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Simple Summary

Pancreatic cancer remains one of the most aggressive cancers worldwide. There has been
growing interest in IgE immune-related disorders, such as asthma, as potential modifiers
of pancreatic cancer risk; however, findings have been inconsistent. While some studies,
especially those with a case–control design, suggest a possible protective effect of asthma
on pancreatic cancer risk, others report no association or even an increased risk of devel-
oping or dying from pancreatic cancer. In this systematic review, we identified 27 studies,
comprising 14 case–control studies and 13 cohort studies, and narratively summarized
their findings and methodology. The inconsistent, and in some cases contradictory, results
may be attributed to differences in study design (case–control vs. cohort), how asthma
was identified, and adjustment for confounders. Future clinical and laboratory studies are
warranted to clarify the true relationship between asthma and pancreatic cancer.

Abstract

Background: Pancreatic cancer is an aggressive malignancy, largely due to its vague clinical
presentation and delayed diagnosis. Knowledge of the risk factors is essential to combat
this disease. Increasing interest has been directed toward immune-related disorders and
their effect on pancreatic cancer development. Studies have investigated the relationship
between asthma and pancreatic cancer; however, findings are inconsistent, with some
studies reporting a protective association, while others failed to detect any differences.
In light of these inconsistent findings, we conducted a systematic review of the available
literature to clarify the link between asthma and pancreatic cancer. Methods: We identified
studies published from 1978 through December 2025 that investigated the association
between asthma and pancreatic cancer using PubMed, Scopus, and Embase databases,
searched on 2 February 2026. Eligible studies were English-language comparative studies
evaluating the association between asthma and pancreatic cancer, including case–control
and cohort studies. Eligible outcomes were pancreatic cancer incidence or pancreatic cancer
mortality. Studies that did not assess both asthma and pancreatic cancer were excluded.
Studies were classified by design, assessed for bias and quality using the Newcastle–Ottawa
Scale, and presented as a narrative review. This review was reported in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) reporting
guideline. Results: A total of 27 studies were included, comprising 14 case–control studies
and 13 cohort studies. Overall, the available literature demonstrates discordant findings
regarding the association between asthma and pancreatic cancer. While some studies
suggest a potential inverse relationship, others report a null or even positive association.
Conclusions: The current evidence on the association between asthma and pancreatic cancer
remains inconsistent. The discrepancies across studies likely reflect variations in study
design, differences in asthma ascertainment, and inconsistent adjustment for established
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confounders. Future studies with objective asthma diagnosis and adequate confounder
control are warranted to clarify this association.

Keywords: pancreatic cancer; asthma; atopy; allergy

1. Introduction
Pancreatic cancer (PC) is a growing global health burden and poses a significant

challenge for clinicians, surgeons, oncologists, and health systems worldwide. In 2022, it
accounted for nearly 467,000 deaths globally, making it the sixth leading cause of cancer-
related death [1]. Although relatively uncommon compared to other types of malignancies,
its mortality rate is disproportionately high, with an overall 5-year survival of only 13% [2].
Moreover, epidemiological projection studies estimate that the prevalence of pancreatic
cancer will increase by approximately 12.3% by 2040 compared with 2019, further highlight-
ing its public health impact [3]. A thorough understanding of the pathological pathways,
including the risk factors that drive PC development, is essential to combating this disease.
PC is a multifactorial disease with a range of well-established risk factors. These include
environmental exposures such as tobacco use and obesity [4,5], as well as prior medical
conditions that significantly contribute to pancreatic carcinogenesis, most notably chronic
pancreatitis [6] and diabetes mellitus [7]. In addition, several inherited predisposition genes
have been linked to the development of pancreatic cancer, including pathogenic variants in
BRCA, ATM, and CDKN2A [8]. Furthermore, multiple hereditary cancer syndromes such
as Lynch syndrome and Peutz–Jeghers syndrome have been shown to increase the risk
of developing pancreatic cancer [9,10]. Beyond these established risk factors, increasing
interest has been directed toward immune-mediated conditions, including asthma, atopic
diseases, and allergic disorders (such as food, animal, and other allergies), as potential
modifiers of pancreatic cancer risk. Asthma is a chronic immune-mediated obstructive
airway disease characterized by bronchial hyper-responsiveness and bronchospasm in
response to various allergens. Clinically, it presents with recurrent wheezing, cough, and
dyspnea, typically triggered by allergen exposure and environmental factors such as cold
air and other stimuli [11]. Similar to other atopic conditions, including atopic dermatitis
and allergic rhinitis, the pathogenesis of asthma is driven by type 2 helper T-cell (Th2) im-
mune responses and additional key immunologic components, including immunoglobulin
E (IgE), interleukin-4 (IL-4), and the IL-4 receptor α (IL-4Rα) [12]. Previous epidemiologic
studies have suggested a possible association between asthma and pancreatic cancer; how-
ever, the reported findings have been inconsistent. While some studies have observed an
inverse association with pancreatic cancer risk, others have reported no significant differ-
ence or even a potential increased risk. In light of these conflicting results, we conducted
a PRISMA-compliant systematic review of the available literature to clarify the associa-
tion between asthma and pancreatic cancer incidence and mortality. Reported findings
were systematically assessed for bias and quality using the Newcastle–Ottawa Scale and
presented as a narrative review.

2. Methods
2.1. Selection Process

This review was performed in accordance with the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guidelines [13]. The review proto-
col was not registered. Studies published from 1978 to December 2025 were identi-
fied through PubMed, Scopus, and Embase. Searches were conducted using the terms
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“Asthma”, “Atopic diseases”, “Allergy”, “Atopy”, “Cancer”, “Pancreatic neoplasm”, “Ma-
lignancy”, and “Pancreatic adenocarcinoma” in multiple combinations on 2 February 2026
(Supplementary Table S1). A single reviewer (B.D.) screened titles and abstracts according
to predefined eligibility criteria. The full texts of eligible articles were independently as-
sessed by two authors (B.D. and A.N.). Covidence systematic review software (Veritas
Health Innovation, Melbourne, Australia; available at www.covidence.org) was used to
manage the screening and selection process.

2.2. Eligibility Criteria

Inclusion criteria were English-language publications that employed quantitative com-
parative study designs, including case–control and cohort studies. Previously published
meta-analyses and pooled analyses were identified and discussed separately, but were
not counted among the included studies, to avoid double inclusion of the same datasets.
Asthma had to be specifically addressed within the definition of atopic disorders, either
examined independently or as part of a broader atopy diagnosis. Eligible outcomes were
pancreatic cancer incidence or pancreatic cancer mortality. Studies that did not evaluate
both pancreatic cancer and asthma were excluded from the review.

2.3. Data Extraction

Both authors (B.D. and A.N.) independently assessed the full texts of all eligible studies.
Data were extracted into a shared file, including study design, population, number of cases
and controls, effect estimates, and adjustment for confounders. Discrepancies between the
two authors were resolved by discussion, and the reported data reflect their consensus.

2.4. Risk of Bias Assessment

Study quality was assessed using the Newcastle–Ottawa Scale (NOS) [14]. Two authors
(B.D. and A.N.) independently performed the assessment, and disagreements were re-
solved by discussion. Studies scoring 7–9 stars were considered of high quality, 4–6 stars
of moderate quality, and 0–3 stars of low quality. The scoring criteria are detailed in
Supplementary Material S2.

2.5. Data Synthesis

Outcomes were classified as pancreatic cancer incidence or pancreatic cancer mortality
and are presented in separate tables. Additionally, studies were categorized according to
how asthma was evaluated. Studies that evaluated asthma specifically were classified as
Category A, and studies that evaluated asthma as part of a broader atopic phenotype were
classified as Category B. The reported associations were categorized as inverse, null, or
positive, based on whether the confidence interval (CI) of the adjusted estimate lay entirely
below 1.0, included 1.0, or entirely above 1.0, respectively.

A meta-analysis was not performed due to marked heterogeneity in methodology
across the included studies, particularly in asthma ascertainment, study design, outcome
definition, effect measures, and adjustment for confounders. Therefore, the data were
synthesized narratively.

3. Results
3.1. Study Selection

A total of 3086 studies were identified. After removing 179 duplicates, 2907 studies
were screened, and 66 full-text articles were assessed for eligibility. Of these, three meta-
analyses and one pooled analysis were discussed separately. A total of 27 primary studies
were included: 14 case–control studies and 13 cohort studies. The study selection process
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is summarized in the PRISMA flow diagram (Figure 1). Additional studies assessing
the underlying mechanisms were searched and incorporated into the Introduction and
Discussion to clarify the immunologic and pathogenic pathways that may be shared
between asthma and pancreatic cancer.

 

Figure 1. PRISMA 2020 flow diagram.

3.2. Risk of Bias

According to the Newcastle–Ottawa Scale, 8 studies were of high quality (7–9 stars),
16 of moderate quality (4–6 stars), and 3 of low quality (0–3 stars) (Tables 1 and 2).

Table 1. Risk of bias assessment of the included case–control studies using the Newcastle–Ottawa
Scale.

Study
[Ref] Selection Comparability Exposure Total Quality

He et al., 2025
[15]

★★ ★★ ★★ ☆☆ ★★ ★★ ★★ ☆☆☆☆ 6/9 Moderate

Gómez-Rubio et al., 2017 (Ann Oncol)
[16]

★★ ★★ ★★ ☆☆ ★★ ★★ ★★ ☆☆☆☆ 6/9 Moderate

Gómez-Rubio et al., 2017 (Gut)
[17]

★★ ★★ ★★ ☆☆ ★★ ★★ ★★ ★★ ☆☆ 7/9 High

Maisonneuve et al., 2010
[18]

★★ ★★ ☆☆☆☆ ★★ ★★ ★★ ☆☆☆☆ 5/9 Moderate

Holly et al., 2003
[19]

★★ ★★ ☆☆☆☆ ☆☆☆☆ ★★ ☆☆☆☆ 3/9 Low
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Table 1. Cont.

Study
[Ref] Selection Comparability Exposure Total Quality

Bueno de Mesquita et al., 1992
[20]

★★ ★★ ★★ ☆☆ ★★ ☆☆ ★★ ☆☆☆☆ 5/9 Moderate

Mack et al., 1986
[21]

★★ ★★ ★★ ☆☆ ☆☆☆☆ ★★ ☆☆☆☆ 4/9 Moderate

Silverman et al., 1999
[22]

★★ ★★ ☆☆☆☆ ★★ ★★ ★★ ★★ ★★ 7/9 High

Dai et al., 1995
[23]

★★ ★★ ☆☆☆☆ ★★ ☆☆ ★★ ☆☆☆☆ 4/9 Moderate

Farrow et al., 1990
[24]

★★ ★★ ☆☆☆☆ ☆☆☆☆ ★★ ☆☆☆☆ 3/9 Low

Jain et al., 1991
[25]

★★ ★★ ★★ ☆☆ ★★ ☆☆ ★★ ☆☆☆☆ 5/9 Moderate

D’Arcy et al., 2019
[26]

★★ ★★ ★★ ☆☆ ☆☆☆☆ ★★ ★★ ★★ 6/9 Moderate

Cotterchio et al., 2014
[27]

★★ ★★ ☆☆☆☆ ★★ ★★ ★★ ☆☆☆☆ 5/9 Moderate

Eppel et al., 2007
[28]

★★ ★★ ★★ ☆☆ ☆☆☆☆ ★★ ☆☆☆☆ 4/9 Moderate

Studies scoring 7–9, 4–6, and 0–3 stars were considered of high, moderate, and low quality.

Table 2. Risk of bias assessment of the included cohort studies using the Newcastle–Ottawa Scale.

Study
[Ref] Selection Comparability Outcome Total Quality

Huang et al., 2018
[29]

★★ ★★ ★★ ☆☆ ★★ ★★ ★★ ★★ ★★ 8/9 High

McWhorter et al., 1988
[30]

★★ ★★ ★★ ★★ ★★ ☆☆ ★★ ★★ ☆☆ 7/9 High

Guo et al., 2023
[31]

★★ ★★ ★★ ★★ ★★ ★★ ★★ ☆☆☆☆ 7/9 High

Choi et al., 2023
[32]

★★ ★★ ★★ ★★ ★★ ★★ ★★ ★★ ☆☆ 8/9 High

Eriksson et al., 2005
[33]

★★ ★★ ★★ ☆☆ ☆☆☆☆ ★★ ★★ ☆☆ 5/9 Moderate

Vesterinen et al., 1993
[34]

★★ ★★ ★★ ☆☆ ☆☆☆☆ ★★ ★★ ☆☆ 5/9 Moderate

Woo et al., 2021
[35]

★★ ★★ ★★ ★★ ★★ ★★ ★★ ☆☆☆☆ 7/9 High

Liu et al., 2015
[36]

★★ ★★ ★★ ★★ ☆☆☆☆ ★★ ★★ ☆☆ 6/9 Moderate

Ji et al., 2009
[37]

★★ ★★ ☆☆☆☆ ☆☆☆☆ ★★ ★★ ★★ 5/9 Moderate

Stolzenberg-Solomon et al., 2002
[38]

★★ ★★ ☆☆☆☆ ★★ ☆☆ ★★ ★★ ★★ 6/9 Moderate

Mills et al., 1988
[39]

★★ ☆☆☆☆☆☆ ☆☆☆☆ ★★ ☆☆☆☆ 2/9 Low

Robinette et al., 1978
[40]

★★ ★★ ☆☆☆☆ ☆☆☆☆ ★★ ★★ ★★ 5/9 Moderate

Turner et al., 2005
[41]

★★ ★★ ☆☆☆☆ ★★ ★★ ★★ ★★ ★★ 7/9 High

Studies scoring 7–9, 4–6, and 0–3 stars were considered of high, moderate, and low quality.
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3.3. Case–Control Studies

Fourteen case–control studies investigated the association between asthma and pan-
creatic cancer incidence. Of these, 11 evaluated asthma specifically (Category A), and 3
evaluated asthma as part of a broader atopic phenotype (Category B) (Table 3).

Table 3. Case–control studies examining the association between asthma and pancreatic cancer
incidence.

Author (Year
Published)

[Ref]

Period Country Asthma
Ascertainment Cases/Controls Adjusted for

Smoking Association
Effect

Estimate
(95% CI)

Category 1

He
(2025)

He
(2025)

[15]

From 2006

2009–2014;
2016–2018

United Kingdom
(Biobank)

Spain
(PanGenEU)

Doctor-
diagnosed

asthma

Interviews and
Questionnaire

544/2176

688/558

Yes

Yes

Inverse

Inverse

OR 0.32
(0.13–0.79)

OR 0.64
(0.43–0.92)

A

A

Gómez-Rubio
(2017), Ann

Oncol

[16]

2009–2014

England,
Germany, Ireland,

Italy, Spain,
Sweden

(PanGenEU)

Interviews and
Questionnaire 1705/1084 Yes Inverse OR 0.45

(0.36–0.55) 2 B

Gómez-Rubio
(2017), Gut

[17]

2009–2014

England,
Germany, Ireland,

Spain
(PanGenEU)

Interviews and
Questionnaire 1297/1024 Yes Inverse OR 0.64

(0.47–0.88) A

Maisonneuve
(2010)

[18]

1983–1988
Canada,

The Netherlands,
Poland, Australia

Interviews and
Questionnaire 823/1679 Yes Inverse OR 0.57

(0.34–0.97) A

Holly
(2003)

[19]

1994–2001
San Francisco Bay

Area,
USA

Interviews and
Questionnaire 532/1701 No Inverse OR 0.53

(0.37–0.75) B

Bueno de
Mesquita

(1992)

[20]

1984–1988 The Netherlands Interviews and
Questionnaire 176/487 Yes Inverse OR 0.57

(0.36–0.9) B

Mack
(1986)

[21]

1976–1981 Los Angeles
County, USA

Interviews and
Questionnaires 124/124 No Inverse RR 0.2

(0.1–0.8) 3 A

Jain
(1991)

[25]

1983–1986 Canada Interviews and
Questionnaires 249/505 Yes Null RR 0.52

(0.16–1.70) A

D’Arcy
(2019)

[26]

1992–2013 USA ICD-9 43,232/81,234
No—Patients
with COPD

were excluded.
Null 4 OR 0.94

(0.88–1.01) A

Cotterchio
(2014)

[27]

2011–2012 Canada Questionnaires 345/1285 Yes Null OR 0.89
(0.60–1.30) A

Eppel
(2007)

[28]

2003–2006 Canada Questionnaires 276/378 No Null OR 0.6
(0.31–1.16) A

Silverman
(1999)

[22]

1986–1989 Atlanta, Detroit,
New Jersey, USA

Interviews and
Questionnaires 484/2099 Yes Null OR 1.0

(0.6–1.5) A

Dai
(1995)

[23]

1992–1993 China Interviews and
Questionnaires 108/275 Yes Null OR 1.0

(0.3–3.2) A
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Table 3. Cont.

Author (Year
Published)

[Ref]

Period Country Asthma
Ascertainment Cases/Controls Adjusted for

Smoking Association
Effect

Estimate
(95% CI)

Category 1

Farrow
(1990)

[24]

1982–1986 Washington,
USA

Interviews and
Questionnaires 148/188 No Null OR 1.1

(0.4–3.2) A

Abbreviations: CI, confidence interval; OR, odds ratio; RR, risk ratio; COPD, chronic obstructive
pulmonary disease; ICD, International Classification of Diseases. 1 Category A: studies that evaluated
asthma specifically; Category B: studies that evaluated asthma as part of a broader atopic phenotype.
2 High adherence to the Atopic Multimorbidity Pattern compared with low adherence. 3 Among
124 pairs who were directly interviewed, analysis of all 490 pairs, including proxy interviews, yielded
a risk ratio of 0.7 (95% CI, 0.4–1.1). 4 Sensitivity analysis requiring ≥1 asthma medication claim
reported an inverse association between asthma and pancreatic cancer (OR 0.80, 95% CI, 0.69–0.92).

A recent nested case–control study by He et al. (2025) examined the relationship
between atopic diseases, type 2 immune effectors, and pancreatic ductal adenocarcinoma
(PDAC) using data from the UK Biobank. In this analysis, 544 patients with PDAC were
matched 1:4 with 2176 controls based on age, sex, healthcare center, and genetic profile.
Asthma was present in 0.9% of individuals in the PDAC group, compared with 2.8% in the
control group. This difference corresponded to a 68% reduction in the risk of developing
PDAC (odds ratio [OR] 0.32, 95% CI 0.13–0.79). The authors additionally focused on
an independent Spanish group comprising 688 participants who were diagnosed with
pancreatic cancer and 558 controls. In this group, asthma was also associated with a
significantly reduced risk of pancreatic cancer (OR 0.64, 95% CI 0.43–0.92) [15].

A case–control study by Gómez-Rubio et al. (2017; Annals of Oncology), conducted
within the PanGenEU consortium, investigated the association between multimorbidity
patterns (MPs) and the risk of developing PDAC. In this study, 1705 patients diagnosed
with PDAC were compared with 1084 controls. The authors identified three multimorbidity
patterns, one of which was an atopic pattern comprising asthma, nasal allergies, and skin
allergies. Participants were categorized by the number of atopic conditions diagnosed
(0–3), with a score of 3 indicating the presence of all three conditions. A strong correlation
was reported between the number of atopic conditions and the decreased risk of PDAC
(OR 0.45, 95% CI 0.36–0.55) [16]. An earlier study by Gómez-Rubio et al. (2017; Gut),
similarly, based on the PanGenEU Database, investigated the relationship between PDAC
and individuals with atopic conditions. A thorough investigation of the clinical aspects
of asthma diagnosis included disease severity, asthma medications, duration, and age of
onset. 1297 patients with PDAC and 1024 matched controls were identified. Asthma was
reported in 88 PDAC cases (6.8%) and 110 controls (10.7%), yielding an OR of 0.64 (95% CI
0.47–0.88). Notably, individuals with long-standing asthma (>17 years) showed a stronger
inverse association, with an OR of 0.39. Asthma severity was assessed using definitions
from the European Community Health Survey and related questionnaires, with severity
scores categorized from 0 to 4 based on clinical manifestations. Participants with an asthma
severity score ≥2 had a 51% lower risk of PDAC than those with a severity score of 0 [17].

Other earlier epidemiological case–control studies similarly reported an inverse asso-
ciation between asthma and the development of pancreatic cancer; however, an essential
limitation of these studies was that asthma diagnosis relied predominantly on self-reported
questionnaires and interviews, without a detailed characterization of disease severity or
information regarding medical treatment [18–21].

Still, the debate regarding the impact of atopic disorders on pancreatic cancer risk
persists, as other studies have failed to identify any association [22–25].
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In a case–control study, D’Arcy et al. (2019) investigated the association between
allergic diseases (including allergic rhinitis, asthma, and eczema) and overall cancer risk.
Asthma was defined using International Classification of Diseases, Ninth Revision (ICD-9)
diagnostic codes. The study included 1,744,575 cancer cases and 100,000 controls. Patients
with chronic obstructive pulmonary disease (COPD) were excluded from the asthma analy-
sis to control for major confounders such as smoking and to reduce diagnostic misclassifica-
tion. In the asthma subgroup analysis, the study population consisted of 43,232 pancreatic
cancer cases. The primary analysis did not demonstrate an association between asthma
and pancreatic cancer (adjusted OR [aOR] 0.94, 95% CI 0.88–1.01). However, in a sub-
group analysis requiring at least one claim for asthma medication to classify participants
within the asthma group, a mild inverse association between asthma and pancreatic cancer
was observed (aOR 0.80, 95% CI 0.69–0.92) [26]. Cotterchio et al. (2014) [27] compared
345 pancreatic cancer cases from the Ontario Cancer Registry with 1285 population-based
controls. The asthma group was further stratified into allergic and non-allergic subtypes;
neither subtype showed a protective association with PDAC risk, consistent with the
author’s prior study [28] (Table 3).

3.4. Cohort Studies

Multiple cohort-designed studies have aimed to study the link between asthma and
pancreatic cancer. Given their design, these studies provide clearer temporal information
and are less prone to recall bias compared with case–control studies. Of the 13 cohort
studies included, 10 assessed pancreatic cancer incidence and 3 assessed pancreatic cancer
mortality (Tables 4 and 5).

3.4.1. Asthma and Pancreatic Cancer Incidence

Huang et al. (2018) evaluated atopic allergic conditions, including asthma, in rela-
tion to pancreatic cancer risk in a Multiethnic Cohort study [29]. This study included
187,226 participants from five major ethnic groups: White, African American, Latino,
Japanese American and Native Hawaiian cohort which followed for a mean duration
of 16.2 years. Participants were classified based on self-reported questionnaires, in which
individuals were asked whether they had ever been diagnosed with asthma, hay fever, skin
allergy, food allergy, or any other allergic condition. Those reporting at least one condition
were categorized as having atopic allergic conditions (AACs). Overall, no statistically
significant association was observed between a history of AACs and pancreatic cancer risk
(relative risk [RR] 1.00, 95% CI 0.88–1.12). Although not statistically significant, a borderline
inverse association was noted during the first five years of follow-up (RR 0.76, 95% CI
0.56–1.04), suggesting a potential early protective trend. In subgroup analyses, AACs were
associated with a significantly reduced risk of pancreatic cancer among participants aged
70 years or older (RR 0.74, 95% CI 0.56–0.98). A notable limitation in the context of this
review is that the number of asthmatic patients in the AAC cohort was not reported. An
earlier study from 1988 by McWhorter et al. investigated the relationship between allergies
(hay fever, asthma, urticaria, any allergy) and overall risk of cancer and concluded a null
association between allergic conditions and pancreatic cancer (risk odds ratio [ROR] 1.69,
95% CI 0.49–5.83). Patients with a diagnosis of asthma were present in 5.7% of the cohort
and were not associated with the overall cancer risk (ROR 1.02, 95% CI 0.63–1.65) [30].

In contrast to the studies previously discussed [29,30], which defined exposure based
on atopy as a broader phenotype, Guo et al. (2023) evaluated cancer incidence specifi-
cally among individuals with asthma using electronic health record data. In this study,
90,021 adults with a documented asthma diagnosis were compared with 270,063 adults
without asthma. Regression analyses demonstrated no significant association between
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asthma or inhaled corticosteroid use and pancreatic cancer risk [31]. A large ICD-10 code-
based cohort study by Choi et al. (2023) using data from the Korean National Health
Insurance Service assessed 9,892,633 individuals. Overall, no significant association was
observed between asthma and pancreatic cancer risk (hazard ratio [HR] 0.98, 95% CI
0.93–1.04). However, sex-stratified analyses showed a modest protective association among
allergic males (HR 0.96, 95% CI 0.93–0.99) [32].

A limitation of several previously discussed studies is that definitions of asthma
and atopic disease were predominantly based on self-reported questionnaires and ICD
diagnostic codes, without objective or quantitative diagnostic assessments. It is also
interesting to examine a study by Eriksson et al. (2005) [33], which employed skin-prick
testing with multiple inhalant allergens in 13,811 participants examined between 1976
and 1999. Patients with a prior diagnosis of asthma, defined as respiratory symptoms
following allergen exposure or evidence of reversible airway obstruction on spirometry,
were recruited to the cohort. Additional allergic conditions, including rhinitis, urticaria, and
eczema, were also included in the cohort. Among the study population, 2482 individuals
were classified as having atopic asthma, while 1955 were diagnosed with non-atopic asthma.
Participants were classified into three groups: non-atopic, intermediate, and atopic, with
the atopic group defined by having a positive skin prick test to one or more allergens.
However, the assessed cohort, even after the follow-up period, was fairly young, and the
incidence of pancreatic cancer was extremely low, preventing the detection of any significant
association between atopy or allergic symptoms and pancreatic cancer risk. A Finnish
study by Vesterinen et al. (1993) evaluated cancer risk among nearly 78,000 patients with
asthma and reported no statistically significant relationship between bronchial asthma and
pancreatic cancer [34]. Few studies have reported a positive association between asthma and
pancreatic cancer risk. The most recent of these is a study by Woo et al. (2021) [35], which
analyzed 75,307 propensity score-matched participants using the National Health Insurance
Service-based data from South Korea and concluded that a new diagnosis of asthma was
associated with a significantly increased risk for pancreatic cancer (HR 1.93, 95% CI 1.16–3.2).
However, the study was limited by a younger average age and short follow-up duration,
which may limit interpretability. A Swedish study by Liu et al. (2015) [36] investigated the
association between distinct asthma presentations and multiple cancer types, including
pancreatic cancer. The asthma cohort was stratified into predominantly allergic asthma,
non-allergic asthma, unspecified asthma, and status asthmaticus. Statistical analysis yielded
a standardized incidence ratio (SIR) of 1.35 (95% CI 1.19–1.52) for pancreatic cancer among
the overall asthma population. The highest risk was observed in the unspecified asthma
subgroup (SIR 1.37, 95% CI 1.17–1.60), whereas no significant association was found for
the remaining phenotypes. However, this study did not exclude patients with COPD or
other obstructive lung diseases that may overlap with asthma, which may represent an
important confounder.

Earlier studies reporting a positive association were conducted in a highly specific
subpopulation, which significantly limits their generalizability. For example, a study by
Ji et al. (2009) [37] reported an SIR of 1.56 (95% CI 1.36–1.78) for pancreatic cancer risk
among participants who were hospitalized for asthma between 1965 and 2004 in Sweden.
Another study within the Alpha-Tocopherol Beta-Carotene Cancer Prevention (ATBC)
Study reported a positive association between pancreatic cancer risk and a self-reported
history of asthma among male smokers (HR 2.16, 95% CI 1.17–3.98) [38] (Table 4).
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Table 4. Cohort studies examining the association between asthma and pancreatic cancer incidence.

Author (Year
Published)

[Ref]

Period Country Follow-Up
(Years) 1

Asthma
Ascertainment Cohort Size Adjusted for

Smoking Association
Effect

Estimate
(95% CI)

Category 2

Guo
(2023)

[31]

2012–2020 USA 1.1 ICD-9/10 360,084 Yes Null HR 1.03
(0.73–1.45) 3 A

Choi
(2023)

[32]

2009–2017 Korea 7.3
[7.10–7.58] ICD-10 9,892,633 Yes Null HR 0.98

(0.93–1.04) A

Huang
(2018)

[29]

1993–2012 California,
Hawaii, USA 16.2 ± 4.7 Questionnaires 187,226 Yes Null RR 1.00

(0.88–1.12) B

Eriksson
(2005)

[33]

1976–1999 Sweden 9.5 [1.5–20] 4 Skin prick
test 13,811 No Null SIR 0.72

(0.09–2.60) B

Vesterinen
(1993)

[34]

1970–1987 Finland 17

Pulmonary
function
and/or
Skin test

35,126 Males No Null SIR 0.88
(0.67–1.13) A

42,826
Females No Null SIR 1.01

(0.8–1.24) A

McWhorter
(1988)

[30]

1971–1984 USA 8.97 Questionnaires 6108 Yes Null ROR 1.69
(0.49–5.83) B

Woo
(2021)

[35]

2002–2015 Korea
(NHIS-NSC) 7.60 ± 3.74 ICD-10 75,307 5 Yes Positive HR 1.93

(1.16–3.2) A

Liu
(2015)

[36]

1987–2010 Sweden 4 [1–7] ICD-9/10 439,455 No Positive SIR 1.35
(1.19–1.52) A

Ji
(2009)

[37]

1965–2004 Sweden Up to 40 ICD-
7/8/9/10 140,425 No Positive SIR 1.56

(1.36–1.78) A

Stolzenberg-
Solomon

(2002)

[38]

1985–1997 Finland
10.2 (median;

maximum
13)

Questionnaires 29,048 Yes Positive HR 2.16
(1.17–3.98) A

Abbreviations: CI, confidence interval; HR, hazard ratio; ICD, International Classification of Diseases;
NHIS-NSC, National Health Insurance Service-National Sample Cohort; ROR, risk odds ratio; RR,
relative risk; SIR, standardized incidence ratio; IQR, interquartile range; SD, standard deviation.
1 Years are reported as Mean± SD, Median [IQR], or total follow-up as presented in the original study.
2 Category A: studies that evaluated asthma specifically; Category B: studies that evaluated asthma
as part of a broader atopic phenotype. 3 99% confidence interval. 4 [10–90th percentile]. 5 Propensity
score-matched cohort drawn from 475,197 participants.

3.4.2. Asthma and Pancreatic Cancer Mortality

Three cohort studies evaluated the association between asthma and pancreatic cancer
mortality, all of which assessed asthma specifically (Category A); Turner et al. additionally
reported an estimate for participants with both asthma and hay fever (Category B). While
some studies report no significant association [39], others suggest an increased risk of
pancreatic cancer mortality among individuals with asthma [40]. A notable study by Turner
et al. (2005) [41] stratified participants according to self-reported diagnoses of asthma, hay
fever, or both, and compared them with individuals without these conditions. Relative risks
for site-specific cancer mortality were calculated. As for pancreatic cancer, no significant
association was observed among individuals with asthma alone (RR 1.02, 95% CI 0.85–1.23)
or those with both asthma and hay fever (RR 1.14, 95% CI 0.94–1.38) (Table 5).
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Table 5. Cohort studies examining the association between asthma and pancreatic cancer mortality.

Author (Year
Published)

[Ref]

Period Country Follow-Up
(Years) 1

Asthma
Ascertainment Cohort Size Adjusted for

Smoking Association
Effect

Estimate
(95% CI)

Category 2

Turner
(2005)

[41]

1982–2000 USA 18 Questionnaires 1,102,247 Yes Null

RR 1.02
(0.85–1.23) A

RR 1.14
(0.94–1.38) 3 B

Mills
(1988)

[39]

1976–1982 USA 6 Questionnaires 34,198 No Null RR 0.87
(0.21–3.63) A

Robinette
(1978)

[40]

1944–1974 USA 29 Army hospital
diagnosis 19,100 No Positive

3.4-fold
p value ≤

0.05 4
A

Abbreviations: CI, confidence interval; RR, risk ratio. 1 Total follow-up period. 2 Category A: studies
that evaluated asthma specifically; Category B: studies that evaluated asthma as part of a broader
atopic phenotype. 3 Participants reporting both asthma and hay fever, compared with those reporting
neither asthma nor hay fever. 4 Ratio of observed pancreatic cancer deaths in the asthma group vs.
the control group (17 vs. 5 deaths); p value ≤ 0.05; no confidence interval reported.

4. Previous Meta-Analyses
The inconsistent and, in some cases, conflicting conclusions described above stem from

multiple factors, including heterogeneity in study design, limited sample size, variability
in exposure and severity assessment, and different approaches to handling confounders
such as smoking and past medical history. To address these limitations, meta-analyses
are important because they increase statistical power by pooling data from broader, more
diverse study populations, thereby improving generalizability.

A recent meta-analysis by Guo et al. (2025) [42] evaluated 53 studies published in
the past 20 years that examined the association between allergic conditions and cancer
risk. The authors identified 26 terms across all included articles that refer to allergy and
grouped them into 7 allergy subtypes, including asthma. Overall, an inverse association
between allergic conditions and pancreatic cancer was observed (OR 0.85, 95% CI 0.79–0.92).
However, subgroup analyses did not show a statistically significant association between
pancreatic cancer risk and asthma (OR 0.89, 95% CI 0.65–1.23).

Similarly, an earlier meta-analysis by Gandini et al. (2005) [43] evaluated 14 population-
based studies (4 cohort and 10 case–control) published between 1981 and 2003, totaling
3040 pancreatic cancer cases. While allergic conditions overall were associated with a
reduced risk of pancreatic cancer, analyses restricted to asthma showed no association
(RR 1.01, 95% CI 0.77–1.31). Notably, Gómez-Rubio et al. (2017; Gut) [17] conducted a
meta-analysis of 10 case–control studies published between 1986 and 2014 and reported a
statistically significant inverse association between asthma and pancreatic ductal adeno-
carcinoma (OR 0.73, 95% CI 0.59–0.89). This analysis showed lower heterogeneity among
studies (I2 = 13.5%) than in previously discussed meta-analyses, likely due to the restriction
to a single study design.

Olson et al. (2013) conducted a pooled analysis of 10 case–control studies, including
3567 pancreatic cancer cases and 9145 controls. Among the six studies that specifically
evaluated asthma in addition to other allergic exposures, no significant association with
pancreatic cancer was observed (OR 0.91, 95% CI 0.64–1.30) [44].

5. Discussion
The inter-relationship between asthma and other atopic disorders and pancreatic

cancer has been the focus of numerous studies over the past decades. The changes in the
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terminology of lung disease and the changing trends in smoking prevalence further com-
plicate our ability to assess studies for earlier time periods. While the relationship between
asthma and pancreatic cancer remains largely uncertain, this review aims to highlight the
main studies that investigated this possible association and notes the disparate findings.

In this systematic review of 27 studies, seven studies reported an inverse association
between asthma and pancreatic cancer risk [15–21], fifteen studies report findings of no
significant association [22–34,39,41] and five reported positive associations [35–38,40]. Al-
though multiple immunologic hypotheses have been proposed to explain a possible link
between asthma and pancreatic cancer, none has provided a definitive explanation, as
biological evidence exists supporting either hypothesis.

Understandably, some of the discordant findings may be due to differences in study
design. Case–control studies are susceptible to recall bias and survivor bias, as many studies
excluded a large proportion of cases due to early mortality, non-response to questionnaires,
or other challenges in participant recruitment. Cohort studies, on the other hand, frequently
rely on administrative and hospital records, in which asthma may be misclassified, and are
susceptible to surveillance bias, as individuals with asthma receive more medical attention
than those without asthma. Additionally, discrepancies in asthma ascertainment signifi-
cantly contribute to the mixed results, as some studies relied on self-reported questionnaires
and others used medical interviews and objective diagnostic tools.

Differences in confounder control across studies may further explain the discrepant
findings. For example, not all included studies adjusted for smoking, a well-established
risk factor for pancreatic cancer. Inadequate adjustment for other confounders, such as
BMI, baseline comorbidities, and medication use, may also have affected the reported
results. Reverse causation is an additional concern, as early undiagnosed pancreatic cancer
may present with nonspecific and vague symptoms, prompting patients to seek medical
attention before formal diagnosis. For example, in a Swedish group of patients hospitalized
for asthma, Ji et al. (2009) [37] reported an SIR for pancreatic cancer of 2.90 (95% CI
2.10–3.89) in the first year after hospitalization, which decreased to 1.50 (95% CI 1.13–1.95)
among patients whose last asthma hospitalization occurred 5–9 years earlier, a pattern
consistent with reverse causation. In an attempt to reduce this bias, D’Arcy et al. (2019) [26]
excluded asthma claims recorded in the year before cancer diagnosis.

Although differences in methodology may account for part of the inconsistent findings,
exploration of the underlying biological mechanisms is essential for a more comprehensive
understanding of the link between asthma and pancreatic cancer.

Several biological pathways and immunologic mediators have been proposed to be
shared in the pathophysiology of asthma and pancreatic cancer. Among these factors are
IgE antibodies, which play a central role in the pathogenesis of asthma and other atopic
diseases [45,46]. Elevated serum IgE levels have also been associated with a reduced risk of
developing certain malignancies [47]. Experimental studies have demonstrated antitumor
activity of chimeric IgE antibodies in ovarian and colorectal cancer models [48,49]. Further-
more, Fu et al. demonstrated in vitro antitumor activity of IgE antibodies against pancreatic
cancer cells [50]. Overall, reports from the emerging field of allergo-oncology suggest
that higher IgE levels may play a protective role in pancreatic cancer development [51].
Conversely, He et al. [15] measured IgE levels in 688 patients with pancreatic cancer and
558 controls from the PanGenEU study and found that the inverse association between
asthma and PDAC was present only among individuals with low IgE sensitization, whereas
no significant association was observed among those with high IgE sensitization, defined
as total IgE > 100 kU/L. Other studies have suggested that allergen binding to IgE may
compromise the capacity of these antibodies to eliminate neoplastic cells by interfering
with their binding to tumor-specific antigens [52]. Nonetheless, additional studies that
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have contributed to the ambiguity surrounding the role of IgE in cancer pathogenesis have
reported that allergic conditions do not necessarily confer a protective effect and are not
associated with an increased risk of malignancy [53].

Beyond allergo-oncologic mechanisms, additional biological domains have been pro-
posed to contribute to the ongoing debate surrounding the association between asthma
and pancreatic cancer, including alterations in the microbiome. Several studies describe a
complex interplay between asthma, pancreatic cancer, and the microbiome. These studies
have reported that Porphyromonas gingivalis, a Gram-negative obligate anaerobe and a
predominant component of the human oral microbiota [54], may confer a protective effect
against allergic conditions, including asthma [55]. In contrast, P. gingivalis has been associ-
ated with an increased incidence of pancreatic cancer, potentially through acceleration of
progression from early pancreatic intraepithelial neoplasia to adenocarcinoma [56,57].

Immune surveillance and chronic inflammation are two contrasting immunologic
hypotheses proposed to explain the shared pathophysiology of asthma and pancreatic can-
cer. The immune surveillance hypothesis suggests that atopic diseases, including asthma,
may act as a protective factor against pancreatic cancer. According to this hypothesis,
the immune system is continuously stimulated by environmental allergens, resulting in a
state of hypersensitivity that enhances immune surveillance and enables the recognition
and elimination of neoplastic cells [43,52,58–61]. Conversely, the chronic inflammation
hypothesis suggests that allergic diseases involve sustained immune activation, creating
a persistent inflammatory microenvironment that may promote oxidative tissue damage,
compromise DNA repair, and thereby facilitate carcinogenesis [15,62]. Nevertheless, this
mechanism has been more consistently linked to the increased risk of lung cancer among
patients with asthma than to pancreatic cancer [63,64].

A limitation of this systematic review is that the initial screening was conducted by a
single reviewer. Although final eligibility was subsequently assessed by a second reviewer,
single-reviewer screening may have introduced selection bias. Additionally, all studies
included in this review are observational and therefore establish association rather than
biological causation.

Some eligible studies were identified through manual review of the reference list of
included articles, suggesting that the search strategy may not have captured all relevant
studies. Therefore, it remains possible that other eligible studies were not retrieved. In
addition, the inclusion of only English-published articles may have led to the omission of
relevant non-English publications. Finally, the study protocol was not registered; however,
the outcomes were defined before the search was conducted.

6. Conclusions
The available evidence is inconsistent and does not establish a clear association be-

tween asthma and pancreatic cancer. Further research is warranted to investigate this
relationship and the potential underlying immune-related pathways.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/cancers18213457/s1, Table S1, Search strategies used for each
database; Material S2, Newcastle–Ottawa Quality Assessment Scale, Material S3, PRISMA 2020
Main Checklist.

Author Contributions: Conceptualization, B.D. and A.N.; Methodology, B.D. and A.N.; Validation,
B.D. and A.N.; Formal analysis, B.D. and A.N.; Investigation, B.D. and A.N.; Data curation, B.D.;
Writing–Original draft preparation, B.D. and A.N.; Writing–review and editing, H.L., C.J.Y., N.H.,
and A.N.; Supervision, A.N., H.L., C.J.Y., and N.H.; Project Administration, A.N. All authors have
read and agreed to the published version of the manuscript.

https://doi.org/10.3390/cancers18213457

https://www.mdpi.com/article/10.3390/cancers18213457/s1
https://www.mdpi.com/article/10.3390/cancers18213457/s1
https://doi.org/10.3390/cancers18213457


Cancers 2026, 18, 3457 14 of 17

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Data Availability Statement: All data supporting the findings are available in the cited publications
and the Supplementary Materials.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Bray, F.; Laversanne, M.; Sung, H.; Ferlay, J.; Siegel, R.L.; Soerjomataram, I.; Jemal, A. Global cancer statistics 2022: GLOBOCAN

estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J. Clin. 2024, 74, 229–263. [CrossRef]
[PubMed]

2. Stoop, T.F.; Javed, A.A.; Oba, A.; Koerkamp, B.G.; Seufferlein, T.; Wilmink, J.W.; Besselink, M.G. Pancreatic cancer. Lancet 2025,
405, 1182–1202, Correction in Lancet 2025, 405, 1742. [CrossRef] [PubMed]

3. Hesami, Z.; Olfatifar, M.; Sadeghi, A.; Zali, M.R.; Mohammadi-Yeganeh, S.; Habibi, M.A.; Ghadir, M.R.; Houri, H. Global Trend in
Pancreatic Cancer Prevalence Rates Through 2040: An Illness-Death Modeling Study. Cancer Med. 2024, 13, e70318, Correction in
Cancer Med. 2024, 13, e70417. [CrossRef] [PubMed]

4. Iodice, S.; Gandini, S.; Maisonneuve, P.; Lowenfels, A.B. Tobacco and the risk of pancreatic cancer: A review and meta-analysis.
Langenbeck’s Arch. Surg. 2008, 393, 535–545. [CrossRef] [PubMed]

5. Arslan, A.A.; Helzlsouer, K.J.; Kooperberg, C.; Shu, X.O.; Steplowski, E.; Bueno-de-Mesquita, H.B.; Fuchs, C.S.; Gross, M.D.;
Jacobs, E.J.; Lacroix, A.Z.; et al. Anthropometric measures, body mass index, and pancreatic cancer: A pooled analysis from the
Pancreatic Cancer Cohort Consortium (PanScan). Arch. Intern. Med. 2010, 170, 791–802. [CrossRef] [PubMed]

6. Duell, E.J.; Lucenteforte, E.; Olson, S.H.; Bracci, P.M.; Li, D.; Risch, H.A.; Silverman, D.T.; Ji, B.T.; Gallinger, S.; Holly, E.A.;
et al. Pancreatitis and pancreatic cancer risk: A pooled analysis in the International Pancreatic Cancer Case-Control Consortium
(PanC4). Ann. Oncol. 2012, 23, 2964–2970. [CrossRef] [PubMed]

7. Bosetti, C.; Rosato, V.; Li, D.; Silverman, D.; Petersen, G.M.; Bracci, P.M.; Neale, R.E.; Muscat, J.; Anderson, K.; Gallinger, S.; et al.
Diabetes, antidiabetic medications, and pancreatic cancer risk: An analysis from the International Pancreatic Cancer Case-Control
Consortium. Ann. Oncol. 2014, 25, 2065–2072. [CrossRef] [PubMed]

8. Zhen, D.B.; Rabe, K.G.; Gallinger, S.; Syngal, S.; Schwartz, A.G.; Goggins, M.G.; Hruban, R.H.; Cote, M.L.; McWilliams, R.R.;
Roberts, N.J.; et al. BRCA1, BRCA2, PALB2, and CDKN2A mutations in familial pancreatic cancer: A PACGENE study. Genet.
Med. 2015, 17, 569–577. [CrossRef] [PubMed]

9. Kastrinos, F.; Mukherjee, B.; Tayob, N.; Wang, F.; Sparr, J.; Raymond, V.M.; Bandipalliam, P.; Stoffel, E.M.; Gruber, S.B.; Syngal, S.
Risk of pancreatic cancer in families with Lynch syndrome. JAMA 2009, 302, 1790–1795. [CrossRef] [PubMed]

10. van Lier, M.G.; Wagner, A.; Mathus-Vliegen, E.M.; Kuipers, E.J.; Steyerberg, E.W.; van Leerdam, M.E. High cancer risk in
Peutz-Jeghers syndrome: A systematic review and surveillance recommendations. Am. J. Gastroenterol. 2010, 105, 1258–1264.
[CrossRef] [PubMed]

11. Hammad, H.; Lambrecht, B.N. The basic immunology of asthma. Cell 2021, 184, 1469–1485, Correction in Cell 2021, 184, 2521–2522.
[CrossRef] [PubMed]

12. Godar, M.; Deswarte, K.; Vergote, K.; Saunders, M.; de Haard, H.; Hammad, H.; Blanchetot, C.; Lambrecht, B.N. A bispecific
antibody strategy to target multiple type 2 cytokines in asthma. J. Allergy Clin. Immunol. 2018, 142, 1185–1193.e1184. [CrossRef]
[PubMed]

13. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef] [PubMed]

14. Stang, A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of nonrandomized studies in
meta-analyses. Eur. J. Epidemiol. 2010, 25, 603–605. [CrossRef] [PubMed]

15. He, J.; Alhamwe, B.A.; Sabroso, S.; Carrato, A.; Hidalgo, M.; Molero, X.; Iglesias, M.; Perea, J.; Farré, A.; Tardón, A.; et al. Low
type-2 immune effectors modulate atopic diseases’ protective role in pancreatic cancer risk. Int. J. Cancer 2025, 157, 468–479.
[CrossRef] [PubMed]

16. Gomez-Rubio, P.; Rosato, V.; Márquez, M.; Bosetti, C.; Molina-Montes, E.; Rava, M.; Piñero, J.; Michalski, C.W.; Farré, A.;
Molero, X.; et al. A systems approach identifies time-dependent associations of multimorbidities with pancreatic cancer risk. Ann.
Oncol. 2017, 28, 1618–1624. [CrossRef] [PubMed]

17. Gomez-Rubio, P.; Zock, J.P.; Rava, M.; Marquez, M.; Sharp, L.; Hidalgo, M.; Carrato, A.; Ilzarbe, L.; Michalski, C.; Molero, X.; et al.
Reduced risk of pancreatic cancer associated with asthma and nasal allergies. Gut 2017, 66, 314–322. [CrossRef] [PubMed]

https://doi.org/10.3390/cancers18213457

https://doi.org/10.3322/caac.21834
https://www.ncbi.nlm.nih.gov/pubmed/38572751
https://doi.org/10.1016/s0140-6736(25)00261-2
https://www.ncbi.nlm.nih.gov/pubmed/40187844
https://doi.org/10.1002/cam4.70318
https://www.ncbi.nlm.nih.gov/pubmed/39440551
https://doi.org/10.1007/s00423-007-0266-2
https://www.ncbi.nlm.nih.gov/pubmed/18193270
https://doi.org/10.1001/archinternmed.2010.63
https://www.ncbi.nlm.nih.gov/pubmed/20458087
https://doi.org/10.1093/annonc/mds140
https://www.ncbi.nlm.nih.gov/pubmed/22767586
https://doi.org/10.1093/annonc/mdu276
https://www.ncbi.nlm.nih.gov/pubmed/25057164
https://doi.org/10.1038/gim.2014.153
https://www.ncbi.nlm.nih.gov/pubmed/25356972
https://doi.org/10.1001/jama.2009.1529
https://www.ncbi.nlm.nih.gov/pubmed/19861671
https://doi.org/10.1038/ajg.2009.725
https://www.ncbi.nlm.nih.gov/pubmed/20051941
https://doi.org/10.1016/j.cell.2021.02.016
https://www.ncbi.nlm.nih.gov/pubmed/33711259
https://doi.org/10.1016/j.jaci.2018.06.002
https://www.ncbi.nlm.nih.gov/pubmed/29890236
https://doi.org/10.1136/bmj.n71
https://www.ncbi.nlm.nih.gov/pubmed/33782057
https://doi.org/10.1007/s10654-010-9491-z
https://www.ncbi.nlm.nih.gov/pubmed/20652370
https://doi.org/10.1002/ijc.35397
https://www.ncbi.nlm.nih.gov/pubmed/40098454
https://doi.org/10.1093/annonc/mdx167
https://www.ncbi.nlm.nih.gov/pubmed/28383714
https://doi.org/10.1136/gutjnl-2015-310442
https://www.ncbi.nlm.nih.gov/pubmed/26628509
https://doi.org/10.3390/cancers18213457


Cancers 2026, 18, 3457 15 of 17

18. Maisonneuve, P.; Lowenfels, A.B.; Bueno-de-Mesquita, H.B.; Ghadirian, P.; Baghurst, P.A.; Zatonski, W.A.; Miller, A.B.; Duell, E.J.;
Boffetta, P.; Boyle, P. Past medical history and pancreatic cancer risk: Results from a multicenter case-control study. Ann. Epidemiol.
2010, 20, 92–98. [CrossRef] [PubMed]

19. Holly, E.A.; Eberle, C.A.; Bracci, P.M. Prior history of allergies and pancreatic cancer in the San Francisco Bay area. Am. J.
Epidemiol. 2003, 158, 432–441. [CrossRef] [PubMed]

20. Bueno de Mesquita, H.B.; Maisonneuve, P.; Moerman, C.J.; Walker, A.M. Aspects of medical history and exocrine carcinoma of
the pancreas: A population-based case-control study in The Netherlands. Int. J. Cancer 1992, 52, 17–23. [CrossRef] [PubMed]

21. Mack, T.M.; Yu, M.C.; Hanisch, R.; Henderson, B.E. Pancreas cancer and smoking, beverage consumption, and past medical
history. J. Natl. Cancer Inst. 1986, 76, 49–60. [CrossRef]

22. Silverman, D.T.; Schiffman, M.; Everhart, J.; Goldstein, A.; Lillemoe, K.D.; Swanson, G.M.; Schwartz, A.G.; Brown, L.M.;
Greenberg, R.S.; Schoenberg, J.B.; et al. Diabetes mellitus, other medical conditions and familial history of cancer as risk factors
for pancreatic cancer. Br. J. Cancer 1999, 80, 1830–1837. [CrossRef] [PubMed]

23. Dai, Q.; Zheng, W.; Ji, B.T.; Shu, X.O.; Jin, F.; Zhu, J.L.; Gao, Y.T. Prior immunity-related medical conditions and pancreatic-cancer
risk in Shanghai. Int. J. Cancer 1995, 63, 337–340. [CrossRef] [PubMed]

24. Farrow, D.C.; Davis, S. Risk of pancreatic cancer in relation to medical history and the use of tobacco, alcohol and coffee. Int. J.
Cancer 1990, 45, 816–820. [CrossRef] [PubMed]

25. Jain, M.; Howe, G.R.; St Louis, P.; Miller, A.B. Coffee and alcohol as determinants of risk of pancreas cancer: A case-control study
from Toronto. Int. J. Cancer 1991, 47, 384–389. [CrossRef] [PubMed]

26. D’Arcy, M.; Rivera, D.R.; Grothen, A.; Engels, E.A. Allergies and the Subsequent Risk of Cancer among Elderly Adults in the
United States. Cancer Epidemiol. Biomark. Prev. 2019, 28, 741–750. [CrossRef] [PubMed]

27. Cotterchio, M.; Lowcock, E.; Hudson, T.J.; Greenwood, C.; Gallinger, S. Association between allergies and risk of pancreatic
cancer. Cancer Epidemiol. Biomark. Prev. 2014, 23, 469–480. [CrossRef] [PubMed]

28. Eppel, A.; Cotterchio, M.; Gallinger, S. Allergies are associated with reduced pancreas cancer risk: A population-based case-control
study in Ontario, Canada. Int. J. Cancer 2007, 121, 2241–2245. [CrossRef] [PubMed]

29. Huang, B.Z.; Le Marchand, L.; Haiman, C.A.; Monroe, K.R.; Wilkens, L.R.; Zhang, Z.F.; Setiawan, V.W. Atopic allergic conditions
and pancreatic cancer risk: Results from the Multiethnic Cohort Study. Int. J. Cancer 2018, 142, 2019–2027. [CrossRef] [PubMed]

30. McWhorter, W.P. Allergy and risk of cancer. A prospective study using NHANESI followup data. Cancer 1988, 62, 451–455.
[CrossRef] [PubMed]

31. Guo, Y.; Bian, J.; Chen, Z.; Fishe, J.N.; Zhang, D.; Braithwaite, D.; George, T.J.; Shenkman, E.A.; Licht, J.D. Cancer incidence
after asthma diagnosis: Evidence from a large clinical research network in the United States. Cancer Med. 2023, 12, 11871–11877.
[CrossRef] [PubMed]

32. Choi, Y.J.; Han, K.; Jin, E.H.; Lim, J.H.; Shin, C.M.; Lee, D.H. Allergic Diseases and Risk of Malignancy of Gastrointestinal Cancers.
Cancers 2023, 15, 3219. [CrossRef] [PubMed]

33. Eriksson, N.E.; Mikoczy, Z.; Hagmar, L. Cancer incidence in 13811 patients skin tested for allergy. J. Investig. Allergol. Clin.
Immunol. 2005, 15, 161–166.

34. Vesterinen, E.; Pukkala, E.; Timonen, T.; Aromaa, A. Cancer incidence among 78,000 asthmatic patients. Int. J. Epidemiol. 1993, 22,
976–982. [CrossRef] [PubMed]

35. Woo, A.; Lee, S.W.; Koh, H.Y.; Kim, M.A.; Han, M.Y.; Yon, D.K. Incidence of cancer after asthma development: 2 independent
population-based cohort studies. J. Allergy Clin. Immunol. 2021, 147, 135–143. [CrossRef]

36. Liu, X.; Hemminki, K.; Försti, A.; Sundquist, J.; Sundquist, K.; Ji, J. Cancer risk and mortality in asthma patients: A Swedish
national cohort study. Acta Oncol. 2015, 54, 1120–1127. [CrossRef] [PubMed]

37. Ji, J.; Shu, X.; Li, X.; Sundquist, K.; Sundquist, J.; Hemminki, K. Cancer risk in hospitalised asthma patients. Br. J. Cancer 2009, 100,
829–833. [CrossRef] [PubMed]

38. Stolzenberg-Solomon, R.Z.; Pietinen, P.; Taylor, P.R.; Virtamo, J.; Albanes, D. A prospective study of medical conditions,
anthropometry, physical activity, and pancreatic cancer in male smokers (Finland). Cancer Causes Control 2002, 13, 417–426.
[CrossRef] [PubMed]

39. Mills, P.K.; Beeson, W.L.; Abbey, D.E.; Fraser, G.E.; Phillips, R.L. Dietary habits and past medical history as related to fatal
pancreas cancer risk among Adventists. Cancer 1988, 61, 2578–2585. [CrossRef] [PubMed]

40. Robinette, C.D.; Fraumeni, J.F., Jr. Asthma and subsequent mortality in World War II veterans. J. Chronic Dis. 1978, 31, 619–624.
[CrossRef] [PubMed]

41. Turner, M.C.; Chen, Y.; Krewski, D.; Ghadirian, P.; Thun, M.J.; Calle, E.E. Cancer mortality among US men and women with
asthma and hay fever. Am. J. Epidemiol. 2005, 162, 212–221. [CrossRef] [PubMed]

https://doi.org/10.3390/cancers18213457

https://doi.org/10.1016/j.annepidem.2009.11.010
https://www.ncbi.nlm.nih.gov/pubmed/20123159
https://doi.org/10.1093/aje/kwg174
https://www.ncbi.nlm.nih.gov/pubmed/12936898
https://doi.org/10.1002/ijc.2910520105
https://www.ncbi.nlm.nih.gov/pubmed/1500222
https://doi.org/10.1093/jnci/76.1.49
https://doi.org/10.1038/sj.bjc.6690607
https://www.ncbi.nlm.nih.gov/pubmed/10468306
https://doi.org/10.1002/ijc.2910630305
https://www.ncbi.nlm.nih.gov/pubmed/7591227
https://doi.org/10.1002/ijc.2910450504
https://www.ncbi.nlm.nih.gov/pubmed/2335385
https://doi.org/10.1002/ijc.2910470313
https://www.ncbi.nlm.nih.gov/pubmed/1993545
https://doi.org/10.1158/1055-9965.Epi-18-0887
https://www.ncbi.nlm.nih.gov/pubmed/30700443
https://doi.org/10.1158/1055-9965.Epi-13-0965
https://www.ncbi.nlm.nih.gov/pubmed/24554712
https://doi.org/10.1002/ijc.22884
https://www.ncbi.nlm.nih.gov/pubmed/17582608
https://doi.org/10.1002/ijc.31241
https://www.ncbi.nlm.nih.gov/pubmed/29314003
https://doi.org/10.1002/1097-0142(19880715)62:2%3C451::aid-cncr2820620234%3E3.0.co;2-d
https://www.ncbi.nlm.nih.gov/pubmed/3383143
https://doi.org/10.1002/cam4.5875
https://www.ncbi.nlm.nih.gov/pubmed/36999938
https://doi.org/10.3390/cancers15123219
https://www.ncbi.nlm.nih.gov/pubmed/37370828
https://doi.org/10.1093/ije/22.6.976
https://www.ncbi.nlm.nih.gov/pubmed/8144310
https://doi.org/10.1016/j.jaci.2020.04.041
https://doi.org/10.3109/0284186x.2014.1001497
https://www.ncbi.nlm.nih.gov/pubmed/25608824
https://doi.org/10.1038/sj.bjc.6604890
https://www.ncbi.nlm.nih.gov/pubmed/19174822
https://doi.org/10.1023/a:1015729615148
https://www.ncbi.nlm.nih.gov/pubmed/12146846
https://doi.org/10.1002/1097-0142(19880615)61:12%3C2578::aid-cncr2820611232%3E3.0.co;2-0
https://www.ncbi.nlm.nih.gov/pubmed/3365678
https://doi.org/10.1016/0021-9681(78)90022-x
https://www.ncbi.nlm.nih.gov/pubmed/744792
https://doi.org/10.1093/aje/kwi193
https://www.ncbi.nlm.nih.gov/pubmed/15987724
https://doi.org/10.3390/cancers18213457


Cancers 2026, 18, 3457 16 of 17

42. Guo, S.; Fan, X.; Li, W.; Bao, J.; Ma, E.; Jin, H. Correlation between allergy and cancer: A systematic review and meta-analysis. Sci.
Rep. 2025, 15, 34901. [CrossRef] [PubMed]

43. Gandini, S.; Lowenfels, A.B.; Jaffee, E.M.; Armstrong, T.D.; Maisonneuve, P. Allergies and the risk of pancreatic cancer: A
meta-analysis with review of epidemiology and biological mechanisms. Cancer Epidemiol. Biomark. Prev. 2005, 14, 1908–1916.
[CrossRef] [PubMed]

44. Olson, S.H.; Hsu, M.; Satagopan, J.M.; Maisonneuve, P.; Silverman, D.T.; Lucenteforte, E.; Anderson, K.E.; Borgida, A.; Bracci, P.M.;
Bueno-de-Mesquita, H.B.; et al. Allergies and risk of pancreatic cancer: A pooled analysis from the Pancreatic Cancer Case-Control
Consortium. Am. J. Epidemiol. 2013, 178, 691–700. [CrossRef] [PubMed]

45. Oettgen, H.C.; Geha, R.S. IgE in asthma and atopy: Cellular and molecular connections. J. Clin. Investig. 1999, 104, 829–835.
[CrossRef] [PubMed]

46. Ahmad Al Obaidi, A.H.; Mohamed Al Samarai, A.G.; Yahya Al Samarai, A.K.; Al Janabi, J.M. The predictive value of IgE as
biomarker in asthma. J. Asthma 2008, 45, 654–663. [CrossRef] [PubMed]

47. Josephs, D.H.; Bax, H.J.; Dodev, T.; Georgouli, M.; Nakamura, M.; Pellizzari, G.; Saul, L.; Karagiannis, P.; Cheung, A.;
Herraiz, C.; et al. Anti-Folate Receptor-α IgE but not IgG Recruits Macrophages to Attack Tumors via TNFα/MCP-1 Signaling.
Cancer Res. 2017, 77, 1127–1141. [CrossRef] [PubMed]

48. Karagiannis, S.N.; Bracher, M.G.; Hunt, J.; McCloskey, N.; Beavil, R.L.; Beavil, A.J.; Fear, D.J.; Thompson, R.G.; East, N.;
Burke, F.; et al. IgE-antibody-dependent immunotherapy of solid tumors: Cytotoxic and phagocytic mechanisms of eradication
of ovarian cancer cells. J. Immunol. 2007, 179, 2832–2843. [CrossRef] [PubMed]

49. Kershaw, M.H.; Darcy, P.K.; Trapani, J.A.; MacGregor, D.; Smyth, M.J. Tumor-specific IgE-mediated inhibition of human colorectal
carcinoma xenograft growth. Oncol. Res. 1998, 10, 133–142. [PubMed]

50. Fu, S.L.; Pierre, J.; Smith-Norowitz, T.A.; Hagler, M.; Bowne, W.; Pincus, M.R.; Mueller, C.M.; Zenilman, M.E.; Bluth, M.H.
Immunoglobulin E antibodies from pancreatic cancer patients mediate antibody-dependent cell-mediated cytotoxicity against
pancreatic cancer cells. Clin. Exp. Immunol. 2008, 153, 401–409. [CrossRef] [PubMed]

51. Ferastraoaru, D.; Bax, H.J.; Bergmann, C.; Capron, M.; Castells, M.; Dombrowicz, D.; Fiebiger, E.; Gould, H.J.; Hartmann, K.;
Jappe, U.; et al. AllergoOncology: Ultra-low IgE, a potential novel biomarker in cancer—A Position Paper of the European
Academy of Allergy and Clinical Immunology (EAACI). Clin. Transl. Allergy 2020, 10, 32. [CrossRef] [PubMed]

52. Josephs, D.H.; Spicer, J.F.; Corrigan, C.J.; Gould, H.J.; Karagiannis, S.N. Epidemiological associations of allergy, IgE and cancer.
Clin. Exp. Allergy 2013, 43, 1110–1123. [CrossRef] [PubMed]

53. Lindelöf, B.; Granath, F.; Tengvall-Linder, M.; Ekbom, A. Allergy and cancer. Allergy 2005, 60, 1116–1120. [CrossRef] [PubMed]
54. How, K.Y.; Song, K.P.; Chan, K.G. Porphyromonas gingivalis: An Overview of Periodontopathic Pathogen below the Gum Line.

Front. Microbiol. 2016, 7, 53. [CrossRef] [PubMed]
55. Du, M.; Xu, S.; Qiu, B.; Hu, S.; Tjakkes, G.E.; Li, A.; Ge, S. Serum antibodies to periodontal pathogens are related to allergic

symptoms. J. Periodontol. 2023, 94, 204–216. [CrossRef] [PubMed]
56. Meng, Y.; Wu, F.; Kwak, S.; Wang, C.; Usyk, M.; Freedman, N.D.; Huang, W.Y.; Um, C.Y.; Gonda, T.A.; Oberstein, P.E.; et al. Oral

Bacterial and Fungal Microbiome and Subsequent Risk for Pancreatic Cancer. JAMA Oncol. 2025, 11, 1331–1340. [CrossRef]
[PubMed]

57. Gnanasekaran, J.; Binder Gallimidi, A.; Saba, E.; Pandi, K.; Eli Berchoer, L.; Hermano, E.; Angabo, S.; Makkawi, H.A.; Khashan, A.;
Daoud, A.; et al. Intracellular Porphyromonas gingivalis Promotes the Tumorigenic Behavior of Pancreatic Carcinoma Cells.
Cancers 2020, 12, 2331. [CrossRef] [PubMed]

58. McCraw, A.J.; Chauhan, J.; Bax, H.J.; Stavraka, C.; Osborn, G.; Grandits, M.; López-Abente, J.; Josephs, D.H.; Spicer, J.;
Wagner, G.K.; et al. Insights from IgE Immune Surveillance in Allergy and Cancer for Anti-Tumour IgE Treatments. Cancers 2021,
13, 4460. [CrossRef] [PubMed]

59. Lasek, W. Cancer immunoediting hypothesis: History, clinical implications and controversies. Cent. Eur. J. Immunol. 2022, 47,
168–174. [CrossRef] [PubMed]

60. Nagy, E.; Berczi, I.; Sehon, A.H. Growth inhibition of murine mammary carcinoma by monoclonal IgE antibodies specific for the
mammary tumor virus. Cancer Immunol. Immunother. 1991, 34, 63–69. [CrossRef] [PubMed]

61. Crawford, G.; Hayes, M.D.; Seoane, R.C.; Ward, S.; Dalessandri, T.; Lai, C.; Healy, E.; Kipling, D.; Proby, C.; Moyes, C.; et al.
Epithelial damage and tissue γδ T cells promote a unique tumor-protective IgE response. Nat. Immunol. 2018, 19, 859–870.
[CrossRef] [PubMed]

62. Wang, D.; Li, W.; Albasha, N.; Griffin, L.; Chang, H.; Amaya, L.; Ganguly, S.; Zeng, L.; Keum, B.; González-Navajas, J.M.; et al.
Long-term exposure to house dust mites accelerates lung cancer development in mice. J. Exp. Clin. Cancer Res. 2023, 42, 26.
[CrossRef] [PubMed]

https://doi.org/10.3390/cancers18213457

https://doi.org/10.1038/s41598-025-18646-y
https://www.ncbi.nlm.nih.gov/pubmed/41057446
https://doi.org/10.1158/1055-9965.Epi-05-0119
https://www.ncbi.nlm.nih.gov/pubmed/16103436
https://doi.org/10.1093/aje/kwt052
https://www.ncbi.nlm.nih.gov/pubmed/23820785
https://doi.org/10.1172/jci8205
https://www.ncbi.nlm.nih.gov/pubmed/10510320
https://doi.org/10.1080/02770900802126958
https://www.ncbi.nlm.nih.gov/pubmed/18951256
https://doi.org/10.1158/0008-5472.Can-16-1829
https://www.ncbi.nlm.nih.gov/pubmed/28096174
https://doi.org/10.4049/jimmunol.179.5.2832
https://www.ncbi.nlm.nih.gov/pubmed/17709497
https://www.ncbi.nlm.nih.gov/pubmed/9700724
https://doi.org/10.1111/j.1365-2249.2008.03726.x
https://www.ncbi.nlm.nih.gov/pubmed/18803764
https://doi.org/10.1186/s13601-020-00335-w
https://www.ncbi.nlm.nih.gov/pubmed/32695309
https://doi.org/10.1111/cea.12178
https://www.ncbi.nlm.nih.gov/pubmed/24074329
https://doi.org/10.1111/j.1398-9995.2005.00808.x
https://www.ncbi.nlm.nih.gov/pubmed/16076294
https://doi.org/10.3389/fmicb.2016.00053
https://www.ncbi.nlm.nih.gov/pubmed/26903954
https://doi.org/10.1002/jper.22-0346
https://www.ncbi.nlm.nih.gov/pubmed/35960608
https://doi.org/10.1001/jamaoncol.2025.3377
https://www.ncbi.nlm.nih.gov/pubmed/40965868
https://doi.org/10.3390/cancers12082331
https://www.ncbi.nlm.nih.gov/pubmed/32824786
https://doi.org/10.3390/cancers13174460
https://www.ncbi.nlm.nih.gov/pubmed/34503270
https://doi.org/10.5114/ceji.2022.117376
https://www.ncbi.nlm.nih.gov/pubmed/36751395
https://doi.org/10.1007/bf01741326
https://www.ncbi.nlm.nih.gov/pubmed/1662114
https://doi.org/10.1038/s41590-018-0161-8
https://www.ncbi.nlm.nih.gov/pubmed/30013146
https://doi.org/10.1186/s13046-022-02587-9
https://www.ncbi.nlm.nih.gov/pubmed/36670473
https://doi.org/10.3390/cancers18213457


Cancers 2026, 18, 3457 17 of 17

63. Santillan, A.A.; Camargo, C.A., Jr.; Colditz, G.A. A meta-analysis of asthma and risk of lung cancer (United States). Cancer Causes
Control 2003, 14, 327–334. [CrossRef] [PubMed]

64. Qu, Y.L.; Liu, J.; Zhang, L.X.; Wu, C.M.; Chu, A.J.; Wen, B.L.; Ma, C.; Yan, X.Y.; Zhang, X.; Wang, D.M.; et al. Asthma and the risk
of lung cancer: A meta-analysis. Oncotarget 2017, 8, 11614–11620. Correction in Oncotarget 2017, 8, 48525. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/cancers18213457

https://doi.org/10.1023/a:1023982402137
https://www.ncbi.nlm.nih.gov/pubmed/12846363
https://doi.org/10.18632/oncotarget.14595
https://www.ncbi.nlm.nih.gov/pubmed/28086224
https://doi.org/10.3390/cancers18213457

	Introduction 
	Methods 
	Selection Process 
	Eligibility Criteria 
	Data Extraction 
	Risk of Bias Assessment 
	Data Synthesis 

	Results 
	Study Selection 
	Risk of Bias 
	Case–Control Studies 
	Cohort Studies 
	Asthma and Pancreatic Cancer Incidence 
	Asthma and Pancreatic Cancer Mortality 


	Previous Meta-Analyses 
	Discussion 
	Conclusions 
	References

