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Table 1. Characteristics of study participants

No Met (n¼579) Met (n¼300) P*

Age, years 74.1 ± 10.3 72.6 ±10.3 0.049
Female, n(%) 429 (74.1) 216 (72.0) 0.506
BMI,kg/m2 26.1 ± 3.8 26.2 ± 4.4 0.892
Celebrex, n(%) 210 (36.3) 120 (40.0) 0.279
Etoricoxib, n(%) 112 (19.3) 48 (16.0) 0.224
Parecoxib, n(%) 98 (16.9) 31 (10.3) 0.009
Tramadol, n(%) 54 (9.3) 17 (5.7) 0.059
Dolantin, n(%) 18 (3.1) 8 (2.7) 0.714
SH, n(%) 71 (12.3) 43 (14.3) 0.387
Steroids, n(%) 67 (11.6) 28 (9.3) 0.311
Meniscus injury, n(%) 44 (7.6) 24 (8.0) 0.833
Effusion, n(%) 48 (8.3) 26 (8.7) 0.849
TKA, n(%) 66 (11.4) 18 (6.0) 0.010

Data presented as mean (standard deviation) or number (%); BMI, body mass index;
TKA, total knee arthroplasty; *For the difference between metformin users and non-
users using independent samples t-tests or chi-square tests
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evaluating the effect of MET on knee OA patients combined with dia-
betes and/or obesity are rare. Therefore, the purposes of this study was
to examine whether MET use was associated with reduced risk of total
knee arthroplasty (TKA) in knee OA individuals combined with diabetes
and/or obesity.
Methods: Participants with knee OA who were also diagnosed obesity
(body mass index [BMI]�30kg/m2) and/or diabetes between 10/6/2000
to 15/7/2019 were selected from Hospital Information System of Zhu-
jiang Hospital. Participants were classified as MET users if they were
recorded using MET in the doctor’s advices or self-reported regular MET
users (n¼ 300). Non-users of MET were defined as participants who did
not report the use of MET at medical history recording or at the doctors’
advices (n ¼579). TKA status was assessed using the operation note.
Effusion and meniscus status were assessed using magnetic resonance
imaging reports. Logistic regression model were used for statistical
analyses.
Results: A total of 879 participants were included in current study. MET
non-users (n ¼ 579, 66%) were significantly older than MET users (p <
0.05). No significant differences between groups were found in terms of
gender, body mass index (BMI), Non-Steroid Anti-Inflammatory Drugs
(NSAIDs) usage, effusion and meniscal status. The risk of TKA was sig-
nificantly lower inMET users compared with non-users (6.0% vs.11.4% ),
with Odds Ratio of 0.49 (95% CI, 0.29 to 0.85, p¼ 0.01), after adjustment
for age, gender, BMI, tramadol, sodium hyaluronate (SH) and steroids
uses. Compared with MET and tramadol non-users, MET alone was
associated with reduced risk of TKA (OR¼ 0.48, 95% CI, 0.25 to 0.93, p¼
0.03). Compared with MET and intra articular injection of sodium
hyaluronate non-users, MET alone was associated with reduced risk of
TKA (OR ¼ 0.54, 95% CI, 0.31 to 0.94, p ¼ 0.03). Compared with MET and
intra articular injection of steroids non-users, MET alone was associated
with reduced risk of TKA (OR ¼ 0.51, 95% CI, 0.29 to 0.89, p ¼ 0.02).
Conclusions: These data suggest that using metformin alone may
attenuate the risk of TKA in those with knee OA and diabetes or obesity.
Randomized controlled trials are required to confirm whether metfor-
min could be a potential disease-modifying drug for knee OA.
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NODAL KNEE OSTEOARTHRITIS AND GOUT INCIDENCE, A
LONGITUDINAL STUDY ON THE OSTEOARTHRITIS INITIATIVE (OAI)
DATA

A. Haj-Mirzaian 1, A.C. Gelber 1, F. Pishgar 1, A. Guermazi 2, F. Roemer 2,
S. Demehri 1. 1 Johns Hopkins Univ. Sch. of Med., Baltimore, MD, USA;
2Boston Univ. Sch. of Med., Boston, MA, USA

Purpose: Gout is the most common inflammatory arthritis and globally
affecting 2-5% of the adult population. In addition to well-characterized
risk factors for gout incidences, the relationship between gout and
osteoarthritis (OA) has been suggested by a few cross-sectional studies.
However, the causal relationship between these twomedical conditions
is yet to be understood, and it is not clear which disease precedes the
other. Amounting body of evidence showed that OA, especially its nodal
subtype (defined as presence of Heberden’s nodes (HN) in addition to
peripheral joint OA), is associated with the metabolic dysregulations,
i.e. increased systemic inflammatory biomarkers and hyperuricemia
which may lead to generalized MSU crystallization and gout incidence
in any joints. As such, we aimed to assess whether knee osteoarthritis
(OA) predicts the development of gout.
Methods: Annual clinical and radiographic data from 4,746 participants
(9492 knees) in the Osteoarthritis Initiative (OAI) were examined dur-
ing 9-years of follow-up. Subjects with physician-confirmed gout before
enrollment (n ¼ 50) were excluded. Next, by combining the status of
knee OA with the presence of Heberden’s nodes at baseline physical-
examinations, subjects were categorized into nodal and non-nodal knee
OA groups. At each annual visit, the outcome of incident gout was based
on self-reported physician-confirmed gout as well as reported use of
anti-gout therapy (including Colchicine, Probenecid, Sulfinpyrazone,
and Allopurinol). Adjusted Cox proportional-hazards models were used
to assess the association between knee OA phenotypes (exposures) and
longitudinal risk of gout incidence (outcome). At each annual visit,
presence of knee OA was defined as radiographic knee OA (Kellgren and
Lawrence grade �2), symptomatic knee OA (presence of radiographic
knee OA and self-reported knee pain), and the American College of
Rheumatology (ACR) criteria-based knee OA.
Results: After adjustment for potential confounders (age, gender, body
mass index, and racial background), nodal symptomatic (HR: 2.78 [95%
CI: 1.08 - 7.19]) and ACR criteria-based (HR: 3.25 [95% CI: 1.40 - 7.53])
knee OA demonstrated an increase in risk of longitudinal gout incidence.
Despite these associations, nodal radiographic knee OA failed to show
statistically significant associations with gout incidence (HR: 1.82 [95%
CI: 0.72 - 4.58]).
Conclusions: Nodal knee OA phenotype, as a hallmark of “generalized
OA,” could be considered as a potential risk factor in the development of
gout.
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INTRA-ARTICULAR CLK/DYRK1A INHIBITOR THAT MODULATES THE
WNT PATHWAY, IN SUBJECTS WITH KNEE OSTEOARTHRITIS
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Purpose: Safety concerns regarding osteoarthritis (OA) pharmacother-
apy have led to revisions in treatment guidelines, further emphasizing
the unmet need for safe and effective OA therapies. Lorecivivint (LOR;
SM04690), a small-molecule, intra-articular (IA) CLK/DYRK1A inhibitor
that modulates the Wnt pathway, is currently in development as a
potential disease-modifying treatment for knee OA. Here, the safety
profile of LOR is evaluated through a pooled analysis of safety data from
3 completed placebo-controlled studies.
Methods: Safety data from 3 randomized controlled trials (Phase 1, 2a,
2b) assessing four concentrations (0.03 mg, 0.07 mg, 0.15 mg, 0.23 mg)
of a single IA injection of LOR in subjects with moderately to severely
symptomatic knee OAwere pooled. Two trials evaluated subjects for 24
weeks (NCT02095548 and NCT03122860) and one for 52 weeks
(NCT02536833). Two subject groups were compared: a “LOR-treated”
group (subjects who received any LOR dose) and a “non-treated” con-
trol group (subjects who received placebo [PBO] or sham injections).
The Medical Dictionary for Regulatory Activities (MeDRA) classification
systemwas used to classify adverse events (AEs) and serious AEs (SAEs).
AEs for bone health were also captured upon medical review. Pro-
portions of subjects that experienced AEs and SAEs were calculated for
the LOR-treated group and the non-treated control group.
Results: In total, 848 subjects were treated with LOR and 360 subjects
with control. AE rates were similar between LOR-treated subjects (350/
848 [41.3%]) and non-treated control subjects (138/360 [38.3%]).
Arthralgia was the most commonly reported AE in both groups (LOR-
treated: 7.8%, non-treated control: 7.2%) andwas the only AE reported at
>5% (Figure 1). Target-knee arthralgia was the most common joint-
specific AE categorized by the affected joint (LOR-treated: 6.5%, non-
treated control: 5.3%) (Figure 2). No other joint-related AEs exceeded an
incidence of 2% in either group. Individual AEs were reported at com-
parable rates between groups in all categories. SAE rates were 2.4% (20/
848) in LOR-treated subjects and 1.1% (4/360) in non-treated control
subjects. No SAEs were deemed related to LOR by investigators. There
were no deaths. Sixteen bone-health-related AEs were observed in LOR-
treated subjects (9/848 [1.1%]) and non-treated control subjects (3/360
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[0.8%]); Of the bone-health-related AEs, 2 were osteopenia/osteoporosis
in 2 LOR-treated postmenopausal women and 14 were fractures in 10
subjects (LOR-treated: 0.8%, non-treated control: 0.8%). The fractures
included 6 lower extremity, 3 upper extremity, 3 spine, and 2 rib frac-
tures. All fractures were adjudicated and determined to be caused by
trauma and healed without sequalae. Incidences of bone-health-related
AEs were similar between LOR-treated subjects and non-treated control
subjects.
Conclusions: Based on the data from 3 completed clinical trials, IA LOR
for the treatment of knee OA appeared to have a favorable safety profile.
These data support the continued evaluation of LOR as a treatment for
knee OA. Phase 3 studies are ongoing. Figure 1: Adverse event summary
of the total clinical trial population (N¼1208) for events occurring in at
least 1% of the treated population. Figure 2: Joint-specific adverse event
summary of the total clinical population (N¼1208) for events occurring
in at least 1% of the treated population and subcategorized by affected
joint.
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RADIOGRAPHIC HAND OSTEOARTHRITIS AND WORSENING OF MRI-
BASED TIBIOFEMORAL OSTEOARTHRITIS-RELATED STRUCTURAL
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Purpose: To determine whether the presence of hand osteoarthritis
(OA) is associated with radiographic knee OA progression (over 48-
months) and MRI-based knee OA structural damage worsening (over
24-months).
Methods: 600 subjects from the Foundation for the National Institute of
Health (FNIH) project which is an IRB approved HIPAA compliant study
were included (one index knee and hand in each subject). Baseline hand
radiography of all subjects was measured for the presence of hand OA.
PA radiographs of the dominant hand or the left hand (in case of
ambidexterity) of included subjects were assessed by a musculoskeletal
radiologist in a blinded fashion. Distal interphalangeal (DIP), proximal
interphalangeal (PIP), interphalangeal (IP), metacarpophalangeal
(MCP), and the first carpometacarpal (CMC) joints were assessed for the
presence of OA (modified Kellgren and Lawrence (mKL) grade >¼2) in
each hand joint. Baseline and follow-up knee radiographic measure-
ments and MRI OA Knee Score (MOAKS) variables for cartilage damage,
bone marrow lesions, osteophytes, effusion, and Hoffa-synovitis as well
as MRI-based knee periarticular bone area measurements were
extracted. The association between the presence of hand OA (presence
vs. absence of hand OA in each hand joint) and 48-months radiographic
knee OA progression (defined as >0.7mm reduction in medial tibiofe-
moral joint space width) as well as 24-months change in knee MOAKS
and periarticular bone measurements were analyzed using regression
model (adjusted for age and sex).
Results: Presence of any carpometacarpal (CMC) OA (OR 95%CI:
1.58(0.96-2.62)) and overall hand OA (prsence of any mKL>¼2 in all
hand joints) (OR 95%CI: 1.44(0.97-2.07)) was associated increased odds
for being a radiographic or composite progressor (approached but not
reached significance). In comparison with controls, subjects with hand
OA showed higher odds of worsening tibial/femoral cartilage damage
(OR 95%CI: 1.38(0.95-2.01) and 1.79(1.24-2.58)) and femoral peri-
articular bone area expansion (Beta 95%CI: 10.54(1.40-19.69)) over 24-
months. CMC OA and 24-months worsening of MRI-based tibiofemoral
cartilage damage and periarticular bone area expansion were also
showed approached significant associations.
Conclusions: Presence of hand OA, especially in CMC joint, is associated
with longitudinal MRI-based knee OA-related structural damage wor-
sening including tibial/femoral cartilage damage and periarticular bone
area expansion.
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HAND OSTEOARTHRITIS IS ASSOCIATED WITH MORTALITY AMONG
MEN: THE JOHNSTON COUNTY OSTEOARTHRITIS PROJECT

R.J. Cleveland, A.E. Nelson, C. Alvarez, T.A. Schwartz, J.B. Renner,
L.F. Callahan. Thurston Arthritis Res. Ctr., Chapel Hill, NC, USA

Purpose: Prior studies have suggested a role for symptomatic hand
osteoarthritis (OA) in mortality. We therefore sought to explore
whether hand OA measures are associated with death before sub-
sequent follow-up, independent of lifestyle factors and comorbidities
associated with premature death, and whether these associations dif-
fered by sex.
Methods: Data from the Johnston County Osteoarthritis Project (JoC-
oOA) were analyzed to investigate the association between hand
radiographic OA (rOA) measures and all-cause and cardiovascular dis-
ease (CVD) specific death. The JoCoOA is a longitudinal community-
based cohort that included civilian, non-institutionalized, black and
white men and women aged 45 years and older. Vital status was
assessed using National Death Index (NDI) records to capture date and
cause of death. Person-years of follow-up were accrued from baseline
assessment to the date of death, loss to follow-up or December 2015,
whichever came first. Analyses were carried out using data from the
first radiographic hand assessment which occurred either during the
first follow-up time point (1999-2004; n¼1918) or the second follow-up
time point (2007-2010; n¼429). Hand radiographs were read for
Kellgren-Lawrence grade (KLG) at 15 joints in each hand, 30 joints in
total (distal interphalangeal [DIP], proximal IP [PIP], meta-
carpophalangeal [MCP], thump IP, and carpometacarpal [CMC]). For this
analysis, hand rOA was defined as having 1) a KLG of 2 or more in at
least 3 total joints in each hand, excluding the metacarpophalangeal
joints; and 2) at least one of those joints being a DIP joint. Symptomatic
hand OA (SxOA) is a subset of those with hand rOA who also have
symptoms in the same hand. Hand symptoms were ascertained by a
“yes” to the question “On most days, do you have pain, aching, or
stiffness in your left/right hand?” Based on prior studies, DIP rOA was
defined as a KLG of 2 or more in at least 2 symmetric DIP joints. We also
used a hand rOA and hand symptom variable with 4 subgroup classi-
fications: 1) neither hand rOA nor symptoms, 2) hand rOA only, 3) hand
symptoms only, and 4) both hand rOA and symptoms. Covariates
included age, enrollment wave (original or enrichment), sex, race,
education, BMI, use of non-steroidal anti-inflammatory drugs, smoking
status, physical activity, disability and at having least one of 6 comorbid
conditions (either CVD, diabetes, hypertension, depression, cancer and/
or liver disease). A multiple imputation model including all variables
was used to impute missing values of covariates (11%). Each hand rOA
measure was evaluated to determine whether the proportional hazards
assumption was met; no violation of this assumption was found. We
used Cox proportional hazards regression to estimate adjusted hazard
ratios (aHR) and 95% confidence intervals (CI) for the risk of all-cause
and CVD-specific mortality. We explored whether the association
between hand rOA and mortality differed by sex.
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