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Abstract.

Aim. Several studies have shown a negative correl ation between cancer and atopy-related diseases. There are also
afew reports of a positive relationship. We wanted to further eval uate these relationshipsin a prospective study.
Subjects and methods. The incidence of malignant diseases among adult patients with atopy-related diseases
(asthma, rhinitis, urticaria, eczema etc; n=13811), who had been skin prick tested in 1976-1999 was compared
with the incidence in the general population. Expected cancer incidence from the date of skin prick testing up to
1999 was obtained from cause-, sex-, calendar-year-, and 5-year-age-group specific incidence ratesfor the county.
These rates were calculated from cancer incidence and population counts obtained from the Swedish Cancer
Register. The 95% confidenceintervals (Cls) for cause-specific standardized incidenceratios (SIRs) were ca cul ated.
Skin prick tests were performed with Dermatophagoides pteronyssinus, horse, dog, cat, timothy, mugwort, birch,
and Cladosporium. Patients having one or several positive skin prick test reactions (=2+) wereregarded as atopics.
Results. 119 cases of cancer occurred among 6224 atopic individuals (SIR 1.0) compared with 216 cases (SIR
0.94, CI 0.82-1.08) among 6358 non-atopics. There was a slight excess of Hodgkin's lymphoma cases among
atopic men (SIR 4.03, 95% CI 1-10.3), and of non Hodgkin lymphoma cases among atopic women (SIR 4.52,
95% CI 1.23-11.6). However, alarge number of comparisons were made which can have caused random findings.
Conclusions. The results showed no associations between atopy or allergic symptoms, and subsequent cancer
risk, but supported the theory that type-I allergy is not related to cancer risk.
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Introduction

The results of the relationship between allergic
conditions and cancer are contradictory. A negative
relationship has been reported by several authors[1-6],
whereas others have found no relationship at all [7, 8]
and others still reported an increased risk of cancer in
patients with allergic diseases [9-11].

The immune system is involved in cancers as well
as in allergic diseases. The prevalence of some
malignancies is increased in patients with depressed
immunity [12]. According to the immune surveillance
hypothesis, ahyperstimulated immune systemin alergic
patients might possibly detect and eliminate malignant
cells and thus act protectively against cancers. Animal
experiments suggest that |gE-mediated allergy can
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inhibit tumour development (for a review, see [13]). On
the other hand, it has been suggested that immune-
stimulating conditions could increase therisk of cancer by
chronic stimulation of cells inducing pro-oncogenic
mutations. As an example, an increased risk of some
malignancies has been reported in patients with
autoimmunediseases[14]. Theassociation betweendlergic
conditions and cancer risk isin al probability complex
and the risk of developing a neoplasm could depend both
onthetypeof alergic condition and onthetypeof tumour.

In an earlier investigation we assessed the cancer
incidence among 6593 adult subjects with asthma,
alergicrhinitisor urticaria[15]. We found that the total
cancer incidence did not differ from that of the general
population. On the other hand there were small increases
in breast cancer and malignant lymphomas in atopic
patients. The cohort consisted of young patients and the
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Table 1. Distribution of sex, age and clinical diagnoses with respect to outcome of skin prick testing (SPT) among

13,811 patients in the cohort.

SPT Females ~ Median  Median - . Other
result males ageat  ageyear Asthma  Rhinitis  Urticaria gjagnoses? Total
testing 1999!
Non atopic  3958/2400 38 48 1955 3991 939 1737 6358
Intermediate  730/499 36 50 367 740 236 307 1229
Atopic 3150/3074 27 38 2482 5175 646 1116 6224
Total 7838/5973 32 43 4804 9906 1821 3160 13811

1 End of follow-up period
2 Mainly eczema

cancers were few. In the present investigation the same
study design was used to further evaluate possible
relationships between atopic diseases and cancer in a
larger study group. The present study group comprised
13811 patients tested for atopy due to asthma, rhinitis,
urticariaor eczema, including the 6593 individualswho
participated in our previous study.

Material and methods

Cohort

The cohort consisted of a consecutive series of
patients, 5 years of age or older, skin prick tested in
1976-1999 at the Lung and Allergy Clinic of County
Hospital in Halmstad, Sweden. The number of residents
inthe catchment areaisabout 120000. Altogether, 14399
patients were examined but 98 were excluded as their
unique 10-digit personal identification code could not
be retrieved and another 317 were excluded because no
information on their diagnosis was available in the
medical records. Finally, 173 patients were excluded as
they had been diagnosed with cancer before skin prick
testing. Thus, the final cohort consisted of 13811
patients, 7838 of whom were women. The median age
at skin prick testing was 32 years (10" percentile 18
and 90™ percentile 57 years).

Skin prick tests and definition of atopy

Skin prick tests (SPT) were performed as a part of
theroutinework at the clinic with the following inhalant
alergens: Dermatophagoides pteronyssinus, horse, dog,
cat, timothy, mugwort, birch, and Cladosporium. During
the years 1977-1979, 1:100 (w/v) extracts produced at
SahlgrenskaHospital, Gothenburg, Sweden, were used.
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In 1980, 5000 PNU/mlI Neohelisen (Allergopharma,
Reinbeck, Germany) and in 1981-1999 biologically
standardized Soluprick extracts (ALK, Copenhagen,
Denmark) were used. The strength of the Soluprick
extracts was 1 HEP (Histamine Equivalent Prick) in
1981-1982, 5 HEPin 1983-1985, 3 HEPin 1986-1987,
and 10 HEP in 1988-1999. Test results were recorded
according to the Nordic Guidelines [16]. An allergen-
induced wheal of the same size as that induced by the
positive control (histamine 1 g/l in 1977-1985, 3 g/l in
1986-1987, and 10 g/l in 1988-1999) was recorded as 3+
and a wheal half the size of 3 + was recorded as 2+.
Subjects with a positive SPT (= 2+) with one or severa
of the allergens were defined as atopic. Those with
completely negative SPT results for all allergens were
defined as non-atopic, and those with intermediate test
results (1+) constituted an intermediate group. In the
cohort, 6220 patientswere atopic, 1229 had intermediate
results in the SPT, and 6358 were non-atopic.

Clinical diagnoses

The definitions of airway diseases were those used
in clinical practice. Patients reporting symptoms such
as dyspnoea or wheezing on exposure to allergens,
unspecific irritants, or exercise, or showing reversible
airway obstruction on spirometry, were regarded as
having bronchial asthma. Patients with continuous or
intermittent blockage of the nose, sneezing, running, or
itching, or with symptoms of conjunctivitis not caused
by infection, were regarded as having rhinitis. Patients
having a history of chronic, acute, or recurrent attacks
of itching with erythematous cutaneous el evationswere
regarded as having urticaria. The cohort, broken down
by atopy and clinical diagnoses, isdisplayedin Table 1.
Patients could be classified as having more than one
disorder.
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Follow up of cancer incidence

Vital status in the cohort was determined as of
December, 31, 1999 (Table 2), that was the end of the
follow-up period. Information on tumours (coded
according to the International Classification of Diseases
[ICD] 7™ revision) diagnosed from 1976 to 1999 in the
cohort was obtained from the Swedish National Cancer
Registry. Date of skin prick test (SPT) was used as start
of follow up, and dates of death, tumour diagnosis or
emigration, whichever occurred first, were used as
individual end points for follow up. The median age at
the end of follow-up was 43 years (10" percentile 26
years, 90" percentile 67 years) and the median length
of follow-up was 9.5 years (10" percentile 1.5 years,
90" percentile 20 years). Expected cancer was cal cul ated

Table 2. Vital status as of December, 31, 1999 in acohort
of 13811 patientsskin prick tested for allergy 1976-1999.

Vital status N
Living in Sweden 13239
Dead 483
Emigrated 89
Total 13811

from cause-, sex-, calendar-year-, and 5-year- age-group-
specific incidence rates for the county, obtained from
the Swedish National Cancer Registry, by means of the
SYDCAP cohort program. The 95 % confidence
intervals (CI's) for cause-specific standardized cancer
incidence ratios (SIRs) were calculated by treating the
observed number as a Poisson variable, or a normal
variableif the observed value was greater than 10.

Results

The overall SIR for the 13811 subjects was close to
unity (Table 3). Therewere 401 incident cases of cancer
observed compared to 408 expected cases, which yielded
aSIR of 0.98 (95% CI 0.89-1.08). Therewas no obvious
discrepancy in overall cancer incidence with respect to
atopy test result. Moreover, in none of the sub-cohorts
the incidence of specific malignant neoplasms differed
from unity. However, when performing gender-stratified
analyses, an increased incidence of Hodgkin’s
lymphoma, based on four cases, was observed among
atopic men (SIR 4.03, 95% CI 1.00-10.3) and an
increased incidence of non-Hodgkin’s lymphoma
(NHL), also based on four cases, was observed among
atopic women (SIR 4.52, 95 % CI 1.23-11.6).
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Among women with asthmaor rhinitis, theincidence
of acute myeloid leukemia (AML) was increased (five
cases, SIR 4.38, 95% Cl 1.42-10.2), but therisk increase
was seen only among non-atopic women (four cases SIR
7.31, 95% CI 1.99-18.7). Among men with rhinitis, the
incidence of rectal cancer wasincreased (12 cases, SIR
2.19, 95 % CI 1.11-3.82), but the risk increase was
observed only among non-atopic subjects (seven cases,
SIR 2.49, 95% CI 1.00-5.14). Finally, the risk excess
for malignant melanoma was restricted to women with
urticaria (6 cases, SIR 2.78, 95 % CI 1.02-6.05), but the
risk increase was again observed only among non-atopic
subjects or subjects with intermediate atopy (six cases,
SIR 3.80, 95% CI 1.39-8.27).

Discussion

The main finding of our study was that atopy did not
predict overall cancer risk and therewas no coherent risk
pattern for specific neoplasms. Increased tumour risks
related to clinical symptoms were observed only among
subjects who had proved non-atopic at testing.

The present study was based on consecutive patients
skin prick tested at an alergy clinic, which may have led
to the cohort probably including relatively more subjects
with strong dlergic reactions, as compared with the total
group of alergic subjects from the genera population in
the catchment area. Thisis, however, not a problem, but
rather an advantage, asit addsto the precision of the study
without compromising its validity. Neither is there any
concern of amisclassification biasin the present study as
the definition of atopy was based on a well-standardized
SPT procedureand therewasacompletefollow-up against
the Swedish Cancer Register, which has a very high
diagnostic accuracy [17]. Approximately 97% of the cases
are morphologicaly verified.

Unfortunately, no information on smoking habitswas
available for the subjects in the present cohort, but a
Swedish cross-sectional study showed that in adultsthere
is an association between current exposure to tobacco
smoke and a low prevalence of atopic disorders [18].
The prevalence of allergic rhino-conjunctivitis was
25.1% among non-smokersand 12.8% among those who
smoked at least 20 cigarettes per day. Thus, we cannot
excludethat when comparing cancer incidence between
atopic subjectsin the cohort and the general population,
there were a dight negative confounding for tobacco
related tumours.

Despitetherelatively large cohort, we still consider
themain limitation of the study to be alack of statistical
power for assessing the associ ation between atopy and
rarely occurring tumours. Most of the examined
subjects in the cohort are still young, and if atopy
predicts cancer risk mainly occurring lateinlife, it may
till betoo early for aproper evaluation. Another aspect
is that the present study design can give no clues to
whether atopy may increase or decrease the risk of
childhood cancers.
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The present finding of anear uniformrisk for overall
cancer, corroborating the finding in our previous less
informative study [15], supports previous observations
that there may be no relationship between atopy or
alergic conditions and overall cancer risk [7, 8], and
speaks against both increased [9-11] and decreased [1-
6] cancer risks previously observed.

Results from our previous cohort study indicated
atopy to be a risk factor for breast cancer in women,
based on 7 incident cases[15]. The present results, based
on 21 incident cases, give no support at all to such a
risk increase. It should be noted that thereis an overlap
between the two studies; all patients from the previous
study are also included in the present one, containing a
much larger number of cases. The previous study
indicated that there was an about four-fold risk increase
for al malignant lymphomas among atopic subjects[15].
Thiswas of someinterest becausee.g. NHL isassociated
with immune deficiency [12] as well as with
autoimmune diseases [14]. Significant NHL subtype-
specific associations for allergies to insects
(immunoblastic) and chemicals (diffuse and small cell
lymphocytic) has been reported [19], but on the other
hand also an association between allergy to plants, bee
and wasp stings and a decreased risk of NHL [20].
Moreover, no association at all was found between
alergic symptoms and NHL in some studies [21-23].
To a certain extent, the risk pattern for malignant
lymphomas remains in the present study, but the risk
increase for NHL was only seen among atopic women
andtherisk increasefor Hodgkin’slymphomaswas only
seen among atopic men. We have no biologically based
explanation for this gender- specific risk pattern. This
inconsistency illustrates that we have made a large
number of statistical analysesin the study base and that
some of the results may therefore be caused by
simultaneous inference and represent random findings.

In conclusion, in alarge prospective cohort study of
patients tested for allergy, we have not seen any
convincing associations between atopy or allergic
symptoms, and subsequent cancer risk. |n contrast to both
the immune surveillance hypothesis and the antigenic
stimulation hypothesis, our resultsadd support to theidea
that type-1 dlergy is not related to cancer risk.
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