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Article 
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Roxana Matran 1,2, Andra-Mihaela Diaconu 2*, Andreea Maria Iordache 2, Irina Dijmărescu 1,2, 

Alexandra Coroleucă 1,2, Daniela Păcurar 1,2 and Cristina Becheanu 1,2 

1 “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania 
2 “Grigore Alexandrescu” Emergency Hospital for Children, Bucharest, Romania 

* Correspondence: Correspondence: diaconuandramihaela@yahoo.ro 

Abstract: Background/Objectives: Treatment armamentarium for inflammatory bowel disease (IBD) has 

enriched with the advent of anti-tumor necrosis factor (TNF) α molecules, especially infliximab (IFX) and 

adalimumab (ADA). Besides their incontestable benefits, numerous potential adverse events (AE) are reported 

to be associated with their use. Our aim was to asses and report the AE for optimal selection and monitoring of 

patients undergoing these therapies. Methods: A retrospective single-center study was conducted on pediatric 

IBD patients treated with anti-TNF α at "Grigore Alexandrescu" Emergency Hospital for Children in Bucharest, 

Romania, from January 2015 to October 2024. AE were classified as: non-infectious complications as acute 

infusion reactions, anti-drug antibodies formation, dermatological effects such as erythema nodosum (EN) and 

vasculitis, neurologic effects such as Guillain Barré syndrome and infections. AE were assessed according to the 

administered molecule and described in detail. Results: Of 40 patients enrolled, 22 (55%) had CD. Median (IQR) 

age at diagnosis was 14.8 years [10.8-15.9]. IFX was used in 34 (85%) patients while 6 (15%) patients received 

either ADA or IFX/ADA sequential therapy. Twenty-seven AE were documented in 19 (47.5%) patients, most 

prevalent being antidrug antibodies formation, infections and acute infusion reactions. All ADA- treated patients 

experienced at least one AE, compared to 41.2% in the IFX group, p=.0.01. Conclusions: AE affected over half of 

the patients, with anti-drug antibody formation being most prevalent. ADA treatment was associated with a 

higher risk of AE compared to IFX. Careful monitoring of patients receiving anti-TNF agents is crucial. 

Keywords: inflammatory bowel disease; anti-TNF α; antidrug antibodies; acute-infusion reactions; adverse 

events 

 

1. Introduction 

Inflammatory bowel disease (IBD) primarily consists of two conditions: Crohn’s disease (CD) 

and ulcerative colitis (UC) [1]. Their evolution is chronic and characterized by alternating periods of 

remission and unpredictable recurrent flares of activity [2]. The precise cause of IBD remains 

unknown. Nonetheless, it is thought that disruptions in the immune system and/or abnormal 

interactions with microorganisms contribute to the onset of chronic intestinal inflammation, 

particularly when specific environmental factors activate genetically predisposed individuals [3].  

In the last 30 years, both incidence and prevalence of pediatric IBD have raise, especially in ages 

less than 5 years. Furthermore, age at diagnosis decreased significantly [4]. Childhood represents the 

onset time for approximately 25% of the IBD cases. Notably, prevalence increase was highest in the 

very early onset IBD (VEO-IBD) group, which is reported to be diagnosed in 20% of pediatric patients 

with IBD [5]. According to a systematic review by Ng et al., the prevalence of CD and UC is highest 

in developed territories like North America and Western Europe with increasing incidence also 

observed in developing countries [6]. Regarding the geographic distribution, a more recent study by 

Kuenzig et al. note that areas like Northern Europe, Canada and New Zealand have the highest 

incidence rates. At the opposite end are Southern Europe, Africa, Asia and South America.  When 

compared between the main subtypes, the majority of studies report a 2-3:1 ratio, in favor of CD, 

especially in Quebec (Canada) and New Zealand [7].   
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The therapeutical resources for inflammatory bowel disease (IBD) have enriched significantly 

over the past few decades. As Burger et al. note, treatment options were limited to medication like 

aminosalicylates (5-ASA), corticosteroids and other immunosuppressive drugs, like thiopurines 

(azathioprine and 6-mercaptopurine) and methotrexate [8]. Beginning more than 20 years ago, 

advances in understanding IBD pathogenesis and progress in the field of immunology have led to an 

expansion of treatment options [9]. This progress shifted treatment strategies towards a “treat-to-

target” therapy, a concept that aims both clinical and endoscopic remission [10].   

Tumor necrosis factor alfa (TNFα) plays an essential role in the pathogenesis of IBD. It is a pro-

inflammatory cytokine that is found in high concentrations within the lamina propria of the small 

intestine and colon of IBD patients [11]. Its role in the IBD-related inflammatory processes, emphasize 

its potential as a key target for therapeutic interventions [12].   

Several monoclonal antibodies have been developed to target TNFα in both its circulating and 

tissue-bound forms, like infliximab (IFX), adalimumab (ADA), golimumab, certolizumab pegol and 

etanercept [13]. For pediatric use, IFX and ADA are the only agents that have received approval from 

both the Food and Drug Administration (FDA) and European Medicines Agency (EMA) [11]. 

IFX is a chimeric monoclonal antibody, containing 25% murine-derived elements, authorized by 

the FDA in 2006 to treat pediatric CD [14] and then, in 2011 to treat pediatric UC [15]. Its mechanism 

of action involves binding to both soluble and transmembrane form of TNFα, thereby blocking its 

biological activity [16]. As outlined by Ruemmele et al., IFX typical dose is 5mg/kg, administered by 

intravenous infusion [17]. However, more recently, Jongsma et al. suggest that dose intensification 

may be necessary in children under 10 years of age in the induction phase due to increased clearance 

of the drug [18]. The standard therapeutic regimen consists of an induction phase and a maintenance 

one. During the induction phase, IFX is administered at week 0, 2 and 6. The maintenance phase 

involves usually administration every 8 weeks, although reduced interval between administrations 

may be necessary in order to maintain appropriate drug through levels in some patients [19].   

ADA is a fully humanized recombinant monoclonal IgG1 antibody, that received FDA approval 

in 2012 to treat CD in children [20] and more recently, based on evidence derived from the ENVISION 

I phase 3 study has received the FDA approval for use in pediatric patients with UC [21]. According 

to European Crohn’s and Colitis Organization (ECCO)/ESPGHAN consensus guidelines, ADA is 

administered subcutaneously with an initial dose of 2,4mg/kg, followed by 1,2 mg/kg at week 2 and 

0,6mg/kg every other week for maintenance therapy [17].  

As described by Ashton et al. therapeutic strategies for pediatric IBD are usually following expert 

recommendations from specific organizations in the field of pediatric gastroenterology.  The usual 

approach is to gradually increment the treatment plan based on the evolution under previous 

medications. Current tendencies of stratifying the patients according to associated risks, led to an 

earlier introduction of biologics in the disease course, also known as “the top-down” approach [22].  

Additionally, when choosing a specific medication, it is important to take into account local 

guidelines and availability regarding different therapies.  

Regarding our center, we administered IFX for the first time in 2014 to a patient diagnosed with 

UC at the age of 5 years and 8 months, who began treatment with a biosimilar IFX molecule in 

Germany. Concerning the first administration of ADA, we used it in a 16-year-old patient diagnosed 

with CD, in 2015. 

It is widely recognized that anti-TNF agents have dramatically improved the natural course of 

several autoimmune disorders, including pediatric IBD. Besides their incontestable benefits, 

numerous potential adverse events are reported to be associated with their use [23]. Given these 

considerations, it is crucial to carefully selecting [17] and monitoring the patients undergoing these 

therapies [24].  

Data from our country is scarce despite increasing use of these molecules in children with IBD. 

The aim of this study is to asses and report the adverse events encountered in our practice, in order 

for better foreseeing, recognition and not ultimately manage these potential shortcomings.  

2. Results 
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A total of 40 patients were enrolled of whom 22 (55%) were diagnosed with CD. The median 

(IQR) age at diagnosis was 14.8 years [10.8-15.9] with 4 (10%) patients being classified as very early 

onset-IBD (VEO-IBD). Characteristics of the patients are described in Table 1.  

Table 1. Characteristics of the population. Data are n (%). 

  CD 

n = 22  

 UC 

n = 18 
p-value 

Sex [n (%)]   0.055 

Male 15 (68.2%) 6 (33.3%)  

Female 7 (31.8%) 12 (66.7%)  

Age at diagnosis [n (%)]   0.110 

<10 years 2 (9.1%) 6 (33.3%)  

≥10 years 20 (90.9%) 12 (66.7%)  

Age at inclusion [n (%)]   0.579 

<10 years 1 (4.5%) 2 (11.1%)  

≥10 years 21 (95.5%) 16 (88.9%)  

UC extension    

      E4  18 (100.0%)  

CD location [n (%)]   - 

L1 4 (18.2%) -  

L2 3 (13.6%) -  

L3 15 (68.2%) -  

L4a 7 (31.8%) -  

P 2 (9.1%)   

CD behaviour [n (%)]   - 

B1 12 54.5%) -  

B2 8 (36.4%) -  

B3 3 13.6%) -  

P 7 (31.8%) -  

IMM associated [n (%)] 12 (54.5%) 12 (66.7%) 0.526 

AE [n (%)]    

Acute infusion reactions 2 (9.1%) 4 (22.2%) 0.381 

Anti-drug antibodies 4 (18.2%) 8 (44.4%) 0.093 

Infections 2 (9.1%) 3 (16.7%) 0.642 

Dermatological reactions 1 (4.5%) 1 (5.6%) 1.0 

Demyelinating reactions (GBS) 1 (4.5%) 0 (0.00%) - 

Medication administered [n (%)]   0.024 

IFX 19 (86.4%) 18 (100%)  

ADA 6 (27.3%) 0 (0.00%)  

ADA, adalimumab; AE, adverse event; CD, Crohn’s disease; IFX, infliximab; 

IMM, immunomodulator; UC, ulcerative colitis. 

Throughout the observation period and taking into consideration the interventions for the 

management of AE as changing the molecule, 34 (85%) patients were treated with IFX only and 6 

(15%) patients were treated either with ADA only or both IFX and ADA therapy (IFX/ADA sequential 

therapy) p<0.001. These results are the consequence of switching to IFX from ADA in two patients 

and from IFX to ADA in one patient, because of AE. In one patient with severe neurological 

complications, after the occurrence of the AE, biologics were stopped and never resumed. Time from 

diagnosis to biologics initiation had a median (IQR) of 6.5 months [2.0-16.5] for the entire group with 

5.5 months [2.0-13.75] for CD and 7.5 months [1.25-15.75] for UC, p = 0.989. Younger patients tend to 

experience a longer delay in initiating biologic therapy compared to those diagnosed at an older age, 

(p < 0.001, R² = 0.381).  Median (IQR) IFX dose was 5.0 mg/kg/administration [5.0-6.75] for CD while 
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for UC were slightly higher 6.5 mg/kg/administration [5.0-10.0], with no statistical difference, p=0,182. 

As for ADA administration, standard and optimized regimes were administered in equal 

proportions.  

Twenty-five patients (62.5%) received combination therapy, 12 (48%) patients with CD, p=0.747 

highlighting the frequent use of this treatment strategy in our cohort, irrespective of the disease type.  

Out of the 25 patients under combination therapy, 12 (48%) patients presented AE from which 8 

(66.7%) patients received only IFX and 4 (33.3%) patients received either only ADA or both molecules 

at consecutive times, p=0.248. 

We mention the case of a UC patient that at the time of one AE (e.g. antibodies formation) was 

not under biologic but at her second AE (e.g. Hipersensitivity vasculitis, HV) she was under 

combination therapy. 

Twenty-seven AE were documented in 19 (47.5%) patients, 13 patients (68.4%) were receiving 

only IFX and 6 (31.6%) received either ADA alone or sequential therapy with both ADA and IFX, 

p=0.108.  

Out of the 27 AE, 20 (74.1%) were as a consequence of IFX administration and 7 (25.9%) were in 

association with ADA/sequential ADA+IFX therapy, p= 0.01  

The 27 AE included:  6 (22.2%) acute infusion-related events of which 5 were classified as severe; 

6 (22.2%) infectious episodes were reported in 5 patients: 2 varicella-zoster virus reactivations, one 

patient developed recurrent C difficile infection in association with perianal condilomatosis with 

Human papilloma virus (HPV), one patient developed severe measles complicated with pneumonia 

and respiratory failure and one case of bronchopulmonary TB was observed. Two (7.4%) 

dermatological reactions like EN and hypersensitivity vasculitis (HV). One (3.7%) neurological 

manifestation (GBS) was noted in an adolescent. Anti-drug antibodies formation was the most 

prevalent AE, 12 (44.4%). Detailed descriptive statistics for all AE are presented in Table 2. Notably, 

all 6 patients treated with ADA experienced at least one AE, compared to 14 patients (41.2%) in the 

IFX only group (n=34), p=.0.01. No deaths or malignancies were recorded at the time of completion 

of this study. 

Table 2. Adverse events descriptive analysis.     . 

AE 

  

Number, % of patients with AE 

(n=40) 

Median duration to reaction 

(months), IQR 

Acute infusion reactions 6 (15) 3.5 (2.4-8.25) 

   

Anti-drug antibodies 12 (30) 13 (9-24.5) 

   

Infections 5 (12.5) 5 (2.5-35) 

   

Demyelinating reactions  1 (2.5) 3 

   

Dermatological reactions   2 (5) 61.5 (3-120) 

   

AE, adverse events; IQR, interquartile. 

No statistical differences were observed between IFX and ADA therapy regarding the occurrence 

of specific AE. The results are summarized (Table 3).        

Table 3. Differences in the occurrence of AE in IFX and ADA treated patients. 

AE 

 

IFX group (n=34) 

n, % 

  

IFX and/or ADA group (n=6) 

n, % 
p-value  

Acute infusion reactions    0.574 
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    Present  6 (17.6%) 0 (0%)  

    Absent  28 (82.4%) 6 (100%)  

Infections   0.128 (0.154) 

    Present  3 (8.8) 2 (33.3%)  

    Absent  31 (91.2%) 4 (66.7%)  

Drug-antibodies   0.326 (0.341) 

    Present  9 (26.5) 3 (50%)  

    Absent   25 (73.5%) 3 (50%)  

Demyelinating disorders   0.150 (0.150) 

    Present  0 (0) 1 (16.7)  

    Absent  34 (100) 5 (83.3)  

Dermatological reactions   0.255(0.281) 

    Present  1 (2.9) 1 (16.7)  

    Absent  33 (97.1) 5 (83.3)  

    

ADA, adalimumab; AE, adverse event; IFX, infliximab. 

As for the ADA subgroup of patients, there were no significant differences between the standard 

vs. the optimized treatment strategies in terms of AE occurrence (Table 4).  

Table 4. Adverse events according to ADA treatment regimens. 

AE Standard ADA Regimen (n = 3) Optimized ADA Regimen (n = 3) p-value 

Acute infusion reactions [n (%)]   0.273 

No 3 (100%) 2 (66.7%)  

Yes 0 (0%) 1 (33.3%)  

Infections [n (%)]   0.083 

No 3 (100%) 1 (33.3%)  

Yes 0 (0%) 2 (66.7%)  

Demyelinating reactions [n (%)]   0.273 

No 2 (66.7%) 3 (100%)  

Yes 1 (33.3%) 0 (0%)  

Anti-drug antibodies [n (%)]   0.414 

No 1 (33.3%) 2 (66.7%)  

Yes 2 (66.7%) 1 (33.3%)  

Dermatological reactions [n (%)]   0.273 

No 3 (100%) 2 (66.7%)  

Yes 0 (0%) 1 (33.3%)  

ADA, adalimumab; AE, adverse events. 

Anti-drug antibody formation was observed in 12 patients in our study population. Of these, 8 

patients (66.7%) were receiving combination therapy at the time of antibody detection, while 4 

patients (33.3%) were on anti-TNF monotherapy, p=0.221.  

The occurrence of anti-drug antibodies was similar between patients treated with IFX and ADA 

when considering combination therapy. In the IFX group, 6 out of 9 patients (66.7%) on combination 

therapy with IFX developed antibodies, while in the ADA group, in 2 out of 3 patients (66.7%) on 

combination therapy we observed the same incidence (p=1).  

Although patients who developed anti-drug antibodies received higher median (IQR) IFX doses 

compared to those who did not (7.75 mg/kg/administration [5.75-10.0] vs. 5.0 mg/kg/administration 

[5.0-7.5], respectively), this difference did not reach statistical significance (p=0.09). The median (IQR) 

time to antibody formation did not significantly differ between patients on combination therapy and 

those on monotherapy. For patients on combination therapy, the median time was 13.0 months [10.25-
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23.75], while for patients on monotherapy with anti-TNF molecules it was 13.5 months [9-36.25] 

(p=0.932). 

Infections were observed as an adverse event (AE) in 5 patients during the study period. Of 

these, 4 patients (80%) were receiving combination therapy, while 1 patient (20%) was on IFX 

monotherapy. This difference in infection rates between combination therapy and monotherapy 

approached, but did not reach, statistical significance (p=0.094). When analyzing infections by 

treatment type, both adalimumab (ADA)-treated patients (100%) who developed infections were 

receiving combination therapy at the time of infection. In the IFX subgroup, 2 out of 3 patients (66.7%) 

who developed infections were under combination therapy, while 1 (33.3%) was on monotherapy. 

The difference in infection rates between ADA and IFX combination therapy groups was not 

statistically significant (p=1). IFX dosing did not significantly impact infection rates. The median (IQR) 

dose of IFX was 5.0 mg/kg/administration [5.0-6.25] for the infection-positive group, compared to 5.0 

mg/kg/administration [5.0-8.5] for those without any infectious events (p=0.554). 

Acute infusion reactions were observed in 6 patients, all of whom were receiving infliximab 

(IFX). Among these patients, 2 (33.3%) were under combination therapy, while 4 (66.7%) were 

receiving IFX monotherapy, p=0.386. The median (IQR) IFX dose for patients who developed acute 

reactions was 5.0 mg/kg/administration [5.0-6.5], compared to 5.0 mg/kg/administration [5.0-9.5] for 

those who did not experience acute reactions, p=0.526.  

Both of the patients with dermatological AE were under combination therapy, one with each 

molecule. The GBS occurred in an ADA-standard monotherapy patient. The small number of cases 

precludes further statistical analysis.   

3. Discussion 

The present study aims to summarize the various AE associated with the use of anti-TNF agents 

in children with IBD. In our study, there is a statistically significant difference in the use of IFX and 

ADA between CD and UC patients in our cohort which suggests that the choice of anti-TNF therapy 

is associated with the type of IBD diagnosis, but this is most probably due to the fact that in our 

country ADA is only approved for the treatment of CD patients. 

These events may lead to intensification of the dose regimen, switching between molecules 

(whenever is possible) but also can lead to treatment cessation. The most encountered reactions 

reported in the literature are (but not limited to): infusion reactions, viral, bacterial or fungal 

infections (including reactivating of some viruses/mycobacterias) but also neurological events, auto-

immune disorders, dermatological manifestations and malignancies. Fumery et al. report in a recent 

publication that 76 patients (10.7%) treated with anti-TNF either as the first or second line, 

experienced adverse reactions to anti TNF molecules, leading to treatment discontinuation [28].  

D’Arcangelo et al. report the occurrence of adverse events in 67% of the patients treated with anti-

TNF molecules [29]. Our observations are closer to their findings. We consider that this higher 

prevalence found in our study is due to inclusion of anti-drug antibodies formation in the list of AE 

events.  

Li et al. reported that the World Health Organization (WHO) VigiAccess database, contained a 

total number of 1,403,273 AE related to the use of anti-TNF monoclonal antibodies, with ADA 

accounting for 840,417 of these reports [30]. As observed also in our study, ADA treatment appears 

to be associated with a higher rate of adverse events compared to IFX, though this may be influenced 

by the smaller sample size of IFX and/or ADA-treated patients. 

Infusion-related reactions are among the most common AE associated with the use of anti-TNF 

agents. Lichtenstein et al. define these events as immediate-type reactions occurring during the drug 

infusion or shortly after their administration (1-2 hours). The results of their systematic review 

indicate that IFX was associated with higher rates of infusion-related events compared to other anti-

TNF drugs as they occurred in 5-23% of IBD patients [31].  

In a study of pediatric patients with IBD and juvenile idiopathic arthritis, Pastore et al.  

identified anaphylactoid reactions as the most frequent serious AE, typically occurring after a median 

drug exposure of 1.5 months. This study also confirmed the higher incidence of infusion-related 
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events associated with IFX compared to other anti-TNF agents [32]. These findings are further 

reinforced by Li et al. who conducted a descriptive analysis of adverse reactions to anti-TNF agents 

using data from the WHO VigiAccess database [30]. 

Dan-Nielsen et al. described in a cohort of 45 IFX treated pediatric UC patients a range of 

infusion-related reactions:  7% of patients developed severe infusion-related reactions like 

anaphylactic shock, angioedema, 3% experienced moderate reactions and 22% presented minor 

events [33]. 

Kolho et al. observed that acute infusion reactions often occur soon after initiation of therapy but 

in younger children they may appear over a longer period of time, regardless of associated therapies 

[34]. 

Similar to their findings, in our population all six patients with acute infusion-related events 

were under IFX treatment. Association of azathioprine did not influence the development of these 

AE. One patient had minor infusion-related reaction that was managed by a gradual increased 

infusion rate while the other 5 patients experienced moderate to severe reactions like angioedema, 

bronchospasm in association with angioedema of the face and tachycardia, vomiting and urticaria, 

that imposed treatment discontinuation. For one CD patient, switching to ADA was possible. All of 

the patients were receiving IFX with pre-medication – antihistamines and corticosteroids.  

A significant concern that can lead to premature discontinuation of biologic treatment in 

pediatric IBD is secondary loss of response, which may be attributed to increased immunogenicity of 

anti-TNF agents. Corica et al. report that this can result in the formation of anti-drug antibodies, which 

may neutralize the biologic agent or increase its clearance. The authors also note that antidrug 

antibodies may appear following dose escalations or in situations like specific low through levels [35]. 

The first citing about this specific issue was 30 ago by Elliott et al. in their study on rheumatoid 

arthritis patients. They identified antibodies specific to the murine portion of the drug in 

approximately half of the treated patients [36]. A systematic review by Vermeire et al. reported that 

the incidence of antidrug antibodies varied widely, with IFX being responsible for a range of 0-65.3% 

and ADA for 0.3-38% [37]. Furthermore, Thomas et al. conducted a meta-analysis focusing on IBD 

patients, reporting a cumulative incidence of anti-TNF antibodies of 15.8 % (95 % CI 9.6–24.7), with 

IFX being the most commonly studied agent (14 of 20 trials) [38]. In a recent paper, Winter et al. 

investigated potential biomarkers for predicting anti-TNF treatment efficacy in both pediatric and 

adult IBD patients. Their research found that among the pediatric cohort, 17% had detectable targeted 

anti-TNF antibodies [39]. 

Current literature recommends the addition of an immunomodulator to IFX therapy in order to 

prevent or reduce antibodies formation [38, 40]. Although data are conflicting, [41, 42, 43] in a 

systematic review conducted by Corica et al., the authors report that in pediatric IBD patients, there 

are no significant differences between combination therapy and monotherapy with anti-TNF agents 

in terms of anti-IFX antibody formation, clinical and endoscopic remission rates or treatment failure 

rates [35]. However, the debate is ongoing regarding the efficacy of adding immunomodulators to 

reduce antidrug antibody formation in CD patients treated with ADA [44]. 

We speculate that the main reason for the higher incidence of neutralizing anti-drug antibodies 

both in IFX and ADA treated patients, was the reactive measurement of specific drug antibodies, in 

cases of loss of response. Dose escalation and shortening time interval between administration were 

main attitudes to overcome the presence of the antibodies; in two cases of CD switching on IFX from 

ADA was the choice of the consecutive therapy. 

GBS is an acute, autoimmune and demyelinating polyradiculoneuropathy. Wachira et al. 

describe the clinical picture of this disease as ascending progressive weakness, associated with 

diminished or absent reflexes, culminating with a state of acute flaccid paralysis [45]. 

While GBS has been reported in patients receiving biologic treatments for IBD, these cases are 

rare and have been primarily documented in adults [46, 47, 48]. 

To our knowledge, this is the first case that occurred in children. We report the case of a 17-years-

old girl treated with ADA in a standard regimen for CD (B2). After three months of therapy, surgery 

was imposed because of no disease improvement. Terminal ileum resection was performed with 
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termino-terminal anastomosis. On discharge, on the 3rd day after surgery, she developed dysphagia 

and lower limb weakness that progressed rapidly in the next 24 hours requiring mechanical 

ventilation. The electromyography was suggestive of acute inflammatory polyneuropathy and 

segmental demyelination, compatible with GBS. Five plasmapheresis courses were performed and 

five administrations of high-dose intravenous immunoglobulins were administered because of a 

slowly recovery, marked by persistent swallowing difficulties. After three weeks in the Intensive Care 

Unit (ICU), she was transferred in the Neurology Department where she slowly completed her 

recovery. ADA was never resumed (nor any other biologic agent). 

It's challenging to establish a causality relation between GBS occurrence and ADA due to 

potential contributing factors. While GBS has been following surgical procedures, Li et al. note that 

such occurrences are rare [49]. In our case, we hypothesize a potential link between ADA 

administration and GBS development. This speculation is based on existing literature, which suggests 

that post-surgical GBS tends to present more frequently with axonal subtypes rather than the 

demyelinating subtype observed in our patient [50]. This distinction is in favor of our hypothesis of 

ADA-related GBS rather than a post-surgical complication.  

Multiple studies document the strong correlation between anti-TNF agents’ administration and 

increased rates of infections [32, 51]. Interestingly, Day et al. note that with the exception of VEO-IBD 

cases, IBD patients do not exhibit signs of immune deficiency. This observation suggests that the 

infectious burden derives primarily from the immunosuppressive drugs utilized to treat these 

patients, rather than the underlying disease itself [52]. Furthermore, the manufacturer of IFX and 

ADA have highlighted an increased risk of infections associated with these drugs, particularly when 

used in combination with other immunosuppressant medication. Of particular concern are TB, 

opportunistic infections and invasive fungal infections [53, 54]. In 2008, the FDA issued a “Black Box 

Warning” for anti-TNF agents, following numerous reports of severe bacterial, viral or fungal 

infections, including disseminated TB [55].  

Dulai et al. conducted a systematic review evaluating the risk associated with anti-TNF agents 

in pediatric IBD. The results indicate an absolute rate of serious infections of 352 per 10 000 person-

year follow-up, with no evidence that infection rates were higher in children receiving anti-TNF 

therapy compared to those on IMM alone. However, they noted that corticosteroids use was 

associated with higher rates of infections in children. Similar findings were observed also when 

compared with anti-TNF use in adults [56]. 

Several studies have evaluated infections rates in children with IBD treated with biologics. In 

the REACH study, which included patients with moderate to severe CD, the overall infection rate 

was 54.5% [57]. Also, Hyams et al. reported in the IMAgINE study that 67% of patients (N=129) 

experienced infectious events [58]. 

In a systematic review of literature, Toussi et al. examined infectious AE in pediatric IBD patients 

exposed to ADA or IFX. They found that mild upper respiratory tract infections were the most 

commonly reported, with incidence rates varying widely from 3% to 77%. Severe infections were less 

common, with reported rates ranging from 0% to 10%. The authors conclude that these broad ranges 

may be attributed to several factors, including inconsistent case definitions, varying study designs, 

and differences in treatment regimens. Additionally, the presence of comorbidities and variations in 

reporting methods may contribute to this wide range of reported infection rates [59].  

In our study, the overall incidence of infections is 12.5 % and includes moderate to severe 

infections of various etiology. These findings are consistent with previous reports. For instance, 

Szymanska et al. reported a similar infection rate of 12.2% in Polish CD pediatric patients. They 

primarily note respiratory and digestive infections, as well as one case of oral candidiasis [60]. Our 

results, although indicate comparable rate of infections, include a broader range of observed infection 

of different types and severity.  

According to Ardura et al. the risk of infectious complications associated with the use of anti-

TNF agents is not constant over time. The results of their research suggests that patients are most 

vulnerable during the initial 3-6 months after initiation of anti-TNF therapy. However, the overall 

risk varies with the type of molecule and the duration of exposure [24].  
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Cullen et al. reviewed data from rheumatological studies regarding infections associated with 

anti-TNF use. They reported that viral infections account for 30% of all infections and 11% of serious 

infections in patients using these biologics. The authors noted that for IBD patients specifically, VZV 

is a particular concern [61]. 

Schreiner et al. reported that reactivation of VVZ causing herpes zoster is demonstrated in 

children with IBD, the authors underscoring that differences in incidence are based on gender and 

IBD subtype [62]. 

With the use of IFX, the rate of herpes zoster in adolescents with IBD as reported by Veres et al. 

were 3.7%, comparable with the one found in our study (4.8%) [63]. This similarity in incidence rates 

suggests that our findings are consistent with previously published data on herpes zoster risk in 

children. 

We experienced endogenous reactivation of VVZ in two patients, one UC patient treated with 

IFX monotherapy with an optimized dose (8mg/kg) and in one CD patient, treated with combination 

therapy (ADA, optimized regimen in combination with azathioprine for almost 3 years). A great 

contribution, most probably was represented by the fact that because in our country there is not 

included in the National immunization Program for VVZ vaccination in children and we witness 

high incidence rates of infection, especially in children under 9 years of age [64]. Biologic agents and 

azathioprine were temporary discontinued and resumed after specific antiviral treatment for both 

patients.  

According to Dorhoi et al., TNFα has a crucial role in the immune response against M tuberculosis. 

TNFα is essential for granuloma formation which represents aggregations of specialized macrophage 

and lymphocytes that play a vital role in restricting the dissemination of M tuberculosis from different 

sites [65]. 

Studies have shown that the use of anti-TNF medications in adults with rheumatological 

diseases and IBD is associated with an increased risk of TB reactivation.  In a report of the North 

American Society of Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN) upon the 

diagnosis and monitoring of infectious diseases in pediatric IBD patients receiving anti-TNF agents, 

the authors reported that this risk is approximately 4 to 5 times higher in patients receiving anti-TNF 

therapy compared to those that did not receive these medications. The same paper report that anti-

TNF agents independently contribute to this elevated risk. Moreover, the authors noted that 

combining anti-TNF drugs with other immunomodulators further increases the likelihood of TB 

reactivation [24]. 

According to Romania’s National Strategy on Tuberculosis Control, Romania holds the highest 

burden of TB among European Union (EU) members, including pediatric and multidrug resistant 

(MDR) TB. The report states that Romania accounts for 23,5% of the total TB cases reported in EU, 

with a pediatric incidence of 12,8%000 in 2019 [66]. 

There are few reported data upon the risk of developing tuberculosis in pediatric IBD patients 

receiving anti-TNF agents. Cruz et al. reported a decade ago the first two cases of disseminated TB 

associated with IFX use in children with IBD [67]. More recently, two additional cases have been 

described: a 13-year-old girl with CD which developed pulmonary TB after sequential treatment with 

azathioprine, adalimumab and ustekinumab [68] and another 12-year-old girl with CD who was 

diagnosed with disseminated TB and reactive polyarthritis (Poncet’s disease) following treatment 

with azathioprine, adalimumab and Ustekinumab [69].  

Despite the general observation that pediatric patients under anti-TNF treatment are at-risk of 

developing severe TB, particularly those diagnosed with CD and juvenile idiopathic arthritis [70] a 

systematic review and meta-analysis by Kedia et al. focusing on adult IBD patients treated with IFX 

or ADA found that TB risk is more closely related to local TB prevalence rather than the associated 

treatment regimens [71].   

In our study we report the case of a 13-year-old girl with refractory CD treated with combination 

therapy (optimized regimen of ADA both dose augmentation and weekly administration, in 

combination with azathioprine), despite of a negative IGRA test at baseline and annual screening, 

which developed severe bronchopulmonary TB 30 months after initiation of ADA treatment. 
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Although developing TB is the most prevalent in the first three months of anti- TNF therapy, in our 

case the disease occurred later most probably because of the recently intensification of her 

therapeutical regimen. It is difficult to assess whether this was a reactivation of a latent TB (implying 

a false negative IGRA testing) or a new infection given the fact that the patient, besides the 

immunosuppressive regimen, experienced repeated hospitalizations and she came from a low 

socioeconomic environment. Last but not least, the high prevalence of TB in our country must not be 

out of sight.  ADA was interrupted and she received specific tuberculostatic treatment. Biologics 

were resumed after 2 years, and because of chronic active evolution of her CD with perianal disease 

even under combo-therapy ADA and azathioprine, IFX was initiated.  

Based on current evidence, TB screening at baseline, treatment of latent tuberculosis and yearly 

follow up assessment of possible mycobacterium infection may lower the prevalence of tuberculosis in 

anti-TNF treated patients, even in high tuberculosis prevalence countries.  

Concerning HPV, especially types 6 and 11, is known to cause condylomata acuminata, which is 

typically transmitted through sexual contact [72]. 

While the increased risk of HPV-associated cancer in IBD patients is well-documented, there is 

limited research on the prevalence of low-risk HPV infections in this population [73]. 

Several case reports have suggested a potential link between anti-TNF therapy and the 

development or exacerbation of genital HPV lesions. For instance, Antoniou et al. described a patient 

diagnosed with psoriasis who experienced worsening of pre-existing HPV lesions shortly after IFX 

treatment [74]. Similarly, Somasekar et al. reported extensive anogenital warts in a 23-year-old man 

with CD following IFX therapy [75].   

Handisurya et al. found that the risk of anogenital warts was comparable among IBD patients 

regardless of their treatment regimen [76]. These last data are supported by those coming from 

Elmahdi et al. who also report that the occurrence of anogenital warts in a Danish IBD cohort was not 

associated with a specific treatment [77]. Available data on benign HPV infection under anti-TNF are 

conflicting, but given the fact that our patient developed anogenital warts and concomitant severe C 

difficile associated-diarrhea, under combination therapy (IFX and azathioprine) allow us to speculate 

that combined iatrogenic immunosuppression may be responsible, in part, for this infectious co-

occurrence.   

As regards C difficile infection, this is a common complication in pediatric IBD patients [78]. 

Gholam-Mostafaei et al. studied 140 patients with IBD and found that combination therapy with anti-

TNF agents and other immunosuppressants may increase the risk of C difficile infection [79].  Several 

studies have identified IBD itself as an independent risk factor for C. difficile infection, particularly in 

cases with colonic involvement. Issa et al. reported that corticosteroids use increases the risk of C 

difficile infection up to threefold compared to biologics or other immunomodulators [80]. 

According to NASPGHAN clinical report upon diagnosis and prevention of infectious diseases 

in IBD patients receiving anti TNF treatment, C difficile infection in pediatric IBD is more closely 

associated with corticosteroids use rather than anti-TNF therapy [24]. 

Our case of severe and recurrent C difficile infection combined with perianal condylomatosis 

imposed cessation of anti-TNF and immunomodulator treatment and performing a fecal microbiota 

transplant. The patient was then transferred to an adult care unit because of his age (he turned 18 

years); treatment with biologics was resumed with vedolizumab. 

Regarding the infectious episodes, we also report a case of a 17-year-old girl with UC under 

combination therapy IFX and azathioprine who developed severe measles complicated with 

bronchopneumonia and acute respiratory failure that required prolonged hospitalization, 5 months 

after IFX initiation and consecutive optimized dose. To our knowledge, this is the first reported case 

of this occurrence. The measles-mumps-rubella (MMR) vaccine is included in the National 

Immunization Schedule in our country since 1990, but our patient wasn’t vaccinated; moreover, she 

was under combination therapy with azathioprine, leading to a potentially increased iatrogenic 

immunologic deficit. Although we recommend specific immunization in children with IBD without 

immunosuppressive treatment, the severe acute colitis imposed urgent initiation of the specific 

immune suppression which postponed the vaccination and therefore increased the risk of developing 
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various infections that could be prevented. IFX and azathioprine were interrupted and she received 

specific treatment including immunoglobulins. IFX was restarted after 4 weeks but without 

azathioprine because of persistent leukopenia. She also developed an acute infusion reaction 2 

months after resuming the anti-TNF agent. IFX was stopped and after a period of wash-out, ADA 

was introduced.  

Concerning this particular condition, we found one relevant case in adult population reported 

by Wichman et al. They described the case of a 26 years old female diagnosed with CD who was 

receiving combination therapy with gut-specific biologic (vedolizumab) and methotrexate. Despite 

previous MMR vaccination, the patient’s measles antibodies became undetectable [81]. This case 

report is noteworthy as it demonstrates how immunosuppressive therapy can potentially 

compromise vaccine-induced immunity, thereby indirectly highlighting the risks associated with 

inadequate/absent immunization encountered in our patient.   

Current literature regarding the relationship between infection risk and monotherapy versus 

combination therapy in IBD patients is conflicting. Toruner et al. found that the individual use of 

steroids, thiopurines or anti-TNF agents increased infection risk with an odds ratio (OR) of 2.9 (95% 

CI: 1.5–5.3). They noted that concomitant use of two or three of these treatments further amplified 

this risk (OR14.5, 95%CI:4.9–43) [82]. However, meta-analyses of randomized controlled trials (RCT) 

suggest that combination therapy does not necessarily increase overall AE rates, including infections. 

In fact, the studies indicate that combining anti-TNF agents with immunomodulators may result in 

lower infection rates compared to co-administration of steroids [83, 84, 85]. 

In the SONIC study, which evaluated the efficacy of combination therapy with IFX and 

azathioprine in CD treatment, the authors suggested that this combination therapy did not 

significantly increase the risk of severe infections (including TB) [86]. Completing these observations, 

The Crohn Therapy, Resource, Evaluation, and Assessment Tool registry indicated that the severity 

of the disease activity was the primary factor associated with serious infection in individuals with 

CD (hazard ratio [HR], 2.24; 95% CI: 1.57–3.19) [87]. 

Our observations are partially discordant with these findings. Adding an immunomodulator to 

biologic therapy is apparently responsible of a higher percentage of infections in our cohort, but these 

observations are not sustained by statistical significance, thus limiting our possibility in formulating 

a clear conclusion, most probably because of small sample size.   

HV is a condition affecting small blood vessels that can be triggered by infections, certain 

medications or have unknown etiology [88]. The histopathological hallmark of HV is leukocytoclastic 

vasculitis, characterized by neutrophil degeneration due to local immune complex formation. Parra 

et al. analyzed the ongoing dilemmas regarding the pathogenesis of anti-TNF associated vasculitis, 

suggesting potential mechanisms such as antibody formation against anti-TNF molecules or cytokine 

ratios disturbances, in favor of Th2 lymphocytes [89]. The diagnosis of anti-TNF associated vasculitis 

is difficult to establish in cases of IBD, as vasculitis can also occur as an extraintestinal manifestation 

of the disease itself. Way et al. suggest that the timing of symptoms onset in relation to medication 

administration and assessing the disease activity can help in establishing the etiology [90]. Giorgio et 

al. describe the case of anti-TNF associated vasculitis in a 13-year-old girl with ulcerative pancolitis 

who developed the condition one year after IFX initiation, persisted under ADA and ustekinumab, 

prednisone, colchicine, mycophenolate mofetil, azathioprine, before ultimately responding to 

cyclosporin [91].  

Early on the history of biologics use, there is a report by Pastore et al. describing four cases 

(36.4%) of anti-TNF vasculitis in patients with UC, all of them being associated with the use of IFX. 

The authors noted that vasculitis typically developed within a few months of starting IFX therapy, 

with onset ranging from 6 to 38 weeks. Importantly, this complication occurred despite adherence to 

standard administration protocols, including premedication with steroids and chlorphenamine [92].  

Our patient developed the condition almost 10 years after the first infusion of IFX. She was in 

histological remission at the time of vasculitis onset and IFX was administered in a standard regimen. 

All her immunological work-up was within normal range and the skin of the lower limbs was the 

only location involved, represented by palpable, nonpruritic purpura. Remarkably, she tolerated IFX 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 10 December 2024 doi:10.20944/preprints202412.0778.v1

https://doi.org/10.20944/preprints202412.0778.v1


 12 

 

for 10 years. Moreover, she associates specific anti-IFX antibodies 4 years prior to the dermatological 

AE. The vasculitis persisted under IFX therapy; the family did not agree to discontinue IFX treatment 

and initiate steroids administration, thus the purpura persisted. Although this is a longer interval 

than the ones reported in children, there are reports in literature of similar time-frames in adults. Wu 

et al. describe the case of a man who had been on IFX for 13 years and developed HV, with favorable 

outcome after treatment cessation [93]. Moreover, the fact that the occurrence of purpura was in a 

period of inactivity regarding the UC (for at least 2 years), strongly suggests the causality between 

anti-TNF treatment and the occurrence of HV.   

EN is described as a septal panniculitis of the subcutaneous fat tissue resulting from a delayed 

hypersensitivity reaction [94]. While EN is a recognized extraintestinal manifestation of IBD [95] anti-

TNF agents have also been implicated as potential triggers in adult studies [96, 97]. Shivaji et al. 

suggest that the temporal relationship between biologic therapy initiation and EN onset is crucial in 

distinguishing between disease-related and treatment-induced EN [98]. Intriguingly, Zippi et al. note 

that anti-TNF agents can serve as a therapeutic option for EN in IBD patients [99]. 

Our patient developed EN three months after initiation of ADA therapy which was rapidly 

administered in an optimized regimen and combination therapy because of poor disease control; co-

incidental is the occurrence of antibodies against ADA simultaneously with the EN onset. Because of 

potential poor adherence to periodic admissions for IFX infusions and active disease, the current 

treatment plan was continued.  

Our study has several limitations. First of all, the retrospective nature of data collection may 

result in missing data or incomplete medical records. The observational nature of the study makes it 

challenging to establish direct causal relationships between the administered treatment and the 

reported AE. Moreover, confounding factors not accounted for in the study design may influence 

these associations. The relatively small sample size in our study limits the statistical power to detect 

significant associations between the administration of anti-TNF agents and outcomes and also limit 

the extrapolation of our findings to larger patient populations. 

These limitations emphasize the need for larger, prospective studies to confirm our findings and 

further interpret more accurate the relationship between biologic therapies and AE in pediatric IBD 

patients. Despite these shortcomings, our study provides valuable observations that can enlarge our 

knowledge and guide future research in this field of interest. 

4. Materials and Methods 

This is a retrospective single center study. Pediatric IBD patients diagnosed according to 

ESPGHAN Porto criteria [25] were recruited from the Department of Pediatric Gastroenterology of 

“Grigore Alexandrescu” Emergency Hospital for Children in Bucharest, Romania, between January 

2015 and October 2024. Anti-TNF treated patients were included. All clinical and laboratory data 

were collected from the hospital’s database. The study was approved by the Ethics Committee of our 

Institution (reference number 34/7.10.2024). 

Age at diagnosis and at inclusion (years) were noted. Disease extension and also behavior were 

noted for UC respectively CD, as indicated by the ESPGHAN Paris classification for diagnosis of IBD 

in children [26]. 

The decision to start anti-TNF treatment was made by the treating gastroenterologist, according 

to the disease and patients characteristics, with the consent of the patients’ parents. Both IFX and 

ADA were administered according to current ESPGHAN guidelines, in a scheduled manner. Time 

(months) since the initiation of anti-TNF therapy until AE occurred was noted. 

Regarding the administered molecule, median dose/kg/administration and IQR were noted for 

IFX-treated patient. For ADA, treatment administration was divided in standard or optimized 

regimen (either dose escalation or weekly administration). Combination therapy was defined as co-

administration of an immunomodulator (IMM, azathioprine) for at least eight weeks prior to biologic 

therapy. Considering the administrated molecule, for the accuracy of statistical processing, patients 

were divided in “IFX-only” and IFX and/or ADA, sequential therapy”.  
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AE were categorized for clarity per etiology and systems, according to the available literature in: 

non-infectious complications as hypersensitivity reactions (acute infusion reactions, anti-drug 

antibodies formation), dermatological effects such as erythema nodosum (EN) and vasculitis, 

neurologic effects such as acute demyelinating reactions (Guillain Barré syndrome, GBS) and 

infections. Minor respiratory infections that were managed locally with the general practitioner were 

not taken into account.  Besides suggestive clinical manifestations, the AE were confirmed on the 

basis of specific tests: IgM specific antibodies for viral infections, radiology, interferon-gamma release 

assay (IGRA) and polymerase chain reaction (PCR) assay from sputum for tuberculosis (TB), the 

detection of Clostridioides difficile (C difficile) toxins from stool was possible with an enzyme-linked 

immunosorbent assay (ELISA) test. Cases of C difficile infection identified on glutamate 

dehydrogenase (GDH) and/or nucleic acid amplification tests (NAATs) testing, without detection of 

toxins A and/or B were excluded. Moreover, cases that were mild and did not required hospitalization 

were also excluded.  

Skin biopsies were undertaken for EN and vasculitis, cerebrospinal fluid analysis and 

electromyography for GBS. Anti-drug antibodies were determined by chemiluminescence 

immunoassay (CLIA). Allergic reactions were divided according to their severity into five severity 

grades, according to National Cancer Institute [NCI] at the National Institutes of Health [NIH] in the 

USA. They range from mild: (requiring observation only) through moderate (usually oral 

intervention is sufficient) and severe (vital organ involved but not life-threatening; usually requires 

pa medication) to life-threatening (multi-system involvement of vital organs, urgent and critical care 

required) and death [27]. 

Statistics 

In the context of statistical analysis the following software was used: SPSS v26 and Python v3.12 

(scipy.stats module) and R platform. For categorical variables, both the Chi-square test and Fisher's 

Exact Test were performed. Fisher's Exact Test was preferred in cases where sample sizes were small 

or where expected frequencies in contingency table cells were below 5, ensuring robustness and 

accuracy of the p-values. Continuous variables were evaluated for normality using the Shapiro-Wilk 

test. Given that the data were not normally distributed, the Mann-Whitney U Test (a non-parametric 

test) was applied to compare medians between groups. A linear regression analysis was conducted 

to examine the relationship between age at diagnosis and time to therapy initiation. For continuous 

variables, due to their non-normal distribution, medians and interquartile ranges (IQR) were reported 

as measures of central tendency and dispersion. A p value < 0.05 was considered as the threshold for 

statistical significance.  

5. Conclusions 

Anti-TNF agents, particularly IFX, are widely used in pediatric IBD patients, especially in older 

children, with a significant proportion of patients receiving combination therapy with azathioprine. 

Adverse events are protean, affecting over half of the patients, with anti-drug antibody formation 

being the most prevalent issue. ADA treatment appears to be associated with a higher risk of adverse 

events compared to IFX. Combination therapy seems to slightly increase the risk of certain adverse 

events, particularly infections, but may not significantly impact others like acute infusion reactions 

or antibodies formation. Our findings underscore the importance of watchful monitoring for rare but 

serious adverse events in patients receiving both combination therapy and monotherapy with anti-

TNF agents.  

This study highlights the need for careful monitoring of pediatric IBD patients on biologic 

therapies, especially those on combination therapy or ADA treatment. Further research with larger 

sample sizes is needed to confirm these findings and to better understand the risk factors for AE in 

pediatric IBD patients receiving anti-TNF agents. 

The fact that biologics offered new and awaited perspectives for IBD treatment since their 

creation cannot be disregarded. However, prolonged steroid-free remission, better prognosis and 

improved quality of life come hand in hand with the risk of a wide-range of adverse reactions. One 
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must take into account both well proven benefits and possible risks. In an era of rapidly improving 

therapies, “Above all else, do no harm” must be considered with every therapeutical decision. Extension 

of this research in other centers will improve our understanding regarding possible AE, leading to 

optimal use of anti-TNF molecules. 
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