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ABSTRACT
Objective: To describe the rate of concomitant oral
corticosteroid use at antitumour necrosis factor (TNF)
initiation and at disease remission, and to assess its
effect on incidence of infection and sustainability of
remission among patients with rheumatoid arthritis
(RA) treated with infliximab in Canadian routine care.
Methods: Biological naïve patients with RA followed in
the Biologic Treatment Registry Across Canada (BioTRAC)
were included. The time-dependent association between
corticosteroid dose (no use, ≤5 mg/day, >5 mg/day) and
the incidence of first infection, while considering possible
confounders, remission sustainability and the incidence of
subsequent infections were assessed with Cox regression.
Results: 838 patients were included; mean (SD)
baseline age and disease duration were 55.6 (13.5) and
10.5 (9.8) years, respectively. After a mean (SD) of 51.3
(43.6) months, the total incidence of adverse events
(AEs) and infections were 110.2 and 19.6 per 100
person-years (PY), respectively. In multivariate analysis,
the HR (95% CI) for acquiring an infection was 2.48
(1.24 to 4.98) with >5 mg/day of corticosteroids versus
no corticosteroids. Similarly, ≤5 mg/day of
corticosteroids was associated with increased hazard
for infection (2.12 (0.97 to 4.66)). Despite DAS28
(disease activity score 28) or Clinical Disease Activity
Index (CDAI) remission, corticosteroids were continued
in 16.4% and 16.7% of cases, respectively. Continued
corticosteroid treatment was not associated with
sustainability of remission (HRDAS28 (95% CI) 1.40
(0.95 to 2.06); HRCDAI 1.19 (0.75 to 1.88)), however, it
had a significant impact on development of infection
(HRDAS28 (95% CI) 1.78 (1.00 to 3.19); HRCDAI 2.38
(1.14 to 4.99)).
Conclusions: Oral corticosteroid treatment was
associated with increased risk of development of infection
without impacting sustainability of remission. These
results support the notion that corticosteroids should be
used concomitantly with anti-TNF for the shortest period
possible to achieve remission, and then tapered.
Trial registration number: NCT00741793.

Key messages
What is already known on this subject?
▸ Oral corticosteroids remain a viable and widely
used therapeutic option in rapidly and effectively
managing rheumatoid arthritis symptoms.
What might this study add?
▸ Despite achievement of remission a considerable
number of RA patients remain on corticosteroid
treatment. Continued corticosteroid treatment
was not associated with sustainability of remission; however, it had a significant impact on
development of infection.
How might this impact on clinical practice?
▸ Corticosteroids should be administered for the
shortest period possible in RA patients concomitantly receiving biologic therapy to achieve
remission, and then tapered.

INTRODUCTION
Oral corticosteroids remain a viable and
widely used therapeutic option in rapidly
and effectively managing rheumatoid arthritis (RA) symptoms.1 However, corticosteroid
use is controversial, with concerns regarding
safety outcomes, including cardiovascular
disease, diabetes, osteoporosis, peptic ulcers
and, more commonly, infections.2 Several
studies have conﬁrmed that the use of corticosteroids is associated with an increased risk
for infection: a study by Wolfe et al3 showed
that a dose-related relationship exists
between use of prednisone and incidence of
pneumonia, and identiﬁed prednisone as the
treatment variable conferring the greatest
increase in risk of infection in patients with
RA. Similarly, Lacaille et al4 found use of corticosteroid, with or without concomitant non-
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METHODS
Study design
BioTRAC is an ongoing Canadian prospective, multicentre, observational registry collecting real-world clinical,
laboratory, patient-centric and safety data in RA, ankylosing spondylitis and psoriatic arthritis patients treated
with inﬂiximab, golimumab or ustekinumab as part of
their routine care. The historical development of the
registry has been described by Thorne et al.17 To date,
there are over 70 rheumatology sites participating, both
in an institutional and private setting, with over 1800

2

patients enrolled in the programme across all indications. In accordance with the observational nature of the
registry, there is no protocol-deﬁned intervention in
patient management, and all clinical decisions and treatments are based on routine practice and the judgement
of the treating physicians. Patients provided written
informed consent prior to participation in the study.
Ethics approval for participation in the BioTRAC programme was obtained from the respective Research
Ethics Boards of participating institutional sites, and a
Central Institutional Review Board (IRB Services,
Ontario Canada) for private practice sites. BioTRAC is
conducted according to the tenets of the Declaration of
Helsinki.
Study population
Biological naïve patients, or patients previously treated
with a biological for less than 6 months and who are eligible for treatment with inﬂiximab, golimumab or ustekinumab as per their respective Canadian Product
Monograph are considered for inclusion in the registry.
For the purpose of the current analysis, only patients
with RA who received at least one dose of inﬂiximab up
to June 2011 were included (safety population; N=838).
All effectiveness analyses were performed in the modiﬁed intent-to-treat (mITT; N=628) population comprising all enrolled patients who received at least one dose
of inﬂiximab and had at least one follow-up assessment.
Data collection
The following clinical/laboratory parameters and
patient-reported outcomes are collected as per routine
care at baseline (ie, study enrolment) and at all
follow-up visits with suggested assessments every
6 months, given that this is within acceptable practice
patterns for patients with active RA:11 morning stiffness,
swollen joint count (SJC-28), tender joint count
(TJC-28), patient’s (PtGA) and physician’s (PhGA)
global assessment of disease activity, health assessment
questionnaire (HAQ), patient’s assessment of pain, C
reactive protein and erythrocyte sedimentation rate.
Remission was deﬁned per the DAS28 (disease activity
score 28) (<2.6) and Clinical Disease Activity Index
(CDAI) (≤2.8) criteria. Additionally, at each visit, concomitant RA (including, but not limited to, DMARDs,
non-steroidal anti-inﬂammatory drugs (NSAIDs) and
steroids) and non-RA medication use is recorded by the
treating physician. Safety, including the occurrence of
infections, is assessed with the incidence of physiciandetected and patient-reported treatment-emergent
adverse events (AEs).
Statistical analysis
Summary statistics including the mean and SD for continuous variables, and the count and proportion for discrete and categorical variables, were used to describe
the baseline patient proﬁle, the incidence rate (number
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biological
disease-modifying
antirheumatic
drug
(DMARD) administration, to be signiﬁcantly associated
with an increase in the risk of developing both mild and
serious infections, and Doran et al5 identiﬁed corticosteroids as the only RA medication type associated with an
increased infection risk in patients with RA.
Based on the results of these and other studies, in
which systemic corticosteroid use for the treatment of
RA was associated with increased risk of infection6–9 and
other comorbidities,10 the most recent treatment guidelines put forth by the Canadian Rheumatology
Association (CRA),11 as well as the European League
against Rheumatism (EULAR),12 dictate that corticosteroids, administered in the lowest possible dose, could be
added to DMARD therapy as part of the initial treatment
strategy for the management of RA, or as bridging
therapy for managing ﬂares;11 12 however, they should
be tapered as rapidly as clinically feasible.
Several Canadian observational studies have estimated
corticosteroid use among patients with RA between 30%
and 40%,13–15 with up to approximately 75% of patients
exposed at any time in their course of treatment.14 In
2007, in Canada, 62% of corticosteroid prescriptions
were for patients with a diagnosis that fell into the category of arthritis conditions.16 Despite their widespread
use in RA, information on the concomitant administration of corticosteroids with antitumour necrosis factor
(TNF) agents in routine clinical care as well as on the
adherence to currently recommended practice guidelines is scarce.
Postapproval clinical epidemiological studies allow the
assessment of the real-world utilisation of treatments,
and the evaluation of their effectiveness and safety in
the target population under routine clinical care.
Using data from the Biologic Treatment Registry Across
Canada (BioTRAC), an ongoing, Canada-wide, multicentre, prospective, observational registry of patients with
inﬂammatory arthritis, the aim of this analysis was to
describe the rate of concomitant corticosteroid use at
anti-TNF initiation and at the time of disease remission,
and to assess its effect on the incidence of infections
and sustainability of remission among patients with RA
treated with inﬂiximab in Canadian routine clinical
practice.

Rheumatoid arthritis

RESULTS
Baseline demographics, disease parameters and
concomitant medications
A total of 838 patients with 4582 assessments (mean
(SD) interval of 6.0 (3.0) months) were included. Mean
(SD) age was 55.6 (13.5) years, and disease duration at
inﬂiximab initiation (baseline) was 10.5 (9.8) years
(table 1). The majority was female (74.7%), and had
been previously treated with one or more traditional
DMARDs (86.9%). At baseline, mean (SD) DAS28 was
5.4 (1.3), CDAI was 36.1 (16.1), TJC-28 was 12.5 (7.9),
SJC-28 was 10.6 (7.0) and HAQ-DI was 1.7 (0.7).
Concomitant corticosteroid use was reported for 38.2%
of patients, most of whom (77.5%) were treated with
>5 mg/day.
Incidence of infections
After a mean Kaplan-Meier-based duration of follow-up
of 51.3 months, the incidence of total (non-serious and
serious) AEs was 110.2 per 100 PYs, and the incidence of
serious AEs was 8.5 per 100 PYs. The overall incidence
rate of total infections and serious infections was 19.6
per 100 PYs and 2.0 per 100 PYs (1.3 per 100 PYs resulting in hospitalisation), respectively. On adjusting for
enrolment period, baseline age and disease duration,
number of prescriptions, and HAQ-DI, the HR (95%
Haraoui B, et al. RMD Open 2015;1:e000078. doi:10.1136/rmdopen-2015-000078

CI) for acquiring an infection was 2.48 (1.24 to 4.98) in
patients treated with >5 mg/day of corticosteroids compared with patients not receiving corticosteroids
( p=0.011; ﬁgure 1). Treatment with ≤5 mg/day of corticosteroids was associated with an increased hazard for
infection (HR (95% CI)=2.12 (0.97 to 4.66), p=0.146),
which approached but did not reach statistical signiﬁcance ( p=0.061). Additional factors associated with
higher infection risk were increased HAQ-DI (HR (95%
CI)=1.51 (1.15 to 1.92)), longer baseline disease duration (HR (95% CI)=1.01 (1.00 to 1.03)), and later
enrolment period (HR2005–2008 vs 2002–2005: (95% CI)
=2.99 (1.96 to 4.56), p<0.001; HR2008–2011 vs 2002–2005:
(95% CI)=4.24 (2.56 to 7.02), p<0.001). Notably, the
later enrolment period has been previously associated
with less severe disease at initiation of treatment with
inﬂiximab.18
Corticosteroid use at disease remission
After a mean (SD) follow-up of 29.3 (22.9) months,
remission, as deﬁned by DAS28 and CDAI, was achieved
by 46.5% and 30.4% of patients, respectively. Despite
achievement of DAS28 or CDAI remission, corticosteroid
use was continued in 16.4% and 16.7% of cases of the
ITT population, respectively (ﬁgure 2), as compared
with 34.2% and 33.5% who were treated with a corticosteroid at baseline. In approximately half (DAS28 48.2%;
CDAI 48.3%) of these remission cases, a >5 mg/day
dose of corticosteroid was administered. Although not
statistically signiﬁcant, corticosteroid use at the time of
remission was higher in earlier compared with later
years (2002–2005 vs 2005–2008 vs 2008–2011) both for
DAS28 (22.2% vs 15.8% vs 13.6%; p=0.356) and CDAI
(20.8% vs 15.8% vs 15.8%; p=0.829). DMARD use and
methotrexate (MTX) dose at the time of DAS28 remission (DMARD 90.2% vs 95.2%, p=0.132; MTX 19.0 vs
18.3 mg/week, p=0.811) and CDAI remission
(DMARD 100.0% in both groups; MTX 18.5 vs
18.6 mg/week, p=0.980) were comparable between
patients using versus not using a corticosteroid at
remission (table 2). Similarly, no statistical differences
were observed between groups in baseline age, disease
duration, and concomitant DMARD use at baseline;
however, patients still on a corticosteroid at the time
of DAS28 (72.1% vs 14.7%; p<0.001) and CDAI
(64.1% vs 15.1%; p<0.001) remission were more likely
to have been on a >5 mg/day dose corticosteroid at
baseline.
Impact of continued corticosteroid use on remission
sustainability and infection
Among patients achieving disease remission, survival
analysis did not show a signiﬁcant positive effect of continued corticosteroid use on sustainability of remission
(ﬁgure 2). The HR (95% CI) for sustaining DAS28
remission (time to no remission) was 1.40 (0.95 to 2.06)
in patients using versus not using corticosteroids.
3
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of events per person time) of AEs/serious AEs (SAEs)/
infections/serious infections, as well as steroid use at the
time of remission. Drug survival was described with
the Kaplan-Meier estimator of the survival function. The
impact of steroid use on time-to-ﬁrst infection was
assessed using Cox regression. For this, steroid use was
used as a time-dependent covariate to take into consideration changes over time in steroid utilisation. Potential
confounders considered were: age, gender, presence of
comorbidity at baseline using concomitant medications
as a proxy, HAQ disability index (HAQ-DI), enrolment
period, baseline disease duration, geographical zone
and number of steroid prescriptions. Backwards variable
selection with α level of 0.2 was used to derive the parsimonious model. Sustainability of remission and time to
infection by continued steroid use among patients in
remission were assessed with the Kaplan-Meier estimator
of the survival function, and the effect of continued
steroid use was compared with the log-rank test. Owing to
the low number of remission cases, steroid use in these
analyses was used as a binary variable (use vs no use). AEs
were classiﬁed according to the Medical Dictionary for
Regulatory Activities (MedDRA; V.13.0) and summarised
using the total number of AEs, the total number and percentage of patients who experience an AE, and the
number of AEs over 100 patient-years (PYs). All AEs classiﬁed under the system organ class ‘infections and infestations’ were included in the infection analysis. Statistical
analyses were conducted with SAS V.9.2 (SAS Institute,
Cary, North Carolina, USA).
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Parameter
Sociodemographics
Females*, %
Age (years), mean (SD)
Geographical zone†, %
Eastern Canada
Central Canada
Western Canada
Enrolment period, %
1/2002 to 6/2005
7/2005 to 6/2008
7/2008 to 6/2011
Disease parameters
Comorbidity‡, %
Disease duration (years), mean (SD)
RF positive, %*
Family history of RA, %*
DAS28, mean (SD)
SDAI, mean (SD)
CDAI, mean (SD)
TJC-28, mean (SD)
SJC-28, mean (SD)
PhGA (VAS cm), mean (SD)
PtGA (VAS cm), mean (SD)
AM stiffness§ (min), mean (SD)
HAQ-DI, mean (SD)
Pain (VAS mm), mean (SD)
ESR (mm/h), mean (SD)
CRP (mg/L), mean (SD)
RA medications
Infliximab dose (mg), mean (SD)
Number of previous DMARDs, %
0
1
2
3
≥4
Concomitant DMARD, %
Concomitant methotrexate, %
Concomitant corticosteroid use, %
No use
≤5 mg/day
>5 mg/day
Missing dose
Corticosteroid dose¶, mean (SD)

Safety population
N=838

ITT population
N=628

74.7
55.6 (13.5)

73.6
55.8 (13.6)

73.4
6.1
20.4

76.1
6.1
17.8

45.2
34.1
20.6

45.9
34.6
19.6

12.4
10.5 (9.8)
73.4
33.7
5.4 (1.3)
38.2 (16.9)
36.1 (16.1)
12.5 (7.9)
10.6 (7.0)
6.6 (2.1)
6.1 (2.4)
70.9 (43.8)
1.7 (0.7)
57.7 (24.1)
32.2 (23.9)
19.2 (24.3)

11.3
10.2
73.8
33.3
5.4
37.9
35.9
12.5
10.6
6.6
6.0
70.4
1.7
57.4
32.2
19.5

3.4 (0.5)

(10.0)

(1.3)
(16.9)
(16.3)
(7.9)
(7.1)
(2.1)
(2.4)
(43.6)
(0.7)
(24.3)
(24.0)
(24.9)

3.4 (0.5)

13.1
20.8
28.8
20.0
17.3
89.7
70.4

13.2
21.7
27.9
20.7
16.6
91.1
72.1

61.8
7.9
29.5
0.8
9.3 (11.0)

61.8
8.1
29.6
0.6
9.3 (11.8)

*Percentages based on responders.
†The geographical zone was categorised as: East=Maritimes, Ontario and Quebec; Central=Manitoba and Saskatchewan; West=Alberta and
British Colombia.
‡Proxy based on the use of concomitant medications.
§Capped at 120 min.
¶Among patients taking a corticosteroid who had available information.
CDAI, Clinical Disease Activity Index; CRP, C reactive protein; DAS28, disease activity score 28; DMARD, disease-modifying antirheumatic
drug; ESR, erythrocyte sedimentation rate; HAQ-DI, health assessment questionnaire disability index; ITT, intent to treat; PhGA, physician’s
global assessment; PtGA, patient’s global assessment; RA, rheumatoid arthritis; RF; SDAI, Simplified Disease Activity Index; SJC, swollen
joint count; TJC, tender joint count; VAS, visual analogue scale.

The HR (95% CI) for sustaining CDAI remission was
1.19 (0.75 to 1.88). Age and disease duration were not
associated with sustainability of remission. Time to
acquiring an infection, however, was signiﬁcantly shorter
4

among patients treated with a corticosteroid when compared with the absence of corticosteroid treatment
(HRDAS28 (95% CI)=1.78 (1.00 to 3.19); HRCDAI (95%
CI)=2.38 (1.14 to 4.99); ﬁgure 3).
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Table 1 Patient demographics and baseline characteristics

Rheumatoid arthritis
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Figure 1 Time to infection by steroid use. Month 0 corresponds to the time of inclusion in the cohort.

Figure 2 Steroid use among remission cases and impact on sustainability of remission. Month 0 corresponds to the time of
inclusion in the cohort (CDAI, Clinical Disease Activity Index; DAS28, disease activity score 28).
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Parameter
DAS28 remission
At remission
Concomitant DMARD, %
Methotrexate dose, mg/week, mean (SD)
Concomitant corticosteroid use, %
No use
≤5 mg/day
>5 mg/day
Corticosteroid dose*, mean (SD)
At baseline
Age (years), mean (SD)
Disease duration (years), mean (SD)
Concomitant DMARD, %
Concomitant corticosteroid use, %
No use
≤5 mg/day
>5 mg/day
Missing dose
Corticosteroid dose*, mean (SD)
CDAI remission
At remission
Concomitant DMARD, %
Methotrexate dose†, mg/week, mean (SD)
Concomitant corticosteroid use, %
No use
≤5 mg/day
>5 mg/day
Corticosteroid dose*, mean (SD)
At baseline
Age (years), mean (SD)
Disease duration (years), mean (SD)
Concomitant DMARD, %
Concomitant corticosteroid use, %
No use
≤5 mg/day
>5 mg/day
Missing dose
Corticosteroid dose*, mean (SD)

On steroid
While at remission

Not on steroid
While at remission

p Value

90.2
19.0 (4.5)

95.2
18.3 (14.0)

0.132
0.811

0.0
51.8
48.2
6.2 (3.0)

100.0
0.0
0.0
NA

NC

57.9 (13.2)
10.0 (9.4)
90.2

55.0 (13.8)
9.2 (9.4)
93.9

0.419
0.821
0.299

8.2
18.0
72.1
1.6
8.0 (4.6)

81.0
4.3
14.7
0.0
10.1 (21.6)

<0.001

100.0
18.6

NC
0.980

0.0
51.7
48.3
5.6 (5.8)

100.0
0.0
0.0
NA

NC

58.1 (13.9)
9.9 (8.2)
92.3

54.1 (13.7)
8.7 (9.1)
95.4

0.675
0.480
0.440

10.3
23.1
64.1
2.6
8.0 (4.2)

80.9
3.9
15.1
0.0
6.3 (5.3)

<0.001

100.0
18.5

NC

0.499

NC

0.175

*Among patients taking a corticosteroid who had available information.
†Among users.
CDAI, Clinical Disease Activity Index; DAS28, disease activity score 28; DMARD, disease-modifying antirheumatic drug; NA, not applicable;
NC, not calculable.

DISCUSSION
Baseline concomitant steroid administration, reported
for 38.2% of patients, was comparable with previously
reported Canadian estimations of 30–40%,13–15 and the
majority of these patients (approximately 80%) were
administered ≥5 mg/day of corticosteroids based on the
Canadian standard practices, for an overall mean (SD)
dose of 9.3 (11.8) mg/day.
Overall, treatment with a systemic corticosteroid was
identiﬁed as an independent predictor of infection in
patients treated with inﬂiximab: ≥5 mg/day administration conferred a 2.5-fold increase in the odds of occurrence of infection compared with patients not receiving
systemic corticosteroids, and ≤5 mg/day was associated
6

with a 2.1-fold increase. Although the latter increase in
the risk for infection with ≤5 mg/day of corticosteroids
was not statistically signiﬁcant, this might be due to lack
of statistical power. These results are comparable with
previously reported data, which have shown a dosedependent effect of systemic corticosteroid use on development of infection in patients with RA treated with
anti-TNF-α therapy,3 9 8 and non-biological DMARDs.4
Based on data from the German biologics registry,
RABBIT, showing a twofold to fourfold increased risk in
serious infections when using corticosteroid doses
≥7.5 mg/day, the RABBIT risk score, a valuable instrument determining the risk of serious infections in individual patients based on clinical and treatment
Haraoui B, et al. RMD Open 2015;1:e000078. doi:10.1136/rmdopen-2015-000078
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Table 2 Patient characteristics by steroid use at remission

Rheumatoid arthritis

information, takes corticosteroid use into consideration.18 Furthermore, although established guidelines
recommend that corticosteroids for the treatment of RA
be administered in the lowest possible dose and tapered
as early as possible, their use extending past achievement of DAS28 or CDAI remission occurred in 16.4%
and 16.7% of patients, respectively, where >5 mg/day
administration accounted for approximately half of
these cases. This continued administration, however, was
not associated with a signiﬁcant positive effect on sustainability of remission: time to no remission was
1.4-fold and 1.2-fold higher in patients treated with
systemic corticosteroids (DAS28 and CDAI remission,
respectively). In addition to conferring impaired sustentation of remission, use of systemic corticosteroids
was also signiﬁcantly associated with a decrease in
time to acquiring of an infection, where use versus no
use resulted in a 1.8-fold and 2.4-fold increase in the
chance of development of infection in patients having
achieved DAS28 and CDAI remission, respectively.
With regard to patient characteristics associated with
the continuation of corticosteroid use into remission,
neither age, disease duration, nor concomitant DMARD
use were identiﬁed as predictors. However, although not
statistically signiﬁcant, corticosteroid use at the time of
remission was higher in earlier (approximately 20% in
2002) compared with later (approximately 15% in 2011)
years. This may be a reﬂection of changes in physician
awareness and evolving clinical practice: the 2002
update of the ACR guidelines for the treatment of RA
recommended, although cautiously, that for patients
functionally dependent on glucocorticoids for long-term
disease control, administration could be kept to a
minimum.19 Similarly, the 2007 EULAR recommendations, somewhat more accurately reﬂecting current
Haraoui B, et al. RMD Open 2015;1:e000078. doi:10.1136/rmdopen-2015-000078

guidelines, recommended the use of systemic corticosteroids as an (mainly temporary) adjunct to DMARD
strategy due to risk of side effects.20 Additionally, the
history of corticosteroid use for the treatment of RA has
been marked by contradictory arguments with regard to
beneﬁts in terms of symptomatic control and prevention
of radiographic progression, and disadvantages related
to AEs following long-term use resulting in dichotomous
views of their role in management of RA.1 2 21 Only the
most recent guidelines have explicitly recommended
that systemic corticosteroid use be limited in duration
and dose.11 12 Implications of this gradual paradigm
shift may therefore be responsible for the gradual tapering of postremission systemic corticosteroid use observed
over time.
Serious infections are one of the main reasons of
increased mortality in RA.22 23 Although a meta-analysis
of randomised trials found the anti-TNF agents, inﬂiximab and adalimumab, to be associated with increased
risk of infection,24 the results of this, and other studies,
conﬁrm that treatment with a corticosteroid is an independent predictor of infection in patients treated with an
anti-TNF treatment regimen,3 8 9 and should be considered in interpretation of safety data. Additionally, this analysis has identiﬁed that, despite the current RA treatment
guidelines, over 15% of patients continue systemic use of
corticosteroids past achievement of remission, to the detriment of remission sustentation, and with an associated
decrease in time-to-infection acquisition. Consequently,
use of systemic corticosteroids in a real-world Canadian
clinical setting lowers the associated risk–beneﬁt ratio,
whereas careful timing and administration could, over
time, reduce risks for infection and mortality.
Although this study supports the association between
systemic corticosteroid use and risk of infection, a low
7

RMD Open: first published as 10.1136/rmdopen-2015-000078 on 29 April 2015. Downloaded from http://rmdopen.bmj.com/ on September 16, 2019 by guest. Protected by copyright.

Figure 3 Time to infection by continued steroid use. Month 0 corresponds to the time of inclusion in the cohort (CDAI, Clinical
Disease Activity Index; DAS28, disease activity score 28).
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incidence of serious infections population (2.0 per 100
PYs) was observed in the overall population, compared
with previously published data: Grijalva et al9 recently
reported for patients with RA treated with inﬂiximab, a
rate of 10.3 serious infections per 100 PYs.
Subsequently, due to a low number of events, association of corticosteroid use with serious infections/different types of infections was not possible. A possible
explanation for the discrepancy in incidences of
serious infections between studies is the method of
data collection. Grijalva et al relied on insurance claims
forms, which ensures accurate and detailed disease
history and speciﬁcs, whereas this study recommended
patient assessment at 6-month intervals, possibly resulting in an underestimation of actual corticosteroid use
due to incomplete patient data, and of the actual incidence of serious infections due to recall bias. An additional limitation of our study relates to the fact that
the presence of comorbidity at baseline was assessed
using concomitant medications as proxy which may
have resulted in the underestimation of the prevalence
of comorbid conditions.
Among the strengths of the current study, as compared with the use of administrative databases, are the
availability of granular data on the dosing of steroids
and other concomitant RA medications, and on the
timing of remission, as well as the inclusion in the registry of validated RA cases, and the use of validated RA
disease activity measures.
Treatment with a corticosteroid was associated with an
increased risk for acquiring an infection without having
an impact on sustainability of remission. These results
support the recommendations of the CRA and EULAR
that corticosteroids should be used concomitantly with
anti-TNF treatment for the shortest period possible to
achieve remission, but not thereafter.
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