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ABSTRACT
Objectives: To describe the cumulative incidences of adverse drug reactions (ADRs) associated with 
disease-modifying anti-rheumatic drugs (DMARDs) in rheumatoid arthritis (RA) patients from real-world 
data (RWD), using the DREAM-RA registry, and to compare these with incidence frequencies mentioned 
in the Summary of Product Characteristics (SmPC).
Methods: All ADRs in patients with recorded use of adalimumab, etanercept, hydroxychloroquine, 
leflunomide, oral and subcutaneous methotrexate, and sulfasalazine from a single center participating 
in the DREAM-RA registry (n = 1,098 patients) that were directly sent to the Netherlands 
Pharmacovigilance Center Lareb were assessed. Cumulative incidences were calculated, described 
and compared to the most recently revised SmPCs.
Results: In total, 14 ADRs (≥5 case reports) associated with the use of one of the included DMARDs 
were reported with a higher estimated cumulative incidence compared to the SmPC. For hydroxychlor-
oquine and sulfasalazine, 5 ADRs (≥5 case reports) mentioned with an ‘unknown’ incidence in the SmPC 
were reported as ‘common’ in this study.
Conclusions: Although ADR data in the DREAM-RA registry were partly comparable with data in the 
SmPCs, RWD from this patient registry provided an added value to the currently available information 
on the incidences of ADRs associated with DMARDs in RA patients as described in SmPCs.
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1. Introduction

Rheumatoid Arthritis (RA) is a chronic inflammatory disease, 
characterized by synovitis and joint destruction and may cause 
progressive disability and premature death [1]. Disease mod-
ifying anti-rheumatic drugs (DMARDs), both conventional syn-
thetic (csDMARDs) and biologicals (bDMARDs), have proven to 
be effective in reducing or reversing symptoms, preventing 
disability, and preventing progression of joint damage. 
DMARDs can be used as monotherapy or in combination 
therapies [2]. With the broad spectrum of treatment options 
with DMARDs, toxicity may be a limiting factor [1,3].

The Summary of Product Characteristics (SmPC) is 
a summary of data from clinical trials, post-authorization mar-
keting studies, and spontaneous reports, and provides infor-
mation on the properties and officially approved conditions 
for use of a medicine [4]. For each DMARD, the known adverse 
drug reactions (ADRs) are summarized in the SmPC, including 
the observed incidences of these ADRs. In turn, patient infor-
mation leaflets (PIL) and decision aids are based on informa-
tion summarized in the SmPC. Therefore, ideally, the 
information in the SmPC matches observations in real-world 

data (RWD). However, as these data were not specifically 
gathered in the context of the continuously changing daily 
clinical care of RA patients, and information on the frequency 
of events is probably based on preclinical trials and controlled 
circumstances, both the PIL and the SmPC may not be com-
prehensive or entirely representative.

The Netherlands Pharmacovigilance Center (Lareb) is 
responsible for collecting and analyzing reports of ADRs of 
medicines and vaccines. New information on ADRs should 
promptly be used to update sources like the SmPC. In order 
to detect discrepancies on (incidences of) ADRs between the 
SmPC and data from daily clinical practice, RWD from the 
growing number of available disease registries may be used. 
The online Dutch Rheumatoid Arthritis Monitoring (DREAM- 
RA) registry [5] is an initiative from a network of Dutch hospi-
tals to stimulate quality of care and clinical research, by shar-
ing knowledge, experience and results. DREAM-RA contains 
multiple prospective, still ongoing, cohorts of RA patients 
treated in rheumatology departments across the 
Netherlands. The registry currently includes over 2,500 
patients, leading to a large and representative high quality 
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database of, among others, reported ADRs from real-world 
clinical practice.

Several studies have previously been conducted analyzing 
selections of ADRs for specific types of DMARDs in specific 
treatment cohorts in DREAM-RA [6,7,8,9]. However, the ques-
tion remains whether the frequency of the real-world reported 
ADRs in RA patients in the DREAM-RA registry matches with 
data in the SmPC. Knowledge on the incidences of possible 
ADRs in real life as compared to the information in the SmPCs 
creates safer pharmacotherapy and may also contribute to 
shared decision making and subsequent treatment adherence, 
since this knowledge can be used to better inform patients on 
both the benefits and possible harms when using a specific 
drug. The aim of this study is to assess the cumulative inci-
dences of ADRs in the DREAM-RA registry and compare these 
to those mentioned in the SmPC. We describe all real-world 
ADR incidences that are higher than those listed in the SmPCs, 
new drug-ADR associations that are not mentioned in the 
SmPCs, and observed cumulative incidences of ADRs with an 
unknown incidence in the SmPCs.

2. Methods

2.1. Study design

In this observational study, the cumulative incidences of 
reported ADRs from RWD collected in one large hospital 
(Medisch Spectrum Twente (MST)) which participated in the 
DREAM-RA registry from the very beginning are described. The 
data gathered in MST are representative for the average rheu-
matology center in the Netherlands. The online data collection 
system mijnreumacentrum.nl [10] was used for registration of 
all data in DREAM-RA. RA patients were extracted from the 
system by selecting only those patients that were intensively 
monitored in the biologicals cohort or one of the two remis-
sion-induction cohorts of DREAM, defined as the DREAM-RA 
registry [5]. All reports on ADRs from 1 January 2003 up to 
29 February 2020 in patients from MST using DMARDs for RA 
in the DREAM-RA registry and subsequently directly sent to 
Lareb were assessed. The cumulative incidences associated 
with the use of the six DMARDs with the largest numbers of 
reported ADRs were included for analysis. These DMARDs 
were adalimumab, etanercept, hydroxychloroquine, lefluno-
mide, oral methotrexate, subcutaneous (sc.) methotrexate, 
and sulfasalazine. These also represent the overall most com-
monly used csDMARDs and bDMARDs in RA in the 
Netherlands. The selection of patients for analysis is presented 
in Figure 1. In total, 1,098 RA patients (>90% of RA patients 
from MST included in the DREAM-RA registry) used at least 
one of the selected DMARDs. For each DMARD, the cumulative 
incidences of the associated ADRs were calculated, described 
and compared with the most recently revised version of the 
SmPCs of this DMARD.

2.2. Data source

In DREAM-RA, data on the quality of current rheumatic care, 
encompassing both clinical aspects and patient-reported out-
comes, have been systematically collected and reported since 

2003. Starting with the monitoring of bDMARD users [11], the 
registry has expanded from 2006 with cohorts of very early RA 
patients treated according to specific treat-to-target (T2T) remis-
sion induction strategies [12,13] and finally by including all RA 
patients treated in hospitals participating in DREAM-RA. Both 
healthcare professionals (HCPs) and patients can register an ADR 
in mijnreumacentrum.nl, an online patient portal. However, all 
patient reported ADRs are always verified by rheumatology 
HCPs before they are definitively reported in the system. 
Therefore, ADRs were never reported double. Since 
December 2015, all ADRs collected in the DREAM-RA registry 
are directly forwarded to Lareb. In addition, all ADRs prospec-
tively collected between 2003 and 2015 were retrospectively 
forwarded to Lareb [5]. Written consent was given by all patients 
before inclusion in the DREAM-RA cohorts. This informed con-
sent also covers the use of their data by Lareb [14].

In this study, for each DMARD only one SmPC was used as 
a reference, derived from the online database of the Dutch 
medicine evaluation board [15]. Since all manufacturers com-
pose their own unique SmPC for every individual drug pro-
duct, in this study the most recently revised verison of the 
SmPC of each DMARD was chosen. Regarding biologicals, the 
innovator is leading. For methotrexate, the most recently 
revised versions of both oral methotrexate as sc. methotrexate 
were used. Therefore, a total of seven SmPCs were used in this 
study [16,17,18,19,20,21,22].

2.3. Data processing

All ADRs were coded by trained pharmacovigilance assessors 
of Lareb according to Medical Dictionary for Regulatory 
Activities (MedDRA) codes, version 20.1 [23]. MedDRA is 
a medical terminology that has a structured hierarchy and 
provides options for retrieving data by specific or broad 
groupings, according to the level of specificity required. In 
this study, preferred terms (PTs) were used to describe ADRs 
[4]. A PT is the second-last level of the MedDRA terminology 
and is, in this study, a distinct descriptor for a symptom. 
Related PTs are grouped into High Level Terms (HLT) based 
upon characteristics such as anatomy, physiology, etiology or 
function. HLTs are in turn subordinated to High Level Group 
Terms (HGLTs), and finally HGLTs are grouped into system 
organ classes (SOCs). The SOC is the highest level of the 
hierarchy and provides the broadest concept for data retrieval. 
Each PT has a primary SOC [24]. All ADR reports were extracted 
from databases of Lareb using queries in Microsoft SQL Server 
Management Studio 17. The following were queried: reference 
ID, reporting number, date of birth, gender, DMARDs (adali-
mumab, etanercept, hydroxychloroquine, leflunomide, metho-
trexate and sulfasalazine), route of administration, description 
of ADR, and ADR as both PT and SOC. For methotrexate, ADRs 
were analyzed separately for either oral or sc. administration. If 
the route of administration was unknown, it was assumed the 
route of administration was oral, as rheumatologists are used 
to explicitly mention sc. administration.

In each SmPC, the incidences of ADRs are based on one or 
more data sources (i.e. clinical trial or post-authorization safety 
study), determining the frequency category [4]. The known ADRs 
can be found in the section ‘undesirable effects’ (4.8) of the 
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SmPC as PT, per SOC. The frequency is described as ‘very com-
mon’ (≥10%), ‘common’ (≥1% to <10%), ‘uncommon’ (≥0.1% to 
<1%), ‘rare’ (≥0.01% to <0.1%), ‘very rare’ (<0.01%) or unknown.

2.4. Data analysis

Statistics were performed using IBM SPSS Statistics (version 
22). Baseline characteristics of all included patients were 
expressed in means with standard deviations (SD) or fre-
quency with percentage, where appropriate. Cumulative inci-
dences for ADRs included in this study were calculated by 
using the following equation:

Cumulative incidence ¼
Number of patients experiencing ADR Y while taking DMARD X during follow � up

Number of patients in the registry having ever usedMARD during follow � up
* 100%

In case more than one drug was the suspect drug for a specific 
ADR, all suspect drug-ADR associations were reported in the 
registry. Thereby, the ADR was included in the numerator of the 

fraction for calculation of the cumulative incidences of all suspect 
drugs.

Whenever a patient experienced the same drug-ADR associa-
tion for the second time, this was considered a new case report. No 
intended rechallenges were included in this study. Subsequently, 
all cumulative incidences were compared to the corresponding 
SmPC [16–22]. For this, the reported ADR as PT had to match with 
the ADR in the corresponding SmPC exactly. However, in case a PT 
was not mentioned in the SmPC exactly, but was clinically cap-
tured by another PT, this was also described. First, all ADRs asso-
ciated with a higher cumulative incidence in DREAM-RA compared 
to the incidence in the corresponding SmPC were described. 
Second, all ADR-drug associations which were not described in      

the corresponding SmPC, were also checked against all other 
SmPCs of the concerned DMARD. Only in cases where the ADR- 
drug association was not found in any of these SmPCs, the ADR 

Figure 1. Flowchart of the study design.
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was reported as a new ADR-drug association. Third, all ADRs that 
are mentioned with a frequency unknown in the SmPC, but with 
an estimated cumulative incidence in DREAM-RA, were described.

2.5. Data presentation

First, only those ADRs with a higher cumulative incidence 
reported in DREAM-RA (with ≥5 case reports) compared to 
the cumulative incidence mentioned in the SmPC were tabu-
lated and ranked according to observed incidence. Next, new 
drug-ADR associations observed in the DREAM-RA registry 
with ≥5 case reports were described. Finally, ADRs that are 
mentioned in the SmPC with an unknown frequency but with 
≥5 case reports in DREAM-RA, were described. In addition, all 
ADRs stratified by DMARD were described in detail in the 
appendix, including cumulative incidences.

3. Results

A total of 1,098 RA patients included in the DREAM-RA registry 
with a total follow-up period of 7,137 years (mean 2,816 days 
(±1,430)) used one of the studied DMARDs, from which a total 
of 672 (61.2%) unique patients experienced at least one ADR. 
They experienced a total of 1,736 ADRs, from which 142 ADRs 
(8.2%) were serious ADRs.

3.1. Patient characteristics

ADRs were reported by 58.1% of leflunomide users, 41.7% of 
oral methotrexate users, 38.7% of sulfasalazine users, 30.3% of 
adalimumab users, 32.0% of etanercept users, 24.8% of sc. 
methotrexate users, and 21.0% of hydroxychloroquine users. 
Patient characteristics can be found in Table 1. Patients were 
on average 66.5 (±13.8) years old and the majority were 
female (65.1%). Patients who reported ADRs were on average 
61.4 (±13.6) years old, and more often female (68.8%).

3.2. Higher cumulative incidence of ADRs in DREAM-RA 
than mentioned in the SmPC

For a complete overview of all ADRs and corresponding cumula-
tive incidences reported in DREAM-RA, see Appendix 1. In total, 14 
ADRs (with ≥5 case reports) were associated with a higher cumu-
lative incidence in the DREAM-RA data compared to the cumula-
tive incidence in the corresponding SmPC. All other ADRs 
captured in DREAM-RA were mentioned with an equal or lower 
cumulative incidence compared to the SmPC, or had not been 
mentioned at all in the SmPC. With respect to cumulative inci-
dences of ADRs that were comparable with the SmPC, those of 
oral methotrexate use were the most comparable. In contrast, 
reported ADRs associated with the use of hydroxychloroquine 
were the least comparable with mentioned ADRs in the SmPC. 
Overall, cumulative incidences of ADRs in the SOC skin and sub-
cutaneous tissue disorders were the most comparable to the 
incidences mentioned in the SmPC. In addition, observed cumu-
lative incidences of ADRs in the SOC gastrointestinal disorders 
were often higher compared to the incidences mentioned in the 
SmPC. An example is nausea associated with oral methotrexate 
use, with an estimated incidence of 15.8% in the DREAM-RA 
registry. In the SmPC, this was mentioned with an incidence 
‘common’ (≥1% to <10%). Other interesting results are opportu-
nistic infections and serious infections with the use of etanercept, 
which have higher estimated cumulative incidences in the 
DREAM-RA registry compared to the SmPC (1.9% vs ≥0.01% to 
<0.1% and 2.3% vs ≥0.1% to <1%, respectively). All ADRs with 
a higher cumulative incidence compared to the SmPC are sum-
marized in Table 2.

3.3. New drug-ADR associations

There were no new drug-ADR associations reported in the DREAM- 
RA data with 5 or more case reports, which had not been men-
tioned in one of the concerned SmPCs. Although some ADRs as PT 
were not explicitly mentioned in the SmPCs, these were captured 
by other PTs described in the SmPC. An example is abdominal 
discomfort, which was observed with the use of all DMARDs except 
sulfasalazine, and was captured in all respective SmPCs by ‘abdom-
inal pain’ and/or ‘abdominal problems’. This is in line with the 
SmPC guidelines, which states that when effects are mentioned 
under different terms but represent the same phenomenon, they 
should be grouped as a single ADR [4].

3.4. ADRs with an incidence ‘unknown’ in the SmPC

Dizziness, pruritus, blurred vision and headache associated with 
the use of hydroxychloroquine were mentioned with an inci-
dence ‘unknown’ in the SmPC. However, cumulative incidences 
of respectively 2.6%, 1.6%, 1.5% and 1.0% were found in 
DREAM-RA (Table 3). This suggests that the estimated cumula-
tive incidences of dizziness, pruritus, blurred vision and head-
ache are in fact ‘common’ (≥1% to <10). The same was observed 
for mucositis (including mouth ulceration and stomatitis) with 
the use of sulfasalazine, with an incidence in DREAM-RA of 1.0%, 
suggesting that the incidence is ‘common’ (≥1% to <10%).

Table 1. Patient characteristics of DREAM-RA patients using one or more of the 
DMARDs of interest (n = 1,098).

Patient 
characteristics

RA patients in 
DREAM-RA registry 

N (%) or mean (±SD)

Unique patients 
with ADR 

N (%) or mean 
(±SD)

Total 
reported 

ADRs 
N (%) or mean 

(±SD)

Total, N (%) 1,098 672 1,736
Age, mean (±SD), in 

years
66.5 (±13.8) 61.4 (±13.6) 61.5 (±13.5)

Female gender, 
N (%)

714 (65.1) 462 (68.8) 1271 (72.1)

Drug users, N (%) 
Oral Methotrexate 
Sc. Methotrexate 
Hydroxychloroquine 
Sulfasalazine 
Adalimumab 
Etanercept 
Leflunomide

962 (87.6) 
367 (33.4) 
733 (66.8) 
483 (44.0) 
346 (31.5) 
266 (24.2) 
136 (12.4)

401 (59.7) 
91 (13.5) 

154 (22.9) 
187 (27.8) 
105 (15.6) 
85 (12.6) 
79 (11.8)

650 (37.4) 
136 (7.8) 

216 (12.4) 
300 (17.3) 
180 (10.4) 
125 (7.2) 
128 (7.4)

Dutch Rheumatoid Arthritis Monitoring – Rheumatoid Arthritis (DREAM-RA); 
Disease-modifying Anti-Rheumatic Drugs (DMARDs); Adverse Drug Reactions 
(ADRs); Subcutaneous (Sc.) 
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4. Discussion

A higher cumulative incidence was found for 14 ADRs associated 
with the use of etanercept, hydroxychloroquine, leflunomide, 
oral and sc. methotrexate, and sulfasalazine in RWD compared 
to the SmPCs. In addition, dizziness, pruritus, blurred vision and 
headache with the use of hydroxychloroquine, and mucositis 

associated with the use of sulfasalazine, which were all men-
tioned with an incidence ‘unknown’ in the SmPC, were observed 
with an estimated cumulative incidence corresponding with 
‘common’ (≥1% to <10%) in this RWD study. All other ADRs 
observed in DREAM-RA had a cumulative incidence within the 
range of or lower than mentioned in the SmPC. All ADRs that 
were not mentioned in the SmPC, but reported in the DREAM-RA 
registry, had <5 case reports.

One notable underestimation of ADRs in the SmPC con-
cerned nausea associated with oral methotrexate use. Previous 
studies indicate that nausea is one of the most frequently 
occurring ADRs in oral methotrexate use in inflammatory 
arthritis [25,26], whereas Dhir et al. [2012, 27] found that the 
estimated frequency of nausea in oral methotrexate users in 
RA routine practice patients is 21.8%. This is in line with our 
findings in RWD with an estimated incidence of 15.8%, imply-
ing that nausea in oral methotrexate use is ‘very common’ 
(≥10%). Another underestimation of frequency of ADRs in the 
SmPC of etanercept concerned opportunistic infections and 
serious infections. A systematic review of Minozzi et al. [2016, 
28] showed comparable outcomes, with an incidence of 2.6% 
(‘common’) for serious infections and 0.3% (‘uncommon’) for 
opportunistic infections. Improved knowledge on associations 
between genetic polymorphisms and ADRs may allow us to 
better understand which patients to treat or not to treat with 
etanercept, reducing the risk of ADRs [29]. For hydroxychlor-
oquine, nausea and diarrhea were mentioned with an inci-
dence ‘uncommon’ in the SmPC, but in our study an estimated 

Table 2. ADRs with a higher cumulative incidence compared to the SmPC.

Drug Adverse drug reaction (as PT) SOC SmPC
Number of 

case reports

Cumulative 
incidence (%) 

DREAM-RA

Methotrexate oral Nausea Gastrointestinal 
disorders

≥1% to 
<10%

152 15.8%

Hydroxychloroquine Nausea Gastrointestinal 
disorders

≥0.1% to 
<1%

23 3.1%

Hydroxychloroquine Diarrhea Gastrointestinal 
disorders

≥0.1% to 
<1%

15 2.1%

Leflunomide Diarrhea Gastrointestinal 
disorders

≥1% to 
<10%

14 10.3%

Hydroxychloroquine Skin rash Skin and subcutaneous 
tissue disorders

≥0.1% to 
<1%

13 1.8%

Methotrexate oral Thrombocytopenia Blood and the lymphatic 
system disorders

≥0.1% to 
<1%

13 1.5%

Methotrexate oral Gastrointestinal ulcerations and hemorrhage Gastrointestinal 
disorders

≥0.1% to 
<1%

13 1.4%

Sulfasalazine Elevated liver enzymes Investigations ≥0.1% to 
<1%

11 2.3%

Methotrexate oral Dry cough Respiratory, thoracic 
and mediastinal 
disorders

≤0.01% 8 0.8%

Methotrexate oral Dyspnea Respiratory, thoracic 
and mediastinal 
disorders

≥0.01% 
to 
<0.1%

8 0.8%

Etanercept Serious infections (including pneumonia, cellulitis, arthritis 
bacterial, sepsis and parasitic infection)

Infections and 
infestations

≥0.1% to 
<1%

6 2.3%

Methotrexate sc. Infection Infections and 
infestations

≤0.01% 6 1.6%

Etanercept Diarrhea Gastrointestinal 
disorders

≥0.1% to 
<1%

5 1.9%

Etanercept Opportunistic infection (including invasive fungal, protozoal, 
bacterial, atypical, mycobacterial, viral infections, and 
Legionella)

Infections and 
infestations

≥0.01% 
to 
<0.1%

5 1.9%

Adverse Drug Reactions (ADRs); Preferred Term (PT); System Organ Class (SOC); Summary of Product Characteristics (SmPC); Dutch Rheumatoid Arthritis 
Monitoring – Rheumatoid Arthritis (DREAM-RA). 

Table 3. ADRs with an unknown incidence in the SmPC.

Drug

Adverse drug 
reaction (as 

PT) SOC

Number 
of case 
reports

Cumulative 
incidence 

(%) DREAM- 
RA

Hydroxychloroquine Dizziness Psychotic 
symptoms

19 2.6%

Hydroxychloroquine Pruritus Skin and 
subcutaneous 
tissue 
disorder

12 1.6%

Hydroxychloroquine Blurred 
vision

Eye disorders 11 1.5%

Hydroxychloroquine Headache Nervous system 
disorder

7 1.0%

Sulfasalazine Mucositis  
(including 
mouth 
ulceration 
and 
stomatitis)

Gastrointestinal 
disorders

5
1.0%

Adverse Drug Reactions (ADRs); Preferred Term (PT); System Organ Class (SOC); 
Summary of Product Characteristics (SmPC); Dutch Rheumatoid Arthritis 
Monitoring – Rheumatoid Arthritis (DREAM-RA). 
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incidence of ‘common’ was observed (3.1% and 2.1%, respec-
tively). Literature supports these findings by reporting both 
ADRs as frequently occurring with the use of hydroxychloro-
quine [30], with an incidence of 10.0% reported by the 
Australian Rheumatology Association [31].

There were several ADRs observed in our RWD study 
with an incidence ‘unknown’ in the SmPC. This was mostly 
the case for ADRs related to the use of hydroxychloroquine 
and sulfasalazine. An example is blurred vision (n = 11, 
1.5%) associated with the use of hydroxychloroquine. 
Although no incidences are known, blurred vision is an 
ADR which is commonly described in literature [26,32,33]. 
Pruritus associated with the use of hydroxychloroquine 
was also mentioned with an incidence ‘unknown’ in the 
SmPC, but in our study an incidence of 1.6% (n = 12) was 
observed. A systematic literature review of Sharma et al. 
[34] supports this finding by describing pruritus as one of 
the most common dermatologic reactions reported with 
the use of hydroxychloroquine. The review included 94 
articles encompassing 689 dermatologic ADRs. A total of 
62 cases of pruritus were reported, with incidences of 
pruritus in RA patients varying from 0.8% (‘uncommon’) 
to 25.0% (‘very common’). Mucositis (including mouth 
ulceration and stomatitis) associated with the use of sulfa-
salazine is mentioned with an incidence ‘unknown’ in the 
SmPC, but is a well-known ADR in literature [35]. 
A retrospective study of Okubo et al. [2002, 35] reported 
an estimated incidence of 5.9% (n = 9), implying the 
incidence is ‘common’. The current study adds to this 
knowledge that an incidence corresponding to ‘common’ 
(n = 5, 1.0%) was found.

With regard to the study population, the female/male ratio 
in RA patients in this study is about 1.9. This ratio is in line 
with literature, suggesting the female/male ratio in RA 
patients above the age of 60 is 2.0 [36], which represents the 
study population in our study. When looking at the patients 
who experienced ADRs, the ratio in our study increases to 2.6 
(72.1% females compared to 27.9% males). This suggests that 
female RA patients either experience more ADRs or tend to 
report ADRs more often to HCPs during their visits to out-
patient clinics. These findings are in line with previous reports 
in literature [37,38], and was also confirmed by Holm et al. 
[2017, 39], who concluded that the frequency of reported 
ADRs by HCPs was higher for women than for men.

A limitation of this study could be that patients from 
only one hospital (MST) were included, introducing the 
possibility of selection bias. However, as this hospital 
includes and intensively monitors all their RA patients seen 
in daily practice in the DREAM-RA registry, this center pro-
vided the most complete data on a broad range of RA 
patients. Given that MST is a large top-clinical hospital, the 
study population is likely to be representative for the overall 
Dutch population of RA patients in the Netherlands. 
Another limitation of real-world observational data is that 
it remains unclear whether each HCP reports every ADR all 
the time, in particular those with a known incidence of 
‘common’ or ‘very common’. HCPs are likely to assume 
that such ADRs are already well known and might therefore 

refrain from reporting them. Additionaly, as an ADR might 
not always have a clinical impact, HCPs may not always 
register every ADR in the online patient portal mijnreuma-
centrum.nl. As a result, the cumulative incidences of ADRs 
reported in this study are likely to be an underestimation of 
the actual experienced ADRs. However, as this is already 
a good approximation and we should take into account 
the registration burden of HCP, the calculated cumulative 
incidences can be seen as a lower limit of true occurrence.

One strength of this study lies in the use of real-world 
daily clinical practice data from a large registry, including 
over 1,000 RA patients using one of the six DMARDs of 
interest over a mean follow-up period of almost eight 
years per patient. Data was collected as part of routine 
daily clinical practice, reducing selection bias. 
Consequently, this contributes to a high external validity, 
as the study population can be considered representative 
for the total population of RA patients treated in the 
Netherlands. Moreover, ADRs included in this study could 
be reported by both HCPs and patients, but were always 
confirmed by HCPs. Since these HCPs know their chronically 
ill patients very well and for a long time, including informa-
tion on their comorbidities, co-medication and patient char-
acteristics, only strong and verified drug-ADR associations 
were registered.

With regard to implications in practice, dizziness, prur-
itus, blurred vision and headache associated with the use 
of hydroxychloroquine and mucositis associated with the 
use of sulfasalazine were registered with an incidence 
‘unknown’ in the SmPC, whereas in the current study 
estimated cumulative incidences of ‘common’ (≥1% to 
<10%) were observed. In reality, however, these cumula-
tive incidences are probably even higher. According to the 
SmPC guidelines, SmPC incidences could be updated 
according to the findings in this study. The same is recom-
mended for the ADRs with a higher estimated cumulative 
incidence in the current study compared to the SmPC.

5. Conclusion

This study shows that for 14 ADRs the incidences in the SmPCs 
were underestimated, and for five ADRs mentioned with an 
incidence ‘unknown’ in the SmPC, a cumulative incidence cor-
responding with ‘common’ was observed. This leads to the 
conlusion that ADRs captured in patient registries can be seen 
as a potentially important additional source of information on 
the estimate of incidences of ADRs in daily clinical practice and 
should preferably be integrated with the information in the 
SmPCs. In further research, real-world cumulative incidences 
of ADRs in other disease registries could be assessed by apply-
ing the methods of this study. Findings of these studies will 
contribute to bridging the gap between information available 
in SmPCs and the real-world clinical setting.
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