Nasal beclomethasone prevents the seasonal
increase in bronchial responsiveness in
patients with allergic rhinitis and asthma
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Experimental studies have demonstrated that induction of a nasal allergic reaction can lead to
an increase in bronchial responsiveness (BR). To assess the clinical relevance of these
experimental changes to chronic asthma, we sought to determine the effect of nasal
beclomethasone dipropionate (Bdp) on BR in patients with seasonal allergic rhinitis and asthma.
Eighteen subjects with histories of seasonal allergic rhinitis and asthma during the fall pollen
season with positive skin tests to short ragweed and bronchial hyperresponsiveness to inhaled
methacholine were assigned to receive either nasal Bdp (336 ug/day) or placebo for the entire
ragweed season. Patients recorded daily nasal and chest symptoms, nasal blockage index, oral
peak expiratory flow rates, and supplemental medication use. BR to methacholine was measured
during the baseline period and 6 weeks into the ragweed season. Although the Bdp group did
have a significant improvement in nasal blockage index, there was no improvement in daily
asthma symptom scores, oral peak expiratory flow, or asthma medication use. However, subjects
treated with Bdp were protected from the increase in BR seen in the placebo group (geometric
mean PC,, placebo group: baseline = 0.70, week 6 = 0.29; Bdp group: baseline = 0.80,
week 6 = 0.93; intergroup difference, p = 0.022). We conclude that nasal corticosteroid
therapy can prevent the increase in BR associated with seasonal pollen exposure in patients with
allergic rhinitis and asthma. (J ALLERGY CLIN IMMUNOL 1992,90:250-6.)
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Disorders of the upper respiratory tract, particularly
allergic rhinitis, are commonly associated with
asthma. Epidemiologic data indicate that allergic rhi-
nitis often coexists with and may precede the devel-
opment of reactive airways disease.”” Welch et al.*
provided additional compelling evidence of an asso-
ciation between allergic rhinitis and asthma by dem-
onstrating that nasal corticosteroids resulted in a sig-
nificant improvement in seasonal asthma symptoms.
Several investigators have sought to define the mech-
anism linking rhinitis to asthma by assessing lower
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Abbreviations used
Bdp: Beclomethasone dipropionate
BR: Bronchial responsiveness

FEV,: Forced expiratory volume in one second
FVC: Forced vital capacity
OPEF: Oral peak expiratory flow rate

NBI: Nasal blockage index
NPEF: Nasal peak expiratory flow rate
PC,: Provocative concentration of methacholine
causing a 20% drop in FEV,

airway function after nasal challenge."' Although a
variety of provocative substances have been shown to
result in immediate bronchoconstriction,’” studies
with use of allergen as the challenge material have
failed to detect changes in pulmonary function.®!!
More recent investigations have examined the effect
of nasal allergen challenge on lower airway reactiv-
ity.'> '* Although these studies again demonstrated
that nasal allergen challenge did not alter airway cal-
iber, they did show that induction of a nasal allergic
reaction resulted in both immediate and late increases
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in bronchial responsiveness (BR) and provided a link
between allergic nasal disease and pulmonary physi-
ology.'*'* Although a single laboratory challenge has
been shown to be capable of causing short-term in-
creases in BR, it still remains uncertain whether nasal
allergy plays a significant role in modulating BR dur-
ing long-term allergen exposure. In the current study
we therefore sought to investigate the effect of nasal
corticosteroid therapy on lower airway responsive-
ness and clinical parameters of asthma after seasonal
pollen exposure in patients with allergic rhinitis and
asthma.

SUBJECTS

Patients with histories of mild seasonal rhinitis and
asthma symptoms during August and September for at least
2 preceding years were selected for study. All subjects were
required to have a positive skin prick test (=3 mm wheal
diameter™) to a full-strength extract of short ragweed pollen
(100,000 allergy units per milliliter) and a heightened re-
sponse to inhaled methacholine with PC,, <8 mg/ml."* Sub-
jects were excluded from study if they had used nasal,
pulmonary. or systemic corticosteroid preparations or cro-
molyn sodium within 3 months before beginning the study
or if they had had an upper respiratory illness in the prior
6 weeks, had received allergy immunotherapy during the
past 3 years, had any prior history of smoking during the
year before entering the study, or were allergic to a pet that
lived in their home. All subjects provided statements of
informed consent, and the study protocol was approved by
the Institutional Review Board of the National Jewish Center
for Immunology and Respiratory Medicine.

STUDY DESIGN

We used a randomized, double-blind, placebo-controlied
parallel study design. After a preliminary screening visit
(history, physical examination, skin tests, and bronchial
methacholine challenge) during the final 2 weeks of July
1990, patients were given a daily diary for recording hay
fever and asthma symptoms, medication use, and oral peak
expiratory flow rate (OPEF), and nasal peak expiratory flow
rate (NPEF). to be started August 1. After the first (baseline)
week of record-keeping, patients returned to the clinic to
review their diaries and were randomized to receive either
beclomethasone dipropionate (Bdp) nasal spray or placebo.
They again returned 1 week later (week 2) to review their
technique of medication use and 4 weeks later (week 6) to
receive a fresh supply of study medication and perform
their second methacholine challenge. Patients turned in
all diaries and medication canisters at the final visit
(week 8).

METHODS

Skin testing. Subjects had skin tests with full-strength
extracts of short ragweed, Bermuda grass, timothy grass,
Alternaria tenuis, and Cladosporium herbarum by use
of the standard prick method." Histamine phosphate
(1 mg/ml base) and glycerol saline were used as positive
and negative controls, respectively. When indicated, skin
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prick tests to animal danders were performed. Medications
were withheld before skin testing according to standard
guidelines. ™

Methacholine challenge. BR was assessed by methacho-
line challenge testing, performed according to the guidelines
of Chai et al.” After establishing reproducible baseline
forced expiratory volume in 1 second (FEV,) values, sub-
jects inhaled five inspiratory capacity breaths of normal
saline followed by doubling concentrations of methacholine
from 0.075 to a maximum of 25 mg/ml at 5-minute inter-
vals, generated and delivered by a De Vilbiss 646 (De Vil-
biss Health Care, Inc., Somerset, Pa.) nebulizer and Ro-
senthal-French (Laboratory for Applied Immunology, Bal-
timore, Md.) dosimeter. Measurements of FEV ., and forced
vital capacity (FVC) with use of a Collins’ spirometer began
2 minutes after each dose, and forced expiratory maneuvers
were performed twice. Percent change in FEV, was plotted
against the log base 2 dose of methacholine. and PC,, was
determined by linear interpolation. Pulmonary medications
were withheld before all challenges according i ATS guide-
lines.” and all challenges were performed at the same time
of day in each patient.

Daily diaries. Evaluable nasal symptoms consisted of
sneezing and/or pruritis, rhinorrhea, congestion, and ocular
itching and chest symptoms of wheezing, chest tightness,
and dyspnea. Both nasal and chest symptoms were scored
as 0, none; 1, noticeable but intermittent; 2, mild; 3, mild
to moderate; 4, moderate; 5, severe; and 6, very severe and
were assessed during the evening.* OPEF was measured
each morning with use of a Mini-Wright (Clement Clarke
International, Ltd., London, England) peak flow meter. The
NPEF maneuver was conducted by having the patient expire
maximally through the nose (with lips sealed) into a nasal
adapter mask attached to a peak flow meter.’” Both manecu-
vers were performed in triplicate, with the highest value
recorded. The nasal blockage index (NBI) was calculated
as NBI = (OPEF — NPEF)/OPEF.*

Study medications. Patients were randomized to receive
either Bdp 0.042% nasal suspension (Vancenase AQ: Scher-
ing-Plough, Kenilworth, N.J.), two sprays (84 g} in each
nostril twice daily or placebo nasal solution, 1wo sprays
twice daily, with use of an identical vehicle formulation and
atomizer. Subjects were instructed to take their study med-
ication after awakening and approximately 12 hours later.
As a safeguard against aerosol delivery to the lower airways,
the patients were instructed to inspire to total lung capacity
before administering the nasal spray. Laser particle analysis
of the aerosol demonstrated that the mass median particle
diameter is 30 wm, and that the percentage of particles in
the easily-respirable range (<5 pm®) is <IZ.3% (unpub-
lished data).

Rescue medication for unrelieved nasal and chest symp-
toms consisted of dexbrompheniramine maleate with pseu-
doephedrine (Drixoral; Schering-Plough). one tablet twice
daily, and albuterol metered-dose inhaler (Proventil MDI:
Schering-Plough). two puffs every 4 hours, both medica-
tions taken as needed.

Polien count

Airborne allergens were collected daily by use of an
intermittent rotorod sampler (Ted Brown Associates. Los
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FIG. 1. Mean weekly pollen counts during 8 weeks of study
expressed as grains per cubic meter (for the period of
study from Aug. 1 to Sept. 26, 1990).

Altos Hills, Calif.). Pollen counts were performed daily and
expressed as pollen grains per cubic meter.

Statistics

All data generated from the daily diaries (nasal symp-
toms, chest symptoms, OPEF, NPEF, and nasal and asthma
medication use) were averaged on a weekly basis. Changes
in these parameters were assessed between treatment groups
by comparing the baseline week (week 1) with the peak of
season (average of weeks 4 to 6) by use of the unpaired
t test. Changes in FEV, and PC,, were assessed between
groups by comparing the baseline week with week 6 with
use of the unpaired ¢ test. All analyses of PC,, were per-
formed with logarithmically transformed data, and signifi-
cant individual changes in BR were considered to be greater
than one dilution of methacholine.”” Pearson correlations
were performed between changes in PC,, and changes in
FEV,, nasal symptoms, and NBI. All tests of hypotheses
were two-tailed and performed at the 0.05 significance level.

RESULTS

Twenty-two patients were originally enrolled for
study. Two of 10 patients started on placebo withdrew
before study completion (one because of an upper
respiratory infection and the other for uncontrolled
rhinitis symptoms), and two of 12 subjects started on
Bdp withdrew (one because of an upper respiratory
infection, and the other was not able to be contacted).
The characteristics of the remaining 18 patients who
completed the trial are shown in Table I.

Mean weekly pollen counts are shown in Fig. 1.
Ragweed pollen peaked during the fourth week of the
study and then decreased. Grass pollen declined
throughout the study, reaching very low levels by
week 4.
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TABLE 1. Subject characteristics

Age FEV, FEV, Atopic
Patient {yr} Sex (L) (%) status Meds
Placebo
| 47 F 2.15 81 R.G B
2 46 F 327 114 R B
3 38 F 265 92 R,G
4 21 F 2.57 82 R,G B,T
5 31 F 3.02 94 R.GM T
6 20 F 248 78 R.M B
7 37 M 3.64 82 RGM B
8 41 F 3.5 105 R,GM B
Mean 35.1 2.87 91.0
(SEM) (3.6) (0.18) 4.5)
Nasal Bdp
1 43 F 282 99 R —
2 43 F 2.88 92 R B
3 25 M 407 79 R,GM B
4 41 F 2.69 100 R,GGM B
5 29 M 389 89 R,G.M B,T
6 40 M 398 108 R B
7 39 F 3.02 108 R,G B.T
8 19 F 2.66 77 R,GM
9 41 F 3.00 105 R —
10 41 M 352 99 R,GM B
Mean 36.1 3.25 95.6
(SEM) 2.7 (0.18) (11.1)

R, Short ragweed; G, grass; M, outdoor mold; B, inhaled beta-
agonist; T, theophylline.

Data from the daily diaries were used to compute
averages for nasal symptoms, chest symptoms, OPEF,
NBI, and medication use at baseline and during the
peak of the pollen season and are presented in Table
II. All of these parameters were comparable between
the two treatment groups during the baseline period.
Although nasal symptoms appeared to worsen (in-
crease) mildly in subjects receiving placebo and im-
prove (decrease) in the Bdp group, differences be-
tween the two groups were not significant. Mean daily
asthma symptoms also increased in the placebo group
and decreased in the Bdp group, but were not signif-
icantly different between the two groups. Whereas
morning NBI worsened in the placebo group, it im-
proved in the group receiving Bdp (intergroup differ-
ence, p = 0.03). Morning OPEF values did not
change in either treatment group, and there were no
significant differences in the amount of supplemental
medications rquired for rhinitis or asthma symptoms
(data not shown).

FEV, was similar in the two groups at baseline and
remained unchanged during week 6 (placebo: baseline
2.87 = 0.18 L, peak 2.88 * 0.16; Bdp: baseline
3.25 = 0.18, peak 3.17 = 0.21). Similarly, bron-
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TABLE N. Daily diaries
Nasal symptoms Chest symptoms NBI OPEF
Patient Baseline Peak Baseline Peak Baseline Peak Baseline Peak
Placebo
| 1.71 1.29 0.43 1.52 0.3% 0.39 505 A%
2 7.67 5.04 2.83 3.09 0.56 0.86 447 502
2 7.00 11.95 1.00 6.52 0.68 0.59 330 236
4 3.57 1.90 1.86 0.05 0.58 0.49 ERR 3o
] 7.57 10.38 3.86 5.00 0.27 0.63 451 44z
6 2.43 1.81 2.71 0.52 0.66 0.58 430 455
7 5.67 6.86 2.00 2.81 0.57 .69 363 45
8 2.43 4.19 1.57 1.62 0.55 (.44 385 430
Mean 4.76 543 2.02 2.64 0.53 0.58 432 433
(SEM) (0.88) (1.43) (0.39) (0.78) (0.05 (0.05) {2 (R
Nasal Bdp
1 2.14 0.74 0.43 0.31 0.28 0.22 486 475
2 7.00 4.57 3.86 3.62 0.49 0.28 418 433
3 4.56 0.86 1.29 1.38 0.37 0.28 493 550
4 543 8.33 6.57 9.18 0.47 0.23 392 366
5 1.00 0.28 7.15 4.85 0.34 0.28 520 520
6 8.57 6.48 3.86 319 0.31 0.24 582 602
7 3.57 9.24 1.0 2.64 0.18 0.21 479 4K1
8 7.33 6.51 4.67 2.88 0.32 0.32 300 282
9 9.60 12.00 0 0 0.54 0.57 406 408
10 2.60 0.43 0.80 0.52 0.40 0.29 357 549
Mean 5.18 4.94 2.96 2.78 0.41 0.29 464 4R7
(SEM) 0.92) (1.34) (0.83) (0.85) (0.05) (0.03) (27 (3
p value* NS NS P = 0.03 NS

*Intergroup difference.

chial hyperresponsiveness to methacholine was com-
parable at baseline in the two treatment groups (Fig.
2). However, after 6 weeks of pollen exposure, the
PC,, of the placebo group decreased, whereas the PCs,
of the Bdp group remained relatively unchanged (geo-
metric mean [95% confidence intervals] placebo;
baseline = 0.70 mg/ml {0.30 to 1.63], peak = 0.29
mg/ml [0.12 to 0.73]: Bdp; baseline = 0.80 mg/ml
[0.37 to 1.71], peak = 0.93 mg/ml [0.34 to 2.53];
intergroup difference, p = 0.022). Of note, seven of
eight patients receiving placebo exhibited a significant
(>one dilution) decrease in PC,. Correlations be-
tween changes in FEV, and changes in PCy, were not
significant in either treatment group, nor were cor-
relations between changes in nasal symptoms or NBI
and changes in PC,,.

DISCUSSION

Many physicians note that there is a relationship
between allergic rhinitis and bronchial asthma. Recent
investigations have defined a possible pathogenetic
link between these two disorders, showing that nasal
allergen challenge leads to an increase in BR." ** In

an attempt to demonstrate relevance of these experi-
mental results to chronic asthma, the current study
clearly demonstrated that nasal corticosteroid therapy
prevented the increase in BR associated with seasonal
allergen exposure in patients with mild asthma.
Although daily nasal symptom scores were mod-
erately better in the group treated with nasal corti-
costeroids, these changes did not reach statistical sig-
nificance. Nasal corticosteroid treatment did, how-
ever, provide a significant improvement in nasal
patency as measured by NBI. Neither lower airway
symptoms nor OPEF were improved in the group
treated with nasal Bdp. This may in part reflect the
type of subjects who were selected to participate in
the study. To avoid the confounding effects of inhaled
antiinflammatory medications on BR, we intentionally
chose patients with histories of mild asthma who had
not required cromolyn or corticosteroids during the
preceding 3 months or during prior ragweed seasons.
In addition, detection of significant changes in asthma
symptom scores may have been made difficult by the
small number of subjects envolled in the study. A
recent trial of inhaled cromolyn performed on a small
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FIG. 2. PCy, values expressed as milligrams per milliliter of methacholine for individual subjects
at baseline and after 6 weeks of study. Geometric mean values denoted by horizontal bars with
95% confidence intervals. Intergroup difference comparing change from baseline, p = 0.022.

number of subjects with mild asthma was also unable
to show improvement in asthma symptoms or OPEF
despite demonstrating significant improvement in
BR.Z

A primary goal of this investigation was to deter-
mine the effect of nasal Bdp on the development of
BR after seasonal allergen exposure. Our results dem-
onstrated a marked, statistically significant difference
in BR between the two treatment groups (Fig. 2). The
increase in airway reactivity in the placebo group after
a single pollen season is consistent with changes re-
ported from other studies, which have been on the
order of one- to two-doubling dilutions of methacho-
line.” * This increase in responsiveness was com-
pletely prevented by nasal corticosteroid treatment. It
is important to note that the changes in BR occurred
independently of any changes in baseline airway
caliber.

We attempted to determine whether any aspect of
the nasal allergic response was associated with the
changes in BR. We correlated the changes in NBI,
total nasal symptom score, and individual component
nasal symptom scores with changes in responsiveness.
None of these measures of rhinitis correlated with the
changes in BR. Although our sample size is small,
making such correlations difficult, the current results
suggest that no specific alteration in nasal physiology
can be used to predict changes in lower airways re-
sponsiveness.

A variety of mechanisms have been proposed to
explain the link between upper and lower airways
disease. These include (1) elicitation of a nasal-bron-
chial reflex; (2) increased oral inhalation of cold, dry

air or airborne allergen; (3) postnasal drainage of in-
flammatory material into the lower airways; (4) ab-
sorption of mediators or chemotactic factors; (5) di-
minished beta-adrenergic responsiveness.? Several of
these mechanisms may have contributed to the results
seen in our study.

As mentioned earlier, recent investigations suggest
that BR to methacholine may occur immediately after
nasal provocation without altering airway caliber,'* *?
It has been suggested that rapid changes in BR are
likely to be a result of nasal reflexes, possibly acting
through irritant receptors.” Corticosteroid therapy,
which has been demonstrated to reduce mediator re-
lease from resident cells and retard influx of inflam-
matory cells into the nasal mucosa, would be expected
to reduce the intensity of the stimulus triggering a
neural reflex.

Previous work has shown that nasal breathing can
reduce exercise-induced asthma,? most likely because
of the warming and humidification of inspired air be-
fore it reaches the lower airways.? The upper airways
also affect deposition of airborne allergens into the
lower airways. Since the nose effectively filters a
broad size range of airborne particles during normal
function,” ragweed pollen allergens would be far less
likely to penetrate into the lower airways during pe-
riods of normal nasal function than during periods of
oral breathing. The improvement in NBI that we ob-
served may be important in this regard, but the lack
of correlation to improvement in PC,, suggests other
factors are important.

Postnasal drip of allergen-induced inflammatory
products may also play an important role in increasing
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BR. In an animal model of rhinosinusitis, induction
of nasal inflammation resulted in increased BR to his-
tamine without causing airflow limitation.” This in-
crease in lower airway reactivity was prevented by
strategies that blocked drainage of nasal secretions
into the lower airways. A variety of mast cell and
eosinophil-derived mediators released during allergic
reactions may contribute to increases in BR after al-
lergen exposure.* *' By reducing the release of me-
diators and influx of inflammatory cells that cause the
nasal allergic response, topical nasal corticosteroids
may help prevent subsequent changes in BR.

An alternative explanation for the success of nasal
corticosteroids in protecting BR in this study is the
possibility that corticosteroids may have reached the
lower airways either directly through aerosolization
and aspiration or by systemic absorption via the nasal
or gastrointestinal mucosa. Several factors militate
against these possibilities as explanations of the cur-
rent results. Direct aerosolization of the medication
into the lower airways was unlikely, since the particles
generated by the atomizer were large (mass median
diameter, 30 pm). In addition, patients were carefully
instructed to administer the nasal spray during breath-
holding at total lung capacity, which would also help
prevent aerosol deposition of the medication into the
lungs. Aspiration of corticosteroid was also unlikely,
since patients administered the spray during waking
hours (7 am and 7 PM) and aspiration of oropharyngeal
contents in normal subjects is usually limited to pe-
riods of depressed consciousness.™ Finally, although
nasal beclomethasone can be systemically absorbed
from both nasal tissue and the gastrointestinal tract,
first-pass hepatic degradation to inactive metabolites
would be expected to minimize effects of the absorbed
drug on lung physiology.* *

This study provides additional evidence that allergic
rhinitis may have a significant effect on lower airway
reactivity, On the basis of these current results as well
as prior studies, rhinitis should be considered and
treated aggressively in all individuals with allergic
asthma. Studies of larger groups of patients with more
severe asthma will be important in demonstrating sig-
nificant improvement in lower airway symptoms and
peak flow rates.

We thank Dr. David Ikle’ for his assistance with the
statistical analysis and Dr. Harold Nelson for his valuable
advice.

REFERENCES

i. Broder I, Higgins MW, Mathews KP, Keller JB. Epidemiology
of asthma and allergic rhinitis in a total community, Tecumseh,
Michigan. J ALLERGY CLIN IMMUNOL 1974;54:100-10.

2. Coffman DA, Chalmers CP. Incidence of hay fever in a North
London practice. J R Coll Gen Pract 1974;24:171-80.

3. Smith JM. The epidemiology of allergic rhinitis. In: Settipane

14.

15.

24,

25.

Nasal steroids and bronchiat response 255

GA, ed. Rhinitis. Providence: New England Society of Al-
lergy, 1984,

. Welsh PW, Stricker WE, Chu-Pin C, et ai. Elticacy of be-

clomethasone nasal solution, flunisolide, and cromolyn in re-
lieving symptoms of ragweed allergy. Mave:
1987:62:125-34.

Clin Proc

. Kaufman J, Wright GW. The eftect of nasal and nasopharyn-

geal irritation on airway resistance in man. A Rev Respir
Dis 1969:100:626-30.

. Nolte D, Berger D. On vagal bronchoconstriction in asthmatic

patients by nasal irritation. Eur J Respir Dis 1983:64:110-4.

. Yan K, Salome C. The response of the airways 0 nasal stum-

ulation in asthmatics with rhinitis. Fur !

1983:64:105-8.

Respir Dis

. Hoehne JH, Reed CE. Where is the allergic reaction in ragweed

asthma? J ALLERGY CLIN IMMUNOL 1971:48:36-4.

. Rosenberg GL. Rosenthal PR, Norman PS. Inhalation chal-

lenge with ragweed pollen in ragweed-sensitive asthmaties,
J ArLerGy CLiN IMmunoL 1983:71:302-10.

. Schumacher MJ, Cota KA, Taussig LM. Pulmenary response

to nasal challenge testing of atopic subjects with stabie asthma.
§ Aviercy Cun ImmunoL 1986;78:30-5.

. Small P. Biskin N. The effects of allergen-induced nasal prov-

ocation on pulmonary function in patients with perenmal al-
lergic rhinitis. Am J Rhinol 1989:3:17-20.

. Corren J, Adinoff AD, Irvin CG. Changes in bronchial re-

sponsiveness following nasal provocation with ailergen. I Av
LERGY CLIN IMMUNOL 1992;89:611-%.

. Plotkowski LM. Dessanges JF, Lavaud F, Hanhart B. Lockhart

A. Nasal pollen challenge caused bronchial hyperresponsive-
ness to methacholine in patients with allergic rhinitis. Am Rev
Respir Dis 1990;141:A652.

Adinoff AD. Rosloniec DM, McCall Li.. Neison HS. Im-
mediate skin reactivity to Food and Drug Administration-ap-
proved standardized extracts. ] ALLERGY Ciin IMMUNOL
1990:86:766-74.

Hargreave FE. Ryan G, Thompson NC. et al. Bronchial re-
sponsiveness to histamine or methacholine in asthma: mea-
surement and clinical significance. J ALLERGY CLin IMMUNOIL
1981:68:347-55.

. Bousquet J. In vivo methods for study of atleryy: skin tests,

techniques and interpretation. In: Middieton E, Reed CE. Ellis
EF, Adkinson NF Jr, Yunginger JW, eds. Allergy. principles
and practice. St. Louis: CV Mosby. 1988:419-37.

. Chai H, Farr RS. Froelich LA, et al. Standardization of bron-

chial inhalation challenge procedures. I Avpieray CLIN M-
MUNOL 1975:56:323-7.

. Guidelines for bronchial inhalation challenges with pharma-

cologic and antigenic agents. ATS News 1980:spring 11-9.

. WihlJA, Malm L. Rhinomanometry and nasal peak expiratory

and inspiratory flow rate. Ann Allergy 1988:61:50-3

. Taylor G, Macneil AR, Freed DL. Assessing degree of nasal

patency by measuring peak expiratory flow rate through the
nose. J ALLERGY CLIN IMMUNOL 1973:52:193-%8

. Hatch TF. Distribution and deposition of inhaled particies in

respiratory tract. Bacteriol Rev 1961:237:25-40.

. Lowhagen O. Rak S. Modification of bronchial hypeireactivity

after treatment with sodium cromoglycate during pollen season.
J ALLERGY CLIN IMMUNOL 1985;75:460-7

. Boulet LP. Cartier A, Tompson NC, Roberts RS. Dolovich J,

Hargreave FE. Asthma and increases in non-allergic bronchial
responsiveness from seasonal pollen exposure. J ALLErGY CLIN
IMMuNoOL 1983:71:399-406.

Adinoff AD. Irvin CG. Upper respiratory tract disease and
asthma. Semin Resp Med 1987;8:308-14.

Raphae! GD. Meredith SD, Baraniuk IN, Kaliner MA - Nasal
reflexes. Am J Rhinol 1988:2:109-16.



Corren et al.

26. Shturman-Ellstein R, Zeballos RI, Buckley JM, Souhrada JF.
The beneficial effect of nasal breathing on exercise-induced
bronchoconstriction. Am Rev Respir Dis 1978;118:65-73.

27. Griffin MP, McFadden ER, Ingram RH. Airway cooling in
asthmatic and nonasthmatic subjects during nasal and oral
breathing. J ALLERGY CLIN IMMUNOL 1982:69:354-9.

28. Proctor DF. The upper airways 1. Nasal physiology and defense
of the lungs. Am Rev Respir Dis 1977;115:97-130.

29. Brugman SM, Larsen GL, Heason PM, Irvin CG. Mechanisms
for the increase of lower airways hyperresponsiveness induced
by experimental sinusitis. Am Rev Respir Dis 1989;139:A107.

30. Kaliner M. Asthma and mast cell activation. J ALLERGY CLIN
ImmuNoOL 1989;83:510-20.

J. ALLERGY CLIN. IMMUNOL.
AUGUST 1992

31. Frigas E, Gleich GJ. The eosinophil and the pathology of
asthma. J ALLERGY CLIN IMMUNoOL 1986;77:527-37.

32. Huxley Bl, Viroslav I, Gray WR, Pierce AK. Pharyngcal
aspiration in normal adults and patients with depressed con-
sciousness. Am J Med 1978;64:564-8.

33. Martin LE, Harrison C, Tanner RIN. Metabolism of beclo-
methasone dipropionate by animals and man. Postgrad Med
J 1975:4(suppl):11.

34. Andersson P, Ryfeldt A. Biotransformation of the topical ghu-
cocarticoids, budesomde and beclomethasone dipropionate
17a-21-dipropionate in human liver and lung homogenate.
J Pharmacol 1984;36:763.

Treatment of peanut allergy with

rush immunotherapy

John J. Oppenheimer, MD, Harold S. Nelson, MD, S. Allan Bock, MD,
Fran Christensen, BSN, MA, and Donald Y. M. Leung, MD, PhD

Denver, Colo.

Peanut and peanut products are a conmnion food in the diet. Peanuts are also one of the most
common foods responsible for food-induced anaphylaxis. Patients rarely lose sensitivity to
peanuts. Although the ideal treatment is avoidance, this is often not possible because of hidden
exposures; therefore, a more effective treatment is needed. Subjects with confirmed peanut
allergy were treated in a double-blind, placebo-controlled study with peanut immunotherapy or
placebo. Objective measures of efficacy included changes in symptom score during double-blind
placebo-controlled peanut challenge (DBPCPC) and titrated end point prick skin tests (PST).
Three subjects treated with peanut immunotherapy completed the study. These subjects displayed
a 67% to 100% decrease in symptoms induced by DBPCPC. Subjects also had a 2- to 5-log
reduction in end point PST reactivity 10 peanut extract. One placebo-ireated subject completed
the study. This subject had essentially no change in DBPCPC symptom scores or PST sensitivity
to peanut. Two other placebo-treated subjects underwent a second PST session. These subjects
had a 1- to 2-log increase in skin test sensitivity to peanut. All peanut-treated subjects were able
to reach maintenance dose, and in no case did an anaphylactic reaction occur secondary to the
peanut immunotherapy. The current study provides preliminary data demonstrating the efficacy
of injection therapy with peanut extract and provides a future line of clinical investigation for
the treatment of this potentially lethal disease. It should be noted, however, that the rate of
systemic reactions with rush immunotherapy was 13.3%. Thus, at the present time, this therapy
should only be considered investigational and done only in research settings with intensive care

unit support immediately available. (J ALLERGY CLIN IMMUNOL 1992,90:256-62.)
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Although peanuts and peanut products are common
foods in the diet, they are also a frequent cause of
food allergy. In a review of fatalities from food-in-
duced anaphylaxis, four of seven cases were due to
peanut.' Sensitivity to peanuts appears early in life
and, once established, persists indefinitely. In a study
performed at National Jewish Center, none of the 32
patients with peanut allergy followed for up to 16
years had lost their clinical sensitivity, and despite
attempts to avoid this allergen, 75% of patients had
accidentally ingested peanuts during the 5 years pre-



