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Abstract

Rheumatologists have long considered OA and PsA as two completely distinct arthropathies. This review

highlights how some forms of generalized OA and PsA may afflict the same entheseal-associated ana-

tomical territories. While degeneration or inflammation may be clearly discernible at the two extremes,

there may be a group of patients where differentiation is impossible. Misdiagnosis of a primary

degeneration-related pathology as being part of the PsA spectrum could lead to apparent failure of dis-

ease-modifying agents, including apparent anti-TNF and apparent IL23/17 axis therapy failure. This is not

a reflection of poor clinical acumen, but rather a failure to appreciate that the pathological process over-

laps in the two diseases. Whether the category of OA�PsA overlap disease exists or whether it represents

the co-occurrence of two common arthropathies that afflict the same anatomical territories has implica-

tions for the optimal diagnosis and management of both OA and PsA.

Key words: osteoarthritis, psoriatic arthritis, pathogenesis, therapy, enthesitis

Introduction

It is now recognized that sustained attention and focus

on a particular object is paradoxically associated with

impaired perception. In more colloquial terms this trans-

lates into the scenario whereby the harder you look, the

less you see [1].

Indeed, with respect to both OA and PsA, rheumatolo-

gists have considered these as two completely distinct

arthropathies for well over 60 years. Simplistically put,

OA has been conceptualized in relation to joint degener-

ation, whereas PsA has been primarily viewed in terms

of joint inflammation [2, 3]. While we recognize that the

characteristic features of OA and PsA exist, it is not within

the remit of this article to highlight these distinguishing

features. OA and PsA can have a heterogeneous nature

of disease classification, therefore this article does

not assume all types of OA and PsA are comparable [4].

The purpose of this article is to synthesize clinical

observations, epidemiology, emerging imaging data and

molecular and experimental data in both OA and PsA to

highlight that, in certain circumstances, differentiation

may be impossible based on existing clinical, imaging

and emerging genetic and molecular criteria. Whether

this merely represents the co-occurrence of two fairly

common arthropathies or raises the possibility of some

type of overlap disease is discussed in relation to diagno-

sis and management (Fig. 1).

Underpinning pathological concepts for
common ground between OA and PsA

It was proposed more than a decade ago that enthesitis

may be the primary lesion in PsA and SpA [5, 6]. A number

of imaging studies have since emerged showing that

enthesopathy is common in psoriasis patients without

clinical arthritis [7�10]. Although it is difficult to prove the

primacy of enthesitis in human PsA in all patients at all

sites of disease, several animal models with features of

PsA or SpA can clearly be shown to start at the enthesis

[11�14]. Likewise, several experimental studies have

shown that spontaneous knee OA can start in the ligament

and enthesis and not the articular cartilage, thus providing

proof of principle of similar micro-anatomical topography

for disease onset [15�17]. Studies in the generalized form

of human hand OA have also shown that the ligaments
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and enthesis are the sites of the earliest discernible path-

ology [18, 19]. The importance of the enthesis has also

emerged in knee OA in man [20�22]. Collectively this

has resulted in a mechanistic anatomical classification of

OA that recognizes that the generalized form of disease

that was previously designated as idiopathic appears to

have an enthesis-associated micro-anatomical basis [4].

The different entheses form what is now known as

the synovial�entheseal complex, where both degenerative

and inflammatory processes can occur [23, 24]. If the

pathological processes share the same micro-anatomical

territory, then it is worth exploring anew the features that

have been historically used to differentiate OA and PsA.

Clinical observations of overlapping
phenotypes in OA and PsA

From an epidemiological perspective, generalized OA,

which can affect multiple small and large joints systemic-

ally (Fig. 2), typically commences late in the fifth decade,

particularly in women, which coincides with the age

of menopause, when there is a relative depletion of

oestrogen [25]. In a similar vein, PsA typically commences

at �50 years of age [26, 27]. These clinical observations

take on a clearer meaning when interpreted in relation to

recent imaging studies. Of particular note, MRI and US

studies have both shown that there is an age-related

thickening of the normal enthesis and ligaments, often

observed after the age of 40 [18, 28], which broadly

links entheseal age-related changes and the epidemiology

of these arthropathies.

Compared with RA, PsA shows a remarkable propen-

sity for disease of the DIP joints, which are typical

generalized OA target sites as well [29, 30]. Other joints

commonly involved in both OA and PsA include the PIP

joints and the large joints of the lower limbs, including the

knees (Fig. 2). In the case of axial involvement in PsA,

unlike AS, which typically starts from the sacroiliac

joints, psoriatic spinal disease has a proclivity for involve-

ment of the cervical spine [31, 32], which is also a

common site of degenerative arthritis. In common with

SpA in general, OA quite often has propensity for enthe-

sopathies, including lateral epicondylitis, calcaneal

enthesophytosis and greater trochanteric involvement

with trochanteric bursitis, a type of enthesopathy [33].

Furthermore, a clinical pattern of dactylitis is character-

istic of PsA, but in some situations it can be incomplete

and characterized by fusiform joint swelling [3]. US and

MRI studies of both finger and toe dactylitis have estab-

lished that SpA-associated dactylitis is predominantly due

to flexor tenosynovitis and that enlargement of the joint

capsule is not an indispensable condition for the sausage-

like feature [34�36]. Although true dactylitis is rare in OA,

many patients with OA of the hand often have a diffuse

fusiform swelling of the PIP region that rheumatologists

FIG. 1 The OA and PsA overlap model and variation of the

enthesis with pathology

Normal entheses are usually observed in individuals <40

years of age. Thickened entheses are often seen with age

with no arthritis, but similar appearances are also evident

in early OA or in asymptomatic joints of OA. Classical

inflamed entheses are seen in most PsA joints, where

there can be diffuse bone oedema on MRI, while classical

degenerative entheses are typical of advanced OA joints

often accompanied by osteophytes and cartilage loss with

joint space narrowing. However, there is a subset of joints

where there are overlapping features that can cause a

diagnostic challenge, often with some degree of inflam-

mation or degenerative changes that can be accepted as

either OA or PsA.

FIG. 2 Joints commonly affected in OA and PsA

Both OA and PsA can affect similar regions of joints

(shaded red), such as the cervical and lumbar spine, distal

and PIP joints of the hands, the knees and the first MTP

joints. In addition, OA tends to affect the hips and CMC

joints (shaded green), while PsA has a predilection for

MCP joints, ankles and toes (shaded blue) [110].
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historically have called a periarthritis, which in modern

parlance equates with extracapsular peri-entheseal path-

ology [21]. Psoriatic nail changes are well known in PsA

[27]; there is also evidence that dystrophic nail changes

are more common in OA patients compared with healthy

subjects [37, 38]. On nail capillarosopy examination,

shorter and tortuous loops of capillaries can be seen in

both OA and PsA when compared with healthy individuals

[39, 40].

Traditionally, chronic OA can be differentiated from PsA

on plain radiograph where there are distinct radiographic

features for each [41]. Both arthropathies have the

propensity for new bone formation (osteophytes in OA,

syndesmophytes and periostitis in PsA) and bone ero-

sions occur in both. However, radiographic imaging occa-

sionally shows enthesophytic bone formation in OA at

several sites, including the peripheral joints and the

spine [42, 43]. With respect to the enthesophytes in the

spine, these tend to be flatter in OA compared with PsA,

but an OA variant, diffuse idiopathic skeletal hyperostosis

(DISH) [44, 45], is characterized by large flowing osteo-

phytes that are not dissimilar from the pattern of syndes-

mophytes occasionally noticed in PsA (Fig. 3) [45, 46],

therefore it can be difficult to differentiate between the

two arthropathies. Indeed, the co-occurrence of the car-

dinal skeletal manifestation of SpA, namely enthesopathy,

and the cardinal feature of OA, namely osteophytes, is

firmly established in aged normal skeletons [47]. We pre-

viously drew attention to the radiographic appearances

of Heberden’s nodes, which are a hybrid combination of

distal joint enthesophytes and proximal joint osteophytes

both lined by cartilage that combine to form what is in

effect a neoarticular surface [19]. At a molecular level,

animal models have implicated regulation of the Wnt

protein as the target for both these new bone formation

processes [48, 49].

Emerging lessons from MRI pattern
of enthesitis in OA and PsA

MRI of peripheral joints has long demonstrated a capsular

pattern of inflammation in PsA as well as evidence for

diffuse enthesitis related to pathology in a proportion of

patients [50] (Fig. 4). Also, it may be impossible to clearly

differentiate OA from PsA DIP disease, with both seeming

to have prominent abnormalities in the entheses and liga-

ments [51] (Fig. 4). Even using dynamic contrast enhanced

MRI, synovitis assessment as determined by gadolinium-

diethylenetriamine pentaacetic acid (Gd-DTPA) uptake

between the two arthropathies was comparable [52].

Studies have noted that enthesitis-related bone oedema

seen in PsA is also common in OA [51]. With respect to

spinal disease, an association was evident, with bone

oedema at the enthesis attachment observed occasion-

ally in healthy subjects, OA and SpA [53].

Recently we performed MRI studies of 69 patients with

PIP disease in RA, OA and PsA [54]. While it was possible

to discriminate between the OA and RA, and PsA and RA,

it was actually surprisingly difficult to differentiate between

FIG. 3 Spinal similarities in OA and PsA as seen on

imaging

A 69-year-old male with chronic low back pain and

gradual stiffening of the spine showing excessive osteo-

phytosis at the lumbar spine as depicted by (A) lateral

X-ray and (C) T2-weighted sagittal MRI, compatible with

diffuse idiopathic skeletal hyperostosis (DISH), which is an

OA variant. In contrast, the 65-year-old male depicted by

(B) X-rays and (D) T2-weighted MRI suffers from long-

standing psoriatic spondylitis and presents with so called

parasyndesmophytes along with inflammatory discal

lesions at the lumbar spine. Of note, disc height is well

preserved in images of both patients. (B) and (C) courtesy

of Dr S. Hermann, Rheumatology, Charité Medical School,

Berlin, Germany.
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OA and PsA, likely because of a shared micro-anatomical

basis. Consequently, even state-of-the-art MRI was

unable to discriminate between clinically defined PsA

and OA but was relatively robust in its ability to distinguish

between RA and OA. In a similar vein, diffuse bone

oedema was observed commonly in PsA [51], which is

similar to foot neuropathic joint disease, an especially

destructive form of OA [55].

A reappraisal of inflammation in PsA
and OA in relation to enthesopathy

While established PsA is an inflammatory arthropathy,

evidence for inflammation in the preclinical disease

phase may be absent. Evidence for a lack of association

between inflammation and PsA is the presence of radio-

logical sacroiliitis without concurrent clinical signs [56, 57],

which is also observed in subjects not known to have PsA

[58]. Degenerative changes at the SI joints can also mimic

the appearance of inflammatory sacroiliitis, which causes

a diagnostic challenge in identifying inflammatory low

back pain [59]. Moreover, imaging studies in psoriasis

have consistently shown entheseal thickening without

changes suggestive of inflammation, including a relative

lack of Doppler enhancement on US [9, 10].

Asymptomatic areas of PsA also show thickening of

the enthesis, suggesting a common site-specific tis-

sue dysregulation as a precursor to disease [60].

Furthermore, patients labelled as PsA who have normal

CRP tend to have less responsiveness to anti-TNF ther-

apy [61], suggesting the possibility of non-inflammatory

pathways in pain in some of these cases, although this

could also represent misdiagnosis of PsA, as discussed

later.

Thus far we have emphasized how the early phases of

PsA may not be completely dominated by inflammation.

Conversely, it has clearly emerged that inflammation may

be very important in early OA, a fact that further blurs the

different historical concepts of the two diseases. In fact,

OA is recognized as an inflammatory disease [62, 63], with

most studies focusing on the interaction between syno-

vium and articular cartilage as the underlying driver for this

process. In some cases the degree of inflammation in OA

almost resembles that in RA [64, 65]. Arthroscopic, US

and MRI studies with contrast enhancement provide

evidence for inflammation in acute disease in the vast

majority of cases, suggesting a strong inflammatory com-

ponent in OA [66�69]. From the clinical perspective,

patients with so called inflammatory OA often manifest

with joint swelling and tend to be erosive [70], but in add-

ition to this they can have protracted stiffness in the

morning in a pattern that can be reminiscent of inflamma-

tory arthritis [71]. The erosive OA phenotype is linked to

synovio-entheseal complex (SEC) dysfunction, as is the

erosive phenotype in PsA [72]. Moreover, other evidence

for inflammation in OA, including elevated CRP [73�75],

the emerging role of pro-inflammatory cytokines including

IL1-b and TNF-a, which are potential targets for therapy

[62, 76, 77], and response to IA steroids [78], could be

related to the potential primary changes taking place in

entheses in the OA joint.

Tissue micro-anatomical studies of normal non-

diseased aged cadaveric entheses have shown the poten-

tial importance of OA features including cartilage fissuring,

fibrillation and chondrocyte hypertrophy, and micro-

inflammation at insertions [19]. These pathological pro-

cesses manifesting in SECs thus offer a novel mechanism

for synovitis in OA [24]. Indeed, histological studies show

that normal entheses have evidence of age-related micro-

inflammation at these sites, as well as microfractures at

the enthesis fibrocartilage�bone interface [24, 79].

Could there be an OA�PsA overlap?

Clearly some patients present with a new diagnosis of PsA

on a pre-existing OA background and some patients

undoubtedly develop secondary OA in a PsA setting.

Nevertheless, the existing evidence as discussed above

leads to some new questions. Specifically, might there be

hitherto overlooked overlapping OA�PsA patient groups.

The immunopathology of some forms of OA, and

generalized OA in particular, and PsA may be played out

in the same enthesis-associated micro-anatomical terri-

tory (Fig. 5). Common triggers, including but not limited

to injury and microdamage, may be important disease

drivers, since trauma/injuries is a common recognized

OA triggering factor, and similarly a relationship between

FIG. 4 MRI of a PIP joint in OA and PsA demonstrating

overlapping features as recently reported [51]

(A) A 52-year-old female with a 1.5 year history of OA.

Striking collateral ligament and enthesis thickening (white

arrows), disrupted with high signal from gadolinium con-

trast enhancement indicating inflammation (asterisks).

There was also striking bone oedema in a diffuse pattern

(open arrow) in this OA joint, but this is more commonly

seen in PsA. The degenerate joint is subluxed, with loss of

cartilage, an osteophyte (black arrow) and a peri-enthe-

seal erosion also noted (black arrowhead). (B) A 45-year-

old male with active PIP PsA with inflammatory changes

including peri-entheseal bone oedema (white arrowheads)

and high signal around the ligaments and soft tissue

(asterisks). There was also loss of joint cartilage, reflecting

the long disease duration.
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trauma and the development of PsA, traditionally reported

as a deep Koebner’s effect, is well reported [80].

Both OA and PsA also share common risk factors; e.g.

obesity has been linked to the development of PsA and

OA [81, 82], although the actual pathogenesis of either

obesity-related metabolic inflammation or mechanical

load as a direct cause is less clear [83, 84]. However,

for enthesiogenic or ligamentogenic OA, age-related

decay or degeneration with aberrant modelling may

underscore the OA disease process. At extremes of

both inflammation and aberrant degeneration the disease

may readily be distinguished clinically, but it is possible

that there is an interface at which this is not possible

(Figs. 1 and 5).

Therefore both PsA and some types of enthesiogenic

OA may start in the same anatomical region, namely

the enthesis, with genes and environment modifying the

clinical phenotype (Fig. 6). In younger subjects, genes

associated with dysregulation in inflammation-related

pathways are likely to manifest as an inflammatory arthro-

pathy. Recently, two rare monogenic forms of psoriasis

and PsA with mutations in the caspase recruitment

domain family, member 14 (CARD14) or IL-36 receptor

antagonist (IL36RA) genes, which result in an increased

propensity for inflammation, have been defined [85, 86].

Conversely, non-dysregulation in inflammation-related

genes, but dysregulation in genes associated with tissue

remodelling and repair are more likely to manifest as OA

in an older age group (Fig. 6). Thus far the genetic basis

for generalized OA and hand disease is poorly defined,

so there is no concrete genetic evidence to define the

OA phenotype at this end of the spectrum. It is our con-

tention that mutations or single nucleotide polymorphisms

(SNPs) in proteins associated with both inflammation

and tissue repair would be expected to lead to bona

fide overlap phenotypes.

Clinical implications of overlapping
features of OA and PsA

It may be genuinely difficult or even impossible to tell OA

and PsA apart in a significant group of cases. Strategies

including imaging may show erosion or periosteal new

bone reaction in both, and MRI may not tell them apart

(Fig. 4). As an example of this, a recent study in subjects

FIG. 6 Proposed molecular basis for putative overlap

between PsA and OA

A common factor is biomechanical stress, microdamage

or both at the entheses in some types of OA and also in

PsA. For pure PsA, with gain of function in immune system

(e.g. CARD14 or IL36RA) genes, this may manifest as an

exaggerated inflammatory response instead of a physio-

logical level of inflammation involved in tissue repair with

cells of the innate and adaptive immune system driving

disease. At the other end of the spectrum, usually in older

subjects, the same inciting events may manifest in a

dominant tissue repair response in the same territories

with pronounced remodelling. The proposal is that there

may be overlap with involvement of both aberrant

inflammation and remodelling pathways, giving a mixed

phenotype or a scenario whereby it is impossible to state

with certainty whether it is OA or PsA. IL36RA: interleukin-

36 receptor antagonist; CARD: caspase recruitment

domain family, member 14.

FIG. 5 Common enthesis-related anatomical factors

in PsA and some forms of OA

It is proposed that common initiating factors, including

abnormal responses to mechanical stress or microdam-

age at the enthesis, in the appropriate genetic and envir-

onmental background, can result in either predominantly

degenerative changes leading to OA or inflammatory

changes leading to PsA. As a natural extension of this,

a subgroup has both degenerative and remodelling

changes alongside inflammation, thus making the dis-

tinction between OA and PsA difficult, and this likely

represents a true overlap between PsA and OA.

E: enthesis; B: bone; F: fibrocartilage; C: chondrocytes;

O: osteoblasts; M: macrophage; L: lymphocyte.
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with psoriasis indicated the frequent occurrence of DISH,

which is a degenerative disorder of the spine, which could

very well have been ankylosis of the spine due to PsA [87].

Furthermore, IA or local steroid injection may lead to some

temporary relief in both OA and PsA or true overlaps.

These findings are particularly important in the area of

biologic therapy, where anti-TNF therapies are efficacious

for PsA [88�91], but where there is no evidence that such

therapies lead to significant symptomatic relief from OA

[92, 93]. Nevertheless, in OA where there are clinically

swollen joints, such strategies are associated with erosion

progression retardation [94].

A study involving the Danish registry showed that failure

to respond to anti-TNF therapy in PsA was associated

with normal CRP as measured by conventional assays

[61]. Therefore it is possible that many failures of anti-

TNF in PsA, at least in part, reflect the genuine inability

of clinicians to differentiate OA from PsA. This may also

be relevant for recent studies that have shown the appar-

ent inefficacy of MTX in well-established PsA [95],

whereas studies in early PsA patients who had a much

greater elevation of CRP showed good evidence of

efficacy [96].

A recent study showed that anti-IL-12/23 p40 subunit

therapy with ustekinumab was associated with apparently

much better responses for dactylitis and isolated enthesi-

tis compared with synovial joint swelling in PsA [97]. To us

this is somewhat perplexing, given the primacy of enthe-

sitis in synovial joints in animal models and its frequency

in and adjacency to swollen synovial joints on imaging.

Investigators need to consider whether the apparent

relative lack of efficacy in hand disease may reflect

this difficulty in telling secondary OA from primary PsA

at that site, which may reflect the underlying overlap

process.

Beyond these therapeutic studies, these findings also

have considerable implications for outcome measure de-

velopment in PsA, as it is possible that some of the things

being measured are not modifiable by potential anti-

inflammatory or biologic therapies. Indeed, we feel that

this is potentially such a large problem that strategies

assessing the efficacy of biologic agents in PsA should

a priori select patients with clear-cut clinical arthritis

without clinical evidence of OA to help eliminate this

confounding factor. This is all the more important as

many TNF failures may not have had a biologic therapy

failure, but an inaccurate diagnosis [61]. This is not a

reflection of poor clinical acumen, but rather a failure to

appreciate that the pathological process overlaps in the

two diseases.

These findings also suggest that physicians need to

seriously consider the possibility of the presence of psor-

iasis modulating the underlying OA phenotype, making

it more inflammatory in nature. This has implications

for searching carefully using epidemiological and genetic

studies to see whether an association can be found.

This is particularly relevant because the heritability of

familial PsA and OA is much greater compared with

RA [98, 99].

Immunopathological implications for
the OA�PsA overlap model

Historically, joint degeneration, remodelling and inflamma-

tion were viewed as different processes, but it is now clear

that molecules related to degeneration or remodelling may

also have potent pro-inflammatory effects. At the molecu-

lar level, the key role played by bone morphogenetic pro-

teins (BMPs) in joint homeostasis is well recognized and

the emerging role of BMPs in joint inflammation is now

appreciated [100]. As an example of this, Lories et al.

[101] have shown that noggin, a BMP antagonist, can

prevent the onset of experimental PsA-like arthropathy.

This pathway has been shown to be a potential thera-

peutic target not only for SpA, including PsA, but also

for degenerative arthritis [11, 101]. Another prominent ex-

ample of how inflammation and remodelling can be aber-

rantly regulated comes from functional studies showing

that blockade of Dickkopf-1 (DKK-1), a Wnt pathway an-

tagonist, is associated with the emergence of a prominent

bone remodelling phenotype in the face of active inflam-

mation [48]. Elevated concentrations of DKK-1 have been

detected in both OA and PsA [102, 103].

As highlighted earlier, the classical pro-inflammatory

cytokines, including IL-1 and TNF, that are commonly

released in PsA are also involved in OA [62, 76, 77]. In

addition, regulatory-type cytokines such as TGF-b play

key roles in tissue repair and also facilitate pro-inflamma-

tory reactions [104, 105]. Inflammation in OA may be trig-

gered by danger signals released on tissue damage,

including hyaluronin fragments, fibronectin and necrotic

fragments of tissue [106], and similar danger signals

may be initiators of PsA, but this is less well defined.

Therefore common triggering mechanisms at the enthesis

could result in either a predominant degenerative or a pre-

dominant inflammatory phenotype or a mixture of the two.

In turn, this difference is likely to be controlled by genetic

factors, including the IL-17/23 axis. The field is in its in-

fancy, but the presence of novel lymphocyte populations

raises new research avenues for experimental OA models,

not just PsA models [14].

Conclusions

This perspective highlights how some forms of

generalized OA and PsA may afflict the same anatomical

territory. While degeneration or inflammation may be

clearly discernible at the two extremes, there may be a

group of patients where differentiation is impossible.

Whether this represents the effect of one disease modify-

ing the other or whether there are other determining fac-

tors awaits confirmation. It is clear that genetic factors,

including TRAF3IP2, TNAFAIP3 and the IL-12/23 axis,

may help in defining PsA; however, this will only likely

hold for a subset of cases [107�109]. What is already

emerging is that there is clinical difficulty in telling them

apart and this may in turn lead to apparent failure of dis-

ease modifying agents or biologic therapy [95]. This has

not been properly considered or addressed, thus no data

on the prevalence of such an overlap are available to date,
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and this has implications for the optimal diagnosis and

management of both OA and PsA.

Rheumatology key messages

. Some forms of OA and PsA share similar features
that can complicate diagnosis.

. Enthesopathy may be the unifying pathology in the
OA�PsA overlap entity.

. Appreciating OA�PsA overlap disease helps with
optimal management and apparent biologic therapy
failure.
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