Tumor Necrosis Factor-blocking Agents for Children
with Enthesitis-related Arthritis — Data from the
Dutch Arthritis and Biologicals in Children Register,
1999-2010

MARIEKE H. OTTEN, FEMKE H.M. PRINCE, MARINKA TWILT, REBECCA ten CATE, WINEKE ARMBRUST,
ESTHER P.A.H. HOPPENREIJS, YVONNE KOOPMAN-KEEMINK, NICO M. WULFFRAAT, SIMONE L. GORTER,
KOERT M. DOLMAN, JOOST F. SWART, J. MERLIJN van den BERG, MARION A.J. van ROSSUM,

and LISETTE W.A. van SUIJLEKOM-SMIT

ABSTRACT. Objective. To evaluate the effectiveness and safety of biological agents in children with enthe-
sitis-related arthritis (ERA).
Methods. All patients with ERA in whom a biological agent was initiated between 1999 and 2010
were selected from the Dutch Arthritis and Biologicals in Children (ABC) register. In this ongoing
multicenter observational register, data on the course of the disease and medication use are retrieved
prospectively at the start of the biological agent, after 3 months, and yearly thereafter. Inactive dis-
ease was assessed in accordance with the Wallace criteria.
Results. Twenty-two patients with ERA started taking 1 or more biological agents: 20 took etaner-
cept, 2 took adalimumab (1 switched from etanercept to adalimumab), and 2 took infliximab (1
switched from etanercept to infliximab). Characteristics: 77% were male, 77% had enthesitis, 68 %
were HLA-B27-positive. The median age of onset was 10.4 (IQR 9.4-12.0) years; median followup
from the start of the biological agent was 1.2 (IQR 0.5-2.4) years. Intention-to-treat analysis shows
that inactive disease was achieved in 7 of 22 patients (32%) after 3 months, 5 of 13 patients (38%)
after 15 months, and 5 of 8 patients (63%) after 27 months of treatment. Two patients discontinued
etanercept because of ineffectiveness, and switched to adalimumab (inactive disease achieved) or
infliximab (decline in joints with arthritis after 3 months of treatment). One patient discontinued
etanercept because of remission, but had flare and restarted treatment, with good clinical response.
No serious adverse events occurred.
Conclusion. Tumor necrosis factor (TNF)-blocking agents seem effective and safe for patients with
ERA that was previously unresponsive to 1 or more DMARD. However, a sustained disease-free
state could not be achieved, and none discontinued TNF-blocking agents successfully. (First Release

Aug 15 2011; J Rheumatol 2011;38:2258-63; d0i:10.3899/jrheum.110145)
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The International League of Associations for Rheumatology
(ILAR) has described enthesitis-related arthritis (ERA) as a
subgroup of juvenile idiopathic arthritis (JIA)'. ERA is
defined as chronic inflammatory arthritis in combination
with enthesitis. When either arthritis or enthesitis is absent,
2 or more of the following criteria are required: a history of
sacroiliac joint tenderness and/or inflammatory lumbosacral
pain, presence of the HLA-B27 antigen, onset of arthritis in
a male over 6 years of age, acute (symptomatic) anterior
uveitis, or history of HLA-B27-related disease in a
first-degree relative'. This ERA classification replaces pre-
vious definitions such as juvenile ankylosing spondylitis
(AS), seronegative enthesopathy and arthropathy (SEA)
syndrome, and the more general term juvenile spondy-
loarthropathy. Sacroiliitis and spondylitis most often devel-
op 5 to 10 years after disease onset, and extraarticular man-
ifestations such as anterior uveitis occur occasionally?. A
followup study demonstrated that the SEA syndrome fre-
quently progresses to AS; for ERA this is still unknown?>.
Anti-tumor necrosis factor-o. (anti-TNF) agents have
been proven to be effective for adult-onset AS and for poly-
articular course JIA%56789.10 However, the randomized
controlled trials conducted in children comparing anti-TNF
agents with placebo did not evaluate patients with the ERA
subtype®32. Only a few case series focused on the effec-
tiveness of etanercept for patients with the ERA subtype.
These studies all showed impressive improvements of etan-
ercept on both the arthritis and enthesitis, with ACRpedi30
improvements in up to 100% of the patients and as early as
6 weeks after start of treatment!!-1>13, Limitations of these
studies are that most data were retrospective and had a max-
imum followup of 2 years. Until now no studies focused on
other anti-TNF agents (adalimumab or infliximab) for use in
this patient group. A multicenter open-label study to evalu-
ate the effect of etanercept in the ERA subtype is pending;
however, data regarding the primary outcome in a time-
frame of 12 weeks are not expected until 2013'4. The
longterm effectiveness of TNF-o-blocking agents in ERA
remains unknown. Therefore we conducted this prospective

study to evaluate the (longterm) effectiveness and safety of
TNF-o-blocking agents in patients with ERA.

MATERIALS AND METHODS

Our study is embedded in the Arthritis and Biologicals in Children (ABC)
register, a multicenter prospective observational study that includes all
Dutch patients with JIA in whom a biological agent is prescribed, from the
first introduction in 1999. More than 350 patients are included in the regis-
ter. In 2008 this register was made Web-based!>. The study protocol was
approved by the Medical Ethics Committee at Erasmus MC, Rotterdam,
and by all participating hospitals. In the register, patient and disease char-
acteristics are collected at baseline. Data on the course of the disease are
prospectively retrieved at start of treatment, after 3 months of treatment,
and yearly thereafter until transfer to adult care. This includes the variables
of the JIA core set: the physician’s global assessment of disease activity by
visual analog scale (VAS; range 0—100 mm, O = best score); the Childhood
Health Assessment Questionnaire (CHAQ) test of functional ability (range
0-3, 0 = best score) by patients or parents, including global assessment of
well-being by VAS; the number of active and limited joints; and the ery-
throcyte sedimentation rate (ESR). Additionally, the global assessment of
pain by VAS was included. Data on enthesitis and sacroiliac involvement
are not included in the JIA disease activity score and therefore are not
reported in our study. However, this involvement will be reflected in the
physician’s assessment of disease activity and the patient’s or parent’s
assessment of well-being and pain.

In addition to entering followup data at 3 months and yearly, data also
were entered at the time of any important events, including when biologi-
cal agents were discontinued or switched or when there were safety con-
cerns. Once patients discontinued their biological agent, data collection
was maintained once yearly until the patient transferred to adult care.
Safety data included adverse events (AE) and serious adverse events
(SAE). SAE were defined as life-threatening or fatal events, events result-
ing in persistent or significant disability, events requiring intervention to
prevent permanent impairment or damage, events that required hospitaliza-
tion or prolongation of existing hospitalization, or congenital anomalies.

For our study we selected all patients with JIA who had the ERA sub-
type and who started a biological agent during 1999-2010, and who had at
least 3 months of followup. For these patients we collected additional data
regarding the diagnostic ILAR criteria for ERA [i.e., occurrence and loca-
tion of enthesitis, a history of sacroiliac joint tenderness and/or inflamma-
tory pain, presence of HLA-B27 antigen, acute (symptomatic) anterior
uveitis, and history of HLA-B27-related disease in a first-degree relative]'.

Response was assessed using the American College of Rheumatology
(ACR) Pediatric 30 and 70 criteria (ACRpedi 30/70). This definition states
that there should be at least 30% improvement (or 70% improvement
depending on the score) from baseline in 3 or more variables of the JIA core
set with no more than 1 variable worsening by > 30%!. Further, the
‘Wallace criteria for inactive disease were used, defined as no active arthri-
tis, no uveitis, normal ESR (values < 20 mm/h), and a physician’s global
assessment of disease activity indicating no disease activity (defined as
VAS score < 10 mm)!7.

Descriptive statistics were reported as absolute frequencies or as medi-
an values with an interquartile range (IQR) or minimum and maximum
range. We compared the patient and disease characteristics of the patients
with ERA by sex and by duration of followup (more or less than 1 year).

Depending on the tested variable, Mann-Whitney U test and chi-square
test were used to perform comparisons. A p value < 0.05 was considered
statistically significant. SPSS version 17.0.1 was used for all analyses.

RESULTS

Patients. From 1999 through 2010, a total of 22 pediatric
patients with ERA used 1 or more biological agents in The
Netherlands. Twenty patients started etanercept as a first
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biological agent, 1 adalimumab, and 1 infliximab. Two
patients, after failure of etanercept, switched to a second
anti-TNF agent; | started adalimumab and 1 infliximab. No
other biological agents were introduced in this patient
group. Median followup from start of first anti-TNF agent
was 1.2 (IQR 0.5-2.4) years, with a total of 38.7
patient-years.

Patient and disease characteristics are shown in Table 1.
The commonest diagnostic criteria were enthesitis (in 77%
of patients), onset of arthritis in males over age 6 years
(73%), HLA-B27 antigen (68%), and sacroiliac joint ten-
derness and/or inflammatory lumbosacral pain (55%).
Sacroiliac joint tenderness and/or inflammatory lumbosacral
pain were not present in female patients with ERA, but were
present in 75% of male patients (p = 0.014, chi-square).
There were no differences between female and male patients
with ERA for the remaining ERA classification criteria.

Prior to the introduction of the first anti-TNF agent, 92%
of the patients used methotrexate and 77% sulfasalazine.
Most patients used > 1 disease-modifying antirheumatic
drug (DMARD) without sufficient effect.

Table 1. Patient and disease characteristics (n = 22). All data are n (%)
unless otherwise indicated.

Characteristics N (%)

Demographic characteristics
Male 17 (77)
Median age at onset of arthritis, yrs (IQR) 104 (0.4-12.0)
Median disease duration before start of anti-TNF,

yrs (IQR) 3.1 (1.1-5.9)
Disease characteristics
Presence of HLA-B27 antigen 15 (68)
<4 active joints at start of anti-TNF 7(32)
> 4 active joints at start of anti-TNF 15 (68)
Enthesitis 17 (77)
In Achilles tendon 13 (76)
History of sacroiliac joint tenderness and/or
inflammatory lumbosacral pain 12 (55)
Onset of arthritis in male > 6 yrs old 16 (73)
Anterior uveitis 0 (0)
Family history of HLA-B27-related disease 12 (55)
Medication history before start of anti-TNF therapy
NSAID 21 (96)
Systemic glucocorticoids 8 (36)
Intraarticular glucocorticoids 4 (18)
Methotrexate 21 (96)
Sulfasalazine 17 (77)
Leflunomide 29
Azathioprine 1(5
Concomitant medications at start of anti-TNF therapy
NSAID 19 (86)
Systemic glucocorticoids 3(14)
Methotrexate 17 (77)
Sulfasalazine 29
Leflunomide 0 (0)
Azathioprine 0 (0)

IQR: interquartile range; TNF: tumor necrosis factor; NSAID: nonsteroidal
antiinflammatory drugs.

The median duration between initiation of last synthetic
DMARD and introduction of anti-TNF agent was 6.8
months (IQR 3.8-24.8 mo). No patients started concomitant
synthetic DMARD in the 3-month interval before or the
3-month interval after the start of anti-TNF-blocking agents.

At the start of the first TNF-o-blocking agent, female
patients with ERA (n = 5) had higher CHAQ total scores
(median 2.2, minimum 1.5, maximum 2.6) and higher VAS
pain scores (median 88, minimum 61, maximum 96) than
male patients with ERA (n = 17), with a median CHAQ total
score of 1.1 (minimum 0.1, maximum 2.1) and a median
VAS pain score of 47 (minimum 3, maximum 90; p = 0.003
and p = 0.039, respectively, Mann-Whitney U test). This dif-
ference decreased after 3 months of treatment, and disap-
peared after 15 months of treatment.

Effectiveness analysis. Figure 1 shows the disease activity
scores from the introduction of first anti-TNF agent until 4
years of followup, on the basis of an intention-to-treat analysis.

Because of this ongoing study design (i.e., an open
cohort) the total followup duration varied between patients.
One patient was lost to followup after 9 months of treat-
ment, 8 patients were transferred to adult care, and some
patients started anti-TNF agents more recently. With regard
to patient and disease characteristics, the patients with > 1
year of followup did not differ from those with < 1 year of
followup.

As Figure 1 shows, the disease activity declines rapidly
after initiation of the first anti-TNF agent. At 3 months of
treatment, 19 of the 22 patients (86%) reached an
ACRpedi30 response, and 16 of the 22 patients (73%) an
ACRpedi70 response. All patients continued the anti-TNF
agent after 3 months of treatment. The percentage of
patients achieving ACRpedi30 and 70 responses and inac-
tive disease at the different timepoints is also shown in
Figure 1. One patient discontinued etanercept when remis-
sion was reached, but experienced flare 1.3 years later and
restarted etanercept, with good effect. No other patients dis-
continued biological treatment.

Two patients switched to a second anti-TNF agent after
failure of the first. Adalimumab was introduced in a patient
after 7 months of ineffective etanercept treatment. All 22
joints that had been active before start of adalimumab treat-
ment responded, and inactive disease was achieved after
only 5 months of adalimumab treatment. This patient with-
drew adalimumab temporarily due to atypical AE. However,
after 1 month the arthritis flared and adalimumab was rein-
troduced, again with good response. The second patient
switched to infliximab after 16 months of etanercept treat-
ment, and a remarkable decline in the number of joints with
arthritis (from 7 to 2) was seen after 3 months.

Methotrexate could be discontinued in 4 of the 17
patients and sulfasalazine in 1 of the 2 patients who had
been using it concomitantly at the start of the biological
agent. Three patients used concomitant systemic glucocorti-
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Figure 1. Disease activity scores from introduction of first tumor necrosis factor-blocking agent. VAS: visual analog scale; CHAQ:
Childhood Health Assessment Questionnaire; ESR: erythrocyte sedimentation rate; ACRpedi: American College of Rheumatology

Pediatric 30 and 70 criteria.

costeroids at the start and only 1 patient was able to stop
them. No patients started systemic glucocorticosteroids dur-
ing followup.

Safety analysis. During etanercept use, a total of 16 AE were
reported: 4 mild infections, 2 fevers of unknown origin, 2
headaches, 2 injection-site reactions, 1 case of fatigue, 1
syncope, 1 transient case of hematochezia, 1 nosebleed, 1
report of atypical skin lesions, and 1 discordant pain sensa-
tion. This resulted in a rate of 0.45 AE per patient-year of
etanercept use.

One patient reported 6 AE during adalimumab treatment:
allergic reaction, injection-site reaction, headache, mild infec-
tions, pneumonia, and pain while breathing. Adalimumab was
temporarily discontinued; however, the pain while breathing
remained, and adalimumab was restarted.

No AE were seen in the 2 patients taking infliximab.

No SAE were reported during any of the anti-TNF agent
treatment periods.

DISCUSSION

In our prospective observational study, we evaluated the
effectiveness and safety of TNF-blocking agents in all
Dutch pediatric patients with ERA from 1999 to 2010.
Although all available TNF-blocking agents were included,
most patients started etanercept, and these results therefore
mainly reflect the effectiveness of etanercept.

A remarkable decline in all measures of disease activity
was seen after as few as 3 months of treatment, and all
patients continued their first anti-TNF agent after 3 months
of treatment. After 3 months of treatment, 19 of the 22
patients reached an ACRpedi30 response, 16 an ACRpedi70
response, and one-third achieved inactive disease. This
rapid and high response, not accountable to recent changes
in synthetic DMARD, is especially impressive considering
that these patients were previously unresponsive to 1 or
more synthetic DMARD, and is also comparable with a pre-
viously published case series in patients with ERA treated
with etanercept!!1213. To date, for patients we have fol-
lowed on therapy for 15 months (n = 13) and 27 months (n
= 8), the response appears to be maintained. This is compa-
rable to a publication from our register in 2009 with inclu-
sion of all JIA subtypes’. However, not all patients achieved
inactive disease, even though some patients were treated for
many years with anti-TNF agents. No patients were able to
discontinue anti-TNF agents successfully and most con-
comitant medications (including glucocorticosteroids) were
continued during treatment. Further, the inactive disease rate
at 27 months was not sustained in the few patients with a
longer followup. It seems that for this patient group, despite
the rapid response to TNF-blocking agents, complete dis-
ease control is still difficult to achieve. This is also seen in
adult-onset AS, with only one-third of patients treated with
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TNF-blocking agents achieving < 20% disease activity in all
4 domains after 1 to 2 years of treatment!8-19-20,

Switching between TNF-blocking agents occurred twice
in our study. Both those patients (1 to adalimumab and 1 to
infliximab after failing etanercept) improved remarkably.
Until now, introduction of a second anti-TNF agent for JIA
has been evaluated once. In that retrospective cohort study,
73 patients with JIA (one-third of the total cohort) switched
to a second biological agent’!. The second biological agent
was discontinued in 53% of the patients because of ineffec-
tiveness or AE. No detailed information was given on the
treatment response after initiation of the second agent. No
conclusions can be drawn about whether switching between
biologicals is effective for patients with ERA; however, it
seems a valuable option, especially because few alternative
treatments are available.

It is remarkable that at the start of anti-TNF treatment,
female patients with ERA report higher VAS pain and
CHAQ scores than males. This is in accord with a cross-sec-
tional study of patients with JIA who transferred to adult
care showing significantly higher CHAQ scores in females
with ERA?2. In a case-control study comparing ERA with
oligoarticular and polyarticular subtypes, female sex was
found to be a predictor of failure to achieve remission?. In
our study, sex was not a predictor of a lack of treatment
response because the differences in male and female
patients disappeared after 15 months of treatment, and the
numbers are small.

Etanercept seemed to be well tolerated, with a favorable
safety profile, for this poorly described subset of patients
with JIA. Our AE rate of 0.45 AE/patient-year of etanercept
use seems to be higher than reports for all JIA subtypes
(0.09-0.21 AE/patient-year)>”’. However, these results
should be interpreted with care, because only 38.7 patient-
years of followup were included. No safety profile of adali-
mumab and infliximab for its use in patients with ERA can
be given because only 4 patients used those drugs.

Our study has some limitations. First, the number of
patients included was low and the number of patients with
followup data beyond 15 months dropped quickly. The 22
patients included in our study were all patients in The
Netherlands with ERA who started biological agents in an
11-year treatment period. Although the number is small, for
this indication it is the largest case-series published to date.

The second limitation is that, because our register focus-
es on all patients in The Netherlands with JIA, detailed
information about the responses of axial involvement and
enthesitis was beyond the scope of our study. However, we
expect that these signs will be reflected in the physician’s
global and patient’s global assessment for well-being and
pain. Burgos-Vargas, et al have proposed a tool for clinical
evaluation for ERA containing 12 variables, including
spinal and sacroiliac joint pain and tenderness and enthesi-
tis, but this tool has not been validated yet*.

TNF-blocking agents seem effective and safe for patients
with ERA who at first do not respond to synthetic DMARD.
As in adults, however, a sustained disease-free state could
not be achieved, and none of the patients discontinued the
biological agents successfully. The agents’ effects on enthe-
sitis and spinal involvement remain to be determined.
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