Adolescent IBD - recent data and practical management
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Abstract 
Adolescence represents a key period in the management of inflammatory bowel disease (IBD), encapsulating physical, psychological and social change. Increasing incidence of paediatric-onset IBD has led to a growing adolescent population. This review explores contemporary challenges in adolescent IBD management, including growth and development, psychosocial factors and treatment.
Growth failure, once common in paediatric-onset IBD has decreased, however sarcopenic obesity is increasingly recognised, impacting long-term outcomes. Anxiety and depression are widely prevalent, with bidirectional relationships between disease activity and mental health contributing to increased disease burden. Poor sleep quality and fatigue further affect quality of life.
The expanding therapeutic landscape offers new agents, yet licensing delays for adolescent use remain. Long-term safety concerns, including risks to fertility and cancer development, necessitate careful integration. Non-adherence is a significant barrier to effective treatment. Transitioning to adult care is a critical period requiring structured, patient-centred approaches to optimise disease control. Multidisciplinary teams caring for individuals with IBD must recognise relevant issues such as fertility and sexual health which remain unaddressed.
Surgical considerations, including "ostomy" procedures, require sensitive discussions incorporating patient autonomy and psychological support. Body image concerns contribute to anxiety and depression, underscoring the need for perioperative counselling. Social factors, including school absenteeism and employment concerns highlight the importance of holistic, flexible multidisciplinary management. Healthcare engagement on social media may aid in disseminating reliable IBD information.
This review emphasises the need for an integrated, developmentally appropriate, multidisciplinary approach to ensure optimal health and well-being in adolescents with IBD.
Key Points
Growth and Puberty: Malnutrition, inflammation, and corticosteroid exposure can lead to growth failure, pubertal delay, and sarcopenia. Sarcopenic obesity is an emerging concern, leading to poorer outcomes requiring proactive nutritional support.

Psychosocial Impact: Adolescents with IBD experience higher rates of anxiety, depression, and social difficulties. Bidirectional relationships between disease activity and mental health highlight the need for integrated psychological support to improve both mental health and disease outcomes.

Treatment Adherence: Adolescents have lower adherence to mediations, influenced by medication side effects, time pressures, and forgetfulness. Multidisciplinary team approaches, and considered transition, are critical for optimising treatment efficacy.

Transition to Adult Care: Structured transition incorporating shared decision-making and patient empowerment is essential to ensure continuity of care, adherence, and long-term disease control.

Surgical and Body Image Considerations: Stoma formation and surgical interventions are well-accepted and may establish disease improvement for many. However, significant psychological implications must be considered. Preoperative counselling, patient involvement, and peer support can help reduce body image concerns and improve post-surgical adaptation.

Social and Educational Factors: School absenteeism and employment concerns necessitate flexible healthcare strategies. Social media has a growing role in shaping perceptions of IBD, presenting both educational opportunities and risks, underscoring the need for healthcare provider engagement in online IBD education.


Introduction
Inflammatory bowel disease (IBD) is a chronic, relapsing and remitting spectrum of diseases of the gastrointestinal tract, which can be classified as ulcerative colitis (UC), Crohn’s disease (CD) and IBD-unclassified (IBDU) (1). Global incidence of IBD in younger people continues to rise, resulting in increased prevalence in adolescent populations (2,3). Adolescence is a critical period of development occurring between the onset of puberty and the establishing of social independence; encapsulated chronologically by the ages of 10 to 19 years (4). This definition is dynamic, however, as sociocultural changes, including the increased uptake of further education and deferral of marriage and procreation, increase time to social independence (5).  Adolescence is a period of psychological, physical and hormonal development, particularly vulnerable to the sequelae of chronic diseases such as inflammatory bowel disease (IBD) (6).
IBD diagnosed in young people (paediatric IBD or pIBD) presents several distinct challenges (7). Malnutrition and as a result, impaired linear growth, are associated with pIBD, which in turn can lead to complications including pubertal delay, poor bone health and vitamin deficiencies (7). IBD presents psychological and social stressors, which when experienced in adolescence, can lead to significant mental health disorders and psychosocial issues (8). The combination of physical symptoms, medical appointments and treatments, as well as the resultant effects on mental health, can frequently lead to missed school days and employment absenteeism. This can promote further stress and negatively affect quality of life and development (9,10). The relationship between medical symptoms, psychological burden and social stressors is demonstrated in Figure 1. 
Treatment of adolescent IBD has an array of important considerations. The armamentarium of novel therapies continues to grow, with new drugs being approved for use in adult disease. Licensing of these medications for use in children lags significantly (though some therapies have been approved for use in 16-year-olds in the UK; Table 1) (11–13). Moreover, as these medications are utilised in the teenage population, consideration must be taken over the risks of long-term exposure (i.e. on cancer risk and fertility) as well as on issues relevant to the adolescent population (such as acne and cushingoid appearances) (6,7).
Individuals with IBD will transition from paediatric to adult care during adolescence.  This transition period must be approached carefully to ameliorate the risk of issues with adherence, adverse events and disease control (14,15). A well-structured transition process, incorporating integrated care networks, shared decision-making, and strategies to support patient independence, can help ensure continuity of care. Empowering adolescents through education and gradually shifting responsibility from parents to patients fosters self-management skills and long-term disease control. The transition process for young people with IBD has been well-described, and this article does not aim to re-document best practice for the clinician but to draw attention to contemporary issues affecting adolescents with IBD (16–20). This review aims to cover key issues including growth and development, psychological sequelae, social factors, the evolving treatment landscape, and the implications of surgery.
Diagnostic Delay
Diagnostic delay is a significant concern in adolescent IBD, particularly Crohn’s disease, which consistently shows longer delays than UC. A systematic review of 7030 paediatric cases reported pooled diagnostic delays of 5.0 months for CD versus 3.0 months for UC, similar to trends reported in adults (21). These delays are linked to higher risks of stricturing disease, fistulae, and growth impairment (22). Several factors unique to adolescents contribute to delay: young people may hesitate to disclose symptoms to parents, and qualitative research highlights feelings of being dismissed or misunderstood by healthcare providers, especially when symptoms are subtle or intermittent (23). 
Growth and Puberty 
Malabsorption, inflammation and corticosteroid use in pIBD can disrupt normal growth and pubertal development (24). Growth failure has been reported, historically, in up to 40% of patients with paediatric-onset Crohn’s disease and up to 10% of individuals with ulcerative colitis (25). Contemporary data have reported that growth failure is now less common, which may be attributed to earlier diagnosis, better care, greater nutritional support and the increased use of biologic agents (26). Jin et al. reported short stature in 14 (11.0%) of 127 patients diagnosed with IBD before 18 years of age, as well as 11 (10.1%) with pubertal delay (27). Some groups have noted shifts from undernutrition in adolescent IBD, with comparable rates of obesity to the general population reported (28). An example, contemporary, growth chart for an adolescent with IBD can be visualised in Figure 2.  Importantly, there is increasing recognition of poor body composition, despite normal height and weight, leading to sarcopenia and sarcopenic obesity (29). In these groups, weight may remain normal or supranormal, however muscle bulk and function are decreased. Poorer pIBD outcomes have been reported in sarcopenic patients. Atlan et al., utilising psoas muscle area calculated from magnetic resonance enterography (MRE), reported higher levels of sarcopenia in 101 pIBD patients compared to healthy controls. PIBD patients with a psoas mass in the lowest quartile had higher risk for biologic therapy (hazard ratio [HR] = 12.1, p = 0.046) and disease exacerbation (HR = 9, p = 0.047), compared to those in the highest quartile (30). Similarly, Liu et al demonstrated higher rates of surgery (p=0.022; OR =3.608) and hospitalisation (P=0.048; OR =5.500) in 65 patients with sarcopenic IBD, compared to 45 without sarcopenia. Poorer outcomes were reported in 14 individuals with sarcopenic obesity, undergoing more frequent surgery (92.86%; p<0.001; OR =69.333) (31).


Psychosocial Factors
· Mental Health
The disease course of IBD is unpredictable, intrusive and uncertain, presenting significant psychological hurdles. Treatment regimens can be challenging, and symptoms can be embarrassing and socially disruptive (32). Subsequently, individuals with IBD report psychological and social burden. Halloran et al. surveyed 51 young people aged 15-25 with IBD and compared the results to 210 age-matched individuals with chronic diseases. Of the IBD respondents, 41% had poor well-being and 37% were at risk of depression. When compared to the control population, the IBD group reported higher depressive symptoms (p=0.04), worse illness perception (p<0.01) and lower internal locus of control (p<0.01) (33). 
These factors have been demonstrated to culminate in decreased quality of life, increased psychological distress and higher likelihood of developing depression and/ or anxiety when compared to non-IBD cohorts (34–36). Anxiety and depression in adolescent IBD have been demonstrated to affect social function. Mackner et al. surveyed 50 adolescents with IBD and their families, noting higher levels of anxious and depressive behaviour compared to 42 control families (p<0.05). They reported lower social competence scores when compared to healthy controls (p<0.01), with clinically significant scores present in 22% of those with IBD compared to 2% in the healthy group (p<0.01) (37). 
In addition to the increased risk of developing mental health disorders in adolescent IBD, concurrent or pre-existing mental health disorders in this group can also lead to important sequelae such poorer quality of life, school attendance and higher healthcare use (38). With all-cause mental health disorder prevalence continuing to increase within the adolescent population, it is important for the teams managing this group to recognise that these conditions can co-exist with IBD (39).
Bidirectionality has been demonstrated in the relationship between gastrointestinal symptoms and mental health disturbance in individuals with IBD. Gracie et al. demonstrated, in 405 adults with IBD, over two-year follow-up, that individuals with greater disease activity at baseline were more likely to develop abnormal anxiety scores (hazard ratio [HR], 5.77; 95% CI, 1.89-17.7). They noted that individuals with quiescent IBD and higher anxiety scores were more likely to experience IBD flares (HR, 2.08; 95% CI, 1.31-3.30) and to escalate therapy (HR, 1.82; 95% CI, 1.19-2.80) (40).  
Higher incidence of mental health conditions in IBD in younger people has been reflected in antidepressant use. In a Finnish registry study conducted by Virta and Kolho, antidepressant medications were issued to 8 of 248 (3.2%) adolescents with IBD when compared to 12 of 992 healthy controls (1.2%) (p=0.031) (41).
In addition to anxiety and depression, Cooney et al., have reported increased risk of developing new posttraumatic stress disorder (adjusted hazard ratio [aHR], 2.47; 95% CI, 1.23-4.94), eating disorders (aHR, 1.85; 95% CI, 1.05-3.26), self-harm (aHR, 1.49; 95% CI, 1.00-2.21) and sleep disturbance (aHR, 1.40; 95% CI, 1.15-1.71) in adolescents (median age 19.0) with IBD compared to healthy controls (38). 
Given the established relationship between IBD and mental health conditions, psychology support should be considered, in all cases, at all stages of diagnosis and management (33). Berenblum Tobi et al. highlighted, through a qualitative approach, the perspectives of adolescents with IBD and their caregivers on addressing mental health within clinical care. Thematic analysis of interviews underscored the importance of trust, direct communication, and tailored approaches to reduce stigma and support patient-centred mental health discussions (42). In a prospective service evaluation undertaken by Eccles et al., integrated psychological support improved IBD symptoms (ΔSIBD; p=0.003) and depression scores (ΔPHQ-9, p=0.006); albeit in small numbers (n=15). Metanalysis, conducted by Tarricone et al, of 43 primary research studies, demonstrated efficacy of antidepressants in the reduction of depression, anxiety and IBD activity as well as improving quality of life. Only five studies, however, reported on pharmacological intervention alone. Purely psychological interventions demonstrated benefits across mental health sequelae, without noting improvement in IBD activity (43). Cochrane review has reported positive effects of psychotherapy on quality of life and depression, specifically in adolescent IBD, though no effect was noted on quality of life, depression and IBD remission with educational intervention (44). Only two studies were included with specific adolescent populations, and further evidence is required in this area. 
· Fatigue and Sleep
Systematic review by Vijver et al., demonstrated significantly higher fatigue amongst adolescents with IBD compared to healthy controls (45). Micronutrient deficiencies (i.e. iron, vitamins D and B12) are established contributors to these symptoms and should be regularly monitored and supplemented as needed, following clinical guidelines (46). Poor sleep and psychosocial factors also cause fatigue. Benhayon et al. compared the Pittsburgh Sleep Quality index (PSQI) scores of 96 young people (aged 9-17) with depression and Crohn’s disease with 19 healthy controls. Disease activity (β=0.086, p<0.01), abdominal pain (β=0.108, p<0.01) and depression (β=0.075, p<0.01) and anxiety (β=0.071, p<0.01) scores demonstrated significant association with poorer sleep quality (47). Szigethy et al. implemented a behavioural intervention – consisting of 2 to 4 sessions focussing on sleep hygiene, behavioural strategies and hypnosis - in 48 participants with IBD (aged 15-30). They reported improvements in PSQI (mean change, 4.036; P < 0.001), multidimensional fatigue inventory score (mean change, 11.97; P < 0.001) as well as anxiety, depression and Crohn’s activity scores (all p<0.01) (48).  A systematic review by Emerson et al., included 4 randomised control trials evaluating psychological interventions, such as cognitive behavioural therapy, for management of IBD-associated fatigue. This work demonstrated efficacy however the included studies were small and underpowered (49).

· Body Image and Surgery
Physical changes in adolescence can lead to body image dissatisfaction. This can lead to decreased self-esteem, quality of life and increases in anxiety and depression (50). Impaired body image perception has been reported in IBD cohorts, for example by Muller et al., who surveyed 347 individuals with IBD, with 66.8% reporting impaired body image; often linked to the effects of the illness and interventions (51). A Study of 330 patients with IBD by McDermott et al., reported association of body dissatisfaction with clinical disease activity (p < 0.001), steroid use (p=0.03) and stoma-forming and non-stoma-forming surgeries (p=0.01)(52). A study by Alison et al. described the process of stoma surgery in adolescent IBD.  Participants reported concern regarding the effects of surgery on physical attractiveness, fertility, pregnancy and childbirth.  Participants expressed desire to be involved with the decision-making process ahead of surgery and appreciated when surgeons explained the situation and operation in an understandable manner (53). 
Various recommendations exist for the management of adolescent IBD regarding stoma surgery (54). Clinical guidelines, as provided by the Association of Stoma Nurses UK, highlight the importance of assessment for anxiety and depression and consider referral to psychology services (55).  Healthcare providers are encouraged to adopt a collaborative approach and respect the autonomy of young people in decision-making (56). Peer support in adolescents with stomas may be beneficial, as well as pre-procedure access to relevant literature or specifically designed tools (54,57). 
· Social media 
More recently, acceptance of stoma surgery appears to be higher in adolescents. One explanation for this relates to positive content shared through online platforms such as Instagram and TikTok. Linz et al. published an analysis of “ostomy related content” on TikTok supporting this hypothesis. They reported that 43% of content was educational and that 79% of videos generated supportive comments, with only 5.3% critical comments. However, only 3.5% of videos were shared by healthcare professionals. This is in keeping with analysis of ostomy-related content on YouTube, in which content was largely “not educationally useful” (65%) and not in keeping with recognised guidelines (58).  Young people demonstrate significant engagement with platforms such as TikTok, with 75.6% of online users in the United Kingdom aged between 15 and 24 years using the app (59). The recent James Lind Alliance Priority Setting Partnership for digital technology for adolescents and young people with IBD, highlighted several key areas where adolescents sought digital resources to improve their IBD care, including for support and education (60).  Given the wide usership of social media and documented desire for education, engagement by healthcare providers could effectively disseminate quality information (61).


· Education and employment 
Chronic illness in adolescence can lead to decreased school and college attendance, which can, negatively affect development (62). IBD has been demonstrated to significantly impact school attendance, with clinic visits and appointments the leading cause of absenteeism (63). Healthcare providers should employ strategies to facilitate school attendance, including telephone or after-school appointments and administration of infusions in the community where possible. Having IBD may lead to anxiety around employment and published work has reported lower participation in the workforce amongst patients with IBD (64). Netjes et al, however, reported comparable rates of employment in 1115 individuals with IBD in the Netherlands, compared to reference groups. They also reported that individuals with IBD, in some age groups (those aged 45-54 years) were more likely to be able to remain in employment than those with other chronic conditions (65). 
· Smoking and vaping in the adolescent IBD population
The effects of cigarette smoking in healthy individuals and on IBD behaviour are well documented (66,67). It is more relevant to adolescent health, however, to consider the effects of e-cigarette use. In the UK, since 2021 the proportion of children (aged 11-17) vaping has been greater than smoking (7.2% v 5.1%). In 2024, 18% of this demographic were found to have tried vaping and 4.2% do so regularly (68). Reports of the effects of e-cigarette use on IBD are variable, with Sheehan et al., demonstrating no difference in IBD related outcomes in vapers versus IBD controls (69). Furthermore, while the effects of vaping appear to be favourable for health as an alternative to tobacco smoking, the health risks compared to having never smoked or vaped are significant (70). Health risk behaviours are likely to be more prevalent in the adolescent population and clinical teams should seek to discuss this, as well as social and lifestyle factors through accepted screening tools (71,72).
Clinical management of IBD in Adolescence 
· Drug Approval
The therapeutic landscape in inflammatory bowel disease has undergone significant development over the last 20 years, however delay exists between the licencing of medications in adults and children (11). Infliximab and Adalimumab are biologic drugs targeting anti-TNF and are approved by the Food and Drug Administration (FDA; USA), European Medicines Agency (EMA; European Union) and Medicines and Healthcare products Regulatory Agency (MHRA; UK) for use in IBD patients over six years of age (73–76). Anti-TNF medicines are mostly employed first line where biologic therapy is required. Ustekinumab (an anti-IL-12/IL-23 agent) and vedolizumab (anti a4b7 integrin) are approved by the FDA, EMA and MHRA for use in adults (>18 years of age) and are employed in the UK at the point of treatment failure of anti-TNF therapy (77–80). Medications inhibiting Janus Kinase (JAKi), i.e upadacitinib, filgotinib and tofacitinib, are approved for use in adults (>18) for use in treatment-refractory IBD, as well as being approved for use in dermatological conditions in those twelve years and older (81–83).  Ongoing clinical trials are currently exploring the use of these medicines in this group (84). Variability in the age of cohorts included in pre-licensing trials has culminated in heterogeneity in the age at which some drugs are recommended by NICE (National Institute for Health and Care Excellence; UK). Etrasimod, a sphingosine 1-phosphate (S1P) receptor modulator, is hence recommended by NICE for the treatment of moderate to severely active ulcerative colitis in individuals aged sixteen and over (12,85). Similarly, inclusion of patients aged 16 and over in clinical trials has led to NICE recommendation of risankizumab for use in moderately active colitis and Crohn’s disease in this group (13,86–88). Details of approval of medications relevant to adolescent IBD populations are presented in Table 1.  As outlined by Croft et al., the IBD community can improve the licensing of drugs for adolescents by promoting earlier inclusion of paediatric populations in clinical trials, aligning trial designs with adult studies to support extrapolation, and ensuring patient-centred approaches that address the unique needs and burdens faced by young people with IBD (11).  
· Adherence 
Nonadherence is a key barrier to effective treatment, particularly in the adolescent population, with several studies reporting the lowest levels of adherence in this group (89,90). Many barriers leading to nonadherence have been reported including lack of time, medication side effects, feeling well and the perception that a medication is not effective (91). Unwanted physical side effects are particularly pertinent to the adolescent, peri-pubertal population where body image is a stressor (52). Hypertrichosis and weight gain, with cushingoid distribution, are well documented with frequent steroid use (6). Dermatological side effects, such as paradoxical psoriasis and eczema, are established in biologic agents use such as infliximab (92). Acne with upadacitinib may lead to discontinuation of therapy (93). 
· Surgery
Surgery has an important role in the management of IBD in select groups at all ages, particularly in treatment-refractory colitis and acute severe colitis. Likelihood of stoma formation or “ostomy” surgery is highest during the first ten years of diagnosis, and as IBD is increasingly diagnosed in childhood, many younger people are living with stomas. While for many, stoma surgery may bring about active improvement in clinical symptoms and allow for improvement in quality of life, for some it can lead to body image concerns, reduced social activity, low self-esteem, which in turn lead to depression and anxiety (94,95). 
Sexuality, Contraception, fertility and counselling in IBD
Addressing sexuality, fertility, and reproductive health is important in providing a holistic approach to adolescent IBD care. These topics are often not well addressed in paediatric settings (96).
IBD is associated with sexual dysfunction, with reports of up to 60% of individuals being affected. Meta-analysis, conducted by Zhao et al. has demonstrated these findings in males and females. Moreover, this metanalysis noted that younger (<50 years) male (5 studies, RR = 1.29, 95% CI: 1.03–1.62, p= 0.019) and female patients (3 studies, RR = 1.85, 95% CI, 1.42–2.41, p< 0.001) with IBD had significantly increased odds of sexual dysfunction compared to healthy controls (97).  The cause of impaired sexual function is multimodal, incorporating physical symptoms (active disease, perianal disease, malnutrition and resultant hypogonadism) as well as the consequences of surgery; altered body image; and psychological disorders (anxiety and depression) (98). 
Sexual dysfunction is rarely discussed in IBD clinic, with a disparity in expectation between the healthcare provider and patient. Rivière et al. surveyed 358 patients with IBD, noting that greater than 80% of gastroenterologists would not raise the topic, for concern around the lack of management options available should issues arise, whereas more than 50% of patients were expecting to discuss sexual dysfunction with their clinician (99). Greater awareness of sexual issues among individuals with IBD is required to work towards improvements in services to address this.  
Contraception counselling and utilisation should be effective and embedded within the management of adolescents with IBD (100). The risk and benefit of oral contraceptives containing oestrogen must be carefully weighed against risk of venous thromboembolism, which is increased in active IBD (101). The Faculty of Sexual and Reproductive Healthcare do not advise any restriction in long-acting reversible contraceptive (LARCs) use, though it is advised that depot medroxyprogesterone acetate is generally only used after other methods have been exhausted due to risk of osteoporosis (102).
IBD does not inherently reduce fertility, but disease sequelae such as psychosocial issues and abdominal and pelvic surgery, as well as voluntary childlessness, have been demonstrated to contribute to lower birth rates amongst women with IBD (103).    
Pre-conception, healthcare professionals involved in the management of patients with IBD should provide information based on guidance provided by ECCO (European Crohn’s and Colitis Organisation) (100). Treatments that are teratogenic or impair fertility should be reviewed – a full list of these medications is available from ECCO. Most treatments are considered low risk during pregnancy, apart from methotrexate and JAK inhibitors which have demonstrated teratogenicity (104,105). Drugs used in disease flare are relatively safe in pregnancy and use must be considered against the risk of active disease on pregnancy outcomes (106).
Conclusion
Adolescents with IBD encounter distinct challenges that require tailored management. The interplay between physical development, psychological growth, and the social pressure of adolescence amplifies the impact of living with a chronic condition during this critical time. Key issues, such as growth and nutrition, mental health, treatment adherence and reproductive health, underline the importance of a comprehensive, multidisciplinary approach to care.
A focus on open communication is essential, particularly around topics such as body image, sexuality, and fertility, which are often underexplored in clinical settings. Efforts to address stigma and misinformation, including through the responsible use of social media, can foster greater understanding and support for young people with IBD. Equally, improving access to psychological support, nutritional counselling, and clear, age-appropriate educational resources is crucial to optimising both health outcomes and quality of life.
By recognising and addressing these unique needs, healthcare teams can ensure that adolescents with IBD receive the support required to navigate this challenging period. A proactive and collaborative approach can empower young people with IBD to achieve improved disease management, personal development, and overall well-being as they transition into adulthood.
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Figure 1: A diagram demonstrating the biopsychosocial factors involved in the care of adolescents with IBD and the consequences of difficulties in these areas. Figure created using BioRender (BioRender.com, 2024) (107).

Figure 2: An example weight-for-age growth chart for a hypothetical patient with adolescent IBD. Weight is initially static and then decreasing until IBD 	diagnosis at around 13.5 years of age.  Treatment and nutritional supplementation allow for catch-up growth to the 50th centile.  Overnutrition and lifestyle factors lead to weight reaching the 75th centile, which eventually decreases to the 50th centile with dietetic and multidisciplinary team recognition and intervention.  Figure generated using ggplot2 in R Studio (R version 4.4.0 (24/04/2024)(108,109).   Centile lines generated using UK-WHO growth charts (110–112).



	Drug Name
	Mechanism of Action
	FDA Approval Age
	EMA Approval Age
	NICE recommendation
	Additional Use

	Infliximab
(73,74,113,114)
	Anti-TNFα monoclonal antibody
	Adults (≥18)
Paediatric Crohn's (≥6)
Paediatric UC (≥6)
	Adults (≥18) 
paediatric Crohn's (≥6)
paediatric UC (≥6)
	Adults (≥18)
paediatric Crohn's (6-17)
paediatric UC (6-17)
	Behçet's disease, VEO-IBD

	Adalimumab
(73–76)
	Anti-TNFα monoclonal antibody
	Adults (≥18)
Juvenile Idiopathic Arthritis (≥2)
paediatric Crohn's (≥6) paediatric UC (≥5)
	Adults (≥18)
Juvenile Idiopathic Arthritis (≥2)
paediatric Crohn's (≥6)
paediatric UC (≥5)
	Adults (≥18)
paediatric Crohn's (6-17)
paediatric UC (6-17)
	Uveitis; VEO-IBD

	Golimumab
(73,115,116)
	Anti-TNFα monoclonal antibody
	Adults (≥18)
	Adults (≥18)
	Adults (≥18)
	 

	Vedolizumab
(77,78,117,118)
	Anti-α4β7 integrin monoclonal antibody
	Adults (≥18)
	Adults (≥18)
	Adults (≥18)
	Refractory IBD in adolescents

	Ustekinumab
(79,80,119,120)
	Anti-IL-12/23 monoclonal antibody
	Adults (≥18), Adolescents with Plaque Psoriasis (≥12)
	Adults (≥18), Adolescents with Plaque Psoriasis (≥12)
	Adults (≥18)
paediatric severe psoriasis (6-17)
paediatric Crohn’s (6-17)

	Tofacitinib
(81,121,122)
	Janus kinase (JAK) inhibitor
	Adults (≥18), Polyarticular Course Juvenile Idiopathic Arthritis (≥2)
	Adults (≥18)
	Adults (≥18)
active polyarticular juvenile idiopathic arthritis
juvenile psoriatic arthritis (2-17)
	Adolescent acute severe colitis, refractory colitis

	Mirikizumab
(123–125)
	Anti-IL-23 monoclonal antibody
	Adults (≥18) moderate to severe colitis
	Adults (≥18), moderate to severe colitis
	Adults (≥18), moderate to severe colitis

	Etrolizumab
(126)

	Anti-β7 integrin monoclonal antibody
	Not yet approved
	Not yet approved
	Not yet approved
	Not applicable

	Etrasimod
(12,127,128)
	S1P receptor modulator
	Adults (≥18)
	Adults (>16), moderate to severe colitis
	Adults (>16), moderate to severe colitis
	Not applicable

	Filgotinib
(129,130)

	JAK1 inhibitor
	Not approved for RA due to safety
	Adults (≥18), moderate to severe colitis
	Adults (≥18), moderate to severe colitis
	Not applicable

	Guselkumab
(131–133)

	Anti-IL-23 monoclonal antibody
	Adults (≥18)
	Adults (≥18)
	Adults (≥18), moderate to severe plaque psoarisis
	Limited dermatological conditions

	Ozanimod
(134–136)
	S1P receptor modulator
	Adults (≥18)
	Adults (≥18)
	Adults (≥18), moderate to severe colitis
	Not applicable

	Risankizumab
(13,88,137,138)

	Anti-IL-23 monoclonal antibody
	Adults (≥18)
	Adults (≥18)
	Adults (>16), moderate to severe colitis, moderately to severely active Crohn's disease
	Not applicable

	Upadacitinib
(82,83,139,140)
	JAK1 inhibitor
	Adults (≥18), Adolescents with Atopic Dermatitis (≥12)
	Adults (≥18), Adolescents with Atopic Dermatitis (≥12)
	Adults (≥18), moderate to severe colitis, moderately to severely active Crohn's disease; paediatric atopic eczema (12-17)
	Adolescent acute severe colitis, refractory colitis

	Table 1:  Important biologic drugs, with EMA paediatric investigation plans and current approval or recommendation status according to FDA, EMA and NICE (EMA, European Medicines Agency; FDA, Food and Drug Administration and NICE, National Institute for Health and Care Excellence). NICE included rather than MHRA (Medicines and Healthcare products Regulatory Authority) to reflect “off-licence” recommendations. 



1.	Ashton JJ, Mossotto E, Ennis S, Beattie RM. Personalising medicine in inflammatory bowel disease—current and future perspectives. Transl Pediatr. 2019 Jan 1;8(1):56–69. 
2.	Kuenzig ME, Fung SG, Marderfeld L, Mak JWY, Kaplan GG, Ng SC, et al. Twenty-first century trends in the global epidemiology of pediatric-onset inflammatory bowel disease: systematic review. Gastroenterology [Internet]. 2022 Dec;162(4):1147–59. Available from: http://www.gastrojournal.org/article/S0016508522000026/fulltext
3.	Green Z, Ashton JJ, Rodrigues A, Spray C, Howarth L, Mallikarjuna A, et al. Sustained Increase in Pediatric Inflammatory Bowel Disease Incidence Across the South West United Kingdom Over the Last 10 Years. Inflamm Bowel Dis [Internet]. 2024 Feb 19; Available from: https://academic.oup.com/ibdjournal/advance-article/doi/10.1093/ibd/izad302/7610550
4.	Steinberg L. Age of opportunity: Lessons from the new science of adolescence. Age of opportunity: Lessons from the new science of adolescence. Boston,  MA: Houghton Mifflin Harcourt; 2014. 264 p. 
5.	Sawyer SM, Azzopardi PS, Wickremarathne D, Patton GC. The age of adolescence. Vol. 2, The Lancet Child and Adolescent Health. Elsevier B.V.; 2018. p. 223–8. 
6.	Steinberg JM, Charabaty A. The Management Approach to the Adolescent IBD Patient: Health Maintenance and Medication Considerations. Vol. 22, Current Gastroenterology Reports. Springer; 2020. 
7.	Vuijk SA, Camman AE, de Ridder L. Considerations in Paediatric and Adolescent Inflammatory Bowel Disease. Vol. 18, Journal of Crohn’s & colitis. 2024. p. ii31–45. 
8.	Väistö T, Aronen ET, Simola P, Ashorn M, Kolho KL. Psychosocial symptoms and competence among adolescents with inflammatory bowel disease and their peers. Inflamm Bowel Dis. 2010 Feb;16(1):27–35. 
9.	Freckmann M, Seipp A, Laass MW, Koletzko S, Claßen M, Ballauff A, et al. School-related experience and performance with inflammatory bowel disease: Results from a cross-sectional survey in 675 children and their parents. BMJ Open Gastroenterol. 2018; 
10.	Eloi C, Foulon G, Bridoux-Henno L, Breton E, Pelatan C, Chaillou E, et al. Inflammatory Bowel Diseases and School Absenteeism. J Pediatr Gastroenterol Nutr. 2019; 
11.	Croft NM, De Ridder L, Griffiths AM, Hyams JS, Ruemmele FM, Turner D, et al. Paediatric Inflammatory Bowel Disease: A Multi-Stakeholder Perspective to Improve Development of Drugs for Children and Adolescents. J Crohns Colitis. 2023 Feb 1;17(2):249–58. 
12.	National Institute for Health and Care Excellence. Etrasimod for treating moderately to severely active ulcerative colitis in people aged 16 and over Information for the public [Internet]. 2024. Available from: www.nice.org.uk
13.	National Institute for Health and Care Excellence. Risankizumab for treating moderately to severely active ulcerative colitis [Internet]. 2024. Available from: www.nice.org.uk/guidance/ta998
14.	Hait E, Arnold JH, Fishman LN. Educate, Communicate, Anticipate-Practical Recommendations for Transitioning Adolescents With IBD to Adult Health Care [Internet]. Available from: https://academic.oup.com/ibdjournal/article/12/1/70/4676634
15.	De Silva PSA, Fishman LN. Transition of the patient with IBD from pediatric to adult care-an assessment of current evidence. Vol. 20, Inflammatory Bowel Diseases. Lippincott Williams and Wilkins; 2014. p. 1458–64. 
16.	Brooks AJ, Smith PJ, Lindsay JO. Monitoring adolescents and young people with inflammatory bowel disease during transition to adult healthcare. Vol. 9, Frontline Gastroenterology. BMJ Publishing Group; 2018. p. 37–44. 
17.	Nagra A, McGinnity PM, Davis N, Salmon AP. Implementing transition: Ready Steady Go. Arch Dis Child Educ Pract Ed [Internet]. 2015 Dec;100(6):313–20. Available from: http://www.ncbi.nlm.nih.gov/pubmed/26063244
18.	Gray WN, Maddux MH. Current Transition Practices in Pediatric IBD. Inflamm Bowel Dis [Internet]. 2016 Dec;22(2):372–9. Available from: https://academic.oup.com/ibdjournal/article/22/2/372-379/4561806
19.	Zeisler B, Hyams JS. Transition of management in adolescents with IBD [Internet]. Vol. 11, Nature Reviews Gastroenterology and Hepatology. Nat Rev Gastroenterol Hepatol; 2014. p. 109–15. Available from: https://pubmed.ncbi.nlm.nih.gov/24419396/
20.	Implementing transition care locally and nationally using the ‘Ready Steady Go’ programme  | NICE. Available from: https://www.nice.org.uk/sharedlearning/implementing-transition-care-locally-and-nationally-using-the-ready-steady-go-programme
21.	Vernon-Roberts A, Aluzaite K, Khalilipour B, Day AS. Systematic Review of Diagnostic Delay for Children with Inflammatory Bowel Disease. J Pediatr Gastroenterol Nutr. 2023 Mar 1;76(3):304–12. 
22.	Ricciuto A, Mack DR, Huynh HQ, Jacobson K, Otley AR, Debruyn J, et al. Diagnostic Delay Is Associated with Complicated Disease and Growth Impairment in Paediatric Crohn’s Disease. J Crohns Colitis. 2021 Mar 1;15(3):419–31. 
23.	Hind D, Sheldon E, Lillington G, Greig N, Buckley V, d’Afflitto M, et al. Sources of diagnostic delay for people with Crohn’s disease and ulcerative colitis: Qualitative research study. PLoS One. 2024 Jun 1;19(6 June). 
24.	Ishige T. Growth failure in pediatric onset inflammatory bowel disease: Mechanisms, epidemiology, and management. Vol. 8, Translational Pediatrics. AME Publishing Company; 2019. p. 16–22. 
25.	Amaro F, Chiarelli F. Growth and puberty in children with inflammatory bowel diseases. Vol. 8, Biomedicines. MDPI AG; 2020. p. 1–17. 
26.	Ashton JJ, Green Z, Young A, Borca F, Coelho T, Batra A, et al. Growth failure is rare in a contemporary cohort of paediatric inflammatory bowel disease patients. Acta Paediatrica, International Journal of Paediatrics. 2021 Jan 1;110(1):326–34. 
27.	Jin HY, Lim JS, Lee Y, Choi Y, Oh SH, Kim KM, et al. Growth, puberty, and bone health in children and adolescents with inflammatory bowel disease. BMC Pediatr. 2021 Dec 1;21(1). 
28.	Long MD, Crandall W V., Leibowitz IH, Duffy L, Del Rosario F, Kim SC, et al. Prevalence and epidemiology of overweight and obesity in children with inflammatory bowel disease. Inflamm Bowel Dis. 2011 Oct;17(10):2162–8. 
29.	Hollingworth TW, Oke SM, Patel H, Smith TR. Getting to grips with sarcopenia: Recent advances and practical management for the gastroenterologist [Internet]. Vol. 12, Frontline Gastroenterology. BMJ Publishing Group; 2020. p. 53–61. Available from: http://fg.bmj.com/
30.	Atlan L, Pratt LT, Cohen S, Shiran S, Yerushalmy-feler A. Sarcopenia is a predictor for severe disease course in paediatric inflammatory bowel disease. J Crohns Colitis. 2020 Dec;14(Supplement_1):S197–8. 
31.	Liu S, Ding X, Maggiore G, Pietrobattista A, Satapathy SK, Tian Z, et al. Sarcopenia is associated with poor clinical outcomes in patients with inflammatory bowel disease: a prospective cohort study. Ann Transl Med. 2022 Mar;10(6):367–367. 
32.	Qualter P, Rouncefield-Swales A, Bray L, Blake L, Allen S, Probert C, et al. Depression, anxiety, and loneliness among adolescents and young adults with IBD in the UK: the role of disease severity, age of onset, and embarrassment of the condition. Quality of Life Research. 2021 Feb 1;30(2):497–506. 
33.	Halloran J, McDermott B, Ewais T, Begun J, Karatela S, d’Emden H, et al. Psychosocial burden of inflammatory bowel disease in adolescents and young adults. Intern Med J. 2021 Dec 1;51(12):2027–33. 
34.	Mikocka-Walus A, Knowles SR, Keefer L, Graff L. Controversies Revisited: A Systematic Review of the Comorbidity of Depression and Anxiety with Inflammatory Bowel Diseases. Vol. 22, Inflammatory Bowel Diseases. Lippincott Williams and Wilkins; 2016. p. 752–62. 
35.	Mikocka-Walus A, Massuger W, Knowles SR, Moore GT, Buckton S, Connell W, et al. Psychological distress is highly prevalent in inflammatory bowel disease: A survey of psychological needs and attitudes. JGH Open. 2020 Apr 1;4(2):166–71. 
36.	Knowles SR, Keefer L, Wilding H, Hewitt C, Graff LA, Mikocka-Walus A. Quality of Life in Inflammatory Bowel Disease: A Systematic Review and Meta-analyses - Part II. Vol. 24, Inflammatory Bowel Diseases. Lippincott Williams and Wilkins; 2018. p. 966–76. 
37.	Mackner LM, Crandall W V. Brief report: Psychosocial adjustment in adolescents with inflammatory bowel disease. J Pediatr Psychol. 2006 Apr;31(3):281–5. 
38.	Cooney R, Tang D, Barrett K, Russell RK. Children and young adults with inflammatory bowel disease have an increased incidence and risk of developing mental health conditions: A uk population-based cohort study. Inflamm Bowel Dis. 2024 Aug 1;30(8):1264–73. 
39.	Analytical Services PH. Mental Health of Children and Young People in England, 2023 - wave 4 follow-up to the 2017 survey [Internet]. 2023 [cited 2025 Apr 16]. Available from: https://digital.nhs.uk/data-and-information/publications/statistical/mental-health-of-children-and-young-people-in-england/2023-wave-4-follow-up/copyright
40.	Gracie DJ, Guthrie EA, Hamlin PJ, Ford AC. Bi-directionality of Brain–Gut Interactions in Patients With Inflammatory Bowel Disease. Gastroenterology. 2018 May 1;154(6):1635-1646.e3. 
41.	Virta LJ, Kolho KL. Antidepressant use among paediatric patients with recent-onset inflammatory bowel disease: A nationwide case control study in Finland. J Paediatr Child Health. 2014;50(7):562–5. 
42.	Berenblum Tobi C, Vu M, Díaz-González de Ferris ME, Semerzier S, Kappelman MD, deJong NA. Adolescent and caregiver perceptions of addressing mental health in inflammatory bowel disease. J Child Health Care [Internet]. 2024 [cited 2025 Apr 16]; Available from: https://pubmed.ncbi.nlm.nih.gov/38530035/
43.	Tarricone I, Regazzi MG, Bonucci G, Rizzello F, Carini G, Muratori R, et al. Prevalence and effectiveness of psychiatric treatments for patients with IBD: A systematic literature review. Vol. 101, Journal of Psychosomatic Research. Elsevier Inc.; 2017. p. 68–95. 
44.	Timmer A, Preiss JC, Motschall E, Rücker G, Jantschek G, Moser G. Psychological interventions for treatment of inflammatory bowel disease. Cochrane Database of Systematic Reviews. 2011 Feb 15; 
45.	Van de Vijver E, Van Gils A, Beckers L, Van Driessche Y, Moes ND, van Rheenen PF. Fatigue in children and adolescents with inflammatory bowel disease. Vol. 25, World Journal of Gastroenterology. Baishideng Publishing Group Co; 2019. p. 632–43. 
46.	Zuo Y, Cao J, Wang Y, Cai W, Li M. Fatigue in children and adolescents with inflammatory bowel disease: a cross-sectional study. Front Pediatr. 2024;12. 
47.	Szigethy E, Hashash J, Vachon A, Mcauliff K, Strassburger M, Rode N, et al. Sleep Disturbance and Fatigue in Adolescents and Young Adults with Crohn’s disease: Characterization and Comparison to Healthy Controls Impact of a Patient Support Program on Resource Costs in Inflammatory Bowel Disease [Internet]. 2016. Available from: http://www.humira.com/global/ongoing
48.	Szigethy E, Hashash J, Vachon A, Mcauliff K, Strassburger M, Rode N, et al. Brief Behavioral Intervention for Sleep Disturbance for Adolescents and Young Adults with Crohn’s Disease: Open Trial Study [Internet]. 2016. Available from: https://academic.oup.com/ibdjournal/article/22/suppl_1/S20/4562124
49.	Emerson C, Barhoun P, Olive L, Fuller-Tyszkiewicz M, Gibson PR, Skvarc D, et al. A systematic review of psychological treatments to manage fatigue in patients with inflammatory bowel disease. J Psychosom Res. 2021 Aug 1;147:110524. 
50.	Grogan S. Body image and health: Contemporary perspectives. Vol. 11, Journal of Health Psychology. 2006. p. 523–30. 
51.	Muller KR, Prosser R, Bampton P, Mountifield R, Andrews JM. Female gender and surgery impair relationships, body image, and sexuality in inflammatory bowel disease: Patient perceptions. Inflamm Bowel Dis. 2010 Apr;16(4):657–63. 
52.	McDermott E, Mullen G, Moloney J, Keegan D, Byrne K, Doherty GA, et al. Body image dissatisfaction: Clinical features, and psychosocial disability in inflammatory bowel disease. Inflamm Bowel Dis. 2015;21(2):353–60. 
53.	Allison M, Lindsay J, Gould D, Kelly D. Surgery in young adults with inflammatory bowel disease: A narrative account. Int J Nurs Stud. 2013 Nov;50(11):1566–75. 
54.	Ford MK, Church PC, Tripp DA, Ricciuto A, Cruden A, Ahola Kohut S. Living with an ostomy: A needs assessment in pediatric inflammatory bowel disease. Health Care Transitions. 2024;2:100069. 
55.	ASCN Stoma Care: National Clinical Guidelines. 2016. 
56.	Mohr LD, Hamilton RJ. Adolescent perspectives following ostomy surgery: A grounded theory study. Journal of Wound, Ostomy and Continence Nursing. 2016 Sep 1;43(5):494–8. 
57.	Nicholas DB, Swan SR, Gerstle TJ, Allan T, Griffiths AM. Struggles, strengths, and strategies: An ethnographic study exploring the experiences of adolescents living with an ostomy. Health Qual Life Outcomes. 2008 Dec 17;6. 
58.	Azer SA, AlKhawajah NM, Alshamlan YA. Critical evaluation of YouTube videos on colostomy and ileostomy: Can these videos be used as learning resources? Patient Educ Couns. 2022 Feb 1;105(2):383–9. 
59.	Laura Ceci. Statista. 2024. TikTok audience reach in the United Kingdom (UK) in March 2024, by age group . 
60.	Narula P, Gasparetto M, Wong C, Branchflower J, Sebastian S, McLaughlin J, et al. Top 10 research priorities for digital technology for adolescents and young persons with inflammatory bowel disease: Results of a James Lind Alliance Priority Setting Partnership. J Pediatr Gastroenterol Nutr. 2024 Mar 1;78(3):670–6. 
61.	Linz ME, Xiong M, Lanser HC, Young AT, James M. Analysis of intestinal ostomy content on TikTok: The role of social media in countering fear and stigma. Am J Surg. 2025 Mar 1;241. 
62.	Emerson ND, Distelberg B, Morrell HER, Williams-Reade J, Tapanes D, Montgomery S. Quality of Life and School Absenteeism in Children With Chronic Illness. Journal of School Nursing. 2016 Aug 1;32(4):258–66. 
63.	Barnes C, Ashton JJ, Borca F, Cullen M, Walker DM, Beattie RM. Children and young people with inflammatory bowel disease attend less school than their healthy peers. Arch Dis Child. 2020 Jul 1;105(7):671–6. 
64.	Marri SR, Buchman AL. The Education and Employment Status of Patients with Inflammatory Bowel Diseases [Internet]. 2005. Available from: https://academic.oup.com/ibdjournal/article/11/2/171/4683862
65.	Netjes JE, Rijken M. Labor participation among patients with inflammatory bowel disease. Inflamm Bowel Dis. 2013 Jan;19(1):81–91. 
66.	Varghese J, Muntode Gharde P. A Comprehensive Review on the Impacts of Smoking on the Health of an Individual. Cureus. 2023 Oct 5; 
67.	Alzahrani BA, Aljuhani JA, Badri ZA, Alshamrani RM, Algaows FS, Ahmed ME. The effect of smoking in inflammatory bowel disease outcomes. Frontiers in Gastroenterology. 2024 Jun 13;3. 
68.	Action on Smoking and Health (ASH). Use of vapes (e-cigarettes) among young people in Great Britain. 2024. 
69.	Sheehan GT, Twardus SW, Cagan A, Ananthakrishnan AN. E-cigarette Use and Disease Outcomes in Inflammatory Bowel Diseases: A Case-Control Study. Dig Dis Sci. 2023 Jan 1;68(1):208–13. 
70.	Izquierdo-Condoy JS, Naranjo-Lara P, Morales-Lapo E, Hidalgo MR, Tello-De-la-Torre A, Vásconez-Gonzáles E, et al. Direct health implications of e-cigarette use: a systematic scoping review with evidence assessment. Vol. 12, Frontiers in Public Health. Frontiers Media SA; 2024. 
71.	Hale DR, Viner RM. The correlates and course of multiple health risk behaviour in adolescence. BMC Public Health [Internet]. 2016 May 31 [cited 2025 Apr 16];16(1):1–12. Available from: https://link.springer.com/articles/10.1186/s12889-016-3120-z
72.	Katzenellenbogen R. HeaDSS: The “review of systems” for adolescents. Virtual Mentor. 2005;7(3):231–3. 
73.	National Institute for Health and Care Excellence. Infliximab, adalimumab and golimumab for treating moderately to severely active ulcerative colitis after the failure of conventional therapy [Internet]. 2015. Available from: www.nice.org.uk/guidance/ta329
74.	National Institute for Health and Care Excellence. Infliximab and adalimumab for the treatment of Crohn’s disease [Internet]. 2010. Available from: www.nice.org.uk/guidance/ta187
75.	U.S. Food and Drug Administration. Humira (adalimumab) Labeling Information [Internet]. 2011 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/125057s0276lbl.pdf
76.	Humira: EPAR – Medicine Overview [Internet]. [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/humira
77.	National Institute for Health and Care Excellence. Vedolizumab for treating moderately to severely active ulcerative colitis [Internet]. 2015. Available from: www.nice.org.uk/guidance/ta342
78.	National Institute for Health and Care Excellence. Vedolizumab for treating moderately to severely active Crohn’s disease after prior therapy [Internet]. 2015. Available from: www.nice.org.uk/guidance/ta352
79.	National Institute for Health and Care Excellence. Ustekinumab for treating moderately to severely active ulcerative colitis [Internet]. 2020. Available from: www.nice.org.uk/guidance/ta633
80.	National Institute for Health and Care Excellence. Ustekinumab for moderately to severely active Crohn’s disease after previous treatment [Internet]. 2017. Available from: www.nice.org.uk/guidance/ta456
81.	National Institute for Health and Care Excellence. Tofacitinib for moderately to severely active ulcerative colitis [Internet]. 2018. Available from: www.nice.org.uk/guidance/ta547
82.	National Institute for Health and Care Excellence. Upadacitinib for previously treated moderately to severely active Crohn’s disease [Internet]. 2023. Available from: www.nice.org.uk/guidance/ta905
83.	National Institute for Health and Care Excellence. Upadacitinib for treating moderately to severely active ulcerative colitis [Internet]. 2024. Available from: www.nice.org.uk/guidance/ta856
84.	Honap S, Agorogianni A, Colwill MJ, Mehta SK, Donovan F, Pollok R, et al. JAK inhibitors for inflammatory bowel disease: recent advances. Vol. 15, Frontline Gastroenterology. BMJ Publishing Group; 2023. p. 59–69. 
85.	Sandborn WJ, Vermeire S, Peyrin-Biroulet L, Dubinsky MC, Panes J, Yarur A, et al. Etrasimod as induction and maintenance therapy for ulcerative colitis (ELEVATE): two randomised, double-blind, placebo-controlled, phase 3 studies. The Lancet. 2023 Apr 8;401(10383):1159–71. 
86.	Ferrante M, Panaccione R, Baert F, Bossuyt P, Colombel JF, Danese S, et al. Risankizumab as maintenance therapy for moderately to severely active Crohn’s disease: results from the multicentre, randomised, double-blind, placebo-controlled, withdrawal phase 3 FORTIFY maintenance trial. The Lancet. 2022 May 28;399(10340):2031–46. 
87.	D’Haens G, Panaccione R, Baert F, Bossuyt P, Colombel JF, Danese S, et al. Risankizumab as induction therapy for Crohn’s disease: results from the phase 3 ADVANCE and MOTIVATE induction trials. The Lancet. 2022 May 28;399(10340):2015–30. 
88.	National Institute for Health and Care Excellence. Risankizumab for previously treated moderately to severely active Crohn’s disease [Internet]. 2023. Available from: www.nice.org.uk/guidance/ta888
89.	Lenti MV, Selinger CP. Medication non-adherence in adult patients affected by inflammatory bowel disease: a critical review and update of the determining factors, consequences and possible interventions. Expert Rev Gastroenterol Hepatol [Internet]. 2017 Dec;11(3):215–26. Available from: http://www.ncbi.nlm.nih.gov/pubmed/28099821
90.	Oliva-Hemker MM, Abadom V, Cuffari C, Thompson RE. Nonadherence with thiopurine immunomodulator and mesalamine medications in children with Crohn disease. J Pediatr Gastroenterol Nutr. 2007 Feb;44(2):180–4. 
91.	Greenley RN, Stephens M, Doughty A, Raboin T, Kugathasan S. Barriers to adherence among adolescents with inflammatory bowel disease. Inflamm Bowel Dis. 2010 Feb;16(1):36–41. 
92.	Lambert JLW, De Schepper S, Speeckaert R. Cutaneous manifestations in biological-treated inflammatory bowel disease patients: A narrative review. Vol. 10, Journal of Clinical Medicine. MDPI; 2021. p. 1–15. 
93.	Mendes-Bastos P, Ladizinski B, Guttman-Yassky E, Jiang P, Liu J, Prajapati VH, et al. Characterization of acne associated with upadacitinib treatment in patients with moderate-to-severe atopic dermatitis: A post hoc integrated analysis of 3 phase 3 randomized, double-blind, placebo-controlled trials. J Am Acad Dermatol. 2022 Oct 1;87(4):784–91. 
94.	Polidano K, Chew-Graham CA, Farmer AD, Saunders B. Access to Psychological Support for Young People Following Stoma Surgery: Exploring Patients’ and Clinicians’ Perspectives. Qual Health Res. 2021 Feb 1;31(3):535–49. 
95.	Capilla-Díaz C, Bonill-de las Nieves C, Hernández-Zambrano SM, Montoya-Juárez R, Morales-Asencio JM, Pérez-Marfil MN, et al. Living With an Intestinal Stoma: A Qualitative Systematic Review. Vol. 29, Qualitative Health Research. SAGE Publications Inc.; 2019. p. 1255–65. 
96.	Brooks AJ, Smith PJ, Cohen R, Collins P, Douds A, Forbes V, et al. UK guideline on transition of adolescent and young persons with chronic digestive diseases from paediatric to adult care. Gut. 2017 Jun 1;66(6):988–1000. 
97.	Zhao S, Wang J, Liu Y, Luo L, Zhu Z, Li E, et al. Inflammatory bowel diseases were associated with risk of sexual dysfunction in both sexes: A meta-Analysis. Vol. 25, Inflammatory Bowel Diseases. Oxford University Press; 2019. p. 699–707. 
98.	Allocca M, Gilardi D, Fiorino G, Furfaro F, Peyrin-Biroulet L, Danese S. Sexual and reproductive issues and inflammatory bowel disease: A neglected topic in men. Vol. 30, European Journal of Gastroenterology and Hepatology. Lippincott Williams and Wilkins; 2018. p. 316–22. 
99.	Rivière P, Zallot C, Desobry P, Sabaté JM, Vergniol J, Zerbib F, et al. Frequency of and factors associated with sexual dysfunction in patients with inflammatory bowel disease. J Crohns Colitis. 2017 Nov 1;11(11):1347–52. 
100.	Torres J, Chaparro M, Julsgaard M, Katsanos K, Zelinkova Z, Agrawal M, et al. European Crohn’s and Colitis Guidelines on Sexuality, Fertility, Pregnancy, and Lactation. J Crohns Colitis. 2023 Jan 1;17(1):1–27. 
101.	Cohen MK, Kent CK, Yang T, Gottardy AJ, Leahy MA, Spriggs SR, et al. U.S. Medical Eligibility Criteria for Contraceptive Use, 2024. 2024. 
102.	FSRH Guideline Sexual and Reproductive Health for Individuals with Inflammatory Bowel Disease [Internet]. 2016. Available from: www.nice.org.uk/accreditation.
103.	Ban L, Tata LJ, Humes DJ, Fiaschi L, Card T. Decreased fertility rates in 9639 women diagnosed with inflammatory bowel disease: A United Kingdom population-based cohort study. Aliment Pharmacol Ther. 2015 Oct 1;42(7):855–66. 
104.	Verberne EA, de Haan E, van Tintelen JP, Lindhout D, van Haelst MM. Fetal methotrexate syndrome: A systematic review of case reports. Vol. 87, Reproductive Toxicology. Elsevier Inc.; 2019. p. 125–39. 
105.	Mahadevan U, Chaparro M, Segovia Medina M, Kulisek N, Guo X, Wu J, et al. Pregnancy outcomes after maternal or paternal exposure in the tofacitinib ulcerative colitis clinical  programme [Internet]. Available from: https://academic.oup.com/ecco-jcc/article/18/Supplement_1/i1735/7586753
106.	Odufalu FD, Long M, Lin K, Mahadevan U. Exposure to corticosteroids in pregnancy is associated with adverse perinatal outcomes among infants of mothers with inflammatory bowel disease: Results from the PIANO registry. Gut. 2022;71(9):1766–72. 
107.	BioRender. Created with BioRender.com [Internet]. 2024. Available from: https://BioRender.com
108.	Wickham H. ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag New York; 2016. 
109.	R Core Team. R: A Language and Environment for Statistical Computing [Internet]. Vienna, Austria: R Foundation for Statistical Computing; 2024. Available from: https://www.R-project.org
110.	of Paediatrics RC, Health C. UK-WHO Growth Charts: Fact Sheets and Data Tables [Internet]. RCPCH; 2009. Available from: https://www.rcpch.ac.uk/resources/uk-who-growth-charts
111.	Cole TJ, Freeman J V, Preece MA. British 1990 growth reference centiles for weight, height, body mass index and head circumference fitted by maximum penalized likelihood. Stat Med. 1998;17(4):407–29. 
112.	Group WHOMGRS. WHO Child Growth Standards: Length/height-for-age, weight-for-age, weight-for-length, weight-for-height and body mass index-for-age: Methods and development [Internet]. World Health Organization; 2006. Available from: https://www.who.int/childgrowth/standards/en/
113.	European Medicines Agency. Remicade: EPAR – Medicine overview [Internet]. [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/remicade
114.	U.S. Food and Drug Administration. Remicade (infliximab) Labeling Information [Internet]. 2021 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/103772s5401lbl.pdf
115.	European Medicines Agency. Simponi: EPAR – Medicine Overview [Internet]. [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/simponi
116.	U.S. Food and Drug Administration. Simponi (golimumab) Injection, for Subcutaneous Use – Prescribing Information [Internet]. 2017 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/125289s133lbl.pdf
117.	European Medicines Agency. Entyvio: EPAR – Medicine Overview [Internet]. 2024 [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/documents/product-information/entyvio-epar-product-information_en.pdf
118.	U.S. Food and Drug Administration. Entyvio (vedolizumab) Prescribing Information [Internet]. 2024 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/761133s005s006lbl.pdf
119.	European Medicines Agency. Stelara: EPAR – Medicine Overview [Internet]. [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/stelara
120.	U.S. Food and Drug Administration. Stelara (ustekinumab) Prescribing Information. [Internet]. 2023 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/125261s158lbl.pdf
121.	European Medicines Agency. Xeljanz: EPAR – Medicine Overview [Internet]. [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/xeljanz
122.	U.S. Food and Drug Administration. Xeljanz (tofacitinib) Prescribing Information [Internet]. 2020 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/203214s026lbl.pdf
123.	National Institute for Health and Care Excellence. Mirikizumab for treating moderately to severely active ulcerative colitis [Internet]. 2023. Available from: www.nice.org.uk/guidance/ta925
124.	European Medicines Agency. Omvoh: EPAR – Medicine Overview. [Internet]. [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/omvoh
125.	U.S. Food and Drug Administration. Omvoh (mirikizumab-mrkz) Injection, for Intravenous Use – Prescribing Information [Internet]. 2023 [cited 2025 Jan 16]. Available from: https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=472cbe04-263e-433d-9a0f-58c1b50b715a
126.	European Medicines Agency. European Medicines Agency decision P/0168/2020 of 30 April 2020 on the acceptance of a modification of an agreed paediatric investigation plan for etrolizumab (EMEA-001434-PIP01-13-M03) [Internet]. 2020 [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/documents/pip-decision/p01682020-ema-decision-30-april-2020-acceptance-modification-agreed-paediatric-investigation-plan-etrolizumab-emea-001434-pip01-13-m03_en.pdf
127.	European Medicines Agency. Velsipity: EPAR – Medicine Overview [Internet]. 2024 [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/velsipity
128.	U.S. Food and Drug Administration. Velsipity (etrasimod) Prescribing Information [Internet]. 2023 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/216956s000lbl.pdf
129.	National Institute for Health and Care Excellence. Filgotinib for treating moderately to severely active ulcerative colitis [Internet]. 2022. Available from: www.nice.org.uk/guidance/ta792
130.	European Medicines Agency. Jyseleca: EPAR – Medicine Overview [Internet]. [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/jyseleca
131.	National Institute for Health and Care Excellence. Guselkumab for treating moderate to severe plaque psoriasis [Internet]. 2018 [cited 2025 Jan 16]. Available from: https://www.nice.org.uk/guidance/ta521
132.	European Medicines Agency. Tremfya: EPAR – Medicine Overview [Internet]. [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/tremfya
133.	U.S. Food and Drug Administration. Tremfya (guselkumab) Injection, for Subcutaneous Use – Prescribing Information [Internet]. 2024 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/761061s021lbl.pdf
134.	National Institute for Health and Care Excellence. Ozanimod for treating moderately to severely active ulcerative colitis [Internet]. 2022. Available from: www.nice.org.uk/guidance/ta828
135.	European Medicines Agency. Zeposia: EPAR – Medicine Overview [Internet]. 2021 [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/zeposia
136.	U.S. Food and Drug Administration. Zeposia (ozanimod) Prescribing Information [Internet]. 2024 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/209899s011s012lbl.pdf
137.	European Medicines Agency. Skyrizi: EPAR – Medicine Overview [Internet]. 2024 [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/skyrizi
138.	U.S. Food and Drug Administration. Skyrizi (risankizumab-rzaa) Injection, for Subcutaneous or Intravenous Use – Prescribing Information [Internet]. 2024 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/761105s032lbl.pdf
139.	European Medicines Agency. Rinvoq: EPAR – Medicine Overview [Internet]. 2023 [cited 2025 Jan 16]. Available from: https://www.ema.europa.eu/en/medicines/human/EPAR/rinvoq
140.	U.S. Food and Drug Administration. Rinvoq (upadacitinib) Extended-Release Tablets – Prescribing Information. [Internet]. 2023 [cited 2025 Jan 16]. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/211675s019lbl.pdf (
 

