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Preseasonal local nasal immunotherapy (LNIT) by means of an extract in
macronized powder form has been studied in allergic rhinitis to parietaria.
Twenty-four Parietaria-sensitive patients have been studied for 18 weeks

in a double-blind controlled trial. Subjects were selected on the basis of a
positive skin test, RAST and intranasal challenge to Parietaria antigen. Three
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in terms of clinical efficacy and safety.

Parenteral immunotherapy (PIT) for seasonal rhin-
itis has been proven effective in many controlled
trials (23); however, it has some disadvantages, in-
cluding cost, compliance, and, though rare, severe
anaphylactic reactions (15).

PIT generally produces a systemic rather than a
local immune response (6, 32). Studies using viral
vaccines have shown that local immunization of mu-
cous membrane induces a distinct, protective local
immune response, characterized by an increase in
specific secretory IgA-antibodies that is not seen
after parenteral immunization (24). According to
these concepts, local nasal immunotherapy (LNIT)
represents an attempt to induce an immune toler-
ance, directly at the organ site of an allergic disease,
by repeated inhalations of the causative allergen. Its
possible efficacy has been demonstrated by reduc-
tion of sensitivity to grass pollen in patients repeat-
edly challenged intranasally with increasing doses of
allergen in nasal provocation tests (31). For several
years LNIT has been tried as an experimental treat-
ment program mostly for ragweed-induced allergic
rhinitis. In experimental studies, however, intranasal
spraying of unmodified aqueous extracts has caused
immediate rhinitis symptoms (19, 34).
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eight-patient groups were randomly planned: the first group was given
native Parietaria product, the second modified Parietaria product, and the
third placebo. During the pollen season no difference was observed in mean
weekly symptom score between the three groups, while the mean weekly
medication score was significantly lower in the treated groups than the control
group. Only the treated groups showed a significant increase in specific
nasal threshold to Parietaria after treatment. Adverse reactions to LNIT,
limited to the upper respiratory tract, occurred rarely and did not interfere
with the dose schedule. This study indicates that LNIT in powder form may
be a suitable alternative to the traditional subcutaneous immunotherapy
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Therefore, more recent studies have used chemi-
cally modified allergens, which have a reduced al-
lergenicity while still retaining immunogenicity (5, 8,
10, 14, 19, 22). These studies have shown good clin-
ical results, rare local adverse effects, and a local
production of IgA and IgG following the treatment.
A recent development in LNIT as regards stability
and standardization is the introduction of allergen
lyophilized in macronized powder form (24). Con-
trolled studies with this kind of LNIT in adults (25)
and in children (4) have shown good clinical results
and tolerability in grass-pollen-induced rhinitis. In
our study we evaluated the efficacy of a similar treat-
ment in allergic rhinitis to Parietaria pollens, one of
the major causes of pollinosis in our area.

Material
Subjects

Twenty-four subjects (13 females and 11 males),
aged between 14 and 45 years, suffering from aller-
gic oculo-rhinitis for at least 2 years were selected
(Table 1). Criteria for inclusion were:

a) typical history of Parietaria-allergic rhinitis;



Table 1. Demographic data

Placebo Parietaria Modified parietaria
-treated -treated -treated
Patients n 8 8 8
Mean age {yr+SD) 27.8(+9.6) 317 (+14.7) 31.5(48.8)
Sex (M/F) 4/4 3/5 4/4
Years of disease (+5D) 4(4+1.8) 31 (+2) 3.8(+2.9)

b) 3" —4" positive skin test (29) to Parietaria extract
in glycerinated solution (5% p/w) (Lofarma
Allergeni-Milan, Italy);

¢) RAST positivity (at least class 2);

d) positive response to specific nasal provocation
test;

e) informed written consent.

Patients were excluded for the following reasons:

1) asthma, 2) chronic use of nasal corticosteroids

and/or decongestants, 3) perennial rhinitis, 4) prior

specific immunotherapy, 5) other allergen sensitivity,

6) pregnancy or lactation, 7) nasal polyps.

Antigen

Two active products (kindly supplied by Laborato-

rio Farmaceutico Lofarma, Milan, Italy), native and

modified, were used for the study. The native prod-
uct (Pa) was prepared from Parietaria judaica-

P. officinalis (50-50 mix) pollen extract, standardized

in allergenic units (AU) by a RAST inhibition tech-

nique (1) in comparison with in-house standard. Ti-
tration in international units (IU) was not possible
because the Parietaria International Reference Stan-
dard is not yet available. The Pa extract was incor-
porated into an inert excipient mass (lactose) and
dehydrated. For particle size analysis, the powder
was suspended in silicone oil, sonicated and ana-

lyzed with a laser light-powered (wavelength 632.8)

analyzer (Cilas mod. 715, France): 709, of particles

were 25—80 pm; mean value 45 pm. Hard gelatine
capsules were filled with 25 mg of the powder, at

increasing doses: 2.5 = 5 — 10 — 20 — 40 - 60 — 80

— 120 — 160 — 240 AU. The powder was adminis-

tered into the nostrils with a manual nasal insuffla-

tor (MIAT, Milan, Italy).

The modified product (PaM) was prepared from
the Parietaria judaica-P. officinalis extract previously
described, and modified by a patented chemical pro-
cedure (Italian patent No. 48431 A/89 and its inter-
national extension).

Briefly, this comprised the following steps:

— the extract was gel-filtrated on Sephadex® G-25,
and the excluded peak, corresponding to the Blue
dextran standard, collected;

— K cyanate 0.5 M (final) and sodium tetraborate
0.1 (final) were added to the extract, the pH ad-
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justed to 9.3 with 0.1 M NaOH, and the mixture

incubated at 40°C for 20 h;

— the sample was left at room temperature for 1 h
and recromatographed as described above.

The modified product was tested for allergenic
activity, in parallel with the non-modified extract as
control, by the RAST-inhibition procedure accord-
ing to Anderson & Baer (1), with the following mod-
ifications:

— polystyrene beads, 6.4 mm in diameter, rough sur-
face, were used as solid support reagent (Sferi-
kit®, Lofarma, Milan);

— the '*°I-anti-IgE from goat was from a commer-
cial source (Sferikit®, Lofarma, Milan);

— a pool of 70 Parietaria-positive sera (RAST class
3 or 4) was used as IgE source.

Statistical validation of data and the 5079
inhibiting-dose (Cs,) calculation was done accord-
ing to the above-mentioned reference (1).

The modified product (PaM) proved to be 400
times less allergenic than the non-modified extract,
the Cs, values being 3.90 pl and 0.0098 ul, respec-
tively.

Incorporation of the extract into lactose powder,
particle size analysis, capsule filling, and adminis-
tration of the product were performed as previously
described for the native product (Pa).

The placebo consisted of lactose and in exterior
was identical to the active products.

Methods

Sera, collected in October and November 1988, were
assayed for IgE antibodies to Parietaria by Sferikit®
RAST (Lofarma, Italy). Results were calculated as
percentages of radiolabeled '**I-anti-IgE bound.

Pollen counts were made daily by a pollen trap,
Burkard type. Parietaria pollen counts were > 30
grains/m® during a period of 59 days, from 28 April
to 26 June: the peak pollen period.

LNIT was self-administered; it was preseasonal,
beginning in December 1988 and lasted for 18 weeks,
according to two schedules (Table 2):

1) The first schedule (13 weeks) consisted of ad-
ministration of increasing doses of the allergen by

a special device, alternate day alternate nostril.

Each patient received cromolyn (5.2 mg) 15—

30 min before treatment. To avoid progression of

the allergen through the bronchial tree, patients

were told to vocalize during each administration.

The schedule comprised the following doses: 2.5

- 5-10-20-40 - 60 - 80 — 120 — 160 —

240 AU. Each dose was administered four Times:
2) The second schedule (maintenance period) was

carried out for 5 weeks; each patient was treated

with maximal tolerated doses (240 UA in 14 pa-
tients, 120 in 2 patients) twice weekly.
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Table 2. Dosage schedules

Allergenic units

Week administered
Increasing doses period
1-2 25
3-4 85
5-6 260
7-8 500
8-10 960
10-12 1360
Maintenance period
13-14 960
15-16 960
17-18 960

Experimental design

The patients were randomly divided into three groups
according to randomization tables (2): Group 1 (8
subjects) = placebo; Group 2 (8 subjects)= active
Parietaria-extract (Pa); Group 3 (8 subjects) = active
modified Parietaria-extract (PaM).
Before and after each treatment, the following tests
were performed (Fig. 1):
a) skin reactivity threshold assessment by skin prick
test with Parietaria extracts in decreasing con-
centrations, according to “end-point method”;
all patients were tested with the following dilu-
tions: 2%, 1%, 0.5%, 0.1% w/v. The wheals
were outlined with a fine-point marker and trans-
ferred via transparent tape onto permanent
records, The areas were measured by planimetry
and expressed in mm?, The end-point is the high-
est dilution eliciting >3 mm wheal (17);
non-specific bronchial provocation test with
methacholine, in order to exclude an important
non-specific bronchial hyperreactivity;
¢) nasal challenge tests: nasal sensitivity was deter-
mined by quantitative challenges with increasing
concentrations of allergen in powder form (2.5 —
5 - 10 = 20 — 40 — 60 — 80 AU) which were

b)

delivered, as during treatment, by a manual rhino-
insufflator (26). Threshold doses of allergen were
determined from the amount required: a) to in-
crease total nasal resistance to airflow of 50%, or
more, as compared with the inert control using
anterior rhinomanometry (RN4 Rhinomanome-
ter — Markos, Monza, Italy) (3); b) to elicit at
least two of the four symptoms: itching, sneezing,
discharge and obstruction (28).

To assess the reproducibility of this specific nasal
provocation test we compared, outside the Parietaria
season, two specific challenges at a 1-week interval
in 10 randomly chosen study patients. The thresh-
old doses obtained from the two challenge sessions
correlated closely (r=0.874, p<0.0005).

Clinical evaluation

Both LNIT-treated and control patients kept a daily
report of allergic symptoms during the treatment and
during the pollen season. Daily symptom-medication
scores (SMS) were recorded for each patient. Spe-
cific symptoms recorded were nasal itching, nasal
obstruction, sneezing, running nose, eye irritation
and watering. Patients graded each symptom daily
for severity from 0 to 4 (0 =none, 1 =mild, 2 =mod-
erate, 3 = severe, 4 =very severe). The amount of
antihistamines (terfenadine 60 mg) used was also re-
corded. The patients were instructed to use this drug
when needed.

The patient self-evaluation was made at the end
of the study, before the code was broken. Each pa-
tient was asked for his/her overall evaluation of this
season, as compared with previous seasons, under
categories of not improved, improved, or asymptom-
atic.

Statistics

The differences between symptom and pharmaco-
logical scores in the active- and placebo-treated

Skin Prick Test
Non-specific Bronchial Provocation Test
Specific Nasal Provocation Test

Y

Skin Prick Test
Non-specific Bronchial Provocation Test
Specific Nasal Provocation Test

TREATMENT PARIETARIA POLLINATION
- Increasing doses T Manteinance =
PHARMACOLOGIC AND SYMPTOM SCORES
=gl — i
Weeks 1 2354 1571617 8 |1 021 2
Dec Jan Feb Mar Apr May Jun

Fig. 1. Study design.
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groups were calculated by Student’s t-test (2-tailed).
The chi-square test was used to test the significance
of the differences among the overall evaluations ex-
pressed by each patient at the end of the study.

Results

Two patients of the control group withdrew from the
study, one owing to transportation problems and,
the other left the area during the pollen season.

Clinical response

Adverse reactions during LNIT were mild rhinor-
rhea, occasional sneezing and slight nasal conges-
tion immediately after use of the nasal spray. These
symptoms occurred only with the higher dosages
(160 and 240 AU) in four patients (three in Pa-group
and one in PaM-group). These side-effects rarely
lasted more than 30 min. There were no systemic
reactions, but these minimal local adverse reactions
did not interfere with the dose schedule.

The mean weekly symptom scores for each group
are shown in Fig. 2. These were calculated by sum-
ming the individual symptom scores for each patient
for each week and dividing by the number of patients
within that group. During treatment no significant
difference in mean weekly symptom scores occurred
among the three groups, although symptom scores
were slightly higher in the actively treated groups.
During the pollen season this parameter did not dif-
fer significantly in the three groups (Fig. 2), with
wide fluctuations according to the pollen count.
However, the mean weekly medication scores dif-
fered significantly during the pollen season between
the Pa-treated group (4 weeks) and the PaM-treated
group (5 weeks), as compared with the control group
(Fig. 3).

Statistical significance was not reached when the
contingency table analysis was performed among the

Mean weekly symptom scores

(g / suress)
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Fig. 2. Mean weekly symptom scores in Pa-treated ( ), Pa
M-treated (--O--) and placebo (—~l-) groups. The daily Pari-
etaria pollen counts are shown in the shaded area. The treatment
period is shown by the double arrow (May 1 to July 2). There were
no differences in symptom scores between the three groups.
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Fig. 3. Mean weekly medication scores during the pollination pe-
riod in Pa-treated (), Pa M-treated (--O--) and placebo (~-)
groups. Daily Parietaria pollen counts are shown in the shaded
area.

Table 3. Comparison among patients’ evaluations about improvement achieved with
treatment

Not improved Improved Asymptomatic
Placebo-treated 4 2 0
Parietaria-treated 1 2 5
Modified Parietaria-treated 1 2 5
Total y* = 8556  0.05 < p < 0.1

overall evaluations from the patients finishing the
trial (Table 3).

Nasal provocation test

After treatment, nasal sensitivity to Parietaria pollen
measured by NPT significantly decreased in the ac-
tively treated groups, while no difference was ob-
served in the control group (Fig. 4). No significant
differences between the three groups were observed
regarding skin reactivity and bronchial hyperrespon-
siveness before and after treatment.

Discussion

Previous studies demonstrated that LNIT with aque-
ous ragweed extract is clinically effective in alleviat-
ing rhinitis symptoms in a dose-dependent manner
(7, 33, 36); however, higher doses of the aqueous
extract cause significant local adverse reactions,
thereby limiting its usefulness (19, 21, 35). Low doses
of aqueous ragweed extract minimize these side-ef-
fects but are not clinically effective (9, 33, 36). Other
authors have used a polymerized ragweed extract
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Fig. 4. Threshold doses of each patient (O) before and after LNIT in the three study groups. Horizontal bars (se) indicate mean

threshold dose of each group before and after treatment.

(PRW) in order to avoid or reduce local side-effects.
A better clinical response with minimal side-effects
was observed in patients treated only with high doses
of PRW, confirming that the effectiveness of LNIT
is dose-dependent (22, 33, 36). Similar results were
reported in grass-pollen rhinitis, using grass aller-
gens modified with glutaraldehyde (5, 8, 14, 27). In
agreement with these results in a multicentre, double-
blind study of grass-pollen-allergic rhinitis in chil-
dren (4) and adults (25), LNIT with allergen extract
in powder form showed significant clinical efficacy
and good tolerability.

In our study LNIT against Parietaria, using aller-
gen extract in powder form, appeared clinically ef-
fective and well tolerated. Although the reduction in
nasal symptoms during the pollen season did not
differ significantly among the three groups, signifi-
cantly fewer antihistamines were used in the treated
groups than in the control group. Moreover, the nasal
specific threshold increased significantly only in the
treated groups. No difference was observed regard-
ing symptom scores and drug consumption during
treatment among the three groups, even if symptom
scores were lower in the placebo group.

No asthmatic attacks occurred during the treat-
ment, confirming that macronized Parietaria extract
does not cause bronchoconstriction in allergic rhin-
itis (11). The low-dose sodium cromoglycate, used
as premedication, must, in our opinion, be consid-
ered negligible as a therapeutic measure.

The mechanism underlying the clinical benefits of
such a treatment is not clear; however, three mech-
anisms can be suggested:

1) A local immunological response. Local immuno-
therapy has been shown to induce local immunolog-
ical responses. Some authors have noted a signifi-
cant increase of nasal specific IgA and IgG, but

322

clinical and immunological findings do not correlate
(10, 12, 16, 20, 21, 22, 33, 36).

2) Systemic immunological response. Patients treated
locally with aqueous extract showed a measurable
systemic immunological response, i.e. a marked in-
crease in serum-IgE during the treatment period
which was not followed by the usual coseasonal in-
crease (19). On the other hand, Welsh et al. noted no
change in serum IgE and IgG when using aqueous
extract (34). In a recent study (18) clinically relevant
allergenic activity in the systemic circulation has been
revealed by a sensitive modified RAST (immuno-
capture RAST) in animal models after intranasal
treatment with allergen in powder form. Neverthe-
less, the quantity of allergen able to reach the sys-
temic circulation is lower than that obtained by
means of subcutaneous immunotherapy.

3) Induction of a specific tolerance. Passive antigenic
stimulation of the respiratory mucosa may serve a
protective function. It was shown in rats that re-
peated inhalation of aerosols containing ovalbumin
or ragweed antigen induced a transient IgE response
which switched off spontaneously, despite continu-
ing aerosol exposure. Subsequent challenge of the
animals revealed that aerosol exposure had selec-
tively suppressed responsiveness to these antigens in
the IgE class, without affecting corresponding IgG
responses (7, 13, 30).

In conclusion, we propose LNIT as a safe alter-
native to the traditional subcutaneous treatment.
However, further investigations on a wider popula-
tion are needed to clarify its mechanism, the most
suitable length of treatment, the persistence of ther-
apeutical effect after stopping treatment, and its clin-
ical efficacy in comparison with traditional immu-
notherapy.



Acknowledgments

We are indebted to Prof. Paolo Mezzelani for his suggestions and
criticism.

References

1.

2

ANDERSON MC, BAER H. RAST-inhibition procedure. Be-
thesda, MD: Food and Drug Administration 1983.

. ARMITAGE P. Statistical methods in medical research, Ox-

ford: Blackwell Scientific, 1971: 456-9.

. BacHeERT C, KEILMANN A. Zur Sensivitiit und Spezifitit

der intranasalen Provokation. Laryngol Rhinol Otol (Stuttg)
1988: 67: 57-60.

. BARDARE M, Zan1 G, BuscHinT MP, BERNANRDINI R,

NoveMBRE E, VIERUCCI A. Nasal hyposensitization with a
grass pollen extract in children affected with rhinoconjunc-
tivitis. In: Abstr, XIII International Congress of Allergology
and Clinical Immunology (ICACI). Montreux, 16-21 Octo-
ber 1988: 257.

. DEuscHL H, JoHansson SGO. Hyposensitization of pa-

tients with allergic rhinitis by intranasal administration of
chemically modified grass pollen allergen. Acta Allergol 1977:
32: 248-62.

. DeEuscHL H, JoHanssoNn SGO, FAGENERG E. IgE, IgG

and IgA antibodies in serum and nasal secretions during
parenteral hyposensitization. Clin Allergy 1977: 7: 315,

. Fox PC, SIRAGANIAN RP, IgE antibody suppression fol-

lowing aerosol exposure to antigens. Immunology 1981: 43:
227-34,

. Georaitis JW, ReEismanN RE, CLayton WF, MUELLER

UF, WyeycH JI, ArRBesmanN CE. Local intranasal immu-
notherapy for grass-allergic rhinitis. J Allergy Clin Immunol
1983: 71 71-6.

. GEORGITIS JW, NICKELSEN JA, WypycH JI, KaNE JH,

REeismMAN RE. Local nasal immunotherapy: efficacy of low
dose aqueous extract. J Allergy Clin Immunol 1985: 75: 496-
500.

. GEORGITIS JW, NICKELSEN JA, WypvycH J1, BARDE SH,

CrayToN WF, REisMmaN RE. Local nasal immunotherapy
with high doses of polymerized ragweed extract. Int Arch
Allergy Appl Immunol 1986: 81: 170-3.

. GHERSON G, MoscAaTto G, SALVATERRA A, DELLABI-

ANCA M, PranDINI M. Nasal challenge in powder does not
induce airway response in allergic rhinitis. In: Abstr. X111
International Congress of Allergology and Clinical Immunol-
ogy (ICACI). Montreux, 16-21 October 1988: 348,

. GURGENIDZE GV, BArRABAN EI, GAMKREILIDZE AG.

Comparative estimation of general and local humoral immu-
nity indicators in connection with local immunotherapeutic
treatment. Allergol Immunopathol 1990: 18: 325-9.

. Hovt PG, Batty JE, Turner KJ. Inhibition of specific

IgE responses in mice by pre-exposure to inhaled antigen.
Immunology 1981: 42: 409-16.

. Jonansson SGO, DeuscHL H, ZETTERSTROM O. The use

of glutaraldehyde modified timothy grass pollen extract in
nasal hyposensitization treatment of hay fever. Int Arch Al-
lergy Appl Immunol 1979: 50: 447-60.

. Lockey RF, BenepicT LM, TURKELTAUB PC, BUKANZ

SC. Fatalities from immunotherapy and skin testing. J Allergy
Clin Immunol 1987: 79: 660-78.

. MATHEWS KP, BAYNE NK, BANAS JM. A controlled study

of nasal immunotherapy with polymerized ragweed antigen.
J Allergy Clin Immunol 1980: 65: 191,

. Memorandum Societd Italiana Allergologia e Immunologia

Clinica: Diagnostica delle allergopatie. Fed Med XL, 1987:
861-70.

. MisTRELLO G, RAPISARDA G, FALAGIANI P, Detection of

Local nasal immunotherapy in allergic rhinitis

IgE-binding activity in serum after intranasal treatment of
normal rabbits with P. judaica extract. Allergy 1991: 46: 52—
5

. NICKELSEN JA, GOLDSTEIN S, MUELLER U, WypYcH J,

Reisman RE, ArBesMaN CE. Local nasal immunotherapy
for ragweed allergic rhinitis. I. Clinical response. J Allergy
Clin Immunol 1981: 68: 33-40,

20. NIcKELSEN JA, GOoLDSTEIN S, MUELLER U, WyPYCH I,

. OGRrA

REisMAN RE, ArBEsmMan CE. Local nasal immunotherapy
for ragweed allergic rhinitis. I1. Immunological response.

Allergy Clin Immunol 1981: 68: 41-5,

. NIcKELSEN JA, GOLDSTEIN S, MUELLER U, WyPYCH I,

REeisMaN RE, ArRBEsmMan CE. Local nasal immunotherapy
for ragweed allergic rhinitis. I1I. A second year of treatment.
Clin Allergy 1983: 13: 509-19.

. Nick©eLSEN JA, GEORGITIS JW, WyPYCH J1. BARDE SH.

Crayron WF, REismMAN RE. Local nasal immunotherapy
(LNIT) for allergic rhinitis with polymerized ragweed extract.
1 Allergy Clin Immunol 1983: 71: (Suppl.): 118,

. NorMAN PS. Immunotherapy for nasal allergy (Symposium).

1 Allergy Clin Immunol 1988: §1: 992-6.

PL. Antiviral aspects of local immunity. In:
MERGENHAGEN S, SHERP H, eds. AAAS symposium of the
oral cavity. Washington, DC: US Government Printing Of-
fice, 1973: 38,

25. Sa1a B, MArRTIN R, BizzoTT0 R, GEMIGNANI G, MARCER

G. Preseasonal local immunotherapy with macronized grass
pollen powder. In: Abstr, XIV Congress of European Acad-
emy of Allergology and Clinical Immunology (EAACI). Ber-
lin, 17-22 September 1989: 114,

. Scniano S, Cocco G, Barzano DG. D'AcosTtino F,

MELILLo G. Nasal provocation with allergen in powder form.
In: MELiLLO G, Cocco G, CENTANNI G, eds. The use of
allergen in powder form for provocation test and for local
immunotherapy in allergic asthma; from the Workshop held
in the framework of the XIII Congress of EAACI, Budapest
5—10 May 1986. Naples: Forum Editoriale, 1986: 77-81.

. ScHUMACHER MJ, Pain MCF. Intranasal immunotherapy

with polymerized grass-pollen allergens. Allergy 1980: 37:
241-8.

. ScHUMACHER MJ. Rhinomanometry. J Allergy Clin Immu-

nol 1989: 83: 711.

29, SUBCOMMITTEE ON THE SKIN TEsTS oF EAACI: Skin tests

3s.

36.

used in type I allergy testing. Position Paper. Allergy 1989: 44
(Suppl 10): 27.

. SEpGgwick DJ, Hort PG. Induction of IgE isotype specific

tolerance by passive antigenic stimulation of respiratory mu-
cosa. Immunology 1983: 50: 625-30.

. TayrLor G, SHIVALKAR PR. Local nasal desensitization in

allergic rhinitis. Clin Allergy 1972: 2: 125-36.

. Tse KS, Wicker K, ArBesman CE. Effect of immunother-

apy on appearance of antibodies to ragweed in external se-
cretions. J Allergy Clin Immunol 1973: 51: 208,

. TroNOLONE MIJ, GEORGITIS JM, WypycH J1. Local nasal

immunotherapy: comparison of equivalent allergenic doses of
polymerized and aqueous ragweed extract. J Allergy Clin Im-
munol 1984: 73: 140.

. WELSH W, ZIMMERMAN EM, YUNGINGER JW, KErRN EB,

GLEiIcH GJ. Preseasonal intranasal immunotherapy with
nebulized short ragweed extract. J Allergy Clin Immunol 198 1:
65: 191.

WELsH PW. BUTTERFIELD JH, YUNGINGER JW, AGAR-
waL MK, GLEIcH Gl. Allergen-controlled study of intrana-
sal immunotherapy for ragweed hay fever. J Allergy Clin Im-
munol 1983: 71: 454-60,

WypycH J1, GEORGITIS JW, TRONOLONE MJ. Local nasal
immunotherapy (LNIT) comparing polymerized and aqueous
grass extract. J Allergy Clin Immunol 1984: 73: 140.

323



This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.



