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Background: Inflammatory bowel disease (IBD) may adversely affect physical, psychological, and social well-being. Integrating patient-reported outcomes (PROs) into clinical practice is crucial for comprehensive disease management.



Objective: To evaluate the responsiveness and clinical utility of Patient-Reported Outcomes Measurement Information System (PROMIS) instruments, compared with standard clinical assessment tools in pediatric CD patients.



Methods: A longitudinal, prospective study with 31 pediatric Crohn's disease (CD) patients aged 8–17 years recruited from a Pediatric Gastroenterology Unit. Data were collected at baseline and every 6 months over 18 months. PROMIS pediatric measures assessed PROs. Disease activity was evaluated using the pediatric Crohn's disease activity index (PCDAI) and clinical markers. IMPACT-III was also applied. Linear mixed-effects models (LMMs) and bivariate analyses were used to assess changes over time.



Results: PROMIS Global Health scores showed significant improvement over time, indicating enhanced overall health perceptions among patients. Notable reductions were observed in PROMIS Pain Interference and Fatigue scores, indicating better physical health. PROMIS depression scores generally decreased, suggesting improved mental health. PCDAI scores, hemoglobin, and platelet count significantly changed and correlated with PROMIS measures. Globally, the study demonstrated significant and clinically relevant changes in multiple PROMIS measures, confirming their responsiveness to changes in disease activity.



Conclusion: PROMIS instruments are clinically useful in managing pediatric CD, providing valuable insights into global health and quality of life. Integrating PROMIS measures into routine clinical practice may enhance disease management and treatment strategies for pediatric IBD patients.
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Highlights

• What is already known?

PROMIS pediatric measures are clinically meaningful and responsive over time.

• What is new here?

Assessing utility and responsiveness in a real clinical context by comparing standard clinical assessment tools in pediatric CD patients with 10 PROMIS pediatric measures

• How can this study help patient care?

PROMIS is valuable in pediatric CD management, providing insights into the patient's perspective, which is essential for a holistic understanding of the disease and its impact on daily life. Incorporating these measures can lead to more personalized and effective treatment strategies, ultimately enhancing patient-centered care.



Introduction

Inflammatory bowel disease (IBD) is a chronic immune-mediated disease with worldwide increasing incidence and prevalence across both adult and pediatric populations (1, 2). In Europe alone, it is estimated that around 2 million individuals are affected by this condition (3), with 10%–25% of this diagnosis occurring during childhood and adolescence (4). Moreover, there has been a notable rise in IBD cases among very young children, particularly those under 6 years of age, classified as very early onset IBD (2, 5, 6). This increase underscores the significant disease burden and long-term morbidity that pediatric patients endure, impacting their health throughout their lives (7).

Pediatric IBD presents a unique psychological and emotional challenge for both patients and their caregivers. These families must manage a chronic disease characterized by an unpredictable course and relapsing symptoms, requiring lifelong immune-modify therapy treatments and frequent disease monitoring (8). Healthcare teams face the challenge of achieving stringent treatment goals (8, 9), such as inducing and maintaining deep remission (7), while also promoting normal growth, good emotional and psychological health, and minimizing the negative impacts of treatment and intensive monitoring (2, 8–11).

In recent years, there has been growing awareness of the importance of routinely integrating the patient perspective and satisfaction into clinical practice. Patient-reported outcomes (PROs), which are measures reported directly by the patient regarding the outcome of treatments and disease management, have become critical in this context (12, 13). These measures offer valuable insights into patient's experience with the disease and its treatment, highlighting aspects of disease management that might be overlooked by traditional clinical assessments (13). In pediatric settings, PROs are increasingly used as important endpoints in both comparative effectiveness research and clinical practice for various chronic conditions (14–16). Moreover, PROs serve as an exemplary model for capturing the perspectives of both patients and parents in the context of pediatric CD. This approach facilitates a more comprehensive integration of the pediatric patient perspective within the disease management process. Healthcare providers are encouraged to prioritize disease management and decision-making in pediatric patients while recognizing the pivotal role of parents in the successful management of the disease.

The Patient-Reported Outcome Measurement Information System (PROMIS) is a comprehensive system of PRO designed to assess various domains of health, including physical, psychological, and social health, as well as health-related quality of life (HRQOL) (https://www.nihpromis.org). PROMIS pediatric measures specifically validated for children aged 9–17 years have demonstrated validity, reliability, and responsiveness across several chronic conditions (15–18), including pediatric (19, 20) and adult (21) IBD. Understanding the impact of medical interventions on the well-being and HRQOL) among IBD patients is critical, especially as treatment goals become more precise and new treatments become available. When managing IBD patients, a comprehensive approach to function, disability, and general well-being, in addition to traditional clinical parameters, is desirable (22). There is consensus on the importance of a global and comprehensive approach to the care of pediatric IBD patients, including their perspective of the disease, treatments, and follow-up (22). Reliable and validated PRO measures that are responsive to changes in disease activity are essential for effective disease management (19, 20, 23, 24) in clinical practice. However, the clinical usefulness of PROs depends on their ability to reflect changes in the disease over time, as indicated by disease markers (17, 25). The concept of responsiveness to change refers to the ability of a scale to detect and quantify changes in a patient's condition over time in a meaningful way. This is crucial for both patients and clinicians to assess modifications in disease activity accurately (24). Minimally important differences (MIDs) represent the smallest changes in PRO scores that can indicate a clinically meaningful change in the outcome being measured. Previous studies suggest MIDs of 2–3 for multiple pediatric PROMIS instruments (17, 18, 24, 26).

The present study aims to evaluate the responsiveness of PROMIS over time (10 short-form pediatric PROMIS measures), in comparison with traditional medical assessments, in a cohort of pediatric CD patients in a real clinical setting.



Materials and methods


Study design and patient selection

This is a longitudinal, prospective study involving all pediatric CD patients aged 9–17 years and 364 days, recruited from a single Pediatric Gastroenterology Unit Reference Center in an outpatient setting (convenience sample). The follow-up period spanned 18 months, with data collection carried out between 2 January 2021, and 28 February 2023. Participants completed surveys at baseline and 6-month intervals during their scheduled appointment (Figure 1). Patients were stratified into two groups based on pediatric Crohn's disease activity index (PCDAI)—PCDAI (24, 25): remission group PCDAI <10 (G1) and active disease group PCDAI >10 (G2) at each survey interval. Informed assent (for patients under 16 years) and consent (for patients over 16 years and caregivers of patients under 16 years) were obtained before enrollment. Patients who did not sign the written assent/consent, those with limitations in verbal or written comprehension of Portuguese, hospitalized patients, and recently diagnosed patients (<1 month) were excluded.


[image: Figure 1]
FIGURE 1
Study design. (a) IMPACT III 35-item self-administered questionnaire of health-related quality of life in pediatric IBD, score ranges 35 (poor) to 175 (best); (b) pediatric Crohn’s disease activity index-PCDAI scoring < 10 were considered in remission; (c) abdominal-MRI = abdominal-magnetic resonance imaging: (d) please refer to Figure 2.



Sample size and power

This study used a convenience sample based on the total number of eligible patients followed at the unit during the recruitment period, adhering to the inclusion and exclusion criteria. The final sample comprised 31 participants. While efforts were made to maximize the sample size, the limited pool of patients within the study timeline was a constraint. Post hoc power analysis indicates that with 31 patients, the study achieved approximately 57.8% power to detect mean differences of 0.8 units in PROMIS measures with a standard deviation of 2.0. This power limitation is acknowledged as a constraint in detecting smaller effect sizes.




Data collection

All data were collected by the same investigator who also performed the clinical assessment (Figure 2) at baseline and during the scheduled appointments (every 6 months). All pediatric patients completed the questionnaires in the waiting room before the medical appointment or during treatment infusions. Clinical and demographic data were collected from patients' records and supplemented with a brief questionnaire covering academic data and extracurricular/social activities. Different types of data were collected during the study assessment periods (Figure 1) and included the following.
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FIGURE 2
Clinical physician global assessment of disease.



Demographic data

Gender, birth date, age at diagnosis, school level, extracurricular activities. The levels of education were classified according to the International Standard Classification of Education (ISCED 2011) [Commission Regulation (EU) No 317/2013]. ISCED 2011 has nine education levels, from Level 0 to Level 8.



Disease-related data

Time of diagnosis, disease duration in years, disease phenotype (Paris Classification) (27), need for hospitalization and/or surgery at enrollment, treatment at enrollment, and need for treatment escalation (in the prior 6 months and during follow-up).



Anchors’ assessments of disease

Disease activity was assessed using the PCDAI (28, 29), with scores <10 considered indicative of remission. Complementary exams included: abdominal magnetic resonance imaging (MRI) and laboratory tests: hemoglobin (Hb), hematocrit, platelet count, erythrocyte sedimentation rate (ESR), C-reactive protein (C-RP), serum albumin, serum ferritin, and fecal calprotectin (FC) levels. Clinical disease severity was assessed by the physician and categorized as remission, mild, moderate, or severe (Figure 2).



Patient self-perception of disease status

A simple semiquantitative scale was applied to patients with regard to the past 6 months (interappointment interval). Patients rated their disease status on a semiquantitative scale: “feeling better/good, feeling the same/not good, not bad, feeling bad/worsening.”

The subjective patient/caregiver self-perception of disease control (30) was based on the patient's notion of disease control (17, 31), including its perception of the global absence of symptoms or minimal symptoms, sense of social and emotional wellbeing, absence of pain or good pain control, and notion of treatment adequacy and or efficacy (30, 31).



Measure of health-related quality of life

To assess HRQOL, the IMPACT-III questionnaire was used (32). IMPACT-III is a 35-item self-report, IBD-specific measure of HRQOL, assessing six domains (bowel symptoms, systemic symptoms, social/functional concerns, body image, test and treatment concerns, and emotional concerns) using a 5-point Likert scale. The score ranges from 35 (poor) to 175 (best), with lower scores indicating poorer HRQOL.



PROMIS measures

Ten short-form pediatric PROMIS measures, with a fixed set of 4–10 items, were selected to access PROs: global health, meaning and purpose, cognitive function, life satisfaction, peer relationship, depression, anxiety, pain interference, physical activity, and fatigue. PROMIS instruments were calibrated using a T-score metric with the mean of the original calibration population equal to 50 and the standard deviation (SD) in the calibration population equal to 10 (33). Higher PROMIS pediatric scores indicated more of the measured domain (16). This study considered MIDs significant if ≥3 for multiple pediatric PROMIS instruments (26).




Statistical analysis

Descriptive statistics were used to summarize the demographic and clinical characteristics of the participants. Paired sample t-tests were used to assess differences between PROMIS measures at individual time points, while the Friedman test was applied to evaluate changes in clinical assessments and disease self-perception over time. Longitudinal changes in PROMIS measures were evaluated using linear mixed models (LMMs), which accounted for repeated measures and included fixed effects for time, sex, age, educational level, and treatment type, with random intercepts for each subject. LMM was selected to account for the nested structure of repeated measures within participants, enabling the analysis of temporal changes while controlling for individual variability.

This study was designed to explore temporal trends in PROMIS measures rather than conduct sensitivity analyses or directly assess associations with disease activity. This reflects the observational nature of the study and the constraints of the available sample size. While no direct statistical tests of association between PROMIS measures and disease activity markers were performed, model coefficients were compared to assess common directional trends. The minimally important difference (MID) threshold of 3 was used to determine clinically significant changes in PROMIS scores.




Results


Study population

The study included 31 participants, of whom 58% were female (n = 18), with a mean age of 15.3 (±2.0). Three patients were lost to follow-up during the study. The mean age at CD diagnosis was 12.7 (±3.4) years, and the mean disease duration was 2.7 years (±2.7). Complete demographic and clinical data are presented in Table 1.


TABLE 1 Demographic and disease-related data at baseline.

[image: Table 1]

At baseline, 70.9% (n = 22) of participants were considered to be in remission according to the physician assessment (Table 2), with a mean PCDAI of 7.5 (±9.8). With regard to biochemical remission, although serological markers were within normal ([mean Hb o13 (±1.3) g/dL, CRP 0.6 (±1.7) mg/dL, ESR 21 (±19.8), and Ferritin (±1,189.7) µg/dL)], the mean FC of 803.7 (±1,189.7) µg/g indicated active disease, with 32% (n = 10) presenting FC < 250 µg/g. Imaging revealed inactive disease in 41.9% (n = 13) of participants.


TABLE 2 Anchor assessment of disease, HRQOL, and PROMIS scores over time.

[image: Table 2]

Most participants (80.6%, n = 25) perceived their health condition as “better or the same” compared with the previous 6 months, with a mean IMPACT-III score of 73.2 (±13.1). During follow-up, clinical stability was observed in most patients, with mean PCDAI scores remaining in the inactive range despite persistently elevated FC values. Treatment intensification with biological agents was required in 54.8% (n = 17) of participants, but none required hospitalization.



PROMIS measures

PROMIS scores exhibited distinct temporal trends over the study period (Table 2, Figure 3). Global Health showed significant improvements at T2 and T3, while Pain Interference and Fatigue consistently decreased, stabilizing in later time points. Depression and Anxiety showed early improvement during the study period but fluctuated at T3. PROMIS Physical Activity peaked at T2, while Life Satisfaction peaked at T1, showing the highest reported levels early in the study.


[image: Figure 3]
FIGURE 3
PROMIS measures, total IMPACT-III, and laboratory measures the mean trend throughout the study period. The shaded ribbons represent the 95% confidence interval.


A bivariate analysis revealed significant differences in pain interference scores between T0 and T1 (p = 0.040) and in physical activity scores between T2 and T3 (p = 0.030). LMM analyses identified statistically and clinically meaningful changes (exceeding the MID threshold of 3) in several PROMIS measures (Table 3):


	•Global Health improved significantly at T2 (β = −3.230, p < 0.05) and T3 (β = −5.695, p < 0.01).

	•Fatigue improved at T2 (β = −4.809, p < 0.05) and T3 (β = −7.664, p < 0.05).

	•Pain Interference improved consistently across all time points (e.g., T1: β = −4.401, p < 0.05; T3: β = −6.343, p < 0.01).

	•Depression, Anxiety, and Life Satisfaction showed similar improvement trends early in the study.





TABLE 3 Linear mixed model unstandardized coefficient results for all PROMIS measures and total IMPACT-III scores.
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These findings highlight temporal trends in PROMIS measures, consistent with the study's aim to explore their longitudinal changes.



Responsiveness clinical and laboratory measures

No statistically significant changes were found in laboratory measures between individual time points (Table 4). However, hematocrit increased significantly at T3, and platelet count decreased significantly at T2 and T3. PCDAI scores showed a significant reduction by T3 (p < 0.05), indicating overall clinical improvement over the study period (Figure 3).


TABLE 4 Linear mixed model unstandardized coefficient results for laboratory measures.

[image: Table 4]

Some overlapping trends were observed between PROMIS scores and clinical measures. For example, pain interference scores appeared to decrease alongside reductions in PCDAI scores, and improvements in Global Health and Life Satisfaction coincided with increases in hematocrit. However, no direct statistical tests were performed to assess these associations. While these findings are exploratory, they suggest that PROMIS scores may capture aspects of patient health that complement traditional clinical markers.



PROMIS trends and patient-reported outcomes

PROMIS measures, such as Global Health, Life Satisfaction, and Pain Interference, showed trends aligning with patient-reported outcomes, including IMPACT-III scores and self-perception of disease stability. Patients reporting stable or improved disease perception at baseline exhibited concurrent improvements in PROMIS scores over time. However, patients reporting worsening disease perception showed more variable PROMIS trends.

Both IMPACT-III scores and PROMIS measures demonstrated positive trends during the study period. Depression, Anxiety, Pain Interference, and Fatigue followed expected decreasing trends as patients reported improved wellbeing. These findings reflect an overall pattern of improved patient-reported outcomes but remain exploratory, as causal relationships cannot be established within this study.



Physician clinical assessment and disease self-perception

Table 5 summarizes physician clinical assessments and patient self-perception of disease over time. No statistically significant differences were observed in physician clinical assessment scores between time points. However, multinomial regression models indicated that patients with a “Moderate” disease score were significantly less likely to achieve remission at T2 and T3 compared with T0 (p < 0.001). Patients with a “Mild” disease score showed no significant change in remission likelihood over time.


TABLE 5 Physician clinical assessment and patient self-perception of disease over time according to disease activity.a
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Bivariate analysis of self-perception revealed significant differences between T1 and T2 (p = 0.01) and between T1 and T3 (p = 0.03). Patients perceiving their disease as stable (“feeling the same” or “better”) at baseline were more likely to report improvement at later time points. These trends align with broader improvements in PROMIS measures, although causal relationships were not tested.




Discussion

This longitudinal study evaluated the responsiveness and clinical utility of PROMIS pediatric instruments in pediatric CD patients, comparing them with standard outcome assessment tools and recent international guidelines (34). The study followed participants over 18 months, during which PROMIS measures captured temporal trends in health status and quality of life (QOL), contributing to an improved understanding of patient-reported outcomes (PROs) in this population. These findings align with prior research suggesting the utility of PROMIS measures in capturing meaningful aspects of patient health, although further studies are necessary to establish their sensitivity and broader applicability.


Summary of findings

PROMIS measures, particularly Global Health, Pain Interference, and Fatigue, showed significant improvements over the study period, reflecting better physical and emotional health among participants. These trends coincided with overall clinical stability, as indicated by PCDAI scores, platelet counts, and hematocrit levels. While trends in PROMIS measures, such as Pain Interference and Global Health, appeared to align with changes in the PCDAI and hematocrit, these findings are observational and require further statistical validation to confirm their significance. However, PROMIS measures also varied independently of objective clinical markers, such as fecal calprotectin (FC), emphasizing the unique insights that PROMIS instruments provide into patient-perceived health and QOL. This finding aligns with previous studies that underscore the independence of PROs from traditional clinical markers in pediatric IBD (9, 34).

Some PROMIS domains, including Depression and Anxiety, exhibited fluctuations rather than consistent trends, highlighting the complex interplay between physical symptoms, psychological wellbeing, and external factors and the multifaceted nature of pediatric IBD, underscoring the importance of integrating psychosocial dimensions into disease management (35–37). PROMIS measures, particularly those addressing emotional health, provide valuable insights into how physical symptoms interact with psychological and social wellbeing. These findings emphasize the complex nature of managing pediatric CD and the necessity of considering both physical and psychosocial dimensions of health in clinical practice.



Comparison with previous studies

Our findings align with earlier longitudinal research, such as Arvanits et al., which suggested that PROMIS measures respond to changes in disease activity over time. More recently, two longitudinal studies using a web-based cohort of pediatric IBD patients (19, 20) evaluated PROMIS pediatric measures, including domains of pain interference, anxiety, depression, fatigue, and peer relationships. These studies demonstrated significant associations between PROMIS scores and disease activity, documenting clinically meaningful changes in PROs related to clinical markers and QOL. While our study similarly observed trends in PROMIS measures consistent with clinical improvement, the lack of direct statistical testing of these associations limits our ability to draw definitive conclusions.

Interestingly, we found limited changes in IMPACT-III scores compared with PROMIS measures. IMPACT-III, as a disease-specific HRQOL instrument, focuses primarily on IBD-related QOL, whereas PROMIS captures a broader range of physical, emotional, and social health domains. This distinction may explain the discrepancies observed and highlight the advantage of PROMIS instruments for holistic health assessment in pediatric CD patients.



Influence of external factors

The timing of this study, coinciding with the COVID-19 pandemic, likely influenced PROMIS scores. At baseline, PROMIS measures reflected the negative impact of pandemic-related restrictions on physical and emotional wellbeing. As restrictions eased and access to healthcare improved, PROMIS scores also improved, particularly in domains such as Global Health and Life Satisfaction. Previous studies have documented the pandemic's impact on IBD patients, reporting heightened stress levels and reduced HRQOL during periods of limited healthcare access (38). Our findings are consistent with these observations and underscore the importance of contextual factors in interpreting PROs.



Implications for clinical practice

PROMIS pediatric instruments demonstrated value in capturing dimensions of health that extend beyond traditional clinical markers, offering a more comprehensive perspective on patient wellbeing. This is particularly relevant in pediatric IBD, where symptoms often poorly correlate with inflammation or complications (9, 34). The independence of PROMIS measures from objective markers underscores their potential as complementary tools for monitoring patient health in clinical settings.

Additionally, the alignment of PROMIS trends with patient-reported self-perception of disease further supports their utility. Participants reporting the notion of stable (“feeling the same”) or improved disease (“feeling better”) perception exhibited corresponding improvements in PROMIS scores, particularly in domains such as Global Health, Life Satisfaction, and Pain Interference. PROMIS trends, particularly in domains such as Global Health and Life Satisfaction, appeared to align with patient-reported perceptions of disease stability. However, these findings are exploratory, as no direct statistical associations were tested. These findings highlight the importance of integrating patient perspectives into disease management and clinical decision-making.



Strengths and limitations

The longitudinal design of this study, combined with standardized disease assessment and repeated measures using LMM, enhances the robustness of our findings. By capturing temporal changes in PROMIS scores over an 18-month follow-up period, this study contributes to the growing body of evidence supporting the use of PROs in pediatric CD.

However, the study has several limitations. The relatively small sample size limits the generalizability of our findings, and the exclusion of recently diagnosed or hospitalized patients reduces the applicability of our results to broader pediatric IBD populations. Furthermore, while PROMIS measures demonstrated trends aligning with clinical improvement, sensitivity analyses or statistical tests testing associations between PROMIS responsiveness and clinical markers were not performed, emphasizing the exploratory nature of these findings and restricting our ability to fully evaluate the responsiveness of these measures. Future studies with larger and more diverse cohorts are needed to address these limitations and validate the clinical utility of PROMIS instruments in pediatric CD.




Conclusion

This study provides valuable insights into PROMIS instruments' potential clinical utility and responsiveness in pediatric CD care. Over an 18-month follow-up, PROMIS measures captured meaningful changes in health status and HRQOL), demonstrating their value as complementary clinical practice and research tools. However, these findings are exploratory and require further validation in larger, more diverse patient populations.

PROMIS instruments, particularly those measuring Global Health, Pain Interference, and Fatigue, showed significant improvements over time, aligning with trends in clinical and patient-reported outcomes. While these trends suggest that PROMIS measures can capture temporal changes in health and HRQOL, no direct statistical tests of associations between PROMIS and clinical markers were performed. This highlights the need for future research to establish their sensitivity and clinical relevance.

The study underscores the importance of incorporating PROs into disease management. PROMIS instruments provide critical insights into the patient's perspective, offering a holistic understanding of disease impact that complements traditional clinical markers. Integrating these measures can support personalized and effective treatment strategies, ultimately enhancing patient-centered care.

Despite the strengths of this longitudinal design, including the use of standardized assessments and robust statistical modeling, limitations such as the small sample size and lack of sensitivity analysis should be considered. Expanding this research to include larger cohorts and other pediatric IBD subtypes, such as ulcerative colitis, will further clarify PROMIS's role in pediatric IBD care.

In conclusion, PROMIS instruments offer promise as valuable tools for monitoring health status and QOL in pediatric CD patients. Our findings underscore the potential of PROMIS instruments to capture meaningful temporal trends in health status and quality of life. These measures complement traditional clinical tools by capturing unique patient perspectives, contributing to more comprehensive and patient-centered disease management. Their integration into routine practice could enhance clinical decision-making and improve outcomes for pediatric IBD patients.

Further research is warranted to confirm these findings and establish PROMIS to establish their responsiveness to clinical changes and applicability in diverse clinical contexts.
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ESR, erythrocyte sedimentation rate.
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Ferritin (ug/dL) 812 (123.8) 603 (+51.5) 498 (+37.0) 813 (£1147)
Fecal calprotectin (ug/g) 8037 (+1,189.7) 846.2 (+1,364.8) 533.0 (+607.7) 4275 (£110.0)
Fecal calprotectin < 250 pg/g Patients n (%) 10 (323) 14 (452) 11 (355) 15 (51.7)
PCDAI mean (SD)* 75 (£16.1) 49 (+62) 58 (+25) 33 (22.5)
PCDAI n (%) inactive 25 (80.6) 29 (93.5) 25 (80.6) 28 (965)
PCDAI 7 (%) mild-to-moderate 6 (19.4) 2 6 (10.4) 135)
PCDAI 1 (%) moderate-to-severe 0 0 0 0
Physician 1 score n (%)

Remission 22(709) 23 (742) 201 21 (75)
Mild 6 (19.4) 4(129) 9(29) 7(25)
Moderate 4(129) 4(129) 0 0
Severe 0 0 0 0
Indicators of poor outcome during follow-up n (%)

Hospitalization” 00 0(0) 00 00
Surgery” 0(0) 0(0) 0(0) 0(0)
No compliance to treatment” 3(97) 132) 132) 69 (2)
Treatment with steroid" 2 (64) 1(32) 1(32) 0(0)
Treatment escalation 3097) 8 (25.8) 5 (16.1) 4 (13.8)
Patient self-perception of disease n (%)

Feeling better 11 (355) 12 (387) 6(193) 7.(25)
Feeling worse 6(19.3) 0 133) 0
Feeling the same 14 45.2) 19 (61.3) 24 (77.4) 21 (75)
IMPACT IIF¥ mean (SD) 732 (£13.1) 77.2 (£15.1) 782 (£15.1) 80.4 (£12.7)
PROMIS pediatric scores T-scores mean (SD)

Global health 432 (+7.9) 436 (+9.1) 459 (+9.6) 4638 (+8.6)
Depression 511 (£127) 47.1 (+13.4) 432 (280) 454 (+7.8)
Anxiety 504 (+9.1) 466 (+10.4) 504 (£9.1) 46.6 (+105)
Meaning and purpose 40.1 (+8.1) 420 (+10) 416 (292) 431 (297)
Pain 473 (+126) 431 (+10.7) 435 (+115) 412 (29.9)
Cognitive function 467 (+62) 475 (27.0) 465 (279) 469 (=8.4)
Life satisfaction 441 (2102) 47.4 (295) 455 (+86) 462 (=8.0)
Peer relationship 506 (+95) 498 (29.0) 50,5 (+113) 511 (+109)
Physical activity 430 (+7.2) 445 (+67) 466 (+73) 438 (=7.8)
Fatigue 524 (£121) 506 (+11.7) 487 (+112) 486 (+11)

“Abdominal MR, abdominal magnetic resonance imaging.
"Hb, hemoglobin.

ESR, erythrocyte sedimentation rate.

'CRP, C-reactive protein.

“Pediatric Crohn’s disease activity index-PCDAI scoring. Inactive discase: PCDAI 0-10; Mild-to-moderate disease: >10-32.5; Moderate-to-severe disease: >32.5.

‘Prior 6 months to enrollment.

IMPACT 111 35-item self-administered questionnaire of health-related quality of life in pediatric IBD, score ranges 35 (poor) to 175 (best).

SD. standard deviation.
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Age, years, mean (SD)

152 (£2)

Level of education (ISCED)" n (%)

ISCED 2: 6 (19.4)
ISCED 3-5: 25 (80.6)

activities n (%) 9 (29.0%)
Disease duration, years in T, mean (SD) 27 (£2.7)
127 (:34)

Age at diagnosis years, mean (SD)

Paris classification, age of onset 1 (%)
Ala 7 22.6%)/A1b 24 (77.4%)

Paris classification, location n (%)

L1 (distal 1/3 ileal + limited cecal disease): 1 (3.2%)

12 (colonic): 3 8 (9.6%)
13 (ileocolonic): 18 (58.1%)

L3L4a (ileocolonic + upper discase proximal to the Ligament of Treitz):8 (25.9%)
L214a (colonic + upper discase proximal to the Ligament of Treitz): 1 (3.2%)

Paris vphenotype 7 (%)

BI (non-stricturing non-penetrating): 27 (87.1%)

B2 (stricturing): 3 (9.7%)
B3 (penetrating): 1 (3.3%)
Perianal disease 5 (16.1%)

Paris growth n (%)

GO (no evidence of growth delay): 27 (87.1%)

Gl (growth delay): 4 (12.9)

Treatment at baseline n (%)

Immunomodulator 15 (48.4%)
Immunomodulator + EN® 1 (3.2%)
Immunomodulator + PDNC 2 (6.5%)
Anti TNF alfa 13 (41.9%)

Number of biologics until baseline n/31 (%)

11/31 (35.5%) 1 biologic
3/11 (9.7%) 2 biologics

Need for hospitalization n (%) 3 (9.7%)
Need for surgery n (%)° 0 (0%)
‘Treatment modifications n (%)° 3097%
Need for corticosteroids n (%) 2 (6.5%)
3(9.7%)

Poor compliance to treatment n (%)°

"ISCED (International Standard Classification of Education): ISCED 0-2: Lower secondary education, ISCED 3-5: Upper secondary education and ISCED >6 Higher education.

"EN, enteral nutrition.
PDN, prednisolone.

*Anti-TNF alfa, antitumoral necrosis factor alfa.

“Prior 6 months before baseline.
SD. standard deviation.
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