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Abstract

Background: The prevalence of inflammatory bowel disease (IBD) in children is rising globally. Infliximab, a biological drug, has emerged as a
treatment option.

Objectives: This study evaluates the impact of infliximab on IBD severity in children.

Methods: This retrospective study analyzed infliximab’s efficacy in children with IBD from 2015 - 2020. Patients were categorized as Crohn’s
disease, ulcerative colitis (UC), or indeterminate colitis, and disease severity was scored using established criteria. A score of 30 or higher in
Crohn's disease was interpreted as moderate to severe, and a score below 10 indicated that the disease was silent and inactive. In UC, a score above
65 was severe, 30 - 64 was moderate, 10 - 29 was mild, and below 10 indicated inactive disease. A decrease of 12.5 points after starting the treatment
was considered a suitable response to the drug. The data were analyzed with SPSS 26 software.

Results: The study included 28 pediatric IBD patients, evenly split by gender, with an average age of 12.3. Disease severity decreased significantl
post-infliximab treatment: From 66.20 + 14.7 initially to 6.5 at 14 weeks. The severity reduction varied significantly across disease types (P = 0.02),
with no demographic-based differences observed.

Conclusions: Infliximab treatment markedly reduced IBD severity, demonstrating its effectiveness regardless of demographic factors.
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1. Background involved (3). Chronic diarrhea, abdominal pain, blood
passage with stool, anorexia, failure to gain adequate
Inflammatory ~ bowel disease (IBD) is an  weight, or actual weight loss are common among both
inflammatory and autoimmune, chronic progressive  types of cases. The exact cause of the disease is still
disease of the intestine involving the following three: unknown (4). The diseases are most commonly
Ulcerative colitis (UC), indeterminate colitis, and diagnosed during adolescence, as well as the early
Crohn's  disease (1). The disease represents  stages of adulthood, and are increasing in incidence in
uncontrollable, chronic inflammation of the mucosa of children. Genetic contexts cause diseases through an
the intestines, and it may affect any pOl‘tiOH of the uncontrolled mucosal immune response to the
digestive tract (2). Clinical manifestations of IBD are intestinal microflora. Four percent of the cases of IBD
dependent on the area of the gastrointestinal tract  are diagnosed before five years and 18% of cases are
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diagnosed before the age of ten (5). The incidence rate of
IBD in the pediatric population is about 10 per 100,000
children in the United States and Canada, and it is
increasing (3, 5-7).

Among these patients, the goal of treatment is the
elimination of symptoms, the restoration of life quality
with normal growth, and a decrease in complications.
The long-term use of the drugs does not suit the
maintenance treatment because many complications
may result from them. Medical therapy with
corticosteroids causes the clinical regression of the
disease, which brings about mucosal healing (8). This is
achieved by using monoclonal antibodies against tumor
necrosis factor (TNF), a proinflammatory cytokine in
Crohn's disease and UC, which has brought a revolution.
First, in the anti-TNF agents, infliximab is administered
to children in clinical trials, which is FDA approved for
use in children for the treatment of moderately to
seriously active Crohn's and UC. Infliximab also
enhances growth in children who have growth failure
(9).

Although several studies have established the short-
term efficacy of infliximab in pediatric and adult IBD
populations, there are relatively few studies assessing
the impact of infliximab on disease severity using
standardized pediatric activity indices over an extended
period in diverse regions, particularly in Middle Eastern
pediatric cohorts. Additionally, the influence of
demographic factors and differences in treatment
initiation (first-line vs. refractory cases) on treatment
response in children remains underexplored.

Considering that IBDs among children are chronic
and debilitating conditions that necessitate lifelong
treatment, and the side effects of currently used drugs, a
less dangerous and more effective drug is needed.
Several studies have been conducted showing the
usefulness of this drug in children with IBD (10-12).

The current study was conducted to compare the
severity of diseases in patients with IBD treated with
infliximab before and after treatment in 2015-2020.
Despite the well-established efficacy of treatment with
infliximab in the management of pediatric IBD, there
has still been a knowledge deficit regarding the
influence of this medication on the severity of disease in
children over a defined period. Previous studies have
primarily focused on adult populations or short-term
outcomes, leaving a paucity of data on pediatric

patients. This study aims to compare disease severity
before and after infliximab treatment in children with
IBD at a tertiary center between 2015 and 2020. By
focusing on objective changes in standardized severity
scores [Pediatric Ulcerative Colitis Activity Index (PUCAI)
and Pediatric Crohn’s Disease Activity Index (PCDAI)],
and analyzing the influence of demographic factors, our
research seeks to address current gaps and provide real-
world data to optimize clinical management protocols
for pediatric IBD.

2. Objectives

This cross-sectional study addresses this gap by
evaluating the changes in disease severity before and
after infliximab treatment in a pediatric cohort over a
five-year period. The novelty of this research lies in its
focus on a diverse pediatric population, the use of
standardized severity scoring systems, and the detailed
analysis of demographic factors. By providing a
snapshot of infliximab’s effectiveness, this study
contributes valuable insights into optimizing treatment
protocols and improving clinical outcomes for children
with IBD.

3. Methods

3.1. Study Design

This was a retrospective cross-sectional study
conducted on children with IBD who received
infliximab treatment from 2015 to 2020 at Mofid
Children's Hospital, which is a tertiary center for
pediatrics.

3.2. Study Population and Sample Size

This is a retrospective study conducted as a census of
all eligible pediatric IBD patients treated with infliximab
at our center between 2015 and 2020. Accordingly, all
patients who met the inclusion criteria during this
period were included in the analysis.

A total of 31 patients were initially considered for the
study. However, two patients had incomplete records,
and one patient could not complete the treatment
course due to complications, so they were excluded
from the study. Consequently, 28 patients were included
in the final analysis.

3.3. Inclusion and Exclusion Criteria
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This study involved children who had active IBD —
either Crohn's disease, UC, or indeterminate colitis —
treated by infliximab from the year 2015 to 2020, and
whose medical records were complete. Patients with
incomplete medical records and those unable to
complete the treatment course of infliximab owing to
certain complications were excluded.

3.4. Data Collection

Patient data, including gender, age at the time of
infliximab initiation, duration from diagnosis to the
start of infliximab treatment, and disease type, were
recorded. Patients were classified into three groups
based on their disease type: Crohn’s disease, UC, and
indeterminate colitis. Age was recorded in years, and
disease severity was assessed using the PUCAI and the
PCDAL

3.5. Disease Severity Scoring

For Crohn’s disease:

- A score of 30 or higher was interpreted as moderate
to severe.

- A score below 10 indicated inactive disease.

For UC:

- A score above 65 was considered severe.

-Ascore of 30 - 64 was considered moderate.

-Ascore of 10 - 29 was considered mild.

- A score below 10 indicated inactive disease.

A reduction of 12.5 points after initiating treatment
was considered a suitable response to infliximab.

3.6. Treatment Protocol

Infliximab was administered in at least four doses: At
baseline (week 0), week 2, and week 6 as induction
therapy, followed by maintenance therapy every eight
weeks. All injections were administered uniformly
across the three disease groups. Disease severity (PUCAI,
PCDAI) was evaluated and recorded at each of these time
points. All patients received infliximab at a dosage of 8 -
10 mg/kg. Pre-treatment screening for latent
tuberculosis infection (e.g., PPD or IGRA) and viral
hepatitis was not systematically performed for all
patients during the study period due to institutional
practices and retrospective data availability.

3.7.Bias and Blinding
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Potential sources of bias were minimized by
including only patients with complete medical records
and by excluding patients who could not complete the
treatment course due to complications. As this was a
retrospective study based on a review of existing
medical records, neither investigator nor patient
blinding was applicable.

3.8. Patient Categorization

Patients were categorized into three groups based on
their treatment plan:

1. The first group was the patients who presented
with a flare-up of the disease symptoms. These patients
were initially treated with non-biological drugs.

2. The second group of patients was treated with
infliximab immediately after the disease diagnosis and
according to the severity of clinical symptoms.

3.The patients who did not have a satisfactory clinical
response to the mentioned initial treatments were
placed in the third category.

3.9. Statistical Analysis

Data were analyzed by the SPSS software, version 26.
Descriptive statistics were calculated to summarize
patient demographics and characteristics of disease.
Comparative analyses were done to assess the change in
severity of the disease before and after treatment using
infliximab. Statistical significance was set at P < 0.05.

3.10. Ethical Approval and Consent to Participate

The study was approved by the relevant local ethics
committee of Shahid Beheshti University of Medical
Sciences IR.SBMU.MSP.REC.1401.126. The consent form
was obtained from the parents or their guardians who
participated in the study.

4. Results

A total of 28 pediatric IBD patients were analyzed. Key
demographic and clinical characteristics are shown in
Table 1. The mean age was 12.3 years, and the mean
interval from diagnosis to infliximab initiation was 4.2
years. Disease severity decreased significantly following
infliximab treatment, from 66.2 +14.7 at baseline to 6.5 +
11.6 at week 14 (P < 0.05).

Table 1. Baseline Characteristics of Patients with Inflammatory Bowel Disease
Treated with Infliximab
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Variables No (%) P-Value
Gender 0.72
Female 14 (50)
Male 14 (50)
Age(y)
<15 18 (64.3) 0.72
>15 10 (35.7) 037
Nationality
Iranian 28(100) N/A
IBD subtype 037
Crohn's 13 (46.4)
uc 15(53.6)
Indeterminate colitis 0
Cause of infliximab initiation 0.02
First line 3(10)
Flare up 6(20)
No Response to Other Rx 19 (70)

Abbreviation: IBD, inflammatory bowel disease; UC, ulcerative colitis.

Before the treatment, the average severity of the
disease was 66.20 * 14 based on the standard criteria for
measuring IBD in children. The average disease severity
was reported as 17.7 + 15.6 after two weeks, 7.6 £ 13.2 after
six weeks, and 6.5 + 11.6 after 14 weeks. Also, according to
the severity of the disease before treatment, one patient
had mild disease, 13 had moderate disease, and 14 had
severe disease.

Severe disease was not reported in any patient in the
following weeks. In the second week, 18 patients, and in
the following weeks, 23 patients reported a disease
severity below 10. In acute cases, the severity of the
disease was higher, but during 14 weeks of treatment
with infliximab, this reduction was significantly
different between the three groups of patients (P-value =
0.02).

No significant difference was seen in the disease
severity based on age (P-value = 0.72); type of disease (P-
value = 0.37) or sex (P-value = 0.72).

5. Discussion

IBD has affected over 2.5 million people in Europe,
and its prevalence is increasing in Asia and developing
countries (13). The prevalence of this disease in children
has also been increasing in the last decade, which can be
due to genetic factors, environmental factors, and the
inflammatory response to intestinal microbiome
changes (14).

In the present study, 28 patients participated, and
50% of them were females. Eighteen patients were under
15 (64.3%), and ten were over 15 (35.7%). The average age
of the patients was 12.31 + 0.7. Of these, 13 (46.4%) had
Crohn's disease, and 15 (53.6%) had UC. Infliximab was
begun in three patients as the first line of treatment, six
patients following a disease flare, and 19 patients due to
a lack of response to other treatments. The average time
from the diagnosis of the disease to the start of the drug
was 4.2 years. Before the treatment, the average disease
severity in the patients was 66.20 + 14.7 based on the
standard criteria for measuring IBD in children. The
average disease severity was reported as 17.7 in two
weeks, 7.6 in six weeks after treatment, and 6.5 after 14
weeks. Furthermore, according to the disease severity
before treatment, one patient had mild disease, 13 had
moderate disease, and 14 had severe disease. In acute
cases, the disease severity was higher, but during 14
weeks of treatment with infliximab, this reduction was
significantly different between the three groups of
patients. No significant difference was found in severity
based on age, type of disease, and gender.

In a study by Ananthakrishnan et al., the effectiveness
of infliximab and adalimumab in patients with Crohn's
disease and UC was determined, and they finally
concluded that the effectiveness of the drugs is similar
in both disease groups (UC and Crohn's), consistent with
our study's findings. This consistency with our results
reinforces the efficacy of infliximab in treating
moderate to severe UC (15).

In a systematic review and meta-analysis by Salaman
et al. of real-world studies comparing infliximab and
adalimumab as firstline anti-TNF treatments in
moderate to severe patients with UC, data were drawn
from multiple major databases. The findings showed
that infliximab achieved significantly higher induction
response rates than adalimumab, while no significant
difference was found between the two drugs in the
maintenance phase. Regarding safety, infliximab was
linked to a higher rate of overall adverse events, whereas
serious adverse events occurred slightly more often,
though not significantly, in the adalimumab group. The
study concluded that infliximab may be preferred for its
superior induction efficacy, but the choice between
infliximab and adalimumab should be individualized
based on the patient’s clinical profile (16).

In our study, age did not influence treatment
response, which contrasts with deBruyn et al.'s findings,

Arch Pediatr Infect Dis. 2026;14(1): 159828
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suggesting the need for further investigation into age-
related factors. Since a young age and low body weight
affect infliximab concentration (17), prospective studies
should be performed in a preventive setting in pediatric
patients with UC. Clinicians caring for children with UC
should carefully adjust and monitor infliximab to
optimize the response (17).

5.1. Limitations and Suggestions

This study has several important limitations. First,
the relatively small sample size (28 patients) limits the
statistical power and generalizability of the findings. As
a single-center study, our cohort may not fully represent
the broader pediatric IBD population. Second, the
retrospective design inherently introduces certain
biases, such as reliance on the accuracy and
completeness of existing medical records, which may
result in missing or incomplete data. Specifically,
pretreatment screening for latent tuberculosis (e.g., PPD
or IGRA) was not systematically documented for all
patients. Furthermore, monitoring for adverse drug
reactions, including hepatotoxicity via liver function
tests, was performed according to variable routine
clinical practice rather than at standardized intervals
for research purposes. This lack of systematic safety data
collection prevents a formal assessment of the
treatment’s safety profile in our cohort. Third, there is
the possibility of selection bias in patient recruitment,
since only children who initiated and completed
infliximab treatment during the study period with full
documentation were included, possibly excluding
patients with different disease courses or outcomes.
These factors should be considered when interpreting
our results. Future multicenter, prospective studies with
larger cohorts are needed to confirm our findings and
further clarify infliximab’s long-term effectiveness and
safety in pediatric IBD.

5.2. Conclusions

In summary, infliximab significantly reduced disease
severity in children with IBD in this real-world setting.
These results support considering infliximab as an
effective option for pediatric patients, especially those
with moderate to severe disease or poor response to
conventional therapy. Early initiation and careful
monitoring of infliximab may improve disease control
and quality of life in this population. However, the
study’s retrospective design and small sample size may

Arch Pediatr Infect Dis. 2026;14(1): 159828

limit the generalizability of these findings and
introduce potential selection bias. Larger, prospective
studies in diverse populations are recommended to
confirm these results and further guide optimal use of
infliximab in pediatric IBD.

Footnotes

Al Use Disclosure: The authors declare that no
generative Al tools were used in the creation of this
article.

Authors' Contribution: Study concept and design: E.
I,N.D, A.S., and A. D. contributed to the concept. E. I, N.
D., and A. H. were involved in the design. Y. Z., E. S., and S.
T. handled data collection. M. H.,, Y. Z, and N. L
performed the analysis and interpretation. A. A. S. and
M. H. were responsible for writing the manuscript. E 1.,
A. H,, and A. D. provided critical revision. All authors
reviewed the results and approved the final version of
the manuscript.

Conflict of Interests Statement: No financial
disclosures or conflicts of interest for any of the authors.

Data Availability: The original contributions
presented in the study are included in the article.
Requests for access to other supplementary material can

be directed to the first or corresponding author.

Ethical Approval: The study was approved by the
relevant local ethics committee of Shahid Beheshti
University of Medical Sciences IR.SBMU.MSP.REC.1401.126

Funding/Support: This study was funded by
Gastroenterology, Hepatology and Nutrition Research
Center, Research Institute for Children’s Health, Shahid
Beheshti University of Medical Sciences, Tehran, Iran.

Informed Consent: The consent form was obtained
from the parents or their guardians who participated in
the study.

References

1. Novacek G, Weltermann A, Sobala A, Tilg H, Petritsch W, Reinisch W,
et al. Inflammatory bowel disease is a risk factor for recurrent
venous thromboembolism. Gastroenterology. 2010;139(3):779-87. 787
el [PubMed ID: 20546736].
https://doi.org/10.1053[j.gastro.2010.05.026.


https://brieflands.com/journals/apid/articles/159828
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=262802
http://www.ncbi.nlm.nih.gov/pubmed/20546736
https://doi.org/10.1053/j.gastro.2010.05.026

DaraN et al.

Brieflands

Haneishi Y, Furuya Y, Hasegawa M, Picarelli A, Rossi M, Miyamoto J.
Inflammatory Bowel Diseases and Gut Microbiota. Int | Mol Sci.
2023;24(4). [PubMed ID: 36835245]. [PubMed Central ID:
PM(C9958622]. https://doi.org/10.3390/ijms24043817.

Villanacci V, Reggiani-Bonetti L, Salviato T, Leoncini G, Cadei M,
Albarello L, et al. Histopathology of IBD Colitis. A practical approach
from the pathologists of the Italian Group for the study of the
gastrointestinal tract (GIPAD). Pathologica. 2021;113(1):39-53. [PubMed
ID: 33686309]. [PubMed Central ID: PMC8138698].
https://doi.org[10.32074/1591-951X-235.

Ananthakrishnan AN. Epidemiology and risk factors for IBD. Nat Rev
Gastroenterol Hepatol. 2015;12(4):205-17. [PubMed ID: 25732745].
https://doi.org/10.1038/nrgastro.2015.34.

Abramson O, Durant M, Mow W, Finley A, Kodali P, Wong A, et al.
Incidence, prevalence, and time trends of pediatric inflammatory
bowel disease in Northern California, 1996 to 2006. ]| Pediatr.
2010;157(2):233-239 el [PubMed ID: 20400099].
https://doi.org/10.1016/j.jpeds.2010.02.024.

Abraham C, Cho JH. Inflammatory bowel disease. N Engl | Med.
2009;361(21):2066-78. [PubMed ID: 19923578]. [PubMed Central ID:
PM(C3491806]. https://doi.org/10.1056/NEJMra0804647.

Adamiak T, Walkiewicz-Jedrzejczak D, Fish D, Brown C, Tung ], Khan K,
et al. Incidence, clinical characteristics, and natural history of
pediatric IBD in Wisconsin: a population-based epidemiological
study. Inflamm Bowel Dis. 2013;19(6):1218-23. [PubMed ID: 23528339].
[PubMed Central ID: PMC4898969].
https://doi.org/10.1097/MIB.0b013e318280b13e.

Sandborn WJ, Travis S, Moro L, Jones R, Gautille T, Bagin R, et al. Once-
daily budesonide MMX(R) extended-release tablets induce remission
in patients with mild to moderate ulcerative colitis: results from the
CORE I study. Gastroenterology. 2012;143(5):1218-1226 e2. [PubMed ID:
22892337]. https://doi.org/10.1053/j.gastro.2012.08.003.

Hyams ], Crandall W, Kugathasan S, Griffiths A, Olson A, Johanns J, et
al. Induction and maintenance infliximab therapy for the treatment
of moderate-to-severe Crohn's disease in children. Gastroenterology.
2007;132(3):863-73. quiz  1165-6. [PubMed ID:  17324398].
https://doi.org/10.1053/j.gastro.2006.12.003.

10.

12.

13.

14.

16.

17.

Corica D, Romano C. Biological Therapy in Pediatric Inflammatory
Bowel Disease: A Systematic Review. | Clin Gastroenterol.
2017;51(2):100-10. [PubMed ID: 27636407).
https://doi.org/10.1097/MCG.0000000000000696.

Wang Y, Gao X, Ghozlane A, Hu H, Li X, Xiao Y, et al. Characteristics of
Faecal Microbiota in Paediatric Crohn's Disease and Their Dynamic
Changes During Infliximab Therapy. ] Crohns Colitis. 2018;12(3):337-46.
[PubMed ID: 291944638]. https://doi.org/10.1093/ecco-jcc/jjx153.

Wang Y, Gao X, Zhang X, Xiao F, Hu H, Li X, et al. Microbial and
metabolic features associated with outcome of infliximab therapy in
pediatric Crohn's disease. Gut Microbes. 2021;13(1):1-18. [PubMed ID:
33430702]. [PubMed Central ID: PMC7808429].
https://doi.org/10.1080/19490976.2020.1865708.

Kaplan GG. The global burden of inflammatory bowel disease: from
2025 to 2045. Nat Rev Gastroenterol Hepatol. 2025;22(10):708-20.
[PubMed ID: 40681759]. https://doi.org/10.1038/s41575-025-01097-1.

Torun A, Hupalowska A, Trzonkowski P, Kierkus ], Pyrzynska B.
Intestinal Microbiota in Common Chronic Inflammatory Disorders
Affecting Children. Front Immunol. 2021;12:642166. [PubMed ID:
34163468]. [PubMed Central ID: PMC8215716].
https://doi.org/10.3389/fimmu.2021.642166.

Ananthakrishnan AN, Cagan A, Cai T, Gainer VS, Shaw SY, Savova G, et
al. Identification of Nonresponse to Treatment Using Narrative Data
in an Electronic Health Record Inflammatory Bowel Disease Cohort.
Inflamm Bowel Dis. 2016;22(1):151-8. [PubMed ID: 26332313]. [PubMed
Central ID: PMC4772891].
https://doi.org/10.1097/MIB.0000000000000580.

Salman A, Salman MA, Elewa A, Awwad AM. Efficacy and Safety of
Infliximab Versus Adalimumab in Adult Subjects With Moderate to
Severe Ulcerative Colitis: A Systematic Review and Meta-Analysis.
Cureus. 2024;16(6). https://doi.org/10.7759/cureus.61547.

deBruyn ]JCC, Jacobson K, El-Matary W, Wine E, Carroll MW, Goedhart
C, et al. Early Serum Infliximab Levels in Pediatric Ulcerative Colitis.
Front Pediatr. 2021;9:668978. [PubMed ID: 34395336]. [PubMed Central
ID: PMC8358797]. https://doi.org[10.3389/fped.2021.668978.

Arch Pediatr Infect Dis. 2026;14(1): 159828


https://brieflands.com/journals/apid/articles/159828
http://www.ncbi.nlm.nih.gov/pubmed/36835245
https://www.ncbi.nlm.nih.gov/pmc/PMC9958622
https://doi.org/10.3390/ijms24043817
http://www.ncbi.nlm.nih.gov/pubmed/33686309
https://www.ncbi.nlm.nih.gov/pmc/PMC8138698
https://doi.org/10.32074/1591-951X-235
http://www.ncbi.nlm.nih.gov/pubmed/25732745
https://doi.org/10.1038/nrgastro.2015.34
http://www.ncbi.nlm.nih.gov/pubmed/20400099
https://doi.org/10.1016/j.jpeds.2010.02.024
http://www.ncbi.nlm.nih.gov/pubmed/19923578
https://www.ncbi.nlm.nih.gov/pmc/PMC3491806
https://doi.org/10.1056/NEJMra0804647
http://www.ncbi.nlm.nih.gov/pubmed/23528339
https://www.ncbi.nlm.nih.gov/pmc/PMC4898969
https://doi.org/10.1097/MIB.0b013e318280b13e
http://www.ncbi.nlm.nih.gov/pubmed/22892337
https://doi.org/10.1053/j.gastro.2012.08.003
http://www.ncbi.nlm.nih.gov/pubmed/17324398
https://doi.org/10.1053/j.gastro.2006.12.003
http://www.ncbi.nlm.nih.gov/pubmed/27636407
https://doi.org/10.1097/MCG.0000000000000696
http://www.ncbi.nlm.nih.gov/pubmed/29194468
https://doi.org/10.1093/ecco-jcc/jjx153
http://www.ncbi.nlm.nih.gov/pubmed/33430702
https://www.ncbi.nlm.nih.gov/pmc/PMC7808429
https://doi.org/10.1080/19490976.2020.1865708
http://www.ncbi.nlm.nih.gov/pubmed/40681759
https://doi.org/10.1038/s41575-025-01097-1
http://www.ncbi.nlm.nih.gov/pubmed/34163468
https://www.ncbi.nlm.nih.gov/pmc/PMC8215716
https://doi.org/10.3389/fimmu.2021.642166
http://www.ncbi.nlm.nih.gov/pubmed/26332313
https://www.ncbi.nlm.nih.gov/pmc/PMC4772891
https://doi.org/10.1097/MIB.0000000000000580
https://doi.org/10.7759/cureus.61547
http://www.ncbi.nlm.nih.gov/pubmed/34395336
https://www.ncbi.nlm.nih.gov/pmc/PMC8358797
https://doi.org/10.3389/fped.2021.668978

