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Abstract

Background: Inflammatory Bowel Disease (IBD) is a chronic inflammatory condition of the intestine, characterized by periods of remission and
relapse. The management of the disease implies long-term treatments in the majority of patients, with risk for adverse effects, ranging from mild
symptoms to severe complications that may necessitate adjustments or discontinuation of the therapy. Our objective was investigating the frequency
and types of these events in a pediatric cohort from a level 3 central hospital.

Methods: A retrospective observational analysis was performed of all paediatric patients with IBD followed in the Pediatric Gastroenterology
Unit from a level 3 central hospital.

Results: A total of 400 pediatric cases diagnosed with IBD were analyzed, comprising 246 with Crohn’s disease (CD), 137 with Ulcerative
Colitis (UC), and 17 with IBD-unclassified (IBD-U). In our cohort, 34 (8.5%) experienced at least one drug-related adverse effect (AE) necessitating
discontinuation of the medication. The most common AE was acute pancreatitis due to azathioprine. Infliximab was discontinued because
of anaphylactic reaction in 4 patients and psoriasis in 2 patients. For oral 5-ASA 3 patients had gastrointestinal intolerance, which required
discontinuation. 33 patients who underwent drug discontinuation, 18 were under combined therapy involving at least 2 concomitant drugs.

Conclusions: Discontinuation due to adverse drug events is common among paediatric patients with IBD. Despite all the efforts to minimize
such effects, the primary risk factor seems to be the utilization of combined therapy. Physicians should be aware of these to discuss safety profile and
search a continuous balance between efficacity and the occurrence of potential lateral damages.
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Introduction
the risk of bowel injury but also to guarantee adequate growth and

Inflammatory Bowel Disease (IBD) is a chronic inflammatory normal development of children [1-3]

condition of the intestine with a course characterized by the

occurrence of episodes of remission and relapse. One of the targets However, despite their efficacy in the control of inflammation,
of treatment is to avoid disability of the organ related to the most of the used drugs have the potential to cause adverse effects,
continuous inflammatory activity. As such, long-term treatments ranging from mild symptoms to life-threatening complications,
are required for disease control in most patients, not only to reduce ~ requiring adjustment or discontinuation of therapy. In pediatric
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population, adverse effects have been related to different class of
drugs, namely azathioprine with a need of discontinuation of 10%
to 22%. Regarding tumor necrosis factor (TNF) - alpha antagonist,
the percentage of adverse effects seem to be minor, namely risk for
serious infections, when compared to patients treated with steroids
[4-8].

This issue is particularly relevant in pediatric population
considering the early age of use the drugs, predictably long time of
exposure, frequent need of combination therapy and sequential use
of biologic therapy.

A great variety of new biological agents are available now days,
most of them used off-label in pediatric patients, while phase 2
and 3 trials are ongoing. Real-world studies in pediatric patients
suggest positive outcomes but strict vigilance concerning safety
issues should be maintained [9-13].

Given the reduced number of studies with specific
pediatric evaluation of adverse effects associated to treatment
discontinuation, it was our purpose investigate frequency and type
of this events in a pediatric cohort from a level 3 central hospital.

Materials and Methods

We performed a retrospective review, that included paediatric
patients with IBD (up to 18 years old). Data about demographic
variables (gender, age) and IBD treatment, including the drug
and drug-related adverse effects necessitating treatment
discontinuation, were collected. For these cases we characterized
the type of adverse effect, IBD type and age at diagnosis, the type of
therapy (combined or single).

We investigated also what was the frequency of adverse events
related to the use of multiple (at least two) drug treatments in IBD
patients.

Results
Table 1: Number and proportion of patients with AE necessitating drug discontinuation among the total number of patients exposed to that drug, by
diagnosis.
| oomg [ mew | weae [ BDUR@) | TOTALRAGY)
Azathioprine 15/197 (7.6) 5/83 (6.0) 0/11 (0.0) 20/291 (6.9)
Infliximab 9/150 (6.0) 1/30(3.3) 0/4 (0.0) 10/184 (5.4)
5-ASA 1/22 (4.5) 3/113 (2.6) 0/15 (0.0) 4/150 (2.7)

CD = Crohn disease; UC= ulcerative colitis; IBD-U= inflammatory bowel disease; 5-ASA (5-aminosalicylic acid)

A total of 400 pediatric cases with a diagnosis of IBD were
analysed, of which 246 (61.5%) with Crohn disease (CD), 137
(34.3%) with ulcerative colitis (UC) and 17 (4.3%) with IBD-
unclassified (IBD-U). In our cohort, 34 (8.5%) had atleast one drug-
related adverse effect (AE) that required drug discontinuation.
Azathioprine caused AE requiring drug cessation in 6.9% (20/291)

of patients, followed by TNF-alpha antagonist infliximab (5.4%;
10/184) and oral 5-ASA (2.3%; 4/150) as represented in Table 1.

Demographic characteristics of patients with AE compared
to patients without AE are presented in Table 2. There was no
differences between these two groups of patients with regards to
gender, diagnosis and age at diagnosis.

Table 2: Characteristics of Inflammatory bowel disease patients grouped by drug-related adverse effects (AE) versus no drug AE.

Total number of patients: n = 400 34 (8.3) 366 (91.7) 400 (100)
Gender 091

Male 13 (36.4) 204 (55.7) 217 (54.3)

Female 21 (61.7) 162 (44.3) 183 (45.7)
Diagnosis 0.34

CD 25 (73.5) 221 (60.4) 246 (61.5)

uc 9(27.3) 128 (35) 137 (34.3)

IBD-U 0 (0) 17 (4.6) 17 (4.3)
Age at diagnosis (median, inter- 13,5.0-17.1 12.1,2.0-17.3 0.28
quartile range)

AE = adverse events; CD = Crohn disease; UC= ulcerative colitis; IBD-U= inflammatory bowel disease
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Regarding the group with AE that required drug cessation,
the most common was acute pancreatitis due to azathioprine
(documented in 8 cases), followed by digestive intolerance
including vomiting and abdominal pain (in 7 cases). The most severe
case occurred with a female patient who discontinued treatment
with azathioprine due to the diagnosis of Hodgkin’s lymphoma
(unrelated to EBV infection). The mean duration of treatment until
discontinuation was 17.3 [2-56] weeks. None of these patients
had genetic variations in the thiopurine methyltransferase gene
(TPMT).

Infliximab was discontinued because of anaphylactic reaction
in 4 of 10 (40%) patients and psoriasis onset in 2 of 10 (20%)
patients. For oral 5-ASA 3 patients had gastrointestinal intolerance,
which required discontinuation.

There was a total of 4 cases of opportunistic infection, 2
pulmonary tuberculosis under treatment with infliximab and 2
cases of symptomatic primary EBV infection in children under
azathioprine.

Among the 33 patients experiencing drug cessation, 18 (54.4%)
were under combined therapy (at least 2 concomitant drugs).
Azathioprine was part of the concomitant drugin 23 (69.7%) cases.

Additionally, we had 33 patients treated with different classes
of biologicals, without evidence of adverse events: Adalimumab 20;
Vedolizumab 6; Ustekinumab 6 and Tofacitinib 1 patient. Among
these patients, all were previously exposed to 1 or 2 different
biological agents, namely Infliximab.

Discussion/Conclusion

In our study, we present data of a pediatric cohort with
significant number of patients, evaluating the frequency and
type of IBD drug-related side effects that required treatment
discontinuation. Treatment of paediatric IBD patients should be
looked like a continuous balance between the need of guaranty
efficacity in different domains (control of the inflammation, growth,
mental health, etc) and safety in order to minimize the occurrence
of potential lateral damages.

In our cohort, the total prevalence of drug cessation because of
AE was 8.5%. Azathioprine was the drug most frequently associated
with adverse effects, followed by infliximab, and 5-ASA. Twenty
of 315 (6.3%) patients had to stop azathioprine mainly because
pancreatitis or gastrointestinal intolerance, which are the most
associated side effects according to the literature. However, this
prevalence is lower when compared with other paediatric studies,
where 10.3% - 22% paediatric IBD patients had to discontinue
azathioprine due to AE [4-8]. As expected, evaluation of thiopurine
methyltransferase (TPMT) do not predict all cases of leukopenia
and azathioprine-specific hypersensitivity reactions. In our group,
and according the ECCO/ESPGHAN guidelines, the determination
of TPMT genotype or phenotype is systematically performed to
identify patients at greater risk of profound myelosuppression
and that way enables us to the adjust the maximal dose to be used
with security in those that are herterozygous mutants or even
contraindicate its use in those that are homozygous mutants for
TPMT [1, 2].
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Two patients under azathioprine presented symptomatic
primary EBV infection and azathioprine was promptly discontinued.
We know that a significant proportion of new pediatric Portuguese
IBD patients are EBV-naive; for that reason, and as previously
described, we preform systematic screening of EBV status, which
enables the identification of patients at risk of primoinfection;
the occurrence of symptoms suggestive of acute EBV infection
in seronegative patients should lead to rapid confirmation of the
diagnosis because timely diagnosis may allow the adjustment
of therapeutic strategy sparing patients from potentially severe
iatrogenesis [14].

In our cohort a female patient had the diagnosis of Hodgkin
lymphoma; in this case there was no evidence of EBV infection
before or after the diagnosis of the lymphoproliferative disease.
The possibility of occurrence of lymphoproliferative disorders in
IBD patients is a serious concern. The risk seems to be similar or
slightly higher than that in the general population and is related
to the patient’s age and disease duration. The literature suggests
that thiopurines are associated with a 4- to 5-fold increase in risk of
lymphoproliferative disorders, it increases gradually for successive
years of therapy, and that discontinuing thiopurines reduces the
risk of lymphoma. However, risk-versus-benefit models suggest
that benefits outweigh the risks in the case of thiopurine use [15-
22].

Most of these cases of lymphoproliferative disorders in IBD
patients on thiopurines are associated with EBV and of the non-
Hodgkin type, what was not the case of our patient [18, 23-25]. She
had the diagnosis of Crohn disease and uveitis 6 years before the
diagnosis of lymphoma, was exposed to adalimumab in the first 2
years when she was submitted to ileal resection for ileal stenosis;
after surgery azathioprine was started and maintained for 4 years.
Clinical surveillance should be ensured, always keeping in mind
the possibility of occurrence of malignancy related or not with IBD
treatment.

The TNF-alpha antagonist infliximab was the second more
frequent drug causing AE requiring treatment discontinuation
(5.4%; 10/184), which is a low risk, as described in the literature.
Anaphylactic reactions occurred in 4 patients and were promptly
recognized and treated; these patients were subsequently treated
with adalimumab with good response. The patients with psoriasis
were switched to ustekinumab with control of the disease.

Two of the 184 cases on infliximab treatment had pulmonary
tuberculosis. This risk has been documented in studies carried out
in adults but has not been demonstrated in paediatric patients.[5]
Annual re-screening could be considered especially for patients
with a higher tuberculosis risk; the risk is dependent on the local
disease burden of tuberculosis, and the benefit/risk should always
be considered individually [26,27]. It should be noted that Portugal,
and the North of Portugal in particular, still have a considerable
number of new cases of tuberculosis per year [28]. For that reason,
once a year we repeat the QuantiFERON and proactive inquire the
patients in each visit about respiratory complaints. One of our
patients was symptomatic and the other presented the annual
QuantiFERON test positive. Both were treated with success and
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restarted the previous treatment with infliximab, after concluding
the treatment of tuberculosis disease.

According to the literature, 5-ASA are well tolerated, which was
also seen in our sample. Only 4 of 150 cases had to discontinue
treatment, most due to gastrointestinal intolerance. No pancreatitis
or nephritis was reported in our cohort.

When evaluating associated factors, there was no difference
between the AE group and the other, with regards to gender,
IBD subtype and age at diagnosis. However, we found a strong
association with AE necessitating drug cessation and combined
therapy (at least 2 concomitant drugs). Azathioprine was the
commonest concomitant drug in our cohort. Current guidelines
recommend the use of combined therapy between azathioprine and
infliximab for maintenance of remission in Crohn’s and ulcerative
colitis, ideally for 6 to 12 months; but in clinical practice we all
have the experience that some patients need to maintain combined
treatment for longer periods of time because of the aggressivity of
the disease in order to obtain a better control and prevent bowel
damage [1,2]. In an Swiss IBD paediatric cohort study, it was
identified that the use of at least 3 IBD drugs increased the risk of
AE [4]. A combination of different new class of biological therapy
has been reported in small series of patients but we do not have
personal experience in this field [29].

We found an association of concomitant use of 2 or more drugs
and an increased risk of AE. However, we cannot determine whether
an increased risk of AE is due to an accidental drug interaction or
a cumulative effect of each drug when using 2 or more drugs at the
same time.

In our study drug levels were not captured. Therefore, we were
not able to filter, for example, for dose-dependent AE.

In conclusion, adverse drug events leading to discontinuation
are frequent in pediatric IBD patients despite all the efforts to
minimize these effects. The strongest risk factor appears to be
the use of combined therapy. Physicians should be aware of these
aspects related to “old” drugs and be alert to possible adverse
effects of “new” drugs, in order to be able to discuss safety profile
and treatment strategies with patients.
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