










While our study is the � rst to investigate the levels of circulat-
ing miRNAs within a large population-based cohort, several
studies have assessed differential miRNA expression in the car-
tilage of OA patients.9 12–17 None of the miRNAs that have
already been associated with physiological or pathological cartil-
age metabolism, however, was differentially expressed in the OA
patients of our cohort. Several reasons might account for these
differences: small study cohorts and differences in the method-
ology of collecting articular cartilage may lead to differences in
miRNA expression pro� les. Patient selection and different
cohorts (early vs late disease, mild vs severe disease) might also

contribute to the observed differences. In this context, even the
studies that focused on the miRNA expression in articular cartil-
age reported striking differences in their miRNA pro� les. Apart
from that, it is still unclear whether or not the circulating
miRNA signature directly emerges from the articular cartilage
or other tissues. While elegant studies from the cancer� eld
suggest that differentially expressed miRNAs could indeed
emerge from the pathological tissues,10 34 we have preliminary
data that challenge this concept in OA. In cartilage from patients
receiving hip replacement surgery due to severe OA compared
with patients receiving hip arthroplasty for femoral fracture, we
did not observe a differential expression of our serum miRNA
candidates. In line with our observations, a small study demon-
strated that miRNA expression pro� les in the synovial� uid dif-
fered from miRNA signatures in the serum of the matched OA
patients.18 Despite limitations in cohort size and miRNA selec-
tion, these � ndings suggest that it may well be that miRNA sig-
natures found in OA patients do not stem from the
non-vascularised, bradytrophic cartilage but from other, much
better vascularised tissues, such as the synovia, the bone or the
bone marrow.

Taken together, we identi� ed differentially expressed circulat-
ing miRNAs in patients with severe OA in a large, population-
based cohort. let-7e, and possibly miRNA-454 and
miRNA-885-5p, may represent predictors for severe knee or
hip OA necessitating arthroplasty and could thus be further
developed into predictive biomarkers for OA. let-7e emerged
as the most promising candidate to predict the OA risk since
its association to OA was independent of age, sex and BMI,
and consistent in subgroups and with different standardisation
procedures. Moreover, there was a clear dose–response rela-
tionship (� gure 2). Technical innovations, including small dis-
posable microchips to assess OA-speci� c miRNAs, might foster
the clinical application of this technology. Prior to a potential
clinical use, however, further studies are needed to validate the
candidate miRNAs in different cohorts and for different appli-
cations, such as diagnosis, risk prediction and disease activity,
to assess their incremental value beyond the information pro-
vided by standard risk predictors.

Figure 3 miRNA relevance network inference and analysis. Differential network structure between 12 miRNAs in controls and osteoarthritis cases.
Nodes represent individual miRNAs and edges (links) represent the extent of expression similarity measured using the context likelihood of
relatedness algorithm.

Table 3 Multivariable risk predictors of joint replacement surgery
due to severe osteoarthritis (n=816) follow-up 1995–2010

Variables
Step of
entry

HR (95% CI) per 1 SD
unit increase in variable
levels* p Value

microRNAs
normalised to U6

Age 1.85 (1.39 to 2.45) <0.001

Male sex 0.79 (0.48 to 1.29) 0.340

Body mass index 1.31 (1.04 to 1.64) 0.021

miRNA-let-7e 1 0.70 (0.54 to 0.89) 0.005

miRNA-885-5p 2 1.35 (1.04 to 1.77) 0.025

microRNAs
normalised to Ct average

Age 1.93 (1.45 to 2.57) <0.001

Male sex 0.84 (0.51 to 1.37) 0.472

Body mass index 1.31 (1.05 to 1.65) 0.017

miRNA-let-7e 1 0.70 (0.55 to 0.88) 0.003

miRNA-454 2 0.73 (0.56 to 0.94) 0.017

HRs, 95% CI and p values were derived from multivariable Cox regression analysis.
Variables were selected for inclusion from all miRNAs listed in table 2 using a
forward stepwise selection procedure with a fixed entry of age, sex and body mass
index.
*To facilitate a comparison between the various risk predictors, HRs were calculated
for a 1 SD unit increase in metric variables.
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