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Introduction

Cancer is a significant leading cause of death globally. 
In 2018, there were 18.1 million new cases of cancer and 
9.6 million reported deaths. Approximately one in five 
men and one in six women develop cancer during their 
lifetime, with one in eight men and one in eleven women 
ultimately succumbing to the disease [1, 2].

Various factors, including biological, lifestyle, and 
environmental influences, have been studied in relation 
to the development of cancer [3]. Immunoglobulin E 
(IgE)-mediated allergic diseases (hereon called allergies) 
are frequently reported, particularly in developed 
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countries, and result in high morbidity and significant 
costs for healthcare systems [4, 5]. Previous studies have 
suggested a potential inverse association between allergies 
and cancer [6-8]. The most commonly reported allergies 
are atopic diseases, including allergic rhinitis, asthma, 
and eczema, as well as food allergies [9]. Currently, 
the association between allergy and oncology is of high 
interest. The European Academy of Allergy and Clinical 
Immunology (EAACI) has established a task force to 
better understand basic immune responses in both fields 
[10]. 

Given the high prevalence of allergies in the general 
population, their association with cancers has been noted. 
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However, the relationship between allergies and cancer 
whether protective or promotinghas been controversial, 
giving rise to various hypotheses [4, 11]. In general, two 
distinct hypotheses have been proposed, First, the immune 
surveillance hypothesis suggests that allergies reflect 
an enhanced ability of the immune system to recognize 
and eliminate malignant cells. For example, an inverse 
association between asthma, allergies, or high serum IgE 
levels and cancer has been reported. Second, another 
hypothesis proposes that chronic inflammation, caused by 
long-term immune system stimulation, may be a factor. 
Persistent allergies may produce oxygen-free radicals that 
could promote carcinogenesis [12-14].

Despite this field’s research, no study has shown that 
one hypothesis is superior to the other [15, 16]. Recent 
studies have revealed that the relationship between allergy 
and cancer varies depending on the type of cancer [17, 
1]. On one hand, an inverse association between allergy 
and colorectal, pancreatic, and laryngeal cancers has been 
reported, so that the risk of these cancers is reduced in 
relation to allergies. On the other hand, a direct association 
between allergy and lymphoma, myeloma, prostate, breast, 
and lung cancers has been observed, this means that the 
risk of these cancers has increased in relation to allergies 
[14, 18-20]. This despite the fact that colorectal, breast, 
and lung cancers are common worldwide [21] and their 
association with allergy has been conflicting. For instance, 
a higher prevalence of allergic rhinitis has been reported 
among patients with breast and lung cancers compared to 
the general population, while the protective role of allergy 
in colon carcinogenesis has been suggested.

Moreover, the findings suggest that the relationship 
between allergy and cancer is influenced not only by the 
type of cancer but also by the type of allergic disorders 
[22].

Therefore, based on the existing contradictions and 
contravesies about the effect of allergy on cancer, the 
present study was conducted with the aim of investigating 
the effect of allergy on three cancers, including lung, 
breast, and colorectal cancers, in order to contribute new 
evidence to the scientific literature.

Materials and Methods

Subjects
Case selection

This research was a matched case-control study 
conducted between November 2017 and July 2018. 
Eligible cases included 556 Iranian patients aged 30 years 
and above, who were referred to Shahid Bahonar Hospital 
and Javad Al-Aimeh Clinic in Kerman City. These patients 
were diagnosed with breast, lung, and colorectal cancers 
within the past year and their diagnoses were confirmed 
by pathology.The exclusion criteria included lack of 
information, non-cooperation, and having cancers other 
than the desired types. 

Control Selection
For each case, a healthy control was selected from 

among the companions of patients in wards other than 
oncology and emergency departments (with a 1:1 ratio 

of cases to controls). Individual matching was conducted 
based on age (±5 years) and gender between the case and 
control groups. Controls had no history of any type of 
cancer, and other exclusion criteria were similar to those 
of the case group. Using the cancer registry system to 
check the control information, we were able to determine 
that the controls had no history of cancer.

Primary analyses focused on history of allergies 
(irrespective of asthma) and any history of asthma 
(irrespective of allergies). In the baseline questionnaire, 
participants were asked if “a doctor ever told you that you 
have had, or have you ever been treated for hay fever, 
skin allergy, food allergy, or other allergy.” Participants 
reporting “yes” were classified as having a history of 
allergies, while those who reported “no” were classified 
as having no history; those who refused to answer the 
question or reported “don’t know” were classified as 
missing. Participants were also asked if “a doctor ever 
told you that you have had, or have you ever been treated 
for asthma.” Participants who reported “yes” were 
classified as having a history of asthma, while those who 
reported “no” were classified as not having a history of 
asthma; those who refused or reported “don’t know” were 
classified as missing.

Exposure, instruments and data collection procedures
A researcher-made checklist consisting of two sections 

was used to collect data. The first part of this checklist 
includes demographic variables such as age, gender, 
and education level. Exposure assessment was done 
based on questions from the patient, review of medical 
records and the patient’s history of clinical symptoms 
that verified in accordance with ARIA recommendations 
[23]. Based on previous studies, the validity of asthma 
and allergy assessment using questions from patients has 
been confirmed [24].

So second part include of a question on a doctor ever 
telling you that you have had, or have you ever been treated 
for hay fever, skin allergy, food allergy, or other alleries 
(pet allergies, seasonal allergies, night and activity-related 
coughing, food allergies, itching or urticaria, childhood 
respiratory infections and common colds). Individuals 
who replied “yes” were categorized as having a history of 
allergies, “no” respondents were categorized as having no 
history, and “don’t know” respondents were categorized 
as missing. furthormore, in order to increase validity 
and confirmation, the patient’s medical documents were 
reviewed if available. Also the second part of the data 
collection form includes questions about person’s lifestyle 
habits (alcohol consumption and cigarette smoking). 

In order to reduce the inter-observer error observers 
all interviews were conducted by one trained interviewer. 
Also to reduce information bias (recall bias), interviewer 
assured the participants that all information gathered 
anonymously and data would be stored confidential. A 
family representative helped us fill out the  in case of any 
problems.

Statistical analysis
Conditional logistic regression models were used 

to calculate the odds ratio (OR) and 95% confidence 
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was 0.67 (95% CI: 0.46-0.98), and for matter itching and 
urticaria it was 0.51 (95% CI: 0.33-0.77). Furthermore, 
the crude odds ratio for night cough was 2.1 (95% CI: 
1.37-3.22), and it was 1.46 (95% CI: 1.04-2.04) for 
a history of allergy since age 10. In multiple logistic 
models, night cough (AOR: 2.38, 95% CI: 1.44-3.92), 
and a history of allergy since age 10 (AOR: 5.11, 95% 
CI: 2.56-10.56) were significant. Moreover, the inverse 
association between food itching and urticaria (AOR: 
0.54, 95% CI: 0.29-1.02), matter itching and urticaria 
(AOR: 0.54, 95% CI: 0.28-1.03), allergy to pets (AOR: 
0.44, 95% CI: 0.18-1.05), seasonal cruise (AOR: 0.40, 
95% CI: 0.21-0.76), and childhood colds (AOR: 0.56, 
95% CI: 0.33-0.97) were borderline significant in multiple 
logistic regression.

Crude and AORs between allergy and lung cancer are 
shown in Table 4. The crude odds ratio for allergy since 
age 10 was 3.75 (95% CI: 1.98-7.09), for seasonal cruise 
it was 2.06 (95% CI: 1.14-3.75), for night cough it was 
2.48 (95% CI: 1.56-3.95), and for active cough it was 2.04 
(95% CI: 1.29-3.23). In adjusted model , allergy since age 
10 (AOR: 8.71, 95% CI: 3.29-23.03), night cough (AOR: 
2.40, 95% CI: 1.29-4.46), and matter itching and urticaria 
(adjusted OR: 0.26, 95% CI: 0.09-0.75) were found to be 
significant.

Discussion

In the present study, we investigated the association 
between different types of allergies and three common 
cancers: colorectal, breast, and lung. The odds of 
developing these cancers varied depending on the type of 
allergy, with some similarities observed among them.Our 
findings revealed an inverse association between different 
types of allergies and colorectal cancer. The adjusted 
odds ratio (AOR) of colorectal cancer was significantly 
lower in patients with matter itching and urticaria, as well 
as in those with active cough, compared to the control 
group. A study conducted in Western Australia in 2003, 
in Busselton, also illustrated  a reduced risk of colorectal 
cancer among individuals with a history of allergies. 
Although the exact mechanisms by which immunological 
factors influence cancer risk are not yet fully understood, it 
is suggested that patients with allergies may experience a 

interval (95% CI). Potential risk factors for cancer 
occurrence were considered in both crude and adjusted 
odds ratios (AORs) using a stepwise approach. All 
analyses were conducted using STATA (version 14.0, 
StataCorp). Statistical significance levels less than 0.05 
were considered significant.

Results

In the present study, a total of 556 cases were 
included, comprising 115 patients with colorectal cancer, 
305 patients with breast cancer, and 136 patients with 
lung cancer. Most participants in case group were men 
(71.54%), Controls and cases’ mean age was 51.64± 13.26 
and 52.24± 13.20 (P = 0.45). In the case group, most of 
the participants had an education level Under diploma 
(51.25%), while in the control group, they often had 
an education above the diploma (65.95%), and and had 
statistically significant differences (P < 0.001). Other 
demographic information about the cases and controls 
are presented in Table 1.

Among the cancer cases , 60 (57.14%) cases with 
colorectal cancer, 140 (59.32%) cases with breast cancer, 
and 47 (34.31%) cases with lung cancer had an education 
level of less than a diploma. This was compared to 
45 (26.86%), 96 (40.68%), and 90 (56.69%) in their 
respective matched controls. 

The number and percentage of allergy types according to 
the type of cancer are summarized in Tables 2-4

The crude and AORs between allergy and colorectal 
cancer are presented in Table 2. The crude odds ratio 
for seasonal cruise was 0.54 (95% confidence interval 
[CI]: 0.29-1.00), for active cough it was 0.41 (95% 
CI: 0.21-0.77), for food itching and urticaria it was 
0.42 (95% CI: 0.21-0.86), and for matter itching and 
urticaria it was 0.31 (95% CI: 0.14-0.68). In the adjusted 
model, matter itching and urticaria (AOR: 0.40, 95% 
CI: 0.17-0.94), and active cough (AOR: 0.42, 95% CI: 
0.21-0.84) were found to be significant.

Crude and AORs between allergy and breast cancer 
are shown in Table 3. The crude odds ratio for pet allergy 
was 0.28 (95% CI: 0.13-0.59), for childhood cold it was 
0.56 (95% CI: 0.35-0.88), for food itching and urticaria it 

Variables Cases N (%) Controls N (%) P-value*
Total 556 556 -
Age
     ≤50 260 (46.7) 258 (46.4) 0.92
     >50 296 (53.23) 298 (53.6)
Mean ± SD 52.24± 13.20 51.64± 13.26 0.45
Gender
     Women 160 (28.8) 160 (28.8) 0.96
     Men 396 (71.2) 396 (71.2)
Education
     Under diploma 285 (51.25) 193 (34.7) <0.001
     Diploma & above 271(48.75) 363 (65.95)

Table 1. Demographic and Basic Characteristics Variables in Case and Control Groups
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Variables Control (%) Case (%) Crude OR (95% CI) A OR (95% CI)
Education
     < diploma 45 (26.86) 60 (57.14) 2.07 (1.09-3.92) 2.39 (1.18-4.84)
     ≥ diploma 70 (56.00) 55 (44.00) Reference Reference
Smoking
     No 94 (46.53) 108 (53.47) Reference -
     Yes 21 (75.00) 7 (25.00) -
Family history of allergy
     No 61 (46.92) 69 (53.08) Reference -
     Yes 54 (54.00) 46 (46.00) 0.76 (0.46-1.27) -
Pet allergy
     No 109 (48.88) 114 (51.12) 0.17 (0.02-1.38) -
     Yes 6 (85.71) 1 (14.29) -
Allergy since age 10
     No 80 (49.38) 82 (50.62) Reference -
     Yes 35 (51.47) 33 (48.53) 0.91 (0.51-1.65) -
Seasonal cruise
     No 80 (46.24) 93 (53.76) Reference -
     Yes 35 (61.40) 22 (38.60) 0.54 (0.29-1.00) -
Night cough
     No 84 (48.28) 90 (51.72) Reference -
     Yes 31 (55.36) 25 (44.64) 0.77 (0.43-1.38) -
Activity cough
     No 72 (44.17) 91 (55.83) Reference Reference
     Yes 43 (64.18) 24 (35.82) 0.41 (0.21-0.77) 0.42 (0.21-0.84)
Food itching or urticaria
     No 81 (45.76) 96 (54.24) Reference -
     Yes 34 (64.15) 19 (35.85) 0.42 (0.21-0.86) -
Matter itching or urticaria
     No 84 (45.16) 102 (54.84) Reference Reference
     Yes 31 (70.45) 13 (29.55) 0.31 (0.14-0.68) 0.40 (0.17-0.94)
Childhood common cold
     No 92 (48.17) 99 (51.83) Reference -
     Yes 23 (58.97) 16 (41.03) 0.65 (0.32-1.31) -
Childhood respiratory infection
     No 98 (47.08) 107 (52.20) Reference -
     Yes 17 (68.00) 8 (32.00) 0.40 (0.16-1.03) -

Table 2. Association between Allergies and Colorectal Cancer

general protective effect against cancer due to altered and 
modulated immune responses [25]. The observed inverse 
association in various studies could be a reflection of the 
immune system’s ability to identify and remove cancer 
cells before being clinically apparent [26, 20].

Various studies have shown that high eosinophil and 
mast cell counts could predict better survival in patients 
with colon cancer. Additionally, in allergic patients, a 
precursor of mutagens  bind to mucus and are eliminated 
before they can become mutagens, providing a plausible 
explanation for the observed effects in colon cancer tissues 
[20, 13]. The observed contradictory results in different 
studies could be attributed to factors such as varying 
allergic conditions, inconsistent definitions of allergy, and 

a lack of adjustment for certain confounding variables [20, 
27]. In the present study, no significant association was 
found between allergy for 10 years and colorectal cancer. 
However, a study conducted by Negri and colleagues 
demonstrated that an early diagnosis of allergy history 
reduces the risk of colorectal cancer [28]. Not only the type 
of allergy but also the type of cancer could determine the 
direction and strength of the association between cancer 
and allergy. 

In our study, allergies since age 10 and night cough 
increased the odds of breast cancer; however, pet allergies 
and food or matter itching and urticaria lowered the odds 
of breast cancer. Previous research has also shown a 
significantly increased risk of breast cancer among women 
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Variables Control (%) Case (%) Crude OR (95% CI) A OR (95% CI)
Education
     < diploma 96 (40.68) 140 (59.32) 1.94 (1.36-2.75) 1.93 (1.30-2.86)
     ≥ diploma 209 (55.88) 165 (44.12) Reference Reference
Family history of allergy
     No 186 (48.56) 197 (51.44) Reference -
     Yes 119 (52.42) 108 (47.58) 0.86 (0.62-1.19) -
Pet allergy
     No 273 (47.98) 296 (52.02) Reference Reference
     Yes 32 (78.05) 9 (21.95) 0.28 (0.13-0.59) 0.44 (0.18-1.05)
Allergy since age 10
     No 210 (53.30) 184 (46.70) Reference Reference
     Yes 95 (43.98) 121 (56.02) 1.46 (1.04-2.04) 5.10 (2.56-10.56)
Seasonal cruise
     No 210 (49.18) 217 (50.82) Reference Reference
     Yes 95 (51.91) 88 (48.09) 0.90 (0.63-1.27) 0.40 (0.21-0.76)
Night cough
     No 260 (53.50) 226 (46.50) Reference Reference
     Yes 45 (36.29) 79 (63.71) 2.10 (1.37-3.22) 2.38 (1.44-3.92)
Activity cough
     No 237 (50.43) 233 (49.57) Reference -
     Yes 68 (48.57) 72 (51.43) 1.08 (0.74-1.56) -
Food itching or urticaria
     No 229 (47.71) 251 (52.29) Reference Reference
     Yes 76 (58.46) 54 (41.54) 0.67 (0.46-0.98) 0.54 (0.29-1.02)
Matter itching or urticaria
     No 227 (46.71) 259 (53.29) Reference Reference
     Yes 78 (62.90) 46 (37.10) 0.51 (0.33-0.77) 0.54 (0.28-1.03)
Childhood common cold
     No 249 (47.79) 272 (52.21) Reference Reference
     Yes 56 (62.92) 33 (37.08) 0.56 (0.35-0.88) 0.56 (0.33-0.97)
Childhood respiratory infection
     No 266 (49.17) 275 (50.83) Reference -
     Yes 39 (56.52) 30 (43.48) 0.74 (0.44-1.23) -

Table 3. Association between Allergies and Breast Cancer

with a history of allergies [11, 19, 29]. Previous studies 
have reported that epithelial cells in atopic dermatitis 
secrete high levels of thymic stromal lymphopoietin 
(TSLP), an interleukin-17 (IL-17)-like cytokine. TSLP 
activates the migration of dendritic cells (DCs) into 
draining lymph nodes, leading to the differentiation of 
naive T cells into inflammatory Th2 cells and the secretion 
of type 2 cytokines. Research has demonstrated that 
TSLP promotes human breast tumor growth by inducing 
inflammation and creating a conducive environment for 
the establishment, growth, and metastasis of primary 
breast cancer cells through Th2 polarization [11]. Another 
possible mechanism is that mast cells can contribute 
to carcinogenesis by releasing several factors involved 
in gene instability, extracellular matrix degradation 
(protease), and immunosuppression (TGF-β) [30].

Some other studies suggest that allergies could reduce 

the risk of breast cancer [31-33]. In the study conducted 
by Talbot-Smith and colleagues, no association between 
breast cancer and allergies was found [25]. The small 
number of patients and the failure to adjust for possible 
confounding factors could have led to different findings in 
various studies [34]. In addition, each study employed a 
different diagnostic approach to identify allergic patients, 
which included assessing patients’ symptoms. These 
varying approaches may have different sensitivities in 
identifying allergies, thus potentially affecting the reported 
results [35]. It could be argued that allergic patients may 
be more inclined to adopt healthier lifestyles due to their 
conditions, which could potentially moderate their risk 
of cancer.

Our study also demonstrated lower odds of lung 
cancer in patients with pet allergies and matter itching 
and urticaria. While some studies have indicated an 
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Variables Control (%) Case (%) Crude OR (95% CI) AOR (95% CI)
Education
     < diploma 90 (56.69) 47 (34.31) 3.69 (2.12-6.41) 3.84 (1.94-7.61)
     ≥ diploma 46 (34.07) 89 (65.93) Reference Reference 
Smoking
     No 110 (56.70) 84 (43.30) Reference -
     Yes 26 (33.33) 52 (66.67) 3.36 (1.72-6.59) -
Family history of allergy
     No 79 (50.32) 78 (49.68) Reference -
     Yes 57 (49.57) 58 (50.43) 1.03 (0.63-1.71) -
Pet allergy
     No 123 (49.00) 128 (51.00) Reference Reference
     Yes 12 (60.00) 8 (40.00) 0.67 (0.27-1.63) 0.25 (0.06-1.14)
Allergy since age 10
     No 107 (59.12) 74 (40.88) Reference Reference
     Yes 29 (31.87) 62 (68.13) 3.75 (1.98-7.09) 8.71 (3.29-23.03)
Seasonal cruise
     No 110 (54.19) 93 (45.81) Reference -
     Yes 26 (37.68) 43 (62.32) 2.06 (1.14-3.75) -
Night cough
     No 96 (61.94) 59 (38.06) Reference Reference
     Yes 39 (33.62) 77 (66.38) 2.48 (1.56-3.95) 2.40 (1.29-4-46)
Activity cough
     No 92 (58.97) 64 (41.03) Reference -
     Yes 43 (37.39) 72 (62.61) 2.04 (1.29-3.23) -
Food itching or urticaria
     No 95 (47.74) 104 (52.26) Reference -
     Yes 40 (56.34) 31 (43.66) 0.71 (0.41-1.23) -
Matter itching or urticaria
     No 101 (47.42) 112 (52.58) Reference Reference
     Yes 34 (58.62) 24 (41.38) 0.62 (0.33-1.15) 0.26 (0.09-0.75)
Childhood common cold
     No 100 (50.51) 98 (49.49) Reference -
     Yes 35 (47.95) 136 (50.18) 1.12 (0.65-1.92) -
Childhood respiratory  
infection
     No 113 (59.90) 109 (49.10) Reference -
     Yes 22 (44.90) 27 (55.10) 1.26 (0.69-2.31) -

Table 4. Association between Allergies and Lung Cancer

increased risk of lung cancer in patients with asthma, 
limited research has explored the relationship between 
lung cancer and other types of allergic conditions [22]. 
A study conducted in Montreal on men and women aged 
35 to 75 years revealed an inverse association between 
allergy history and lung cancer, whereas our study found 
that allergy since age 10 and night cough increase the odds 
of lung cancer. Additionally, a study by Mariam El-Zein 
and colleagues found a distinct difference in the risk of 
developing lung cancer based on the onset of allergic 
disease before or after the age of 20, with no observed 
difference regarding the time elapsed since the onset of the 

allergic disease [36]. Another study showed a higher risk 
of lung cancer in patients with asthma, yet it revealed an 
inverse association with allergy, where in the role of IgE 
was discussed. The associated allergic symptoms linked 
to IgE may confer a protective function, facilitating the 
rapid clearance of pathogens, harmful natural toxins, 
and other carcinogenic antigens before they initiate 
malignant neoplasia in tissues [13]. In IgE-mediated 
allergies, elevated levels of IgE can bind to tumor-specific 
antigens, facilitating antibody-dependent cytotoxicity and 
antibody-dependent cellular phagocytosis mechanisms. 
Additionally, IgE can stimulate the production of reactive 
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oxygen metabolites and nitric oxide, which play crucial 
roles in tumor eradication [37].

In general, allergic diseases may be inversely 
associated with colorectal cancer, but IgE reactivity may 
have different effects on cancers, as evidenced by the 
increased odds of breast and lung cancers in our study. 
Deviation of the immune system towards T helper type 2 
(Th2) cells may play a significant role. Unlike Th2 cells, 
Th1 cells produce pro-inflammatory cytokines and play a 
central role in immunity against infections, the elimination 
of cancer cells, and autoimmune disorders [38]. Imbalance 
in Th1/Th2 pathways is responsible for numerous immune 
disorders, including allergies. Since Th1 and Th2 cells 
can have inhibitory effects on each other, overactivation 
of one system may exacerbate or alleviate symptoms 
caused by the otherOne of the strengths of our study is the 
consideration of different types of allergies and cancers; 
however, it should be noted that we could not collect 
information about patients’ treatment [11].

In summary, we observed lower odds of colorectal 
cancer in patients with matter itching or urticaria and 
active cough. Lower odds of breast cancer were detected 
in patients with pet allergy, night cough, food and matter 
itching or urticaria, as well as childhood common cold. 
Additionally, pet allergy and matter itching or urticaria 
were protective against lung cancer. However, night cough 
and allergies since age 10 increased the odds of both breast 
and lung cancers. 

One of the most crucial challenges for any case-
control study is selecting the optimal control group. 
Most researchers agree, there is no ideal control group 
in a case-control study, and researchers must carefully 
consider the representativeness of the control group, 
because a biased control group can lead to wrong results 
[39]. In this study, we selected hospital controls, despite 
the well-documented tendency for the use of hospital 
controls to weaken or obscure relationships [40, 41] 
,but the majority of our results remained statistically 
significant. 

Furthermore  case-control studies are subject to recall 
bias, although this is unlikely to be a significant issue 
when studying allergies because the relationship between 
allergy and disease is not well known. Also We measured 
variables as binary, so there might be measurement errors 
which affects the results.

In conclusion, our findings showed that pet allergy 
reduces the odds of developing breast and lung cancers, 
whereas night coughing and allergies since age 10 increase 
the odds of developing this cancers. Furthermore, itching 
or urticaria due to environmental factors demonstrates a 
protective role against all three cancers colorectal, breast, 
and lung cancers.Generally allergies and cancer have a 
site-specific assciatio . To confirm these findings and 
understand the reasons behind these associations, more 
investigation is required.
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