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ABSTRACT. Objective. To evaluate safety, tolerability, and efficacy of etanercept in a cohort of patients with juve-

nile idiopathic arthritis (JIA) under 4 years of age.

Methods. Data were collected at every visit during treatment with etanercept in 25 children who

began treatment at a mean age of 3 years (range 18–48 months). Safety endpoints included the inci-

dence of any adverse events. Efficacy endpoints included the American College of Rheumatology

(ACR) Pediatric 30, 50, and 70 criteria for improvement.

Results. Data from 25 patients with JIA treated with etanercept for a mean period of 23 months were

analyzed. All patients received concomitant medications: 24 methotrexate, 3 cyclosporin A, and 10

corticosteroids. After the first 6 months of treatment, 15 (71.4%) patients achieved an ACR Pedi30

response and at the last observation 20 (80%) achieved ACR Pedi30. ACR Pedi50 and 70 respons-

es were, respectively, 62% and 43% at 6 months and 72% and 64% at the last followup. Five patients

(20%) discontinued etanercept for lack of efficacy. Two (8%) developed adverse events, both pri-

mary varicella zoster virus (VZV) infections (both not vaccinated). One was hospitalized because of

a necrotizing fasciitis secondary to VZV infection. No cases of tuberculosis, opportunistic infec-

tions, or malignancies were reported.

Conclusion. In our cohort of patients etanercept proved to be safe and efficacious in the majority of

children. The response in toddlers was similar to that in older children. We observed only 1 case of

severe infection that required hospitalization and stopped treatment temporarily. (J Rheumatol First

Release May 15 2012; doi:10.3899/jrheum.111555)
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Juvenile idiopathic arthritis (JIA) is the most common

chronic rheumatic disease in children. It is an important

cause of short- and longterm disability, possibly resulting in

a poor quality of life1,2. Current treatment of children with

JIA includes nonsteroidal antinflammatory drugs, cortico -

steroids, and disease-modifying antirheumatic drugs

(DMARD)3,4. Methotrexate (MTX) is the first-line

DMARD most commonly used. However, these drugs are

effective only in a proportion of patients with JIA5: some

patients with polyarticular or systemic-onset disease have

incomplete or no response to MTX and require alternative

medications. The course and outcome of children with JIA

with unsatisfactory response to MTX and/or other DMARD

have markedly improved since the introduction of tumor

necrosis factor (TNF) antagonists.

Etanercept is a soluble dimeric fusion protein that binds

soluble TNF, preventing its interaction with receptors on

immune cells. The safety and efficacy of etanercept in chil-

dren older than age 4 years with polyarticular JIA have been

demonstrated in randomized clinical trials and in longterm

observational registries. Sustained responses with an accept-

able rate of severe adverse events (SAE) were observed in

longterm treatment6,7,8. Etanercept, originally approved in

children older than 4 years, has recently been licensed for

treatment of children with polyarticular JIA older than 2

years and unresponsive to MTX, in both Europe and the

USA. Only limited data are available on the efficacy and

safety of etanercept in children less than 4 years of age. To

date, only one experience, from the German JIA Registry,

reported data on the use of etanercept in 25 patients with JIA

younger than 4 years of age9.

Our objective was therefore to investigate the safety, tol-

erability, and efficacy of etanercept in a cohort of children
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with JIA whose age at the beginning of therapy was below 4

years.

MATERIALS AND METHODS

All patients with JIA diagnosed according to the International League of

Associations for Rheumatology criteria10 from 1998 to 2008, under 4 years

of age, with unsatisfactory response to standard therapy (DMARD), were

included in the study. This was a retrospective cohort study collecting data

from patients treated with etanercept for a mean period of 23 months (range

6–86 mo) followed at the Division of Rheumatology of Bambino Gesù

Children’s Hospital. Of all patients treated with etanercept, none was lost

to followup during the study period.

Etanercept was added to the current therapy of children that developed

polyarthritis with unsatisfactory response to MTX administered for a mean

of 9 months (range 2–41 mo) at a dose of 15 mg/m2/week (median 14.7

mg/m2, range 10–15.9 mg/m2). Etanercept was also added to the therapy of

3 children with persistent oligoarticular JIA with 4 or fewer involved joints.

These patients had failed to improve after 3 intraarticular injections of cor-

ticosteroid in at least 2 joints and after at least 2 months of treatment with

MTX. Etanercept was added to conventional therapy early because of rapid

disease progression.

Etanercept was administered subcutaneously at a dosage of 0.8–1

mg/kg once weekly, as for the older patients with JIA. The followup start-

ed when etanercept was added. Patients were seen after 1 month of therapy

and every 8 weeks for the following months. Biological and clinical data

and the Child Health Assessment Questionnaire (CHAQ) data were col-

lected at each followup visit. Since use of etanercept in children under 4

years of age at the time of initiation of the study was an off-label treatment,

informed consent was obtained from parents or legal guardians of each

patient.

Safety analysis. Safety endpoints included the incidence of AE recorded

using the Common Terminology Criteria for Adverse Events, v3.011. We

performed surveillance for side effects by interviews with parents at every

followup visit. Other events of interest were also recorded, including

opportunistic infections, tuberculosis, and malignancies.

Efficacy analysis. We assessed the effect on disease activity using the

American College of Rheumatology (ACR) Pediatric 30 (Pedi30), Pedi50,

and Pedi70 criteria for improvement12. An ACR Pedi30 response is defined

as an improvement of at least 30% from baseline in at least 3 of the 6 vari-

ables in the core set (number of joints with active arthritis, number of joints

with limited range of motion, physician’s assessment of disease activity,

parent’s assessment of the patient’s overall well-being, a validated measure

of physical function, and a laboratory measure of inflammation, the ery-

throcyte sedimentation rate) and not more than 1 of the remaining variables

worsening by > 30%. ACR Pedi50 and 70 criteria are defined as improve-

ment from baseline of at least 50% and 70%, respectively, in at least 3 of

the 6 core set variables, with not more than 1 of the remaining variables

worsening by > 30%.

Statistical analysis. Demographic and background characteristics at enroll-

ment into the study were recorded and summarized descriptively. Time to

discontinuation from the study was summarized using Kaplan-Meier esti-

mates for patient retention in the study. For safety analysis, the drug expo-

sure-adjusted event rate for AE, deaths, and other events of interest were

summarized at every followup visit. Statistical analysis of efficacy and AE

was evaluated using Kaplan-Meier estimates. Each patient’s last visit was

summarized according to the last observation carried forward (LOCF)

method. All patients with at least 1 valid measure for a particular efficacy

assessment were included in the LOCF analysis. For analysis of variables

concerning the efficacy of treatment we used the Wilcoxon test for paired

samples.

RESULTS

Patient characteristics. A total of 25 patients with JIA treat-

ed with etanercept and meeting eligibility criteria were

observed for a mean of 23 months (range 6–86 mo).

Demographics and baseline disease characteristics are

shown in Table 1. Etanercept was started at an average age

of 37 months (range 18–48 mo). Eight (32%) patients had

systemic, 12 (48%) oligoarticular, and 4 (16%) polyarticu-

lar-onset JIA; 1 (4%) patient had psoriatic arthritis.

Irrespective of the JIA subtype at onset, all patients devel-

oped a polyarticular disease course, except 3 who main-

tained an oligoarticular disease course.

All patients received concomitant medications.

Twenty-four were given MTX 15 mg/m2 once a week, and

3 who developed MTX intolerance were given cyclosporin

A 5 mg/kg/day. Ten patients were also receiving corticos-

teroids, with a starting dose of 2 mg/kg/day rapidly tapered

and discontinued in 1 month, when possible. In 2 patients

with systemic JIA, corticosteroids were not discontinued.

Safety analysis. The overall incidence of AE was 0.3 side

effects per year of treatment (95% CI 0.05–1.01). Two

patients (8%) developed AE, one was a SAE. Both devel-

oped primary varicella zoster virus (VZV) infections, 1

patient after 40 months of treatment and 1 after 24 months.

Neither patient had received previous chickenpox immu-

nization. One patient was hospitalized because of a necro-

tizing bacterial fasciitis secondary to VZV infection: he was

treated with ceftriaxone plus amikacin and linezolid for 1

month in total. Etanercept was temporarily discontinued. No

intolerance or allergic reactions were observed. No cases of

tuberculosis, opportunistic infections, or malignancies were
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Table 1. Baseline clinical characteristic of study subjects.

Characteristic

Female, n (%) 17 (68)

Age, months, median (range) 40 (18–48)

JIA onset type, n (%)

Systemic 8 (32)

Oligoarticular 12 (48)

Persistent 3 (12)

Extended 9 (36)

Polyarticular 4 (16)

RF-positive 1 (4) 

RF-negative 3 (12)

Psoriatic 1 (4)

ANA-positive, n (%) 16 (64)

Uveitis, n (%) 7 (28)

Duration of MTX treatment before etanercept, 

months, median (range) 10 (2–41)

Duration of disease at start of etanercept,

months, median (range) 14.2 (4–35)

Concurrent medication, n (%)

Methotrexate 24 (96)

Cyclosporine 3 (1.6)

Corticosteroids 10 (52.6)

JIA: juvenile idiopathic arthritis; RF: rheumatoid factor; ANA: antinuclear

antibody; MTX: methotrexate.
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reported and no deaths were observed. Incidentally, 7

episodes of active anterior uveitis were observed during

treatment.

Efficacy analysis. Table 2 shows mean baseline values and

changes of the core set variables following etanercept treat-

ment. All 6 core set variables showed a statistically signifi-

cant improvement at the last followup. After 6 months of

treatment, 15 (71.4%) patients achieved an ACR Pedi30

response and at the last observation 20 (80%) achieved an

ACR Pedi30 response. Of the 5 patients who did not reach

an ACR Pedi30 response, 3 had systemic-onset JIA. An

ACR Pedi50 response was found in 62% (13 patients) at 6

months and 72% (25 patients) at the last followup; ACR

Pedi70 response was 43% at 6 months and 64% at the last

followup. The median time to achieve an ACR Pedi50

response was 16.09 months of treatment and for ACR

Pedi70 response, 25.16 months.

Five patients (20%) discontinued etanercept for ineffica-

cy and switched to another biologic drug. One patient (20%)

who had developed a severe polyarticular disease course

was switched to another anti-TNF agent, and 4 patients

(80%) who had systemic-onset JIA were switched to inter-

leukin 1 inhibitors.

DISCUSSION

The objective of our observational study was to evaluate

safety and efficacy of etanercept as off-label treatment in

children of age younger than 4 years with JIA. We report

data from 25 JIA patients younger than age 4 years treated

with etanercept for a mean period of 23 months. Since lim-

ited information is available about the safety and efficacy of

such treatment in young children, we compared our data

with those from Lovell, et al7,8 and with our experience in

older children13.

Regarding the safety profile for etanercept in younger

patients, we observed in our study population only 2 cases

of viral infections. One needed hospitalization due to a

severe infection and temporarily stopped treatment. No

other cases of SAE or discontinuation due to treatment intol-

erance were reported. Comparing the safety data from

Lovell, et al8 and from our older children13, no major dif-

ferences were observed. However, the exposure to etaner-

cept of the patients reported here was short compared to that

of the older children.

Our observations raise concern about viral infection in

young children, because the earlier the treatment starts the

higher the risk to develop viral infection, especially VZV.

Further, our observations raise the issue of chickenpox vac-

cination in children with chronic diseases, and particularly

in those who require biologic drug treatment. Indeed, chick-

enpox vaccination should always be recommended at diag-

nosis as patients are likely to need immunosuppressive

drugs during the disease course. The parents of the 2 chil-

dren who developed VZV infection during anti-TNF treat-

ment refused the vaccination before starting immunosup-

pressive drugs. In Italy, chickenpox vaccination is not

mandatory. Evaluation of 85 patients with JIA treated with

etanercept plus MTX and 71 patients treated with MTX

alone revealed a low incidence of herpes zoster infection (3

cases in total), with no differences found between patients

treated with MTX alone and patients treated with MTX plus

etanercept. In this analysis, no patient who presented a her-

pes zoster infection developed severe complications (unpub-

lished data).

Frequency of VZV infection in our JIA patients treated

with etanercept was similar to data from other studies.

Lovell, et al described 3 cases of VZV in 58 patients from a

multicenter trial6; 1 case was reported in the German

Etanercept Registry of 322 patients with JIA and 12 addi-

tional patients with non-JIA diagnosis14; and 1 case was

reported by Tzaribachev, et al9.

In our cohort of patients etanercept proved to be effica-

cious in the majority of children. The response in toddlers in

achieving and maintaining disease remission was similar to

that in older children. Five patients with a severe disease

course stopped treatment for inefficacy; 4 of them (80%)

presented with a systemic disease onset. Fifty percent of

patients with systemic-onset JIA discontinued treatment due

to inefficacy, but 4 of 8 (50%) patients with systemic-onset

JIA achieved ACR Pedi50 and ACR Pedi70 at last followup.

These results are similar to those in older patients with JIA

treated with TNF inhibitors15. In the great majority of

patients, etanercept was added to ongoing treatment with

MTX. Etanercept was started early in only 3 patients (after

2 months of MTX treatment): they presented a similar

response. Removing these patients did not lead to marked

changes in the efficacy analysis (data not shown).

Comparing the improvements of younger and older chil-

dren by the percentage of improvement of the ACR Pedi30,

50, and 70 criteria, we found similar responses in the 2 age

groups. In children with JIA older than 4 years of age fol-

lowed at our hospital, we observed an ACR Pedi70 response

of 73% after 1 year of treatment (data not shown). Our data
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Table 2. American College of Rheumatology core set variables at baseline

and at last followup.

Baseline* Last Followup* p

Measure (range) (range)

Physician VAS, mm 80 (40–100) 25 (0–100) < 0.01

Parents VAS, mm 90 (50–100) 20 (0–100) < 0.01

No. active joints 5 (3–48) 0 (0–27) < 0.01

No. joints with limited motion 5 (1–48) 1 (0–24) < 0.01

CHAQ 0.7 (0.27–1) 0.04 (0–1) < 0.01

ESR, mm/h 56 (8–145) 19 (3–130) < 0.05

* Median of disease activity measures of the total patient group. VAS: dis-

ease assessment on 100-mm visual analog scale; CHAQ: Childhood Health

Assessment Questionnaire; ESR: erythrocyte sedimentation rate.
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are similar to those for young children reported by

Tzaribachev, et al in the German registry9.

Our results suggest that etanercept therapy is a suitable

and efficacious treatment option for patients with JIA under

the age of 4 years, with no significant differences from those

in children older than 4 years. In this regard, longterm safe-

ty data from large multicenter international registries are

required.
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