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Abstract

Background/Objectives: Infliximab (IFX) is commonly used in chronic inflammatory
conditions of the ileo-anal pouch. A subcutaneous (SC) formulation has been developed,
with studies in inflammatory bowel disease (IBD) patients showing that switching from
intravenous (IV) to SC IFX is safe with a low risk of relapse. However, so far, it has not been
specifically investigated in chronic inflammatory pouch conditions. The aim of our study
was to evaluate the effectiveness and safety of SC IFX in patients with chronic inflammatory
pouch conditions. Methods: This was an observational retrospective study. We included
patients with chronic inflammatory pouch conditions, initially treated with IV IFX and
subsequently switched to SC IFX, who had a follow-up of at least 1 year. The primary
outcome was SC IFX treatment persistence, defined as continuation of SC IFX throughout
the study period. The secondary outcome was pouch failure, defined by the need for
a defunctioning ileostomy or pouch excision. Results: A total of seven patients were
included. The mean age was 50.6 years. The average follow-up length was 101.3 months
(range 70.4–132.6 months). All seven patients continued SC IFX throughout the study
period. No patient experienced pouch failure. The median IFX serum concentration
was 18.1 mg/L. There were no cases of serious infections or malignancy. Conclusions:
Switching clinically stable patients with chronic inflammatory pouch conditions from IV
to SC IFX formulation appears feasible. These findings warrant confirmation in larger
patient cohorts.

Keywords: infliximab; pouchitis; proctocolectomy; restorative; tumor necrosis factor
inhibitors

1. Introduction
Despite advancements in medical therapies for ulcerative colitis (UC), about 15%

of patients will require a colectomy 10 years after their diagnosis. Subsequent surgical
management options include restorative options such as an Ileoanal Pouch Anastomosis
(IPAA) or an Ileorectal Anastomosis. Patients can also elect to keep their ileostomy [1].
Despite its effectiveness, IPAA is associated with a range of postoperative complications,
most notably pouchitis. Acute pouchitis occurs in approximately 60–80% of patients
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following surgery [2,3], and among these individuals, 10–15% subsequently develop chronic
pouchitis [4,5].

In addition to the above-mentioned complications, some individuals experience
Crohn’s disease (CD)-like inflammatory manifestations involving the pouch, including
deep ulcerations, fistula formation, and prepouch ileitis (PPI) [6]. The underlying causes
and pathogenic mechanisms driving these chronic inflammatory pouch disorders remain
poorly understood [7].

While most patients with chronic pouchitis improve with antibiotic therapy [8–10],
a subset develops antibiotic dependency, requiring extended or recurrent treatment [11].
Furthermore, a minority progress to antibiotic-refractory disease, often necessitating a
transition to biologic therapy [12]. To date, vedolizumab remains the only biologic formally
evaluated in a randomized controlled trial for this indication [13]. However, anti-tumor
necrosis factor (anti-TNF) agents like infliximab (IFX) are frequently employed off-label to
manage chronic inflammatory pouch conditions [10].

Existing evidence for the use of IFX in chronic inflammatory conditions of the ileal
pouch is limited to small, retrospective, single-centre cohorts with restricted follow-
up [14–17]. While these data suggest that IFX can elicit short-term clinical responses
in many patients [18], larger, high-quality studies are essential to validate these outcomes
and establish definitive clinical guidelines.

Our group’s previous study of 34 patients with chronic inflammatory pouch disorders
found that first-line IFX treatment was effective in roughly half of the cohort after one year.
Notably, the majority of patients who did not respond to IFX were still able to avoid a
permanent ileostomy by transitioning to alternative biologic therapies. It should be noted
that all patients involved in this study received the IV formulation of IFX [19].

The recent development of a subcutaneous (SC) formulation of IFX represents a
paradigm shift in inflammatory bowel disease (IBD) management. In patients with CD and
UC, the SC formulation has demonstrated non-inferiority to IV administration regarding
clinical efficacy and pharmacokinetic profiles. Switching from IV to SC IFX is associated
with a low risk of relapse [20–22]. It also often results in higher trough levels, due to
the steady-state kinetics of SC delivery compared to the “peak and trough” cycle of IV
infusions [23].

Despite these advancements, the specific application of SC IFX in patients with chronic
inflammatory pouch conditions remains underexplored. This study aims to evaluate the
effectiveness and safety of SC IFX in patients with chronic inflammatory pouch conditions.

2. Materials and Methods
2.1. Study Design and Setting

This was a retrospective single-centre observational study conducted at St. Mark’s,
the National Bowel Hospital, London, UK.

2.2. Infliximab Switching from IV to SC

Within our IBD service, a standardised transition protocol is offered to patients main-
taining clinical remission on IV IFX. This elective switch to SC administration is extended
to all patients in clinical remission, including those with an IPAA. In the context of IPAA
patients, clinical remission is defined as a PDAI score < 7 [24]. The transition process is
governed by a shared decision-making model, wherein the choice to adopt SC maintenance
or continue the established IV regimen is determined by patient preference following a
clinical consultation.
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2.3. Infliximab SC Dosing Regimen

SC IFX is routinely administered at a dosage of 120 mg every other week. In patients
with low trough serum IFX concentrations, without anti-drug antibodies, we offer to
increase the treatment frequency to weekly.

2.4. Patient Selection

Inclusion criteria were:

• Undergone a subtotal colectomy for UC with subsequent IPAA formation.
• Endoscopic evidence of a chronic inflammatory pouch condition, with histological

confirmation of inflammation.
• Documented use of antibiotics for pouch-related symptoms prior to starting IFX.
• Diagnosis of chronic antibiotic-refractory pouchitis (CARP).
• Prior treatment with ≥1 IV dose of IFX indicated for chronic pouch inflammation

following colectomy.
• Subsequently switched from IV IFX to SC IFX.
• Minimum follow-up of one year after switch to SC IFX.
• One of the following reported outcomes within 2 weeks of their final SC IFX dose:

o Pouch failure, defined as the need for a defunctioning ileostomy, with or without
pouch excision.

o Transition to a different advanced IBD therapy (within or outside the anti-TNF
class) following treatment failure, characterised by either primary non-response
or secondary loss of response.

o Cessation of SC IFX therapy due to antibody development, allergic reactions, or
treatment-related adverse events and safety issues.

o Documented instruction to continue SC IFX at the most recent clinical encounter.

Exclusion criteria:

• IPAA performed for indications other than ulcerative colitis, specifically familial
adenomatous polyposis or CD.

• Incomplete data due to loss to follow-up.

Diagnostic criteria for pouchitis relied on a PDAI score ≥ 7 recorded within one year
of starting IFX [24]. For pre-pouch ileitis (PPI), diagnosis was based on endoscopic evidence
of inflammation at the pouch inlet, specifically involving signs such as mucosal oedema,
ulceration, or contact bleeding.

2.5. Clinic Follow-Up Regimen

Patients with an IPAA receiving IFX maintenance therapy undergo structured follow-
up at six-month intervals. This longitudinal follow-up encompasses a standardised clinical
assessment alongside proactive therapeutic drug monitoring, including the quantification
of serum IFX trough concentrations and anti-drug antibody titers. While endoscopic
evaluation is not performed on a fixed temporal schedule, pouchoscopy is utilized at the
treating gastroenterologist’s discretion.

2.6. Outcomes

Our study evaluated two key clinical outcomes:
Primary Outcome: SC IFX treatment persistence, defined as medication continuation

to the end of the study period.
Secondary Outcome: Pouch failure, defined as the requirement for a defunctioning

ileostomy (with or without pouch excision).
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2.7. Ethics

The study protocol was approved by the Health Research Authority (HRA) and
conducted in strict accordance with the ethical principles outlined in the Declaration
of Helsinki.

3. Results
3.1. Patient Baseline Characteristics

Seven patients met the inclusion criteria. The mean age of the cohort was 50.6 years,
with an average overall follow-up length of 101.3 months (range 70.4–132.6), and an average
follow-up length after switching to SC IFX of 29.5 months (range 13.2–43.6).

None of the patients had IFX treatment prior to colectomy. Two of the patients were
smokers (Table 1). Individual patient data is presented in Supplementary Table S1.

Table 1. Patient Baseline Characteristics.

Characteristic N = 7

Age (years) 50.6 (36.3–67.5)
Age at UC diagnosis (years) 20.0 (13.0–26.0)

Ethnicity
Caucasian 6/7 (85.7%)

South Asian 1/7 (14.3%)
Females 4/7 (57.1%)
Smoking 2/7 (28.6%)

PSC 0/7 (0.0%)
Colectomy indication

Refractory disease 7/7 (100.0%)
Dysplasia 0/7 (0.0%)

Anti-TNF treatment prior to colectomy
Yes 0/7 (0.0%)
No 7/7 (100.0%)

Cuffitis 2/7 (28.6%)
Fistulae 2/7 (28.6%)

Anti-TNF indication
PPI + pouchitis 5/7 (71.4%)

Pouchitis 2/7 (28.6%)

The most common indication for IFX treatment was chronic pouchitis with concomi-
tant pre-pouch ileitis (5/7 patients). Chronic pouchitis without pre-pouch ileitis was the
treatment indication in two patients (25.5% of the cohort). Cuffitis was present in two
patients, and two patients had pouch-related fistulae.

In six patients, IFX was their first-line biologic treatment post-colectomy. One pa-
tient received Vedolizumab prior to commencing IFX, with a primary non-response
to Vedolizumab.

Four patients received IFX in combination with Azathioprine, and three received it as
monotherapy. All four patients receiving azathioprine continued the treatment throughout
the study period.

All patients were clinically stable at the time of the switch from IV to SC IFX, with an
average PDAI of 3.6 (range 2–5).

3.2. Treatment Outcomes

All seven patients (100%) successfully continued SC IFX throughout the study period,
meeting the primary outcome of treatment persistence. No patients required a switch to
another biologic class or an in-class switch due to loss of response.
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Post-treatment endoscopic and histological data were available for six of the seven
patients. One patient was offered an endoscopic assessment of his response to treatment
but declined. Due to the retrospective nature of the study, the timing of these assessments
was not standardized but occurred at the discretion of the treating gastroenterologist. At
follow-up, three patients achieved combined endoscopic and histological remission, while
the remaining three had active inflammation on endoscopy and histology. It is worth
noting that despite persistent endoscopic and histologic inflammation, these three patients
remained clinically stable. Consequently, their gastroenterologists continued IFX therapy.

There were no instances of pouch failure, meaning all patients avoided the need for a
defunctioning ileostomy or pouch excision.

3.3. Pharmacokinetic Monitoring

Pharmacokinetic monitoring revealed a median IFX serum concentration of 18.1 mg/L
(range 11.2–27.9), suggesting robust drug exposure following the switch. As a result, dose
escalations or interval adjustments of SC IFX were not made. Six out of seven patients did
not develop anti-IFX antibodies. Interestingly, one patient developed low-level anti-IFX
antibodies (21 AU/mL) while also having a very high IFX serum concentration (27.9 mg/L).
The case was discussed in our multi-disciplinary team (MDT), and the antibodies were
thought to be non-neutralising antibodies. A decision was made to continue SC IFX, and
no adverse outcomes were subsequently observed.

3.4. Safety

The switch was well-tolerated. There were no cases of serious infections, malignancies,
or treatment-discontinuing adverse events reported during the follow-up.

4. Discussion
To the best of our knowledge, this is the first study to describe SC IFX treatment

in patients with chronic inflammatory pouch conditions. Our findings demonstrate that
switching from IV to SC IFX might be a reasonable strategy for patients with chronic inflam-
matory pouch conditions. In our cohort, all patients maintained treatment persistence, and
notably, none experienced pouch failure, a critical outcome given the profound morbidity
and reduced quality of life associated with it [25,26].

The efficacy of SC IFX in our study is in line with the broader IBD literature, such as
the REMSWITCH study [27], which established that switching stable IBD patients to SC
IFX does not compromise clinical remission or biochemical control. A standout finding in
our study was the high median serum concentration. This high trough level is consistent
with observations that SC administration provides more stable drug concentrations and
higher trough drug levels compared to the “peak-and-trough” fluctuations inherent in IV
dosing [22]. Higher trough levels have been consistently associated with improved long-
term outcomes and mucosal healing in IBD [28]. By avoiding the low troughs seen with IV
infusions, SC delivery may reduce the risk of immunogenicity and subsequent secondary
loss of response, which is often driven by sub-therapeutic drug exposure [22,29–31]. A
recent study examining long-term anti-TNF treatment outcomes in patients with chronic
inflammatory pouch conditions found that a significant proportion of patients lost response
to anti-TNFs due to immunogenicity [32].

Beyond individual clinical outcomes, the transition to SC IFX offers significant struc-
tural benefits for healthcare systems.

Infusion unit capacity is a growing concern among IBD centres [33,34]. IV Infliximab
administration is resource-intensive, requiring physical bed space, specialized nursing
oversight, and several hours for infusion and post-administration monitoring. Transition-
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ing stable patients to home-based SC injections can alleviate pressure on over-burdened
infusion units, freeing capacity for patients requiring complex IV-only therapies or those
undergoing biologic induction [35,36].

From an economic perspective, SC IFX is often more cost-effective when evaluating
the total cost of care. While drug acquisition costs for SC formulations can be slightly
higher, these are largely offset by the elimination of non-drug costs, including nursing
hours, facility fees, and consumables [37]. Real-world data suggests that switching to SC
formulations can be cost-neutral or even cost-saving for national health services [36].

SC IFX also has potential benefits from a patient autonomy and quality of life per-
spective. The convenience of self-administration allows patients to manage their condition
around their professional and personal lives, significantly reducing “hidden costs” such
as travel expenses and time taken off work. Studies have shown high patient acceptance
and improved treatment satisfaction following the switch to SC IFX, largely due to this
increased flexibility [20,38].

The safety profile observed in our cohort, specifically the absence of serious infections
or malignancies, reassures clinicians that the higher trough levels associated with SC
delivery do not translate to increased adverse events in the pouch population. This mirrors
safety data from larger IBD cohorts and other immune-mediated inflammatory diseases,
where SC IFX has shown a comparable adverse event profile to IV therapy [20,21,27].
Furthermore, the steady-state kinetics of SC administration may actually lower the risk
of developing anti-drug antibodies, which are frequently triggered by the low trough
levels associated with traditional IV dosing intervals, and can cause significant adverse
events [20,39–41].

The shift toward SC delivery as a standard of care is also gaining momentum with other
biologic classes, most notably anti-integrin therapies. The SC formulation of vedolizumab
has been robustly validated in the broader IBD landscape through the VISIBLE clinical
trial program. Specifically, VISIBLE 1 [42] and VISIBLE 2 [43] demonstrated that SC
vedolizumab is highly effective as a maintenance therapy for both UC and CD, providing
clinical remission rates and safety profiles comparable to the established IV regimen. Similar
to the pharmacokinetic advantages seen with SC IFX, SC vedolizumab results in higher
trough concentrations and more stable serum drug levels, which may be advantageous in
maintaining long-term mucosal healing [44].

However, despite this strong evidence base in conventional IBD, there remains a
striking paucity of data regarding the use of SC vedolizumab specifically for chronic in-
flammatory pouch conditions. While the EARNEST trial provided landmark randomized
controlled evidence for the efficacy of IV vedolizumab in chronic pouchitis [13], this suc-
cess has not yet been formally replicated or described using the SC formulation in this
unique patient population. Given that the ileal pouch represents a distinct anatomical
and physiological environment, clinical data is urgently needed to confirm if the pharma-
cokinetic benefits of SC vedolizumab translate into positive clinical outcomes for chronic
inflammatory pouch conditions, as we have observed with SC IFX in the present study.

In contrast to anti-TNF and anti-integrin agents, there is emerging but limited evidence
for the use of other SC biologics such as ustekinumab in chronic inflammatory pouch
conditions. Ustekinumab, an IL-12/23 p40 antagonist approved for CD [45] and UC [46],
has been explored in retrospective cohorts and systematic reviews for its utility in CD
of the pouch and chronic pouchitis. In a multicentre cohort of patients with CD of the
pouch and chronic pouchitis, ustekinumab demonstrated clinical response and endoscopic
improvement, supporting its consideration as a therapeutic option in refractory cases where
anti-TNFs and vedolizumab have failed [47]. Moreover, a prospective open-label study
evaluating ustekinumab specifically in chronic pouchitis showed meaningful reductions in
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disease activity indices, suggesting potential efficacy in this difficult-to-treat subgroup [48].
Despite these signals, the overall evidence remains limited and largely based on small,
observational, or retrospective studies, underscoring the need for prospective controlled
trials to better delineate the role of ustekinumab in these conditions.

Evidence for other IL-23-targeted SC biologics such as risankizumab, mirikizumab, and
guselkumab in chronic inflammatory pouch disorders is even more sparse. Risankizumab
has recently been reported in a prospective multicenter observational study to induce
clinical remission in a significant proportion of patients with CD of the pouch, providing
the first peer-reviewed clinical data for this agent in the pouch population and highlighting
a potential role for novel IL-23 inhibition beyond Ustekinumab [49]. However, cases
and small series remain essentially anecdotal, and larger cohort studies are required to
validate these findings. Mirikizumab has been described in the literature in isolated case
reports demonstrating successful induction in chronic antibiotic-refractory pouchitis, but
formal clinical trial data are not yet available [50]. Similarly, although guselkumab was
recently established in both UC [51] and CD [52], including treatment protocols using SC
induction instead of IV induction [53,54], there are currently no dedicated clinical studies of
guselkumab in chronic pouch conditions, reflecting a significant gap in the evidence. The
lack of robust, controlled data for these newer agents highlights an urgent need for research
to determine whether the pharmacologic advantages seen in traditional IBD populations
translate into meaningful clinical and mucosal healing outcomes in chronic inflammatory
pouch disorders [55].

We acknowledge several limitations inherent in our study design that warrant careful
consideration when interpreting our findings. First, the small sample size of our cohort is a
significant limitation. While chronic inflammatory pouch conditions represent a rare and
heterogeneous phenotype, making the recruitment of large cohorts inherently challenging,
the limited number of participants reduces the statistical power of our analysis. This small
number increases the risk of Type II errors, potentially obscuring smaller but clinically
significant differences, and limits our ability to perform robust subgroup analyses or
multivariate adjustments for potential confounders. The small sample size of our cohort
also precluded a robust statistical correlation analysis between serum IFX concentrations,
the development of anti-drug antibodies, and clinical efficacy.

In addition, the retrospective nature of the study introduced further methodological
constraints, most notably the lack of a dedicated control group. Without a comparative arm,
we cannot definitively attribute the observed clinical stability solely to the SC switch. The
absence of a control group makes it difficult to account for the natural history of the disease
or the “placebo effect” associated with a change in delivery method. Consequently, our
results should be viewed as an observational signal of feasibility rather than a definitive
proof of comparative efficacy.

Furthermore, the study is susceptible to selection bias. Our cohort consisted ex-
clusively of patients who had already achieved clinical remission on IV therapy before
switching. This means our data may overrepresent patients with a more favourable treat-
ment response profile. As our findings demonstrate success only in the context of clinical
stability, it remains unclear whether SC IFX would yield similar outcomes in patients with
active pouchitis.

Regarding generalisability, we must emphasise the specific context of our institution.
As a specialised tertiary national referral centre, our patient population is characterised by
high complexity and a high volume of pouch-related complications. While this provides
a concentrated look at a rare condition, it introduces a referral bias that may not reflect
the broader patient landscape of IPAA patients in secondary care settings. The outcomes
reported here are products of a high-volume environment with significant multidisciplinary
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expertise in pouch management. Therefore, our results may not be fully generalisable to
non-specialist units.

Ultimately, while this study provides valuable preliminary evidence for the transition
to SC IFX in this niche population, prospective, multi-centre randomised controlled trials
are required. Such studies should include larger, more diverse cohorts and comparative
arms to validate these findings and establish definitive clinical protocols.

5. Conclusions
In conclusion, for clinically stable patients with chronic pouch conditions, switching

from IV to SC IFX appears feasible. This approach might offer significant logistical and
economic advantages to both the patient and the healthcare provider. These findings
warrant confirmation in larger patient cohorts with longer-term follow-up.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm15052053/s1, Table S1: individual patient data.

Author Contributions: Conceptualization: I.G. and A.L.H.; methodology: I.G.; investigation: I.G.
and OA; data curation: I.G. and OA; writing—original draft preparation: I.G.; writing—review
and editing: O.A., K.S., J.W. and A.L.H.; visualization: I.G. and A.L.H.; supervision: A.L.H., J.W.
and K.S.; project administration: I.G. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of London North West Healthcare NHS
Trust on 18 September 2017, approval code: 23311.

Informed Consent Statement: Not applicable. This was a retrospective single-centre observational
study conducted at St. Mark’s, the National Bowel Hospital, London, United Kingdom.

Data Availability Statement: Dataset available on request from the authors.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Spinelli, A.; Bonovas, S.; Burisch, J.; Kucharzik, T.; Adamina, M.; Annese, V.; Bachmann, O.; Bettenworth, D.; Chaparro, M.;

Czuber-Dochan, W.; et al. ECCO Guidelines on Therapeutics in Ulcerative Colitis: Surgical Treatment. J. Crohns Colitis 2022, 16,
179–189. [CrossRef]

2. Simchuk, E.J.; Thirlby, R.C. Risk factors and true incidence of pouchitis in patients after ileal pouch-anal anastomoses. World J.
Surg. 2000, 24, 851–856. [CrossRef] [PubMed]

3. Lightner, A.L.; Mathis, K.L.; Dozois, E.J.; Hahnsloser, D.; Loftus, E.V.; Raffals, L.E., Jr.; Rafflals, L.E.; Pemberton, J.H. Results at Up
to 30 Years After Ileal Pouch-Anal Anastomosis for Chronic Ulcerative Colitis. Inflamm. Bowel Dis. 2017, 23, 781–790. [CrossRef]

4. Shen, B. Pouchitis: What every gastroenterologist needs to know. Clin. Gastroenterol. Hepatol. 2013, 11, 1538–1549. [CrossRef]
[PubMed]

5. Pardi, D.S.; Shen, B. Endoscopy in the management of patients after ileal pouch surgery for ulcerative colitis. Endoscopy 2008, 40,
529–533. [CrossRef]

6. Wu, H.; Shen, B. Crohn’s disease of the pouch: Diagnosis and management. Expert Rev. Gastroenterol. Hepatol. 2009, 3, 155–165.
[CrossRef]

7. Amini Kadijani, A.; Javadinia, F.; Mirzaei, A.; Khazaei Koohpar, Z.; Balaii, H.; Baradaran Ghavami, S.; Gholamrezaei, Z.;
Asadzadeh-Aghdaei, H. Apoptosis markers of circulating leukocytes are associated with the clinical course of inflammatory
bowel disease. Gastroenterol. Hepatol. Bed Bench 2018, 11, S53–S58. [PubMed]

8. Madden, M.V.; McIntyre, A.S.; Nicholls, R.J. Double-blind crossover trial of metronidazole versus placebo in chronic unremitting
pouchitis. Dig. Dis. Sci. 1994, 39, 1193–1196. [CrossRef]

https://doi.org/10.3390/jcm15052053

https://www.mdpi.com/article/10.3390/jcm15052053/s1
https://www.mdpi.com/article/10.3390/jcm15052053/s1
https://doi.org/10.1093/ecco-jcc/jjab177
https://doi.org/10.1007/s002680010136
https://www.ncbi.nlm.nih.gov/pubmed/10833254
https://doi.org/10.1097/MIB.0000000000001061
https://doi.org/10.1016/j.cgh.2013.03.033
https://www.ncbi.nlm.nih.gov/pubmed/23602818
https://doi.org/10.1055/s-2007-995784
https://doi.org/10.1586/egh.09.9
https://www.ncbi.nlm.nih.gov/pubmed/30774808
https://doi.org/10.1007/BF02093783
https://doi.org/10.3390/jcm15052053


J. Clin. Med. 2026, 15, 2053 9 of 11

9. Gionchetti, P.; Rizzello, F.; Venturi, A.; Ugolini, F.; Rossi, M.; Brigidi, P.; Johansson, R.; Ferrieri, A.; Poggioli, G.; Campieri, M.
Antibiotic combination therapy in patients with chronic, treatment-resistant pouchitis. Aliment. Pharmacol. Ther. 1999, 13, 713–718.
[CrossRef]

10. Segal, J.P.; Ding, N.S.; Worley, G.; Mclaughlin, S.; Preston, S.; Faiz, O.D.; Clark, S.K.; Hart, A.L. Systematic review with meta-
analysis: The management of chronic refractory pouchitis with an evidence-based treatment algorithm. Aliment. Pharmacol. Ther.
2017, 45, 581–592. [CrossRef]

11. Pardi, D.S.; D’Haens, G.; Shen, B.; Campbell, S.; Gionchetti, P. Clinical guidelines for the management of pouchitis. Inflamm. Bowel
Dis. 2009, 15, 1424–1431. [CrossRef]

12. Fischman, M.; Godny, L.; Friedenberg, A.; Barkan, R.; White, I.; Wasserberg, N.; Rabinowitz, K.; Avni-Biron, I.; Banai, H.; Snir, Y.;
et al. Factors Associated With Biologic Therapy After Ileal Pouch-Anal Anastomosis in Patients With Ulcerative Colitis. Inflamm.
Bowel Dis. 2025, 31, 1934–1942. [CrossRef]

13. Travis, S.; Silverberg, M.S.; Danese, S.; Gionchetti, P.; Löwenberg, M.; Jairath, V.; Feagan, B.G.; Bressler, B.; Ferrante, M.; Hart, A.;
et al. Vedolizumab for the Treatment of Chronic Pouchitis. N. Engl. J. Med. 2023, 388, 1191–1200. [CrossRef]

14. Verstockt, B.; Claeys, C.; De Hertogh, G.; Van Assche, G.; Wolthuis, A.; D’Hoore, A.; Vermeire, S.; Ferrante, M. Outcome of
biological therapies in chronic antibiotic-refractory pouchitis: A retrospective single-centre experience. United Eur. Gastroenterol. J.
2019, 7, 1215–1225. [CrossRef]

15. Li, Y.; Lopez, R.; Queener, E.; Shen, B. Adalimumab therapy in Crohn’s disease of the ileal pouch. Inflamm. Bowel Dis. 2012, 18,
2232–2239. [CrossRef]

16. Ferrante, M.; D’Haens, G.; Dewit, O.; Baert, F.; Holvoet, J.; Geboes, K.; De Hertogh, G.; Van Assche, G.; Vermeire, S.; Rutgeerts, P.;
et al. Efficacy of infliximab in refractory pouchitis and Crohn’s disease-related complications of the pouch: A Belgian case series.
Inflamm. Bowel Dis. 2010, 16, 243–249. [CrossRef] [PubMed]

17. Shen, B.; Remzi, F.H.; Lavery, I.C.; Lopez, R.; Queener, E.; Shen, L.; Goldblum, J.; Fazio, V.W. Administration of adalimumab in
the treatment of Crohn’s disease of the ileal pouch. Aliment. Pharmacol. Ther. 2009, 29, 519–526. [CrossRef] [PubMed]

18. Herfarth, H.H.; Long, M.D.; Isaacs, K.L. Use of Biologics in Pouchitis: A Systematic Review. J. Clin. Gastroenterol. 2015, 49,
647–654. [CrossRef]

19. Segal, J.P.; Penez, L.; Mohsen Elkady, S.; Worley, G.H.T.; McLaughlin, S.D.; Mullish, B.H.; Quraishi, M.N.; Ding, N.S.; Glyn,
T.; Kandiah, K.; et al. Long term outcomes of initial infliximab therapy for inflammatory pouch pathology: A multi-Centre
retrospective study. Scand. J. Gastroenterol. 2018, 53, 1051–1058. [CrossRef] [PubMed]

20. Smith, P.J.; Critchley, L.; Storey, D.; Gregg, B.; Stenson, J.; Kneebone, A.; Rimmer, T.; Burke, S.; Hussain, S.; Yi Teoh, W.; et al.
Efficacy and Safety of Elective Switching from Intravenous to Subcutaneous Infliximab [CT-P13]: A Multicentre Cohort Study. J.
Crohns Colitis 2022, 16, 1436–1446. [CrossRef]

21. Huguet, J.M.; García-Lorenzo, V.; Martí, L.; Paredes, J.M.; Ramírez, J.J.; Pastor, M.; Ruiz, L.; Sanahuja, A.; Timoneda, P.; Sanchís,
L.; et al. Subcutaneous Infliximab [CT-P13], a True Biologic 2.0. Real Clinical Practice Multicentre Study. Biomedicines 2022, 10,
2130. [CrossRef]

22. Rautakorpi, J.; Kolehmainen, S.; Löyttyniemi, E.; Björkesten, C.A.; Arkkila, P.; Sipponen, T.; Salminen, K. Switching to Sub-
cutaneous Infliximab Maintenance Therapy Is Effective in Patients with Inflammatory Bowel Disease. Dig. Dis. Sci. 2025, 70,
1457–1466. [CrossRef]

23. Little, R.D.; Ward, M.G.; Wright, E.; Jois, A.J.; Boussioutas, A.; Hold, G.L.; Gibson, P.R.; Sparrow, M.P. Therapeutic Drug
Monitoring of Subcutaneous Infliximab in Inflammatory Bowel Disease-Understanding Pharmacokinetics and Exposure Response
Relationships in a New Era of Subcutaneous Biologics. J. Clin. Med. 2022, 11, 6173. [CrossRef]

24. Sandborn, W.J.; Tremaine, W.J.; Batts, K.P.; Pemberton, J.H.; Phillips, S.F. Pouchitis after ileal pouch-anal anastomosis: A Pouchitis
Disease Activity Index. Mayo Clin. Proc. 1994, 69, 409–415. [CrossRef] [PubMed]

25. Berndtsson, I.; Lindholm, E.; Oresland, T.; Börjesson, L. Long-term outcome after ileal pouch-anal anastomosis: Function and
health-related quality of life. Dis. Colon Rectum 2007, 50, 1545–1552. [CrossRef] [PubMed]

26. Rencuzogullari, A.; Akyol, C.; Hamzaoglu, I.; Colak, T.; Karahasanoglu, T.; Sungurtekin, U.; Leventoglu, S.; Ozturk, E.; Korkut,
M.A.; Sokmen, S. Predictors of pouch failure and quality of life following ileal pouch-anal anastomosis for ulcerative colitis: A
retrospective multicenter study. ANZ J. Surg. 2025, 95, 457–463. [CrossRef] [PubMed]

27. Buisson, A.; Nachury, M.; Reymond, M.; Yzet, C.; Wils, P.; Payen, L.; Laugie, M.; Manlay, L.; Mathieu, N.; Pereira, B.; et al.
Effectiveness of Switching From Intravenous to Subcutaneous Infliximab in Patients With Inflammatory Bowel Diseases: The
REMSWITCH Study. Clin. Gastroenterol. Hepatol. 2023, 21, 2338–2346.e3. [CrossRef]

28. Marsal, J.; Barreiro-de Acosta, M.; Blumenstein, I.; Cappello, M.; Bazin, T.; Sebastian, S. Management of Non-response and Loss of
Response to Anti-tumor Necrosis Factor Therapy in Inflammatory Bowel Disease. Front. Med. 2022, 9, 897936. [CrossRef]

29. Nanda, K.S.; Cheifetz, A.S.; Moss, A.C. Impact of antibodies to infliximab on clinical outcomes and serum infliximab levels in
patients with inflammatory bowel disease (IBD): A meta-analysis. Am. J. Gastroenterol. 2013, 108, 40–47. [CrossRef]

https://doi.org/10.3390/jcm15052053

https://doi.org/10.1046/j.1365-2036.1999.00553.x
https://doi.org/10.1111/apt.13905
https://doi.org/10.1002/ibd.21039
https://doi.org/10.1093/ibd/izae272
https://doi.org/10.1056/NEJMoa2208450
https://doi.org/10.1177/2050640619871797
https://doi.org/10.1002/ibd.22933
https://doi.org/10.1002/ibd.21037
https://www.ncbi.nlm.nih.gov/pubmed/19637335
https://doi.org/10.1111/j.1365-2036.2008.03920.x
https://www.ncbi.nlm.nih.gov/pubmed/19183338
https://doi.org/10.1097/MCG.0000000000000367
https://doi.org/10.1080/00365521.2018.1496271
https://www.ncbi.nlm.nih.gov/pubmed/30270685
https://doi.org/10.1093/ecco-jcc/jjac053
https://doi.org/10.3390/biomedicines10092130
https://doi.org/10.1007/s10620-025-08876-5
https://doi.org/10.3390/jcm11206173
https://doi.org/10.1016/S0025-6196(12)61634-6
https://www.ncbi.nlm.nih.gov/pubmed/8170189
https://doi.org/10.1007/s10350-007-0278-6
https://www.ncbi.nlm.nih.gov/pubmed/17762968
https://doi.org/10.1111/ans.19336
https://www.ncbi.nlm.nih.gov/pubmed/39641425
https://doi.org/10.1016/j.cgh.2022.08.011
https://doi.org/10.3389/fmed.2022.897936
https://doi.org/10.1038/ajg.2012.363
https://doi.org/10.3390/jcm15052053


J. Clin. Med. 2026, 15, 2053 10 of 11

30. Zitomersky, N.L.; Atkinson, B.J.; Fournier, K.; Mitchell, P.D.; Stern, J.B.; Butler, M.C.; Ashworth, L.; Hauenstein, S.; Heiner, L.;
Chuang, E.; et al. Antibodies to infliximab are associated with lower infliximab levels and increased likelihood of surgery in
pediatric IBD. Inflamm. Bowel Dis. 2015, 21, 307–314. [CrossRef]

31. Vande Casteele, N.; Khanna, R.; Levesque, B.G.; Stitt, L.; Zou, G.Y.; Singh, S.; Lockton, S.; Hauenstein, S.; Ohrmund, L.; Greenberg,
G.R.; et al. The relationship between infliximab concentrations, antibodies to infliximab and disease activity in Crohn’s disease.
Gut 2015, 64, 1539–1545. [CrossRef]

32. Ghersin, I.; Fischman, M.; Calini, G.; Koifman, E.; Celentano, V.; Segal, J.P.; Argyriou, O.; McLaughlin, S.D.; Johnson, H.; Rottoli,
M.; et al. Long-Term Outcomes of First-Line Anti-TNF Therapy for Chronic Inflammatory Pouch Conditions: A Multi-Centre
Multi-National Study. Biomedicines 2025, 13, 1870. [CrossRef]

33. Buisson, A.; Seigne, A.L.; D’huart, M.C.; Bigard, M.A.; Peyrin-Biroulet, L. The extra burden of infliximab infusions in inflammatory
bowel disease. Inflamm. Bowel Dis. 2013, 19, 2464–2467. [CrossRef]

34. Ong, W.C.; Lim, M.S.; Chan, E.; Lim, T.C.T.; Lim, T.G.; Chan, W. A quality improvement project reduces time spent at an
inflammatory bowel disease infusion center with accelerated infliximab infusion protocol. JGH Open 2022, 6, 470–476. [CrossRef]
[PubMed]

35. Hilley, P.; Wong, D.; Ma, R.; Peterson, A.; De Cruz, P. Transitioning patients from intravenous to subcutaneous infliximab and
vedolizumab for inflammatory bowel disease: What is the opportunity cost of improving access to healthcare? Intern. Med. J.
2024, 54, 970–979. [CrossRef]

36. Carbery, I.; Burdge, G.; Clark, T.; Broglio, G.; Greer, D.; Alakkari, A.; Selinger, C.P. Impact on direct and indirect costs of switching
patients with inflammatory bowel disease from intravenous to subcutaneous infliximab (CT-P13). BMJ Open Gastroenterol. 2023,
10, e001105. [CrossRef]

37. Heald, A.; Bramham-Jones, S.; Davies, M. Comparing cost of intravenous infusion and subcutaneous biologics in COVID-19
pandemic care pathways for rheumatoid arthritis and inflammatory bowel disease: A brief UK stakeholder survey. Int. J. Clin.
Pract. 2021, 75, e14341. [CrossRef]

38. Nieto Dominguez, A.; Bhurwal, A.; Mutneja, H.; Eichinger, S.E.; Pinnam, B.; Guifarro Rivera, D.; Pan, C.W. A Comparison of
Intravenous Infliximab Versus Subcutaneous Infliximab on Remission Rates, Safety, Costs, Patient Preferences in Patients With
Inflammatory Bowel Disease: A Systematic Review and Meta-Analysis. Gastro Hep Adv. 2024, 4, 100588. [CrossRef] [PubMed]

39. Steenholdt, C.; Svenson, M.; Bendtzen, K.; Thomsen, O.Ø.; Brynskov, J.; Ainsworth, M.A. Severe infusion reactions to infliximab:
Aetiology, immunogenicity and risk factors in patients with inflammatory bowel disease. Aliment. Pharmacol. Ther. 2011, 34,
51–58. [CrossRef]

40. O’Meara, S.; Nanda, K.S.; Moss, A.C. Antibodies to infliximab and risk of infusion reactions in patients with inflammatory bowel
disease: A systematic review and meta-analysis. Inflamm. Bowel Dis. 2014, 20, 1–6. [CrossRef] [PubMed]

41. Murdaca, G.; Spanò, F.; Contatore, M.; Guastalla, A.; Penza, E.; Magnani, O.; Puppo, F. Immunogenicity of infliximab and
adalimumab: What is its role in hypersensitivity and modulation of therapeutic efficacy and safety? Expert Opin. Drug Saf. 2016,
15, 43–52. [CrossRef]
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