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graphic KOA severity. Furthermore, to look for patient and study characteristics
that determine uCTX-II performance.
Methods: Medline and Embase databases were searched for studies into uCTX-II
levels in adult subjects with radiographic KOA according to the Kellgren and
Lawrence (K&L) classiﬁcation system. uCTX-II levels were compared between
subjects with KOA K&L ≥2 versus healthy control subjects and between subjects
with KOA K&L 2 versus K&L 3–4 (i.e. moderate vs severe KOA). Controls were
either selected based on lack of knee symptoms, based on K&L score, or
were randomly selected from the general population. Differences between KOA
subgroups were expressed as standardized mean differences (SMD). Subgroup
analyses were performed to compare uCTX-performance between genders,
ethnicities, and large and small studies. Differences between subgroups were
considered relevant when SMDs differed >25% between groups.
Results: 2035 Studies were screened for eligibility, of which ten studies were
included. A moderate pooled SMD of 0.52 (conﬁdence interval (CI): 0.40–0.65,
P<0.0001) was found for subjects with KOA K&L ≥2 versus controls, based on ten
SMDs. For K&L3–4 versus K&L2 a moderate pooled SMD of 0.47 (CI: 0.32–0.63,
P<0.0001) was found, based on ﬁve SMDs. No indications for publication bias
were identiﬁed using funnel plots. Subgroup analyses of the K&L ≥2 versus
control comparison showed that uCTX-II performs better in women as compared
to men and in Caucasian subjects as compared to other ethnicities. Study size
did not inﬂuence the pooled SMD. Subgroup analysis was considered infeasible
for the K&L 2 versus K&L 3–4 comparison due to a limited number of studies.

Conclusions: This is the ﬁrst meta-analysis of uCTX-II performance in subjects
with radiographic KOA. It appeared that uCTX-II levels can distinguish with
moderate strength between radiographic KOA subjects and controls. Moreover,
uCTX-II levels are consistently increased in severe versus moderate radiographic
KOA. Female gender and Caucasian ethnicity were found to enhance uCTX-II
performance in distinguishing radiographic KOA from controls. Yet, the number
of studies was relatively small and criteria for KOA and control subjects differed
between studies.
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Background: It is hypothesized that patients with knee osteoarthritis (OA) can
be classiﬁed into different phenotypes. Knowledge of these phenotypes may
contribute to developing effective targeted treatment strategies.
Objectives: To identify different longitudinal phenotypes of knee OA using
biochemical markers and to compare these phenotypes with regard to radiographic
joint space loss (JSL) and/or pain progression.
Methods: Baseline, 1-year, and 2-year biochemical marker data from the
FNIH OA Biomarker Consortium were used. This consortium is a nested
case-control study of 600 subjects with one symptomatic index knee showing
radiographic OA changes of Kellgren and Lawrence grade 1 to 31 . Subjects were
classiﬁed as either JSL progressors, pain progressors, JSL+pain progressors,
or non-progressors according to predeﬁned criteria (pain progression=persistent
increase in WOMAC pain≥9 points (0–100 scale) from baseline to 2, 3 or 4 years,
JSL progression=decrease in JSW≥0.7mm from baseline to 2, 3 or 4 years).
Biochemical markers included in the current analysis were sCTX-I, uαCTX-I,

uβCTX-I, sNTX-I, uCTX-II, sCPII, sC2C, sC1,2C, sColl2–1 NO2, sCOMP, sHA,
and sMMP (u=urinary, s=serum). First, using principal component analysis
(PCA), the individual markers were reduced into a number of clusters of
markers (components) that may represent common underlying domains. Second,
a hierarchical cluster analysis (HCA) was performed to differentiate between
longitudinal courses (phenotypes) of these marker clusters. The optimum number
was determined from the additive value of each newly identiﬁed phenotype as
compared to already identiﬁed phenotypes. Third, these longitudinal phenotypes
were compared with regard to percentages of patients in each of the JSL and/or
pain progression categories.
Results: PCA showed an optimal solution of three components. Looking at
the markers that loaded maximally onto each of the components, they were
interpreted as cluster of bone (sCTX-I, uαCTX-I, uβCTX-I, sNTX-I, uCTX-II),
cartilage (sCPII, sC2C, sC1,2C, sColl2–1 NO2), and synovial (sCOMP, sHA, and
sMMP) metabolism, respectively. HCA revealed an optimum of seven longitudinal
phenotypes. Based on the relative predominance of the component(s) throughout
follow-up, phenotypes were named “high bone”, “high cartilage”, “high synovium”,
“low cartilage”, “low synovium”, “low bone, cartilage and synovium” and “low bone
and high synovium” phenotype, respectively (Figure 1, dendrogram and heatmap).
Phenotypes differed with regard to percentages of patients in JSL and/or pain
progression categories (Figure 1, pie charts) as well as other demographic,
clinical, and radiographic parameters (data not shown).

Conclusions: Seven longitudinal phenotypes of knee OA could be identiﬁed based
on biochemical markers representing bone, cartilage and synovial metabolism.
These phenotypes showed relevant differences in other characteristics, such as
JSL and/or pain progression.
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Background: Sleep disturbance has been shown to contribute to systemic
inﬂammation, as well as increased pain sensitization. The role of sleep disturbance
in knee osteoarthritis (OA) has not been established. Sleep disturbance may be
an aggravating contributor to and/or a consequence of knee OA symptoms, with
inﬂammation serving as a potential mediator.
Objectives: To compare knee symptoms over nine years of follow-up by
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frequency of sleep disturbance at baseline, among participants with or at risk
for radiographic knee OA (ROA), and to estimate the association between the
presence of inﬂammation on knee MRI and pain that disturbs sleep among knees
that developed ROA.
Methods: Knees from the Osteoarthritis Initiative (OAI) with or at risk for ROA
were included in this longitudinal analysis. Self-reported frequency of restless
sleep in the past week was assessed using a CES-D question. Knee symptoms
were assessed annually using the WOMAC. Knees that developed incident ROA
(i.e., ≥2 Kellgren-Lawrence grade, KLG) through four years of follow-up were
assessed for effusion-synovitis on non-contrast-enhanced 3T MRI using the
MRI Osteoarthritis Knee Score (MOAKS) from annual clinic visits between four
years prior to incident ROA and up to one year after ROA detection. Effusionsynovitis represents a combination of joint effusion and synovial thickening on
ﬂuid-sensitive sequences and scored as 0 (normal), 1 (mild), 2 (moderate), or 3
(severe). Annual mean WOMAC total score was estimated using a mixed model
with participant and knee treated as random effects, in 5,028 knees at risk for ROA
at baseline, and in 3,893 knees with ROA at baseline. Log-binomial regression
with generalized estimating equations was used to estimate the association
between effusion-synovitis and knee pain in bed that disturbs sleep, adjusted
for age, sex, and BMI in a sample of 355 knees with an average of 3.8 MRI
assessments.
Results: There was dose-dependent effect, with participants reporting restless
sleep 1–2 days, 3–4 days, and 5–7 days in the past week having higher mean
WOMAC total scores compared to those who reported <1 day of restless sleep
(i.e., difference in means: 2.5 [95% CI: 1.3 to 3.8], 5.1 [95% CI: 3.2 to 7.1],
and 10.1 [95% CI: 7.6 to 12.6], respectively) among knees with ROA (KLG≥2)
at baseline. Differences in average WOMAC total score between groups were
relatively persistent over nine years (Figure 1). A similar dose-dependent effect of
restless sleep was observed among knees at risk of ROA (i.e., KLG 0 or 1). Among
knees that developed incident ROA, those with mild effusion-synovitis had a 52%
higher risk of knee pain in bed that disturbs sleep at the same visit (RR=1.52;
95% CI: 1.13 to 2.04), while knees that had moderate/severe effusion-synovitis
had more than double the risk of knee pain that disturbs sleep (RR=2.55; 95%
CI: 1.87 to 3.47), compared to knees with no MRI-detected effusion-synovitis.
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control population suffering from dry eyes and mouth without auto-immune
manifestation (sicca patients).
Methods: We included women with pSS fulﬁlling 2002 AECG European-American
criteria and control women suffering from sicca symptoms without autoimunity who
underwent a multidisciplinary day hospital. Standardized radiographs of hands
were performed and were all read by an experimented reader. Radiographic
HOA was deﬁned as Kellgren-Lawrence score ≥2 on at least one joint. Erosive
HOA was deﬁned using the Verbruggen scoring system (phase E, subchondral
erosion or R, remodelling of subchondral plate). Symptomatic HOA was deﬁned
as radiographic HOA associated with spontaneous hand joint pain and/or with a
FIHOA ≥5 at the time of radiographs. We compared pSS versus sicca patients,
pSS with radiographic HOA (pSS+, HOA+) versus pSS without radiographic HOA
(pSS+, HOA-), and ﬁnally pSS with radiographic HOA (pSS+, HOA+) versus sicca
patients with radiographic HOA (pSS-, HOA+).
Results: We included 34 patients with pSS (median age [range] 54.5 [28–84]
years) and 54 patients with only sicca symptoms (57 [24–85] years). Among
pSS patients, 41% had radiographic HOA, 12% had symptomatic HOA and 9%
had erosive HOA. These prevalences did not differ from sicca patients (52%
radiographic HOA p=0.45, 28% symptomatic HOA p=0.11, 9% erosive HOA
p=1.0). The trend for a higher prevalence of symptomatic HOA in sicca patients
compared to pSS is expected since these patients frequently suffer from dryness
associated with ﬁbromyalgia. In pSS patients, radiographic HOA was associated
with a higher average age (pSS+HOA+:63,5 versus pSS+HOA-: 48,5 years old,
p<0,01), with menopause (pSS+HOA+: 100% versus pSS+HOA-: 45%, p<0,01)
and hypothyroidism (pSS+HOA+: 64% versus pSS+HOA-: 25%, p=0.04). There
was no pSS feature such as autoantibodies proﬁle or pSS disease activity,
associated with radiographic or symptomatic HOA. Finally, HOA symptoms did
not differ between patients with pSS and sicca symptoms. The prevalence of
radiographic and erosive HOA in pSS and non-autoimmune sicca group seems
in the same range as that observed in women from Framingham’s cohort (44%
and 10% respectively). And prevalence of symptomatic HOA seems similar in the
pSS (12%) and in women from Framingham’s cohort (16%).
Conclusions: The prevalence of HOA is not increased in pSS, a model of
auto-immune diseases. Patients with pSS have the same HOA risk factors than
in general population (age and menopause) and also hypothyroidism that may be
involved in OA pathophysiology.
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Conclusions: Restless sleep was associated with knee symptoms and disability
in a dose-dependent manner, with average levels persistent over nine years of
follow-up among knees with and at risk of ROA. Effusion-synovitis was associated
with pain that disturbs sleep among knees that developed incident ROA. Sleep
disturbance and knee inﬂammation may be important targets for interventions in
knee osteoarthritis.
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Background: Despite the role of chronic low-grade inﬂammation in osteoarthritis
(OA), prevalence of OA during inﬂammatory or auto-immune diseases remains
poorly assessed. A single study without a valid control group [1] and daily practice
suggest an increased frequency of hand OA (HOA) in primary Sjögren Syndrome
(pSS).
Objectives: We aimed investigate the prevalence of radiographic, symptomatic
or erosive HOA in pSS and to compare these results with age and sex-matched
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Background: Inﬂammation is a known contributor to osteoarthritis (OA) pain in
animals and humans. While translation of human treatments to companion dogs
is common, translation from companion dogs to humans is less frequent. We
present results of a clinical study, in client-owned canines with moderate OA pain,
which evaluated the efﬁcacy of 2 molecules targeting the actions of prostaglandin
E, either by modulating its production (mPGES1 inhibitor; LYA), or subsequent
pharmacology through 1 of its 4 receptors (EP4 antagonist, LYB).
Objectives: To provide translational and comparative data to inform the potential
utility of each of these mechanisms for treatment of chronic OA pain in humans
and dogs.
Methods: A multicenter, randomized, double-blind, placebo (PBO)- and activecontrolled trial in client-owned canine patients with moderate OA pain in ≥1
hindlimb/forelimb joint. Dogs ≥2 years of age with Liverpool Osteoarthritis in
Dogs (LOAD) Mobility total score ≥13 to <46 were randomized (1:1:1:1) to 2
weeks of LYA (1.5 mg/kg/day), LYB (25 mg/kg/day), carprofen (4.4 mg/kg/day), or
PBO. Efﬁcacy versus PBO was assessed by mean change from baseline (CFB)
to Week 2 in the Canine Brief Pain Inventory (CBPI) Pain Interference (PI) Score
(primary endpoint), and for secondary endpoints: CBPI Pain Severity (PS) and
Overall Impression (OI) subscores, and LOAD Mobility score. Data were analyzed
by mixed-effect model for repeated measures with treatment, time, and interaction
of treatment and time as ﬁxed effects, and with baseline score, site, and weight
as covariates. Posterior probability of treatments being superior to PBO was
calculated with Bayesian methods.
Results: Of 163 dogs randomized, 158 (96.9%) completed the study. Treatment
arms were well-balanced for baseline characteristics (mean [standard deviation]
age: 9.3 [3.0] years, weight: 54.6% 15–32 kg, 45.4% >32–50 kg, CBPI PI: 5.1
[2.1]; CBPI PS: 4.2 [1.9]; LOAD Mobility: 24.1 [5.6]). Improvements (CFB) in
CBPI PI were observed in all treatment groups after 2 weeks (Table). For LYA,

