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Introduction

Juvenile Idiopathic Arthritis (JIA) is 
an umbrella term encompassing 
a clinically heterogeneous group 
of inflammatory arthritides. It is 
characterised by an arthritis of 
unknown aetiology, persisting for 
more than six weeks, with onset 
prior to 16 years of age. JIA is 
the most common inflammatory 
rheumatic condition of childhood, 
with an annual incidence of 1 per 
10,000 children. It is estimated 
that there are 1,200 children with 
a diagnosis of JIA in the Republic 
of Ireland. 

The hallmark clinical features of 
JIA are joint pain, swelling, early-
morning stiffness and loss of joint 
function. Uveitis is the commonest 
extra-articular complication of 
JIA, affecting 10-25% of children. 
It typically occurs after the onset 
of synovitis but occasionally 
precedes it. It can lead to 
irreversible visual impairment and 
even blindness. Regular slit lamp 
examination is therefore essential, 
particularly for those less than 
12 years. Children with JIA can 
experience a significant burden 
of disease including chronic pain, 
functional impairment, school 
absenteeism and psychological 
distress which may negatively 
impact the quality of life of the 
patient and their family. 

Classification of JIA

The International League of 
Associations for Rheumatology 
(ILAR) classification criteria 
characterise JIA according to 
seven categories. 

Pathophysiology

The pathophysiology of JIA 
is complex and not yet fully 
understood.  JIA is a multifactorial 
autoimmune disease resulting 
from diverse genetic and 
environmental risk factors, 
leading to a hyperinflammatory 
response with resultant synovial 
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inflammation. It is not a single 
gene disorder, however recent 
genome-wide association studies 
have confirmed gene regions that 
are associated with JIA. HLA is 
the most prominent susceptibility 
factor in JIA, with relationships 
between JIA and HLA Class I 
(HLA-A2, HLA-B27) and HLA class 

II (HLA-DRB1 and HLA-DP) alleles 
now well documented. Numerous 
Non-HLA genes have also been 
associated with JIA including 
PTPN22, PTPN2, STAT 4 and 
ANKRD55. 

Environmental factors including 
infectious triggers (Ebstein-
barr virus, cytomegalovirus, 
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Table 1. International League of Associations for Rheumatology 
Subtype Definition 
Systemic arthritis Arthritis in one or more joints with or preceded by fever for at least 2 weeks duration 

(quotidian fever for at least 3 days) 
Accompanied by one or more of: evanescent erythematous rash, lymphadenopathy, 
hepatomegaly and/or splenomegaly, serositis 
 

Seronegative polyarthritis 
(rheumatoid factor (RF) 
negative) 

Arthritis affecting 5 or more joints during the first 6 months of disease; RF is negative 

Seropositive polyarthritis 
(rheumatoid factor (RF) 
positive) 

Arthritis affecting 5 or more joints during the first 6 months of disease; 2 or more tests 
for RF at least 3 months apart during the first 6 months are positive) 
 

Oligoarthritis Arthritis affecting 1 to 4 joints during the first 6 months of disease. 
1. Persistent oligoarthritis: Affecting not more than 4 joints throughout the 

disease course 
2. Extended oligoarthritis: Affecting a total of more than 4 joints after the first 6 

months of disease 
 

Psoriatic arthritis Arthritis and psoriasis, or arthritis and at least 2 of: dactylitis, nail pitting or 
onycholysis, psoriasis in a first-degree relative 
 

Enthesitis-associated 
arthritis 

Arthritis and enthesitis, or arthritis or enthesitis with at least 2 of the following: the 
presence of or a history of sacroiliac joint tenderness and/or inflammatory 
lumbosacral pain; the presence of HLA-B27 antigen; onset of arthritis in a male over 6 
years of age; acute (symptomatic) uveitis; history of ankylosing spondylitis, enthesitis 
related arthritis, sacroiliitis with inflammatory bowel disease, Reiter’s syndrome or 
acute anterior uveitis in a first degree relative 
 

Undifferentiated arthritis  Arthritis that fulfils criteria in no category or in 2 or more of the above categories 
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mycoplasma, parvovirus, enteric 
infections) are postulated to play a 
role in JIA immune pathogenesis. 
Both adaptive and innate immune 
responses are central to the 
aetiology of JIA. T cells play 
a pivotal role in the immune 
response in JIA. Macrophages, 
induced by secreted mediators, 
produce pro-inflammatory 
cytokines including interleukin (IL)-
1, IL-6, and tumour necrosis factor 
(TNF -alpha). 

The classification of systemic-
onset JIA (SoJIA) as an 
autoinflammatory disease instead 
of an autoimmune disease due 
to its distinct aetiology remains 
controversial. Systemic JIA lacks 
the relationship with the genetic 
regions involved in other subtypes 
of JIA and other autoimmune 
diseases. Autoantibodies (ANA, 
rheumatoid factor, anti-CCP) and T 
cells do not play a prominent role 
in SoJIA. A clear role for the innate 
immune system in SoJIA has 
been established, with activation 
of certain cytokine pathways 
including IL-1, IL-6, IL-18 and 
S100 proteins.

Management of JIA

There have been significant 
advances in the management of 
JIA over the past two decades 
which have dramatically improved 
the prognosis for children with 
this disease. Early diagnosis and 
aggressive treatment minimises 
the disease burden in childhood 
and adulthood. The principal 
goals of treatment are to eliminate 
active disease, to normalise 
joint function, to preserve 

normal growth, and to prevent 
long-term joint damage. The 
multidisciplinary team comprising 
of physiotherapy, occupational 
therapy, ophthalmology, clinical 
nurse specialists and psychology 
is imperative to the optimal 
management of JIA. 

Non-steroidal anti-inflammatories 
(naproxen, ibuprofen,) are the 
first line treatment for JIA. Intra-
articular corticosteroid injections 
with triamcinolone hexacetonide 
are widely used for oligoarticular 
JIA, and often preferred to oral 
corticosteroids. Judicious use 
of oral corticosteroids is advised 
due to systemic side effects, 
however they may be required 
initially to establish rapid disease 
control. Pulsed intravenous 
methylprednisolone is reserved for 
SoJIA, severe polyarticular JIA or 
macrophage activation syndrome 
(a potentially fatal complication of 
SoJIA that occurs in approximately 
10%) Disease-modifying anti-
rheumatic drugs (DMARDs) are 
used as a second-line option 
for patients with active disease 
despite NSAIDS/corticosteroids. 
Methotrexate is a folic acid 
analogue and a potent inhibitor 
of dihydrofolate  reductase.. 
It is thought that the effects 
of methotrextae are mediated 
primarily through the anti-
inflammatory action of adenosine 
acting through various receptors. 
It remains the most popular 
conventional DMARD due to its 
efficacy and safety profile. 

Biologic therapies have 
transformed the management of 

JIA. Etanercept, a fully human 
TNF inhibitor, was the first 
biologic agent approved for use 
in JIA in 2000. Its efficacy was 
highlighted in a controlled trial 
by Lovell et al of 69 patients 
with refractory disease or who 
were intolerant to Methotrexate. 
Following on from this, alternate 
TNF-inhibitors including Infliximab 
and adalimumab, have been 
established as effective biologics 
agents for JIA in controlled trials in 
2007 and 2008 respectively. More 
recent studies have focused on 
golimumab and certolizumab as 
other viable alternatives.

While TNF inhibition remains the 
mainstay of biologic treatment, 
research continues to evaluate 
other targeted avenues. Disruption 
of T cell co-stimulation is an 
alternative approach to treating 
JIA. Abatacept, a soluble human 
fusion protein, which interferes 
with T cell activation, was reported 
as an effective biologic by Ruperto 
et al in 2008 in a randomised 
double blinded placebo controlled 
trial of 190 patients. Flares of 
arthritis were observed in 53% of 
patients on placebo versus 20% 
of patients during the double 
blinded treatment phase. In 2015, 
toculizimab, an IL-6 inhibitor was 
identified as a safe and effective 
biologic for polyarticular JIA. 
Treatment for So-JIA differs to 
the other subtypes, and focuses 
on corticosteroids, IL-1 blockade 
(anakinra/ canakinumab) and IL-6 
blockade in particular.

New developments

There have been exciting new 
developments in JIA research 
outlining other treatment targets 
including blockade of IL-1 
(anakinra, canakinumab), IL-17 
(secukinumab and ixekizumab), 
and IL-12/23 (ustekinumab). 
Current research is focusing on 
Janus kinase inhibitors (tofacitinib, 
baricitinib, upadacitinib, and 
filgotinib), a novel group of 
oral small molecule inhibitors. 
Tofacitinib has recently been 
approved by the FDA for 
polyarticular JIA. Rituximab, an 
anti-CD20 monoclonal antibody, 
is not licensed specifically for 
JIA, but is considered a safe and 
effective option for refractory 
JIA. Autologous hematopoietic 
stem cell transplantation, a 
procedure associated with 
significant morbidity and mortality, 
is now rarely required for severe, 
refractory cases of JIA.

In conclusion, with improved 
understanding of the 
pathogenesis of JIA in recent 
decades, there have been 
significant advancements in the 
management of this disease. The 
introduction of novel biologics 
and early aggressive treatment 
have dramatically improved the 
prognosis for children with this 
chronic disease. However, despite 
major advancements, the impact 
of JIA on the child, their family and 
society cannot be underestimated.

Professor Rose Anne Kenny, 
Principal Investigator of TILDA 

and President of the Irish 
Gerontological Society
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Regular aerobic or moderate 
exercise in weeks and months 
prior to Covid-19 vaccination can 
help improve antibody responses 
post vaccination in older people, 
according to researchers at Trinity 
College Dublin.

The recommendation is outlined in 
a report by scientists leading the 
on-going Irish Longitudinal Study 
on Ageing (Tilda). Adults aged 
60 and older should consistently 
incorporate some form of exercise 
such as a brisk walk at least two 
to three times per week prior to 
vaccination, they conclude.

As vaccination of the Irish 
population is rolled out, it is 
critically important that lessons 
from previous vaccination 
programmes among older adults 
are used to inform current efforts, 
their report says.

TILDA researchers evaluated 
information on flu vaccine uptake 
and health behaviours which 
govern vaccine efficacy, ahead of 
rollout of the Covid-19 vaccine for 
older adults.

Their report analyses data from 
Tilda participants between 2016 
and 2019, outlining prevalence 
of flu vaccination and levels of 
physical activity among those who 
received the vaccine – notably 
evidence showing the positive 
effects of prolonged physical 
activity on vaccine efficacy.

The report shows 65% of 
participants accessed information 
via national radio channels; 43% 
accessed information via national 
newspapers, and less than 7%  
of older adults accessed public 
health information through 
government websites. “This is 
an important consideration when 

communicating messaging on the 
vaccine,” they underline.

Professor Rose Anne Kenny, 
Principal Investigator of TILDA and 
President of the Irish Gerontological 
Society, said, “Any action which  
will boost immunity and in 
particular the immune response 
to the SAR2CoV vaccine is very 
important. Moreover, TILDA’s  
report indicates the appropriate 
channels of communication to 
reach older adults with effective 
messaging since the start of 
the pandemic, a key element 
in promoting the uptake of 
vaccination in older adults.”

Increased Exercise prior to Covid-19 Vaccination


