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Thyroid disorders and
inflammatory bowel disease:
an association present in
adults but also in children
and adolescents
Valeria Calcaterra1,2*†, Francesca Penagini2†, Virginia Rossi2,
Luisa Abbattista2, Alice Bianchi2, Massimiliano Turzi2,
Lucia Cococcioni2 and Gianvincenzo Zuccotti2,3

1Pediatric and Adolescent Unit, Department of Internal Medicine, University of Pavia, Pavia, Italy,
2Pediatric Department, Buzzi Children’s Hospital, Milano, Italy, 3Department of Biomedical and Clinical
Science, University of Milan, Milano, Italy
Inflammatory bowel diseases (IBD) represent chronic inflammatory

multisystemic disorders that primarily involve the gastrointestinal tract. Patients

with ulcerative colitis (UC) and Crohn’s disease (CD) exhibit a higher prevalence

of thyroid disorders compared to the general population. The aim of this review is

to summarize the literature on concomitant IBD and thyroid disorders,

specifically autoimmune thyroid diseases such as Graves’ disease (GD) and

Hashimoto’s thyroiditis (HT), as well as thyroid cancer, with a focus on children

and adolescents. We provide an overview of the age-related differences between

children and adults in the prevalence of this association. Literature shows that

relatively few studies have been conducted on this subject in pediatric

populations. The etiopathogenetic similarities between IBD and autoimmune

thyroiditis are undeniable. Nevertheless, current data does not indicate a

unanimous association between GD and HT and chronic IBD (both CD and

UC). Although evidence suggests a potential association between IBD and

thyroid cancer, particularly papillary thyroid cancer, the precise nature of this

relationship varies across studies and is influenced by multiple factors. The

limited information regarding the relationship between IBD and thyroid

disorders in children highlights a significant knowledge gap. Since the thyroid

plays a critical role in the pediatric population’s development, it is essential to

promptly recognize and treat thyroid diseases. A thyroid function monitoring and

future research exploring the genetic and immunologic connections are

essential to enhance our understanding of the interrelation between IBD and

thyroid disorders.
KEYWORDS

thyroid disorders, cancer, children, adolescents, inflammatory bowel disease, Crohn’s
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1 Introduction

The term inflammatory bowel disease (IBD) refers to two main

disorders, characterized by a chronic relapsing inflammation of the

digestive tract. IBD includes Crohn’s disease (CD) and ulcerative

colitis (UC). Their prevalence amongst the pediatric population has

recently increased, probably due to better diagnostic tools and the

spread of risk factors, with more than 5 children affected every

10000 subjects (1). Though genetic background has a strong

association with the development of the disease, other risk factors

have been recognized. These include passive smoking during

pregnancy and early life, infections, altered fibers and sugar

intake and some medications exposure. A protective factor is

breastfeeding (2). Clinical manifestations are protean, but they

usually involve the digestive system with abdominal pain,

diarrhea (sometimes bloody diarrhea) and perianal lesions. Other

non-gastroenteric manifestations are growth failure, weight loss,

delayed puberty, joint pain, low grade fever, eye lesions, oral

ulcerations, and skin lesions. Additionally, an increased rate of

thyroid disorders is reported in patients with UC and CD than the

normal population (3).

Thyroid disorders, functionally classified into thyrotoxicosis

and hypothyroidism, include a lot of different types of diseases,

including autoimmune thyroiditis, congenital thyroid disease,

amyloid goiter, and, rarely, neoplasms. Hypothyroidism is the

commonest form; etiologically, acquired variants are the most

prevalent ones, especially Hashimoto’s thyroiditis. On the other

hand, as for hyperthyroidism, the most frequent cause is Graves-

Basedow disease (1, 4). IBD and autoimmune thyroiditis seems to

share several etiopathogenetic mechanism but it’s still unclear if

IBD patients have greater risk to present these thyroid disorders.

Individuals with IBD also exhibit an elevated risk of developing

both gastrointestinal and extraintestinal malignancies. Persistent

inflammation is identified as a contributing factor to carcinogenesis

(5, 6). While earlier studies have suggested a heightened risk of

colorectal cancer among IBD patients relative to the general

population, recent evidence indicates a declining trend. This

decrease is attributed to improved surveillance strategies,

implementation of colectomy in certain regions, and effective

management of inflammation (6–8). Concurrently, there is a

rising incidence of extraintestinal cancers (EICs) (9, 10), with

Crohn’s disease patients demonstrating a particularly increased

risk. This predominantly involves skin and liver-biliary cancers,

especially in those with concurrent IBD and primary sclerosing

cholangitis (11). Even though the data reported is limited, much

rarer are thyroid neoplasms. Thyroid cancer seem to be more

prevalent in patients with IBD than the control group, specifically

CD (12). Not well defined is the association with IBD and thyroid

cancer in pediatrics.

The aim of this report is to review and summarize the literature

on IBD and thyroid diseases, specifically thyroid autoimmune

disorders and thyroid cancer, with a focus on children and

adolescents, to support the regular monitoring of thyroid

function. Most reports on this topic focus on adulthood, and only

a few studies provide an overview of findings related to the
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pediatric-adolescent age group in comparison to adults. Given the

thyroid's critical role in the development of the pediatric

population, thyroid diseases are highly significant and must be

promptly recognized and treated (13). Keeping the discussion open

in this field can help establish new monitoring guidelines for the

pediatric-adolescent population and facilitate a smoother transition

into adulthood.
2 Methods

We conducted a narrative review (14) to explore the association

between IBD and thyroid disorders. A comprehensive literature

search was carried out using the PubMed electronic database,

focusing on studies published in the last 25 years in English and

Spanish. Both pediatric (subjects aged <18 years) and adult (subjects

aged >18 years) studies were included in the search, with a

clear distinction made between these populations during the

analysis. When pediatric data were limited, adult data were used

to highlight that the lack of pediatric studies might be a gap. The

types of publications examined included original research articles,

systematic reviews, meta-analyses, longitudinal studies, randomized

studies. Case reports or small case series, non-peer-reviewed

articles, editorials, or letters were excluded. For the research, the

following keywords were used (alone and/or combined): intestinal

bowel diseases; ulcerative colitis; crohn’s disease; pediatric

population; childhood; children; thyropathies; hyperthyroidism;

hypothyroidism; thyroid neoplasms; thyroid malignancies;

thyroid cancers.

Initially, we evaluated 262 articles, refining our selection by

screening abstracts (n= 154) and then performing detailed full-text

evaluations of relevant studies (n= 85). Each article was rigorously

reviewed to allow for a critical analysis. In Figure 1, the flowchart of

the manuscript selection and exclusion were schematized.

The draft of manuscript was reviewed by all co-authors, and the

final version received approval from everyone.
3 Crohn’s disease

CD could affect any part of the gastrointestinal tract from

mouth to perianal site, determining a transmural inflammation

of the involved area extending from mucosa to serosa. According

to the location of the disease, CD can be classified into terminal

ileal, colonic, ileocolonic, and upper GI disease (15). The small

intestine and the beginning of the colon are the most commonly

affected sites: according to literature, terminal ileitis occurs in

71% of pediatric patients and right colitis in another 71% (16).

Furthermore, 20% of pediatric patients have a perianal involvement,

including skin tags, fissures, fistulas, and/or abscesses (17).

According to the different phenotypes of disease, the Montreal

Classification categorizes CD as stricturing, penetrating,

inflammatory (non-stricturing and non-penetrating), and perianal

disease, any of these with a range in severity from mild to severe

(18). The Paris classification (19) represents the most recent schema
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for categorizing IBD in the pediatric population. Notable updates

concern the stratification of age at diagnosis, distinguishing between

the following categories: A1a for age 0-10, A1b for age 10-17, A2 for

age 17-40, and A3 for age >40. As regards the location of disease, it

classifies the presence of upper disease, distinguishing between L4a

for upper disease proximal to ligament of Treitz, and L4b for upper

disease distal to ligament of Treitz and proximal to distal ileum.

This system also allows to categorize patients with both stenosing

and penetrating disease as B2B3, and identifies any occurrence of

growth retardation as G1.

The etiology of CD is multifactorial and not completely known,

including several genetic and environmental factors which interact

to manifest the disease. Regarding genetics, NOD2, IL23R and

ATG16L1 genes have strongly been associated with CD. On the

other hand, environmental risk factors implicated with CD include

low fiber - high carbohydrate diet, altered microbiome, medications

such as non-steroidal anti-inflammatory drugs and smoking (20).

In genetically susceptible individuals, the disease onset is triggered

by environmental factors that alter the mucosal barrier and the gut

microbiota, leading to a loss of tolerance against luminal antigens

and enteric commensal bacteria and consequently to an abnormal

stimulation of gut immune response (21). This implies a dominant

role of the immune system in triggering and maintaining the

inflammatory process responsible for a variety of symptoms and

complications associated with CD. The aberrant immune response

develops not only in bowel but also in extra-intestinal tissues, due to

a cross-reaction between epitopes of intestinal bacteria and self-

antigens, such as synovium. The most common CD extra-intestinal

manifestations in children are arthritis (axial or peripheral),

cutaneous alterations (erythema nodosum and pyoderma

gangrenosum), eye diseases (episcleritis and uveitis), and

hepatobiliary complications (primary sclerosing cholangitis,

cholelithiasis and autoimmune hepatitis) (22).

The diagnosis of CD includes a combination of laboratory,

radiographic, endoscopic, and pathological findings. When the

diagnosis of CD is considered, a complete blood count, a
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complete metabolic panel, C-reactive protein level, erythrocyte

sedimentation rate, and stool studies (i.e., Clostridium difficile,

parasites and culture) may be useful (15). Fecal calprotectin is a

reasonable test to rule out Crohn’s disease for children with

equivocal symptoms (sensitivity of 95-100%; specificity of 44-

93%). On the contrary, the detection of anti-Saccharomyces

cerevisiae antibodies (ASCA) in the bloodstream indicates a

potential diagnosis of CD. However, their absence does not

definitively exclude CD, given their low sensitivity but high

specificity in this context. The first-line radiologic investigations

are Magnetic Resonance (MR), or Computed Tomography (CT)

enterography, or capsule endoscopy. Gold standard in CD activity

measurement is the endoscopic study, demonstrating focal,

asymmetric, transmural, or granulomatous features.

The assessment of the disease activity is crucial for the

management of CD in children, and it is calculated with a

standardized score, called PCDAI (Pediatric Crohn’s Disease

Activity Index), considering clinical and laboratory features.

Treatment of CD in children includes an escalating approach from

nutritional interventions to pharmaceuticals (anti-inflammatory

agents, immunosuppressive medications, and biologics).

However, in selected cases which present risk factor for poor

outcome of disease, biological treatment may be considered as first

line therapy (23). This strategy focuses on achieving complete

mucosal healing, potentially affecting the natural progression of

the disease. Surgical interventions are reserved for treating

complications as fistulas, strictures, and abscesses, and can be

considered in case of disease refractory to medical treatment (24).
3.1 Crohn’s disease and autoimmune
thyroid disorders

Although the development of extraintestinal manifestations and

autoimmune disorders during CD is well known, the coexistence of
FIGURE 1

Flowchart of the manuscript selection and exclusion.
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autoimmune thyroid diseases and CD has not been well

documented, especially in the pediatric population.

The most common autoimmune thyroid diseases in children

are Graves’ disease (GD) and Hashimoto thyroiditis (HT). Both of

them are characterized by infiltration of the thyroid by T and B

lymphocytes, the production of thyroid autoantibodies, and

abnormal thyroid function (hyperthyroidism in GD and

hypothyroidism in HT) (16).

3.1.1 Correlation between hyperthyroidism/GD
and CD

Graves’ disease is characterized by the presence of anti-TSH

receptor antibodies (aTSHR), which lead to an excessive production

of thyroid hormones, free from TSH control (17). The prevalence of

GD in patients with CD ranges between 0.3% - 0.9% (18), but

remains unknown in the pediatric population.

A recent bidirectional 2-sample Mendelian randomization

study, conducted by Xian et al. (20), investigated the potential

causal relationship between GD and IBD distinguishing between

CD and UC. The results revealed that genetically predicted CD

increases the risk of GD. On the other hand, genetically predicted

GD may slightly increase the risk of CD.

A further study, conducted by Szczeblowska et al. (21),

examined the levels of antibodies against thyroid-stimulating

hormone receptors (aTSHR) in a cohort of 58 patients with

documented CD, identifying a significant statistical increase in

their level in the studied group compared to the controls.

A literature review, conducted by Shizuma et al. (22), reported

three cases of concomitant CD and GD, in which CD diagnosis was

prior or simultaneous to GD diagnosis. The authors identified possible

common genetic factors between GD and CD, such as PTPN22,

CTLA4, and CD40. The role of these non-HLA genes has been

extensively investigated in GD patients. Some studies have reported

that PTPN22 may influence the risk of developing CD (24, 25),

whereas other ones ruled out this hypothesis (26). In a Spanish

meta-analysis, the frequency of the minor allele rs1883832T on the

CD40 gene was significantly higher in CD patients than in control

individuals (27). However, common genetic backgrounds in GD and

CD patients may be present, but further research may be necessary.

3.1.2 Correlation between hypothyroidism/HT
and CD

Hashimoto’s thyroiditis (HT), characterized by the production

of anti-thyroglobulin (TG) and anti-thyroid peroxidase (TPO)

antibodies, is the most common autoimmune thyroid disease in

children. Both HT and CD are characterized by an overactive

immune response and chronic inflammation, suggesting a

possible association between their pathogeneses. Data about

prevalence of HT in CD patients are variable and not unified and

remain uncertain in the pediatric population. Bardella et al. (28)

reported a prevalence of 4.4% (4/90); Yakut et al. (29) found a

prevalence of 0% (0/33); Cesarini et al. (30) of 2.2% (10/464);

Bernstein et al. (31) reported a prevalence of HT in CD patients

similar to that of the controls.

Shizuma et al. (22), in their literature review, described ten cases

of concomitant HT and CD, in most of which CD diagnosis was
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prior (5/10) or simultaneous (3/10) to HT diagnosis. One of the

reported cases was a young patient with Turner’s syndrome. This

condition increases the risk for concomitant HT and IBD (both UC

and CD), as shown in a cohort study of 2459 patients (32).

Szczeblowska et al. (21) compared levels of antithyroid antibodies

aTG or aTPO in CD patients and in a control group, not finding

significant differences. Several case-reports have described the co-

occurrence of HT and CD (33, 34) but scientific data about their

correlation are still lacking, and the association between HT and CD

remains under debate.

According to the register-based cohort study, conducted by

Räisänen et al. (35), common perinatal risk factors can be found. In

particular, preterm birth and postnatal antibiotic use seem to be

related to typical pediatric onset of autoimmune diseases, such as

autoimmune thyroiditis, but also IBD.

Autoimmune thyroid disorders and CD share an immune-

mediated inflammation. The role of tumor necrosis factor alpha

(TNF-alpha) is crucial in the CD pathogenesis, but also in thyroid

autoimmune diseases. Furtak et al. (36) showed a possible protective

role of anti-TNF-a treatment (Infliximab-IFX), a monoclonal

antibody used in CD, in the development of thyroid autoimmune

disorders. They observed a prevalence of decreased thyroid

echogenicity that was ten times higher in CD patients who had

not been treated with IFX compared to those who had received IFX.

This indicates a significant connection between thyroid disorders

and the pathogenesis of CD.

To date, the association between autoimmune thyroiditis and

CD can be suggested by their similar features, such as overlapping

genetic associations, chronic and usually intermittent

inflammation, T cell organ infiltrations, and increasing incidence

without specific triggering factors (3, 21, 22, 28, 30). However,

further studies are needed to demonstrate their association

in childhood.
3.2 Crohn’s disease and thyroid cancers

Thyroid cancer (TC) is the most prevalent endocrine

malignancy. Papillary thyroid cancer (PTC) accounts for over

80% of all thyroid cancer cases (11, 37). It manifests

predominantly in women (with a 3:1 female-to-male ratio) and is

more prevalent in Caucasians compared to African Americans. The

average age at diagnosis is around 40 years (38). Risk factors for TC

include thyroid dysfunction, exposure to radiation at a young age,

and genetic predispositions (11). Although TC may occur as an EIC

in IBD patients, it is not among the most common in this group.

The link between IBD and TC is still unknown, but it is potentially

related to systemic inflammation caused by IBD or prolonged

immunosuppression from IBD treatments. Moreover, there is a

lack of studies focused exclusively on pediatric populations in this

context. Our research has gathered data from studies that include

IBD patients from adolescence onwards.

Numerous studies have investigated thyroid cancer in the

context of IBD. In a European multicenter study, Katsanos et al.

(39) observed that over a 15-year follow-up period, the prevalence

of cancer among IBD patients was 9.1%, with a majority being EICs.
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The overall frequency of cancer in this cohort was comparable to

that of the general population. Within this context, only two cases of

thyroid cancer were identified, both PTC. This study highlighted

the increased risk of certain EICs in IBD patients, corroborating

findings from other reports (8, 11).

A prospective, multicenter study in Italy by Biancone et al. (5)

showed a 5.2% prevalence of thyroid cancer among IBD patients

(5). Out of 1209 IBD-diagnosed individuals, 403 developed cancers,

with 204 cases in CD patients and 199 in UC patients. Among these

cancer cases, dermatological sites were most affected, accounting for

32% of occurrences, while thyroid cancer represented 1.9% of cases.

Both perforating CD and extensive UC were identified as significant

risk factors for overall cancer and for EIC. This underscores the

importance of a nuanced assessment of cancer risk in IBD,

considering variables including general population risk factors,

disease-specific factors (such as CD phenotype, severity), and the

implications of immunomodulator usage.

Additionally, Sonu et al. (38) conducted a retrospective cohort

study involving 2686 patients diagnosed with either CD or UC,

alongside a control group with inflammatory conditions like

diverticulitis and asthma. Over a 21-year follow-up, a statistically

significant difference was observed in the age of PTC diagnosis

between CD patients, UC patients, and the control groups.

In a population-based cohort study conducted by Taborelli et al.

(40) involving individuals aged 18 to 84 years, it was discovered that

patients with CD exhibited a heightened risk for certain EICs,

specifically TC and non-melanoma skin cancers.

Wadhwa et al. (12) implemented a case-control study,

comparing a study group comprising patients with IBD (both CD

and UC) against a control group with diverticulitis, to investigate

associations with TC. The findings indicate that CD, in contrast to

UC, is associated with a heightened risk of thyroid cancer, with age

as a protective factor in the development of TC. This suggests the

necessity for rigorous monitoring of thyroid disorders in individuals

diagnosed with CD.

In the 2018 study by Cao et al. (41), a case-control study and

meta-analysis were conducted, involving 1392 adult patients with

IBD and a matched control group of 1392 adult patients with

diverticulitis. The study entailed tracking health data from a

hospital database over a follow-up period of 27,448 person-years,

specifically focusing on the incidence of papillary thyroid cancer. It

was observed that patients with total IBD or UC had an increased

risk of developing thyroid cancer, in contrast to patients with CD,

who did not demonstrate this elevated risk.

In the 2017 population-based study by Jung et al. (42), a cohort

of patients with IBD (5595 patients with CD) was compared against

the general population. The research findings indicated that both

male and female patients with CD did not exhibit an increased risk

of developing thyroid cancer (TC) compared to the

general population.

Yano et al. (43) conducted a study involving 770 patients with

CD, both children and adults. Patients were classified by age, sex,

disease duration, and age at diagnosis, with CD confirmed through

various medical assessments. Findings indicated that overall cancer

risk, including TC risk, in CD patients wasn’t higher than in the
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general population, but there was a notably increased risk for CRC

and leukemia.

In Tables 1, 2, researches examining the link between IBD and

thyroid disorders and thyroid cancer, respectively.

3.2.1 Role of treatments
The primary treatment goal in IBD is the early and sustained

healing of intestinal lesions, often involving long-term use

of immunomodulators like thiopurines or methotrexate,

and TNF-a antagonists. These immunosuppressants can be

carcinogenic through DNA alteration, impaired immune control

of chronic infections, or reduced immunosurveillance of tumor

cells (8). Some immunomodulators, like 5-ASA, have shown

chemopreventive properties against colorectal cancer booth in CD

and UC patients (44, 45).

On the other hand, thiopurines usage in IBD has been

associated with a modestly increased overall cancer risk, but this

risk is reversible upon discontinuation of the drug. While in the

past, azathioprine usage has been linked to higher rates of

lymphoma and non-melanoma skin cancer (46, 47), nowadays,

conflicting data exists regarding its chemo preventive effect, with

recent studies suggesting a possible benefit (48–50).

Tumor necrosis factor a (TNF-a) antagonists (infliximab,

adalimumab, and certolizumab pegol) have demonstrated high

efficacy in treating IBD, with all three agents being approved for

CD and infliximab and adalimumab also approved for UC. Despite

their effectiveness, the potential adverse effects of these agents,

particularly the concern regarding treatment-induced

immunosuppression potentially elevating cancer risk, necessitate

careful consideration. In the past, anti-TNF-a treatments have been

associated with increased melanoma rates (51). However, in a

comprehensive study by Andersen et al. (51), the relationship

between TNF-a antagonist exposure and cancer risk in IBD

patients was examined. The study encompassed 3465 IBD

patients who had not been exposed to TNF-a antagonists, among

whom 6.7% developed cancer, and 81 patients who had been

exposed to these antagonists, with 1.8% developing cancer. The

initial analysis did not show a significant increase in overall cancer

risk associated with TNF-a antagonist exposure. However, upon

adjusting for factors such as age, disease duration, and other IBD

medications, the risk appeared to increase. Nevertheless, further

adjustment for azathioprine use significantly reduced this

association. While the study concluded that TNF-a antagonists

did not significantly increase cancer risk in this population, it also

suggests that any minor increase in overall cancer risk among

patients exposed to TNF-a antagonists may be linked to

concurrent azathioprine use rather than the antagonists

themselves. However, the possibility of an increased malignancy

risk over the long term or with accumulating doses of TNF-a
antagonists cannot be entirely dismissed, underscoring the need for

ongoing monitoring of patients receiving these treatments.

3.2.2 Role of immune system and genetics
Several factors are thought to contribute to the etiopathogenesis

of CD and PTC, including genetic, environmental, and
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Xian, 2023 (20) Mendelian
Randomized
study

SNPs associated with GD were
obtained from BBJ (212453
individuals). Immunochip data of
IBD were extracted from GWAS
(2824 cases and 3719 controls).

Adults. Not applicable

Szczeblowska,
2013 (21)

Observational
study

58 patients with CD (>16 y) and 45
patients with abdominal cavity
disorders (>16 y).

Adolescents and adults (> 16 years
of age).

Prevalence in study group (CD
patients):
- TSH higher than normal: 7.41%
males and 6.45% females.
- TSH lower than normal: 3.70%
males and 3.23% females.
- aTPO positivity: 0% males and
9.68% females.
- aTG positivity: 14.81% males an
9.68% females.
- aTSHr positivity: 14.81% males
and 12.9% females.
Prevalence in control group:
- TSH higher than normal: 0% m
and 1.59% females.
- TSH lower than normal: 7.69%
males and 1.59% females.
- aTPO positivity: 5.13% males a
14.29% females.
- aTG positivity: 10.26% males an
14.29% females.
- aTSHr positivity: 2.56% males a
3.17% females.

Shizuma, 2016 (22) Literature
review

16 cases of UC and GD, 3 cases of
CD and GD, 10 cases of CD and
HT, 4 cases of IBD and subacute
thyroiditis, 13 cases of IBD and
amyloid goiter

16 cases of UC and GD (two cases
out of 16 had pediatric age: 17 years
old and 14 years old), 3 cases of CD
and GD (one case out of three had
pediatric age: 14 years old), 10 cases
of CD and HT (five cases out of
three had pediatric age: 17, 16, 15,
14, and 10 years old), 4 cases of IBD
and subacute thyroiditis (none of
pediatric age), 12 cases of IBD and
amyloid goiter (three cases out of 13:
13, 15, and 16 years old)

Not applicable
n
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TABLE 1 Continued

t
Methods Results

%

The differences in the distribution of
selected characteristics between the
three diseases were analyzed using
the chi-square test, or parametric or
non-parametric analysis of variance

The prevalence of thyroid disease is
higher in coeliac patients (8%) but
it’s increased also in UC
population (2%)

Comparison with 2 population
(healthy and IBD) using the Fisher’s
test and Student’s t-test

4.4% (5/113) of patients with UC
has hyperthyroidism vs 0% (0/66) of
healthy population
0% has hypothyroidism in UC and
healthy population
3.5% (4/113) of patients with UC
has thyroiditis vs 1.5% (1/66) of
healthy population

p:

e

Comparison with 2 population
(healthy and IBD) using Mantel–
Haenszel method

The incidence of thyroiditis in the
general population (1.16%) overlaid
with the rate of thyroiditis in UC
patients (1.5%).

ion
ne
a

of

The cohorts of 11407 children born
in 2000–2005 were followed-up from
birth until 31/12/2018. DM, JIA, and
IBD diagnoses in the cohort were
obtained using ICD-10; AIT
diagnoses were obtained from DPR
using ATC

More preterm births among children
with autoimmune diseases (8.6% vs.
5.3%, p = 0.035). More use of
postnatal antibiotics in preterm
children with autoimmune diseases
(47.6% vs. 27.7%, p = 0.046)

An ultrasound examination of the
thyroid gland, and levels of TSH,
fT3, fT4, aTPO, TRAbs, aTGs were
performed in all the patients

10-times higher prevalence of
decreased thyroid echogenicity in
CD and IFX-naive patients
compared to IFX-treated group. A
significantly lower TSH levels and
higher levels of thyroid antibodies in
CD and IFX-naive patients

Comparison with 2 population
(healthy and IBD) using chi-
square tests

The incidence of thyroid dysfunction
in the general population was 7.4%
(429 out 5721 subjects), significantly
higher than that found in the
patients’ population cohort (2.5%)

(Continued)
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First author,
year of
publication

Study type Population Age Prevalence of thyroid
disorders in IBD respec
to control group

Bardella, 2009 (28) Cross-sectional 90 UC patients, 90 CD patient
117 celiac disease patients

Adults. Hashimoto’s thyroiditis prevalenc
in
- study group: 2% in UC patients;
4% in CD patients
- control group (coeliac disease): 8

Yakut, 2011 (29) Retrospective
study

146 IBD patients (113 UC and 33
CD patients) vs 66 healthy
control subjects

Adults Thyroid disease prevalence in IBD
patients: 9.5% (9.7% in UC and 9
in CD).
Thyroid disease prevalence in
control group: 1.5%.

Bernstein,
2005 (31)

Retrospective
study

3879 UC patients vs 38674
healthy control

Pediatric and adult age, grouped by
0–19 y, 20–39 y, 40–59 y, and ≥60 y

Thyroiditis prevalence in UC grou
1.57%
Thyroiditis prevalence in control
group: 1.16%; thyroiditis prevalen
in CD group: 1.46%; thyroiditis
prevalence in control group: 1.29%

Räisänen, 2021 (35) Cohort study 11407 children. Of them 245
children (2.1%) received at least one
diagnosis of autoimmune disease: 68
(0.60%) with AIT, 19 (0.17%) UC
and 10 (0.09%) CD

Pediatric age, with a median of
16.6 years

After a median follow-up of 16.6
years, 2.1% of the studied populat
were diagnosed with an autoimmu
disease, mainly AIT and IBD; with
higher incidence in the age range
12 to 18 years.

Furtak, 2020 (36) Cohort study 61 patients with CD, without known
thyroid disorders. Of them, 36
patients were treated with IFX, while
25 patients have never received IFX

Pediatric age Prevalence of abnormal thyroid
patterns in study group (treated
group): 16.7%
Prevalence of abnormal thyroid
patterns in control group
(untreated):
44%

Casella, 2008 (69) Retrospective
study

162 UC patients vs 5721
healthy control

Adults Prevalence of thyroid disorders in
UC population: 2.5%
Prevalence of thyroid disorders in
the control group: 7.4%
e

%

c
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immunological elements. In addition to the impact of therapies for

CD and the exposure to diagnostic radiation at a young age, Moss

et al. (52) suggest that a dietary deficiency in protective

micronutrients might be another contributory factor linking CD

and TC. CD is characterized by an inappropriate inflammatory

reaction, a feature also seen in PTC, particularly through

lymphocytic infiltration of thyroid tissue (38, 53). This suggests

potential overlapping immunologic pathways linking these diseases.

Moreover, specific genetic mutations have been identified in

patients with CD, notably in the NOD-2 gene since 2001 (54).

Over 30 genetic loci associated with CD have been mapped, playing

roles in immune response regulation and epithelial barrier integrity

(55). PTC is linked to various genetic mutations, with the most

common being RET/PTC1 and RET/PTC3 rearrangements. These

are present in a significant portion of adult PTC patients in the

United States, Italy, and Canada (38, 56). Additionally, mutations in

NTRK1, Ras, and Raf genes have also been recognized (38, 57, 58).

Younger PTC patients, particularly children and young adults,

exhibit a higher frequency of oncogenic RET and NTRK1 gene

rearrangements (59). A study by Sonu et al. (38) highlighted

the difficulty in determining the sequential development of

PTC and CD due to the small number of patients with both

conditions. Further research is needed to better understand the

genetic interplay.
4 Ulcerative colitis

Ulcerative Colitis is the other main phenotype of IBD. The

disease is characterized by diffuse and continuous inflammation of

the mucosal layer, and it’s limited to the distal portion of the

gastrointestinal tract, from the rectum to a variable proximal

portion of the colon. The involvement of the entire colon is called

pancolitis which can be a frequent form in pediatric age (60).

The disease course is characterized by remitting and

relapsing periods.

In the pediatric population the mean age of diagnosis is around

ten years, accounts for 1/3 of the overall IBD diagnosis and affects

more males than females with a ratio of approximately 1,5:1 (61).

The exact etiology of UC is still unknown but genetic

predisposition and environmental factors play a key role in the

pathogenesis of the disease, similarly to what illustrated above for

Crohn’s disease. Familiarity is indeed a common feature (61). Other

recognized risk factors in the pediatric population are maternal

tobacco smoking during pregnancy, passive smoke exposure during

early life, as well as altered fibers and sugar intake.

As opposed to Crohn’s disease smoking has protective role for

UC influencing the pathogenesis especially in adolescents and

young adults (62).

The clinical manifestations are typically divided into

gastrointestinal and extra-intestinal. The former are abdominal

pain (even nocturnal), tenesmus and bloody diarrhea. The latter

involve growth failure, pubertal delay, weight loss, fever, anorexia,

and fatigue.

Other common UC extra-intestinal manifestations in children

are arthritis (axial or peripheral), cutaneous alterations (pyoderma
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TABLE 2 Researches examining the link between IBD and thyroid cancer.

ntervention/Methods Results

5-year follow-up

9.1% of patients developed cancer,
primarily presenting with a single,
extraintestinal neoplasm. Among
these, only two instances of TC were
recorded, both being cases of PTC

-year follow-up

Among 1209 patients diagnosed
with IBD, 403 developed cancer: 204
of these were CD patients and 199
had UC. In these cancer cases, the
DS was predominantly affected,
representing 32% of occurrences,
while TC constituted 1.9% of
the cases.

1-year follow-up

There is a statistically significant
difference in age of diagnosis of PTC
in patients with CD patients
diagnosed with PTC at a younger
age than those with UC or controls

edian clinical follow-up for
atients with CD: 7.1 years

Specific extra-intestinal cancers,
particularly thyroid cancer and non-
melanoma skin cancers, were
observed to have an elevated risk
among patients with CD

xtracting data from the 2012
ational Inpatient Sample database,
hich provided a stratified 20%
ample of discharges from U.S.
ommunity hospitals.

CD, as opposed to UC, is linked to
an increased risk of thyroid cancer;
it is advisable to conduct vigilant
surveillance for TC in patients
with CD

racking the health data of 1392
BD patients from a hospital
atabase, comparing them with a
atched control group of patients
ith diverticulitis, focusing on the
evelopment of papillary thyroid

Patients diagnosed with total IBD or
UC exhibited an elevated risk for
thyroid cancer, whereas patients
with CD did not

(Continued)
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First author,
year of
publication

Study type Population Age Prevalence of thyroid
disorders in IBD respect
to control group

Katsanos et al.,
2011 (39)

Prospective
cohort study

2201 adult patients with IBD, from
20 specific geographical areas across
12 European countries Adults

Prevalence of EIC in IBD patients
(control group): 9.1%
Prevalence of thyroid cancer
amongst EIC cases(study
group): 3.2%.

Biancone et al.,
2019 (5)

Multicenter
prospective
nested case–
control study

1209 patients with CD or UC, with a
diagnosis made at least 6 months
prior, regular clinical evaluations,
age 17 years or older, no history of
previous malignancies

Late adolescents/adults (age 17 years
or older)

Prevalence of cancer in IBD patients:
33.3%.
Prevalence of thyroid cancer in IBD-
related cancer cases: 0.6%

Sonu et al.,
2013 (38)

Retrospective
cohort study

Study group: 2686 adult patients
diagnosed with either CD or UC and
the concurrent diagnosis of thyroid
cancer
Control group: adult patients with
inflammatory conditions (1638 with
diverticulitis and 19447
with asthma) Adults

Prevalence of PTC in UC patients:
0.5%
Prevalence of PTC in CD patients:
0.4%
Prevalence of PTC in asthma
controls: 0.3%

Taborelli et al.,
2020 (40)

Retrospective
population-
based
study cohort

3664 IBD patients aged 18–84 years:
1306 with CD and 2358 with UC Adults

Prevalence of thyroid cancer in UC
patients: 0.04%.
Overall cancer prevalence in UC
patients (control group): 10.4%
Prevalence of thyroid cancer in Cd
patients (study group): 0.61%.
Overall cancer prevalence in CD
patients: 10.8%

Wadhwa et al.,
2016 (12)

Case-
control study

Study group: adult patients with CD
and UC
Control group: adult patients
with diverticulitis Adults Not applicable.

Cao et al.,
2018 (79)

Case-control
study and
meta-analysis

Study group: 1392 adult patients
with IBD
Control group: 1392 adult patients
with diverticulitis Adults

Prevalence of PTC in IBD group:
0.79%
Prevalence of PTC in patients with
diverticulitis (control group): 0.22%
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TABLE 2 Continued

Intervention/Methods Results

cancer over a follow-up period of
27,448 person-years

This study utilized the Health
Insurance and Review Agency
database from the Korean National
Health Insurance system, focusing
on patients with IBD diagnosed
between 2011 and 2014.
CD patients - median follow-up
time: 2.14 years

Males and females with CD do not
have a higher risk of developing
thyroid cancer respect to
general population

Patients have been classified
according to sex, age, duration of
disease, and age of diagnosis.
Diagnosis of CD was confirmed
through clinical, endoscopic,
radiographic and pathologic
evaluations. Observation ranged
from the onset of CD to cancer
diagnosis, death, or study
termination (August 31, 2010).

The overall cancer risk, including
thyroid cancer risk, in CD patients
was not higher than in the general
population, however specific
increased risks for colorectal cancer
and leukemia were noted.

Each IBD patient was retrospectively
crossed matched with two controls

Patients with thyroid neoplasms
represent 4,6% of the overall number
of ulcerative colitis related
cancer cases.

Data extraction by two authors with
additional consensus. Forest plot for
the cancer site association

The study shows a weak association
between IBD patients and
thyroid cancer

(Continued)
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First author,
year of
publication

Study type Population Age Prevalence of thyroid
disorders in IBD respect
to control group

Jung et al.,
2017 (42)

Population-
based study

Study group: 5595 patients with CD
and 10049 patients with UC (newly
diagnosed from 2011 to 2014)
Control group: general population Adults

Overall cancer prevalence in males
with CD (control group): 0.892%
Thyroid cancer prevalence in males
with CD (study group): 0.026%.
Overall cancer prevalence in males
with UC (control group): 2.06%
Thyroid cancer prevalence in males
with UC (study group): 0.504%.
Overall cancer prevalence in females
with CD (control group): 2.52%
Thyroid cancer prevalence in
females with CD (study group):
0.455%.
Overall cancer prevalence in females
with UC (control group): 1.97%
Thyroid cancer prevalence in
females with UC (study
group): 0.455%.

Yano et al.,
2013 (43)

Observational
population-
based study

770 pediatric and adult patients with
CD registered in a Japanese hospital
between July 1985 and August 2010 Adolescent and adult population

Overall cancer prevalence in IBD
patients (control group): 2.47%
Thyroid cancer prevalence in IBD
patients (study group): 0.13%

Biancone et al.,
2016 (75)

Multicenter
Case Control

IBD patients with a disease history >
6 months, no previous cancer,
regular follow-up, age >15 years

Late adolescence and
adult population

Study Group (IBD patients who
developed cancer): overall cancer
prevalence is 33.3%; thyroid cancer
prevalence is 5.2%
Control Group: 0% prevalence of
both overall cancer and
thyroid cancer

Piovani et al.,
2022 (80)

Systematic
Review

108 meta-analytic estimates (44 for
CD, 38 for UC, and 26 for IBDs) Adults Not applicable
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gangrenosum), eye diseases (episcleritis and uveitis), and

hepatobiliary complications (primary sclerosing cholangitis and

autoimmune hepatitis). Common complications include digestive

system neoplasms (both colonic and biliary due to primary

sclerosing cholangitis), osteoporosis and toxic megacolon (1).

Diagnosis is made by clinical manifestation, laboratory findings,

imaging (such as intestinal US and enteroMRI), and endoscopic

investigation. When UC is considered, we must perform a complete

blood count, a complete metabolic panel, C-reactive protein level,

and erythrocyte sedimentation rate. Gastrointestinal infections have

to be excluded with stool studies (i.e Clostridium difficile, parasites

and culture) while fecal calprotectin is usually high. Moreover, the

presence of pANCA (perinuclear antineutrophil cytoplasmic

antibodies) suggests the diagnosis of UC, but their absence cannot

rule out the disease (low sensitivity; high specificity). High title of

pANCA is associated with more extensive disease (63). The

diagnostic confirmation is usually made by histologic data

collected from endoscopic investigations.

Recently five diagnostic classes have been identified (PIBD-

classes) with the intent of having a more certain diagnosis. Other

features such as growth impairment, location, age of diagnosis

and behavior of the disease help to have a more specific

classification (19).

Current treatment includes medical and surgical therapies, in

addition to proper diet and psychological support. Therapy is

driven by the severity of the disease, assessed through PUCAI

index (Pediatric Ulcerative Colitis Activity Index), and its

localization. In mild and moderate forms, it is recommended to

use mostly topical or oral 5-ASA after a short course of

corticosteroids to induce remission. More severe or non-

responsive cases are treated mostly with biologics (19).

Surgery is instead used as a second line therapy especially in

poorly responsive subjects. It is usually curative, but the clinician

must consider surgery related complications.

Prognosis is generally favorable with good control achieved

through medications only; given the relapsing nature of the disease

follow-up is mandatory even in case of good clinical response.
4.1 Ulcerative colitis and
autoimmune thyroiditis

Even for UC the coexistence with autoimmune thyroid diseases

is subject of research. From the etiological point of view, UC is not

merely an autoimmune condition, but it shares with immune-

mediated disease the presence of genetic predisposition,

autoantibodies (such as pANCA), and the role of environmental

factors (64). The etiologic pathways’ overlap (especially common

susceptibility genes and chronic inflammation) between UC and

autoimmune disease seems to indicate an increased risk of immune-

mediated disorders in UC patients (65–67).

A 2019 report about the adult population by Bar Yehuda has

demonstrated how most frequent autoimmune diseases associated

with UC are sclerosis cholangitis (1.1% vs 0.7% in CD -OR = 1.55

[1.05–2.31]; p = 0.024), and insulin dependent diabetes mellitus

(2.7% vs 1.5% in CD -OR = 1.83 [1.41–2.38]; p < 0.001-). However,
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thyroiditis does not appear to have higher prevalence among IBD

patients than healthy population (1.5% vs 1.2% -OR = 1.67 [0.94–

1.44]; p 0.164-) (65).

This lack of correlation between thyropathy and chronic

inflammatory bowel diseases has also been confirmed in the

pediatric age by a recent Jølving et al.’s article. This review

highlights how other autoimmune diseases, such as psoriatic

arthritis and spondylarthritis, have higher incidence and earlier

onset in the IBD cohort while autoimmune thyropathy seems to

have the same incidence as in healthy children (68).

The most common autoimmune thyroid disorders in both

healthy and UC children are Graves’ disease, mainly responsible

for hyperthyroidism, and HT, principal cause of hypothyroidism.

4.1.1 Correlation between hyperthyroidism/GD
and UC

Regarding the prevalence of hyperthyroidism in the UC

population, literature is not unanimous. According to Casella

et al. there are no differences between UC patients and general

population (69).

On the other hand, Snook et al. and Yakut and al. reported a

greater risk of hyperthyroidism in UC patients compared with

healthy controls (29, 70). Certainly, Graves’ disease and ulcerative

colitis share a Th1/Th2 imbalance with increased Th2 activation

(71). In Graves’ disease there is increased Th2 activity, resulting in

circulating antibodies to TSH-R (18). Increased Th2 activity may

explain the antibody production that may contribute to the

pathogenesis of UC. However, these mechanisms still do not

appear to increase the risk of GD in the UC population.

Moreover, from the genetic point of view, UC might prevent GD

(OR 0.71, 95% CI 0.58-0.86, p<0.001) (20).

Regarding patients with concomitant GD and UC, there was no

evidence of a poorer prognosis (22).

Unfortunately, most data available are from reviews or articles

regarding adult population. We don’t have data about the

correlation between GD and UC in pediatric patients.

4.1.2 Correlation between hypothyroidism/HT
and UC

Even the association between HT and UC does not have an

unified correlation in literature. In two different articles (Bardella

et al. and Yakut and al.) the risk of HT in UC patients appears to be

increased (28, 29). This evidence has not been confirmed by

Bernestein et al. and Casella et al. (31, 69).

Noteworthy, some case reports show that the occurrence of HT

and UC can be associated with other immune-mediated diseases

such as type I diabetes mellitus (DMT1) and Sjogren or DMT1 and

autoimmune hepatitis (72, 73). Moreover, patients with Turner

syndrome have a greater risk of concomitant HT and IBD (both UC

and CD) (32).

As the previous, he correlation between UC and HT has been

investigated mainly in adult population. Data for pediatric patients

are lacking.

To date, the association between UC and autoimmune

thyroiditis appears to be suggested by common etiopathogenetic
Frontiers in Endocrinology 12
mechanisms and chronic inflammation. However, particularly in

the pediatric population, there is insufficient data to reach a

definitive conclusion.
4.2 Ulcerative colitis and thyroid cancer

Most of the work we found reported a higher overall risk for

patients with UC to develop thyroid cancer in adults (12). One

study fromOh et al. reported a higher incidence of thyroid cancer in

male patients with UC though the risk for cancer development was

similar to the general population (74).

We know that amongst all the neoplasms that patients with UC

can develop, thyroid cancer represents a small percentage (75).

Studies concerning thyroid neoplasms as an extraintestinal

manifestation of IBD, and more precisely UC in a pediatric

population are scarce. The multicenter case-control study from

Biancone et al. (75) considered not only adults but also adolescents

while describing the association between thyroid cancer and IBD;

Piovani and colleagues conducted a review (77) describing a weak

association between thyroid cancer and UC in the pediatric

population, expressed as a 1.49 RR with a 95% CI. This latter

study may be of particular importance since, as stated by the

authors, patients referring to a single recruiting center were

excluded to avoid bias, including data from observational studies.

4.2.1 Risk factors for cancer in UC
Cao et al. found in their meta-analysis that the risk of thyroid

cancer was higher in UC patients than CD ones with a 20-100%

increased risk with respect to control population, potentially due to

chronic inflammation (78) that may promote an environment

capable of promoting cancerogenesis.

Radiation exposure during follow-up may be another causative

agent of neoplasms in general, including thyroid cancer, in the

general population as described by Piovani et al., but this still has to

be verified in a pediatric population (49).

More and more attention is drawn to the role of microbiota in

the pathogenesis of immune-mediated diseases, such as UC, and it

is known that gut flora alteration may play a role in cancer

pathogenesis in these patients (76); to our knowledge it is still be

proven whether microbiome alteration plays a certain role in

thyroid cancer in the pediatric population (77).

Finally, immunosuppressive drugs may also represent a risk

factor (78), as evasion of the immune system is one of the hallmarks

of cancer.

The studies documenting the connection between IBD and

thyroid disorders, as well as thyroid cancer, are presented in

Tables 1, 2, respectively.
5 Discussion

IBD and thyroid disorders are two distinct but somehow

interconnected conditions that seem to be linked in both adult

and pediatric populations.
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However, literature data in pediatrics are limited. Specifically,

ten different studies have analyzed the relationship between thyroid

autoimmune disorders and IBD, yielding varying results. Three

studies encompassed childhood, adolescence, and adulthood (21,

22, 31), while two focused on the pediatric population (35, 36). The

remaining studies examined only adults. Six of these ten studies (7/

10) (20, 21, 28, 29, 36, 70) reported a possible correlation between

thyroid disorders and IBD. Two studies (2/10) (21, 36) indicated a

significant increase in thyroid disorders in patients with CD

compared to the healthy population; three studies (3/10) (28, 29,

70) found an association between thyroid disorders and UC; and

one studies (1/10) (20) suggested a potential correlation between

thyroid disorders and IBD, emphasizing the role of genetic and

perinatal risk factors in the pathogenesis of these conditions.

However, three studies (3/10) (22, 31, 69) found no differences in

the prevalence of thyroid disorders in IBD patients compared to the

general population.

With regard to the relationship between thyroid cancer and

IBD, eleven studies have been analyzed. Three studies included both

late adolescence and adulthood (5, 43, 75), while the remaining

studies focused solely on adults. Five studies (5/11) (12, 40, 78–80)

suggested an increased risk of thyroid cancer in patients with IBD,

although data are somewhat conflicting. Specifically, one study

(1/11) (79) reported an increased risk of thyroid cancer in UC

patients; two studies (2/11) (12, 40) suggested a link between

thyroid cancer and CD, underscoring the importance of vigilant

surveillance for thyroid cancer in CD patients; and one study (1/11)

(81) identified a higher incidence of thyroid cancer in IBD, without

specifying whether it was associated with UC or CD.

The limited information regarding the relationship between

IBD and thyropathies in pediatric patients highlights a significant

knowledge gap.

Although the correlation data between thyroid autoimmune

disease and IBD are not well established yet, common pathogenic

factors have been found.

Genetically, HLA (HLADRB1) and non-HLA genes (JACK/

STAT – PTPN22) seem to be involved in IBD and thyroiditis

common pathways. CD genetics may increase the risk of GD

whereas UC genetics may prevent GD (21).

Moreover, chronic IBD inflammation is associated with a Th1/

Th2 imbalance, with a dominance of Th2 responses. This alteration

can be found also in immune thyropathies (23).

Environmental factors can also contribute to the onset and the

evolutions of both these conditions. In fact, smoking is a major risk

factor especially for GD and CD. Even diet associated with chronic

inflammation has a valuable role. They can modify the gut

microbiota leading to irreversible tissue damage and contributing

to a syndrome known as leaky gut. In this condition, toxins leak

through the lining of the GI tract and enter the body, contributing

to the widespread of inflammation throughout various organs and

glands, including thyroid (82).

Furthermore, the nutritional status of individuals with IBD is

frequently compromised, with malnutrition manifesting as an

imbalance in energy or nutrient intake (83). This includes

protein-energy malnutrition, malnutrition related to the disease

itself, and deficiencies in micronutrients. While malnutrition occurs
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in both UC and CD, protein-energy malnutrition and specific

nutrient deficiencies are more prevalent in CD due to its ability to

affect any section of the digestive tract, particularly the small

intestine (84). Chronic progressive inflammation in the intestines

can disrupt nutrient absorption, leading to deficiencies in essential

vitamins and minerals, such as iodine and selenium. Some of these

nutrients are essential for thyroid hormone production and their

deficiencies can lead to a lower amount of thyroid hormones

available to the cells: iodine, for example, is crucial for thyroxine

(T4) and triiodothyronine (T3) production; selenium is a powerful

antioxidant, involved in the conversion of thyroxine (T4) in its

active form triiodothyronine (T3). Inflammation increases also the

production of free radicals, contributing to ongoing oxidative stress,

which can promote damage in different areas of the body and

contribute to the development of autoimmune disorders like

Hashimoto’s (85). Malnutrition can also lead to disturbances in

gut microbiome composition, potentially disrupting homeostasis

and causing a dysbiotic state. This imbalance may trigger

inflammatory responses and serve as an additional contributing

factor to thyroid disorders by impairing the absorption of essential

elements, such as iodine and selenium (86). Additional factors can

contribute to malnutrition in IBD patients, with reduced oral intake

playing a significant role in its development. Reduced oral intake

may result from various causes, including self-imposed food

restrictions, decreased appetite, diminished pleasure from eating,

mood changes, and even medical advice, all of which contribute to a

worsening nutritional status and, consequently, to nutrient

deficiencies and thyroid disorders (87).

Regarding the relationship between thyroid cancer and IBD,

some common pathogenic mechanisms can be exploited.

The chronic inflammation typical of IBD, and, on the other

hand, the use of immunosuppressive drugs may contribute to the

mechanisms of cancerogenesis (78). IBD treatment often involves

immunomodulators like thiopurines or methotrexate and TNF-a
antagonists, which can increase cancer risk through DNA

alterations, impaired immune control, or reduced tumor

surveillance. While thiopurines have been associated with a

modestly increased overall cancer risk, this risk decreases after

discontinuation. TNF-a antagonists are effective in treating IBD but

may also elevate cancer risk due to immunosuppression. In

addition, different genetic factors involved in immune response

regulation have been identified in subjects with thyroid cancer

(41, 63–65) and in patients with IBD (61, 62). Specifically, genetic

mutations are implicated in both conditions, with mutations in the

NOD-2 gene for CD and RET/PTC1 and RET/PTC3 for PTC.

In the end, chronic inflammation and immunosuppressive

drugs may contribute to cancerogenesis, however further research

is needed to explore these genetic interactions and their role in

cancer development. Additionally, the potential impact of radiation

exposure on thyroid cancer in pediatric populations remains to

be confirmed.

In Figure 2, the etiopathogenetic similarities between IBD and

thyroid disorders are schematized.

We recognized that this review has several limitations. Firstly,

we have conducted a narrative review, which, as Gregory et al. (15)

pointed out, provides a non-systematic summary and evaluation of
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existing literature on a specific topic. Due to the non-systematic

approach, narrative reviews lack formally established guidelines,

which can lead to potential selection biases and typically result in

qualitative rather than quantitative syntheses. For example, our

review focused exclusively on articles available through PubMed,

meaning that studies from other databases or search engines may

have been overlooked.

Secondly, discussion on the association between IBD and

thyroid disorders is more prevalent in adults compared to

pediatrics. On one hand, this allowed our review to include

studies on adults, and on the other, it highlighted how the limited

number of studies in the pediatric age group could serve as a basis

for future research focused on this age group. Physiological

differences in hormonal and immunological status in the pediatric

age group compared to adults underline the need for

personalized monitoring.

Finally, we analyzed the literature on the prevalence of thyroid

disorders in IBD. However, to better understand the co-existence of

thyroid diseases and IBD, it would also be valuable to examine the

IBD prevalence in pediatric patients with thyroid diseases as the

first autoimmune disease to appear. Unfortunately, the literature

currently available is not sufficient to discuss this specific topic.

Further research in this area is essential.
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6 Conclusions

A significant gap in current knowledge is evident in the literature

regarding the relationship between IBD and thyroid disorders. The

pathophysiology of the coexistence of these two conditions remains

poorly understood, limiting discourse on the topic and underscoring

the need for comprehensive, multidisciplinary studies to fully unravel

the pathogenic mechanisms underlying this association.

The thyroid plays a critical role during childhood by regulating

key developmental and metabolic processes. We recommend

incorporating annual thyroid function and autoimmunity tests

into the routine follow-up protocol for IBD patients. In addition,

a thyroid ultrasound should be considered for patients with positive

thyroid antibodies. Regular screening and monitoring of thyroid

function are essential to supporting healthy growth in the pediatric

population. This approach may aid in the early detection and

management of thyroid abnormalities, potentially improving

overall outcomes and quality of life for patients. Furthermore,

regular follow-up could be instrumental in collecting data and

facilitating dedicated studies on this subject.

Future research exploring the genetic and immunologic

connections is also essential to enhance our understanding of the

interrelation between IBD and thyroid disorders.
FIGURE 2

The association between thyropathies and IBD. The relationship between thyroid disorders and IBD is marked by a complex interplay of
environmental factors and genetic predispositions, which significantly impact both thyroid function and the digestive system. Immune system
disruptions, such as chronic inflammation or imbalances in T-cell responses, combined with the effects of immunomodulatory drugs, may play a key
role in the dysregulation of both systems.
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64. Desplat-Jégo S, Johanet C, Escande A, Goetz J, Fabien N, Olsson N, et al. Update
on Anti-Saccharomyces cerevisiae antibodies, anti-nuclear associated anti-neutrophil
antibodies and antibodies to exocrine pancreas detected by indirect
immunofluorescence as biomarkers in chronic inflammatory bowel diseases: results
of a multicenter study. World J Gastroenterol. (2007) 13:2312–8. doi: 10.3748/
wjg.v13.i16.2312

65. Bar Yehuda S, Axlerod R, Toker O, Zigman N, Goren I, Mourad V, et al. The
association of inflammatory bowel diseases with autoimmune disorders: A report from
the epi-IIRN. J Crohns Colitis. (2019) 13:324–9. doi: 10.1093/ecco-jcc/jjy166

66. Kappelman MD, Galanko JA, Porter CQ, Sandler RS. Association of paediatric
inflammatory bowel disease with other immune-mediated diseases. Arch Dis Child.
(2011) 96:1042–6. doi: 10.1136/archdischild-2011-300633

67. Bezzio C, Della Corte C, Vernero M, Di Luna I, Manes G, Saibeni S. Inflammatory
bowel disease and immune-mediated inflammatory diseases: looking at the less frequent
associations. Ther Adv Gastroenterol. (2022) 15:17562848221115312. doi: 10.1177/
17562848221115312

68. Jølving LR, Zegers FD, Lund K, Wod M, Nielsen J, Qvist N, et al. Children and
adolescents diagnosed with inflammatory bowel disease are at increased risk of
developing diseases with a possible autoimmune pathogenesis. Inflammation Bowel
Dis. (2025) 31(1):87–94. doi: 10.1093/ibd/izae047

69. Casella G, De Marco E, Antonelli E, Daperno M, Baldini V, Signorini S, et al. The
prevalence of hyper- and hypothyroidism in patients with ulcerative colitis. J Crohns
Colitis. (2008) 2:327–30. doi: 10.1016/j.crohns.2008.09.001

70. Snook JA, de Silva HJ, Jewell DP. The association of autoimmune disorders with
inflammatory bowel disease. Q J Med. (1989) 72:835–40.

71. Matsumura K, Nakase H, Yamamoto S, Yoshino T, Takeda Y, Kasahara K, et al.
Modulation of the Th1/Th2 balance by infliximab improves hyperthyroidism
associated with a flare-up of ulcerative colitis. Inflammation Bowel Dis. (2009)
15:967–8. doi: 10.1002/ibd.20760

72. Najafi M, Zamani MM, Rezaei N, Sabbaghian M. Autoimmunity in
inflammatory bowel disease: a case of ulcerative colitis with diabetes mellitus,
autoimmune hepatitis and autoimmune hypothyroidism. Turk J Pediatr. (2012)
54:651–3.

73. Takahashi K, Anno T, Matsuda A, Kimura Y, Kawasaki F, Kaku K, et al. Case
report: onset of type 1 diabetes mellitus in a patient with ulcerative colitis and Sjogren’s
syndrome under euthyroid Hashimoto’s thyroiditis. Front Endocrinol. (2022)
13:836102. doi: 10.3389/fendo.2022.836102

74. Oh EH, Kim YJ, Kim M, Park SH, Kim TO, Park SH. Risk of Malignancies and
chemopreventive effect of statin, metformin, and aspirin in Korean patients with
frontiersin.org

https://doi.org/10.1371/journal.pone.0011520
https://doi.org/10.1080/07853890802378817
https://doi.org/10.4236/ijcm.2011.22018
https://doi.org/10.4236/ijcm.2011.22018
https://doi.org/10.1002/ibd.20964
https://doi.org/10.1053/j.gastro.2005.06.021
https://doi.org/10.1136/archdischild-2013-304617
https://doi.org/10.2169/internalmedicine.44.303
https://doi.org/10.1097/00004836-199803000-00006
https://doi.org/10.1097/00004836-199803000-00006
https://doi.org/10.1007/s00431-021-03987-3
https://doi.org/10.1007/s00431-021-03987-3
https://doi.org/10.3389/fendo.2020.558897
https://seer.cancer.gov/statfacts/html/thyro.html
https://doi.org/10.3748/wjg.v19.i7.1079
https://doi.org/10.1016/j.crohns.2011.04.013
https://doi.org/10.1371/journal.pone.0235142
https://doi.org/10.2174/1389450115666141128120053
https://doi.org/10.1093/ecco-jcc/jjx040
https://doi.org/10.1111/jgh.2013.28.issue-8
https://doi.org/10.1097/MIB.0000000000000540
https://doi.org/10.1371/journal.pone.0094208
https://doi.org/10.1016/S0140-6736(09)61302-7
https://doi.org/10.1038/ajg.2013.451
https://doi.org/10.1053/j.gastro.2005.12.035
https://doi.org/10.1093/ecco-jcc/jjv145
https://doi.org/10.1111/apt.13897
https://doi.org/10.1111/apt.13897
https://doi.org/10.1001/jama.2014.5613
https://doi.org/10.1001/jama.2014.5613
https://doi.org/10.1038/nrc1836
https://doi.org/10.1038/35079114
https://doi.org/10.1146/annurev-genom-082908-150013
https://doi.org/10.1146/annurev-genom-082908-150013
https://doi.org/10.1385/EP:13:1:03
https://doi.org/10.1016/j.canlet.2005.07.043
https://doi.org/10.1210/jcem.81.5.8626874
https://doi.org/10.1053/j.sempedsurg.2017.10.006
https://doi.org/10.1093/ecco-jcc/jjaa037
https://doi.org/10.1111/apt.2012.36.issue-11pt12
https://doi.org/10.1111/apt.2012.36.issue-11pt12
https://doi.org/10.1093/ibd/izy009
https://doi.org/10.3748/wjg.v13.i16.2312
https://doi.org/10.3748/wjg.v13.i16.2312
https://doi.org/10.1093/ecco-jcc/jjy166
https://doi.org/10.1136/archdischild-2011-300633
https://doi.org/10.1177/17562848221115312
https://doi.org/10.1177/17562848221115312
https://doi.org/10.1093/ibd/izae047
https://doi.org/10.1016/j.crohns.2008.09.001
https://doi.org/10.1002/ibd.20760
https://doi.org/10.3389/fendo.2022.836102
https://doi.org/10.3389/fendo.2025.1425241
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org


Calcaterra et al. 10.3389/fendo.2025.1425241
ulcerative colitis: a nationwide population-based study. Intest Res. (2023). doi: 10.5217/
ir.2023.00062

75. Biancone L, Armuzzi A, ScribanoML,D’Inca R, Castiglione F, Papi C, et al. Inflammatory
bowel disease phenotype as risk factor for cancer in a prospective multicentre nested case-control
IG-IBD study. J Crohns Colitis. (2016) 10:913–24. doi: 10.1093/ecco-jcc/jjw048

76. Popov J, Caputi V, Nandeesha N, Rodriguez DA, Pai N. Microbiota-immune
interactions in ulcerative colitis and colitis associated cancer and emerging microbiota-
based therapies. Int J Mol Sci. (2021) 22:11365. doi: 10.3390/ijms222111365

77. Stramazzo I, Capriello S, Filardo S, Centanni M, Virili C. Microbiota and thyroid
disease: an updated systematic review. Adv Exp Med Biol. (2023) 1370:125–44.

78. Pedersen N, Duricova D, Elkjaer M, Gamborg M, Munkholm P, Jess T. Risk of
extra-intestinal cancer in inflammatory bowel disease: meta-analysis of population-
based cohort studies. Am J Gastroenterol. (2010) 105:1480–7. doi: 10.1038/ajg.2009.760

79. Cao L. Assessment of thyroid cancer risk in more than 334,000 patients with
inflammatory bowel disease: a case-control study and a meta-analysis. World J Surg
Oncol. (2018) 16:182. doi: 10.1186/s12957-018-1485-4

80. Piovani D, Hassan C, Repici A, Rimassa L, Carlo-Stella C, Nikolopoulos GK,
et al. Risk of cancer in inflammatory bowel diseases: umbrella review and reanalysis of
meta-analyses. Gastroenterology. (2022) 163:671–84. doi: 10.1053/j.gastro.2022.05.038
Frontiers in Endocrinology 17
81. Pedersen SE, Bateman ED, Bousquet J, Busse WW, Yoxall S, Clark TJ, et al.
Determinants of response to fluticasone propionate and salmeterol/fluticasone
propionate combination in the Gaining Optimal Asthma controL study. J Allergy
Clin Immunol. (2007) 120:1036–42. doi: 10.1016/j.jaci.2007.07.016

82. Paray BA, Albeshr MF, Jan AT, Rather IA. Leaky gut and autoimmunity: an
intricate balance in individuals health and the diseased state. Int J Mol Sci. (2020)
21:9770. doi: 10.3390/ijms21249770

83. Massironi S, Viganò C, Palermo A, Pirola L, Mulinacci G, Allocca M, et al.
Inflammation and malnutrition in inflammatory bowel disease. Lancet Gastroenterol
Hepatol. (2023) 8:579–90. doi: 10.1016/S2468-1253(23)00011-0
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