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Abstract Osteoarthritis (OA), the most common type of ar-
thritis worldwide, is a degenerative disease of diarthrodial
joints resulting in pain, reduced quality of life, and socioeco-
nomic burden. Gout, the most common form of inflammatory
arthritis, is a consequence of persistently elevated levels of
urate and the formation of proinflammatory monosodium
urate crystals in joints. Clinicians have long noted a predilec-
tion for both diseases to occur in the same joints. In this re-
view, we provide an overview into research elucidating pos-
sible biochemical, mechanical, and immunological relation-
ships between gout and OA. We additionally consider the
potential implications of these relationships for OA treatment.
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Introduction

Osteoarthritis (OA), a progressive disease of diarthrodial
joints, results in joint pain, functional limitation, morbidity,

and socioeconomic burden [1]. Often but erroneously consid-
ered strictly a condition of Bwear-and-tear,^ OA is highly
prevalent in individuals aged 50 and older [2]. Knee OA alone
affects more than 250 million people worldwide [1]. Gout
results from persistently elevated levels of serum urate
(sUA) exceeding the saturation point for monosodium urate
(MSU) crystallization, initiating subsequent joint inflamma-
tion [3•]. According to the 2007–2008 National Health and
Nutrition Examination Survey (NHANES), 3.9 % of a repre-
sentative sample of the US population reported that they had
gout, indicating that as many as 12 million Americans may
have the disease [4]. OA, the most common arthritis overall,
and gout, the most common inflammatory arthritis, frequently
co-occur in the individual patient [5].

Whether a pathogenic relationship links OA and gout re-
mains unknown. Acute gouty attacks and tophi both occur
more frequently in joints that are affected by OA [6], suggest-
ing a connection, but not addressing causality. A relationship
in which gout promotes the development and/or progression
of OA would be particularly meaningful for OA research.
While there are presently no agents approved for OA disease
modification, several currently available, effective gout treat-
ment agents could potentially be repurposed for OA trials,
should a biological rationale be supported. Broadly speaking,
a number of putative mechanisms exist to explain the apparent
predilections of common target joints for both gout and OA.
OA cartilage damage may promote MSU deposition, gouty
involvement may predispose joints to OA, or both conditions
may be the trigger for, or consequence of, shared inflamma-
tory cascades. Here, we review the literature supporting the
possible mechanisms that underlie the long-described clinical
observations linking OA and gout.

This article is part of the Topical Collection on Crystal Arthritis

Michael H. Pillinger and Svetlana Krasnokutsky contributed equally to
this work.

* Svetlana Krasnokutsky
Svetlana.KrasnokutskySamuels@nyumc.org

1 From the Crystal Disease Study Group, Division of Rheumatology,
New York University School of Medicine, New York, USA

2 NYU Hospital for Joint Diseases, 301 East 17th Street, Suite 1410,
New York, NY 10003, USA

Curr Rheumatol Rep (2016) 18: 65
DOI 10.1007/s11926-016-0613-9

http://crossmark.crossref.org/dialog/?doi=10.1007/s11926-016-0613-9&domain=pdf


Association Between OA and Gout

Clinical and Epidemiological Evidence

Primary OA is typically a disease of the middle-aged and
elderly. Prevalence of OA in persons age 20 and older is esti-
mated to be around 4.5 % for men and 7.3 % for women; the
prevalence increases to 17 % for men and 29.6 % for women
in individuals over age 60 [7]. Although OA affects both
sexes, it is more common in women [8]. Risk factors for OA
include being overweight or obese [9]. In addition, diabetes is
considered a risk factor that may augment OA development
and progression [10].

Like OA, gout is associated with advancing age, but unlike
OA, it has a tendency to affect more men than women at all
ages [3•]. However, the risk of developing gout increases
sharply for women after menopause [3•]. Hyperuricemia is
the most significant risk factor and a prerequisite for gout. It
is important to note that not everyone with hyperuricemia
develops gout, suggesting a more complex pathogenic link.
Indeed, hyperuricemia is much more common than gout, with
a reported prevalence of 21.4 % [11]. Similar to OA, both
hyperuricemia and gout have been associated with obesity,
metabolic syndrome, and type 2 diabetes [12].

A number of cohort and population studies have exam-
ined the association between gout and OA. Howard et al.
assessed well-defined cohorts of older patients who had
gout, hyperuricemia, or neither for clinical and radiograph-
ic knee OA, and found that the presence of gout was ac-
companied by a significantly higher prevalence of knee
OA compared to controls (68 vs. 28 %) [13]. Moreover,
patients in the gout group had higher mean Kellgren-
Lawrence grades compared to controls, signifying greater
radiographic OA severity. Patients with hyperuricemia
demonstrated intermediate prevalence and severity of OA
between the gout and control groups (52 % meeting criteria
for knee OA), suggesting that the association between OA
and gout may be mediated, at least in part, by elevated
sUA levels as opposed to gout per se [13]. Kuo et al.
conducted a large-scale case-control study of roughly
80,000 subjects and found that the presence of OA was
associated with a higher risk for future gout, with an odds
ratio of 1.27. Conversely, among individuals without OA at
baseline, the presence of gout was significantly associated
with elevated 1-, 2-, 5-, and 10-year risk of OA develop-
ment, with an overall adjusted hazard ratio of 1.45 [14]. A
cross-sectional study of more than 4000 participants
showed that elevated sUA levels and the presence of hy-
peruricemia were significantly associated with knee
osteophytes, a hallmark of OA, in female patients. This
finding held true even after controlling for confounding
factors, including the presence of diabetes and alcohol
use [15].

Joints Affected by Gout and OA

Clinicians have long observed that joints with a predilection
for gout, including both acute attacks and tophus formation,
are among those most commonly affected by OA [6]. Using a
self-report questionnaire, Roddy et al. performed a case-
control survey assessing whether nodal OA (OA of the distal
or proximal interphalangeal joints of the hands, accompanied
by Heberden’s nodes) or OA of other sites is more prevalent in
gout patients compared to healthy controls. They observed
significant associations between gout and OA of the knee
and/or hallux, but not with nodal OA [16]. However, the study
was underpowered, leading the authors to suggest that their
inability to identify a statistically significant association be-
tween gout and nodal OA may have resulted from type II
error. Several other studies have demonstrated an association
with regard to the first metatarsophalangeal (MTP), mid-foot,
knee, and finger distal interphalangeal (DIP) joints [5]. In a
hospital-based study of 262 patients with gout, Kawanoski-
Minc et al. demonstrated an association between a history of
acute gouty attacks and radiographic evidence of OA at the
first MTP joints, tarsal joints, and knees [17]. Roddy et al.
conducted a similar study among 359 patients in the commu-
nity, using an initial postal questionnaire followed by a clinical
assessment. The authors found a significant association be-
tween the acute gout and the presence of OA at the first
MTP joint, mid-foot, knee, and DIP joints, even after
adjusting for confounding variables [18]. The strength of the
correlation between gout and OA was not changed by the
chronicity of gout, leading the authors to suggest that the
presence of OA may predispose the joints to acute gouty at-
tacks rather than the converse [18]. However, other data, as
discussed below, may support an inverted causal relationship.

OA as a Possible Risk Factor for Gout

Gout begins with the metabolic condition of hyperuricemia. In
turn, hyperuricemia results in crystal deposition in joints,
which triggers acute inflammatory attacks and promotes
chronic tophus formation. While no evidence suggests that
the local articular phenomena of OA affect systemic sUA
levels, investigators have proposed that the local environment
of the OA joint may create a salutary environment for crystal
formation [5]. Several OA-relatedmechanisms have been pro-
posed to explain this association, including biomechanical
stress driving local urate production by chondrocytes, tran-
sient fluctuations in the concentration of UA in OA synovial
fluid, and changes in synovial proteoglycans and cartilage
integrity [5] (Fig. 1). Thus, the majority of the literature in this
area focuses on local, intra-articular factors as opposed to
systemic or genetic predispositions associated with OA.
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Cartilage and Chondrocytes: Cartilage Damage, Urate
Production, and Deposition

It is possible that chondrocytes themselves contribute to local
accumulation of synovial fluid UA. Studies have demonstrat-
ed that chondrocytes in healthy cartilage are in a state of ho-
meostatic autophagy, hypothesized to be necessary for main-
taining normal cellular integrity, function, and survival [19].
However, chondrocytes in OA cartilage may become severely
degenerated, with many of them undergoing programmed cell
death (chondroptosis) [20]. As discussed further below, Shi
et al. made the key observation that UA is a danger signal
released by dying cells, which helps the immune system dif-
ferentiate potentially deadly antigens from innocuous ones
and has an adjuvant effect on the immune response [21].
Chondroptosis may therefore result in the release of UA
which, in the right setting, could contribute to increased local
UA concentrations, and in turn, lead to increased risk of MSU
precipitation.

Regardless of the source of UA, some investigators have
suggested that damaged cartilage may serve as a nidus for
MSU crystal formation and/or deposition. In an assessment
of the talar joints of 7855 adults, Muehleman et al. observed
a strong correlation between the location of MSU crystal de-
position and sites of OA articular cartilage lesions, occurring

most commonly at sites where opposing articular surfaces
were inadequately congruent with each other [22].

OA Synovium and Synovial Fluid: a Vehicle for Urate
Accumulation and Precipitation?

OA synovial fluid perturbances have been implicated in pro-
moting urate accumulation. For example, Simkin demonstrat-
ed that the synovium is more permeable to water than to UA,
suggesting a mechanism for nocturnal rises in intra-articular
UA concentrations. He proposed that OA synovial effusions,
containing both water and UA, develop gradually during the
day but resolve overnight when the joint is rested. Given the
differences in the synovial permeability, water may be re-
sorbed more rapidly than UA in the evening, concentrating
UA in the joint space and promoting a circadian risk pattern
forMSU crystallization [23]. This theory is consistent with the
observation that acute gouty attacks tend to occur overnight.
Physical trauma, which can result in an effusion independent
of underlying arthritis, is known to promote gouty attacks and
may also operate in part according to this mechanism [5].

In addition to fluctuations of UA concentrations in the OA
joint, biomolecular characteristics unique to OA joint fluids
may promote MSU crystallization by altering UA solubility.
Degeneration of OA articular cartilage is accompanied by
shedding of glycosaminoglycans and proteoglycans into the
synovial fluid [24]. One of the major sulfated glycosamino-
glycans in the matrix of joint tissues is chondroitin sulfate
(CS), which can be further classified into chondroitin-6-
sulfate (C6S), derived primarily from articular cartilage and
related to the integrity of the articular surfaces, and
chondroitin-4-sulfate (C4S), which is more widely distributed
in the cartilage, synovium, ligaments, and menisci [25]. In
comparing synovial fluid from healthy volunteers and patients
afflicted with OA, Sharif et al. found that healthy volunteers
had higher C6S levels and C6S/C4S ratios but lower C4S
levels, compared to patients with OA [26]. Moreover,
Uesaka et al. conducted a study correlating CS variables to
severity of radiographic OA and noted that while early OA
was associated with increases in the synovial fluid concentra-
tions of all three chondroitins (C4S, C6S, and C6S/C4S ratio),
advanced OA was characterized by decreases in both C6S
concentrations and the C6S/C4S ratio, indicating a relative
predominance of C4S [27].

The differences in absolute and relative amounts of C4S
and C6S found in anOA joint based on radiographic degree of
OA may be related to the zonal distribution of each of these
isomers in the cartilage. According to Bayliss et al., C6S con-
centrations are highest in the surface layers of articular carti-
lage and decrease with progression toward the deeper mid-
zone [28]. This finding suggests that while superficial carti-
lage degeneration in early OA may be reflected in increasing

Fig. 1 Interactions between OA and gout in a diarthrodial joint.
Illustrated is the possible role of OA cartilage fibrillation, providing a
nidus for monosodium urate (MSU) crystal deposition, with the potential
for further cartilage damage by MSU. Additionally, shedding of chon-
droitin sulfate from the cartilage into the synovial fluid may adversely
alter the physiochemical environment to promote urate crystallization.
Alteration of synovial lining permeability in OA may result in a circum-
stance where an effusion accumulates during the day, but in the evening
when water is preferentially extruded over urate, synovial fluid urate
levels increase disproportionately. Activation of synovial lining macro-
phages in response to urate crystals results in the generation of inflamma-
tory mediators, particularly IL-1β, which may contribute to further OA
cartilage degradation
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C6S and C6S/C4S ratios in synovial fluid, C4S may be pref-
erentially shed once deeper cartilage layers are exposed.

Differences in synovial fluid CS profiles between healthy
and OA joints have led investigators to ask whether CS con-
centrations may influence MSU crystallization. In vitro stud-
ies have demonstrated that the presence of CS may hasten
MSU crystal formation, thus providing a possible explanation
for why gout may have a predilection to target joints with
underlying OA [29, 30]. In particular, CS4 has been shown
to reduce UA solubility and enhance MSU crystallization
[30]. It remains to be determined whether the ratio of C6S/
C4S has any bearing on these findings, and whether these
findings pertain in vivo. Moreover, while CS may affect UA
crystal precipitation in patients with OA, at least one study
suggests that it may also inhibit crystal-induced inflammation.
In an in vitro study, Orlowsky et al. reported the ability of CS
to attenuate MSU-induced production of IL-1β and tumor
necrosis factor (TNF)-α by macrophages, suggesting a possi-
ble mechanism for the resolution of acute gouty inflammation
[31].

UA and Gout as Possible Risk Factors for OA

In contrast to the paradigm that OA may provide an environ-
ment for enhanced MSU crystallization, other data suggest
that gout may convey a risk for developing OA and that hy-
peruricemia itself may play one of several roles.

MSU Deposition: Mechanical and Biocellular Cartilage
Alteration

MSU deposits, in the form of tophi at or near articular sur-
faces, have long been appreciated to disrupt joint architecture
in ways that can adversely affect joint mechanics and poten-
tially trigger the pathophysiologic and cellular processes of
OA (secondary OA) [32]. Sokoloff proposed that defects in
the articular cartilage of a joint affected by OA facilitate to-
phus deposition, but that subsequently, tophi can erode into
the surrounding tissues resulting in progressive structural
damage [33]. Recent advances in imaging, particularly mus-
culoskeletal ultrasound, have additionally led to the recogni-
tion of cartilage surface depositions of MSU crystals (Bdouble
contour sign^) in hyperuricemic subjects both with and with-
out gout, including in joints that have not been affected by
gouty attacks [34•]. The impact of these surface deposits on
cartilage and their implications for OA are a matter of ongoing
investigation (Fig. 2).

There is mounting data to suggest that MSU deposits may
trigger cellular processes that compromise the structural integ-
rity of cartilage. Liu et al. demonstrated that in vitro, MSU
crystals induce matrix metalloproteinase (MMP)-3 and nitric
oxide (NO) release from chondrocytes [35]. MMP-3 acts to

break down non-helical, non-collagen domains of several car-
tilage matrix proteins [36]. NO can inhibit chondrocyte pro-
teoglycan synthesis [37], impair chondrocyte viability [38],
and enhance the catabolic activity of MMPs [39]. Both
MMP-3 and NO release may promote cartilage damage.
Others have shown that MSU crystals can directly reduce
human chondrocyte viability and function [40••] and induce
chondrocyte death [41].

MSU Triggers Inflammatory Cascades Implicated in OA

UA and MSU have garnered increasing attention in the past
decade for their pivotal roles as triggers of inflammatory cas-
cades. Martinon et al. made the seminal observation that MSU
crystals activate the leukocyte NLRP3 inflammasome to drive
IL-1β and IL-18 production [42]. IL-1β is considered a gate-
keeper of inflammation and has pleotropic effects in multiple
tissues, including those of the joint. In OA, IL-1β has been
shown to promote cartilage degeneration by stimulatingMMP
secretion from chondrocytes, suppressing type II collagen and
aggrecan expression and inducing the production of IL-6 and
other catabolic cytokines and chemokines [43, 44]. IL-1β also
participates in the induction of proinflammatory genes such as
cyclooxygenase 2, TNF-α, and NO synthase. In addition to
the effects noted earlier, NO generation can downregulate the
endogenous IL-1β neutralizer, IL-1 receptor antagonist (IL-
1Ra), potentially allowing IL-1β to promote its own efficacy
[45] (Fig. 1).

Fig. 2 Musculoskeletal ultrasound illustrating two types of monosodium
urate deposition. aMonosodium urate crystal deposition on the surface of
articular cartilage. Shown is an ultrasound image of the first
metatarsophalangeal (MTP) joint of a patient with gout, with the distal
metatarsal head on the left. The heavy arrows point to a white
(hyperechoic) line (double contour sign), indicating the presence of
monosodium urate deposition on the surface of the articular cartilage.
The articular cartilage itself appears as a dark (anechoic) zone below
the white line, with the underlying bone surface beneath indicated by a
second, hyperechoic white line. b Gout and OA in a single joint. Shown
here is the first MTP joint of a different patient, again with the distal
metatarsal head on the left. The heavy arrows point to a collection of
tophaceous material around the joint, in a somewhat amorphous distribu-
tion. The thin arrows point to two hyperechoic white lines that represent
bony cortex and appear to be discontinuous with the adjacent cortex.
These discontinuities represent Bstep offs^ that are the characteristic ul-
trasound appearance of osteoarthritis osteophytes
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The potential role of IL-1β as a mediator between gout and
OA is supported by clinical studies examining the relationships
between UA and inflammatory cytokines in synovial fluid and
OA severity [46]. In a study of knee OA by Denoble et al.,
synovial fluid UA levels directly correlated with synovial fluid
IL-18 and IL-1β levels, and the levels of all three molecules
correlated with radiographic features of OA (osteophyte scores
and joint space narrowing) [47••]. Taking these observations
together, Denoble et al. suggested a cyclical model, in which
chondrocyte death results in pericellular increases in UA con-
centration and facilitates microscopicMSU precipitation to pro-
mote more inflammation and neighbor chondrocyte death.
Conceivably, the superimposition of actual gout or even simply
increases in synovial fluid UA concentrations could accelerate
or exacerbate these processes.

Potential Role of Soluble UA

Most studies of the adverse effects of gout focus on the role of
crystals. However, soluble UA is itself a biologically active mol-
ecule, raising the possibility of a causal link between hyperurice-
mia and OA even in the absence of crystallization [48].
Mobasheri et al. reported that UA transporters are present on
human articular chondrocytes, suggesting that these cells may
internalize soluble UAwith potential pro-oxidant effects [49, 50].

Using peripheral blood mononuclear cells harvested from
patients with gout and healthy volunteers, Crişan et al. report-
ed that leukocytes exposed to higher soluble UA concentra-
tions demonstrate augmented cytokine generation in response
to stimulation by toll-like receptor (TLR) ligands [51]. Of
particular interest is the fact that the disequilibrium that fa-
vored inflammation was largely mediated by a significant
downregulation of IL-1Ra. Whether these peripheral effects
of soluble urate on leukocytesmay impact OA in the joint, and
whether soluble UA may have similar, direct effects on
chondrocytes (or indirect effects through effects on synovial
fibroblast-like and macrophage-like cells) remains to be
determined.

Synovial Versus Serum UA

In contrast to synovial fluid levels, sUA is a readily accessible
marker and therefore of greater potential utility to clinicians
treating patients with OA. It is important, therefore, to ask
whether sUA concentrations are relevant to OA profiling, ei-
ther independently or through their influence on synovial UA
levels. Several large retrospective studies have examined the
relationship between sUA and OA at both the population and
individual levels, but there have been conflicting results.
Analysis of the National Health and Nutrition Examination
Survey (NHANES) found no statistically significant relation-
ships between sUA and the incidence, severity, and

pathogenesis of OA [52]. Similarly, Mishra et al. examined
serological parameters of oxidative stress (e.g., sUA, lipid
panel, CRP) in control, OA, and rheumatoid arthritis (RA)
subjects and found no significant differences in sUA levels
among the three groups [53]. On the other hand, in a large
epidemiological cross-sectional study, Acheson et al. found a
significant association between sUA and OA [54]. Similarly,
Sun et al. found a positive correlation between sUA and gen-
eralized OA among patients with hip OA but not among pa-
tients with knee OA [55]. This finding was replicated in the
Ulm Osteoarthritis Study conducted by Gunther et al. involv-
ing 420 patients with hip OA and 398 patients with knee OA
[56].

Some studies report conflicting associations of UA and OA,
depending on whether serum or synovial fluid UA is examined,
raising the question of whether there is a reliable correlation
between serum and synovial fluid UA levels in various arthrit-
ides. Denoble et al. noted that in a cohort of patients with knee
OA but no history of gout, serum UA concentrations were
higher than synovial fluid UA concentrations in 85 % of sub-
jects [47••]. They also demonstrated that the higher the sUA, the
less reliable the correlation between serum and synovial fluid
UA became [47••]. Furthermore, they ultimately found that
only synovial fluid UA, and not sUA, was correlated signifi-
cantly with OA severity, even though synovial fluid is consid-
ered to be an ultrafiltrate of plasma [47••].

However, other studies report a more straightforward rela-
tionship between serum and synovial UA. Wangkaew et al.
conducted a comparative study of serum and synovial fluid
UA levels in patients with gout and other arthritides, including
OA, calcium pyrophosphate dehydrate (CPPD) disease, RA,
septic arthritis, and ankylosing spondylitis. In each of these
conditions, they reported a positive correlation between serum
and synovial fluid urate levels; for OA in particular, the cor-
relation coefficient was a striking 0.81. Intriguingly, OA pa-
tients had the second highest mean serum (6.1 mg/dl) and
synovial fluid (5.9 mg/dl) UA levels after gout (6.7 and 7.1,
respectively) [57]. In another study comparing the UA con-
centrations in serum and synovial fluid from patients with
various joint disorders, paired serum and synovial fluid UA
levels were not found to differ significantly in patients with
OA or gout [58]. This finding held true even after adjusting for
renal function and the use of medications that might influence
UA concentrations [58]. However, the same study did find
that UA levels were significantly higher in the serum than
synovial fluid of patients with inflammatory arthritides such
as RA and CPPD [58].

Therapeutic Implications

Despite the prevalence and impact of OAworldwide, no dis-
ease modifying anti-osteoarthritic drug (DMOAD) has
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received approval from the Food and Drug Administration
[59]. Current treatments are mostly palliative and focused on
analgesia, with joint replacement, if feasible, as the final op-
tion when palliation fails. Our growing insight into the role of
inflammation in OA, and our nascent but evolving under-
standing of the possible role(s) for UA effects onOA cartilage,
raise the possibility that targeting either sUA levels or MSU
crystal-induced inflammation deserves consideration for OA
trials. Moreover, even if sUA was shown only to reflect OA
severity and/or progression without necessarily playing a
pathogenic role, establishing sUA as a readily available bio-
marker to identify at-risk patients would greatly facilitate pro-
spective OA drug trials.

Several small-scale studies have examined a potential role
for colchicine, a standard anti-inflammatory in the gout treat-
ment armamentarium, in the treatment of OA. Colchicine has
been shown to suppress MSU-induced IL-1β release by the
NLRP3 inflammasome [60•], suggesting a possible mecha-
nism for colchicine impact on OA pathophysiology. Das
et al. conducted a randomized controlled trial (RCT) of col-
chicine in 39 subjects with knee OA [61]. All subjects initially
received piroxicam daily. If OA symptoms persisted despite
2 weeks of piroxicam, subjects were continued on piroxicam,
received an intra-articular steroid injection, and were random-
ized to receive colchicine or placebo for 5 months. Compared
to placebo, the addition of colchicine resulted in more durable
relief of OA symptoms. Additionally, a significantly higher
number of control patients reported pain in previously unaf-
fected musculoskeletal areas as a significant new problem
compared to the colchicine group, suggesting a possible role
for colchicine in not only the treatment but also prevention of
symptomatic OA in already predisposed individuals.

Aran et al. randomized 61 postmenopausal female patients
with knee OA to receive either colchicine or placebo [62].
Both groups additionally received common OA treatments
such as acetaminophen for rescue analgesia. Improvement in
pain at the end of 3 months was significantly greater in the
colchicine group, as assessed by both patients and physicians.
Moreover, acetaminophen consumption was significantly
lower in the colchicine group. One important difference be-
tween the studies conducted by Das and Aran was that in the
former, 75 % of study participants demonstrated CPPD crys-
tals, whereas in the latter, those who had evidence of CPPD
disease on radiography were excluded from the study. Since
colchicine is indicated for the treatment of CPPD disease
(European League Against Rheumatism (EULAR) guide-
lines), the inclusion of CPPD patients in the Das study may
have obfuscated OA-specific responses [63].

The primary data collection for a larger scale RCT of 120
patients with knee OA called colchicine effectiveness in
symptom and inflammation modification in knee osteoarthri-
tis (COLKOA) was completed in September 2015. In this
study, 120 patients with knee OA were randomized to daily

colchicine or placebo, in addition to their baseline analgesic
regimen, and assessed for clinical response as well as levels of
inflammatory markers after 16 weeks [59]. The study findings
are still pending at this time.

The notion that directly lowering urate could reduce OA
risk or burden is an intriguing one that has not yet been ex-
tensively evaluated in humans. In a mouse model of lung
inflammation, Gasse et al. demonstrated that urate-lowering
therapy could reduce IL-1β generation, suggesting that urate-
lowering therapy may abrogate processes important to OA
joint states [64]. Based on growing appreciation of metabolic
syndrome as a risk factor for OA [65], Aibibula et al.
employed a metabolic syndrome mouse model to show that
mice fed a high fat diet experienced increased OA prevalence
and severity, as well as increased activity of xanthine oxidase,
the rate-limiting step in UA synthesis [66•]. The administra-
tion of the xanthine oxidase inhibitor febuxostat attenuated the
histologic and radiographic changes of knee OA, even when
the high fat diet was continued [66•]. Consistent with Gasse’s
results, IL-1β levels tracked with the presence of OA, and
were increased in response to the high fat diet and decreased
in response to febuxostat use.

Conclusions

To date, no conclusive causal relationship between UA, gout,
and OA has been established. However, there is mounting
data to suggest that such a relationship might exist, though
its directionality remains uncertain. Increasing understanding
of the role of inflammation in OA development and progres-
sion, as well as the identification of MSU crystallization as an
intercellular trigger of inflammatory responses, has promoted
interest into the role of hyperuricemia and gout in OA patho-
genesis. Advancements in musculoskeletal ultrasound may
enable us to identify patients with asymptomatic hyperurice-
mia whomay already have joint involvement in the absence of
a diagnosis of gout and may be at risk for OA. Given the
increasing worldwide burden of OA and the lack of
DMOAD currently available, there is good justification for
future studies to focus on understanding the relationship be-
tween UA and OA, and whether traditional gout medications
could be repurposed for OA melioration.
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