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We aimed to determine whether the nasal provocation test (NPT) with
allergen could be used as a diagnostic test in asthmatic children with or
without allergic rhinitis., and whether it had any effects on pulmonary function
tests and arterial oxygen saturation (SaO;) values. Therefore. 25
asthmatic outpatients sensitive to Dernuttophagoide.s pterony.ssimis (Dp),
aged 6-17 years., 12 having allergic rhinitis, and 10 nonatopic children as a
control group were challenged intranasally with solution containing Dp
extract by administration of a total dose of 800-1000 AU to both nasal
cavities. Before the test and 10 min and 20 min after the administration of
the allergen intranasally, the nasal expiratory peak flow (NEPF),
pulmonary function tests, and SaO2 were measured. In the NPT, a
decrease of 20°^ or more in NEPF and occurrence of nasal symptoms
were considered to be positive. NPT was positive in all the asthmatic patients
with or without allergic rhinitis, while all the children in the control group
had a negative test. Compared to values prior to the test, values of FEV,
(forced expiratory volume in 1 s) and SaO-, showed no statistically
significant decrease, and no clinically significant asthmatic reaction was
observed in any of the groups. Our study suggests that in asthmatic children
with or without allergic rhinitis, the NPT with allergen is a simple, safe,
and useful diagnostic test.
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Up to now, various provocation tests have been used
in the diagnosis of asthma. Bronchial inhalation
challenges with histamine. methacholine, or aller-
genic extracts have been used in epidemiologic stud-
ies involving children and as a tool to help tn estab-
lishing the diagnosis of asthma, and to select allergens
for inclusion in immunotherapy regimens (2). How-
ever, studies evaluating the diagnostic value of the
nasal provocation test (NPT) with allergen in child-
hood asthma are very limited (4, 10). The aim of this
study was to determine whether the NPT with al-
lergen, which is a simple, safe, applicable, not time-
consuming, and easily assessable test could be used
as a diagnostic test in asthmatic patients with or
without allergic rhinitis, and whether it had any
effects on pulmonary function tests and arterial oxy-
gen saturation (SaOj) values.

Material and methods

Twenty-five asthmatic outpatients (14 girls and 11
boys) in the Farabi Hospital Department of Pediat-
rics (Turkey) were selected for this study. The study
was carried out between Februar) 1993 and August
1993. All of the patients showed a positive skin prick
test and RAST to house-dust mites, but to no other
allergens. Their ages ranged from 6 to 17 years
(mean+SD: 10 + 3.6 years). Twelve of these pa-
tients also had allergic rhinitis. Ten nonatopic chil-
dren (seven girls and three boys) between the ages
of 6 and 15 years (mean + SD: 11.8 + 2 years) with-
out a history of atopic disease, who had total serum
IgE at normal levels and a negative skin prick test
to house-dust mites, and who did not have eosino-
philia or upper and lower airway problems within the
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last three weeks were selected as a control group.
Thus, our cases were divided into three groups, i.e..
those with asthma having allergie rhinitis (group I),
those with asthma only (group II), and the eontrol
group (group III).

None of the subjeets had received immunotherapy
or eortieosteroid treatment previously. Patients were
required to withhold antihistamine preparations for
al least 3 days, and theophylline compounds and
beta-agonists for 24 h prior to the study.

NP'l were performed on all subjects between 8
and 12 a.m. to avoid possible circadian variations.
Within the last 3 weeks and on the test day. the
children had no asthma symptoms or upper respi-
ratory tract infection. All subjects had not experi-
enced any upper or lower respiratory tract viral in-
leetion for 6 weeks prior to the test day.

.'Ml children were hrst challenged with 0.9",, saline
solution and 10 nun after that with solution contain-
ing Dcrnialophagoidespicronyssinus (Dp) house-dust
mite intranasally. hach st^lution was delivered to
both nasal ca\ities. as both nasa! cavities would not
respond equally to allergen ehallenge. An 0.9",, sa-
line solution was delivered into the nose with a hand-
atomi/er delivering one puff into eaeh nostril. The
allergen solution containing 10000 AU ml of Dp
extraet (Hal Allergie Laboratory GmbH) was deliv-
ered througli the nostril into the interior turbinate
region by a metered-dose pump-sprayer insufflating
one pulf (0.04-0.05 ml) into eaeli nasal eavity (with
a total dose of (SOO-1000 Al' for both nostrils). Dur-
ing allergen insufflation, the patients held their breath
and a nose-elip was applied immediately after in-
sufflation to avoid inhalation of allergen into lower
airv\a\s.

Before the test. 10 min after the administration of
the 0.9",, saline solution, and 10 min and 20 tiun
after the administration of allergen, Nb.PF (1 min)
was meastired three times subsequentiv with a rhino-
manometer (PN-Test. Ma! Ailergie GmbH. Dussei-
dorf. Ciermanx). Ihe mean \ alue of three measure-
ments was rectirded. The same procedure was
repeated for both nostrils.

file number of snee/es and sxniptoms such as
rhinorrhea. nasal bloekage, and itehing of the nose
whieh occurred during the lO-min period following
allergen adnnnistration was recorded. The test was
eonsidered to be positixe when a deerease of 20",,
or more in NHPF' eompared \o the \alues prior to
the test oeeurred in addition to an increase in n<isal
s\mptoms. The deerease in NHPF was calculated
for eaeh nostril separate!). and then the decrease of
the most reaetive side was eonsidered.

Before the NPT and 20 min after the administra-
tion of allergen. pulmonar\ funetion tests were
performed on all subjeets, exeept for a 6-year-old
patient who was uneompliant in using a computer-
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ized spirometer (System 2400, Computerized Pul-
monary Function Laboratory, Sensor Medics).
Forced expiratory volume in 1 s (FEV,) as an indi-
cator of bronchial response was recorded. None of
the asthmatie patients had a pretest FEV, value
under 70",, of the predicted value. Arterial oxygen
saturation (SaO^) was also measured for all the sub-
jeets in the study and the control groups by Oxy
Shuttle Pulse Oximeter (Sensor Medics Corpora-
tion, California, USA) before the test and after the
test. The changes in FEV,, SaO2, and NEPF were
eompared to the values prior to the test in all cases.

The Wileoxon sign rank test was used to compare
the pre- and post-test values in eaeh group, and the
Mann-Whitney U test was used to compare the
changes of various test parameters in the groups.

Results

There were no statistically significant decreases in
NEPF in any of the stud\' and eontrol groups after
the administration of 0.9",̂  saline intranasally
(F>0.05). After the speeifie allergen administration
intranasally. groups 1 and II showed a signifieant
deerease from the pretest NEPF values {P<{).{)5):
however, there was no signifieant decrease in the
eontrol group (F<0.05). Both groups 1 and II had
a signifieantly greater deerease than the control group
{P<{).{)5). However, there was no statistically sig-
nifieant difference between groups I and II for these
values (P>0.05). All patients in groups I and II had
a deerease of more than 20",, in NF^PF and showed
elinieal nasal symptoms (sneezing, rhinorrhea, con-
gestion, itching) during the 10-min period following
ehallenge with allergen. Among these, seven patients
in group I and eight patients in group II had a de-
erease of 100",,. Thus. NPT was positive in every
patient in groups 1 and IL However, none of the
children in the eontrol group had a deerease of 20",,
or more in NEPF. Flalf of the eontrol subjeets
showed slatistiealK insignificant decreases ranging
between 2",, and 13",, in NEPF. while the other half
of them had no ehange in NEPF with allergen ehal-
lenge. None of the ehildren in the eontrol group had
any elinieal nasal svmptoms during or after the test.
Henee. al! the ehildren in the control group had a
negative NPT ( Fig. 1).

Before the test. SaO. values of subjects in all the
groups ranged from 95",, to 99",, (97",, + 1.05",,)
and there was no statistically signifieant difference
between the groups (P>0.05). Compared to those
prior to the test, values of SaO^ showed no statis-
tically signifieant decrease in any groups {P>0.{)5).

Pretest FEV, values of groups I and II were sig-
nifieantly lower than those of the control group
[P<().{)5). Flowever, there was no significant differ-
ence between pretest FEV, values of groups I and
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Fig. 1. Individual changes in NEPE after nasal provocation with
0.9",, saline and specific allergen in controls, patients with asthma
and allergic rhinitis, and patients with asthma only (positive val-
ues reflect rises, and negative values reflect falls in NEPF; - !()()",.
fall demonstrates complete nasal obstruction).

II (P>0.05). Twenty minutes after allergen chal-
lenge, no significant fall in ¥E\\ occurred in any
group (7'> 0^05).

One patient in group I developed mild wheezing
and another patient in group II developed mild cough
during the 10-min period after the test, although no
significant changes were observed in their FEV, and
SaO2 values; and they recovered in a few minutes
without requiring any treatment.

Discussion
Skin tests, RAST, and provocation tests are useful
methods for evaluating allergie states. Among provo-
cation tests, the bronehial provocation test with al-
lergen is one of the important tests whieh has been
used for a long time. However, it has some difficul-
ties in application, especialh' in ehildren, since it
requires a long time and special equipment and is
often unpleasant for the patient (6, 9). In contrast to
this, nasal provocation with allergen is a simple test,
ean be easily performed, does not eause an_\ impor-
tant eomplieation. and is not time eonsuming.

Ditferent ideas about whether nasal mueosal re-
sponse reflects bronehial mueosai responsi\eness
and \\'hether stimulation of nasal mueosa af[~eets
lower airway hyperreaetivit} have been reported in
the literature. These studies were mostly for adults:
only the studies of Jean et al. (4) and Ukai et al. (10)
included a pediatric age group. Although these stud-
ies are similar to ours in some aspeets, there are
signifieant differenees in the methods and the selec-
tion of the patients and eontrol groups.

There are some studies confirming that the NPT
is a safe and valuable diagnostie method for asthma
(4, 5). Other studies indieate that bronehial allergen

provoeation eannot be replaced by similar provoca-
tion of other organs, sinee the sensitivity of the
mueosa in different organs of the same patients is
unrelated (3, 6).

Our findings have shown that the NPT was posi-
tive in every asthmatie ehild with or without allergie
rhinitis, while all the ehildren in the eontrol group
had a negative test. None of the ehildren had any
signifieant response to normal saline administration
intranasally. These findings demonstrate that NPT
positivity in asthmatie ehildren is not a nonspecific
response.

In our present study, no statistiealK signifieant
differenee eould be found between the group con-
sisting of patients with asthma and allergie rhinitis
and the group consisting of patients with asthma
without allergie rhinitis in their NPT results. There-
fore, it has been demonstrated that allergie rhinitis
did not seem to affeet tfie results of tfie nasal provo-
cation tests, and that the NPT positivity with spe-
eifie allergen in asthmatie patients is related to dif-
fuse mueosal sensitivity. For this reason, this test
may be used in the diagnosis of asthma. In addition
to these findings, we demonstrated that the nasal
provoeation with allergen did not eause any ehange
in pulmonarx' function tests and SaO2, and therefore
that this test does not eause any signifieant pulmo-
nary eomplieations. Other authors support our find-
ings, although their methods are different (1,4, 7, 8).

In eonelusion. our study suggests that the NPT
with allergen is a simple and applieable diagnostie
test in asthmatie ehildren, and that it does not have
any efiiect on pulmonar\ function tests and SaO^ or
any signifieant eomplieations when earried out dur-
ing the asymptomatic period.
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