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Abstract
The aim of this paper is to discuss the reasons and opportunities for tapering and discontinuing treatment with 
biological agents when the clinical remission of juvenile idiopathic arthritis (JIA) is achieved. Unfortunately, the 
few studies published recently on JIA focused almost exclusively on etanercept and had confl icting results. It ap-
pears that the relapse rates after termination of these medications is substantial. No predictors of the risk of fl are 
were identifi ed. Currently, the role of Doppler ultrasound in the assessment of the status of JIA (activity/remission) 
has not been fully established. The optimal timeline for withdrawal after documentation of remission, as much as 
the modality of discontinuation, also remain to be established. The lack of evidence-based data from randomized 
controlled clinical trials imposes a pressing need to create guidelines for treatment discontinuation.
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INTRODUCTION
Juvenile Idiopathic Arthritis (JIA), like others 

rheumatic diseasesresulting from deregulation of 
normal body constituents with unknown etiology, is 
still considered “incurable” (1).The joint damage re-
sults from continuous infl ammation over extended 
periods of time. So, patients need long intervals 
(sometimes life-long) of treatment with multiple 
medications, such asconventional disease modifying 
anti-rheumatic drugs (DMARDs) or highly effective 
biological agents (in the last two decades) in order to 
target and to maintain a state of “low disease activi-
ty” or “remis sion”, terms well defi ned (2-4). Bio-
logic agents have indeed revolutionized the treat-
ment and outcomes of patients with JIA. Achieving 
inactive disease has become increasingly more com-
mon in pediatric rheumatology practice. This suc-
cess, combined with the potential side effects and 
high drug-costs of continued biologic treat ment, 

lead to consideration of drug discontinuation in 
some patients (5). This is why the pressure on the 
pediatric rheumatologists for a possible discontinua-
tion of therapies has such great importance. “Once 
complete disease quiescence has been achieved, it 
would be desirable to discontinue ongoing treatment 
to avoid prolonged exposure of the child to the po-
tential of adverse effects. This goal should be bal-
anced with the risk of dis ease fl are after withdrawal 
of therapy” (6). Unfortunately, no evidence-based 
data, guidelines or expert recommendations are 
available for the safe discontinuation of medications 
after achievement of inac tive disease status. 

BIOLOGIC TREATMENT WITHDRAWAL: 
REALITIES AND PERSPECTIVES

Most of the studies have focused on tumor necro-
sis factor α (TNF-α) inhibitors such as etanercept, 
which are currently the anti-rheumatic medication 

“There is a reason behind everything.” 
(Aristotle)
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most frequently used in children with chronic arthri-
tis and in several countries the only one available. 
Rates of inactive disease after biological treatment, 
based on data from National Registries or from a 
single-center series, were similar for many of these 
agents. For etanerceptit was reported as 37-49% (7), 
47.6% (8), 50.3% (9) and 50% (10). Clinical remis-
sion rates in my hospital were 46%, with 18 of 39 
patients treated with etanercept achieving more than 
ACR70 (unpublished data). There is a limited num-
ber of retrospective publications studying the effects 
of discontinuing treatment in children with JIA at-
taining a state of clinical remission. Many of these 
studies have in common clinical remission on treat-
ment lasting more than 12 months, most of them 
comparing the abruptly versus gradual discontinua-
tion and their effect on the rate of fl are phenomena. 
The chil dren in whom etanercept was discontin ued 
with no or a too short period of inactive disease ex-
perienced more frequentlya disease fl are. “The pa-
tients should meet criteria for clinical remission on 
medication for at least 1.5 years before the discon-
tinuation of etanercept and it should be withdrawn 
gradually” (11). Conversely, no association was ob-
served between the duration of inactive disease prior 
to discontinuation of etanercept and the method of 
treatment discontinuation and the time to disease re-
lapse (12). The same fi ndings were reported by oth-
ers authors (13,14). After ces sation of etanercept 
administration, 69% of patients relapsed after a 
mean 5.8 months (12), and similarly, in another 
study only 30.8% of patients did not develop disease 
exacerbation until the end of follow-up at a mean of 
25.4±12 months (range 16-60) (14). The same au-
thors proposed that low doses of etanercept might be 
suffi  cient to maintain remission (12). The subset of 
pa tients at high risk for disease relapse might need a 
longer etanercept ad ministration to maintain remis-
sion (14). In contrast, the results of a large retrospec-
tive study with 171 patients suggest that prolonged 
treatment with TNF-α antagonists does not increase 
the likelihood of sustained remission after withdraw-
al of therapy (15). Cai et al. also used the step-down 
method for etanercept tapering. During the fi rst year 
of the study the dose of etanercept was kept at 0.4 
mg/kg/week, which is half the dose of what those 
patients received previosly. During the second year 
the dose of etanercept was further lowered to 0.4 
mg/kg/month.The cumulative fl are rate was 12.9% 
at 12 months and then unchanged in the second year 
(16).

Currently there is no data regarding the dis-
continuation of other biologic agents used in chil-
dren with JIA such as adalimumab, abatacept, tocili-
zumab, anakinra, orcanakinumab. In a personal 
unpublished case of systemic JIA, the fi rst attempt to 
gradual discontinuation increasing the interval be-
tween administration of anakinra after one year of 
clinical remission, the disease relapsed and continu-
ous treatment had to be restarted. A new attempt af-
ter two years succeeded using the same method of 
withdrawal. It is not yet established if it is better to 
stop treatment abruptly or to taper it gradually, either 
by re ducing the dosage progressively or by increas-
ing the interval between doses. Although there are 
no signifi cant differences between the two methods, 
some experts suggest a gradual strategy for biologic 
agents. However, on the basis of immunogenicity as-
sociated with gradual withdrawal, it seems to be ra-
tionale to proceed to relatively abrupt discontinu-
ation of biological agents (1). Nevertheless, pediatric 
rheumatologists remain cautious about the discon-
tinuation of treatment. Southwood et al discontinued 
etanercept treatment only in 100 (20,7%) of 483 pa-
tients with JIA, most of them (88) because of treat-
ment failure and only 9 after disease control.

The same problems have been debated for rheu-
matoid arthritis (RA), this type of approach resem-
bling to treat ment paradigms used in other disci-
plines, such as the “induction-consol idation“ treatment 
approach used for certain malignancies (1). The ex-
perience of adult rheumatologists in this areais defi -
nitely more extensive than that of pediatricians. 
Because the evidence-based data and expert rec om-
mendations to guide medication discon tinuation in 
JIA are not yet available it is advisable, at least for 
some cases and situations, to extrapolate the reason-
able principles used for RA and resumed in the next 
paragraphs. Most patients currently treated for in-
fl ammatory rheumatic diseases receive a combina-
tion of at least two medications: a synthetic remis-
sive and a biologic agent. In general, a discontinuation 
program must be gradual with a plan for all medica-
tions, but it should not involve all medica tions at one 
time. This approach provides evidence to the physi-
cian and the patient that the ultimate goal of total 
with drawal of medication might be possible (1). A 
long-term program of medication withdrawal is de-
sirable, often with a comprehensive plan for all med-
ications, one or two agents might be retained in-
defi nitely (e.g., weeklyanti-infl ammatory low-dose 
me  thotrexate, one of the safest medica tions). Usually, 
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based on costs, and also to minimize risk of potential 
adverse events, the biological agent should be the 
fi rst to be discontinued (idem). Quantitative assess-
ment response to therapy, and discontinuation of 
therapy, according to quantitative indices rather than 
narrative descriptions, is mandatory. 

Another important aspect is that of the diffi culty 
identifying the optimal individual treatment and pre-
dicting outcomes for each patient, the rates of “suc-
cessful” discontinuation pertaining to groups of pa-
tients. Many patients represent exceptions from 
trends identifi ed in groups (1). The fi rst principle of 
“treat-to-target” paradigm in RA is that the treatment 
of rheumatoid arthritis must be based on a shared 
decision between patient and rheumatologist (5). 
Extrapolating to JIA, the decision for discontinua-
tion has to be shared between the patient’s family or 
patient and the pediatric rheumatologist, explaining 
criteria for initiating discon tinuation, benefi t and 
risk, criteria for successful discontinuation etc. (1). 

A rational approach to treatment dis continuation 
once inactive disease sta tus has been achieved would 
require the capacity to predict which subset of pa-
tients will successfully attain sus tained clinical re-
mission and which subset will experience disease 
fl ares (6). Unfortunately, except for the levels of 
myeloid-related proteins 8 and 14 (MRP8/14), a bio-
marker associated with a low risk of fl ares after 
treatment discon tinuation of methotrexate when its 
levels were low, and reversely, higher concentrations 
with imminent risk of relapse (18,19), no predictor 
of dis ease course after treatment discontinu ation was 
identifi ed (14-16).

The synovit is detected by imaging in adults with 
RA in clinical remission and vascularization detect-
ed by Doppler ultrasound considered to pre dict short-
term disease fl are after clini cal remission (20-23), 
was also observed in a siza ble proportion of JIA pa-
tients classifi ed as having inactive disease by clinical 
criteria. While in RA these fi ndings may be included 
in future remission criteria, in JIA the clini cal sig-
nifi cance and prognostic value of these abnormali-
ties did not predict subsequent synovitis fl are (24-
26). The current explanation for this distinction is 
the diffi culty to establish whether the presence of 
juxta-articular fl ow at pow er Doppler examination in 
the growing child represents normal fl ow to the well-
vascularized cartilage of the epiphysis or synovial 
hyperemia indicating in fl ammation. This fi nding 
suggests that residual synovitis on imaging should 
not lead to treatment in the ab sence of clinical indi-

cations. Brown et al. used 3 TMRI with contrast en-
hancement to compare two small cohorts of patients 
with JIA and RA in clinical remission. They found 
that 63% of the JIA and 70% of the RA had subclini-
cal disease (synovitis, bone marrow lesions, and/or 
tenosynovitis) despite clinical remission (27). How-
ever, more information from healthy children is 
needed to enable differentiation of the bone and car-
tilage abnormalities that refl ect damage from those 
that are part of normal development using MRI or 
ultrasonography (28). While outcomes are improved 
with newer agents, there is no evidence that the au-
toimmune process or inducing immunologic toler-
ance are fun damentally altered and therefore the dis-
ease may con tinue as a smoldering disease. “The 
long-term implications of this dis ease activity re-
main unknown at pre sent, but it is possible that 
smoldering subclinical RA may have an impact on 
functional status over the years” (29). But, if we ac-
cept the persistence of subclinical disease in those 
patients that fulfi ll criteria for clinical remission, the 
new paradigm of biological treatment discontinua-
tion itself seems to be unreasonable.

CONCLUSIONS
Achieving inactive disease has become increas-

ingly more common in pediatric rheumatology prac-
tice, mainly in JIA. This success and the potential 
side effects and high drug costs of continued biologic 
treat ment has imposed the need for drug discontinu-
ation in such cases. Moreover, this may promote bet-
ter compliance to treatment. If the benefi ts can be 
achieved with shorter treatment courses, access to 
the biological agents ma y be optimized (29). For 
socio-economic reasons, if the withdrawal will not 
be possible in the future, the only acceptable alterna-
tive to reduce the costs will be the development and 
approval of biosimilars. 

The rare studies published recently on JIA had 
confl icting results, so defi nitive conclusions or rec-
ommendations are not yet available. Unfortunately, 
guidelines exist only for the initiation of bio logical 
drugs, but not for their dis continuation. Therefore, 
the decision is left up to practitioners in order to de-
cide whether it is more advantageous to stop treat-
ment abruptly or gradually by re ducing the dosage 
progressively or by increasing the interval between 
doses. Family/patient choice is another critical com-
ponent of treatment paradigms (29). Once biologic 
agents are discontinued, the monitoring of disease 
activity, functional ability and radiological damage 
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progression is mandatory. The restart of treatment as 
soon as disease is relapsing is also mandatory (30, 
31). The need for randomized controlled trials, anal-

yses of clinical databases, and expert recom mendations 
to guide discontinuation of therapy is critical in this 
setting. 
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