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Background: Tumour necrosis factor inhibitors (TNFi) although effective in the 
treatment of rheumatoid arthritis (RA), show a variable response rate. Therefore, 
there is a need to identify treatment response predictors to inform therapy selection 
in order to practise precision medicine. MicroRNAs (miRNAs) are endogenous, 
single-stranded, non-coding RNAs that can alter gene expression by regulating 
messenger RNA translation. There is evidence for miRNA involvement in RA 
pathogenesis and they may serve as a useful biomarker of treatment response.
Objectives: To identify miRNAs associated with response to TNFi in RA.
Methods: Biologic naïve patients were selected from the Biologics in Rheuma-
toid Arthritis Genetics and Genomics Study Syndicate (BRAGGSS), a prospec-
tive multi-center UK study investigating treatment response biomarkers to TNFi 
with a primary outcome measure of change in DAS28 scores. Patients were 
stratified into European League Against Rheumatism (EULAR) good or non-re-
sponders based on their 3 or 6-month DAS28-CRP score.
Pre-treatment and 3-month post-treatment serum samples were substrates for 
miRNA profiling, which was conducted by FIRALIS using the HTG EdgeSeq miRNA 
whole transcriptome V2 targeted sequencing assay. Linear modelling using R pack-
age limma compared miRNA expression at (i) pre-treatment and at three-months, in 
EULAR good-responders and non-responders (ii) longitudinal change in expression 
from pre-treatment to three-months in EULAR good and non-responders.
A literature search was conducted to identify miRNAs associated with RA as 
a diagnostic and/or treatment response predictor. Data on these miRNAs were 
extracted from the miRNAs identified in the serum samples. A correction for mul-
tiple testing was applied to statistical tests.
Results: A total of 54 patients were analysed; of these, 35 (65%) were female, 
median disease duration [inter-quartile range] was 6 years [2 – 14] (n=51), and 
44/51 (86%) patients were on a concomitant disease modifying anti-rheumatic 
drug. Of the 54 patients, 39 (72%) were classified as EULAR good-responders 
and 15 (28%) as non-responders. 1880 miRNAs were detected in the serum 
samples. 64 miRNAs were identified to be associated with RA from the literature, 
of which, 26 were identified in the serum samples tested.
No difference in pre-treatment or three-month miRNA levels was seen com-
paring EULAR good-responders and non-responders (FDR p<0.05). There 
was a significant differential expression of four miRNAs at 3-months in 
good-responders compared with pre-treatment levels; miR-125a-3p (downreg-
ulated, p-value 0.002), miR-149-3p (upregulated, p-value 0.004), miR-766-3p 
(downregulated, p-value 0.008), miR-146b-5p (upregulated, p-value 0.006). 
No significant differences were observed between 3-months and baseline in 
non-responders.
Conclusion: Although no pre-treatment miRNAs were associated with TNFi 
response, changes in the levels of four miRNAs were detected at 3-months com-
pared to baseline in EULAR good-responders. Future work involves validation 
of these samples in a larger patient cohort and analysing miRNA levels at 6 

and 12 months. Replication and validation of these results in larger studies are 
required to analyse the role of miRNAs in stratifying EULAR good-responders 
from non-responders at three-months, and as treatment response predictors to 
TNFi in RA.
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Background: Currently, a large number of molecular biological and genetic 
markers are known to be involved in the development of osteoarthritis (OA). 
The mammalian target of rapamycin (mTOR) signaling pathway is responsible 
for chondrocyte proliferation, cartilage matrix production, and cell growth. OA 
is characterized by increased mTOR synthesis, which is accompanied by an 
increase in proliferative activity and destruction of chondrocytes. Obesity is an 
important factor in the progression of knee OA. The study of mTOR expression 
in patients with OA and obesity is an urgent task in the development of person-
alized OA therapy.
Objectives: To determine the expression of mTOR in patients with knee OA 
in combination with obesity and normal body weight. To evaluate the effect of 
mTOR on the clinical manifestations of OA in patients with different body mass 
index (BMI).
Methods: The study included 73 female patients aged 45-65 y.o. with Kell-
gren-Lawrence stage II-III knee OA. The patients were divided into 2 groups: 
group 1 (n=50) with obesity (BMI > 30 kg / cm2) and group 2 (n=23) with normal 
or increased body weight (BMI < 30 kg/cm2). The average age of patients with 
obesity is 56.5 ± 5.87 years, without obesity - 58.7 ± 5.43 years. Clinical manifes-
tations were evaluated by a WOMAС. RNA was isolated from the patients ‘ blood 
samples, which was used to determine the expression of mTOR.

Results: Patients with knee OA with and without obesity did not differ in age. 
OA develops at an earlier age in obese patients, than in non-obese patients (p 
< 0.001). Patients from 1 group had a high BMI > 30 kg/m2 at the onset of OA. 
Obese patients had more severe knee OA is significantly more often detected: 
Kellgren-Lawrence stage III was determined in 10% of obese patients and in 
4.35% - without obesity (p < 0.001). Significantly higher values of the WOMAC 
index pain, stiffness, joint functional failure, and total WOMAC were observed 
in obese patients (p = 0.006, p = 0.039, p = 0.037, and p = 0.014, respectively). 
Obese patients had higher VAS pain scores (p < 0.05) compared to patients 
with a lower BMI. Obese patients had a higher mTOR expression (p < 0.05) of 
8.02±8.62, compared to non-obese patients. High mTOR expression was asso-
ciated with VAS knee pain (r=0.78; p < 0.05) and WOMAC pain (r=0.89; p<0.05) 
in obese patients (Table 1).

Table 1. Correlation of m-TOR

Parameters mTOR (1 group, n=50) mTOR (2 group, n=23)

Body weight р > 0,05 р > 0,05
Pain (VAS) r=0,78; р<0,05 p = 0,07; r = 0,45
Pain (WOMAC) r=0,89; р<0,05 р > 0,05
Total WOMAC р > 0,05 р > 0,05

Conclusion: Our study showed that patients with obesity and knee OA have 
higher rates of mTOR expression, compared to patients with normal body weight. 
High mTOR expression correlates with the severity of knee pain in obese patients. 
Thus, the evaluation of mTOR expression in obese patients and knee OA plays an 
important role in predicting the severity of clinical manifestations of OA, and may 
influence the choice of personalized therapy tactics for such patients.
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