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Psoriatic arthritis: tissue-directed inflammation?
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Abstract
The clinical picture of psoriatic arthritis (PsA) is heterogeneous, potentially involving numerous organs and tissues, such as skin
and joint. From a clinical point of view, discrete tissue PsA features develop and respond to treatments apparently independently.
The pathogenic events occurring in the various tissues are only partially understood. Although the vast majority of known genetic
predisposing factors are shared between patients with skin psoriasis (PSO) and those affected by PsA, some tissue-specific
variants have been identified. Furthermore, current data suggest that the TNF pathway and IL-23/Th17 pathways may be
differentially activated in distinct tissue sites. In this review, we briefly describe current knowledge on the pathogenesis of
PsA in terms of genetic predisposition, environmental factors and immunology, advancing our hypothesis to explain why a
common immunologic process can express itself with significant differences in various tissues.
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Introduction

Psoriatic arthritis (PsA) is a systemic chronic inflammatory dis-
ease, a member of the wider group of spondyloarthropathies
(SpA). Its clinical features encompass inflammatory synovitis
(arthritis), enthesitis, dactylitis, tendonitis and cutaneous psori-
asis (PSO). Several other clinical manifestations are associated
with PsA, such as onychopathy, uveitis, inflammatory bowel
disease and metabolic syndrome. PsA imposes an important
burden in terms of quality of life and reduced life expectancy,
due mainly to increased cardiovascular morbidity and mortality
[1]. The integrated pathogenesis of these heterogeneous clinical
features is still not well understood but should yield substantial
clinical benefits in future once resolved.

Epidemiology of psoriatic arthritis

Performing epidemiological studies on PsA is a challenging
task for two main reasons. Firstly, unique criteria to define
PsA are imperfect for use in the cohort setting. The CASPAR
criteria are the most commonly used having been designed for
their utility in clinical trials; they were designed for classifica-
tion and not diagnostic purposes. Other sets of criteria were
used in the past, and accordingly, the population of subjects
fulfilling each set can be different. Secondly, the prevalence of
PsA is not geographically uniform; thus, results of studies can
vary greatly depending on which population is analysed.

In Europe, prevalence of PsA ranges between 0.05 and
0.21%. Similar rates are reported in the US population, but
lower prevalence is described in Asia and South America. The
incidence rate is variable across populations and may have
changed in time. Most recent studies report an incidence of
3.6 to 7.2 cases per 100,000 person-years [2].

PSO (in the absence of recognised musculoskeletal di-
sease) is a more common disease with more than 2% of the
US population affected [3]. When the PsA burden is calculated
among PSO patients, its prevalence may be as high as 41%,
although there is great variability reported due to the reasons
described above. Moreover, a proportion of patients with PSO
likely have subclinical PsA features, such as enthesitis and low-
grade synovitis, which further complicate the picture. As far as
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specific PsA features are concerned, enthesitis and
dactylitis are common. Onycopathy is yet more com-
mon; it was shown to be more prevalent in PsA rather
than PSO only patients [2].

Pathogenesis of psoriatic arthritis

Like most inflammatory and autoimmune diseases, the
pathogenesis of PsA is complex and multifaceted.
Although genetic predisposition and environmental fac-
tors are widely accepted as Bpieces of the puzzle,^ their
respective proportional contribution is still unclear.
Moreover, whether PsA and PSO can be considered a
unique entity with different clinical expressions or two
distinct disorders with some overlapping features is a
long-debated question concerning which final agreement
has not yet been reached. Abundant evidence in favour
of each hypothesis is available, though we tend to fa-
vour a single spectrum of immune and metabolic mech-
anistic pathways whose contribution is defined by dis-
crete tissue-driven pathogenic expression. The latter may
vary between individuals on the basis of as yet ill-
defined factors that could be genetic, epigenetic or
environmental.

Genetics

There is no doubt that genetic factors play a pivotal role
in the development of PSO and PsA. Resulting from the
evolution of genomics and transcriptomic techniques,
along with a gratifying reduction in costs, studies com-
prising extensive analysis are becoming more frequent.
Another precious source of data to evaluate the weight
of genetic background on the probability of developing
a disease (i.e. heritability) are studies performed on
twins, ideally comparing concordance rates between
monozygotic and dizygotic twins. Most recent data sug-
gest heritability of PSO and PsA to be about 66–68 and
23%, respectively [4–6].

Many different gene variants have been associated
with PSO and/or PsA in various studies, and the num-
ber of publications on PSO significantly outnumbers
those on PsA; therefore, many of the variants known
to carry a risk for PSO have not been as thoroughly
studied in PsA. A comprehensive description of all the
genetic variants is beyond the purpose of this review,
and more details can be found elsewhere [6–10]. A list
of previously described variants is provided in Table 1.
We will focus on those with the strongest evidence,
aligning these to the possible role of the corresponding
proteins within the observed complex immunological
milieu of PSO and PsA.

Table 1 List of gene variants known to be associated to PsA and/or
PSO

Gene PSO PsA

HLA
PSORS1 X X
HLA-C*0704 X
HLA-C*1203 X
HLA-B27 X X
HLA-B57 X X
HLADQA1 X
HLA-B13 X
HLA-B08 X
HLA-B37 X
HLA-B38 X
HLA-B39 X
HLA-DRB1*04 X

Skin barrier
LCE3B-LCE3C X X

Antigen presentation
ERAP1 X

IFN signalling
ELMO1 X
SOCS1 X
RNF114 X
IFIH1 X
MDA5 X
DDX58 X
TYK2 X X

NFĸB signalling
TYK2 X X
REL X X
CARM1 X
NFkBIA X
FBXL19 X X
UBE2L3 X
TNIP1 X X
TNFAIP3 X
CARD14 X
TRAF3IP2 X X
NOS2 X X

CD8+ cell activation
RUNX3 X X
ETS1 X
TNFRSF9 X
MBD2 X
IRF4 X

IL-23/17 signalling
IL-23A (p19) X X
IL-12B (p40) X X
IL-23R X X
TYK2 X X
JAK2 X
STAT3 X X
TRAF3IP2 X X
SOCS1 X
ETS1 X
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The most well-known and potentially impactful gene in
terms of PSO predisposition described so far is PSORS1,
also known as HLA-C*0602. It is a major histocompati-
bility complex (MHC)-I allele and it is considered to ac-
count for over 35% of the genetic risk [11]. Surprisingly,
although PSORS1 is also associated with PsA, it has been
shown to have a protective effect against PsA development
in patients already affected by PSO [6]. Other HLA vari-
ants have been associated with both diseases, and interest-
ingly, some suggest specific associations with clinical
subphenotypes and manifestations of PsA, such as
dactylitis and enthesitis [12]. However, the large majority
of genes detected in genome-wide association studies
(GWAS) are non-HLA and singularly account for a very
small degree of risk but represent a convenient starting
point to detect possible pathogenic pathways to be further
dissected with a targeted approach. Linking HLA with in-
nate immunity, endoplasmic reticulum-associated amino-
peptidase 1 (ERAP1) is involved in peptide cleavage and
presentation on MHC-I molecules; its variants were shown
to be involved in PSO but probably not PsA. Moreover, in
consideration of the key role of type I interferons (IFN)
and tumour necrosis factor (TNF)-α in the pathogenesis of
PSO and PsA, as we will describe below, it is not surpris-
ing that some of the gene variants associated with PsA and
PSO implicate these pathways. Interferon-induced helicase
C domain-containing protein 1 (IFIH1) and tyrosine kinase
2 (TYK2) are implicated in type I IFN transcription and
signalling, respectively [13, 14]. TNF-α signalling
through its receptors induces activation of nuclear factor
kappa B (NFκB). TNF-α-induced protein 3 (TNFAIP3) is
involved in termination of NFκB activation [15] and binds
TNFAIP3-interacting protein 1 (TNIP1), which has shown
to have numerous functions, including NFκB inhibition
[16]; tumour necrosis factor receptor-associated factor
(TRAF)3 interacting protein 2 (TRAF3IP2) is implicated
in the downstream signalling of IL-17 receptor which
eventually leads to NFκB activation [17]; NFκB inhibitor
alpha (NFκBIA) is an essential NFκB inhibitor [18], and
REL is one of NFκB subunits [19].

Beyond TRAF3IP2, other IL-23/Th-17 axis variants are in-
volved in both PsA and PSO, such as the two subunits of IL-23
(IL-23p19 and IL-12p40, the latest shared with IL-12) and IL-
23 receptor (IL-23R). Finally, runt-related transcription factor 3
(RUNX3) is essential for expansion and activity of CD8+ cy-
totoxic Tcells (Tc) [20]. It is important to consider that although
most of the risk loci are common between PSO and PsA, the
same is not true for all variants. Different single nucleotide
polymorphisms (SNPs) can provide an increased risk for only
one of the two conditions, such as the SNP rs12044149 of IL-
23R, which seems to provide a specific risk for PsA but not
PSO. The same is true for SNP rs715285 of an intergenic region
in chromosome 5q31, although other variants of this locus were

previously associated with other autoimmune diseases, such as
inflammatory bowel disease (IBD) and juvenile idiopathic ar-
thritis (JIA) [21]. One of the possible consequences of this is
that these genetic differences, most of which still need to be
identified, may partially account for the interindividual variabil-
ity in treatment response to targeted agents such as anti-TNF
and anti-IL-23 or indeed to the varied clinical phenotypic man-
ifestations and penetrance of disease over time.

Microbiota

The role of microbiota in human biology and immunity has
acquired much attention in the last few years. The symbiotic
relationship between humans and their bacterial flora is well
established; numerous metabolic processes carried out by in-
testinal bacteria are necessary to produce indispensable com-
pounds, such as vitamins, which the human body would not
be able to produce alternatively [22].

The immune system has a close physiological interactionwith
these bacteria to prevent invasion of tissues and an inflammatory
response against them. Strong evidence is arising in support of a
reciprocal relationship between commensal bacteria and the im-
mune system, where the former have the ability to shape the
latter. Thus, it is not surprising that microbiota can influence
the biology of inflammatory and autoimmune diseases [23].

There is evidence of an altered commensal intestinal flora in
patients with PSO and PsA, characterised by loss of diversity
compared to healthy individuals; more specifically, a reduction
of Akkermansia and Ruminococcus in PsA (similarly to IBD)
and Coprococcus in both has been described. Nonetheless,
most of the evidence derives from animal models. HLA-B27
andβ2-microglobulin transgenic rats spontaneously develop an
inflammatory disease characterised by IBD-like intestinal in-
flammation, psoriasiform skin, arthritis and sacroileitis; similar-
ly, genetically predisposed ANKENT and SKG mice develop
features of SpA following specific stimuli. Interestingly, the
development of the disease is microbiota-dependent; thus,
when these mice are grown in germ-free conditions, the disease
is significantly milder in terms of severity and sometimes
completely abolished [22, 23]. Furthermore, a disruption of
the balance of Firmicutes and Bacteroides was observed in
PSO patients and may partially account for cardiovascular co-
morbidities. The prevalence of Firmicutes is associated with
higher body mass index and higher levels of the proatherogenic
compound trimethylamine-N-oxide (TAMO) [24].

However, the mechanism linking microbiota and disease
initiation is still elusive. In consideration of the usually long
pre-clinical phase of most autoimmune inflammatory dis-
eases, its function is likely involved in one or more processes
taking place at that stage, such as immune system tolerance
induction, antigen presentation and costimulation of immune
cell activation [23]. It may also shape the T cell repertoire or
accrue epigenetic changes that can alter the threshold for
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maintenance of tolerance. Dietary habits are known to influ-
ence and change the characteristics of intestinal microbiota,
but as yet, there is no evidence that specific dietary regimens
or use of probiotics have any ameliorating effect on the clin-
ical picture [23].

The skin microbiota of PSO patients has also been investi-
gated, and a relative reduction of Propionibacterium along
with an increase of Streptococcus genus in lesional skin has
been described. So far, no studies have explored whether skin
microbiota may have any influence on the development of
arthritis in PSO patients [24].

Immunopathology

Immune dysfunction is central to the pathogenesis of PsA and
PSO. Each tissue (skin, synovium, enthesis) however may de-
velop different target manifestations of a common pathologic
process. Studies have examined this variously at the transcrip-
tional and cellular level, and finally at the level of clinical
response to exquisitely specific immune-targeted therapies.

The trigger of inflammation in PSO has not yet been iden-
tified. The key pathological features of psoriatic skin are epi-
dermal hyperplasia, increased basal layer cell turnover and
chronic inflammation. The cause of hyperplasia is an increased
proliferation rate of keratinocytes (KC), a process resembling
non self-limitingwound healing and response to damage. This,
along with the well-known Köbner phenomenon, led to the
hypothesis that microtrauma could act as the trigger to the
inflammatory response [25]. Other studies have implicated in-
fection (local or systemic) or changes in the microbiota in
disease susceptibility. Other triggers such as post-vaccine re-
sponses, smoking, UVexposure, chemical irritants and signif-
icant emotional trauma have been implicated [25–28].

In terms of inflammation, dendritic cells (DC) are prominent
as one would expect of a barrier tissue. Their primary role ap-
pears to be the activation of T cells both locally and in draining
lymph nodes that in turn precipitate T cell maturation and mi-
gration back to the dermis and epidermis where they can medi-
ate pathology [29]. Several distinct subtypes of T cell are more
abundantly present in psoriatic dermis compared to healthy skin
[30, 31]. T helper (Th)1 cells produce IFN-γ, which, in turn, can
further stimulate cytokine production by DCs and other myeloid
lineage cells, such as interleukin (IL)-23 [32, 33]. IL-23 is a key
contributor to Th17 cell differentiation and activation, signalling
through its receptor [34]. IL-17 cytokines (of which IL-17A and
IL-17F are the best characterised isoforms) are major outputs of
Th17 cells; such lymphocytes can also produce and secrete
TNF, CCL20 and IL-22 (together with another T cell subtype
named Th22). Mast cells are also contributors in terms of IL-22
production in psoriasis [35, 36]. IL-17 can exert a pro-
inflammatory effect on KCs, contributing to perpetuation of
the inflammatory stimulus, with a positive feedback loop [37],
and to recruitment and activation of neutrophils, which are

abundant in psoriatic skin [38]. Besides conventional
CD3+CD4+CD8− Th17 cells, other T cells have been shown to
produce IL-17 in psoriatic skin, such as CD3+CD4−CD8− γδ T
cells and CD3+CD4−CD8+ cytotoxic T cells (Tc)17 [39, 40].
The role of IL-22 in disease is less well understood, although
pro-inflammatory effects on KCs have been demonstrated [37,
41]. Figure 1 summarises current evidence supporting IL-23/
Th17 axis involvement in PsA and PSO.

The synovial membrane in PsA is less well characterised than
the skin, in part reflecting the challenge in accessing tissue com-
pared to skin biopsy. To our knowledge, only one published study
has made a comparative analysis of transcriptomes of matched
psoriatic skin and synovium samples. In spite of possible patho-
genic differences of psoriasis vulgaris and psoriasis in the context
of arthritis, this is the best—albeit difficult—method to compare
tissues with no bias due to subject heterogeneity. The authors
showed that despite PsA skin and synovium share similarities,
they also display several clearly distinct features. Microarrays
followed by pathway mapping suggest that the TNF pathway,
vascular endothelium growth factor (VEGF), transforming
growth factorβ1 (TGF-β1) and IL-6 signalling aremore strongly
activated in synovium compared to skin, whereas IL-17 and IL-
22 axis activation was more obvious in the skin. Overall, these
data were confirmedwith single transcripts analysis performed by
qPCR [42]. They suggest a priori that consideration should be
given to pathogenesis with a reflection on the tissue that is
targeted within each clinical manifestation.

The IL-23/Th-17 axis is implicated in PsA pathogenesis not
only at the level of genetic associations—several studies show
its involvement in synovial tissue inflammation. IL-23 (at low
levels) and IL-17 are detected in PsA synovium. The cellular
components that express IL-17 include Th and Tc cells, mac-
rophages, neutrophils, mast cells and innate lymphoid cells
(ILC)3 [43–46]. Some cells may serve as producers, whereas
others, e.g. mast cells, may reflect primarily receptor-mediated
cytokine uptake from the local environment [47].

Another interesting feature shared by both skin and synovium
is an increase in vascularisation compared to healthy counter-
parts, but also to rheumatoid arthritis (RA) synovium. This ob-
servation may be partially explained by increased amounts of
VEGF found in tissue samples [48]. Hyper-neovascularisation
is a characteristic feature of all inflamed tissues, though a differ-
ence between PsA and RA is hard to explain. No reasonable
explanation as yet exists though the tortuous vessels noted on
arthroscopy are diagnostic of PsA compared with RA.

Enthesitis, dactylitis and tendonitis are particular features
of PsA and the other spondyloarthritides in general and are
less likely to be present in other forms of inflammatory ar-
thropathies such as RA. Interestingly, as with Köbner’s phe-
nomenon in PSO, trauma, even of minor magnitude, has been
recognised as a trigger for joint inflammation in PsA patients
[49]. Furthermore, enthesitis can often be asymptomatic but
still detectable by ultrasonography (US) or magnetic
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resonance imaging (MRI), especially in patients with clinical-
ly evident PSO but no obvious clinical symptoms. From a
biomechanical point of view, the enthesis should be seen as
one part of a more complex enthesis organ which includes
surrounding structures such as bursae, tendon sheaths,
enthesis-associated fibrocartilage, fat pads and fasciae
(Table 2) [50]. Arising from the description of this structure
is the synovio-entheseal concept. Enthesis is avascular at the

point of attachment, and synovium provides it with nourish-
ment and lubrication, similarly to articular hyaline cartilage.
Entheses are constantly subject to stress, which inevitably
leads to microtrauma. The absence of macrophages and in-
flammatory lymphocytes (e.g. ILCs) at the fibrocartilagineous
attachment of healthy enthesis, along with their presence in
case of damage, suggests that human synovium-resident cells
may migrate towards the enthesis and contribute to tissue

Fig. 1 Current evidence
supporting the involvement of the
IL-23/Th17 axis in the
pathogenic process of PsA
derives from various observations
comprising genetic studies,
animal models, pathological
evidence, and the results of
clinical trials and real-life
observations concerning
treatment response [6, 9, 17, 40,
45, 55, 56, 65–69]

Table 2 Anatomical structures
composing the Benthesis organ^
and corresponding functions

Structure Function

Enthesis Attachment of tendons and ligaments to bone

Bursa Reduces friction of tendons with adjacent structures

Tendon sheath Where present, analogous function to bursae

Fibrocartilage Develops in areas where tendons come in contact with bony prominences

Fat pads Regulate pressure changes in bursae during joint movements, rich in macrophages and
nociceptive fibres

Fascia Tendons can attach to fasciae as well to dissipate tension
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repair/inflammation. Alternatively, cells may migrate a priori
from blood to the local entheseal microenvironment and
thence into the enthesis itself. In patients with a predisposing
genetic background, enthesis microdamage, angiogenesis, in-
flammatory cell migration and tissue repair may represent the
initial triggers leading to the clinical syndrome of PsA [51,
52].

Another fascinating site where enthesis and other anatom-
ical structures come together is the distal interphalangeal
(DIP) joints. Their peculiar involvement in PsA—unlike
RA, in which only synovial joints are affected—was found
to be the consequence of enthesitis of extensor digitorum ten-
don. MRI studies have shown a close link between fingernail,
extensor digitorum tendon enthesis and bone of the distal pha-
lanx, suggesting a possible functional and pathologic connec-
tion among features such as dactylitis, nail disease, enthesitis
and acrolysis as seen in arthritis mutilans [53].

Lessons from the clinic

Treatment of psoriatic disease is complex, not least due to
the wide range of clinical features that can potentially man-
ifest, as described above, in addition to broad range of
comorbidities. It has long been known that the effect of
any given treatment regimen on these distinct clinical man-
ifestations can be very different. As an example, conven-
tional disease-modifying antirheumatic drugs (DMARDs),
e.g. methotrexate, are known to have no effect on axial
PsA and usually offer only limited effects on enthesitis
and dactylitis [54]. Sulphasalazine may exert beneficial
effects in the synovium (and as a related drug derivative
in the gut as mesalazine) but not in the skin. After the
introduction of targeted therapeutics that offer exquisite
immunologic specificities, such differences have acquired
additional recent interest because response to a medication
can be directly linked to a specific underlying biological
mechanism. Unfortunately, due to the large number of
targeting medications available, comparisons remain diffi-
cult. Head-to-head studies are lacking, and most of the
published data are the result of post hoc analysis on clinical
trials and observational studies, or complex health
economic-based comparator methodologies (e.g. MAIC).

Differences of the effect on disease subtypes may be the
consequence of different underlying biology and
immunology.

TNF inhibitors have conventionally been considered first-
line biologics across PsA manifestations, mainly due to the
longer experience with their use and stronger data on their
efficacy and safety [55].

Currently, five anti-TNF agents (or in some cases their
respective biosimilars) have been approved for the treatment
of PsA, namely etanercept (ETN), infliximab (IFX),
adalimumab (ADA), golimumab (GOL) and certolizumab

pegol (CZP). More recently, agents targeting the IL-23/Th17
axis have been extensively studied, and some of them ap-
proved for clinical use, such as ustekinumab (UTK), targeting
p40 subunit of IL-23 (which is shared with IL-12),
secukinumab (SCK) and ixekizumab (IXK), both binding
IL-17A [56].

A Bayesian network meta-analysis performed on studies
evaluating the effects of ETN, ADA, IFX, UTK and alefacept
showed that IFX is the most effective on skin disease, follow-
ed by UTK and the other two TNF inhibitors. It is important to
underline that most studies using UTK are performed on pa-
tients who had previously failed a TNF inhibitor, and there-
fore, their response to UTK may be weaker a priori compared
to biologic-naïve subjects, affecting the results of the study.
Furthermore, head-to-head comparison between UTK and
ETN, arguably a much stronger evidence base, showed the
former to be more effective [3].

In clinical trials, UTK was overall more effective than TNF
inhibitors on skin disease, while the opposite was true in terms
of joint disease, with lower percentages of patients achieving
ACR20, 50 and 75 response among those treated with UTK
compared to those expected on the basis of prior studies using
TNF inhibitors [57].

The only currently licensed IL-17A targeting treatment is
SCK, which showed to be effective on a wide spectrum of
PsA and PSO clinical features. Clinical trials in PSO demon-
strated effectiveness on skin disease in terms of PASI score
reduction, with up to 87% of patients reaching PASI75 and
42% PASI 100 [58–60]. In a study comparing the effect of
SCK and ETN on skin disease, a significantly higher efficacy
of the former over the latter was demonstrated [58, 61, 62].
Moreover, in a recently published phase IIIb head-to-head
trial, at 12 and 24 weeks, IXK showed better outcomes on
skin and nail disease compared to UTK [63].

As far as synovitis is concerned, SCK showed significant
efficacy over placebo as early as 24 weeks after treatment
start; the positive effect was maintained for at least 2 years,
which may partially account for the good patient compliance
observed [64, 65].

Some data are now available on the effect of biologics on
enthesopathy and dactylitis, although their interpretation is
affected by the numerous different scoring systems for
enthesopathy and the lack of a clear definition of dactylitis.
Additionally, these clinical features have not been evaluated as
primary outcomes of controlled trials. Reported enthesitis and
dactylitis amelioration induced by SCK in clinical trial set-
tings looks promising, although these studies were not de-
signed to specifically address this question [65]; there is also
good evidence that IFX, GOL, UTK, CZP and apremilast are
effective for enthesitis. However, it is not possible to judge
whether any of these compounds is superior to the others.60,64

IFX, CZP and UTK seem to be effective on dactylitis as
well.60,65 Nonetheless, data on other biologics are missing or
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provide very little evidence; thus, no definite conclusion can
be drawn from these observations.

In our experience, blockage of the IL-23/Th17 axis appears
to be more effective on enthesopathy and dactylitis, compared
to TNF inhibition, and when these are the main disease fea-
tures, especially if skin disease is severe too, UTK and SCK
should be considered as a possible first-line option.

Conclusion

In recent years, the idea of a shared pathogenesis between PsA
and PSO has led to the concept of psoriatic disease, a unifying
nomenclature for the two diseases. However, recognising PsA
and PSO as a single entity is not straightforward as numerous
questions arise, not least driven by our clinical experience
when distinct targets are utilised. PsA and PSO share common
genetic antecedents and environmental triggers and exhibit
striking similarities in immunopathology [66].

Nonetheless, it should be noted that some identified genetic
loci variants represent a risk factor only for one of the two
clinical manifestations. Furthermore, it is common knowledge
that no correlation in terms of disease severity is noted be-
tween skin and musculoskeletal disease; as an example nail
disease, enthesitis and DIP joint involvement are not always
associated, despite that a strong pathogenic and anatomical
link among them has been identified, as described above.
Similar evidence derives from treatment outcome analysis,
which shows that some targeting drugs may be more effective
than others on specific clinical features, thus suggesting a
different underlying disease mechanism. However, patients’
characteristics differ among clinical trials, and comparisons
may be potentially biased.

The published literature on PsA pathogenesis supports
several different theories. According to the first, an auto-
immune reaction develops in skin, where immune cells
mediate a tissue response. Subsequently, autoimmune acti-
vation spreads to other tissues, including joints. However,
this theory cannot explain why many PSO patients never
develop articular disease and why, for example, others
show enthesitis and dactylitis as the only manifestations
of PsA. Another theory suggests that mechanical stress
can induce enthesitis; subsequently, immune cells are
attracted in the site of microdamage, causing inflammation
of the contiguous structures. Likely, such ideas are non-
exclusive. We suggest that intrinsic biological tissue differ-
ences may represent the common link and also drive the
discrete phenotypic manifestations that arise in the clinic.
The physiological host defence activity of the immune sys-
tem varies among different organs and tissues. Tissues
themselves likely direct immune response development
and activity. Thus, the immune system in the sterile niche
of the anterior chamber of the eye must behave differently

compared to the skin and intestine, where constant interac-
tion with the microbial environment is the norm, and to
joints, which are subject to mechanical stress but not mi-
crobial colonisation. What factors are involved in coordi-
nating different behaviours?

Unfortunately, no definite answer will be available to this
question until it is specifically addressed in studies simulta-
neously investigating the immunobiology of the different tis-
sues involved in psoriatic disease. We commend these to the
community forthwith.
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