Adult Onset Still’s Disease

Adult onset Still's disease (AOSD) is a rare inflammatory joint
disease of unknown aetiology characterised by arthritis, fevers
spiking once or twice a day, salmon-coloured maculopapular
rash and inflammatory involvement of extraarticular organs
like serous membranes, the liver and the spleen’. AOSD
is definitively a rare disease, as its prevalence (estimated
between 1.5-15 cases in 100,000)? is below the criteria set by
multiple national healthcare standards®=®. It has a marked
female predominance (approximately 70%"%) and an onset
most commonly between the early twenties and mid forties®.
The namesake of the condition, Sir George Frederic Still,
initially described a disease that is nowadays referred to as
systemic-onset juvenile idiopathic arthritis (sJIA); later the
term AOSD was introduced to differentiate the adult onset of
sJIA®. However, to date the continuity of the two conditions
from child to adulthood is debated; the evidence supporting
that they are indeed the same entity is their remarkably similar
pattern of clinical courses and cytokine signatures’.

Clinical Presentation and Types of AOSD

Fever occurs in practically all patients; it is recurrent in a
quotidian or double-quotidian manner with four hours of
cumulative febrile time a day and highest temperatures around
late afternoon®. A salmon-coloured, evanescent rash most often
found on the face, upper limbs and chest is also prevalent in
the majority (72%) of AOSD patients’. The lesion also exhibits
Kiibner-phenomenon and is generally observed during febrile
periods of active disease (see later)®?. Articular maifestations of
AOSD are arthritis and arthralgia; prevalence of arthritis ranges
from 64% to 100% and the major joints are involved: in order of
prevalence knee, wrist and ankle’. Further, relatively common
locations of arthritis are proximal interphalangeal, elbow, shoulder
and metarcarpophalangeal joints®?. The articular manifestations
usually start half a year after initial symptoms and - in the case
of the wrist — typically result in ankylosis within three years'*.
The arthritis has a symmetric pattern and is usually exacerbated
during febrile episodes®. The majority of the patients also sustain
generalised myalgias at the time of fevers, and lymphadenopathy
is also a frequent symptom'. The most common internal organ
disorder in AOSD is hepatic inflammation with respective
laboratory anomalies, although the hepatits very rarely reaches
a severity that requires transplantation®. In descending order of
prevalence, further manifestations affecting less than half of the
patients are splenomegaly, pleuritis, pericarditis and various forms
of renal disease’. Occasionally the central nervous system is also
affected, for example by aseptic meningitis®®. The aforementioned
clinical manifestations may occur in three major patterns that are
distributed evenly among AOSD patients (Table 1)'. Self-limited/
monocyclic AOSD is limited to a single episode of disease; the
manifestations are dominated by the internal, systemic ones
and the condition is spontaneously resolved within one year.
The intermittent/polycyclic systemic form of AOSD is also a
dominantly internal disease with incidental arthritis. It recurs in
an episodic pattern; complete remissions between exacerbations
may last for years and the first episode is usally the most severe®™.
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The chronic articular AOSD is the most severe disease form
characterised by sustained arthritis that requires at least one
total joint replacement in 2/3 of patients within a maximum of
five years". Initial polyarthritis, rash and root joint involvement
predicts an unfavourable disease course and increased risk for
disability™.

. Fever of at least 390 C for at least a week

. Arthralgia or arthritis for at least two weeks

. Nonpruritic salmon-coloured rash on trunk/extremities
. Granulocytic leukocytosis (10,000/microlL or greater)

. Sore throat

. Lymphadenopathy

. Hepatomegaly or splenomegaly

. Abnormal liver function tests

. Negative tests for RF and ANA

Table 1: Yamaguchi's criteria: The diagnosis of AOSD requires at least five positive
criteria, of which at least two must be major ones.

Pathogenesis and Diagnostics

The etiopathogenesis of AOSD is largely unknown; its final
pathway is massive autoinflammatory neutrophil and macrophage
activation, in which the upregulation of numerous cytokines
(tumour necrosis factor alpha, interleukin-1, -17, -18) is observed'®*.
These pathways may be targeted by biological therapies. Recent
evidence suggests that the dominant effector cytokines may vary
either with different patients or during the course of a disease in a
certain individual®. The diagnosis of AOSD is usually exclusive as
several, more prevalent immunological and neoplastic conditions
may exhibit symptoms overlapping with those of AOSD. From the
aspect of laboratory panels, the disease may hardly be differentiated
from other systemic inflammatory conditions, but some findings
may raise suspicion. First of all, neither rheumatoid factor (RF)
nor antinuclear antibody (ANA) are positive’. Both blood and
articular fluid exhibit marked neutrophilia, but in the former the
high neutrophile counts may persist even in early remission®.
Additionally, anaemia and thrombocytopenia are observed during
periods of disease activity®. A greatly increased ferritine level is
usually observed in the serum; it may sometimes reach extreme
levels (a thousand-fold higher than the upper limit of normal)”. The
decrease of ferritine’s glycosilated fraction (usually below 20% of
the total) adds extra specificity to the interpretation of increased
ferritine in the AOSD?. Radiographs and other articular disease
imaging modalities display non-specific findings of inflammatory
joint destruction. Like the diagnostics of many other systemic
multi-organ diseases, AOSD’s identification is also aided by various
systems of diagnostic criteria, among which Yamaguchi’s criteria
(Table 2)** are the most sensitive (93.5%)
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. Systemic symptoms (fever, rash, serositis, and
organomegaly)

. Most patients achieve remission within
one year from the first and only disease episode

° Recurrent flares, with or without
articular symptomatology
. There is complete remission between the

flares, that may be years apart and exhibit a
decreasing severity of subsequent flares

. Pronounced articular manifestations
potentially leading to joint destruction

Table 2: The three typical clinical patterns of AOSD manifestations

Baseline Therapies

To date no definitive therapy is available for AOSD; the aims of
symptomatic treatment are supressing systemic inflammation and
ailing the pain of joints and muscles. Due to the rarity of AOSD, no
universal consensus or guideline has been coined on the standards
of pharmacotherapy. Monotherapy with a non-steroid anti-
inflammatory drug (NSAID) is ineffective in the vast majority of
patients’. Most require corticosteroids (CS) at least once during the
overall disease course; one study concluded that their proportion
was 57% even in the most favourable self-limiting type of AOSD*.
Conventional disease-modifying anti-rheumatic drugs (DMARDs)
— cyclosporin A, cyclophosphamid, penniacillamine, methotrexate
(MTX), azathioprine and gold — should be reserved for cases that are
either refractory to combined NSAID-CS therapy or are burdened
with severe CS adverse reactions; even in these cases they are
expected to be effective in approximately 40% of the patients.
Intravenous immunoglobuline (IVIG) is also utilised in NSAID-CS-
refractory cases; one study suggested that it may prevent further
AOSD flares®.

Biologicals in the Management of AOSD

The real room for therapeutic innovation is clearly in the realm of
biological therapies. The certain molecule of choice is based not only
on pathophysiological evidence but on firsthand empirical experience
from the treatment of sJIA. Biologicals are used only in cases that are
refractory to the aforementioned standard immunosupressive and
antirheumatic therapies. As tumour necrosis factor (TNF)-alpha is
among the main effectors of inflammation in AOSD, it has early been
identified as a potential target for biological therapies. An open label
trial with the combination of TNF-alpha decoy receptor etanercept,
NSAID, CS and MTX demonstrated a reduction of tender joint count
by 67%*. Infliximab, anti-TNF-alpha monoclonal antibody, has also
proven itself in various low sample size open label trialst. A rapid
improvement of systemic inflammatory symptoms was observed
as well as a steady remission and tapered CS demand throughout
5-18 months by Kokkinos et al, in a sample of four treated with
infliximab?. Various methods of interleukin-1 antagonism have also
been evaluated in the treatment of AOSD based on the pathological
evidence of IL-1B’s role in autionflammation and cartilage damage
in AOSD?. The first anti IL-1 agent in focus was anakirna; in one of
the scarce randomised trials on treatment of AOSD it was superior
over DMARDs in achieving remission (50% vs 33% at the end of long-
term extension). Ortiz-Sanjuan et al. reviewed a set of individual
cases and trials conducted on anakirna; in conclusion the majority
of patients showed a rapid response in systemic and laboratory
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manifestations, but interestingly joint inflammation and destruction
were more refractory to the drug®. In recent years, canakinumab, a
human monoclonal antibody targeted at IL-1-beta, showed promising
results throughout various reports. By 2018 it had already been
indicated for the treatment of various inflammatory conditions,
including active sJIA. It has proven to be especially effective in AOSD
cases refractory even to previous biologicals and exhibited good
tolerability. Moreover, its potential to induce and maintain disease
remission in both clinical and laboratory manifestations has also
been observed®. Another benefit of the drug is that its safety and
efficacy profile have been thoroughly investigated in randomised
trials for the treatment of sJIA®%. Considering the lack of such trials
in AOSD and the close relationship between the two conditions, this
circumstance is especially valuable. IL-6-receptor is the target of
tocilizumab, a human monoclonal antibody. In the trial of Cipriani
et al,, it has proven to be effective in reducing general inflammatory
symptoms and sustained remission in the majority of patients for
12 months of treatment®*. Kaneko et al. performed a randomised,
double blind placebo-controlled trial in which tocilizumab vs placebo
was evaluated in 27 glucocorticoide-refractory AOSD subjects. Over
12 weeks of the placebo-controlled stage, tocilizumab exhibited
reduction of joint symptoms, systemic inflammation and steroid
demand. However, the improvement of the joint status did not match
primary efficacy endpoint™. Tadekinig, a human recombinant IL.-18
binding protein, is expected to be effective in AOSD in alignment with
recent observations on the role of IL-18 in the disease’s pathogenesis.
The drug was tested in two patients by Kiltz et al., reporting rapid
improvement in both clinical manifestations and AOSD-specific
blood chemistry. Sustained clinical remission and greatly lowered
corticosteroide demand was achieved throughout approximately two
years of Tadekinig administration.

Conclusions and Shortcomings of Clinical Research in AOSD

Generally biological therapies have the potential of making a
marlked difference in AOSD patients’ quality of life. The potential
of inducing steady remission in chronic types of the disease is
certainly a new merit. A lowered CS demand that was demonstrated
in numerous trials is also of great value considering the well-known
adverse effects of long-term CS therapy. Tolerability was also good;
however, increased infection susceptibility must be considered as a
potential adverse effect of biologicals interfering with the regulation
of inflammation®. On the other hand, the limitations of the trials
conducted on biological therapies must also be percieved; in fact
they demonstrate very well the hindrances of clinical research in
rare diseases. First of all they reveal that clinical research in AOSD is
focused exclusively on empirical testing of biological therapies based
on limited knowledge on AOSD pathomechanism and evidence
gained in related rheumatological diseases. Furthermore, trial settings
always include the previous failure of conventional antiinflammatory
and antirheumatic agents, and the biological investigational products
are introduced parallel to a pre-existing conventional base therapy,
most often NSAID, CS and MTX. Studying biologicals as first line
or monotherapy is never observed. The main limitation of eflicacy
analysis throughout these studies is their open label nature, that
precludes exact efficacy measurements. In the review of Zhou et al,
only one randomised trial occurred in a pool of 112 trials and case
descriptions on biologicals in refractory AOSD?*. Comparison between
multiple studies of a certain biological therapy is also not possible,
since in the absence of a consensus therapeutic standard, baseline
therapies may vary with different institutions. All these drawbacks
originate from the rarity of the disease, that is further aggravated
by the fact that by far not all AOSD patients require biological
therapies (see Table 1). As a result, many trials do not even involve
a dozen subjects. Another great shortcoming of the numerous trials
conducted on various biological treatments is the great resemblance
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in their results: many of them demonstrated rapid response in general
inflammatory symptoms and sustained remission. Determining the
first drug of choice with the best efficacy-risk profile is a difhcult
task in this situation, which could only be resolved by conducting
controlled trials. In the meantime, better standardisation of baseline
therapies and harmonised eligibility criteria could greatly aid inter-
trial eflicacy comparison of biological therapies and may eventually
result in a consensus therapeutic guideline, for which the need has
long been clear in AOSD.
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