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Atopic Dermatitis (AD) and asthma are closely associated with
respect to epidemiology, hereditary factors and occurrence in
the same individuals. Bronchial Hyperresponsiveness (BH), the
hallmark of asthma, can also be a physiopathological feature of
AD, even in the ahsence of clinical asthma. We studied 78
subjects with AD. A follow-up study was performed in 27 of
these. Data on respiratory and dermatologic symptoms were
collected by means of a standardized questionnaire. Skin reac-
tivity was evaluated by prick testing, and in 57 subjects BH was
assessed with a methacholine test (Mch). Twenty-one subjects
had asthma and 36 showed a positive skin reaction. A PC20
FEV1 was measurable in 38 subjects. Males were found more
likely to be Mch responders than females (p<0.05). Mch re-
sponders also showed an earlier age at onset of AD than non-
responders (2.1 yrs vs. 6.2, p=0.03). Determinants of the de-
gree of BH were evaluated by a stepwise multiple regression
analysis, taking the log of the slope of the concentration re-
sponse curve as dependent variable. In the final model we
found that the degree of BH was directly related to wheezing
(p=0.0017) and coughing (p=0.04) and inversely related to
lung function (p=0.0082) and age (p=0.0008). Neither skin
reactivity nor grading of AD were statistically significant. The
longitudinal study demonstrated that the courses of AD and BH
seem to run parallel only in skin-negative subjects, whereas an
increase in BH was observed in skin-positive subjects. Key
words: Atopic dermatitis, bronchial asthma; bronchial hyper-
responsiveness.
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INTRODUCTION

In childhood. Bronchial Asthma (BA) and Atopic Dermatitis
(AD) share many features as regards cpidemiology. immunol-
ogy, clinical findings, and physiopathological featurcs. At pre-
sent the two discases are commonly classified as atopic dis-
eases because the increased levels of IgE in the scrum have
been proposed as common etiological factor (1). Howcever, it
has recently been suggested that incrcased IgE may not be
causal, either in AD (2) or in BA (3). Moreover, in recent
years, numerous epidemiological. clinical and experimental
studies have improved our knowledge on AD and BA. Consc-
quently the linking factors betwecn these two diseases should
be reconsidered.

In Tables I and [l wc summarize the cpidemiology, the
natural history, the immunology and some physiopathological
aspects of BA and AD.
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Physiopathological aspects are worth a few brief comments.
Skin hyperreactivity to histamine (11) and to cholinergic sti-
muli (2. 11) occurs in patients with AD in a manner similar to
that observed in asthmatics who devclop bronchoconstriction
following histamine or methacholine challenge (3). However,
a skin hyperrcactivity has been found in asthmatics (47) and a
bronchial response to cholinergic stimuli has been shown in
subjects with AD (24, 45. 46). Also. a reduced beta-adrencrgic
activity has been found in lymphocytes both in BA (50, 5t1)
and in DA (48. 49). Lastly. an abnormality in epidermal
permcability barrier has been demonstrated in patients with
AD with increascd transepidermal water loss through both dry
and clinically normal skin (38). In BA an increase in perme-
ability has bcen observed in the bronchial epithelium after
various stimuli (39). These studies strongly suggest that there
is an ovcrlap between the physiopathological aspects of BA
and DA, not accounted for the increase in IgE alone. Thus.
subjects with AD may have an incrcased airway rcactivity
cven if clinical symptoms of BA arc present in some subjects
with other risk factors (i.c. family history. respiratory infec-
tions in early age).

We performed a detailed study on a sample of subjects with
AD in order to evaluate the prevalence of respiratory symp-
toms and of Bronchial Hyperresponsiveness (BIH) and the
relationship to certain risk factors (i.e. age. sex, skin test
positivity and clinical factors related to AD).

METHODS

Sample selection. anamnestic data and clinical examination

We studied 78 subjects with AD (38 males. mean age 11 ycars. range
5-29) from the Out-patient Department of a pediatric dermatology
unit (Policlinico Gemelli, Roma).

A longitudinal study was carried out on 27 subjects, lasting for a
mean period of 17 months (range 11-24). The observations werc
repcated in the same period of the year as regards all the subjects who
were found to be skin reactors to scasonal allergens. Anamnestic data
were collected by means of a standardized questionnaire that com-
prised both questions regarding the respiratory system (cough and
phicgm apart from colds. wheczing apart from colds. medical diag-
nosis of BA, rhinitis) and dermatological status (onsct of discasc,
periodic occurrence of symptoms. triggering factors). Moreover, the
presence of atopic diseases (BA. rhinitis. AD) in directly related
family members was ascertained. The dermatological examination was
performed according to Rajka’s criteria (20): on the basis of the
course, extent and activity. a scorc system was devised and subjects
werc classified as having mild, moderate. or severe AD.

Skin prick test

Immediate skin reactivity was cvaluated by skin prick tests with six
common inhalant allergens (Phleum pratense and Dactyvlis glomerata.
10.000 PNU/ml: D. pteronyssimus, SO0 PNU/ml: mugwort. 10.000
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Fig. 1. Responsc to methacholine test and age at onset of Atopic Dermatitis. §. MCH-: %. MCH+.

PNU/ml; Parictaria, 10.000 PNU/ml; birch, 10.000 PNU/mI; olea.
10.000 PNU/ml). Histamine dihydrochloride at 10 mg/ml concentra-
tion was taken as positive control. The diluent (0.03% human serum
albumin in phosphate-buffered saline) was the negative control. The
site of application of allergen extracts and controls on the forcarms
was randomized. Any wheal reaction was outlined with a soft ballpoint
pen, and the markings were transferred to square millimetre recording
paper by means of a tape. After subtraction of any wheal response to
the diluent control. wheals measuring S 3 mm? area were arbitrarily
termed positive. The ratio between each allergen wheal and the hista-
mine wheal was calculated and the grading of skin reactivity was
defined according to following scale: mild = allergen wheal € 0.5 with
respect to the histamine: moderate = allergen wheal > (.5 but less
than or cqual to the histamine wheal: severe = wheal with an area
greater than that of the histamine wheal. The greatest wheal observed
was arbitrarily taken as the index of skin reactivity.

Respiratory function tests and bronchial provocation test

Lung volumes were measured with a water-filled spirometer. Bron-
chial hyperreactivity was assessed by methacholine challenge accord-
ing to the method described by Ryan et al. (52). Twelve concentrations
(from 0.03 up to 64 mg/ml McH) were delivered via a De Vilbiss 646
nebulizer attached to a dosimeter (Mefar, Brescia. Italy). The output
of acrosol was 9.1 (£0.8) microlitres per nebulization of 0.8 s. The
subjects were given five breaths of each concentration of methacholine
by taking slow decp breaths from functional residual capacity to in-
spiratory capacity. Initially we administered a control aerosol of buf-
fered saline diluent. A 5 20% drop in FEV| was sclected to categorize
patients into responders and non-responders. In the responder group,
results were expressed as the methacholine-provocative concentration
causing a 20% fall in FEV 1 (PC20 McH). This index was regarded as a
categorical index (PC20 McH =64 mg/ml. and PC20 Mch>64 mg/ml)
in the statistical analysis of the overall samplc. In the follow-up study,
the methacholine test response was expressed by an ordinal index for
degree of hyperreactivity (PC20< ().5 mg/ml = severe PC20 <€ 2 mg/ml
= pronounced, PC20<8 mg/ml = moderate, PC20=64 mg/ml =
mild. PC20>64 mg/ml = normal rcactivity). It is possible. however. to
express the response to methacholine test in terms of the slope of the

dose-response curve (53). This index presents a continuous and log-
normal distribution over a population.
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Fig. 3. Change in bronchial response to methacholine test i skin-
positive subjects

Statistical analysis
Comparisons were made by means of one-way variance analysis, Krus-
Kal Wallis. y*-test and Fischer's exact test. according the distribution of
the variable examined. The determinants of the response to the meth-
acholine test were assessed by means of muitiple regression. with the
log of the slope of the dose-response curve bemg considered as
dependent variable, A istory for asthma (0 = No. 1 = Yes), wheezing
not associated with common cold (0. 1). cough (0, 1), rhimus (0. 1).
family history of atopic disorders (0. 1), age. age of onset of the
dermatitis. sex (M = 0. F = 1), bascline lung function (FEF25-75.
maximum mid-expuatory flow rate) and skin test reactivity (at least
one positive reaction = 1. pegative = ), were included in the model
as independent variables. The severity of the skin lesions assessed
according to Rajka {20) was included in the model by meuns of three
dummy variables. The same conversion was pertormed for the degree
of skin reactivity.

I'he follow-up data were analyscd by the two-way variance analysis
for pulmonary function. and Wilcoxon's test for paired data for skin
reactivity. clinical degree of disease and bronchtal reactivity,

RESULTS

The analysis of the questionnaire revealed that 21 subjects
(27%) presented BA . while rhinitis (36 subjects). cough not
associated with common cold (23 subjects). and wheezing not
associated with common cold (28 subjects) were more preva-
lent. Twelve subjects reported a family history of atopic dis-
orders. The asthmatic subjects differed from the controls re-
garding carlier onset of the AD (11 months vs 2 years 6
months. p=0.008) and a greater prevalence of rhinitis (71%
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vs. 24%. p=0.0001). whercas no diffcrences were observed as
regards sex and tamily history.

At the clinical examination. 48 subjects presented a severe
degree of AD, while 24 presented a moderate degree. Skin
reactions were found to be positive for at Icast one allergen in
38 subjects (48.7%). Twenty-two subjects out of 38 had a
reaction t0 more than one allergen extract. The prevalence of
positive reactions was higher in subjects with asthma (41 % vs.
4%, ¥*=7.78. p<0.01). with rhinitis (47% vs. 24%. 7 =4.6.
p<0.05) and those with a family history of atopic disease (27%
vs. 5%. 77 =7.8. p<0.01). No differences were observed in
terms of respiratory function or clinical severity of AD.

The Methacholine test was performed in 57 subjects (25
males and 32 females). A positive response to the test
(PC20=64 mg/ml) was recorded in 38 subjects (66.6%). A
PC20 Mch less or equal 1o 28 mg/ml was found in 25 subjects
(44%). while 17 subjects (30%) had a response lower than 2
mg/ml. The positive response to the test was recorded more
frequently in males (55% vs. 21%. y*=35.9. p=0.015) and in
subjects with a history of wheezing not-related to common
cold (47% vs. 16%. y*=15.3. p=0.02). No signiticant differ-
ences were found as regards asthmatic subjects (34% vs. 10%,
p=0.057) or skin reactors (68% vs. 52%) Mcthacholine re-
sponders were found to be significantly younger than non-

Table 1. Atopic dermatitis and bronchial asthma: Natural his-
tory and clinical aspects (references in parentheses)

Atopic dermatitis Bronchial asthma

Prevalence in

population 4.3-12.2% (4-5) 2-17.2% (6)

Age at onset 81% by 12 months

97% by 3 vears (4.7)
1.3:1 (7)
+++ (7.11.12)

S7-90% (12. 13)

42-57% by 2 years
62% by 3 years (8.9)

1.8:1 (8. 10)
+++ (9)
32-70% (9. 14, 15)

Ratio M/F
Family History

% remission

Seasonal

susceptibility ++4 (16) + (3. 17)
Persistent Family history = Family history +
disease late age at onsct early age of onset

Atopic dermatitis
Gender (Male)
Severe asthma
Severe atopy (8. 9)

Bronchial asthma

Gender

Severe dermatitis

(2, 120 18. 18)
Skin test
reactivity 80% (11)

++ (20)

71-93% (3. 17.°19)

Food allergy + (19.21)

Inhalant allergens ++ (22-24) +++ (3. 17)
Exercise-induced
asthma + (23) +++ (3)

Emouonal stress Environmental irritants
Overhceating Psychological stress
Enviromental allergens Environmental allergens
Food (7. 12) Viral infections
Weather
Exertion (3. 17, 26)

0% (10,19, 21)

Provoking factors

Asthma <> D.A.  29-34% (7. 12)
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Table II. Atopic dermatitis and bronchial asthma: Immunological and physiopathological features

Atopic dermatitis

Bronchial asthma

Decrcased T-cell numbers
Deficient T8+ cytotoxic
T-cell function (2, 11, 27, 28)

Increased (+++) (31)
Increased (%) (33)
Increased (+) (27)

Increased (+++) (1. 2)

Cell-mediated immunity

Basophil releasability
Basophils
Eosinophils

Serum IgE

Other immunological features IgG immune complexes

Decreased chemotactic

migration of both neutrophils and monocytes (34-33)

Epithelium permeability Increased (38)

EFA metabolism
in red cells and plasma (41, 42)

Specific challenge

Histamine reactivity Incrcased (+++) (11)

Skin (+++) (2. 11)
Bronchial (+) (24. 45, 46)

Reduced (+++) (48, 49)

Cholinergic hyperreactivity

Beta-adrencrgic response

Increased [ ] of linoleic acid and low levels of its metabolites

Early and late responsc (Food) (44)

Decficient T8+ cytotoxic T-cell function
(29. 30)

Increased (+++) (32)
Increased () (33)

Incrcased (+++) (19)
Increased (+++) (19)

Decreased H2-receptor-bearing
lymphocytes with abnormal histamine
induced suppressor cell responses (36--37)

Yes/no (39, 40)

Changes of [ ] of linoleic acid in PMN
(+) and lymphocytes (—) (43).

Early and late response (inhalant) (24)
Increased (+++) (3)

Bronchial (+++) (3)
Skin (+) (47)

Reduced (+++) (50, 51)

responders (11 vs. 14.7 years, Kruskal-Wallis test: =3.86,
p=0.049). and the age at onset of AD in methacholine respon-
ders was significantly earlier than in non-responders (2.1 vs.
6.2, H=4.68. p=0.03, Fig. I).

The results of the multiple regression analysis are given in
Table III. The final model showed that bronchial reactivity was
inversely correlated with both respiratory function and the
subject's agc. while it was directly related to the presence of
coughing and wheezing not related to common cold. Neither
the clinical degree of the AD nor skin reactivity were included
in the model.

In the longitudinal study, the clinical examination evidenced
an improvement in skin lesions in 13 subjects. Clinical remis-
sion was not accompanied in a significant way by a change of
the skin reactivity or bronchial reactivity. However. it was
obscrved that skin-negative subjects presented a significant
reduction in the skin lesions (p=0.03) and a reduction in
bronchial reactivity (p=0.05) (Fig. 2). By contrast. skin-posi-
tive subjects, in addition to presenting a significant clinical
improvement (p=0.02) showed an increase in bronchial reac-
tivity barely significant in statistical terms (p=0.06) (Fig. 3).

DISCUSSION

Our data demonstrate that bronchial hyperresponsiveness has
a high prevalence in AD, and young age of the subject and an
early age at onset are important dctermining factors. Atopic
status, defined on the basis of skin test, seems more closely
related to clinical symptoms such as wheezing, cough, asthma
and rhinitis, than to bronchial hyperresponsiveness. The fol-
low-up study suggests that the courses of AD and bronchial
hyperresponsiveness are similar in skin-negative subjects,
whercas a further increase in bronchial hyperresponsiveness

has been observed in skin-positive patients. These findings
confirm previous papers (24, 46) and add further data support-
ing the hypothesis that bronchial hyperresponsiveness can be
considered a linking factor between AD and bronchial asthma.
Recently it has been found that subjects with AD without a
history of asthma are prone to develop an immediate asth-
matic response upon challenge with a specific mite allergen —
yet no late asthmatic response (24). In these patients a bron-
chial response to methacholine was also detected. Authors
suggested that in patients with acroallergen sensitivity, a latent
bronchial inflammation can be present such as to increase
bronchial reactivity. We found that bronchial hyperrespon-
siveness was not related to atopic status, thus exposure to
allergens could play a role only in certain patients, whereas

Table 1. Determinant factors of bronchial response to metha-
choline test

Multiple regression

Depcendent variable: Slope (LN) N=57s.

Independent variables: wheczing, cough, family history. FEF 25-75.
age, age at onsct. sex, atopy. grading of discase, asthma.

Analysis of variance

Source DrF R’ F P
Regression 4 0.52 14.16 0.0000
Residual 52

Variables in the model Beta [ r
Wheezing 0.378 11.000 0.0017
FEF 25-75 -(.278 7.604 0.0080
Cough 0.228 4.25 0.044
Age -0.34 12.661 0.0008
Constant 5.124
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other mechamsms should be hypothesized in skin-negative
patients (23, 54, 55). The tollow-up study suggests that bron-
chial hvperresponsiveness is linked to the course of AD onlyin
skin-negative subjects becoming independent when sensitiza-
tion to aeroallergen occurs.

In conclusion. children affected by AD present an increase
in bronchial reactivity regardiess of the atopic state. This con-
dition takes on clinical significance over timc. both in relation
to the exposure to irritant factors. and duc to exacerbation of
the skin symptoms. Consequently. environmental and ther-
apeutic controls take on a preventive significance.

REFERENCES

1. Johnson EE. Irons JS. Patterson R. Roberts M. Serum IgE con-
centration in atopic dermatitis. J Allergy Clin Immunol 1974; 54:
94-99.

2. Leung DYM. Rhodes AR, Geha RS. Atopic Dermatitis. In:
Fitzpatrick TB. Eisen AZ, Freeberg IM. Austen KF. eds. Derma-
tology in general medicine. New York: McGraw-Hill. 1984: 1385-
1408.

3. Godfrey S. Childhood asthma. In: Clark TJH. Godfrey S. eds.
Asthma. London: Chapman & Hall. 1983: 415-456.

4. Halpern SR. Sellars WA, Johnson RB. Anderson DW. Saperstein
S. Reisch JS. Development of childhood allergy in infants fed
breast. soy. or cow milk. J Allergy Clin Innumol 1973; 51: 139-
150

5. Tavlor B. Wadsworth J, Wadsworth M, Peckham C. Changes in
the reparted prevalence of childhood eczema since the 1939-45
war. Lancet 1984; ii: 1255-1257.

6. Woolcock AJ. Worldwide differences in asthma prevalence and
mortality. Why is asthma mortality so low in the USA?. Chest
19867 90, suppl.: 40)s—45s.

7. Queille-Roussel C, Raynaud F. Saurat JH. A prospective comput-
crized study of 500 cases of atopic dermatitis in childhood. Acta
Dermatovener (Stockholm) 1985; suppl. 114: 87-92.

8. McNicol KN, Williams HB. Spectrum of asthma in children. |
Clinical and physiological components. Br Med J 1973; iv: 7-11.

9. Blair H. Natural history of childhood asthma. Arch Dis Childh.
1977: 52: 613-619.

1). Peckham C, Butler N. A national study of asthma in childhood. J
Epidemiol Community Health 1978; 32: 79-85.

11. Hanifin JM. Atopic dermatitis. J Am Acad Dermatol 1982; 6:
1-13.

12. Musgrove K, Morgan JK. Infantile excema. A long-term fol-
low-up study. Acta Dermatovener (Stockholm) 1976: 95: 365-
372.

13. Vickers CFH. The natural history of atopic cczema. Acta Derma-
tovener (Stockholm) 1980; Suppl. 92: 113-115.

14. Martin AJ, Mcl.cnnan LA, Landau LL. Phelan PD. The natural
history of childhood asthma to adult life. Br Med J 1980; 280:
1397-1400,

15. Williams H, McNicol KN. Prevalence, natural history, and rela-
tionship of wheezy bronchitis and asthma in children. An epidemi-
ological study. Br Med J 1969: iv: 321-325.

16. Young E. Scasonal factors in atopic dermatitis and their relation-
ship to allergy. Acta Dermatovener (Stockholm) 1980: suppl. 92:
111-112.

17. Tuchinda M, Habanananda S, Varecnil J. Srimaruta N, Piromat
K. Asthma in Thai children: a study of 2000 cases. Ann Allergy
1987; 59: 207-211.

18. Rystedt 1. Prognostic factors in atopic dermatitis. Acta Dermato-
vener (Stockhotm) 1985; 65: 206-213.

19. McNicol KN, Williams HB. Spectrum of asthma in children. II.
Allergic components. Br Med J 19735 iv: 12-16.

20. Rajka G. Atopic dermatitis. In: Rook AJ, Maibach HI, cds.
Reeent Advances in Dermatology. Edinburgh: Churchill-Living-
stone, 1983: 105-126.

Acta Derm Venereol (Stockh) 71

‘w0
N~

40.

41.

. Zimmermann B. Chambers C. Forsyth S. The highly atopic infant

and chronic asthma. J Allergy Clin Immunol 1988; 81: 71-77.

2. Reitamo S. Visa K. Kahonen K. Kayhko K. Stubb S, Salo OP.

Eczematous reactions in atopic patients caused by epicutaneous
testing with inhalent allergens. Br J Dermatol 1986: 114: 303-309.

. Adinoff AD. Tellez P, Clark RAF. Atopic dcrmatitis and acro-

allergen contact sensitivity. J Allergy Clin Immunol 1988: 81:
736-742.

. Dohi M. Okudaira H. Sugiyama H. ¢t al. Bronchial respon-

siveness to mite allergen in atopic dermatitis without asthma. Int
Arch Allergy Appt Immunol 1990: 92: 138-142.

25. Barnes PJ. Rodger IW. Thomsen NC. Pathogencsis ot asthma. In:

Barnes PJ. Rodger [W, Thomsen NC. eds. Asthma. Basic mecha-
nism and clinical management. London: Academic Press, 1988:
415-443.

. Khot A.Burn R, Evans N, Lenncy W. Storr J. Biometeorological

triggers in childhood asthma. Clin Allergy 1988: 18: 351-358.

27. Byrom NA. Timlin DM. Immunec status in atopic eczema: a sur-

vey. BrJ Dermatol 1979: 100: 491-498.

. Valverde E. Vich JM. Huguet J. Garcia-Calderon JV, Garcia-

Calderon PA. An in vitro study of lymphocytes in paticnts with
atopic dermatitis. Clin Allergy 1983: 13: 81-88.

29. Kus J. Tse KS. Vedal S. Chan-Ycung M. Lymphocyte subpop-

ulations in patients with allergic and non-allergic asthma. Clin
Allergy 1985; 15: 523-529.

. Engel P. Huguet J. Sanosa J. Sierra P, Cols N. Garcia-Calderon

PA. T cell subsets in allergic respiratory discase using monoclonal
antibodies. Ann Allergy 1984: 53: 337-340.

. Marone G. Giugliano R, [Lembo G. Ayala F. Human basophil

releasability. 1. Changes in basophil releasability in patients with
atopic dermatitis. J Invest Dermatol 1986: 87; 19-23.

. Tung R, Lichtenstein LM. In vitro histamine release from ba-

sophils of asthmatic and atopic individuals in D20, J Immunol
19821 128: 2067.

. Reilly KM, Yap PL. Barnetson RSC. MacKenzie F. Allan TL.

Circulating basophil counts in atopic individuals. Int Arch Allergy
Appl Immun 1987: 84: 424-426.

. Ferguson AC. Salinas FA. Elevated IgG immune complexes in

children with atopic eczema. J Allergy Clin Immunol 1984: 74:
678-682.

. Schopf E. Kapp A. Chemiluminescence response of polymorpho-

nuclear leukocytes in atopic dermatitis. Int Arch Allery Appl
Immun 1987: 82: 38(-382.

. Beer DJ. Rocklin RE. Histamine-induced suppressor-cell activity.

J Allergy Clin Immunol 1984; 73: 439-452.

. Matloff SM. Kiselis 1K, Rocklin RE. Reduced production of

histamine-induced suppressor factor (HSF) by atopic mononucle-
ar cells and decreased postaglandin E2 output by HSF-stimulated
atopic monocytes. J Allergy Clin Immunol 1983 72: 359-364.

. Werner Y, Lindberg M. Transepidermal water loss in dry and

clinically normal skin m patients with atopic dermatins. Acta
Dermatovencer (Stockholm) 1985; 65: 102-105.

. Carswell F, Mukherjee S. Heap P. Antigenic challenge via the

airways alters the permeability of the trachea sensitized rats. Int
Arch Allergy Appl Immun 1987; 82: 465-467.

Elwood RK. Kennedy S, Belzberg AL Hogg JC, Pare PD. Respi-
ratory mucosal permcability in asthma. Am Rev Resp Dis 1983:
128: 523-527.

Ruzicka T. Simmet T, Peskar BA. Ring J. Skin levels of arachi-
donic acid-derived inflammatory mediators and histamine in
atopic dermatitis and psoriasis. J Invest Dermatol 1986: 86: 105-
108.

. Stranncgard 1L, Svennerholm L, Stranncgard O. Esscntial fatty

acids in secrum lecithin of children with atopic dermatitis and in
umbilical cord serum of infants with high or low IgE levels. Int
Archs Allergy Appl Immun 1987: 82: 422-423.

. Rocklin RE. Thistle L, Gallant I., Manku MS. Horrobin D.

Altcred arachidonic acid content in - polymorphonuclear and
mononuclear cells from patients with allergic rhinitis and/or
asthma. Lipids 1986: 21: 17-20.



44,

45.

46.

47.

48.

49.

50.

Sampson HA. McCaskill CC. Food hypersensitivity and atopic
dermatitis: Evaluation of 113 patients. J Pediatr 1985 107: 669-
675.

Masuda T. Naito A, Kinoshita M, et al. Acetylcholine inhalation
test in atopic dermatitis. J Allergy 1967; 40: 193-197.

Corbo GM. Ferrante E. Macciocchi B. et al. Bronchial hyper-
responsiveness in atopic dermatitis. Allergy 1989: 44: 595-598.
Kaliner M. The cholinergic nervous system and immediatc hy-
persensitivity. J Allergy Clin Immunol 1976; 58: 308-315.

Safko MJ, Chan SC, Cooper KD, Hanifin JM. Heterologous
desensitization of leucocytes: a possible mechanism of bata adre-
nergic blockade in atopic dermatitis. J Allergy Clin Immunol
1981 68: 218-225.

Grewe SR, Chan SC. Hanifin JM. Elevated leukocyte cyclic
AMP-phosphodicsterase in atopic discase: a possible mechanism
tor cyclic AMP-agonist hyporesponsiveness. J Allergy Clin Immu-
nol 1982; 70: 452-457.

Mecurs H. Koeter GH. de Vries K. Kauffman HF. The beta-
adrenergic system and allergic bronchial asthma: changes in lym-
phocyte beta-adrenergic receptor number and adenylate cyclase

551

54.

N
N

Bronchial hyperresponsiveness and atopic dermatitis 73

activity after an allergen-induced asthmatic attack. J Allergy Clin
Immunol 1982; 70: 272-280.

. Blecher M, Lewis S. Hicks JM. Josephs S. Beta-blocking autoan-

tibodies in pediatric bronchiat asthma. J Allergy Clin Immunol
1984 74: 246-251.

. Ryan G. Dolovich MB, Roberts RS, et al. Standardization of

inhalation provocation tests: two techniques of aerosol generation
and inhalation compared. Am Rev Resp Dis 1981; 123: 195-199.
Forastierc F, Pistelli R, Michelozzi P. et al. Indices of nonspecific
bronchial responsiveness in a pediatric population. Chest 1991: [in
press].

Nadel JA. Barnes PJ. Holtzman MJ. Autonomic factors in hyper-
reactivity of airway smooth muscle. In: Fachi LE, Tenney SM,
eds. Handbook of physiology. Section 3: The respiratory system;
Bethesda: American Physiological Socicty, 1987: 693-702.

. Woolcock AJ, Permutt S. Bronchial hyperresponsiveness. In: Fa-

chi LE, Tenney SM. eds. Handbook of physiology. Section 3: The
respiratory system; Bethesda: American Physiological Socicty,
1987: 727-736.

Acta Derm Venereol (Stockh) 71





