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Abstract. Background: This study aims 1o explore the
debatable role of allergy in breast cancer (BC) by using
country-specific biological markers, namely levels of the most
prevalent allergen-specific immunoglobulin E in Gregee.
Patients and Methods: Blood samples and clinical
informarion were collected vver @ 30-moneh period from 103
women wilh histologically-confirimed BC and 103 controls
from two university hospitals in Athens. Allergen-specific
IgE, against the 12 prevailing allergens in Greece were
determined; thereafter, a score comprising the sum of the
individual valuwes for this bamery of serological IgE
determinations was created. Bivariale and mulriple fugistic
regression analyses were underinken Using case-conrol statls
as the outcame and IgE-scores as the predictor variable,
conirolling for socio-demographic, gynecologicul and Itfesnle
confounders. Results: The serum lgb score seemed to be
positively related (0 BC (OR: ~1.73; CI: 0.93 -3.14; p-value:
0.07. A positive correlation between serological evidence
and ailergic history among contrals was also found (p-vafue:
0.06). Canclusion: This investigation suggesis an IgE-
mediated allergic response among wohien with BC In
comparison o their controls. The finding needs confirmation
by immuno-epidemiological investigation ic clarify the
directivnality of this association und whether laboratory-

ascertained atopy can be considered as « risk-marker of

susceptibility in the development of BC.
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In Europe, breast cancer (BC) i3 the most common form of
malignancy and the primary cause of death due 10
neoplasms amongst females (13, Mortality rates from the
discase demonstrated an upward trend from 1951 10 1990
and have subsequently declined in most Europcan
countries, with the exception of central and easiern Europe
{2). Likewise, accumulating evidence from several countries
indicates that rising trends in asthma prevalence amongst
adults may have platexued after increasing for decades {3-
S}, though concerns have beep expressed as {0 what extent
these trends reflect a genuine trend.

The association of cancer with allergy has becn supported
by two opposing hypotheses. The first considers that tumor
immune-surveillance operaies nore stficiently in those
individuals who have allergies and plays a protestive role
leading to better detection and destroction of matignent cells,
The sccond holds that the immune system can cnhance the
inflammatory respanse and favor malignant trapsformation
through mechanisms of repeated tissue Tepair that tesull it
random pro-oncogenic mutations in actively dividing stem
cclls (6). Several large epidemiological studies potaf towards
the inverse relation of allergy 1o colorectat capcet (7-9), brain
cancet (10-12) and leuketia (13-17), and positive, not lnverse
association, with lung cances (18-24), whereas with respeet to
the association of allergy with non Hadgkin's lymphoma risk
(25-28) and pancreatic CAnces (29-34), the resulls vuried
notably among different studies.

Current epidemiclogical data do not provide any insight
as o the tole of allergy in breast cancer risk development.
The inconsistent findings may be partly due to diffcrences
in defining allergy and assessing the associated atopic
disorders. The aim of the present study was to explore the
asgociation between breast cancet gnd allergic condilions
assessed by the determination of country-specific hiological
markers for atopy, namely allergen-specific immunogiobulin
E (1pE) antibodies.
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Patients and Methods

Fatients and controls. During a 30-momth period, newly diagnosed
and histologically confirmied cases of brenst cancer were tdentified
at the University of Athens tcaching hospitals '€, Venizelow and
‘Laike'. Among the 118 women wha were identified, 103 agreed to
participate and were included in the study.,

For cach breast cancer patient, a woman of similar age
concurrently sdmitted in the same hospitals who cither had a
mammopram indicating the absence of any detectable masses or who
was hospitalized in the orthopaedic department with MINOL trauma
was recruited as a coutrol. The controls had never been disgnosed
with goy form of cancer, Fifteen of the selected controls were unable
or unwilling to collaboraie and were properly substituted.

All cases und controls were of Greek nationality and were
interviewed by one of four trained interviewers using the same pre-
coded questionnaire. Information pertaining to demographic,
anthropometric and reproductive variables as well as lifestyle
characeeristics including alcohal CONSumprion was obtained. A
history of allergic disorder was detined as rhat comprising at least
vne of the following: asthrna, allergic rhinitis, ailergic conjunctivitis,
pharmaceutipsl allergy and urticaria. The study protocol was
approved by the University of Athens Medical School Ethics
Comimnitice and was in accordance with the Helsinki Declaration
of 1975 and all participants provided informed cogsent.

Collection of serum. F asling blood samples were collected during
routine ¢linical procadures before the iaitiation of therapy from all
£ases and controls (no later than 09:00 h). At the time of blood
drawing for 1he determination of alfergen-specific IgE, noge of the
shindy subjects were taking sany medication that cguld affect immune
homeostasis and they were all free of infection.

Measurement of IgE antibodies. To determine the allergen-spexific
IRE antibodies, blood samples were ceuntrifuged and the sera
obtained were stored at =70"C blinded as 1o ¢asc-control status,
Frozen samples were transferred to the Departmen: of
Immunology and Histocompatibility of the University of Theysaly
Medical School in Larissa where atlergen-speeific IgE lavels were
determined using an enzyme immunoassay (EIA) (HY . TEC ™.
Hycor Biomedieal, Inc. Garden Grove, CA, USA). The sensitivity
of this assay wag 035 1U/mL und the mtra-assay coafficient of
variation was 7%. In particulsr, serum levels of the specific Igk
antibodies against the 12 most prevalent allergens in Gresce wers
measured. Measurements of individual IgE antibodics were
subseyuently combined in a total serological IgE scure indicating
the degree of the serologic IgE mediated allergic response.

Statisiics. Frequency distrivutions of cases and conttols by the study
vafiables were derived and subsequently the ussociation of the
serological {gE score with the history of aropy 4mong controls was
examined. To study the possible association of the scrologicnt Iak
score with breast cancer, the data were modeled throngh unjvariate
and multivariate unconditionsl togistic regression models using
tass/control status as the outcome and the IgE score as the
predicror variable {n the latter case also controlling for a scries of
poasible covfounders, namely age, education, height, BMI, age at
menarche, parity, age at menopause and alechol consumption, The
SAS statistical package (SAS Institute Inc, NC, USA) was used in
all analyses (383,
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Resnlts

The distribution of 103 women with newly diagnosed brease
cancer and 103 individually age-matched control wonien by
selected rigk factors for breast cancer and by 12E score is
shown in Table 1. These datu ure mosily descriptive and not
dircetly interpretable because of mutual confounding, but
they reveal most of the established host risk factors for breast
cancer. Thus, womlen with breast cancer were somewhat
taller, had an carlier menarche, were more frequently alechol
consumers and were older at menopause compuared with the
cuntrols. With respect to bodv mass index {BMI) and parity,
duta are shown by menopausal status because obesity and
nulliparity have different breast cancer risk unplications
among pre- and postmenopausal women, Concerping
postmenopausal women, cases were rather more obese and
had their first birth at an older age than the controls,

Table II, shows the association of serological IgE score
with a history of atopy among the 103 control women, There
is an indication of borderline statistical significance
(£~ 0.06) that both history and serofogical examination
point towards a similar underlying process for allergic
responses 1o one or more allergens.

Univariate and multivariate analysis findings regarding
Lhe association of breast cancer with the country-specific
serological IgE score are presented in Table 1. There
seemed 1o be a positive association between serologic IgE-
mediated ailergic response and breast cancer risk in the
univariate analysis which becume more substantial after
controlling for age, education, height, age at menarche,
parity, age at menopause and alcohol consumption (odds
fatio: ~ 1.73; p-value=0.07).

Dviscussion

Immnune system stimulation towards an leE-mediated
response, and the association it might kave with the
development of cancer is a highly debatable topic. Any
assoctation of aliergy/atopy and cancer is dependent on the
specific allergic condition and the particular organ site.
According to the "worra” and "toxin” hypotheses, the Th2
dependent IgE responses function to destroy and mediate
cxpulsion of a wvariety of harmful chemicals, micro-
organisms and macro-organisms (helminths} before they
can exert deleterious cffects, meluding  cancer. This
hypothesis seems to account for the increased prevalence
of allergies in recent years as being an adaptive response to
exposure 10 new pathogens and carcinogens (such as
environmental proteins and chemical pollutants) resulting
from urbanization and higher population densities {36). In
contrast, it is argued that atopy causes chromic
inflammation and therefore e¢nhances the risk of cancer
development in specific tissues (37). A joint cffect of
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‘Table ¥ Distnbution of 1035 women with bregst cancer and 103 controls by
seciodemographlc, somatometric and reproductive varniables

semlogical IgE score.

and by the

Variables Cases Cuntrols p-valus
N T N 2
Age (vears) 0.72*
<5 13 14,6 17 16.5
4554 3 .l 48 27.2
5564 27 26.2 24 23.3
6574 3 223 24 233
5+ 7 6.8 10 8.7
Education (vears) 0.13*
34 15 14.6 22 214
G 25 243 32 311
9 26 352 19 184
12 2 194 14 136
134 17 165 15 15,5
Height (¢m) .00+
= [80 13 12.6 20 194
160-164 2 214 35 53.4
1a5-168 53 51.5 23 22.3
1704 15 4.5 5 4.9
Body mass index (kg/m?)
Premenopausai G.uge
<150 pil] 55. i\ GLE
23.0-24.2 12 333 8 235
300 E 11} § 147
Postmenopausal D454
<25.0 ¥ 373 1 44.9
25.0-39.9 28 43,3 26 7.7
3.0+ 13 19.4 12 174
Age ai menarche (years) 0.00]4
<13 43 417 18 15.5
13 34 330 35 34.0
14 15 14.6 34 130
19+ 1 10.7 13 175
Age al menopause (yoars)
premenapausal 34 350 34 33.0 0.002=+
=49 19 in.d 4t 8.8
S0+ 48 46.5 23 282
Age at lirst birth (years)
Premenopausal 0.79v~e
nulligirous 11 30.6 8 23.5
<30 22 h1.1 22 6.7
30+ 3 83 4 1.8
Postmenopausal A)7e*
nuliipatous kS 4.8 10 14.5
<30 43 642 45 65.2
30+ 2 23 14 20.3
Alcahol consumption
(glasses/manth) 0.0017
15 14.8 47 458
i 18 175 23 223
1-3 7 6.2 23 22,3
47 n 243 Q &8
=5 14 13.6 1 10
Serologic IgE score .29
0 {negative) T8 757 82 9.5
1-2.99 {positive) 15 148 16 15.5
3+ {strong positive) 10 2.7 5 4.9

*H-value derived from Chi-s
Chi-square for contrast; ** P

quare for trend; **p-value derived from
-value derived from Fisher's Exact test.

Table IL Cross-tabuiation of the 103 conirol women by history of atopy
and by serological fgf score.

Ristory ol atopy pealue
Serological [2E score Nor Yes
N k22 N ke
0 (negative) &9 831 13 65.0 0.06*
1-2.99 (positive) 1} 133 3 5.0
3+ (stromg positive) 3 36 2 o

*F-value dertived from Chi-square for trend.

Table [T Lnconditional logistic ragression devived odels ratios {ORs) and
3% confidence intervals (93% {Fs} for breast cancer associated with
serological IgE score in univannte and mullivanate {controlling for age,
education, heigh;, BMI. age at menarche, Parity, axe ¢t menopase wnd
alcohol consumygtion) models.

Variable: seralogical 1gE score OR 5% Cls rvilue
(2 degrees more)

Univariste mode) 1.28 (.81 204 0.39
Multivariate model 1.73 0.95 3 0.07

asthima with specific gene polymorphisras increasing the
susceptibility to cancer of specific sites, such as hung cancer
has also been reported (38). Logical findings concerning
breast cancer and atopy, however, have failed to support.
vither of the two hypotheses and no plausible theory to
explain the reportad results has been presented.

The association of allergic disease with respect to breast
cancer has been examined in previous studies, but the

~tesults have not shown any strong positive correlation. Two

prospective studies demonstrated & slightly. non-significant,
increased risk of breast cancer among women who reported
4 previous history of allergy (39, 40). In an earlier cohort
study, the incidence of breast cancer was signiticantly
enhanced (OR: 2.5, 95%CT 1.01-5.16) among patients with
positive skin prick tests (41). This finding though was
refuted in a lurger cohort study conducted by the same
investigators, where the evidence of any association
between breast cancer and atopy was not statistically
sighificant (42). In contrast, 4 population-based cages-
control study in the United States found that a positive
allergic history among women oldcr than 35 years of age
was aszociated with a reduced risk of developing breast
cunver (OR=0.77, Y5% CI, 0.60-.99) {43). A prospective
study of the Busselton cohort, fuiled to show an association
of breast cancer with allergy/atopy (44). Finally, the most
recent large case-control analysis that assessed allergen-
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specific IgE positivity in combination with reported
diseases related to atopy (asthma, hay fever and atopie
dermatitis) also revealed ap increased risk of breast cancer
associated with atopy that did not reach statistical
significance (OR 1.20, 95% CI 0.87-1.66) (43).

The inconsistent and contrasting nature of these
findings has been attributed to methodological wssues
including small numbers of patients, lack of adjustment
for possible confounders such as alcobol consumption,
and selection biases that might compromise the vahidiry
and affect the comparability of the studies (46).
Furthermore, each study has utilized a different
diagnostic approach for the identification of the allergic
patients, including the evaluation of the patients’
sviptoms and scveral in vitro and/or in vive diagnostic
procedures, Each of these approaches might have
different sensitivity in identifying allergy and eventuaily
affsct the reported results,

Allergic patients as a study population share some unicque
characteristics that may act as confounding factors in casce
control studies that attempt to correlate atopy with breast
cancer. Duge to their condition, thosc suffering from an
ztopic disorder may demonstrate a greater awaraness of
personal health and be in closer contact with their
physicians. Therefore, they might be more gnthusiastic to
engage tn breast cancef screenipg procedures than the
general population and they tend to adopt 4 healthier
jifestyle which might moderate the risk of cancer
development. On the other hand, patients with cancer may
suffer from immuno-suppression leading 10 the reduction of
symptoms associated with allergy.

The main strength of the present study relates to the
underiaking of blind and simultanecus biochemical
determinations of specific 1gE antibodics. Thus, the analysis
was based on 2 score comprising specific IgEs as a marker
ot atopic predisposition rather tban relying on reported ..
symptoms as a definition of altergy. As in most studies
probing the etiology of breast cancer, however, the study
was of moderate size, and power limitations impose caution
in the interprotation of the results.

In conclusion, the results of the present study could be
interpreted as pointing 1o an association of breast cancer
with 1gE-mediated allergic disorders. Studies cxpioring
the relationships between risk of cancer development and
allergic responses need to utilize firmly standardized
criteria in order to improve accurate ussessment of the
"exposure” upder investigation. Further immuno-
spideminlogical sindics may be able w0 clarify the
directionality of the underlying pathophysiological
mechanism, namely whether the elevated Igh levels arc a
consequence of the process of tumor development or
wheather allergy ilself plays a role in the pathogenesis of
the disease.
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