sleep time problems
Change, mean (SE) —0.59 (0.20) —0.81(0.20) —0.67 (0.26) —1.01(0.26)
Difference, mean (SE) —0.22 (0.16) —0.34 (0.19)
P value .09 .04
Symptoms on waking
Change, mean (SE) —0.69 (0.22) -1.10(0.22) —0.80(0.28) —1.34 (0.28)
Difference, mean (SE) —0.41(0.18) —0.54 (0.21)
P value .01 .005
Practical problems
Change, mean (SE) —0.48 (0.18) —0.78 (0.18) —0.51(0.23) —0.84 (0.23)
Difference, mean (SE) —0.30(0.14) —0.32 (0.16)
P value .02 .02
NRQLQ composite score
Change, mean (SE) —0.54 (0.18) —0.86(0.18) —0.57 (0.22) —1.02 (0.22)
Difference, mean (SE) -0.32 (0.15) —0.45(0.17)
P value .02 .005

Abbreviation: NRQLQ, Nocturnal Rhinoconjunctivitis Quality of Life Questionnaire.
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We believed that it was important to ascertain whether
overnight reductions in allergen exposure could be achieved
with the PAF system and if those reductions would be of any
benefit given that the patient would face other exposures
during the daytime. With active treatment, particle counting
demonstrated overnight elimination of airborne particulates
measuring at least 0.3 wm in the breathing zone. Based on the
size distribution? of airborne animal dander (2—-15 wm) and
dust mite feces (10—40 wm), these reductions in particulate
exposure likely translated to reductions in overnight allergen
exposure.

Clinical benefits also support apparent reductions in inhal-
ant allergen exposure. Participants reported significant im-
provements vs placebo in nocturnal symptoms overnight and
on waking. The clinical relevance of such improvements is
supported by the circadian variability of PARC symptoms
wherein symptom severity builds overnight and peaks on
waking.’® As such, elevated nocturnal symptoms often lead to
increased nasal airway resistance, which contributes to rhini-
tis-related sleep disorders.?' Furthermore, 96% of adults with
symptoms on waking report adverse psychological effects,
including increased fatigue, irritability, and frustration, along
with less energy, motivation, alertness, and ability to concen-
trate.’? Thus, the significant reductions in nocturnal symp-
toms seem to be clinically relevant.

Improvements in quality of life provide further support for
the clinical relevance of these symptom reductions. Signifi-
cant improvements vs placebo were demonstrated for most
NRQLQ components, but the magnitude of improvement was
less than the suggested clinically relevant difference of 0.5.%
However, the present study population, on average, had less
severe symptoms than did those of most PARC studies,?®
which typically require individuals with moderate to severe
nasal symptoms. Thus, the entire study population was not
expected to demonstrate similar magnitudes of improvement.
A secondary analysis performed on 26 individuals with mod-
erate to severe nasal symptoms revealed significant improve-
ments near or above the clinically relevant difference for the
NRQLQ composite score and the NRQLQ components of
sleep problems and symptoms on waking.

Previous studies of whole-room avoidance measures un-
derscore the difficulty of controlling pet dander and dust mite
exposures that are ubiquitous in the bedroom environment.
Homes with a dog or cat have 100 times the allergen exposure
of homes without these pets.>* Avoidance measures short of
pet removal are often of minimal benefit given the potency of
allergen emission from the animal and reservoirs.*>*¢ Simi-
larly, 46.2% of US homes have sensitizing levels of dust mite
allergen.! Encasements typically reduce allergen concentra-
tions by more than 50%, but reductions of this magnitude
generally do not result in clinical benefits.!'73 Effective avoid-
ance requires targeting multiple allergen sources in the bed-
room, but the required expenses and difficult lifestyle choices
can lead to problems with patient compliance.

The present study differed from whole-room avoidance
approaches in that (1) we focused on controlling indoor

allergen exposures in a localized breathing zone without any
additional modifications to the bedroom environment and (2)
we sought to reduce allergen exposures beyond what had
been deemed ineffective in whole-room avoidance studies.
This study was similar to those of other PAF systems in that
HEPA filtration was used to create an allergen-free breathing
zone over the bed. However, as illustrated in the “Introduc-
tion,” considerable differences exist in the design of the PAF
device we studied relative to that of previous PAF systems.

The efficacy data from this and other PAF systems have
been encouraging.?!2* Previous studies of PAF systems for
nighttime allergen avoidance have demonstrated compelling
outcomes for patients with asthma, including reduced symp-
toms, improved quality of life, and reduced bronchial inflam-
mation. The present study demonstrates the benefits of the
PureZone PAF system for patients with PARC, benefits that
were comparable overnight and on waking with those re-
ported for commonly used intranasal corticosteroids**~** and
antihistamines.*~* In terms of affordability, the average sell-
ing price of the PureZone PAF system is $339, which in-
cludes a 6-month filter. Replacement filters cost $100 a year.
These costs are less than those for most multifaceted night-
time allergen avoidance strategies (=$800)* and are similar
to the yearly treatment costs for common intranasal cortico-
steroids ($420-$450).° These factors, in combination, sug-
gest that PAF systems are cost-effective therapies.

A limiting factor in this study was the inability to detect
statistical relationships between measured allergen exposures
(dust samples) and either baseline symptom severity or the
clinical benefits of the PAF treatment. Furthermore, detected
allergen concentrations were less than those reported in the
general US housing stock.!? These results suggest that patient
exposures may not have been accurately represented by al-
lergen concentrations found in dust samples, particularly be-
cause all the patients were experiencing symptoms and had
no relevant allergic sensitizations other than dog, cat, or dust
mite allergen. In addition, reductions in overnight nonaller-
genic particulate exposure may have contributed to treatment
effects for individuals with nonallergic rhinoconjunctivitis.

Nonetheless, this study demonstrates the efficacy of a
unique PAF system that combines pillow encasement and
localized filtration as stand-alone combination therapy for
nighttime allergen avoidance in adults with PARC. Particle
counting showed that the PAF system was effective for
eliminating the most difficult-to-avoid allergens (pet dander
and dust mite) in the breathing zone, which led to significant
improvements in nasal and ocular symptoms, quality of life,
and quality of sleep. Nighttime allergen avoidance options
that deliver effective symptom relief while minimizing the
need for difficult lifestyle choices may be of benefit to
patients and physicians.
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