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Specific IgE antibodies in nasal
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secretions:
and clinical tests
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The presence of specific IgE in external secretions and the Dossibility of aunntifisine it bpa roused ihe inieresi o

rriny P OLWIE WOIRERS. INeveriheiess, there
clinical point of view. We have compared the presence of Dermatophagoides pterony.
nasal secretion of 17 patients suffering from rhinitis with the results of prick tests‘and nivsal andfor conjunctival

is still disagreement with regard 10 h

how useful this practice is from q

ssinus (Dp) specific-IgE in the

challenge tests. As a preliminary step we have updared techniques and made q correlation between the parameters

mentioned.

The resulis for total I8E (n = 17) show a correlation coefficient (r = .39, NS,
L and those obtained in nasal secretion (28 + 36} U/L. (2) Serum a S i,
9, respectively: (r= .72, P = .00] 1) match in 14 of the 17 determinations, In two'af them, the’
specific-IgE. but not the nasal ones, match the in Vivo tests. In the others, it is the nasal secretion'
matches the in vivo tests while the serum and nasal determinations match (82%). These results maitch in 86% of cases
with prick tests and in 93% with nasat/conjunctival challenge tests. We Jfound a 7

) between Serurn valges (251 + 239) Uy
nd nasal-Dp-specific-IgE Vi,

fues (13 '+ 15 and5
serum values of Dp- ;-

on determination that

good correlation between the local

soecific-Dn 1oE and the reference tests (challenges) but local specific-Dp ... does not exceed the serum determing-

uon. We conclude that the determination of specific IgE in nasal secretions, altho

ugh it may be useful for the

management of certain patients, does not provide any advantage in daij 'y clinical practice.

INTRODUCTION

The diagnosis of allergic disease
such as rhinitis implies the identifi-
cation of allergens that produce or
aggravate the symptoms. The al-
lergy specialist has various tests at
his disposal (designed to identify the
antigens responsible), such as skin
tests and tests for the levels of spe-
cific IgE in serum which demon-
strate the presence of skin and blood
reactions, respectively. Re-exposure
tests are available to the allergy spe-
cialist to enable a determination of
clinical sensitivity. These tests may
have false negative results and chal-
lenge testing is not always possible
on a routine basis.

Samter was the first to demon-
strate the presence of specific IgE in
nasal secretions using the Prausnitz-
Kistner test in 1947.! Hig discovery
was later confirmed using radio- and
immunoenzyme techniques,
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When the inhaled allergen comes
into contact with the nasal mucus,
an IgE reaction takes place as a re-
sult of the stimulation of immune-
competent cells. The finding of a
high IgE/IgG relationship in nasal
secretions compared with serum
suggzests local production of specific
IgE. .
There is disagreement between re-
searchers on the significance of spe-
cific IgE in nasal secretions: Hug-
ging and Brostoffin 1975 and Mia-
donna in 1983* found specific IgE
to Dermatophagoides Dteronyssinus
in the mucus of patients reacting
positively to specific nasal challenge
tests and negatively to skin tests and
serum RAST. This suggests local
production of reagins and they pos-
tulated that nasal fluid might pro-
duce a positive RAST where the
serum RAST failed to show posi-
tive. Nevertheless, Marcucci dem-
onstrated in 1987° that during ex-
posure to allergen, local presence of
IgE was observed in the majority of
subjects (55% RAST negative).'This
coincides with results of Deuschl
who stated that a positive RAST in
nasal secretions does not indicate a

diagnosis of allergic rhinitis.® These
differences of opinion may be attrib-

- uted to differences in selecting pa-

tients and to different techniques
used in collecting nasal secretions,’

" - Immunohistochemical studies

have demonstrated the existence of
IgE-synthesizing plasma cells in na-

.-sal mucus,’ suggesting that 80% of
“'the IgE found in nasal fluid may be

produced locally.®® There is there.-

: fore_no agreement on the origin and

significance of this immunoglobu-

.. lin." The question of whether the
* nasal IgE
independent of the serum response

response is at least partly
is still .being studied. Neither is it

clear what“role its determination
.-plays in clinical practice.
'OBJECTIVES B
" In this study we have compared the

measurement of specific IgE against
Dermatophagoides Dpteronyssinus
(Dp) in' the nasal secretions of 17
patients affected by rhinitis, with the
clinical symptoms produced under
experimental conditions and with
specific IgE present in skin and
serum.

We evaluated correlations be- =

-
TR
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tween nasal RAST, serum RAST,
cutaneous tests (TC), nasal chal-
lenge tests (TPN), and conjunctival
tests (TPC).

METHODOLOGY AND
MATERIALS

Patients

chentten patie:.ts with perennial
clinical rhinitis were selected (seven
men and ten women) aged 7 to 19
years, mean age 11 years 2 2 months.

{he mean durditon of u‘lc dlsease a

had been 2 years 7 months.

All patients’ medical histories
were studied including family his-
tories of atopy (asthma, rhinitis, and
atopic dermatitis), as were the char-
acteristics of disecase episodes and
their duration together with the
treatment administered and its ef-
fectiveness.

Cutancous Tests

The prick techrigue was used on
the upper surface of the forearm,
using Dp extracts supplied by Phar-
macia Iberica (Uppsala,. Star lard
biologic units of the extracts were
used and diluted in human albumin
to various concentrations (100,
1,000. 10,000, and 100,000 BU).
Controls with 19 histamine, physi-
ologic saline, and 9% codeine phos-
phate were performed in all cases.
The results were read after ten min-
utes and considered positive when a
wheal was of equal or greater di-
ameter to that produced by the his-
tamine,

Nasal Challenge T'est

This was performed using passive
anterior rhinometry (Heyer Rhino-
metry). The samce extracts used in
the prick tests were aerosolized and
used in the samc concentrations.
The interval betwwn challenges was
one day.

The test was c<>ns1dercd positive
when there was a pressure increase
in excess of 200¢, with respect to
baseline pressure. or when there was
an intranasal temperature increase
equal to or greater than 2 °C.

Conjunctival Chaiienge Test
This consisted of introducing a drop

of Dp extract into the tear duct
with 15-minute intervals between
administrations. The test was
performed in the absence of con-
junctival symptoms, antihistamine
treatment (seven days prior to the
test), and ketotifen prophylaxis (15
days prior to the test). Topical crom-
olyn sodium treatment was also dis-
continued 48 hours beforehand.
The same extracts and concentra-
tions were employed as for prick

) u']d nacnl nhal]nnan toagte Th? test

was considered posmvc when burn-
ing, tearing, or conjunctival injec-
tion occurred. Only one allergen
was tested each day.™

Nasal Secretions

These were stimulated using 1 mL
of a 20% solution of sodium chlo-
ride. The hypertonic solution was
withdrawn immediately from the
nose. The nasal secretions were col-
lected in 2 ~'~tic tube five minutes
after stimulation. Tween 20 (Merck)
50 uL./mL was added to each sam-
ple and homogenized in an agitator
for 30 minutes. This was then stored
at —20 °C. :

Serum Samples

Blood was obtained by venipunc-
ture in all subjects and the samples
obtained were stored at —20 °C until
analysis.

Determination of Total IgE

The IgE concentrations in both sera
and nasal secretions were deter-
mined using the PRIST technique
(Pharmacia Iberica). The results
were expressed in U/mL.
Determination of Specific IgE

The determination of specific IgE in

both sera and nasal secretions was
performed by RAST (Pharmacia

Iberica). Results were expressed
in PRU/mL.

RESULTS

Concentrations of total IgE in sera
and nasal secretions ranged between
7 to 980 U/mL and 0.5 to 120
U/mL, respectively (Table 1).

The coeflicient of correlation be-
tween the total IgE in serum and
nasal secretions was not statistically
significant. Figure 1 shows the

TeErEssion ot total nasal IgE against

serum IgE.

The concentrations of specific IgE
in sera and nasal secretions where
this was detectable, ranged from 0.5
to 50 PRU/mL and 0.5 to 30 PRU/

mL, respectively (Table {).

‘The estimated coefficient of cor-
relation between the serum RAST
and the nasal secretion RAST was
statistically significant (r = .72; P =
.0011) (Table 2, Fig 2). The deter-
minations of Dp-specific IgE in s»
and nasal secretions when it was
detected matched in 82% of cases
(53% both’ positive and 29% both
negative). In all cases where the Dp-
specific IgE was undetectable in
serum it was also undetectable in
nasal secretions. Three positive re-
sults were obtained in the serum
RAST in patients found to be neg-
ative to the nasal RAST (Table 2).

Comparison of the skin test re-
sults with those for the serum RAST
produced a match in 82% of the
determinations (14 out of 17). Only
76% of the nasal determinations (13
out of 17) produced a match when
compared with the skin test results
(Table 3). The serum RAST results
were positive in all cases where skin
test results were positive (9 out of
17). Nevertheless, in 3 out of 17

Table 1. Leveis of Total and Specific IgE in Sera and Nasal Secretions with Regression

Coefficients
N Mean SD, Y/L r P

Total IgE

Sera 17 251 UfmL 239

Nasal secretions 17 28 U/mi 36 .39 NS
Specific IgE

Sera 17 13 PRU/mL 15

Nasal secretions 15 '5 PRU/mL 9 72 011
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Figure 1. Regression of total nasal IgE on serum.

Table 2. Match Between the Serum RAST and the Nasal Secretion RAST

";-.‘_5_ RAST posmve resuits in 7. of‘
- cases (41%). .

s1x had ncgahvc ‘pasal RAST an

: ,,‘m, .’I‘able 4j.;In -all. cases wh

RAST: Positive RAST: Nega-
Serum tive Serum p*
n % n %
RAST-positive nasal 9/17 53% 0 0 0047
RAST-negatve nasal N7 18% 517 29% 0047
* Fisher's exact test.
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Figure 2. Regression of specific nasal IgE on serum.

-5 cases (18%) the serum RAST-
- posmve when, the skin test “rest

_ positive results were linked to nasal®

A

. .Far tha clnn foct nnq'.\ﬂun nqh

;- five. were qeganve to serum RAST:

¥ challengeswere‘posmve (10.out;

. eight; ° cases: of X posmve challenge
(47 %):.The: negatwe challenges were,
‘“associated with'six cases of ncganvc
::nasal RAST (35%) and in five msm

- with negauve serum RAST (29%)

DISCUSSION R

The: method used to collect nasal.;-;
secretions, although simple and;”
harmless to patients, is rather i 1ru-
tatmg and unpleasant.

- Qur findings, which agree W1th
those of Bachert et ai'! and Par-
triarca et al,'? are that nasal secre-
tion- RAST. and‘the serum RAST...
show.a significant correlation, sug-
. gesting a: diffusion of IgE from the -
~ submucosal . w.pxllanes. The IgE .
.transport - mechanism- is not fully: °
. understood, it does not appear to be
explicable snnply Ain terms of tran-’
.sudation; Although other work sup—
ports the hypothesis of local produc-
‘tion of IgE antibogdies,*'*'* we have -
.found no evidence _to support thls

- hypothwxs.' IR .1
¢ The: detenmuanons of. total IgE %
and specific IE in’ nasal ‘secretion’s
using PRIST and' RAST tech- 2
niques, ;fespectively, demonstrated
no. gmatcr _reliability than determi- *
nations in serum. The matches
found between specific IgE in nasal
secretions and serum (82%), be- .
tween specific nasal IgE and prick
tests (76%), and between specific
nasal IgE and challenge tests (82%)
allow one to say that measuring spe-
cific IgE in nasal secretion may be
useful in- subsututmg for the serum, vs

N‘ U
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Table 3. Match Between Skin Tests and Serum/Nasal RAST

Positive Skin Negative Skin
Test Test .
i P
. N N %
Serum
RAST-positive 917 53% 3Nz 18% .008
RAST-negative 0 517 29% .008
—Nasal ___
RAST-positive” © '7/17 TEY%T ST 12% L N
RAST-negative 2/17 12% 6/17 = T35% — T.044” T T °

* Fisher's exact test.

Tabie 4. Match Between Challenge Tests (Nasal and Conjunctival) and Serum and Nasal RAST

Positive Negative
Challenges Challenges P
N N %
Serum
RAST-positive 10/17 58% N7 12% .0033
HAST-negative 0 517 29% .0033
Nasal
RAST-pasitive 8N17 47% 117 6% 013
RAST-negative 2117 12% 6/17 35% 013

* Fisher's exact test.

RAST in those cases where blood
samples are difficult to obtain. Un-
der normal circumstances there is
no advantage to analyses of nasal
secretions.

In those cases where there are
mismatches between the serum
RAST. cutaneous tests, and chal-
lenges. the determination of nasal
RAST may be useful in producing
a better diagnostic profile.

The measurement of specific IgE
in nasal secretions after specific
challenges may be of considerable
interest in the study of patients
where extrinsic rhinitis is suspected
and skin tests are negative or where
specific IgE is undetectable in
serum. With regard to future stud-
ies, it would be desirable to stand-
ardize nasal secretions. Perhaps the
levels of total IgE, proteins and
other components of nasal secre-
tions could prove useful here.

Determinations of total IgE and
specific IgE in nasal secrctions using

PRIST and RAST techniques do
not show any differences with re-
spect to practicability or reliability
compared with serum although the
measurement of specific nasal secre-
tion may be used to substitute for
the serum RAST in cases where
there are difficulties involved in
obtaining a blood sample. In view
of discrepancies between serum
RAST, skin tests and provocation
tests, the determination of the
RAST in nasal fluid at baseline or
after specific provocation may be
very interesting, In daily practice the
determination of specific IgE in na-
sal secretions does not offer advan-
tages over serum determination.

REFERENCES

1. Samter M, Becker EL. Ragweed re-
agins in nasal secretion. Proc Soc
Exp Biol Med 1947;65:139.

2. Newcombe RW, Ishizaka K. Hu-
man IgE in sputum and nasal fluids.
J Allergy 1970;45:105.

S 16401, . .
.~ 7. Deuscht H, Johansson SGO. Spe-

3. Hugging KG, Brostoff J. Local pro-
duction of specific IgE antibodies in
allergic-rhinitis patients with nega-
tive skin tests. Lancet 1975;2:148.

4. Miaddona A, Leggieri E, Tedeschi
A, et al. Clinical significance of spe-
cific IgE determination in nasal se-

cretion.
T 155-64.
5. Marcucci F, Sensi L. A new method’

Clin Allergy 1983;13:

“Clin Exp Allergy 1990;19:157~162. ~
6. Deuschl H, Johansson SGO. Im-
munoglobulins in tracheobronchial
secretion with. 5pecial references to
IgE. Clin Exp Immunol 1974;

cific IgE antibodies in nasal secre-.
-tion from patients with allergic rhi-

W4 'nitis and ‘with negative or weakly

positive RAST in the serum. Clin
-Allergy 1977;7:195-202.

. 8. Ohashy Y, Nakai Y, Kuroki U. .

Topical immunology of nasal ai-
lergy and mucosal IgE antibodies.
ORL 1987:49:163~-7.

9, Okuda R. IgE and IgE antibodies to
mite in nasal fluid. ORL 1975;37:
344-55. :

10. Eseverri JL, Gaig P, Marin A, et al.
El test de provocacion conjuntival.
Su valor en el diagnostico de alergia
a inhalantes. Rev Es Alergol Inmu-
nol Clin 1989;4:27-30.

11. Bachert C, Wahl R, Bousquet J, et
al. Determination of IgE-specifici-
ties in nasal secretions and sera of
ailergic subjects by crossed radio-
immunoelectrophoresis. Clin Exp
Allergy 1990;20:305-9.

12. Patnarca G, Di Rienzo V, Schia-
vino D, et al. Nasal secretion spe-
cific IgE in rhinitic patients. Aller-
gol Immunopathol 1990;18:1-4.

13. Merret TJ, Houri M, Mayer ALR,
et al. Measurement of specific IgE
antibodies in nasal secretion. Evi-
dence for local production. Clin Al-
lergy 1976;6:69.

Requeest for reprints should be addressed to:
Dr J. Botey

Allergy and Clinical Immunology Service
Valle de Hebron Children's Hospital
Diagonal, 347, entlo

Barcelona 08037

Spain

M

VOLUME 70, JANUARY, 1993

29

{for TeF. detection jn_pasal mucosa. -



