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Abstract
Introduction Inflammatory bowel disease (IBD) frequently requires chronic immunosuppressive treatment and active involve-
ment from patients during treatment decision making. Information about the risk of developing adverse drug reactions 
(ADRs) to IBD therapies is required in this process.
Objective The aim of this study was to describe the ADRs reported in IBD patients from real-world data, using the Dutch 
nationwide IBDREAM registry, and compare the occurrence and cumulative incidences with the Summary of Product 
Characteristics (SmPC) of the associated drugs.
Methods In this retrospective multicentre study, ADRs related to IBD medication were assessed. Only reports associated 
with the use of drugs used for the maintenance treatment of IBD were included. All ADRs were verified by healthcare pro-
fessionals and coded by trained pharmacovigilance assessors.
Results In total, 3080 ADRs were reported in 1179 patients. Twenty-three new drug–ADR associations related to the use 
of azathioprine, mercaptopurine, infliximab, oral mesalamine and thioguanine were reported in the IBDREAM registry that 
were not mentioned in the corresponding SmPCs. The most frequently reported new association was pyrexia for azathioprine 
(3.1%) and mercaptopurine (4.9%). In addition, there were seven ADRs with a higher cumulative incidence in IBDREAM 
compared with the SmPC, and included, among others, arthralgia during mercaptopurine use (2.5%), and diarrhoea (1.4%), 
alopecia (1.2%) and infections (1.6%) during azathioprine use.
Conclusions Based on real-world data, ADR reporting demonstrated new ADRs and higher incidences of ADRs to IBD 
therapies. This information will contribute to drug safety by updating the SmPCs, allowing better risk assessment and com-
munication towards patients.
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1 Introduction

Inflammatory bowel disease (IBD), encompassing ulcera-
tive colitis (UC), Crohn’s disease (CD) and IBD unclassified 
(IBD-U), is characterised by a chronic relapsing and remit-
ting inflammation of the digestive tract [1, 2]. Immunosup-
pressants and biologicals are used to induce and maintain 
remission in IBD [3]. The selection of therapy is based on 
several factors, including location and severity of inflam-
mation, previous treatment response, possible adverse drug 
reactions (ADRs) and patient preferences. As IBD requires 
lifelong treatment, patients are actively involved in treat-
ment decision making and are informed about the risks and 
benefits of all treatment options, including possible ADRs.

Current drug safety profiles may not reflect the complete 
spectrum of ADRs as provided in the Summary of Product 
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Key Points 

Through the use of real-world adverse drug reaction 
(ADR) data from an inflammatory bowel disease (IBD) 
patient registry, we found 24 new drug–ADR associa-
tions related to the use of IBD maintenance medication.

The most frequently reported new drug–ADR associa-
tion was pyrexia for azathioprine (3.1%) and mercap-
topurine (4.9%).

We found several higher cumulative ADR incidence 
rates in the patient registry compared with the corre-
sponding Summary of Product Characteristics (SmPCs).

Real-world ADR data from patient registries provide 
an added value on incidences of ADRs compared with 
information in the SmPCs.

The findings of this study will contribute to drug safety 
by updating the SmPCs, allowing better risk assessment 
and communication towards patients.

with the SmPCs of the associated therapies. Furthermore, 
secondary aims were to describe new drug–ADR associa-
tions that were not included in the current SmPCs, and inci-
dences of ADRs different from or unknown in the SmPCs.

2  Methods

2.1  Study Design and Patient Population

In this retrospective multicentre cohort study, we described 
the frequency of ADRs reported in IBD patients from real-
world data collected in the IBDREAM registry, and com-
pared this with data from clinical trials, post-authorisation 
marketing studies, and spontaneous reports, summarised in 
the SmPCs (see Fig. 1). All included patients had a clinical 
diagnosis of CD, UC or IBD-U according to international 
guidelines. We assessed all ADR reports related to IBD 
medication originating from the IBDREAM registry that 
were reported to Lareb. ADRs were included if they were 
associated with the use of drugs indicated for maintenance 
treatment of IBD: adalimumab, azathioprine, golimumab, 
infliximab, mercaptopurine, mesalamine, methotrexate, thio-
guanine, ustekinumab and vedolizumab. For methotrexate, 
ADRs were analysed separately for oral and subcutaneous 
administration. For mesalamine, ADRs were analysed sepa-
rately for either oral administration or rectal administration. 
The cumulative incidences of the ADRs were calculated 
and compared with the associated SmPCs. Therefore, a 
total of 12 SmPCs were used in this study [9–20]. All ADRs 
reported up to 24 July 2020 were collected.

2.2  Data Source and Processing

Data were retrieved from the IBDREAM registry, a multi-
centre IBD registry in The Netherlands that prospectively 
collects medical data, including ADRs, from IBD patients 
in daily practice in five hospitals in The Netherlands [5]. 
Enrolled patients received a personal and secure account 
within the IBDREAM registry, allowing them to report 
ADRs to their HCP. Within IBDREAM, patients can select 
one of the used drugs and report ADRs related to this 
specific drug. These ADRs were verified by the HCP and 
recorded in the IBDREAM registry. In addition, ADRs were 
retrieved from the electronic healthcare records or directly 
recorded by the HCP during an outpatient visit. All ADRs 
were entered in an open text field. Thus, both patients and 
HCPs may report ADRs, while all ADRs were verified and 
registered by HCPs.

For this study, all included ADR reports were directly 
forwarded to Lareb for analysis. Subsequently, the ADRs 
were coded by trained pharmacovigilance assessors of 
Lareb according to the Medical Dictionary for Regulatory 

Characteristics (SmPC). The SmPC is the summary of data 
derived from clinical trials, post-authorisation safety studies 
and spontaneous reports [4], and provides information for 
patient information leaflets (PILs). Both the SmPC and the 
PIL are used to inform patients and healthcare profession-
als (HCPs) on drug safety. Therefore, information on ADRs 
in the SmPC should match with ADRs observed in daily 
practice. However, as the information in the SmPC is based 
on controlled circumstances of (pre)clinical trials, both the 
SmPC and PIL may not give an accurate overview of the 
type and incidence of ADRs in the daily clinical setting. In 
turn, it may be challenging to choose the most favourable 
drug for each patient considering individual factors such as 
comorbidities and comedication.

Nationwide registries collecting real-world data about 
ADRs may be used to enlarge the SmPC and for future 
updates on postmarketing surveillance of drugs. The 
IBDREAM registry is a multicentre registry specifically 
developed for IBD patients treated in The Netherlands [5]. 
ADRs that are registered in IBDREAM are directly, elec-
tronically forwarded to the Netherlands Pharmacovigilance 
Centre (Lareb) [6]. Information about real-world ADR inci-
dences may provide a better understanding of possible risks 
of treatment options for both patients and HCPs, which may 
improve clinical care of IBD patients. Subsequently, this 
may improve clinical care of IBD patients in addition to 
other factors such as personal risk factors and the course of 
an ADR. Therefore, the aim of this study was to describe the 
frequency of HCP-reported ADRs in IBD patients from real-
world data, using the IBDREAM registry, and compare this 
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Activities (MedDRA) codes, version 20.1 [7]. MedDRA 
contains five hierarchical grouping levels, ranging from a 
very general description to a very specific description. The 
most specific level is the ‘Lowest Level Term’ (LLT), which 
is linked to only one ‘Preferred Term’ (PT). PTs are then 
grouped into ‘High Level Terms’ (HLTs) based on anatomy, 
aetiology and function. HLTs are consecutively linked to 
‘High Level Group Terms’ (HLGTs) and finally grouped into 
‘System Organ Classes’ (SOCs) based on either aetiology, 
manifestation site or purpose. In this study, PTs were used to 
describe ADRs. The following data from IBDREAM were 
retrieved and used: date of birth, sex, age, drugs, product 
name, route of administration, dosage, start and stop dates 
of the drug, description of the ADR, start date of the ADR, 
change in treatment due to the ADR, ADR as LLT, PT, HLT, 
HLGT and SOC, and hospital source.

In the current study, the SmPCs of the included drugs 
were used as a reference. These SmPCs were extracted 
from the online database of the Dutch Medicines Evalua-
tion Board [8]. As every drug product has its own SmPC, 
the most recently revised version of each drug was used as 

a reference in this study. In each SmPC, known ADRs are 
tabulated per SOC per frequency category and can be found 
in Sect. 4.8 . The frequency categories are described as ‘very 
common’ (≥ 10%), ‘common’ (≥ 1% to < 10%), ‘uncom-
mon’ (≥ 0.1% to < 1%), ‘rare’ (≥ 0.01% to < 0.1%), ‘very 
rare’ (< 0.01%) or unknown.

2.3  Data Analysis

Baseline characteristics are presented as mean with standard 
deviation (SD) or frequency with percentage (%). For all 
ADRs included in this study, cumulative incidences were 
calculated comparable to the frequency measure used in the 
SmPCs. If a specific drug–ADR association was reported 
more than once in the same patient, all individual ADR 
reports were included in the analysis. However, an intended 
rechallenge, which was performed by HCPs to verify a 
drug–ADR association, was not considered a new case 
report. HCPs did not report any intended rechallenges in 
IBDREAM. Subsequently, all calculated cumulative inci-
dences were described and compared with the corresponding 
SmPC. Time-to-onset of the ADR was calculated in days 
between the start date of the drug and start date of the ADR. 
Data analysis was performed using SPSS 25.0 (IBM Corpo-
ration, Armonk, NY, USA).

2.4  Data Presentation

We described the cumulative incidences of reported ADRs 
in the IBDREAM registry that were compared with the inci-
dences in the corresponding SmPCs. All new drug–ADR 
associations with 10 or more case reports registered in the 
IBDREAM registry, but not mentioned in the SmPC, were 
tabulated. These were only included if they had not been 
described in any other SmPC of the related drug. Subse-
quently, all ADRs with a higher cumulative incidence in 
the IBDREAM registry compared with the corresponding 
SmPC, and with 10 or more case reports, were described. 
Finally, all ADRs with an unknown cumulative incidence in 
the SmPC but a known incidence in the IBDREAM registry, 
and with 10 or more case reports, were described. In addi-
tion, all ADRs stratified by drug are described in detail in 
the electronic supplementary material, including cumulative 
incidences.

2.5  Ethical Considerations

The study protocol was approved by the Radboudumc Medi-
cal Ethical Committee [2015-2245], and all patients signed 
written informed consent.

Fig. 1  Study design. ADRs adverse drug reactions, IBDREAM 
Inflammatory Bowel Disease Registry, SmPC Summary of Product 
Characteristics
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3  Results

3.1  Baseline Characteristics

From the 2993 patients included in the IBDREAM regis-
try, a total of 2883 (96.3%) used one of the included drugs 
in the current study. A total of 3080 ADRs were reported 
in 1179 patients. Baseline characteristics are presented in 
Table 1. Overall, 40.9% of all patients who used one of 
the included drugs experienced one or more ADRs. Most 
ADRs were experienced by mercaptopurine users (41.9%) 
and the least ADRs were experienced by rectal mesalamine 
users (4.8%). Fewer UC patients (35.6%) than CD patients 
(62.3%) included in the IBDREAM registry used one of the 
included IBD drugs. The mean age was 45.1 years (±15.7) 
and slightly more patients were female (56.0%) than male. 
Patients who experienced ADRs were more often female 
(60.4%). Of all included ADRs, the drug was withdrawn in 
73.4% of cases and the dose was reduced in 1.9% of cases. 
In 3.1% of ADRs, the dose was not changed and in 22.1% 
no information was provided about a change in treatment. 
More specifically, the withdrawal rate due to an ADR per 

drug ranged from 7.4% for golimumab to 55.3% for mercap-
topurine. These withdrawal rates are described in Electronic 
Supplementary Table 2.

3.2  Comparison Cumulative Incidences in IBDREAM 
versus the Summary of Product Characteristics 
(SmPCs)

A total of 3080 ADRs were analysed, encompassing a total 
of 390 unique ADRs. The SmPC of thioguanine reports 
only a few ADRs, resulting in the least comparisons made 
between the calculated cumulative incidences of the ADRs 
attributed to the use of thioguanine compared with the cor-
responding SmPC. All ADRs, including their cumulative 
incidences, stratified by drug, are tabulated in Electronic 
Supplementary Table 1.

3.3  New Drug–Adverse Drug Reaction (ADR) 
Associations

A total of 23 new drug–ADR associations with 10 or more 
case reports were reported in the IBDREAM registry that 
were not mentioned in the corresponding SmPCs (Table 2). 

Table 1  Baseline characteristics

Data are expressed as n (%) unless otherwise specified
ADRs adverse drug reactions, IBDREAM Inflammatory Bowel Disease Registry, IBD inflammatory bowel 
disease, IBD-U inflammatory bowel disease unclassified, SD standard deviation, SC subcutaneous
a Patient demographics unknown for 10 patients
b Patient demographics unknown for 10 patients (14 ADRs)

IBDREAM Registry patients who 
used one of the included drugs

Unique patients 
with  ADRsa

Reported  ADRsb

Total 2883 (100) 1179 (100) 3080 (100)
Age, years [mean ± SD] 45.1 ± 15.7 45.9 ± 15.4 39.5 ± 15.2
Sex, female 1614 (56.0) 714 (60.4) 1883 (61.1)
IBD type
Crohn’s disease 1796 (62.3) 821 (69.6) 2139 (69.4)
Ulcerative colitis 1026 (35.6) 329 (27.9) 822 (26.7)
IBD-U 61 (2.1) 29 (2.5) 119 (3.9)
Drug used
Mesalamine oral 1423 (49.4) 156 (13.2) 274 (8.9)
Infliximab 1407 (48.8) 299 (25.4) 486 (15.8)
Azathioprine 1399 (48.5) 518 (43.9) 778 (25.3)
Mercaptopurine 1104 (38.3) 463 (39.3) 788 (25.6)
Adalimumab 945 (32.8) 150 (12.7) 209 (6.8)
Tioguanine 568 (19.7) 144 (12.2) 204 (6.6)
Mesalamine rectal 525 (18.2) 25 (2.1) 47 (1.5)
Vedolizumab 319 (11.1) 30 (2.5) 49 (1.6)
Methotrexate SC 204 (7.1) 56 (4.7) 103 (3.3)
Ustekinumab 192 (6.7) 48 (4.1) 92 (3.0)
Methotrexate oral 138 (4.8) 28 (2.4) 38 (1.2)
Golimumab 27 (0.9) 5 (0.4) 12 (0.4)
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Most new drug–ADR associations with a high number of 
case reports were associated with the use of azathioprine 
and mercaptopurine. The new drug–ADR associations with 
azathioprine and mercaptopurine were similar, including 
pyrexia, abdominal pain, malaise, fatigue and headache.

3.4  ADRs with a Higher Incidence Compared 
with the SmPC

A total of seven ADRs with 10 or more case reports were 
reported, with a higher cumulative incidence in IBDREAM 
compared with the corresponding SmPCs (Table 3); these 
were most often associated with the use of azathioprine and 
mercaptopurine. Arthralgia associated with the use of mer-
captopurine, autoantibody positive associated with the use of 
infliximab and diarrhoea, and alopecia and viral, fungal and 
bacterial infections associated with the use of azathioprine 
were all reported with a ‘common’ (≥ 1% to < 10%) cumula-
tive incidence in the IBDREAM registry, whereas these were 
all mentioned in the SmPC with an uncommon (≥ 0.1% to 
< 1%) incidence. Skin rash and alopecia associated with the 
use of mercaptopurine were also reported with a ‘common’

(≥1% to <10%) cumulative incidence in IBDREAM but 
were mentioned with a ‘rare’ (≥ 0.01% to < 0.1%) cumula-
tive incidence in the SmPC.

3.5  ADRs with an Unknown Incidence in the SmPC

Malaise associated with the use of thioguanine was reported 
in IBDREAM, with a cumulative incidence of 2.6%

(n  =  15), which was classified as common (≥1% to 
<10%). This is the only ADR with 10 or more case reports 
that was mentioned with an unknown incidence in the cor-
responding SmPC.

4  Discussion

In this retrospective multicentre cohort study, we described 
a total of 23 new drug–ADR associations that were not 
mentioned in the SmPC. In addition, a total of seven ADRs 
were reported with a higher cumulative incidence in the 
IBDREAM registry compared with the corresponding 
SmPC. Finally, there was one ADR that was mentioned with 

Table 2  New drug–ADR 
associations (with 10 or 
more case reports) from the 
IBDREAM registry that were 
not mentioned in the SmPC

ADR adverse drug reaction, IBDREAM Inflammatory Bowel Disease Registry, SmPC Summary of Product 
Characteristics, PT preferred term, IQR interquartile range

Drug ADR as PT Incidence in 
IBDREAM 
(%)

No. of 
case 
reports

Time-to-onset of ADR, 
days [median (IQR)]

Azathioprine (n = 1399) Pyrexia 3.1 45 22 (11–42)
Abdominal pain 2.9 41 28 (1–47)
Malaise 2.1 30 26 (8–369)
Pruritus 2.1 29 112 (45–386)
Arthralgia 1.9 27 122 (26–366)
Fatigue 1.0 14 53 (298–228)
Headache 0.9 12 26 (15–41)
Amylase increased 0.7 10 25 (16–35)

Infliximab (n = 1407) Malaise 0.9 13 123 (7–225)
Mercaptopurine (n = 1104) Pyrexia 4.9 54 19 (13–25)

Abdominal pain 4.4 49 30 (19–58)
Malaise 4.2 46 20 (13–30)
Fatigue 2.6 29 36 (19–60)
Headache 2.5 28 21 (11–46)
Diarrhoea 1.5 17 23 (18–29)
Myalgia 1.5 16 18 (10–73)
Decreased appetite 1.3 14 49 (14–80)
Drug level increased 0.9 10 69 (61–235)

Mesalamine tablets (n = 1423) Malaise 0.8 11 15 (6–72)
Thioguanine (n = 568) Nausea 4.8 27 31 (22–113)

Abdominal pain 3.2 18 21 (5–65)
Arthralgia 1.9 11 43 (14–295)
Rash 1.8 10 163 (77–193)
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an unknown incidence in the SmPC, for which we calculated 
a cumulative incidence in IBDREAM.

Most new drug–ADR associations that were found in this 
study were related to azathioprine, such as pyrexia, malaise, 
arthralgia, nausea and diarrhoea. Although these symptoms 
are mentioned in the SmPC as part of a hypersensitivity 
reaction [10], our study suggests that they may also occur 
independently and may not always point towards a hyper-
sensitivity reaction. Similarly, arthralgia, pyrexia and rash 
associated with the use of mercaptopurine are only reported 
in the SmPC as part of a hypersensitivity reaction [12], and 
not separately. These findings were supported by recent 
studies [21–24] in which pyrexia, malaise, nausea and diar-
rhoea associated with the use of azathioprine, and arthralgia, 
pyrexia and rash associated with the use of mercaptopu-
rine, were reported separately. Symptoms such as arthral-
gia may also be considered underlying symptoms of IBD. 
Similarly, digestive intolerance such as diarrhoea, nausea, 
vomiting and abdominal pain may be due to other causes 
such as irritable bowel syndrome or underlying IBD and 
may therefore be potentially misclassified as an ADR despite 
careful assessment by HCPs and assessors during analysis. 
As we did not correct for the background incidence of these 
symptoms, the calculated cumulative incidences in our study 
might be an overestimation of true occurrence.

Skin rash associated with the use of mercaptopurine 
was observed with a ‘common’ (≥ 1% to < 10%) cumu-
lative incidence in IBDREAM (1.7%) while the ADR is 
documented as ‘rare’ (≥ 0.01% to < 0.1%) in the SmPC. A 
retrospective study [25] reported a cumulative incidence of 
3.0% for skin rash associated with the use of mercaptopurine 
in azathioprine-intolerant patients, suggesting a ‘common’ 
frequency, which is in line with the findings in our study.

There were four new ADRs associated with the use of 
thioguanine, including arthralgia. Arthralgia is a common 
idiosyncratic ADR during thioguanine use [26] and may 
occur at any time during the use of thioguanine. Arthral-
gia associated with the use of thioguanine was reported 
with a ‘common’ (≥ 1% to < 10%) cumulative incidence 
in IBDREAM (1.9%; n = 11). This finding is in line with 
the cumulative incidence of 5.8% reported in a Dutch ret-
rospective study (n = 16) [27], while a Dutch prospective 
study reported an even higher cumulative incidence of 
‘very common’, with 10.6% (n = 10) [21]. From the lat-
ter 10 cases, seven were possibly related to arthralgia and 
three cases resulted in discontinuation. As stated previously, 
arthralgia is also associated with the use of azathioprine 
(cumulative incidence 1.9%) and mercaptopurine (cumu-
lative incidence 2.5%). Patients who experience arthralgia 
during the use of azathioprine may benefit from a switch to 
mercaptopurine [28–30]. This might be due to nitro-imida-
zole, which is released from azathioprine when converted 
to mercaptopurine. In general, this would suggest a higher 
cumulative incidence of arthralgia during azathioprine use 
compared with mercaptopurine, which is in line with the 
findings in our study. However, other factors might also play 
a role in developing arthralgia, such as comorbidities and 
comedication. In addition, arthralgia is the most common 
extraintestinal manifestation of IBD, which occurs in one-
third of IBD patients [31]. One notable finding in the current 
study is that the drug was withdrawn as a result of arthralgia 
in 66.7% (n = 18) of the azathioprine cases, 75% (n = 21) 
of the mercaptopurine cases and 100% (n = 11) of the thio-
guanine cases. In all cases, patients reported resolution of 
symptoms, which points to a causal relationship.

Table 3  ADRs with a higher cumulative incidence in the IBDREAM registry compared with the corresponding SmPCs

ADR adverse drug reactions, IBDREAM Inflammatory Bowel Disease Registry, SmPC Summary of Product Characteristics, PT preferred term, 
IQR interquartile range

Drug ADR as PT Incidence in the SmPC Incidence in 
IBDREAM (%)

No. of case 
reports

Time-to-onset of ADR, 
days [median (IQR)]

Azathioprine Viral, fungal and bacterial 
infections

‘Uncommon’
≥ 0.1% to < 1%

1.6 23 332 (30–1089)

Diarrhoea ‘Uncommon’
≥ 0.1% to < 1%

1.4 20 19 (9–44)

Alopecia ‘Uncommon’
≥ 0.1% to <1%

1.2 17 168 (20–392)

Infliximab Autoantibody positive ‘Uncommon’
≥ 0.1% to < 1%

1.4 20 147 (77–462)

Mercaptopurine Arthralgia ‘Uncommon’
≥ 0.1% to < 1%

2.5 28 21 (16–50)

Skin rash ‘Rare’
≥ 0.01% to < 0.1%

1.7 19 26 (18–49)

Alopecia ‘Rare’
≥ 0.01% to < 0.1%

1.1 12 52 (27–158)
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Nausea and abdominal pain associated with the use of 
thioguanine were reported with a ‘common’ cumulative inci-
dence (4.8% and 3.2%, respectively) in IBDREAM, but were 
not mentioned in the SmPC of thioguanine.

These findings were confirmed by a recent retrospective 
cohort study [27] that observed a ‘common’ cumulative 
incidence for both nausea and abdominal pain, with 2.2% 
(n = 6). In that study, patients experienced these ADRs as 
mild and the ADRs did not lead to treatment discontinuation.

The presence of antidrug antibodies directed at infliximab 
was reported with a higher cumulative incidence compared 
with the SmPC. However, antidrug antibodies themselves 
are usually not considered an ADR, and consequently the 
incidence rates of antidrug antibodies are underreported and 
underestimated in IBDREAM compared with the SmPC. 
Furthermore, ADRs that included investigations rather than 
symptoms (e.g. anaemia, leukocytosis) were only reported 
if this resulted in discontinuation of the treatment. In addi-
tion, only symptoms as a result of these type of ADRs were 
reported (e.g. fatigue in the context of anaemia). Therefore, 
the calculated cumulative incidences of these objective 
ADRs should be interpreted with caution as these are likely 
to be underestimations of cumulative incidences compared 
with the corresponding SmPCs.

This study shows that in the current system for ADR 
collection, as reflected by the SmPCs, there is room for 
improvement to provide a representative overview of the 
ADRs occurring in daily clinical practice. A previous study 
showed that HCPs significantly underreport ADRs [32]. 
HCPs may want to avoid the administrative burden of ADR 
reporting. In order to complement the information in the 
SmPC, other sources for ADR reporting, such as patient 
registries, should be considered. The advantages of these 
registries comprise the long follow-up per patient, the large 
number of patients included and the inclusion of patients 
who are normally not included in clinical trials due to spe-
cific selection criteria. Digital support for reporting and 
assessing ADRs is crucial to further facilitate this process.

A strength of this study is the use of real-world data from 
daily practice, including 2993 IBD patients. Because of 
the large number of patients treated in different hospitals 
across the country, the study population is a representative 
sample of IBD patients treated in The Netherlands. There-
fore, the external validity of this study is high. Even though 
the ADRs were not assessed for causality, the HCP veri-
fied and registered all ADRs. Therefore, we believe that all 
drug–ADR combinations included in this study, especially 
the 23 new combinations, are strong drug–ADR associations 
that require further research.

A limitation of this retrospective observational study 
is that patients may not always report every complaint to 
their HCP. Additionally, HCPs will not always register 
every ADR reported by patients. These may both cause an 

underestimation of cumulative incidences reported in the 
IBDREAM registry compared with reality. Although we 
did not adjust for the background incidence and because 
some ADRs may be misclassified, the calculated cumula-
tive incidences could be interpreted as the lower limit of 
the range of the related frequency category since the ADRs 
in this study were most often reported in case the drug was 
withdrawn (75%) or the dosage was altered (2%). These 
ADRs are therefore considered clinically relevant since they 
resulted in adjustment (dose reduction or discontinuation) 
of therapy. Second, the reported ADRs may also be a result 
of the underlying disease, co-medication or co-morbidities. 
Although careful assessment by the HCP and the pharma-
covigilance assessor limits this risk, it cannot be excluded 
in all cases. The clinical impact (e.g. improvement of symp-
toms) of stopping therapy has facilitated this analysis to cor-
rectly assign ADRs to reported symptoms.

5  Conclusions

We report on the incidences of ADRs from a real-life reg-
istry, IBDREAM, which allowed us to update the ADR 
incidences, compared with SmPCs, to IBD medications. 
We observed 23 new drug–ADR associations with 10 or 
more case reports that are not mentioned in the correspond-
ing SmPCs. Additionally, we reported ADRs that are more 
common than described in the SmPC, including infections, 
alopecia, arthralgia, skin rash and diarrhoea. These data will 
aid in well-informed clinical decision making on IBD thera-
pies by patients and their physicians.
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