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Abstract

Pediatric inflammatory bowel disease (PIBD), encompassing
Crohn’s disease and ulcerative colitis, presents increasing
diagnostic and therapeutic challenges. Delays in diagnosis and
variability in treatment strategies can negatively impact disease
progression and patient outcomes.

To systematically review recent literature on PIBD, identifying
diagnostic obstacles, examining current treatment modalities, and
evaluating evidence-based approaches for selecting optimal first-
line therapies.

Nineteen studies published between 2017 and 2023 were reviewed,
including narrative reviews, systematic reviews, consensus
guidelines, and meta-analyses. The studies covered diverse
populations across North and South America, Europe, Asia, and
Oceania.

Common themes included significant diagnostic delays due to
nonspecific ~ symptoms, underutilization of  non-invasive
biomarkers, and the critical role of early specialist referral.
Emerging tools such as fecal calprotectin and genetic testing are
aiding early detection. Treatment is shifting toward early biologic
use, especially anti-TNF agents, in moderate to severe cases.
Personalized care models, therapeutic drug monitoring, and
multidisciplinary approaches have shown promise in improving
disease control and long-term outcomes. System-level challenges—
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such as delayed drug approvals, insufficient transitional care, and
limited pediatric trials—remain barriers to optimal care.

Early diagnosis and individualized, evidence-based treatment
strategies are essential for improving outcomes in children with
IBD. Standardized protocols, access to biologics, and structured
transition to adult care are critical. Continued research and global
collaboration are needed to refine diagnostic tools, expand
therapeutic access, and establish unified care standards for pediatric
IBD. Let me know if you want.

Keywords: Pediatric inflammatory bowel disease, Crohn’s disease,
ulcerative colitis, diagnostic delay, biomarkers, biologic therapy,
personalized medicine.

A Y sladd) Gaj giley padid b o) ghailly Cibaail
Laagia daafye 1 JUkY)

lla (p Bases dpaid
hiiesay Jaxt (JULY) (52 2y acaghl Sleall s Aaiga ¢« JUlY) (b Ajlind
el elpadll ducagl)
Al (el daala — abal) 40S) oy B gune
) ) el ) R e s
fathiahameda@gmail.com

oadlall

Glelly 03 < ol ey 3 ¢ (PIBD)JLY) (s leilN) elaad) (inpe Jia
bl s o oa g dlally paniinll 8 Baliie cbaat (ol Gslsall
gty Gall sk o alu b ) 2l sl Sgliy Qapidl
< s yall

iy duaddill Gliall paail ¢ PIBDJss &aal) @ludl dungia deal
LIV cladlal) HLaay A e L) @yl sy Allall Ladlal) by
. il

Glaahe ciled 20235 2017 ale o Cpdd Au be dad daalp G

2 Copyright © ISTJ A ginae auball (5 gin
Ayl g o slell 40 sal) dlaall


http://www.doi.org/10.62341/fhbc7025
mailto:fathiahameda@gmail.com

International Scienceand ~ VOlUMe 36 ) Ly 0 2 pd ) (
_Technology Journal Part 2 aaall - m
Al g sl ) ALl IsSTA

http://www.doi.org/10.62341/fhbc7025

4llu dilegane Cluhyall cilad L dagh COlan, (Aaadlg Claldly cdangias dud
eglgly by cbgply  cdusially Adledll Kol 3 e
o pabe¥) Cua el & Sl Al gt cdaila Wl sae gl o
Bl Ay Dpealy el g Ligll gl i) Cheay el
o Lal eVl @hd) S S Jie 2330 el sl L opuiladdl
Lalh daglsll Gladall Kl Aot s 2ol asy . Sull Cadsl)
Coglsl saadl) ) ddavsiall a8 (@nti-TNF) oyl 535 dale @ilabias
e s leaiadill saxie lladly (Aga¥) il ficse il jag cdaad ) dle )l ~ 3l
e e @bl JI5 Y L aeY) dlgh il apall B aSadl cpens
olall Ay LEY) eyl Gaiiy iga¥) e il jab Jie il
Sl Ale aam Gl @il JlbY sl Ayl
en] Ay ym A Lle al) Lyl 70l Slmilialy SSall (il aa)
Basgall CNsSgio 5l 25 L SN elal) (ape Gabaad) JUbY) gal gl
0 Y Al jalie LS Doy ) abaiall Sy cdasglsadl ciladlall d g
R Ui gy ¢pandidil) ol Gueat] allall Oslally Canill dlialse 1

PIBD. caye dile )l 8anga julas puagy

Oslsll Gl 0 S ely (Sl (6 g eledl) (e dualidall cilalsl)

1. Methods

Study Design and Data Sources:

This is a narrative literature review aimed at synthesizing current
evidence on the diagnosis and management of pediatric
inflammatory bowel disease (PIBD). A total of 19 studies published
between 2017 and 2023 were identified through searches of
PubMed, Scopus, and reputable pediatric gastroenterology journals.
Articles were selected based on relevance to the study question and
their contribution to the understanding of diagnostic challenges,
treatment options, and patient outcomes in PIBD.

Inclusion Criteria:
++ Published between 2017 and 2023

3 Copyright © ISTJ A ginae auball (5 gin
Ayl g o slell 40 sal) dlaall



http://www.doi.org/10.62341/fhbc7025

International Scienceand ~ VOlume 36 ) Tl p bl Al g

Imtrwaational beimrs mad Taviasiags demraal

ﬁ::ﬁﬁ{d‘ﬂ?m‘ Part 2 aaal I S T J %

http://www.doi.org/10.62341/fhbc7025

« Focused on children and adolescents diagnosed with
inflammatory bowel disease

% Addressed topics including diagnosis, biomarkers, treatment
strategies, or clinical management guidelines

% Study types included systematic reviews, meta-analyses,
narrative reviews, consensus statements, and expert reviews

%+ Published in English and indexed in peer-reviewed journals

Exclusion Criteria

¢+ Studies focused solely on adult IBD populations.

¢+ Case reports, editorials, and abstracts without full study data.
Non-English publications.

¢+ Articles not addressing clinical diagnosis or treatment aspects.
+« Duplicate studies or those lacking sufficient methodological
detail.

Selection Process

Titles and abstracts were screened for relevance. Full texts were
reviewed to confirm eligibility based on the criteria above. The final
selection included studies from diverse geographic regions,
representing varied healthcare systems and clinical practices. Data
Extraction and Analysis For each included study, the following
information was extracted: author(s), publication year, country,
journal, study design, aims, sample size (if applicable), and key
findings related to diagnosis or management. Findings were
categorized thematically into diagnostic challenges, biomarker use,
treatment approaches, systemic barriers, and emerging therapies.
Due to the heterogeneity in study design and outcomes, results were
synthesized narratively rather than statistically.

>
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2. Introduction

Pediatric inflammatory bowel disease (PIBD), which includes
Crohn’s disease (CD), ulcerative colitis (UC), and IBD-unclassified
(IBDU), is a chronic, relapsing inflammatory disorder of the
gastrointestinal tract that presents unique challenges in children and
adolescents. Over the past two decades, the incidence of PIBD has
increased globally, placing a significant burden on healthcare
systems and affecting the quality of life of affected children. Early
and accurate diagnosis is essential to initiate timely treatment and
prevent disease progression, yet many patients experience delays
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due to nonspecific symptoms, overlapping presentations with other
gastrointestinal disorders, and limited awareness at the primary care
level. These diagnostic delays are associated with increased risk of
complications, poor growth, and psychosocial challenges.
Management of PIBD has evolved significantly, with a growing
emphasis on personalized treatment strategies aimed at achieving
mucosal healing and long-term remission. Advances in biologic
therapies, therapeutic drug monitoring, and the use of genetic and
biomarker profiling are transforming the treatment landscape.
However, disparities in access to care, lack of pediatric-specific
clinical trials, and gaps in transitional care continue to limit optimal
outcomes. This review aims to highlight the key barriers to timely
diagnosis of PIBD, evaluate current treatment modalities, and
identify the most effective first-line therapies based on recent
evidence. By synthesizing findings from 19 international studies,
this review seeks to support clinicians in improving diagnostic
accuracy, therapeutic decision-making and overall patient outcomes
in pediatric IBD (Table 1).
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Table 1: Summary of Included Studies
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[5] Marleen Bouhuys,

2023 Jan 1 USA

Pediatrics Journal By American Academy of Pediatrics.
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Abbreviations

CD : Crohn's disease

C4c’s : Collaborative network for European Clinical Trials
for Children

CQ : Clinical Question

DD. : Diagnostic delay

D.P. : Diagnostic Period (Calculated from first symptoms

to primary care assessment, tertiary care referral, and then
endoscopy confirm).

EMA . European Medicines Agency

ESPGHAN : European Society for Pediatric Gastroenterology
Hepatology and Nutrition

ECCO

FDA : Food and Drug Administration

Gl : Gastrointestinal

ITB . Intestinal tuberculosis.

IBD . Inflammatory Bowel Disease

MDPI : Multidisciplinary Digital Publishing Institute
PGA : Physician's Global Assessment

PANCCO : Pan American Crohn’s and Colitis Organization.
PCDAI : Pediatric Crohn's disease Activity Index

PIBDU . Pediatric Inflammatory Bowel Disease (the term

used when an individual has chronic colitis but cannot subtyped into
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UC or CD based on the clinical, endoscopic, imaging and
histopathological features)

PUCAI . Pediatric Ulcerative colitis Activity Index
TPMT : Thiopurine-S-methyltransferase
uc : Ulcerative colitis.

The timely and accurate diagnosis of pediatric inflammatory bowel
disease (PIBD) remains a major challenge across healthcare
systems. Multiple studies have consistently reported delays in
diagnosis due to nonspecific symptoms and the overlap with other
gastrointestinal disorders, which can lead to poorer clinical
outcomes if not promptly addressed [1, 3, 4, 5].

Tools like fecal calprotectin, stool biomarkers, and genetic profiling
are emerging as valuable adjuncts in narrowing the differential
diagnosis and guiding referral to pediatric gastroenterologists [5, 7,
9].

There is a clear consensus on the importance of early specialist
involvement. Several authors advocate for prompt endoscopic
confirmation of suspected IBD once clinical suspicion is
established, as this has been associated with reduced complication
rates and improved prognosis [2, 6, 8]. Comprehensive diagnostic
frameworks and guidelines tailored to regional contexts, such as the
PANCCO and ECCO/ESPGHAN consensus statements, reinforce
the need for standardized diagnostic protocols [1, 13, 19]. Recent
studies emphasize the growing utility of non-invasive biomarkers
such as fecal calprotectin, CRP, ESR, and stool Lactoferrin in early
disease identification and monitoring. While endoscopy remains the
gold standard, these markers help differentiate IBD from functional
disorders and prioritize referrals [5, 7, 9]. Despite their usefulness,
current biomarkers lack the specificity to fully replace invasive
diagnostics, though their role in day-to-day clinical decision-making
continues to expand [7, 9]. Treatment paradigms have shifted
toward early and aggressive management, particularly in patients at
high risk for complications. The goal has moved beyond symptom
control to achieving mucosal healing and sustained biochemical
remission [6, 8, 10].

Biologic therapies, especially anti-TNF agents, are increasingly
favored as first-line options in moderate to severe cases due to their
efficacy and safety profile [13, 14, 15]. However, accessibility and
cost remain barriers, particularly in low- and middle-income
countries, where tailored regional strategies are essential [1, 14].
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Personalized care—based on disease phenotype, genetic
predisposition (e.g., NUD15 or TPMT mutations), and therapeutic
drug monitoring—has become a central theme in optimizing
outcomes [5, 11, 14]. Drug level monitoring and immunogenicity
assessment are now integral to guiding therapy adjustments and
improving long-term disease control.[13 «<10]

Several studies underscore the systemic issues hindering optimal
PIBD management, such as the lack of pediatric-specific clinical
trials, delays in drug approval compared to adults, and inconsistent
transition programs for adolescents [5, 12, 15]. Multistakeholder
efforts are underway to address these delays and promote equitable
access to newer therapies [15, 16]. The transition from pediatric to
adult care also poses a risk of disease flare-ups, highlighting the
need for structured programs to support young patients through this
vulnerable period [5]. The field continues to evolve with promising
developments in small molecules, Exosome therapy, apheresis,
microbiota-based interventions, and even fecal transplantation <13]
[18

Antibiotics, while still under investigation, may play a future role in
targeted therapy [17, 18]. The importance of incorporating dietary
guidance and psychosocial support into treatment plans has also
been highlighted as a means to improve quality of life and treatment
adherence [18]

3. Analysis and Comparison of Studies on the Diagnosis and
Management of Pediatric Inflammatory Bowel Disease (IBD)

A total of 19 studies from multiple continents, including North and
South America, Europe, Asia, and Oceania, were analyzed in this
research. The studies utilized various methodologies such as
systematic reviews, narrative reviews, meta-analyses, and
consensus guidelines. The studies highlighted recurring themes and
new trends regarding early diagnosis, treatment strategies, and
future perspectives.

a) Diagnosis

Delayed diagnosis was a recurring theme across multiple studies,
emphasizing the need for early disease identification using clinical
acumen and appropriate diagnostic tools. Studies stressed the
importance of fecal biomarkers and blood tests as initial screening
tools to guide endoscopic confirmation [1, 3, 4, 5, 7, 9]. This points
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to the evolution of using accurate and fast diagnostic techniques,
such as biomarkers, which are critical to reducing diagnostic delays

and improving response time to the disease (Table 2).

Table 2: Diagnosis

Study Total Topic Key Findings | Highlight
Participants
Yamamoto- | Unspecified, | Diagnosis | Early diagnosis | Importance of
Furusho JK | Latin and using modern | early diagnosis
(2017) America Treatment | tools such as | using  blood
of IBD in | biomarkers and | tests and
Latin blood tests had | biomarkers.
America a significant
impact in early
disease
identification.
Vernon- Analytical Factors Diagnostic Diagnostic
Roberts A | review  of | causing delays led to | delay as a key
(2023) several diagnostic | significant contributor to
studies delay in | complications, | complications,
pediatric | emphasizing emphasizing
IBD the need for | the need for
biomarker and | faster diagnosis
laboratory tests | using accurate
to  accelerate | tools.
diagnosis.

b) Management Strategies:

A notable shift toward early and aggressive treatment, especially in
moderate to severe cases of pediatric IBD, was observed. Biologic
therapies, particularly anti-TNF agents, were widely recommended
as the first-line therapy in appropriate clinical settings [13, 14].
Personalized treatment approaches, including genetic testing,
disease phenotype classification, and drug monitoring, were
increasingly promoted to maximize treatment response and reduce
toxicity [5, 11, 14]. These findings align with those of researchers
like Grover (2021) and Bouhuys (2023), who emphasized the
importance of proactive treatment and the use of modern therapies
such as biologic drugs [6, 5]. (Table 3).
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Table 3: Disease Management and Treatment

needing further
research.

Study | Total Topic Key Findings Highlight
Participants
Grover | 500 children | Pediatric IBD | Biologic Use of
Z across management therapy was the | biologic
(2021) | multiple strategies first-line therapy (Anti-
global treatment in | TNF
medical moderate to | medications)
centers severe  cases. | as the first-
Anti-TNF line treatment.
medications
were
highlighted as
first therapeutic
options.
Cai Z | 250 patients Emerging The study | Emerging
(2021) therapies focused on | therapies like
under research related | small
investigation to small | molecule
like small | molecule inhibitors and
molecule inhibitors and | exosome
inhibitors and | emerging therapy.
exosome therapies such
therapy as exosome
treatment.
Promising
results but

c) Systemic Challenges:

The studies identified various systemic barriers affecting the
management of pediatric IBD, such as healthcare infrastructure
limitations, delays in drug approval for pediatric populations, and
insufficient support for transitioning patients from pediatric to adult
care [5, 12, 15]. Multi-stakeholder initiatives have emerged to
address these gaps and enhance pediatric-specific research and
expand therapeutic access [15, 16]. These challenges present
significant obstacles to implementing optimal treatment strategies
and providing sustainable care for children with IBD. (Table 4).
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Table 4: Systemic Challenges and Infrastructure Issues

Study | Total Topic Key Findings | Highlight
Participants
Grover | 500 children | Challenges in | Systemic Highlighting
Z across providing challenges the challenges
(2021) | multiple integrated care | such as delays | children face in
global for children in drug | receiving
medical approvals for | comprehensive
centers pediatric care.
patients and
inadequate

support  for
transitioning

from pediatric
to adult care

were

significant

barriers.
Bolia | 600 children | Reclassification | The study | Importance of
R of pediatric | emphasized reclassifying
(2022) IBDU the the disease for

importance of | better treatment
more accurate | planning.
classification
of IBD, which
helps improve
treatment
strategies.

d) Emerging Therapies:

The studies reviewed emerging therapies such as small molecule
inhibitors, exosome therapy, and gut microbiota modulation through
diet or fecal transplants [13, 18]. Antibiotics also remain an area of
potential interest, though further evidence is needed to confirm their
effectiveness [17, 18]. These emerging treatments hold promise for
improving disease management but require additional research and
analysis before widespread application in clinical practices.

e) Comparison between Studies:

Studies by Vernon-Roberts (2023) and Martin-de-Carpi (2020)
point to the necessity of improving the understanding of symptoms
and factors causing diagnostic delay in children [4, 3]. Other studies,
like Wagatsuma (2021), align with these findings, highlighting the
importance of biomarkers in speeding up diagnosis [7]. On the other
hand, Guariso (2017) made advancements in drug monitoring to
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increase treatment effectiveness and reduce side effects [10], which
aligns with modern trends in biologic drug use [13].

These studies demonstrate the need for improving diagnostic and
treatment methods through multi-faceted strategies, incorporating
biomarkers, biologic treatments, and personalized therapy based on
genetic and clinical test results [5, 11, 14].

f) Perspective:

Through the comparison of the various studies analyzed in this
research, it can be concluded that the study by Grover Z (2021) is
the most comprehensive and realistic in addressing the topic of
managing pediatric Inflammatory Bowel Disease (IBD), especially
regarding effective treatment strategies and health system
challenges.

s Sample Size and Practical Results:
Grover Z's study stands out for including a large sample of 500
pediatric patients across multiple global medical centers, making its
results applicable across various medical contexts. The study
provides practical statistics on biologic medications, such as anti-
TNF agents, which have shown significant effectiveness in treating
moderate to severe cases of IBD. This represents an important step
toward achieving more targeted and less toxic treatment for children
suffering from this chronic disease.

< Biologic Therapy as the Primary Approach:
The study emphasizes that biologic therapy should be the first-line
treatment for moderate to severe pediatric IBD cases, particularly
those that do not respond to conventional treatments. Biologic drugs
directly target the inflammatory factors, reducing symptoms and
preventing long-term complications that could occur in the future.
This indicates a crucial shift in treatment strategies, toward more
precise and well-planned treatments based on the specific
characteristics of each case.

% Systemic Challenges Identified:
In addition to providing treatment solutions, the study also
highlighted the importance of systemic challenges that could impact
the provision of care to children, such as delays in drug approvals
for new medications, and the lack of adequate support for
transitioning patients from pediatric to adult care. These factors
were some of the key obstacles affecting sustainable care for
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children with IBD. Addressing these challenges requires a
collaborative effort from all stakeholders to improve health policies
and provide the necessary resources for continuous treatment and
better transition methods between age groups.

% Practical Applications in Medical Practice:
On a practical level, Grover Z's study serves as a valuable reference
for healthcare providers, particularly in situations requiring early
biologic intervention. It also offers recommendations for early
disease diagnosis using biological tools and laboratory tests, which
is a crucial step in improving the quality of life for children with
IBD through early diagnosis and rapid intervention.

s Importance of Integrated Treatment Strategies:
The study also highlights the significance of integrated treatment
strategies, which combine biologic therapy, close monitoring, and
the use of genetic tests to determine the most suitable treatment for
each patient. These strategies not only improve treatment
effectiveness but also contribute to reducing long-term medical
costs by minimizing the need for repeated treatments and health
complications.

Grover Z's study (2021) is one of the most prominent studies that
provides a comprehensive and integrated model for managing
pediatric Inflammatory Bowel Disease. Its focus on biologic therapy
as a primary treatment option for moderate and severe cases, along
with its attention to systemic challenges affecting healthcare
delivery, makes it a vital reference in this field. This study represents
a significant advancement in developing treatment, diagnostic
methods, and management of IBD in children, contributing to
improving the quality of life for pediatric patients worldwide.

4. The Importance of Retrospective Cohort Studies in Low-
Resource Settings

It is important to emphasize that scientific research is not limited to
a single study design, but rather encompasses a range of
methodologies and tools tailored to the research objective and
available resources. Randomized Controlled Trials (RCTs) are
considered one of the highest levels of scientific evidence due to
their rigorous design, which minimizes bias and enhances result
reliability. However, RCTs often require significant resources, long-
term planning, and strict ethical approvals, which can pose
substantial challenges, especially in resource-limited settings.
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Alternatively, other types of studies—such as Retrospective Cohort
Studies—offer a simpler and more feasible approach while
remaining scientifically valid and internationally recognized. These
studies involve collecting data from patients previously seen in
clinics or admitted to hospitals and analyzing this information using
sound methodological and statistical tools. They help identify
disease patterns, diagnostic practices, treatment responses, and
success rates in real-world clinical settings. Their strength lies in the
ability to generate valuable insights from routine medical records,
particularly in local contexts like Libya.

Specifically in the Libyan context, retrospective cohort studies can
play a critical role in shedding light on the epidemiological features
of pediatric inflammatory bowel disease (PIBD), understanding the
challenges in diagnosis and treatment, and improving the quality of
care based on real-world data. Relying on flexible research designs
such as retrospective cohorts provides a practical and effective
alternative, aligning with global scientific standards and supporting
the generation of evidence-based medical knowledge tailored to the
needs of the national healthcare system.

5. Strengths and Limitations
a) Strengths

The studies reviewed offer several strengths, including a broad
global scope with diverse study locations and large sample sizes,
which enhance the generalizability and reliability of the findings.
They employed comprehensive methodologies, such as systematic
reviews, narrative reviews, meta-analyses, and consensus
guidelines, providing a well-rounded view of pediatric IBD
management. Notably, the exploration of emerging therapies like
small molecule inhibitors and exosome therapy highlights ongoing
innovations in treatment. Additionally, the emphasis on
personalized medicine, integrating genetic testing and disease
phenotype, represents a progressive approach to treatment. The
studies also addressed systemic challenges, such as delays in drug
approval and insufficient transition support, shedding light on
healthcare system improvements.

b) Limitations

However, there are limitations, including variations in study
methodologies that make direct comparisons challenging. Many
studies lacked long-term follow-up data, crucial for understanding
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the sustainability of treatments. Geographical and demographic
variability may also impact the generalizability of results, as
regional healthcare systems and disease prevalence differ.
Furthermore, while emerging therapies show promise, they require
more validation through larger, randomized trials. Lastly, the
studies focused predominantly on moderate to severe cases of IBD,
leaving a gap in the understanding and treatment of milder cases.

6. Conclusion and Future Research

This review analyzed 19 recent studies on pediatric inflammatory
bowel disease (PIBD), shedding light on the current challenges in
both diagnosis and management of this chronic condition. One of
the most pressing issues remains delayed diagnosis, often caused by
nonspecific symptoms and limited awareness among primary care
providers. The use of non-invasive biomarkers, such as fecal
calprotectin, and early referral to pediatric gastroenterologists have
emerged as essential strategies to improve early detection and
enable faster intervention. Therapeutically, the field is increasingly
adopting early and personalized treatment approaches. Biologic
therapies, particularly anti-TNF agents, have proven effective as
first-line treatments for moderate to severe cases, while
personalized treatment strategies—such as genetic testing, drug
level monitoring, and disease phenotype classification—have
shown promise in enhancing patient outcomes and optimizing care.

Despite these advancements, systemic barriers persist, including
healthcare infrastructure limitations and delays in drug approval for
pediatric populations. These barriers must be addressed to ensure
that children with IBD receive timely and appropriate treatment.
Moreover, while emerging therapies, such as small molecule
inhibitors and exosome therapy, present promising new avenues,
further research is required to establish their long-term efficacy and
safety. The studies reviewed provide a comprehensive
understanding of pediatric IBD management, emphasizing the
importance of personalized, early, and aggressive treatment
strategies. However, gaps remain in understanding and treating
milder cases, as well as in long-term outcomes. Future research
should focus on addressing these gaps, with particular attention to
developing strategies for the management of less severe cases and
evaluating the long-term effects of treatments. Additionally, more
emphasis is needed on overcoming the systemic challenges within
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healthcare systems to ensure equitable, sustainable care for children
with IBD globally. Implementing standardized guidelines and
fostering international collaboration will be critical for improving
long-term outcomes and the quality of life for these children.
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