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Abstract

Background: Osteoarthritis has traditionally been framed as a mechanical, cartilage-wear disease, but accumulating evidence
over the past two decades has established that low-grade synovial and systemic inflammation contribute meaningfully to disease

onset, structural progression, and symptom burden.

Objective: This review synthesizes the published evidence on circulating and synovial inflammatory biomarkers, including
C-reactive protein, interleukin-6, tumor necrosis factor-alpha, cartilage oligomeric matrix protein, matrix metalloproteinases, and

emerging synovial fluid panels, as tools for diagnosing osteoarthritis, stratifying phenotypes, and monitoring progression.

Methods: We synthesized cohort studies, biomarker validation studies, and consensus statements addressing inflammatory

biomarker performance in knee, hip, and hand osteoarthritis, drawing on established osteoarthritis biomarker frameworks.

Findings: High-sensitivity C-reactive protein and interleukin-6 are consistently associated with radiographic progression and pain
severity, cartilage oligomeric matrix protein and matrix metalloproteinase-3 track cartilage turnover with moderate specificity,
and composite panels combined with imaging outperform any single marker for identifying an inflammatory phenotype likely to
progress rapidly.

Conclusions: Inflammatory biomarker monitoring is not yet ready to replace radiography or clinical criteria for osteoarthritis
diagnosis, but it adds meaningful value for phenotyping, prognostication, and trial enrichment, and a layered strategy combining

core biomarkers with imaging is the most defensible current approach.
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1. Introduction

Osteoarthritis has long been described as a disease of
mechanical wear, a slow grinding away of cartilage that
eventually exposes bone and produces pain. That framing
shaped decades of research toward cartilage structure and
joint space narrowing on plain radiographs, and it
remains the basis of the most widely used diagnostic
criteria. Over the past twenty years, however, synovial
biology and epidemiology have forced a revision of that
picture. Synovitis is detectable by imaging and histology
in a majority of osteoarthritic joints, even early in disease,
and synovial macrophages, fibroblast-like synoviocytes,
and infiltrating lymphocytes produce a sustained
low-grade cytokine milieu that both responds to and
amplifies cartilage and subchondral bone damage [1].
Kraus and colleagues, summarizing the case for reframing
osteoarthritis as a disease with an inflammatory
component rather than a purely degenerative one, argued
that this shift has direct diagnostic and therapeutic
consequences, since a disease process with a measurable
inflammatory signature is one for which circulating and
synovial biomarkers become plausible diagnostic and

prognostic tools [2].

The clinical stakes are considerable. Osteoarthritis affects
an estimated 300 million people worldwide and is
projected to rise with population aging and obesity,
imposing a disability burden that the Global Burden of
Disease collaboration ranks among the leading causes of
years lived with disability globally [3].
still
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disconnect confirmed in cohort analyses showing that
many patients with advanced radiographic changes report
little pain, while others with minimal findings report
severe symptoms [4,5]. This mismatch has motivated a
search for biomarkers that might explain the discrepancy,
identify patients at risk of rapid progression before
radiographic change is visible, and serve as objective
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outcome measures in trials of disease-modifying
osteoarthritis drugs, a class that has so far failed to reach
approval in part because trials lack a sensitive, specific

measure of ongoing joint damage [6].

This review synthesizes the evidence on inflammatory
biomarker monitoring in osteoarthritis diagnosis: the
biological rationale for an inflammatory phenotype, the
performance characteristics of the most extensively
studied circulating and synovial markers, how biomarker
signatures relate to imaging and clinical phenotypes, and
where the field currently stands on incorporating these

markers into diagnostic and prognostic practice.

2. Inflammatory Pathophysiology of Osteoarthritis

The synovium in osteoarthritis is neither histologically
normal nor uniformly inflamed; it shows a spectrum from
mild lining hyperplasia to dense mononuclear infiltration
resembling, at lower intensity, the synovitis of rheumatoid
arthritis. Synovial biopsy and MRI studies converge on a
prevalence of detectable synovitis in roughly half to
two-thirds of osteoarthritic knees, with effusion-synovitis
on MRI associated cross-sectionally with pain and
longitudinally with faster cartilage volume loss [7]. Sellam
and Berenbaum, reviewing synovitis in osteoarthritis
pathophysiology, described a feed-forward loop in which
cartilage activate

breakdown products synovial

macrophages through pattern-recognition receptors,
which in turn secrete cytokines and proteases that
accelerate further -cartilage degradation, positioning
synovial inflammation as both a consequence and a driver

of structural progression [8].

Interleukin-1 beta and tumor necrosis factor-alpha are the
most extensively studied upstream cytokines in this
cascade; both are produced by activated synoviocytes and
chondrocytes and upregulate matrix-degrading enzymes,
principally matrix metalloproteinases and aggrecanases,
while suppressing chondrocyte matrix synthesis [9].
Interleukin-6, downstream of this signal, is produced by
synovium, cartilage, and adipose tissue and acts both
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locally, amplifying catabolic signaling in chondrocytes,
and systemically, driving hepatic acute-phase protein
synthesis, the mechanistic basis for using circulating
C-reactive protein as an indirect readout of joint-level
interleukin-6 activity [10]. Adipokines add a systemic
dimension particularly relevant to obesity-associated
disease; leptin and other adipose-derived mediators have
direct catabolic effects on chondrocytes independent of
mechanical loading, explaining why hand osteoarthritis, a
non-weight-bearing site, is nonetheless more common in
obese individuals [11].

Subchondral bone remodeling contributes a further
inflammatory dimension often underappreciated relative
to synovium and cartilage. Osteoblasts and osteoclasts in
the subchondral plate generate cytokine signals that cross
into overlying cartilage, and bone marrow lesions on MR,
which histologically correspond to zones of remodeling,
fibrosis, and low-grade inflammation, are among the
strongest MRI predictors of both pain and structural
progression [12].

3. C-Reactive Protein and Interleukin-6 as Systemic
Markers

High-sensitivity C-reactive protein is the most widely
measured circulating inflammatory marker in
osteoarthritis research, chiefly because it is inexpensive,
standardized, and already embedded in cardiovascular
risk pathways. Spector and colleagues found that serum
in women with

C-reactive protein was elevated

symptomatic knee osteoarthritis compared with
asymptomatic controls and correlated with the number of
affected joints, establishing one of the first quantitative
links between systemic inflammation and osteoarthritis
burden [13]. Sharif and colleagues found that baseline
serum C-reactive protein predicted radiographic
progression over five years, with patients in the highest
tertile experiencing significantly greater joint space
narrowing than those in the lowest [14]. Stannus and

colleagues, using the Tasmanian Older Adult Cohort,

3

reported that persistently elevated C-reactive protein and

interleukin-6 over time, rather than a single

measurement, predicted both cartilage volume loss and
increased risk of knee replacement, reinforcing a

trend-over-threshold principle [15].
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Figure 1: Five-year radiographic progression risk in knee
osteoarthritis by baseline serum C-reactive protein tertile, with the
highest tertile showing significantly greater joint space narrowing

than the lowest, and persistently elevated C-reactive protein and
interleukin-6 over time predicting both cartilage volume loss and
subsequent knee replacement [14,15].

Interleukin-6 itself, measured directly rather than through
its hepatic acute-phase readout, shows a similar but
somewhat more specific relationship to structural
outcomes. Livshits and colleagues, in a large twin cohort,
that

radiographic progression independent of body mass index

found circulating  interleukin-6  predicted
and baseline severity, persisting after adjustment for
C-reactive protein [16]. A meta-analysis by Jin and
data

confirmed that both markers are consistently elevated in

colleagues pooling case-control and cohort
osteoarthritis patients relative to controls, supporting a
genuine, if moderate, biological signal [17]. Neither
marker is specific to osteoarthritis, however; both rise with
age, adiposity, smoking, and unrelated inflammatory
conditions, the central limitation constraining their

diagnostic, as opposed to prognostic, utility [15].

4. Cartilage- and Bone-Derived Structural
Biomarkers

A separate class of biomarkers reflects direct tissue
turnover rather than systemic inflammatory tone, and

several are themselves modulated by the cytokine milieu
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described line  between

"inflammatory" and "structural" markers in practice.

above, blurring the
Cartilage oligomeric matrix protein, a large glycoprotein
component of cartilage matrix, is released into synovial
fluid and serum during matrix turnover and has been the
most extensively studied structural biomarker for over two
decades. Sharif and colleagues found that serum cartilage
oligomeric matrix protein independently predicted
radiographic progression, and that combining it with
C-reactive protein improved prognostic discrimination
over either marker alone [18]. A systematic review by
Hoch and colleagues concluded that it correlates with
disease severity and progression across cohorts, though
absolute concentrations vary enough between assay
platforms that a universal diagnostic threshold has not
been established [19].

Table 1: Principal circulating and synovial fluid biomarkers evaluated

for osteoarthritis diagnosis and prognosis, by biological source and
established association [18,20,21,22].

Biomarker Source Biological role Established
association
High-sensitivit | Serum Acute-phase Radiographic
y CRP (hepatic) |reactant, progression, pain
downstream of IL-6 | severity
Interleukin-6 | Serum, Upstream catabolic | Cartilage volume
synovium, |and acute-phase loss, knee
fat signal replacement risk
Cartilage Serum, Cartilage matrix Radiographic
oligomeric synovial glycoprotein progression,
matrix protein | fluid turnover improved with CRP
Matrix metallo |Serum, Proteoglycan-degra | Elevated with
proteinase-3 synovial ding enzyme synovitis burden
fluid
Urinary coll2-1 | Urine Type II collagen Radiographic
/ coll2-1NO2 degradation severity, joint space
neoepitope narrowing

Matrix metalloproteinase-3, produced by synoviocytes
and chondrocytes under cytokine stimulation, degrades
proteoglycan core protein and has repeatedly shown
elevated serum and synovial fluid concentrations in
osteoarthritis, with several cohorts linking higher
concentrations to greater synovitis burden on imaging
[20]. Collagen degradation neoepitopes, including coll2-1,

a peptide fragment released during type II collagen

3

degradation, have shown promise as more
cartilage-specific markers; Cibere and colleagues found
that urinary coll2-1 and its nitrated form were associated
with radiographic severity and predicted subsequent joint
space narrowing, adding a non-invasive option to the
biomarker panel [21]. Bone-derived markers, including
osteocalcin and C-terminal telopeptide of type I collagen,
reflect the subchondral remodeling process described
earlier and show associations with progression in some

but not all cohorts [22].

5. Synovial Fluid and Multi-Marker Panels

Synovial fluid sampling offers a compartment-specific
readout that avoids much of the systemic confounding
affecting serum markers, at the cost of an invasive
procedure limited to research or specialist settings.
Synovial fluid interleukin-6, interleukin-8, and tumor
necrosis factor-alpha concentrations correlate more
tightly with local synovitis grade and effusion volume than
their serum counterparts, and several studies show that
synovial fluid cytokine profiles distinguish osteoarthritis
from inflammatory arthritides such as rheumatoid
arthritis, though overlap exists in actively inflamed joints
[23]. Attur and colleagues profiled synovial fluid and
plasma interleukin-1 beta, interleukin-6, and their soluble
receptors and derived a composite score that predicted
both symptomatic and structural progression more
accurately than any single cytokine [24]. Pearle and
colleagues, characterizing synovial fluid cytokine profiles
across the severity spectrum, found that interleukin-1 beta
and tumor necrosis factor-alpha rose progressively with
radiographic grade, supporting cytokine burden as a
marker of cumulative joint-level inflammatory activity
rather than a feature confined to end-stage disease [25].

The recognition that no single biomarker carries sufficient
diagnostic weight has driven the field toward structured
multi-marker frameworks. The Osteoarthritis Biomarkers
BIPED

categorizing candidate biomarkers as burden of disease,

Consortium  proposed the classification,
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investigative, prognostic, efficacy of intervention, or

diagnostic, acknowledging that most inflammatory

markers fit the prognostic and burden-of-disease
categories rather than the diagnostic one, since none
reliably distinguishes osteoarthritic from
non-osteoarthritic joints at the individual level [26].
Bay-Jensen and colleagues reviewed protease-generated
neoepitope biomarkers and argued that combining
several complementary markers into a composite panel is
more likely to achieve clinically useful discrimination than

pursuing any single "master" biomarker [27].

6. Correlation with Imaging and Clinical
Phenotypes

Biomarker performance improves substantially when
interpreted alongside imaging, which supplies anatomic
and structural context that a circulating or synovial fluid
concentration alone cannot provide. Effusion-synovitis
volume on MRI correlates with several of the circulating
markers discussed above, and studies combining MRI
synovitis scoring with serum C-reactive protein and
interleukin-6 have shown improved discrimination
between rapidly progressing and stable knee osteoarthritis
compared with either modality alone [7]. The introduction
of semiquantitative whole-organ scoring systems,
including the MRI Osteoarthritis Knee Score developed by
Hunter and colleagues, standardized assessment of
synovitis, effusion, and bone marrow lesions across
cohorts, making it possible to correlate specific imaging
features with specific biomarker elevations rather than
relying on global radiographic grade alone [28]. Deveza
and colleagues, analyzing data-driven phenotypes,
identified an inflammatory phenotype with higher
circulating inflammatory markers, greater synovitis on
imaging, and a distinct progression trajectory compared
with a mechanical-overload phenotype driven more by

malalignment and obesity [29].

(O]

BIOMARKER AND MRI SYNOVITIS BURDEN BY OA PHENOTYPE
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Figure 2: Distribution of inflammatory versus mechanical-overload
osteoarthritis phenotypes by circulating biomarker burden and MRI

synovitis score, illustrating divergent pain and structural progression
trajectories between phenotypes defined by inflammatory activity
rather than radiographic grade alone [29,7].

Ultrasound provides a lower-cost complement to MRI for
detecting synovitis and effusion, and studies correlating
grey-scale and power Doppler synovitis scores with serum
inflammatory markers have generally found modest but
(30].

colleagues found that ultrasound-detected synovitis in

consistent positive associations Kortekaas and
hand osteoarthritis was associated with local pain and, to

a lesser degree, circulating inflammatory markers,
indicating that the systemic inflammatory signature
detectable with

attenuated strength, to small non-weight-bearing joints

in weight-bearing joints extends,
[30]. Metabolic syndrome components are independently
associated with osteoarthritis severity beyond body mass
index alone, and several groups have proposed a
metabolic phenotype in which systemic low-grade
inflammation driven by metabolic dysfunction, rather

than joint loading, is the principal driver [31].

7. Diagnostic and Prognostic Utility, and Current
Limitations

Despite two decades of active investigation, no

inflammatory biomarker or panel has been validated to a
standard sufficient to replace clinical assessment and
plain radiography in routine diagnosis, and current
guidance continues to recommend clinical and
radiographic criteria as the standard [26]. The reasons are
consistent across the literature: individual marker

elevations overlap substantially with asymptomatic
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controls, particularly in older or obese populations; assay
standardization across platforms remains incomplete;
and most validation studies have been conducted in knee
cohorts, leaving hip, hand, and multi-joint disease
comparatively understudied [19]. Punzi and colleagues
additionally cautioned that inflammatory markers
measured before radiographic change is detectable may
reflect a transient reactive synovitis rather than an early
stage of a progressive inflammatory phenotype, a
distinction single-timepoint studies are generally not

designed to resolve [32].

Table 2: Utility and limitations of inflammatory biomarker
monitoring across proposed roles in osteoarthritis care, drawn from

the BIPED classification framework and subsequent composite-panel
and phenotyping studies [26,24,27,6].

Proposed role | Current evidence Key limitation

Primary Not supported as a Overlap with

diagnosis replacement for asymptomatic controls;
clinical/radiographic assay standardization
criteria incomplete

Prognosis / Composite panels Requires serial trend,

progression outperform single markers | not single value

risk

Phenotyping | Distinguishes inflammatory | Best combined with
from mechanical-overload | MRI synovitis scoring
phenotype

Trial Proposed to select Not yet standard in trial

enrichment responders for design; limited external
anti-inflammatory validation
DMOADs

Where the evidence is more consistent is in prognostic,
rather than purely diagnostic, application. Composite
panels combining C-reactive protein or interleukin-6 with
a structural marker such as cartilage oligomeric matrix
protein or a collagen neoepitope, interpreted alongside
MRI synovitis and bone marrow lesion scoring, have
repeatedly shown better discrimination of rapid
[24,29]. This

prognostic value has practical implications for trial design;

progressors than any single measure

enriching disease-modifying osteoarthritis drug trials for
an inflammatory phenotype has been proposed to
increase the likelihood of detecting a treatment effect in a
population biologically likely to respond to anti-cytokine
intervention, addressing one commonly cited reason for

[

©

the repeated failure of such trials in unselected

populations [6]. Emerging multi-omic and
machine-learning-derived composite scores have shown
incremental improvements in predictive accuracy over
though

validation remains limited and this approach is not yet

conventional few-marker panels, external

ready for clinical deployment [33].

8. Conclusion

Two decades of synovial biology and longitudinal cohort
research have established osteoarthritis as a disease with a
genuine, measurable inflammatory component rather
than a purely mechanical degeneration of cartilage,
producing a substantial catalog of candidate biomarkers,
from C-reactive protein and interleukin-6 through
cartilage matrix matrix

oligomeric protein,

metalloproteinase-3, and collagen degradation
neoepitopes [1,2]. None of these markers, individually,
achieves the sensitivity and specificity required to replace
clinical assessment and radiography as the diagnostic
standard, and their principal established value lies in
prognostication, phenotyping, and trial enrichment rather
than primary diagnosis [26,19]. The most defensible
current strategy mirrors that used in other chronic
inflammatory diseases where a single marker has proven
insufficient: composite panels interpreted as a trend over
time, combined systematically with imaging findings such
as MRI synovitis and bone marrow lesion scoring, to
identify the inflammatory phenotype most likely to
progress rapidly and most likely to benefit from
disease-modifying intervention [29,24]. As multi-omic
composite scores and standardized assay platforms
mature, inflammatory biomarker monitoring is likely to
move from a research tool toward a genuine adjunct to

imaging and clinical criteria in osteoarthritis diagnosis.

9. References
1. Scanzello, C.R., Goldring, S.R. (2012) The role of synovitis in
osteoarthritis pathogenesis. Bone, 51(2): 249-257.



Citation: Komau C, Kamau T, Okafor Z (2026) Emerging Role of inflammatory biomarker monitoring in the

Diagnosis of osteoarthritis. Int J Arthritis, 8(1): 01-06.

2. Kraus, V.B, Blanco, FJ, Englund, M. Karsdal, M.A,
Lohmander, LS. (2015) Call for standardized definitions of
osteoarthritis and risk stratification for clinical trials and
clinical use. Osteoarthritis and Cartilage, 23(8): 1233-1241.

3. Safiri, S.,, Kolahi, A.A.,, Smith, E. Hill, C, Bettampadi, D.,
Mansournia, M.A, et al. (2020) Global, regional and
national burden of osteoarthritis 1990-2017: a systematic
analysis of the Global Burden of Disease Study 2017. Annals
of the Rheumatic Diseases, 79(6): 819-828.

4. Kellgren, ].H., Lawrence, J.S. (1957) Radiological assessment of
osteo-arthrosis. Annals of the Rheumatic Diseases, 16(4):
494-502.

5. Bedson, J., Croft, P.R. (2008) The discordance between
radiographic and symptomatic knee osteoarthritis: a
systematic search and summary of the literature. BMC
Musculoskeletal Disorders, 9: 116.

6. Karsdal, M.A., Michaelis, M., Ladel, C., Siebuhr, A.S., Bihlet,
AR. Andersen, J.R, (2016) Disease-modifying
treatments for osteoarthritis (DMOADs) of the knee and

et al

hip: lessons learned from failures and opportunities for the
future. Osteoarthritis and Cartilage, 24(12): 2013-2021.

7. Roemer, F.W.,, Guermazi, A., Felson, D.T., Niu, J., Nevitt, M.C.,,
Crema, M.D,, et al. (2011) Presence of MRI-detected joint
effusion and synovitis increases the risk of cartilage loss in
knees without osteoarthritis at 30-month follow-up. Annals
of the Rheumatic Diseases, 70(10): 1804-1809.

8. Sellam, J., Berenbaum, F. (2010) The role of synovitis in
pathophysiology and clinical symptoms of osteoarthritis.
Nature Reviews Rheumatology, 6(11): 625-635.

9. Goldring, M.B., Otero, M. (2011)
osteoarthritis. Current Opinion in Rheumatology, 23(5):
471-478.

Inflammation in

10. Wiegertjes, R., van de Loo, F.A]., Blaney Davidson, E.N. (2020)
A roadmap to target interleukin-6 in osteoarthritis.
Rheumatology, 59(10): 2681-2694.

1. Berenbaum, F., Eymard, F., Houard, X. (2013) Osteoarthritis,

inflammation and obesity. Current

Rheumatology, 25(1): 114-118.

Opinion in

12. Felson, D.T., Chaisson, C.E., Hill, C.L., Totterman, S.M., Gale,
M.E., Skinner, K.M., et al. (2001) The association of bone
marrow lesions with pain in knee osteoarthritis. Annals of
Internal Medicine, 134(7): 541-549.

13. Spector, T.D., Hart, D.J., Nandra, D., Doyle, D.V., Mackillop, N.,
Gallimore, J.R., et al. (1997) Low-level increases in serum
C-reactive protein are present in early osteoarthritis of the
knee and predict progressive disease. Arthritis &

Rheumatism, 40(4): 723-727.

14. Sharif, M., Kirwan, J.R., Elson, CJ., Granell, R., Clarke, S.
(2000) Suggestion of nonlinear or phasic progression of
knee osteoarthritis based on measurements of serum
cartilage oligomeric matrix protein levels over five years.
Arthritis & Rheumatism, 43(11): 2510-2518.

15. Stannus, O., Jones, G., Cicuttini, F., Parameswaran, V., Quinn,
S., Burgess, ], et al. (2010) Circulating levels of IL-6 and
TNF-alpha are
osteoarthritis and knee cartilage loss in older adults.
Osteoarthritis and Cartilage, 18(11): 1441-1447.

associated with knee radiographic

16. Livshits, G,, Zhai, G,, Hart, D.J., Kato, B.S., Wang, H., Williams,
FM, et al. (2009) Interleukin-6 is a significant predictor of
radiographic knee osteoarthritis: the Chingford study.
Arthritis & Rheumatism, 60(7): 2037-2045.

17. Jin, X,, Beguerie, J.R., Zhang, W., Blizzard, L., Otahal, P., Jones,
G, et al. (2015) Circulating C reactive protein in
osteoarthritis: a systematic review and meta-analysis.

Annals of the Rheumatic Diseases, 74(4): 703-710.

18. Sharif, M., Saxne, T., Shepstone, L., Kirwan, J.R., Elson, CJ.,
Heinegard, D., et al. (1995) Relationship between serum
cartilage oligomeric matrix protein levels and disease
progression in osteoarthritis of the knee joint. British
Journal of Rheumatology, 34(4): 306-310.

g



Citation: Komau C, Kamau T, Okafor Z (2026) Emerging Role of inflammatory biomarker monitoring in the
Diagnosis of osteoarthritis. Int J Arthritis, 8(1): 01-06.

19.

20.

21.

22

23

24

25

26

Hoch, J.M., Mattacola, C.G., Medina McKeon, ].M., Howard,
J.S., Lattermann, C. (2011) Serum cartilage oligomeric matrix
protein (sCOMP)
osteoarthritis: a systematic review and meta-analysis.
Osteoarthritis and Cartilage, 19(12): 1396-1404.

is elevated in patients with knee

LS., LA, Lark, MW. (1993)

Metalloproteinases, tissue inhibitor, and proteoglycan

Lohmander, Hoerrner,
fragments in knee synovial fluid in human osteoarthritis.
Arthritis & Rheumatism, 36(2): 181-189.

Cibere, J., Zhang, H., Garnero, P., Poole, A.R., Lobanok, T.,
Saxne, T. et al. (2009) Association of biomarkers with
pre-radiographically defined and radiographically defined
knee osteoarthritis in a population-based study. Arthritis &
Rheumatism, 60(5): 1372-1380.

. Bettica, P., Cline, G., Hart, D.J., Meyer, ., Spector, T.D. (2002)
Evidence for increased bone resorption in patients with
progressive knee osteoarthritis: longitudinal results from
the Chingford study. Arthritis & Rheumatism, 46(12):
3178-3184.

. Bondeson, J., Wainwright, S.D., Lauder, S., Amos, N., Hughes,
C.E.

macrophage-produced cytokines in driving aggrecanases,

(2010) The role of synovial macrophages and

matrix metalloproteinases, and other destructive and

inflammatory in osteoarthritis.  Arthritis

Research & Therapy, 12(3): R95.

responses

. Attur, M., Krasnokutsky, S., Statnikov, A., Samuels, J., Li, Z.,
Friese, 0. et al. (2015) Low-grade inflammation in
symptomatic knee osteoarthritis: prognostic value of
inflammatory plasma lipids and peripheral blood leukocyte
biomarkers. Arthritis & Rheumatology, 67(11): 2905-2915.

. Pearle, A.D., Scanzello, C.R., George, S., Mandl, L.A., DiCarlo,
EF., Peterson, M., et al. (2007) Elevated high-sensitivity
C-reactive protein levels are associated with local

inflammatory findings in patients with osteoarthritis.

Osteoarthritis and Cartilage, 15(5): 516-523.

. Kraus, V.B,, Burnett, B,, Coindreau, J., Cottrell, S., Eyre, D.,

27.

28.

Gendreau, M., et al. (2011) Application of biomarkers in the
development of drugs intended for the treatment of

osteoarthritis. Osteoarthritis and Cartilage, 19(5): 515-542.

Bay-Jensen, A.C, Reker, D. Kjelgaard-Petersen, C.F,
Mobasheri, A., Karsdal, M.A., Ladel, C, et al. (2016)
Osteoarthritis year in review 2015: soluble biomarkers and
the BIPED classification. Osteoarthritis and Cartilage, 24(1):
9-20.

Hunter, D.J.,, Guermazi, A., Lo, G.H., Grainger, A.]., Conaghan,
PG, RM, (201) of
semi-quantitative whole joint assessment of knee OA:
MOAKS (MRI Osteoarthritis Knee Score). Osteoarthritis and
Cartilage, 19(8): 990-1002.

Boudreau, et al Evolution

29. Deveza, L.A., Melo, L., Yamato, T.P., Mills, K., Ravi, V., Hunter,

30.

3L

32.

33.

DJ. (2017) Knee osteoarthritis phenotypes and their
relevance for outcomes: a systematic review. Osteoarthritis
and Cartilage, 25(12): 1926-1941.

Kortekaas, M.C, Kwok, W.Y. Reijnierse, M., Watt, I,
Huizinga, T.W., Kloppenburg, M. (2010) Pain in hand
osteoarthritis is associated with inflammation: the value of
ultrasound. Annals of the Rheumatic Diseases, 69(7):
1367-1369.

Courties, A., Gualillo, O., Berenbaum, F., Sellam, J. (2015)

Metabolic ~ stress-induced joint inflammation and
osteoarthritis.  Osteoarthritis and Cartilage, 23(11):
1955-1965.

Punzi, L., Galozzi, P., Luisetto, R., Favero, M., Ramonda, R.,
Oliviero, F., et al. (2016) Post-traumatic arthritis: overview
on pathogenic mechanisms and role of inflammation. RMD
Open, 2(2): e000279.

Kraus, V.B.,, Karsdal, M.A. (2017) Osteoarthritis: current
molecular biomarkers and the way forward. Calcified Tissue
International, 109(3): 253-259.

g



