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Abstract:

Introduction: Celiac disease is a chronic autoimmune disorder triggered by gluten ingestion

in genetically predisposed individuals. If untreated, it leads to villous atrophy, chronic

inflammation, and immune dysfunction. Studies show that active, untreated celiac disease

increases cancer risk, particularly for lymphomas and gastrointestinal malignancies. The only

effective treatment is a gluten-free diet. Recent research also suggests that regular physical

activity may help modulate inflammation and boost immunity, potentially lowering cancer

risk in autoimmune conditions like celiac disease.

Aim of the Study: This review examines whether celiac patients are more prone to cancer

and how a gluten-free diet modifies this risk. It focuses on cancers commonly linked to celiac

disease—lymphomas, small intestine, esophageal, and hormone-related cancers—based on

epidemiological, clinical, and pathophysiological studies.
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Materials and Methods: This review analyzes recent scientific literature, including cohort

studies and meta-analyses, on the link between celiac disease and cancer. Increased risks are

most evident for enteropathy-associated T-cell lymphoma, small intestine adenocarcinoma,

and esophageal squamous cell carcinoma. Risk factors include chronic mucosal inflammation

and immune dysregulation, especially before diagnosis or in those not adhering to dietary

guidelines.

Conclusions: A gluten-free diet is crucial for symptom control and cancer prevention,

promoting mucosal healing and immune normalization. Long-term adherence significantly

lowers cancer risk, often to general population levels. While data on stomach and colon

cancer remain mixed, no elevated risk is seen in compliant patients. Interestingly, hormone-

related cancers (e.g., breast, ovarian) may be less common, possibly due to altered hormone

levels. Importantly, regular physical activity offers added protection by reducing inflammation

and improving immune function.

Keywords: gluten-free diet, physical activity, celiac disease, healthy lifestyle, cancer

Introduction

Gluten is a complex protein network found in wheat flour, which is characterized by a wide

range of sizes [1]. Its composition is influenced by factors such as genotype, cultivation

conditions, and technological processes [1]. It consists of two main groups of proteins known

as gliadin and glutenin. The intermolecular bonds between these fractions give lightness and

fluffiness to bread products [2]. Gliadin- and glutenin-like storage proteins also occur as

secalin in rye, hordein in barley, and avenin in oats and are collectively known as "gluten" [3].

Gluten-related disorders (GRD) is a term encompassing conditions caused by gluten ingestion

[4]. The development of disorders is currently being contributed to by the increasingly

popular highly processed diet, based on large amounts of gluten and saturated fats [5]. People

with gluten sensitivity also often develop celiac disease, an inflammatory disease of the small

intestine that in genetically predisposed individuals leads to atrophy of intestinal villi and

increased numbers of lymphocytes in the mucosa, leading to infiltration [6,7]. It can manifest
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at any age, most often in childhood or middle age [8]. It is estimated that the disease affects

approximately 1% of the population, but its true incidence may be higher due to numerous

undiagnosed cases [9]. The gluten-related disorders listed may also cause non-celiac gluten

sensitivity, wheat allergy, and dermatitis herpetiformis, and consequently predispose to cancer

[10]. Population studies have shown that people with active, untreated celiac disease are at

particular risk of developing enteropathy-associated lymphoma (EATL), cancer of the small

intestine, esophagus, and oropharynx [11,12]. This phenomenon is caused by chronic

inflammation of the intestinal mucosa and impaired immune function. A strict gluten-free diet

– the only effective treatment for celiac disease – leads to the reconstruction of the intestinal

mucosa, reduced inflammation, and a lower risk of malignant transformation [13].

In recent years, additional lifestyle factors such as physical activity have gained attention in

the context of cancer prevention in patients with chronic inflammatory diseases. A growing

body of evidence supports the role of regular moderate exercise in modulating immune

responses, lowering systemic inflammation, and improving metabolic homeostasis, all of

which may influence the risk and progression of malignancies in individuals with

autoimmune conditions, including celiac disease. For instance, Steindorf et al. highlight that

physical activity is associated with a reduced risk of gastrointestinal cancers, emphasizing its

potential as a complementary preventive strategy alongside dietary interventions [14].

The aim of this paper is to review the current literature on the impact of a gluten-free diet on

the risk of developing cancer in people with celiac disease and to present data on the

incidence of cancer in patients with CD.

Celiac disease and esophageal cancer

The association between celiac disease and an increased risk of developing esophageal cancer

has been epidemiological studies and meta-analyses. The meta-analysis by Han et al.,

including 17 studies documented in several, showed a significantly higher risk of developing

esophageal cancer in patients with celiac disease. The cumulative hazard ratio (OR) for

esophageal cancer was 3.72 (95% CI: 1.90–7.28), suggesting a more than three-fold increased

risk compared to the general population. Additionally, subgroup analysis indicated that the

risk was highest in the peri-diagnostic period (OR = 4.02; 95% CI: 1.54–10.52), while it

decreased in the period after diagnosis and implementation of dietary treatment (OR = 2.17;
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95% CI: 1.34–3.51), which may indicate a protective effect of a gluten-free diet after early

diagnosis of the disease [15]. In turn, in a population study conducted by van Gils et al. in the

Netherlands, analyzing data from 28 patients with celiac disease and esophageal cancer and

28,070 patients with esophageal cancer without celiac disease, found that the risk of

developing esophageal squamous cell carcinoma was significantly higher in patients with

celiac disease (RR = 3.5; 95% CI: 2.1–5.8). Importantly, the risk of developing esophageal

adenocarcinoma was not significantly increased (RR = 1.5; 95% CI: 0.8–2.6), which may

suggest a selective effect of immune mechanisms typical of celiac disease on specific types of

esophageal cancers [16]. Proposed pathogenic mechanisms include chronic inflammation of

the esophageal mucosa resulting from autoimmune activation in the course of celiac disease.

Such inflammation can cause damage to the esophageal epithelium, leading to metaplasia and

then to dysplastic changes that predispose to neoplastic transformation [17]. It should also be

noted that conditions predisposing to the development of esophageal cancer are more

common in people with celiac disease. An example is the article by Maieron et al., which

showed a higher incidence of Barrett's esophagus, most often manifested by a feeling of

heartburn, belching or regurgitation of gastric contents into the esophagus, in people with

celiac disease compared to a control group matched for sex and age, in whom gastroscopy

was performed for other indications [18]. Plummer-Vinson syndrome, manifested by iron

deficiency anemia, dysphagia and the presence of thin septa present in the esophagus, which

limit its lumen, which is associated with an increased risk of squamous cell carcinoma, is also

more common in people with celiac disease. ​ In the study by Holmes et al. , which included

210 patients with celiac disease followed for over 11 years, a significantly increased risk of

developing esophageal cancer was found in those not following a gluten-free diet. In this

group, the relative risk (RR) for esophageal cancer was 12.3 (95% CI: 2.5–36.5; p < 0.01),

whereas patients following a gluten-free diet for at least five years did not have an increased

risk of cancer compared with the general population. Additionally, the authors observed a

clear trend towards a decrease in cancer risk with increasing the duration of gluten-free diet,

suggesting its protective effect against malignant transformation in celiac disease.[19] A study

by Emilsson et al. from Sweden, including 47,241 patients with celiac disease, found that the

risk of developing esophageal cancer was significantly increased in the first year after

diagnosis (HR = 2.47; 95% CI: 2.22–2.74), but after that time the risk did not differ from the

general population (HR = 1.01; 95% CI: 0.97–1.05). These results suggest that early detection

of celiac disease and prompt implementation of a gluten-free diet may reduce the risk of

developing esophageal cancer. The reason for the increase in the disease in the first year could
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be the detection during intensive diagnostics related to symptoms leading to the diagnosis of

celiac disease. After this period, the overall risk of cancer decreased and did not differ

significantly from the general population. [20]. In contrast to the results of European studies,

analyses conducted in the United States have shown that the risk of developing esophageal

cancer in people with celiac disease may be increased regardless of adherence to a gluten-free

diet. Landgren and co-authors, analyzing data from more than 4.5 million American veterans,

289 thousand of whom had autoimmune diseases, found a significantly higher incidence of

esophageal cancer among patients with celiac disease – even those on a gluten-free diet. [21]

Celiac disease and stomach cancer

A meta-analysis by Han et al. including 17 studies showed that patients with celiac disease

had a moderately increased risk of stomach cancer (OR = 1.53; 95% CI: 0.96–2.44), although

this result did not reach statistical significance. The authors suggested that chronic

inflammation may play a role in gastric carcinogenesis in this group of patients [15]

Similarly, the study by Elfström et al. conducted on a population of 28,882 patients with

celiac disease showed no significant increase in the risk of stomach cancer, however, the

authors noted that the lack of data on the duration of the disease before diagnosis may

underestimate the risk in people with long-term untreated celiac disease [22]

From a pathophysiological point of view, one of the main risk factors for stomach cancer in

patients with celiac disease may be the concomitant autoimmune gastritis (AIG), which often

occurs with hyposecretion of hydrochloric acid and pepsinogen, as well as the presence of

autoantibodies against parietal cells and intrinsic factor [23]. Hypoacidity leads to increased

colonization of the stomach by nitroreductive bacteria, including Helicobacter pylori, which

can result in chronic inflammation and intestinal metaplasia — considered a precancerous

condition [24]

In a large cohort analysis by Askling et al., including a Swedish population of hospitalized

patients diagnosed with celiac, the incidence of various malignancies was assessed in

comparison with the general population and nonelevated during childhood and adolescence.

[25]

Celiac disease and small intestine cancer

​ Celiac disease, a chronic autoimmune disease of the small intestine, is associated with an

increased risk of developing adenocarcinoma of this part of the gastrointestinal tract.

Although small intestine cancers are rare, their incidence in patients with celiac disease is

significantly higher than in the general population. A meta-analysis by Han et al., including 17

studies involving 79,991 patients with celiac disease, showed that the risk of developing small
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intestine adenocarcinoma was significantly increased (OR = 14.41; 95% CI: 5.53–37.60). The

analysis showed that this risk was highest in the period before and immediately after the

diagnosis of celiac disease (OR = 17.08; 95% CI: 3.59–81.20), which may suggest the

presence of a neoplastic process before the diagnosis of celiac disease.[15]Emilsson et al. in a

cohort study of 48,119 patients with celiac disease and 239,249 control population individuals

found a three-fold higher risk of developing small intestinal adenocarcinoma in patients with

celiac disease (HR = 3.05; 95% CI: 1.86–4.99). Importantly, the authors noted that in

individuals whose mucosa regenerated after the introduction of a gluten-free diet, the risk of

cancer was significantly lower, which underlines the protective role of strict dietary therapy.

[20] Additionally, the narrative review by Montorsi et al. summarizes the results of numerous

studies that confirm the increased risk of small intestinal adenocarcinoma in patients with

celiac disease. [26] For example, the study by Askling et al. in Sweden showed a ten-fold

higher risk (RR = 10.0; 95% CI: 4.4–20), and the study by Green et al. in the USA – a thirty-

four-fold higher risk (RR = 34.0; 95% CI: 24–42). [25 , 27] It is also worth noting that this

risk was particularly high in the first year after the diagnosis of celiac disease, which

underlines the importance of early diagnosis and treatment of the disease. The British

Gastroenterological Society reviewed all cases of small bowel cancer registered in the UK

between 1998 and 2000. Of the 395 cancers diagnosed, 175 were adenocarcinomas. Thirteen

percent of patients with this type of cancer (n = 23) had previously been diagnosed with

coeliac disease. However, it is worth noting that only 63% of these patients were following a

gluten-free diet at the time of diagnosis. [ 28]

Celiac disease and colon cancer

Celiac disease, a chronic autoimmune disease of the small intestine, is associated with an

increased risk of certain gastrointestinal cancers, but its association with colon cancer remains

ambiguous. Most available data suggest that patients who follow a gluten-free diet do not

have a significant increase in the incidence of this cancer, and in some studies, this risk even

decreases. The meta-analysis by Han et al., covering 17 studies, showed an increased

incidence of gastrointestinal cancers in patients with celiac disease, particularly esophageal

and small intestine cancer, but no significant association with colon cancer was confirmed

(OR = 1.60; 95% CI: 1.39–1.84). [15] This is confirmed by data from the cohort study by

Volta et al., which included 1757 patients, in which after an average follow-up of 18.1 years,

only 6 cases of colon cancer were recorded (SIR = 0.29; 95% CI: 0.07–0.45), and among

those who strictly followed the diet, this result dropped to SIR = 0.07 (95% CI: 0.009–

0.27).[29] Similar observations were made in the analysis by Freeman, where 154 people with
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celiac disease were observed over a 30-year period and no significant incidence of colon

cancer was found, even in the older age group. [30 ]Also, the meta-analysis by Lasa et al.,

including 367 patients with celiac disease and 682 control subjects, did not show an increased

incidence of colorectal adenomas (OR = 0.94; 95% CI: 0.65–1.38), and in the retrospective

study by Pereyra et al., including 118 patients and 236 control subjects, no differences were

found in the occurrence of polyps, adenomas or advanced neoplastic lesions. [31, 32]. In turn,

the large population-based study by Onwuzo et al., including over 47 million people, showed

an increased risk of colorectal cancer in patients with celiac disease (OR = 10.18; 95% CI:

9.72–10.65), although the authors emphasize the need for further analyses to confirm this

result and understand its mechanisms. The results of colonoscopic examinations are also

inconclusive – in one of the analyses conducted in a group of 180 patients with celiac disease,

glandular polyps were found in 12% of the examined (mainly of tubular structure), while in

the control group (59 people) – in 17% (also tubular polyps dominated). [33]. Similar results

were obtained by Gonzales et al., analyzing colonoscopies in 44 patients with celiac disease,

and their further studies showed that failure to follow a gluten-free diet results in an almost

seven-fold increase in the risk of polyps compared to people who followed dietary

recommendations. [34]. This is also confirmed by the analysis of Dickey et al., in which 69

patients on a gluten-free diet and 100 people from the control group without celiac disease

were assessed – despite frequent symptoms such as iron deficiency or bowel disorders, no

differences in the frequency of adenomas were noted between the groups. All these results

indicate that following a gluten-free diet may have a protective effect and the incidence of

precancerous changes in patients with celiac disease does not differ from that observed in the

general population, while ignoring dietary recommendations may significantly increase the

risk of developing glandular polyps and potentially also colon cancer. [35].

Celiac disease and lymphoproliferative disorders

Celiac disease, as a chronic autoimmune disease leading to damage of intestinal villi in

response to gluten consumption, is associated not only with the risk of malabsorption but also

with an increased risk of developing lymphoproliferative neoplasms (LPM), especially

lymphomas. The most frequently observed cancer of this type is enteropathy-associated T-cell

lymphoma (EATL), but also diffuse large B-cell lymphoma (DLBCL), non-Hodgkin

lymphomas (NHL) and Hodgkin lymphoma (HL).The relationship between celiac disease and

lymphoproliferative neoplasms has been the subject of numerous population studies. In a

study by Gao et al. conducted in Sweden among over 60,000 patients with HL, CLL and NHL

and over 200,000 control subjects, 7 cases of celiac disease were found among patients with
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HL, 4 among patients with CLL and as many as 54 cases of celiac disease in patients with

NHL. In the control group, CD was detected in only 40 people. This means a 5-fold higher

risk of NHL in patients with celiac disease than in the general population. Importantly, this

risk was particularly high in the first years after the diagnosis of CD and persisted for up to 10

years, although with a tendency to regression in the following years – probably due to dietary

treatment. [36]. However, other studies, e.g. Scottish, indicate that the increased risk may

persist even 15 years after diagnosis. [37] Italian data also indicate a significant association

between CD and cancer. In the analysis conducted by Volta et al. in a group of 1757 patients

with celiac disease, a higher incidence of cancers, especially lymphomas, was observed. [29].

Italy plays an important role in research on the influence of diet on the development of

lymphoproliferative neoplasms. In one study conducted by Italian researchers, a 6-fold higher

than expected incidence of T-cell NHL was found among patients with celiac disease,

including those who did not follow a gluten-free diet. In turn, among patients with NHL who

followed a gluten-free diet, only 2 people followed it for more than 3 years, and as many as 5

people declared that they did not follow the diet. The results of these studies clearly indicate

the protective nature of the gluten-free diet in the context of the development of lymphomas,

especially those of the T-cell phenotype. [38]. Another covering 1,072 patients with celiac

disease found significant changes in the frequency of cancer deaths, mainly non-Hodgkin

lymphoma (NHL). In this group, 53 deaths were observed, many of them caused by NHL. It

is worth adding that studies in Italy have shown that a gluten-free diet significantly reduced

the risk of developing lymphomas, especially in patients who followed dietary

recommendations. The aforementioned studies indicate that the risk of developing NHL

lymphoma is much lower in patients who regularly follow a gluten-free diet. Moreover, the

authors of these analyses emphasized that among patients who did not follow the diet for a

longer period of time, this risk was six times higher than in those who followed a gluten-free

diet for at least 3 years. [39] Lebwohl et al. analyzed the effect of intestinal villi

reconstruction after a gluten-free diet in 7,625 patients with celiac disease on the incidence of

LPM. [40] Similarly to the study by Howdle et al., it was shown that in the group of people

with persistent intestinal villi atrophy, the risk of LPM is higher than in the general population.

However, the incidence of LPM, compared to the group of patients with celiac disease in

whom intestinal villi were rebuilt, is similar. [28] Further detailed analysis revealed an

increased risk of developing NHL in individuals with persistent intestinal villous atrophy. An

association was also found between persistent severe villous atrophy and an almost 4-fold

increased risk of developing LPM in patients with celiac disease. In this group, there was also
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an over 9-fold increased risk of developing LPM in patients with celiac disease compared to

the general population. [40]

Celiac Disease and breast cancer and genital cancers

Celiac disease, as a chronic autoimmune disease leading to damage to the mucosa of the small

intestine, causes a number of systemic health consequences, including endocrine disorders.

Increasing importance is attributed to the relationship between celiac disease and hormone-

dependent cancers, such as breast, ovarian or endometrial cancer. The mechanisms proposed

in the literature include chronic inflammation, malnutrition and hormonal disorders. In a large

cohort study by Lebwohl et al. ,including 47,241 patients with celiac disease and 229,000

control subjects, the cumulative risk of cancer was estimated. No significant increase in the

risk of breast cancer was found (HR = 0.97; 95% CI: 0.89–1.06), suggesting a lack of a

positive association between celiac disease and the incidence of this cancer [41] In a study by

Ludvigsson et al. in Sweden, including 17,852 women with celiac disease and 88,400 controls,

a reduced risk of hormone-dependent cancers was observed in patients with celiac disease.

The analysis showed a reduced risk of breast cancer (HR = 0.85; 95% CI: 0.72–1.01),

endometrial cancer (HR = 0.60; 95% CI: 0.41–0.86), and ovarian cancer (HR = 0.89; 95% CI:

0.59–1.34). After excluding the first year of follow-up, the risk of breast cancer was further

reduced (HR = 0.82; 95% CI: 0.68–0.99), suggesting that this effect is not due to diagnostic

errors or early detection. The study authors suggest that reduced exposure to estrogens,

resulting from malnutrition and malabsorption typical of untreated celiac disease, may play a

protective role against the development of estrogen-dependent cancers. Additionally, earlier

menopause in women with celiac disease may contribute to a reduced risk of these cancers.

[42] It is also worth mentioning the study by King et al., which showed a significantly lower

risk of breast cancer in the group of women with celiac disease (SIR = 0.85; 95% CI: 0.74–

0.97). These results confirm the observations regarding reduced exposure to steroid hormones,

which may affect cell proliferation in the glandular tissue of the breast [43]. In addition to

breast cancer, the risk of gynecological cancers was also analyzed. In the study by Lebwohl et

al., covering over 7,000 patients, did not show an increased risk of ovarian cancer, but Italian

and Scandinavian studies suggest ambiguous results in this area. Some of them indicate a

potential reduction in risk among patients who strictly follow a gluten-free diet, which may be

related to normalization of gonadotropin and estrogen levels after stabilization of small

intestine function. [40]. In the study by Prasad et al. , conducted on a group of 200 women

with celiac disease and 200 healthy volunteers, a significantly higher incidence of delayed

menarche, secondary amenorrhoea, and reduced fertility was found in patients with celiac
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disease. Importantly from the oncological perspective, these disorders suggest lower exposure

to sex hormones, especially estrogens, which are key factors promoting the development of

hormone-dependent cancers, including breast, endometrial and ovarian cancer [44]. Lower

levels of AMH (anti-Mullerian hormone), observed in the study by Cakmak et al. in women

with celiac disease, may indicate reduced ovarian reserve and impaired ovarian hormonal

function. This may lead to earlier cessation of hormonal activity and reduced total exposure to

estrogens throughout life.[45]

A gluten-free diet, as a basic element of celiac disease therapy, may have a preventive effect

in the context of some cancers. Lebwohl et al. showed that patients who followed the diet for

at least three years had lower rates of cancer, including hormone-dependent cancers. Although

these results did not reach full statistical significance, they suggest a beneficial effect of

gluten elimination on inflammation and hormonal balance [40].Obesity is a well-documented

risk factor for many cancers, including endometrial and breast cancer. Mechanisms include

increased estrogen production in adipose tissue, insulin resistance, and chronic inflammation.

Women with celiac disease who follow a gluten-free diet may experience improved nutritional

status and weight gain, leading in some cases to overweight or obesity. A study by Ludvigsson

et al. found a reduced risk of endometrial cancer in women with CD (HR = 0.60; 95% CI:

0.41–0.86), which may be related to the lower BMI and lower estrogen exposure in this

population. However, as nutritional status improves and body weight increases occur, this risk

may change. [42]

Discussion

A gluten-free diet, which is the basis of celiac disease treatment, can have a significant impact

on reducing the risk of developing cancers, including breast and genital cancers. A gluten-free

diet is effective in rebuilding intestinal villi, which can reduce inflammation and improve the

functioning of the immune system. It is known that this diet not only improves intestinal

health, but can also reduce the risk of cancers, including those affecting the breast and

genitals.Lebwohl et al. indicate that the reconstruction of intestinal villi after the

implementation of a gluten-free diet significantly reduces the risk of lymphoproliferative

neoplasms (LPM), but may also have a beneficial effect on reducing the risk of hormone-

dependent cancers, such as ovarian or breast cancer. A gluten-free diet leads to a reduction in

chronic inflammation, which may reduce the risk of developing these cancers, although this

relationship has not yet been fully explained.

It is worth noting that in studies of patients with celiac disease who followed a gluten-free diet,

the risk of developing genital cancers, including ovarian cancer, was lower than in those who



13

did not follow the dietary recommendations. In turn, failure to follow the diet was associated

with a higher risk of developing these cancers, as emphasized by, among others, the results of

studies in Sweden and Italy.The aim of this study was to analyze the effect of a gluten-free

diet on the risk of developing cancer in patients with celiac disease. Celiac disease, as a

chronic autoimmune disease, is associated not only with damage to the mucosa of the small

intestine, but also with systemic inflammation, which can lead to carcinogenesis. This

problem is particularly important because numerous studies indicate an increased risk of

many cancers in people with untreated celiac disease, including lymphomas (especially

enteropathic T-cell lymphoma), gastrointestinal cancers (esophagus, stomach, small intestine),

as well as hormone-dependent cancers - such as breast, ovarian or endometrial cancer. A

review of the available literature revealed a clear pattern: the highest risk of cancer is

observed in the peridiagnostic period, especially in long-term untreated disease. At the same

time, almost all studies have shown that the implementation and long-term adherence to a

gluten-free diet reduces this risk - both by rebuilding intestinal villi and calming inflammation,

as well as by stabilizing the immune response. The greatest benefits were observed in relation

to lymphomas and cancers of the small intestine and esophagus, but breast and reproductive

organ cancers were also less common in people who followed the diet. Importantly, people

who strictly follow the dietary recommendations for at least 3 years achieve a cancer risk

comparable to the general population. The results of the study clearly show that a gluten-free

diet has not only a therapeutic function, but also a preventive one, and can be an effective tool

for reducing the risk of cancer in patients with celiac disease.A gluten-free diet is currently the

only effective treatment for celiac disease and at the same time protects against the

development of cancer. Regular use of a gluten-free diet allows for the reconstruction of the

mucous membrane of the small intestine, reduction of chronic inflammation and

normalization of the immune response. Studies have shown that patients who follow a gluten-

free diet have a significantly lower risk of developing lymphomas, small intestine cancer or

esophageal cancer. Moreover, long-term use of the diet may also reduce the risk of breast and

genital cancer in women.

Limitations of the study

Despite many valuable data, the study has some limitations. First of all, a large part of the

analyses is based on retrospective and population data, which may introduce errors resulting

from inaccurate medical records or lack of information on the duration of celiac disease

before its diagnosis. Not all studies included information on the degree of adherence to a

gluten-free diet, which may significantly affect the interpretation of cancer risk. In addition,
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some analyses did not take into account important variables such as smoking, obesity or

genetic factors, which may also affect the risk of developing cancer. Therefore, the results

should be interpreted with caution and the need for further studies with more precise control

of confounding variables should be emphasized.

Future research directions

Future studies should focus on prospective monitoring of large cohorts of patients with celiac

disease, taking into account detailed data on the duration of the disease, adherence to the diet

and other risk factors for cancer. It is advisable to conduct molecular and immunological

studies that will allow for a better understanding of the mechanisms of carcinogenesis in the

course of celiac disease. It is also worth analyzing the effect of the length and quality of the

gluten-free diet on the level of the intestinal microbiota and inflammation. The development

of methods for monitoring the regeneration of intestinal villi may allow for early

identification of patients with high cancer risk and appropriate preventive measures.

Conclusions

In summary, the data presented in the paper indicate a significant relationship between celiac

disease and an increased risk of developing cancers, especially in the gastrointestinal tract and

lymphatic system. Implementing a gluten-free diet significantly reduces this risk, especially

when it is used long-term and consistently. This diet not only alleviates the symptoms of the

disease, but can also play a role in oncological prevention. Moreover, physical activity – as a

proven factor supporting immune function, reducing systemic inflammation, and maintaining

a healthy body weight – may additionally enhance the protective effects of a gluten-free diet.

Incorporating regular, moderate exercise into the lifestyle of patients with celiac disease could

further reduce cancer risk and contribute to overall well-being. Despite certain limitations of

the study, the results confirm the need for early diagnosis of celiac disease and education of

patients on the importance of strict adherence to dietary recommendations and maintaining an

active lifestyle. Further studies can even more precisely determine the effect of a gluten-free

diet and physical activity on individual types of cancers and improve the quality of care for

patients with celiac disease.

Disclosure

Author’s contribution

Conceptualization: Julia Wątor and Barbara Chojnacka

Methodology: Barbara Boba

Software: Agnieszka Woźniacka and Barbara Chojnacka



15

Check: Sylwia Bryksy, Alicja Podolska and Agnieszka Woźniacka

Formal analysis: Jerzy Krzeszowiak

Investigation: Alicja Podolska

Resources: Aleksandra Ożga and Jerzy Krzeszowiak

Data curation: Sylwia Bryksy and Julia Wątor

Writing-rough preparation: Patrycja Kolano

Writing-review and editing: Jerzy Krzeszowiak

Visualization: Barbara Boba and Aleksandra Ożga

Supervision: Julia Wątor

Project administration: Tomasz Pulanecki and Patrycja Kolano

All authors have read and agreed with the published version of the manuscript.

Funding Statement:

The study did not receive special funding.

Institutional Review Board Statement:

Not applicable.

Informed Consent Statement:

Not applicable.

Data Availability Statement:

Not applicable.

Acknowledgements:

Not applicable.

Conflict of Interest Statement:

The authors declare no conflicts of interest.

References:

1. Asri N, Rostami-Nejad M. Chapter 4 - Gluten-related disorders definition. In:

Rostami-Nejad M, ed. Gluten-Related Disorders. Academic Press; 2022:49-57. doi:

https://doi.org/10.1016/B978-0-12-821846-4.00003-6

2. Maki KA, Sack MN, Hall KD. Ultra-processed foods: increasing the risk of

inflammation and immune dysregulation? Nat Rev Immunol. 2024;24(7):453-454. doi:

https://doi.org/10.1038/s41577-024-01049-x



16

3. Fasano A, Catassi C. Current approaches to diagnosis and treatment of celiac disease:

an evolving spectrum. Gastroenterology. 2001;120(3):636-651. doi:

https://doi.org/10.1053/gast.2001.22123

4. Biesiekierski JR. What is gluten? J Gastroenterol Hepatol. 2017;32 Suppl 1:78-81. doi:

https://doi.org/10.1111/jgh.13703

5. Hin H, Bird G, Fisher P, Mahy N, Jewell D. Coeliac disease in primary care: case

finding study. BMJ. 1999;318(7177):164-167. doi:

https://doi.org/10.1136/bmj.318.7177.164

6. Bakhtiari S, Asri N, Maleki S, et al. The link between gluten intake and the risk of

cancers. Gastroenterol Hepatol from Bed to Bench. 2024;17(2):132-139. doi:

https://doi.org/10.22037/ghfbb.v17i2.2945

7. Khoshbaten M, Rostami Nejad M, Farzady L, Sharifi N, Hashemi SH, Rostami K.

Fertility disorder associated with celiac disease in males and females: fact or fiction? J

Obstet Gynaecol Res. 2011;37(10):1308-1312. doi: https://doi.org/10.1111/j.1447-

0756.2010.01518.x

8. Ilus T, Kaukinen K, Virta LJ, Pukkala E, Collin P. Incidence of malignancies in

diagnosed celiac patients: a population-based estimate. Am J Gastroenterol.

2014;109(9):1471-1477. doi: https://doi.org/10.1038/ajg.2014.194

9. Green PHR, Cellier C. Celiac Disease. N Engl J Med. 2007;357(17):1731-1743. doi:

https://doi.org/10.1056/NEJMra071600

10. Silano M, Volta U, Mecchia AM, et al. Delayed diagnosis of coeliac disease increases

cancer risk. BMC Gastroenterol. 2007;7(1):8. doi: https://doi.org/10.1186/1471-230X-

7-8

11. Culver EL, Winearls C, Roberts I, Keshav S. A rare cause of bloody diarrhoea. Gut.

2012;61(1):94,168. doi: https://doi.org/10.1136/gut.2010.212852

12. Lebwohl B, Sanders DS, Green PHR. Coeliac disease. Lancet. 2018;391(10115):70-81.

doi: https://doi.org/10.1016/S0140-6736(17)31796-8

13. Aljada B, Zohni A, El-Matary W. The Gluten-Free Diet for Celiac Disease and

Beyond. Nutrients. 2021;13(11). doi: https://doi.org/10.3390/nu13113993

14. Steindorf, K., Clauss, D., Wiskemann, J., & Schmidt, M. E. (2015). Physical Activity

and Gastrointestinal Cancers: Primary and Tertiary Preventive Effects and Possible

Biological Mechanisms. Sports, 3(3), 145-158. https://doi.org/10.3390/sports3030145

https://doi.org/10.3390/nu13113993


17

15. Han Y, Chen W, Li P, Ye J. Association Between Coeliac Disease and Risk of Any

Malignancy and Gastrointestinal Malignancy: AMeta-Analysis. Medicine (Baltimore).

2015;94(38):e1612. doi: https://doi.org/10.1097/MD.0000000000001612

16. van Gils T, Nijeboer P, Overbeek LIH, et al. Risks for lymphoma and gastrointestinal

carcinoma in patients with newly diagnosed adult-onset celiac disease. United Eur

Gastroenterol J. 2018;6(10):1485-1495. doi:

https://doi.org/10.1177/2050640618800540

17. Wang M, Yu M, Kong WJ, Cui M, Gao F. Association between intestinal neoplasms

and celiac disease: A review. World J Gastrointest Oncol. 2021;13(9):1017-1028. doi:

https://doi.org/10.4251/wjgo.v13.i9.1017

18. Maieron R, Elli L, Marino M, et al. Celiac disease and intestinal metaplasia of the

esophagus. Dig Dis Sci. 2005;50(1):126-129. doi: https://doi.org/10.1007/s10620-005-

1289-6

19. Holmes GK, Prior P, Lane MR, Pope D, Allan RN. Malignancy in coeliac disease--

effect of a gluten free diet. Gut. 1989;30(3):333-338. doi:

https://doi.org/10.1136/gut.30.3.333

20. Emilsson L, Semrad C, Lebwohl B, Green PHR, Ludvigsson JF. Risk of Small Bowel

Adenocarcinoma. Gastroenterology. 2020;159(5):1686-1694.e2. doi:

https://doi.org/10.1053/j.gastro.2020.07.007

21. Landgren AM, Landgren O, Gridley G, Dores GM, Linet MS, Morton LM.

Autoimmune disease and subsequent risk of developing alimentary tract cancers.

Cancer. 2011;117(6):1163-1171. doi: https://doi.org/10.1002/cncr.25524

22. Elfström P, Granath F, Ye W, Ludvigsson JF. Low risk of gastrointestinal cancer

among patients with celiac disease. Clin Gastroenterol Hepatol. 2012;10(1):30-36. doi:

https://doi.org/10.1016/j.cgh.2011.06.029

23. Toh BH, van Driel IR, Gleeson PA. Pernicious anemia. N Engl J Med.

1997;337(20):1441-1448. doi: https://doi.org/10.1056/NEJM199711133372007

24. Uemura N, Okamoto S, Yamamoto S, et al. Helicobacter pylori infection and the

development of gastric cancer. N Engl J Med. 2001;345(11):784-789. doi:

https://doi.org/10.1056/NEJMoa001999

25. Askling J, Linet M, Gridley G, Halstensen TS, Ekström K, Ekbom A. Cancer

incidence in a population-based cohort of individuals hospitalized with celiac disease.

Gastroenterology. 2002;123(5):1428-1435. doi:

https://doi.org/10.1053/gast.2002.36585



18

26. Montorsi R, Esposito A, De Pastena M. Association between coeliac disease and

gastrointestinal cancers: a narrative review. Dig Med Res. 2023;6. doi:

https://doi.org/10.21037/dmr-22-51

27. Green PHR, Fleischauer AT, Bhagat G, Goyal R, Jabri B, Neugut AI. Risk of

malignancy in patients with celiac disease. Am J Med. 2003;115(3):191-195. doi:

https://doi.org/10.1016/S0002-9343(03)00302-4

28. Howdle PD, Jalal PK, Holmes GKT, Houlston RS. Primary small‐bowel malignancy

in the UK and its association with coeliac disease. QJM. 2003;96(5):345-353. doi:

https://doi.org/10.1093/qjmed/hcg058

29. Volta U, Vincentini O, Quintarelli F, Felli C, Silano M. Low risk of colon cancer in

patients with celiac disease. Scand J Gastroenterol. 2014;49(5):564-568. doi:

https://doi.org/10.3109/00365521.2014.893012

30. Freeman HJ. Colorectal Cancer in Biopsy-defined Celiac Disease Seen over 30 Years.

Int J Celiac Dis. 2021;9(3):93-95. doi: https://doi.org/10.12691/ijcd-9-3-5

31. Lasa J, Rausch A, Zubiaurre I. Risk of colorectal adenomas in patients with celiac

disease: a systematic review. Rev Gastroenterol México (English Ed). 2018;83(2):91-

97. doi: https://doi.org/10.1016/j.rgmxen.2018.03.001

32. Pereyra L, Gonzalez R, Mohaidle A, et al. Risk of colorectal neoplasia in patients with

celiac disease. J Crohns Colitis. 2013;7(12):e672-7. doi:

https://doi.org/10.1016/j.crohns.2013.06.005

33. Onwuzo S, Boustany A, Saleh M, et al. Increased Risk of Colorectal Cancer in

Patients With Celiac Disease. Cureus. 2023;15(3):e36964. doi:

https://doi.org/10.7759/cureus.36964

34. González R, Pereyra L, Mohaidle A, et al. [Celiac disease and risk of colorectal

neoplasia]. Acta Gastroenterol Latinoam. 2012;42(2):87-91.

35. Dickey W. Colon neoplasia co-existing with coeliac disease in older patients:

coincidental, probably; important, certainly. Scand J Gastroenterol. 2002;37(9):1054-

1056. doi: https://doi.org/10.1080/003655202320378257

36. Gao Y, Kristinsson SY, Goldin LR, Björkholm M, Caporaso NE, Landgren O.

Increased Risk for Non-Hodgkin Lymphoma in Individuals With Celiac Disease.

Gastroenterology. 2009;136(1):91-98. doi:

https://doi.org/10.1053/j.gastro.2008.09.031

https://doi.org/10.1016/S0002-9343(03)00302-4
https://doi.org/10.1016/j.rgmxen.2018.03.001


19

37. Grainge MJ, West J, Solaymani-Dodaran M, Card TR, Logan RFA. The long-term risk

of malignancy following a diagnosis of coeliac disease. Aliment Pharmacol Ther.

2012;35(6):730-739. doi: https://doi.org/10.1111/j.1365-2036.2012.04998.x

38. Silano M, Volta U, Vincenzi A De, Dessì M, Vincenzi M De. Effect of a gluten-free

diet on the risk of enteropathy-associated T-cell lymphoma. Dig Dis Sci.

2008;53(4):972-976. doi: https://doi.org/10.1007/s10620-007-9952-8

39. Corrao G, Corazza GR, Bagnardi V, et al. Mortality in patients with coeliac disease

and their relatives. Lancet. 2001;358(9279):356-361. doi:

https://doi.org/10.1016/s0140-6736(01)05554-4

40. Lebwohl B, Granath F, Ekbom A, et al. Mucosal healing and risk for

lymphoproliferative malignancy in celiac disease. Ann Intern Med. 2013;159(3):169-

175. doi: https://doi.org/10.7326/0003-4819-159-3-201308060-00006

41. Lebwohl B, Green PHR, Emilsson L, et al. Cancer Risk in 47,241 Individuals With

Celiac Disease. Clin Gastroenterol Hepatol. 2022;20(2):e111-e131. doi:

https://doi.org/10.1016/j.cgh.2021.05.034

42. Ludvigsson JF, West J, Ekbom A, Stephansson O. Reduced risk of breast, endometrial

and ovarian cancer in women with celiac disease. Int J Cancer. 2012;131(3):E244-50.

doi: https://doi.org/10.1002/ijc.26454

43. King JA, Jeong J, Underwood FE, et al. Incidence of Celiac Disease Is Increasing

Over Time. Am J Gastroenterol. 2020;115(4):507-525. doi:

https://doi.org/10.14309/ajg.0000000000000523

44. Prasad S, Singh P, Singh A, et al. Reproductive functions and pregnancy outcome in

female patients with celiac disease. J Gastroenterol Hepatol. 2024;39(7):1310-1317.

doi: https://doi.org/10.1111/jgh.16555

45. Cakmak E, Karakus S, Demirpence O, Demet Coskun B. Ovarian Reserve Assessment

in Celiac Patients of Reproductive Age. Med Sci Monit. 2018;24:1152-1157. doi:

https://doi.org/10.12659/msm.909033

https://doi.org/10.1016/j.cgh.2021.05.034

