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Inhibitory effect of cetirizine on the bronchial
eosinophil recruitment induced by allergen
inhalation challenge in allergic patients

with asthma

Hélene Rédier, MD,* Pascal Chanez, MD,* Christine De Vos, PhD, **
Nada Rifai, MD,* Anne-Marie Clauzel, MD,* Frangois-Bernard Michel, MD,*

and Philippe Godard, MD*

Montpellier, France, and Brussels, Belgium

In patients with asthma there is a recruitment of eosinophils in bronchoalveolar lavage fluid
{BALF) after the late asthmatic reaction (LAR). Cetirizine is a selective H, antagonist that
inhibits the eosinophil recruitment induced by allergen in the skin. The aim of this study was to
evaluate whether cetirizine was able to inhibit the LAR-induced inflammatory reaction. Twelve
allergic asymptomatic subjects with asthma (aged 18 to 58 vears) without any treatment were
enrolled in the study; FEV, was >83% predicted in each case. An allergen inhalation-challenge
test was performed to assess the presence of an LAR. In a double-blind, randomized, placebo-
controlled study, the patients were treated for 8 days with either cetirizine, 15 mg twice a dax
(six patients, group 1), or placebo (six patients, group 2). On day 8, a second allergen
inhalation-challenge test with the same allergen was performed, and BAL was realized 24 hours
later; as usual 250 ml of saline was instilled by 50 ml aliquots, and the first recovery was
analyzed separately. In each case, the LAR observed after treatment was similar to the first one.
In placebo-treated patients, an increased number of cells, mainly eosinophils, was observed in
the first recovery of BALF compared with the number in subsequent recoveries. These numbers
were significantly higher than numbers observed in cetirizine-treated patients. Cetirizine did not
modify significantly the allergen inhalation-challenge test, but it inhibited the recruitment of
inflammatory cells, mainly eosinophils. (J ALLERGY CLIN IMMUNoOL. 1992:90:215-24.)
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Eosinophils are now considered to be one of the
main cell types involved in inflammation of the asth-
matic lung. Eosinophils can generate a wide range of
mediators and play an important role in the patho-
genesis of bronchial asthma, including bronchial hy-
perreactivity,'* bronchial epithelial damage.* ° and
probably ageing of the bronchi.S Eosinophils are ob-
served even in mild asthma in the BALF," " as well
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as in the bronchial wall.”* Their number increases
significantly both in blood and BALF according to the
severity of asthma. '’ Therefore, in addition to the clin-
ical definition of asthma,'® some authors consider
asthma from a pathologic standpoint as “a chronic
eosinophilic and desquamative bronchitis.”"’

Eosinophils appear to be recruited to the bronchial
tree in asthma since they are always absent in normal
healthy subjects,'® '° and a small number is found in
subjects with very mild asthma.” De Monchy et al.”
was the first author who demonstrated that eosinophils
were preferentially observed in BALF 6 hours after
an allergen bronchial challenge test in patients who
developed an LAR. Their results were developed fur-
ther by other authors.?** Furthermore, the fall in the
peripheral eosinophil count at the time of the LAR,”
followed by an increase in number 24 hours later,’
suggests that these cells may have been recruited to
the lung. However, the time course and the site of
eosinophil recruitment have not yet been fully estab-
lished.

Cetirizine is a carboxylated analogue of hydroxy-
zine that has a potent and specific H;-receptor—block-
ing activity in the skin, the nose, or the lung. More-
over, it exhibits several other important properties that
are potentially relevant in the treatment of asthma. It
inhibits eosinophil chemotaxis in vitro®; in vivo it
inhibits eosinophil, basophil, and neutrophil migration
into the skin chamber after antigen-induced allergic
reactions” %, it inhibits eosinophil accumulation in
the skin whether the challenge is anti-IgE antibodies,
platelet-activating factor, or delayed-pressure urti-
caria.”®?! This treatment provides protection against
the bronchial histamine challenge,* providing a sig-
nificant dose effect,® and appears to be useful in pol-
len-induced asthma.** *

Cetirizine disclosed only a weak bronchodilator ef-
fect, but it could potentiate the bronchodilatator ac-
tivity of salbutamol, at least in vitro.>

The aim of this study was to evaluate whether treat-
ment with cetirizine is able to inhibit the bronchial
eosinophil recruitment after an allergen inhalation
challenge.

PATIENTS AND METHODS
Patients

Twelve allergic patients with asthma were enrolled in the
study. Asthma was defined according to the criteria of the
American Thoracic Society.'¢ Patients were required to have
very mild asthma with an FEV, >80% of predicted values
during the study. Severity of asthma was evaluated by the
scoring system of Aas.”

Allergy was defined by the clinical history of asthma and
at least a positive skin prick test to either Dpt or GP. All
patients had undergone a previous relevant allergen inha-
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Abbreviations used

BAL: Bronchoalveolar lavage
BALF: Bronchoalveolar lavage fluid

EAR: Early asthmatic response

LAR: Late asthmatic response

Dpt:  Dermatophagoides pteronyssinus
GP: Grass pollen
PD,,: Provocative dose causing a 20% fall in FEV,

PEFR: Peak expiratory flow rate
b.i.d.: Twice daily
AUC: Area under the curve

lation-challenge test with documented LAR during the pre-
vious 12 months and were enrolled at a time when there
was a low prevalence of allergen.

All patients were nonsmokers and had no history of bron-
chial or respiratory tract infection or severe exacerbation 3
months before their enrollment. Asthma was controlled by
[B.-agonists that were withdrawn at least 12 hours before the
challenge. No patient had received oral corticosteroids for
at least 1 month, nor inhaled corticosteroids, nedocromil
sodium, or cromoglycate sodium during the 15 days before
the beginning of the study.

The study was approved by the university ethical com-
mittee, and informed consent was signed by each subject.

Allergen bronchial-inhalation challenge

Both the first and the second allergen inhalation-challenge
test required by the inclusion criteria were performed in
exactly the same manner according to standardized
methods.*®

Lyophilized and standardized extracts of allergen (Dpt
and GP) were purchased from Stallergenes Laboratories
(Paris) and were prepared with two isotonic saline dilutions
(1/100 and 1/1000), as previously described.*

Allergen preparations were delivered to the patients with
a dosimeter device, MEFAR (Brescia, Italy), which con-
sisted of a breath-activated solencid valve with a source of
compressed air. This device was set to deliver 8.4 mg of
solution during 1 second.* The nebulized particles had a
mass median diameter ranging from 1.53 to 1.60 pm. The
patients wore a noseclip and inhaled slowly through a
mouthpiece going from functional residual capacity to total
lung capacity, triggering the delivering device with inspi-
ratory flow; 10 seconds were allowed between breaths. FEV,
measurements were monitored by a pneumotachograph
(Pneumoscreen, Hellige GmbH, Freiburg/Breisgau, Ger-
many) during forced expiration. FEV, was recorded before
and 10 minutes after inhalation of saline inhalation. If FEV,
had not fallen by >10% of the baseline value, the inhalation
challenge was performed with the allergen.

Inhalation of allergen with doubling doses was performed
until a 20% fall in FEV, from the postsaline value was
reached. The first dose of allergen was 8 pg. Assessment
of FEV, was made 10 minutes and 30 minutes after each
dose of allergen.
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FiG. 1. Study design. Randomized, double-biind, placebo-controlled study in two paraliel groups;

ABIC, allergen bronchial inhalation challenge.

The EAR was monitored by FEV, every 10 minutes dur-
ing the first hour. The LAR was defined by a 15% or greater
fall in FEV, from the prechallenge value* and was assessed
by measurement of FEV, every hour during the next 7 hours.
FEV, was also recorded at the twelfth and twenty-fourth
hour. and PEFR values were recorded and compared to the
run-in period.

BAL

Twenty-four hours after the inhalation-challenge test, a
fiberoptic bronchoscopy (BF1TR; Olympus Co., Tokyo, Ja-
pan) and BAL were performed as previously described.”
Briefly, patients were premedicated with diazepam (5 mg)
and atropine (0.5 mg); local anesthesia was achieved with
lidocaine, 2%; BAL was performed in a subsegmental bron-
chus of the right middle lobe. Five 50 ml aliguots of saline
at room temperature were instilled and gently aspirated with
a syringe. The first aliquot was analyzed separately; the
other four aliquots were pooled. BALF was filtered through
a gauze, kept in plastic tubes on ice, and transported im-
mediately to the laboratory. The same investigator per-
formed all the bronchoscopies double-blind.

Analysis of BALF

The total cell count was obtained on atiquots of 5 ml of
each sample with a hemacytometer. Cell differential counts
were performed after cytocentrifugation at a speed of 1000
rpm for 10 minutes (Cytospin, Shandon Southern Products,
Cheshire, England), and staining was done by May-Griin-
wald-Giemsa by counting 200 cells on each slide. We did
not use the toluidine blue stain because the aim of our study
was to analyze total cells and eosinophils and not mast celis.
Results were listed both in percentages and absolute num-
bers of cells per milliliter of fluid recovered. The first and
second sample were coded. All the slides were analyzed
blindly by the same pathologist who was unaware of the
clinical and therapeutic data.

Study design (Fig. 1)

The study was randomized, double-blind, and placebo
controlied and was made in two parallel groups.

At the first visit, the inclusion criteria were checked as
described. The patients were asked to record PEFR and their
symptoms b.i.d. for a week (run-in pertod) to disclose any
instability.

At the second visit, if there was no instability and if the
blood eosinophil count was within the normal range, the
patient received either placebo or cetirizine (15 mg b.i.d.)
for 8 days. Patients were asked to record their symptoms,
the presence of any side effects, and their PEFR values
b.i.d. on a diary card.

At the last visit, patients arrived at the hospital at 8 am
to undergo the allergen inhalation challenge and a BAL 24
hours later; the last tablet was administered 12 hours before
the BAL.

Expression of the results and
statistical analysis

The EAR was determined by PD,, FEV,.

The LAR was measured by the maximal fall in FEV, 3
to 8§ hours after the allergen inhalation-challenge test. The
AUC was also calculated between 3 and 8 hours. as pre-
viously described by Towntey et al.*

All the results were expressed as mean ~ SD. When it
was appropriate, the median was also indicated. The Mann-
Whitney U test was used for all comparisons; p values </5%
were considered to be statistically significant.

RESULTS

The characteristics of the patients were similar in
the two groups, and no significant difference was
found for age (36.3 versus 24.4 years; p = 0.24),
sex (four male and two female patients 1n each group),
weight (70.3 versus 69.5 kg; p = 0.80), and PDy,
allergen {37.% versus 87.1 pg, p = 0.48) {Table 1}.
At the beginning of the study, FEV, measurements
ranged from 83% to 123% of the predicted value {(av-
erage, 111% = 14% and 107% =+ 17% in the pla-
cebo-treated and cetirizine-treated groups. tespec-
tively), and it remained similar at visit 2 and just
before the allergen inhalation challenge. Four patients
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TABLE I. Individual data of patients
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Age Weight
No. {yr) {kg) Sex Allergen FEV, % predicted PD,, allergen (ng)
Placebo
1 38 84 F Dpt 117 42.4
2 23 80 M Dpt 115 41.1
3 21 65 M GP 123 2
4 56 48 F GP 113 22
5 19 65 M Dpt 83 17
6 58 80 M Dpt 114 100
Mean 36.3 70.3 111 37.1
SD 17.8 13.6 14 34.2
Cetirizine
7 19 75 M Dpt 100 16.8
8 33 74 F Dpt 86 72
9 28 67 M Dpt 121 33
10 26 72 M GP 102 196
11 18 53 F Dpt 122 182
12 20 76 M GP 116 21
Mean 24.4 69.5 107 87.1
SD 6.3 8.7 17 81.6

were sensitive to Dpt and two to GP in each group.

The mean duration of asthma was also comparable
in placebo-treated and cetirizine-treated groups and
averaged 13 versus 7.5 years, respectively. Four pa-
tients had an Aas score of 1 and two had a score of
2 in each group. No patients disclosed any instability.

In spite of the high doses of cetirizine used, there
were few side effects. There were two cases of mild
drowsiness in the placebo-treated versus one in the
cetirizine-treated group.

The allergen PD,;, as assessed during the first chal-
lenge, was similar in the two groups and averaged
37.1 = 34.2 ug (median, 31.6) in the placebo-treated
group versus 87.1 = 81.6 pg (median, 52.8) in the
cetirizine-treated group. The PD,, FEV,, as assessed
at the end of the 8-day treatment period, was un-
changed in the placebo-treated group (68 = 36 ug;
median, 69), and was higher in the cetirizine-treated
group (655 = 1110 pg; median, 244), but the dif-
ference did not reach statistical significance. Actually,
the PD,, increased significantly in three patients and
remained unchanged in the other three patients (Fig.
2). The EAR, as expressed by maximal fall in FEV,,
was similar in the two groups of patients (data not
presented).

The LAR was observed in each patient and was
remarkably reproducible in both groups; the FEV,
maximal fall averaged 31.3% * 18.6% and
31.2% = 14.7% before and after treatment, respec-
tively, in the placebo-treated group and 21.9% =+
7.0% and 20.7% = 8.3%, respectively, in the cetir-

izine-treated group; the comparison between the two
groups of patients disclosed no statistically significant
difference. As assessed by the AUC FEV, percent (3
to 8 hours), the LAR was also similar before and after
treatment in the two groups of patients (Table II).

Bronchoscopy and BAL were well tolerated by each
patient. No B,-agonists were required at the end of
the procedure.

The total BALF recovery averaged 141.3 = 45 ml
and 135.8 = 9 ml in the placebo- and the cetirizine-
treated patients, respectively; the difference was not
statistically different in the two groups, either for the
first recovery or for subsequent recoveries.

The total cell count in the first recovery (Fig. 3)
was significantly higher in the placebo-treated group,
358 = 574 x 10° cells per milliliter (median,
140 X 10? cells per milliliter), than in the cetirizine-
treated patients, 78 = 38 X 10° cells per milliliter
(median, 71 X 10° cells per milliliter; p = 0.041).
The total eosinophil count in the first recovery (Table
III) was significantly higher (p = 0.015) in the pla-
cebo-treated group, 105.6 = 247.7 x 10° cells per
milliliter (median, 4.2) than in the cetirizine-treated
group, 1.3 = 1.1 x 10° cells per milliliter (median,
1.2).

The differential eosinophil count in the first recov-
ery was lower in the cetirizine-treated group compared
with that of the placebo-treated group, but the differ-
ence was not statistically significant (Fig. 4).

In the subsequent BAL recoveries, the total cell
count and the differential cell count were similar in
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FIG. 2. Changes in allergen PD, {ug): 7, at baseline; 2, after treatment either by placebo or
cetirizine.

TABLE H. LAR as assessed by maximal fail in FEV, percent or AUC FEV, percent (3 to 8 hours} in
cetirizine-treated and placebo-treated groups (mean = SD)

Placebo Cetirizine p
1 Maximal fall in FEV, 31.3 % 18.6 219 £ 7.0 NS
2 Maximal fall in FEV, 31.2 = 147 207 £ 83 NS
| AUC FEV,% (3 to 8 hr) 1114 = 71.4 86.5 = 42.0 NS
2 AUC FEV,% (3 to 8 hr) 97.7 + 67.0 77.8 £ 26.6 NS

1, Before wreatment; 2, after treatment; NS, not significant.

TABLE ill. BAL: Totai and differential cell counts in the bronchial sample { x 10° celis per miililiter)

Placebo Cetirizine p Value

Total cells 10° cells/mt 358 + 574 78 + 38 0.041*

Macrophages Mean 161.0 = 177.9 64.8 = 31.0 0.093
Median 90.6 59.4

Lymphocytes Mean 14.3 = 19.9 44 472 [
Median 4.1 2.6

Eosinophils Mean 105.6 + 247.7 1.3 + 1.1 0.015%
Median 4.2 1.2

Neutrophils Mean 39.5 = 78.7 28 = 4.6 1%
Median 3.9 0.9

Epithelial cells Mean 35.0 = 59.1 51 =253 0.485
Median 12.5 3.1

*p Value, <0.05.
DISCUSSION

the two groups of patients (Fig. 5). The percentage
of eosinophils was 1.3% = 1.6% and 2.0% * 1.4% Twenty-four hours after an allergen bronchial-chal-
in the placebo-treated group and the cetirizine-treated  lenge test, a BAL was performed in 12 patients with
group. respectively. asthma. The total number of cells and eosinophils was
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FIG. 3. Total cell count in bronchial and alveolar sample of BAL.
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FIG. 4. Differential cell count of the bronchial sample of BAL. (Alveolar macrophages averaged
66% = 20% and 82% + 9% in the placebo-treated and cetirizine-treated groups, respectively.)

significantly lower in bronchial samples of BAL in
cetirizine-treated patients (15 mg b.i.d. for 8 days)
than in placebo-treated patients.

In our study, in spite of the high doses of cetirizine
used, there were few side effects observed. Patients
were treated for several days because, in general, at
least 4 days were required to arrive at a steady state.

A hallmark of bronchial asthma is the presence
of eosinophils in the bronchial submucosa and
BALF.”" Eosinophils are involved in the inflamma-
tory processes of asthma because of (1) potential re-

lease of their highly cytotoxic cationic protein (eosin-
ophil cationic protein, major basic protein, and eo-
sinophil-derived neurotoxin) and (2) the generation of
lipid-derived mediators that are bronchoconstrictors
(leukotriene C, and platelet-activating factor) and can
increase the bronchial vascular leakage.* The eosin-
ophilic inflammation has been correlated to the se-
verity of asthma as assessed by the scoring system of
Aas.”

There is no doubt that there is an increased number
of eosinophils in chronic asthma as well as in exper-
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FIG. 5. Differential cell count of the alveolar sample of BAL. (Alveolar macrophages averaged
82% + 4% and 85% * 4% in the placebo-treated and cetirizine-treated groups, respectively.)

imental models of human asthma, especially in cases
in which subjects develop an LAR.%**

The LAR is a useful clinical model of asthma; it is
characterized by bronchial inflammation followed by
nonspecific bronchial hyperreactivity that may last for
several days* and, occasionally, for weeks. It has been
demonstrated to be comparable to that occurring in
pollen-sensitive subjects with asthma during the sea-
sonal exposure.*’

Numerous cell types and chemical mediators have
been implicated in the pathophysiology of the LAR,
and eosinophils may also play an important role. For
all these reasons, the LAR would appear to be a rel-
evant clinical tool for studying the pathophysiology
of asthma and for evaluating new therapeutic com-
pounds. Previous studies performed in our clinic have
demonstrated the reproducibility of results of bron-
chial-challenge tests.” In our study, no patient had a
documented LAR at the first visit; therefore, the first
test was performed between 2 and 6 months before
the study to permit the patient to be included. A de-
tailed case history of these patients was maintained
between the first test and the beginning of the study,
and subjects who were not in a stable stage of asthma
were excluded. We respected a delay of at least 2
months between the two tests because it is known that
a bronchial challenge can induce a bronchial hyper-
reactivity that can least several weeks.

This study was designed specifically to evaluate the
effect of cetirizine on eosinophil recruitment after an
LAR. It is the reason we chose to increase doses of

allergen to obtain an EAR and to be in the best con-
ditions to have an LAR. However, the difference be-
tween the doses used in the first and the second test
was not statistically significant. After 8 days of treat-
ment by cetirizine, three of the six patients had an
increased PD,, allergen (the difference in PDy, be-
tween the two tests was >1 log, dose).*” whereas all
patients in the placebo-treated group had symilar val-
ues throughout the study (the difference was <1 log,
dose). Our results are in accordance with results of
another study*® that demonstrated that cetirizine pro-
vides a slight, but not statistically significant protec-
tion against the EAR.

We did not find any significant difference in the
occurrence and the intensity of the LAR between the
two groups of patients. We cannot draw a conclusion
on the effects of cetirizine on the LAR since its in-
tensity has been correlated to the dose provoking the
EAR.* %" Wasserfallen et al.”' found an inhibition of
LAR, but their methodology was different from our
methodology because they always used the same dose
of allergen for the two challenge tests.

Although fiberoptic bronchoscopy with BAL has
been largely used for more than a decade in patients
with a variety of lung disorders, i is only recenty
that it has been extended to patients with asthma.*
Several studies indicate that this procedure can be
performed as a research tool. No BAL was performed
in our patients before the trial, but it is cleat from the
literature'' and from our personal experience'® that
patients with asthma with a low degree of severity
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and no recent exacerbation have few eosinophils in
BALF, even if the percentage of eosinophils is sig-
nificantly higher than in normal subjects. In this study,
all patients had very mild and stable asthma.

The question of the site of airway obstruction has
been highlighted by Platts-Mills et al.,>* and they dem-
onstrated that bronchoconstriction induced by allergen
inhalation challenge is more centrally located com-
pared with that in chronic asthma. Terral et al.”®> made
the same observations. To evaluate better the site of
eosinophil recruitment, we chose to separate the first
recovery of BAL (that samples, preferentially, the cen-
tral airways) from the other BAL recoveries (that sam-
ple the peripheral airways) according to the method
of Van Vyve et al.>* We observed a greater number
of total cells and eosinophils in the BALF of the pla-
cebo-treated group than in each cetirizine-treated pa-
tient. It is interesting to note that in the cetirizine-
treated group, the three patients with a greatly in-
creased PD,, had similar BAL results with that of the
other three patients, with low total cell number and
low eosinophil number. Therefore, we cannot not dif-
ferentiate a subgroup of responders.

With regard to the alveoli sample, there was no
difference in samples between the two groups of pa-
tients either for the total cell number or for the eo-
sinophil number (expressed as a percentage or as total
number). In the study of de Monchy et al.,” there is
no result concerning the cellular content of the bron-
chial wash that accounts for the discrepancy with our
findings.

We found a slight, but not significant, inhibition of
neutrophils by cetirizine. Previous studies reported a
significant increase in neutrophils 4 hours® or 6
hours® after a challenge, whereas de Monchy et al.®
did not report this increase. In our study, this absence
of difference of neutrophil count between the two
groups might be due to type II statistical error.

Mast cells were not detectable by May-Griinwald-
Giemsa staining, and we did not use specific staining
for the metachromatic stain because (1) none of the
stains is satisfactory to take into account all the mast
cells and basophils, and (2) the aim of this study was
to focus on the potentially recruited cells, such as
granulocytes. Furthermore, we know that mast cells
might be degranulated after a challenge test; therefore,
they will be missed in the process of cellular appre-
ciation.

Eosinophil recruitment has been linked to the LAR.
However, these are not the only cells potentially in-
volved in the development of the LAR that may result
from a complex interaction between various types of
inflammatory cells and mediators. The pathogenesis
of LAR is not fully understood. Naclerio et al.*® em-
phasize a role for basophils, and other studies support
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the view that macrophages® or mast cells might be
implicated in the LAR.”

Some discrepancies between the cellular infiltration
and the appearance of a modification in the local reac-
tivity has already been observed by Klementsson et
al.”® in the nose. They demonstrated a decrease of the
nasal nonspecific hyperreactivity unrelated to local
eosinophilia. In contrast, long-term treatment with in-
haled corticosteroids has been demonstrated to reduce
the inflammatory cell infiltration and epithelium dam-
age, whereas bronchial hyperresponsiveness was still
present.®

In conclusion, in this study, the total cells and eo-
sinophils were significantly lower in the bronchial
sample of the BALF in cetirizine-treated patients com-
pared with that of placebo-treated patients who un-
derwent an LAR after antigen challenge. Cetirizine
inhibited the recruitment of inflammatory cells,
mainly eosinophils in the bronchi in this experimental
model of asthma. This study is of importance con-
cerning the development of LAR that appears to be
possible without occurrence of BALF eosinophilia.
Further studies are needed to assess the activation of
eosinophils and other cells after an LAR. Cetirizine
might affect the in vivo eosinophil behavior, which
might be helpful in the clinical management of bron-
chial asthma.

The statistical analysis was made by DICE (Data Inves-
tigation Co., Europe, Brussels, Belgium) under the respon-
sibility of Professor L. Kaufman (PhD) and Dr. M. P. Derde
(PharmD), whom the authors thank for their skillful assis-
tance,
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Serum IgE in nonatopic smokers, nonsmokers,
and recent exsmokers: Relation to lung
function, airway symptoms, and

atopic predisposition

Erik Juel Jensen, MD, Bente Pedersen, MD, Eva Schmidt, MD, and
Ronald Dahl, MD Aarhus, Denmark

The influence of smoking on serum IgE (s-IgE) was studied in a selected nonatopic population.
The variation in s-IgE was followed during 1 year of smoking abstinence. The study included
287 smokers and 137 never smokers. IgE was higher in smokers compared with IgE in never
smokers (p < 0.005). Male smokers had higher s-IgE than female smokers (p < 0.01). S-IgE
was independent of age and claims of atopy among first-degree relatives. Weighted pack-years
consumption was defined for cigarette smokers by modifying pack-years consumption by nicotine
content of the brand smoked. Weighted pack-years consumption was associated with level of
s-IgE (p < 0.05). S-IgE was higher in smokers with airway symptoms compared with that in
smokers without symptoms (p < 0.01). In smokers older than 50 years of age, there tended to
be decreased FEV, residuals (0.05 < p < 0.06), and presence of airway symptoms was

(p < 0.03) associated with high levels of s-IgE independent of each other. In 92 quitters, s-IgE
increased during the first 26 weeks of abstinence (p < 0.05), and after 1 year, s-IgE had
returned to baseline. The increase was only observed in smokers younger than 40 years and had
no relation to variations in FEV, during the 1-year follow-up. The increase in s-IgE after
smoking cessation was transient, of minor clinical importance, and probably caused by a relief
from an immunosuppressive influence. (J ALLERGY CLIN IMMUNOL 1992:90:224-9.)

Key words: Smoking, smoking cessation, IgE, lung function, airway symptoms
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