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Background: Delayed diagnosis of inflammatory bowel disease (IBD) is common in Europe and North America, with limited research in Asia. We aimed to investigate factors influencing delayed diagnosis of IBD in Chinese children and the impact of delayed diagnosis on growth.



Methods: This was a retrospective study. Clinical data on children with IBD were collected through electronic medical records. The diagnostic interval includes the time from symptom onset to hospital admission and admission to diagnosis. Diagnostic delay was defined as the upper quartile of the time interval from the first symptom to the diagnosis of IBD. For the effect on growth indicators, the length of follow-up was at least 3 months from diagnosis.



Results: This study included 222 children with IBD, predominantly with Crohn's disease (86.0%). Approximately one-quarter of children require more than 366 days to be diagnosed with IBD, primarily due to the extended interval between the onset of initial symptoms and hospital admission. Multivariate logistic regression models showed that fever was associated with a prolonged time interval from first symptom onset to admission and the odds ratio (OR) was 0.45 [95% confidence interval (CI) 0.22–0.94]. Age and bloody stools were associated with prolonged intervals from admission to diagnosis, with ORs of 0.84 (95% CI 0.77–0.92) and 0.36 (95% CI 0.14–0.94), respectively. Delayed diagnosis was associated with height at first admission and follow-up. Children with a delayed diagnosis had a 5.87-fold higher chance of growth retardation upon initial admission compared to children without a delayed diagnosis (95% CI 1.59–24.05). After 15.7 months of follow-up, this elevated risk remained (OR 3.28, 95% CI 1.00–10.50).



Conclusion: Delayed diagnosis is common in Chinese children with IBD and is associated with persistent height impairment.
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1 Introduction

Inflammatory bowel disease (IBD), encompassing ulcerative colitis (UC), Crohn's disease (CD), and unclassified cases (IBD-U), is a chronic gastrointestinal disorder characterized by relapses. It is most prevalent during adolescence and young adulthood, with a rising incidence in the pediatric population (1). Individuals with childhood-onset IBD exhibit a more severe phenotype, extensive intestinal inflammation, frequent flare-ups, and often experience impaired growth (2, 3). Research indicates that 65%–85% of children and adolescents diagnosed with CD experience stunting and impaired nutritional status, with 15%–40% experiencing ongoing growth deficits (4, 5). Furthermore, a delayed diagnosis can result in complications such as bowel strictures, fistulas, and an elevated risk of intestinal surgery (6). Therefore, prompt detection and diagnosis are crucial for improving outcomes in pediatric patients.

The clinical manifestations of IBD are varied, encompassing classic symptoms like weight loss, abdominal pain, and diarrhea, as well as non-classic symptoms, such as impaired growth and anemia. As the initial presentation of IBD is often not classical, diagnosing IBD can be challenging and prolonged. Studies have shown that a significant portion of patients with UC and CD are diagnosed after more than 7 and 15 months, respectively. Research in pediatric IBD has highlighted common delays in diagnosis, with a median delay of 2.0–10.4 months overall (range 2.0–18.0 months for UC and 4.0–24.0 months for CD) (7). Although most studies have focused on European and North American populations (7–9), limited evidence exists for Asian populations. Asian children exhibit a lower prevalence of IBD and different disease phenotypes compared to Caucasians (10), as evidenced by a higher perianal involvement at onset (11), suggesting that there may be potential differences in the diagnostic timeline between these groups. Moreover, research into specific factors contributing to the delayed diagnosis of IBD is lacking, necessitating further investigations to identify consistent factors (12, 13). Therefore, there is a critical need to explore the diagnostic interval of IBD in Asian children and its impact on growth.

A retrospective study was conducted at a provincial tertiary specialized hospital in China to investigate the time interval from symptom onset to IBD diagnosis. This included the time from symptom onset to admission and from admission to IBD diagnosis. Factors contributing to delayed diagnosis were also examined, along with the impact of delayed diagnosis on growth parameters.



2 Materials and methods


2.1 Study population

This was a retrospective study that collected and analyzed electronic medical records of children with IBD diagnosed at Hunan Children's Hospital between 2017 and 2023. Figure 1 depicts the flow chart of the study population. A total of 237 patients with confirmed IBD were initially included, with 12 patients excluded for pre-existing IBD and 3 patients excluded due to insufficient information. This resulted in a final analysis of 222 patients. The study was approved by the Ethics Committee of Hunan Children's Hospital (approval number: HCHLL-2022-154) and the requirement for informed consent was waived.
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FIGURE 1
Flow diagram of study population.




2.2 Data collection

The data of children with IBD were collected through electronic medical records, including demographic characteristics (sex, age), symptoms and signs (diarrhea, bloody stools, abdominal pain, fever, vomiting, perianal symptoms, skin manifestations, oral ulcers, arthritis, reported weight loss, reported linear growth impairment), and relevant dates (date of symptom onset, date of admission, date of IBD diagnosis, and date of follow-up). In addition, laboratory parameters, such as C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), and hemoglobin, as well as growth parameters such as body mass index for age Z-score (BAZ) and height for age Z-score (HAZ), were included. Before data collection, all parameters were extracted from medical records by trained data collectors. To ensure uniform data collection and accuracy, all variables were defined before data extraction and placed in a standardized format during data collection. Once data collection was complete, two additional (independent) data abstractors verified the accuracy of all records and compared all data with the electronic medical record.



2.3 Definition

Following the Expert Consensus on the Diagnosis and Treatment of Inflammatory Bowel Disease in Children (14), the diagnosis of IBD involves a comprehensive assessment of clinical symptoms, endoscopy, histopathology, and imaging. The diagnosis was in accordance with the guidelines of the European Society for Pediatric Gastroenterology, Hepatology, and Nutrition (revised Porto criteria) (15). Features of CD include the following: (1) recurrent episodes of abdominal pain with weight loss and growth failure, and other possible symptoms or signs such as diarrhea, fever, and perianal lesions; (2) endoscopy shows the segmental and asymmetric distribution of the lesions, and typical CD manifestations (e.g., aphthous ulcers, paving-stone-like changes, and jumping lesions) can be seen; (3) biopsy histology reveals patchy cryptitis, crypt abscesses, ileitis, or pathognomonic non-caseating granulomas; and (4) imaging suggests rigid stenotic segments, skip areas, and sinus tracts or fistulas. Features of UC include the following: (1) persistent bloody stools with diarrhea; (2) endoscopy showing lesions starting in the distal rectum and seeing continuous, diffuse mucosal inflammation; and (3) biopsy histology showing structural changes in the crypts and an inflammatory infiltrate. IBD-U was defined as a lesion confined to the colon, and it was not possible to differentiate between CD and UC. Anemia was defined based on the diagnostic criteria established by the World Health Organization. The diagnostic interval, which signifies the time from initial symptom onset to the diagnosis of IBD, was further analyzed by dividing it into two periods: the time from symptom onset to hospital admission, and the time from admission to diagnosis. In keeping with previous studies (8, 16, 17), diagnostic delay was identified as the upper quartile of the time taken from symptom onset to the diagnosis of IBD. Similarly, prolonged symptom-to-admission and admission-to-diagnosis intervals were defined as the upper quartile of their respective periods.



2.4 Statistical analysis

The continuous variables were expressed using median and interquartile range (IQR) and the categorical variables were expressed in frequencies (proportions). Logistic regression analyses were conducted to determine the odds ratio (OR) and 95% confidence interval (CI) for assessing associations. Multivariable models were developed using Wald backward selection with variables from univariate analysis having a P-value <0.2. All statistical analyses were performed using R software version 4.1.2. A P-value <0.05 was considered statistically significant.




3 Results

The characteristics of pediatric patients with IBD classified by time lag categories are detailed in Figure 2. The patients were mostly boys (62.6%) with a median age of 11.8 years (IQR 9.9–13.4). The vast majority (86.0%) of children were diagnosed with CD, while only 31 (14.0%) were diagnosed with UC or IBD-U.
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FIGURE 2
Factors associated with prolonged symptom-to-diagnosis interval (>366 days) in children with IBD. *Data are expressed as the median (interquartile range) for continuous variables or counts (percentages) for categorical variables. Multivariate models were constructed using Wald backward selection for variables with P < 0.2 in univariate analyses. CD, Crohn's disease; CI, confidence interval; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; OR, odds ratio; IBD-U, IBD-unclassified; UC, ulcerative colitis.


Children with IBD were admitted to the hospital with a variety of clinical manifestations, with abdominal pain, diarrhea, weight loss, perianal manifestations, fever, blood in the stool, and oral ulcers predominating. In comparison, fewer children had vomiting, skin manifestations, arthritis, and linear growth impairment. The percentage of children with anemia was as high as 78.4% (Figure 2).

From the onset of symptoms to the diagnosis of IBD, the median period was 117.0 days (IQR 41.0–366.0). In total, 55 (24.8%) patients were diagnosed after 366 days. The median time from the first symptom onset to hospital admission was 75.0 days (IQR 30.0–270.0), and the median time from hospital admission to IBD diagnosis was 10.0 days (IQR 7.0–15.0).

Figure 2 shows the factors associated with a prolonged symptom-to-diagnosis interval (>366 days). It was found that fever was negatively correlated with a prolonged symptom-to-admission interval (Supplementary Figure 1), as well as the prolonged symptom-to-diagnosis interval (Figure 2). The adjusted ORs for these associations were 0.45 (95% CI 0.22–0.88) and 0.45 (95% CI 0.22–0.94), respectively (Supplementary Figures 1, 2). Upon admission, older age and the presence of bloody stools were found to be correlated with a quicker diagnosis of IBD, with adjusted ORs of 0.84 (95% CI 0.77–0.92) and 0.36 (95% CI 0.14–0.94), respectively (Supplementary Figure 2).

The impact of delayed diagnosis on growth was further investigated by excluding 40 children with IBD who did not receive follow-up or were followed up for less than 3 months. A total of 182 children with IBD were followed for a median duration of 15.7 months (IQR 8–21).

At first admission, approximately 5.6% of the children exhibited growth retardation and 38.5% showed wasting. Children with a delayed diagnosis had significantly lower HAZ compared to those without a delayed diagnosis (Figure 3A), while BAZ did not show a significant difference (Figure 3C). After a follow-up period of 15.7 months, there was no significant change in HAZ but a notable increase in BAZ. The HAZ of children with a delayed diagnosis remained lower than those without a delayed diagnosis during the follow-up period.
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FIGURE 3
Growth parameters of children with and without diagnostic delay. (A) HAZ at first admission and follow-up in both groups. (B) Proportion of children with growth retardation at first admission and follow-up in both groups. (C) BAZ at first admission and at follow-up in both groups. (D) Proportion of wasting at first admission and at follow-up in both groups. BAZ, body mass index for age Z-score; HAZ, height-for-age Z-score.


The logistic regression results revealed that children with a delayed diagnosis had a 5.87 (95% CI 1.59–24.05) times higher likelihood of experiencing growth retardation upon first admission compared to children without a delayed diagnosis (Table 1). This increased risk persisted even after a 15.7-month follow-up period (OR 3.28, 95% CI 1.00–10.50). Notably, delayed diagnosis did not show any significant association with wasting, with ORs of 1.34 (95% CI 0.66–2.71) and 2.20 (95% CI 0.82–5.59), respectively.


TABLE 1 The association between delayed diagnosis and growth parameters.
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4 Discussion

This study of Chinese children found that approximately one-quarter of children with IBD were diagnosed after more than 366 days. The time to diagnosis was even shorter if the child had a fever. Older age and the presence of bloody stools were diagnosed more quickly upon hospital admission. In addition, delayed diagnosis was associated with persistent height impairment, and the association with wasting was not found.

Similar to the present study, CD predominates among children with IBD in Singapore, and the incidence of CD is approximately double that of UC in 2013–2015 (18). There is a continued increase in the incidence of pediatric CD and UC globally. Summarizing epidemiological data from Asian populations, Huang and Aw found a steep rise in the incidence of CD in children and a gradual narrowing of the UC-CD incidence ratio to a point of inversion of the ratio (11). In addition, this study discovered that a greater number of boys were affected compared to girls. Population-based studies of the last two decades have shown that adult CD exhibits a slight female predominance in Western countries, but not in Asia (19). Kim et al. described the clinical characteristics of 594 Korean children with CD and showed that 70.9% of the patients were boys (20). A large meta-analysis by Shi et al. of 525,425 (adult and pediatric) patients with IBD similarly showed that CD in Asians, but no other ethnicities, displayed male dominance (21). There is no explanation for the difference in gender distribution of Asian patients with CD, which may be related to genes and environmental exposures. Further studies are needed in the future to elucidate the role of gender as a disease modifier in IBD.

According to the findings of this investigation, prompt diagnosis of IBD remains problematic. The median diagnostic interval from the first onset of IBD-related symptoms to IBD diagnosis was 117 days, and approximately one-quarter of children with IBD were diagnosed after more than 1 year. The data are similar to those from earlier pediatric research, with Arcos-Machancoses et al. (22) reporting a median diagnostic interval of 84 days, Timmer et al. (23) of 120 days, and Sulkanem et al. (24) of 150 days. Interestingly, the time to diagnosis was slightly longer in some older studies, at approximately 210–329 days, perhaps reflecting continued advances in IBD diagnostic modalities and medical care (25, 26). However, in some of the recent studies conducted in West and South Asia, the time to diagnosis was considerably longer, approximately 180–360 days, suggesting significant country-related disparities (27, 28).

Consistent with the results of studies conducted in Finland and Saudi Arabia, the present study showed that the time interval between symptom onset and hospital admission was significantly higher than the time interval between admission and IBD diagnosis (24, 27). In contrast, results from adult studies have shown longer intervals between admission and final diagnosis (13, 29) which may be related to children's inability to clearly describe their symptoms and insufficient parental attention. In addition, early signs and symptoms of IBD are often inconspicuous, non-specific, and identical to those of other pediatric digestive disorders, and thus IBD may be overlooked by family members.

The comparison between the delayed and non-delayed groups revealed several important findings. First, patients in the non-delayed group exhibited a significantly higher frequency of fever compared to those in the delayed group. This aligns with the findings from a Chinese cohort study on adult patients with IBD (30), indicating that fever is a key symptom of IBD of which physicians should take note. Second, the presence of blood in the stool aids in the early diagnosis of children after hospital admission. Studies by Ricciuto et al. (9) and Sawczenko and Sandhu (31) showed that bleeding or bloody stools are linked to a shorter delay in diagnosing IBD in children. Moreover, Ricciuto et al. (9) found that diarrhea was associated with a shorter delay, whereas Spray et al. (26) reported that symptoms other than diarrhea were linked to a longer delay. The discrepancies in results across studies may stem from variations in study populations and definitions of clinical characteristics. The young age of the child could result in a delay between admission and diagnosis, possibly due to the gradual emergence of bowel disease symptoms and the reluctance to use invasive treatments on young children. In addition, cases of IBD in patients aged under 6 years (referred to as very early onset IBD) are uncommon, leading clinicians to initially explore other potential diagnoses before considering IBD, such as allergic colitis or protracted gastroenteritis.

As previously reported, children with IBD have poor nutritional status. On admission, approximately 5.6% of the children showed growth retardation, while 38.5% exhibited wasting. After 15.7 months of treatment, wasting had greatly decreased, but growth retardation remained unchanged. As weight is influenced by several factors, weight-for-age is seen as a short-term indicator of inadequate dietary intake or nutrient utilization, which can lead to a long-term decline in height-for-age (32). With timely adjustment and treatment, weight can usually be regained relatively quickly, while height often cannot. In the present study, delayed diagnosis was found to be associated with persistent height impairment. Ricciuto et al. (8) found an independent association between delayed diagnosis and growth impairment. The longer the delay in diagnosing IBD, the lower the HAZ value, suggesting that a delay in the diagnosis of IBD has a serious impact on children's height. A single-center study conducted in Canada also noted that impaired height due to delayed diagnosis is difficult to recover from within a short period, and this persists 1 year after diagnosis (9). Growth failure is caused by a combination of factors, including undernutrition itself, the inflammatory process, and pubertal delay. IBD is characterized by widespread intestinal inflammation, which may be an important mediator of growth disorders in children with IBD. Inflammation inhibits insulin-like growth factors 1 through pro-inflammatory cytokines, such as tumor necrosis factor α and interleukin 6, which in turn affects growth (33). In addition, children with IBD often experience hypogonadism and delayed puberty, which results in slower height growth and may not experience full catch-up growth before the epiphyses close (34). Of course, a delayed diagnosis is associated with persistent height disorders with IBD, mainly due to the lack of timely nutritional support and treatment. A timely diagnosis is of great significance for improving the growth of children with IBD.

Our study contains some merits. First, the use of Chinese children as the study population contributed to the expansion of data on IBD. Second, this study divided the time to diagnosis into two parts: time from symptom onset to admission and time from admission to diagnosis, to demonstrate that the time from symptom onset to admission is the primary cause of the delayed time to diagnosis. Third, the segmentation looked at the factors that may be associated with a delayed diagnosis of IBD in children to offer a reference point for prompt IBD diagnosis. Finally, this study looked into the relationship between delayed diagnosis and growth indicators, emphasizing the consequences of delayed diagnosis in children.

The present study has some limitations. First, this is a single-center study and failed to cover children from different regions; therefore, it may not accurately reflect the diagnostic time interval and the nutritional status of children in China. Second, considering that there may be differences in medical resources and services in different regions, it may also be difficult to discover the factors related to delayed diagnoses in other regions. Conducting a multicenter study will likely reveal more comprehensively the factors related to a delayed diagnosis of IBD. Third, this is a retrospective study and the data were obtained by collecting electronic clinical data. The time of symptom onset is based on the recollection of the child or family members and may be subject to information errors, such as recall bias. However, during the data collection process, we adopted standardized methods and performed data checks to minimize errors. We chose to study children who were diagnosed with IBD for the first time. Many children fail to receive satisfactory treatment or are misdiagnosed at lower hospitals, leading to a further prolongation of diagnosis and further delays. The validation of the fact that the time between symptom onset and referral to a pediatric gastroenterologist is the largest factor affecting the diagnostic time of IBD in children further emphasizes the need to enhance the awareness of IBD among primary care physicians, including community physicians. We advocate the provision of up-to-date IBD teaching to primary care physicians through the Digital Village System (35) and establish effective ways for primary care hospitals to communicate with specialized hospitals. In addition, clinicians need state-of-the-art knowledge of IBD to be able to administer treatment safely and effectively even before a full diagnosis has been completed and to reduce the harm caused by a delayed diagnosis. Families of children with IBD also need to increase their awareness of the need for timely access to medical care and grasp the key points of diagnosis to shorten the diagnostic time of children with IBD.

A delayed diagnosis is common in Chinese pediatric patients with IBD, which is associated with persistent height impairment. The time interval between symptom onset and hospital admission contributes the most to the overall diagnosis time. This is critical for future intervention strategies for pediatric IBD. Increased awareness of IBD among public and primary care physicians is necessary to reduce diagnostic delays in pediatric IBD.
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Supplementary Figure 1

Factors associated with prolonged symptom-to-admission interval (>270 days) in children with IBD. *Data are expressed as the median (interquartile range) for continuous variables or counts (percentages) for categorical variables. Multivariate models were constructed using Wald backward selection for variables with P < 0.2 in univariate analyses. CD, Crohn's disease; CI, confidence interval; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; OR, odds ratio; IBD-U, IBD-unclassified; UC, ulcerative colitis.

Supplementary Figure 2

Factors associated with prolonged admission-to-diagnosis interval (>15 days) in children with IBD. *Data are expressed as the median (interquartile range) for continuous variables or counts (percentages) for categorical variables. Multivariate models were constructed using Wald backward selection for variables with P < 0.2 in univariate analyses. CD, Crohn's disease; CI, confidence interval; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; OR, odds ratio; IBD-U, IBD-unclassified; UC, ulcerative colitis.



References

1. Rosen MJ, Dhawan A, Saeed SA. Inflammatory bowel disease in children and adolescents. JAMA Pediatr. (2015) 169(11):1053–60. doi: 10.1001/jamapediatrics.2015.1982

2. Chaparro M, Garre A, Ricart E, Iglesias-Flores E, Taxonera C, Domènech E, et al. Differences between childhood- and adulthood-onset inflammatory bowel disease: the carousel study from Geteccu. Aliment Pharmacol Ther. (2019) 49(4):419–28. doi: 10.1111/apt.15114

3. Fuller MK. Pediatric inflammatory bowel disease: special considerations. Surg Clin North Am. (2019) 99(6):1177–83. doi: 10.1016/j.suc.2019.08.008

4. Alhagamhmad MH, Day AS, Lemberg DA, Leach ST. An update of the role of nutritional therapy in the management of Crohn’s disease. J Gastroenterol. (2012) 47(8):872–82. doi: 10.1007/s00535-012-0617-9

5. Shamir R. Nutritional aspects in inflammatory bowel disease. J Pediatr Gastroenterol Nutr. (2009) 48(Suppl 2):S86–8. doi: 10.1097/MPG.0b013e3181a15ca0

6. Jayasooriya N, Baillie S, Blackwell J, Bottle A, Petersen I, Creese H, et al. Systematic review with meta-analysis: time to diagnosis and the impact of delayed diagnosis on clinical outcomes in inflammatory bowel disease. Aliment Pharmacol Ther. (2023) 57(6):635–52. doi: 10.1111/apt.17370

7. Ajbar A, Cross E, Matoi S, Hay CA, Baines LM, Saunders B, et al. Diagnostic delay in pediatric inflammatory bowel disease: a systematic review. Dig Dis Sci. (2022) 67(12):5444–54. doi: 10.1007/s10620-022-07452-5

8. 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. Journal of Crohn’s & Colitis. (2021) 15(3):419–31. doi: 10.1093/ecco-jcc/jjaa197

9. Ricciuto A, Fish JR, Tomalty DE, Carman N, Crowley E, Popalis C, et al. Diagnostic delay in Canadian children with inflammatory bowel disease is more common in Crohn’s disease and associated with decreased height. Arch Dis Child. (2018) 103(4):319–26. doi: 10.1136/archdischild-2017-313060

10. Lee WS, Arai K, Alex G, Treepongkaruna S, Kim KM, Choong CL, et al. Management and monitoring of pediatric inflammatory bowel disease in the Asia-pacific region: a position paper by the Asian pan-pacific society for pediatric gastroenterology, hepatology, and nutrition (APPSPGHAN) PIBD working group: surgical management, disease monitoring, and special considerations. J Gastroenterol Hepatol. (2023) 38(4):510–22. doi: 10.1111/jgh.16084

11. Huang JG, Aw MM. Pediatric inflammatory bowel disease in Asia: epidemiology and natural history. Pediatr Neonatol. (2020) 61(3):263–71. doi: 10.1016/j.pedneo.2019.12.008

12. Schoepfer AM, Vavricka S, Safroneeva E, Fournier N, Manser C, Frei P, et al. Systematic evaluation of diagnostic delay in pediatric inflammatory bowel disease. J Pediatr Gastroenterol Nutr. (2017) 64(2):245–7. doi: 10.1097/MPG.0000000000001238

13. Vavricka SR, Spigaglia SM, Rogler G, Pittet V, Michetti P, Felley C, et al. Systematic evaluation of risk factors for diagnostic delay in inflammatory bowel disease. Inflamm Bowel Dis. (2012) 18(3):496–505. doi: 10.1002/ibd.21719

14. Subspecialty Group of Gastroenterology, the Society of Pediatrics, Chinese Medical Association; Subspecialty Group of Clinical Nutrition, the Society of Pediatrics, Chinese Medical Association. Expert consensus on the diagnosis and management of pediatric inflflammatory bowel disease. Zhonghua Er Ke Za Zhi. (2019) 57(7):501–7. doi: 10.3760/cma.j.issn.0578-1310.2019.07.002

15. Levine A, Koletzko S, Turner D, Escher JC, Cucchiara S, de Ridder L, et al. ESPGHAN revised Porto criteria for the diagnosis of inflammatory bowel disease in children and adolescents. J Pediatr Gastroenterol Nutr. (2014) 58(6):795–806. doi: 10.1097/MPG.0000000000000239

16. Lee DW, Koo JS, Choe JW, Suh SJ, Kim SY, Hyun JJ, et al. Diagnostic delay in inflammatory bowel disease increases the risk of intestinal surgery. World J Gastroenterol. (2017) 23(35):6474–81. doi: 10.3748/wjg.v23.i35.6474

17. Schoepfer A, Santos J, Fournier N, Schibli S, Spalinger J, Vavricka S, et al. Systematic analysis of the impact of diagnostic delay on bowel damage in paediatric versus adult onset Crohn’s disease. J Crohns Colitis. (2019) 13(10):1334–42. doi: 10.1093/ecco-jcc/jjz065

18. Ong C, Aw MM, Liwanag MJ, Quak SH, Phua KB. Rapid rise in the incidence and clinical characteristics of pediatric inflammatory bowel disease in a south-east Asian cohort in Singapore, 1994–2015. J Dig Dis. (2018) 19(7):395–403. doi: 10.1111/1751-2980.12641

19. Goodman WA, Erkkila IP, Pizarro TT. Sex matters: impact on pathogenesis, presentation and treatment of inflammatory bowel disease. Nat Rev Gastroenterol Hepatol. (2020) 17(12):740–54. doi: 10.1038/s41575-020-0354-0

20. Kim HJ, Oh SH, Kim DY, Lee HS, Park SH, Yang SK, et al. Clinical characteristics and long-term outcomes of paediatric Crohn’s disease: a single-centre experience. J Crohns Colitis. (2017) 11(2):157–64. doi: 10.1093/ecco-jcc/jjw146

21. Shi HY, Levy AN, Trivedi HD, Chan FKL, Ng SC, Ananthakrishnan AN. Ethnicity influences phenotype and outcomes in inflammatory bowel disease: a systematic review and meta-analysis of population-based studies. Clin Gastroenterol Hepatol. (2018) 16(2):190–7.e11. doi: 10.1016/j.cgh.2017.05.047

22. Arcos-Machancoses JV, Donat-Aliaga E, Polo-Miquel B, Masip-Simó E, Ribes-Koninckx C, Pereda-Pérez A. Description and study of risk factors for the diagnostic delay of pediatric inflammatory bowel disease. An Pediatr. (2015) 82(4):247–54. doi: 10.1016/j.anpedi.2014.05.024

23. Timmer A, Behrens R, Buderus S, Findeisen A, Hauer A, Keller KM, et al. Childhood onset inflammatory bowel disease: predictors of delayed diagnosis from the cedata German-language pediatric inflammatory bowel disease registry. J Pediatr. (2011) 158(3):467–73.e2. doi: 10.1016/j.jpeds.2010.09.014

24. Sulkanen E, Repo M, Huhtala H, Hiltunen P, Kurppa K. Impact of diagnostic delay to the clinical presentation and associated factors in pediatric inflammatory bowel disease: a retrospective study. BMC Gastroenterol. (2021) 21(1):364. doi: 10.1186/s12876-021-01938-8

25. Heikenen JB, Werlin SL, Brown CW, Balint JP. Presenting symptoms and diagnostic lag in children with inflammatory bowel disease. Inflamm Bowel Dis. (1999) 5(3):158–60. doi: 10.1097/00054725-199908000-00002

26. Spray C, Debelle GD, Murphy MS. Current diagnosis, management and morbidity in paediatric inflammatory bowel disease. Acta Paediatr. (2001) 90(4):400–5. doi: 10.1111/j.1651-2227.2001.tb00439.x

27. Mouzan MIE, AlSaleem BI, Hasosah MY, Al-Hussaini AA, Al Anazi AH, Saadah OI, et al. Diagnostic delay of pediatric inflammatory bowel disease in Saudi Arabia. Saudi J Gastroenterol. (2019) 25(4):257–61. doi: 10.4103/sjg.SJG_457_18

28. Banerjee R, Pal P, Nabi Z, Shava U, Ganesh G, Reddy DN. Very early onset inflammatory bowel disease in a south Asian country where inflammatory bowel disease is emerging: a distinct clinical phenotype from later onset disease. Intest Res. (2021) 19(4):398–407. doi: 10.5217/ir.2020.00107

29. Schoepfer AM, Dehlavi MA, Fournier N, Safroneeva E, Straumann A, Pittet V, et al. Diagnostic delay in Crohn’s disease is associated with a complicated disease course and increased operation rate. Am J Gastroenterol (2013) 108(11):1744–53; quiz 54. doi: 10.1038/ajg.2013.248

30. Zhou R, Sun X, Guo M, Zhang H, Chen X, Wu M, et al. A shortened diagnostic interval and its associated clinical factors and related outcomes in inflammatory bowel disease patients from a cohort study in China. J Inflamm Res. (2024) 17:387–98. doi: 10.2147/JIR.S434673

31. Sawczenko A, Sandhu BK. Presenting features of inflammatory bowel disease in Great Britain and Ireland. Arch Dis Child. (2003) 88(11):995–1000. doi: 10.1136/adc.88.11.995

32. Richard SA, Black RE, Checkley W. Revisiting the relationship of weight and height in early childhood. Adv Nutr. (2012) 3(2):250–4. doi: 10.3945/an.111.001099

33. Cirillo F, Lazzeroni P, Sartori C, Street ME. Inflammatory diseases and growth: effects on the GH-IGF axis and on growth plate. Int J Mol Sci. (2017) 18(9):1878. doi: 10.3390/ijms18091878

34. Amaro F, Chiarelli F. Growth and puberty in children with inflammatory bowel diseases. Biomedicines. (2020) 8(11):458. doi: 10.3390/biomedicines8110458

35. Liu S, Zhu S, Hou Z, Li C. Digital village construction, human capital and the development of the rural older adult care service industry. Front Public Health. (2023) 11:1190757. doi: 10.3389/fpubh.2023.1190757



OPS/images/fped-13-1465694-g001.jpg
Pediatric patients diagnosed with IBD

(n=237)
Excluded (n=55)
-Diagnosis establised prior to the
indicated hospital admission (n=12)
-Missing anthropometric data (n=3 )
Patients included
(n=222)
66 d:
(n=167)

| Symptom-to-diagnosis time lag I—

’ Symptom-to-admission time lag | | Admission-to-diagnosis time lag |
<270 days > 270 days <15 days > 15 days
(N=167) (N=55) (N=171) (N=51)






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Diagnostic interval of inflammatory bowel disease in Chinese children and its relationship with growth parameters: a retrospective study

		1 Introduction



		2 Materials and methods



		2.1 Study population



		2.2 Data collection



		2.3 Definition



		2.4 Statistical analysis











		3 Results



		4 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
?frontiers ‘ Frontiers in Pediatrics

Diagnostic interval of
inflammatory bowel disease in
Chinese children and its
relationship with growth
parameters: a retrospective study









OPS/images/fped-13-1465694-t001.jpg
Growth retardation Wasting
Time OR (95% Cl) P OR (95% CI)

308 (100-1050) | 0043 | 220 (082-559) | 0.104 |

'l






OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Pediatrics





OPS/images/fped-13-1465694-g003.jpg
BAZ

&

0031
0009

——

0577 0575

S o=

B)

Growth retardation (%)

0471

0015
0620

o -

0270

With Diagnostic Delay Without Diagnostic Delay

©)

0580

Wasting (%)

With Diagnostic Delay

Without Diagnostic Delay.

With

iagnostic Delay ‘Without Diagnos

Delay

3 First admission B Follow-up

With Diagostic Delay

Without Diagnostic Delay

Il First acmission [ Fotlow-up





OPS/images/fped-13-1465694-g002.jpg
Variables
Patient demogaphics
Age (yean)
sex
Male
Female
18D type
veBD-U

@
Symptoms and signsat sdmission
Disrhoca

First symptom to diagnos

)
1809,134]

139626
N

31040)
191 660

s039)
169.06.1)
Basa
105 473
1043

<366 days(N=167)
1130(100, 134

103617
6483

mmm

@22
10078)
0099
760455
1046

2366 days(N-55)
180007,133]
360655

19649

6009)
4969

16001
39009)
136,
2627
B

Crute OR @5%CT) P

101 ©93-1.10)

Refrence
085 045-1.61)

040019
079 025250)
065:226)

56
TR
110(059208)

Reference
069035:138)
Reference

147070309)
12081292)

osi

o616

0313
oss6

Adjusted OR (05%Cl) P

030 oo
04502,009 003
I 056027119 o3






