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1 | INTRODUCTION

Background: This study aimed to investigate the change of circulating miRNA
expression profiles in knee osteoarthritis (OA) patients before and after celecoxib
treatment.

Methods: Two hundred and eighteen knee OA patients underwent celecoxib treat-
ment for 6 weeks were enrolled. Plasma samples were obtained at baseline (WO0) and
at W6, and treatment efficacy were assessed by WOMAC index. In the exploration
stage, miRNA expression profiles in plasma before and after treatment from 6 pa-
tients were detected by microarray. Subsequently, in the validation stage, 10 top
differentially expressed miRNAs (DEMs) after and before treatment in microarray
were further validated in all 218 patients by qPCR.

Results: In the exploration stage, patients after treatment could be distinguished
from them before treatment by miRNAs expression profiles by PCA plot and heat-
map analysis, and 45 up-regulated and 48 down-regulated miRNAs were identified
by volcano plot. In the validation stage, miR-126-5p and miR-320a levels increased at
Wé compared to WO, while miR-155-5p and miR-146a-5p levels decreased. WOMAC
pain/stiffness/physical function scores were all decreased at W6 compared to WO,
and 71% of patients achieved clinical response. The increase of miR-126-5p expres-
sion (W6-WO) in clinical responders was much larger compared to nonclinical re-
sponders. And miRNA-320a level declined in nonclinical responders while increased
in clinical responders. Conversely, miRNA-146a-5p level increased in nonclinical re-
sponders while decreased in clinical responders.

Conclusion: Circulating miRNA expression profiles act as important roles in knee OA
patients underwent celecoxib treatment, and miR-126-5p, miR-320a as well as miR-

146a-5p might correlate with treatment response to celecoxib.
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subchondral bone changes, or synovial effusion.? As a dominant
type of OA, knee OA is characterized by pain, stiffness, swelling,

Osteoarthritis (OA), as the most prevalent chronic and degenerative degeneration of knee joint, as well as increasing disability, affect-
joint disease, is caused by destruction and loss of articular cartilage, ing an estimated 25% of populations with age above 55 years and

costing from 1.0% to 2.5% of gross domestic product (GDP) world-
wide.>® Numerous patients suffering from knee OA have limitations
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in function that has adverse impacts on their usual activities, such
as social activities, body image, emotional well-being, and so on?
At present, there is no treatment that has been shown to prevent
the progression of OA, and the current treatments which include
lifestyle modification, surgery, and pharmaceutical drugs all aim
at structural modification and symptom improvement.> Currently,
the most widely prescribed drugs for OA are nonsteroidal anti-
inflammatory drugs (NSAIDs), while traditional NSAIDs (inhibiting
both cyclo-oxygenase (COX) -1 and COX-2) have serious adverse
effect on gastrointestinal tract resulting from its role in inhibiting
COX-1, which is thought to protect the Gl mucosa by the synthe-
sis of prostaglandin."’7 Subsequently, the selective COX-2 inhibitors
are developed and present with a better therapeutic effect and a
safer gastrointestinal profile through sparing COX-1 compared
to traditional NSAIDs.?> Celecoxib, as one of the most frequently
used selective COX-2 inhibitors, has also been reported to be highly
effective and well tolerated in OA patients with the advantage of
better renal safety profile and lower incidence of gastrointestinal
adverse events compared to traditional NSAIDs, including ibuprofen
and diclofenac.»?>%? However, the molecular mechanisms underlying
the clinical effect in alleviating pain and function improvement of
celecoxib in knee OA patients has not been fully elucidated.
MicroRNAs (miRNAs), a family of small non-coding RNAs with
21-28 nucleotides in length, regulate gene expression by inhibiting
RNA translational and/or promoting mRNA degradation though
binding to specific binding site in the 3’ untranslated region (UTR)
of their target mRNAs.° Several miRNAs are reported to show
tissue-specific or developmental stage-specific expression profile
associated with various join-related diseases, including joint dis-
orders, rheumatoid arthritis (RA), and OA.X* For example, Zi Wang
et al'? reveal that the expression of miR-140-5p and miR-149 was
significantly down-regulated in knee OA patients compared with
the healthy controls (HCs), and low expression of miR-140-5p/149
inhibit chondrocyte proliferation and autophagy by targeting fucos-
yltransferase 1 (FUT1). As miRNAs are involved in the pathogenesis
of OA development and progression, and celecoxib is observed to

regulate a number of miRNAs in several diseases, 3¢

we hypothe-
sized that celecoxib treatment would modulate miRNA expression
profiles in knee OA.

Thus, this study aimed to investigate the change of circulating
miRNA expression profiles in knee OA patients before and after ce-

lecoxib treatment.

2 | MATERIALS AND METHODS

2.1 | Patients

Two hundred and eighteen knee OA patients underwent celecoxib
treatment for 6 weeks from Jan 2015 to Jun 2017 at Department
of Orthopedics, The Central Hospital of Wuhan, Tongji Medical
College, Huazhong University of Science and Technology were
consecutively enrolled in this prospective cohort study. The

inclusion criteria were as follows: (a) diagnosed as knee OA ac-
cording to 1986 classification of osteoarthritis of knee in diag-

17 (b) age

nostic criteria of the American Rheumatism Association,
above 40 years, (c) Kellgren-Lawrence (KL) grade llI-Ill, (d) pain of
knee joint lasted for at least 1 month and Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) pain score
above 40 mm, (e) about to receive celecoxib treatment, and (f)
able to be followed up regularly. The exclusions were as follows:
(a) complicated with other arthritis disease such as rheumatoid
arthritis, septic arthritis, osteochondritis dissecans, or spondy-
loarthritis, (b) complicated with congestive heart failure, unstable
angina, uncontrolled hypertension, stroke, or transient ischemic
attack within 6 months, (c) complicated with severe renal or he-
patic dysfunction, (d) knee OA with two-side joints, (e) history
of knee joint surgery, (f) received NSAIDs or high-dose acetami-
nophen treatment within 1 month, (g) received articular injection
of glucocorticoid or hyaluronic acid (HA) sodium within 3 months,
and (h) pregnancy or lactation.

2.2 | Ethics statement

Ethics Committee of The Central Hospital of Wuhan, Tongji Medical
College, Huazhong University of Science and Technology had ap-
proved this study. This study was conducted according to the
Declaration of Helsinki. All the patients provided signed informed

consents before enrollments.

2.3 | Study design

The study design is presented in Figure 1. 441 knee OA patients
were invited to participate in this study, while 85 were excluded (14
missed the invitation and 71 declined to participate); thus, the re-
maining 356 knee OA patients were screened for eligibility. Among
the 356 screened knee OA patients, 73 were excluded (29 exclu-
sions and 44 disagreed to sign the informed consents); therefore,
283 knee OA patients were enrolled and received celecoxib treat-
ment for 6 weeks. Among the study duration, 65 patients withdrew
the study (3 lacked efficiency, 4 withdrew the consents, 18 stopped
celecoxib in advance, and 40 lost follow-up); hence, 218 knee OA
patients completed the protocol and were included in the analysis.

In the exploration stage, 6 knee OA patients were randomly se-
lected, and plasma sample was obtained before initiation of treat-
ment (WO0) and at 6 weeks (W6) after celecoxib treatment. And
miRNA profiles in plasma were subsequently detected by microar-
ray (GeneChip miRNA 4.0 Array (Affymetrix, USA)). Then, principal
components analysis (PCA), heat map, and GO analysis for miRNA
profiles before and after celecoxib treatment were performed, and
10 top differentially expressed miRNAs (DEMs) were selected for
validation (Figure 1).

In the validation stage, plasma sample was obtained before ini-
tiation of celecoxib treatment (WO0) and at Wé after celecoxib treat-
ment in 218 knee OA patients. And gPCR assay was performed to
determine the expressions of 10 candidate miRNAs at WO and Wé.
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FIGURE 1 Study flow

2.4 | Treatment and assessments

All knee OA patients received celecoxib treatment for 6 weeks ac-
cording to disease conditions and patients’ willingness as follows:
celecoxib 200 mg bid at day 1, and then 200 mg qd. WOMAC
questionnaire was assessed at WO and Wé, which included pain
(Question 1-5), stiffness (Question 6-7), and physical function sub-
scales (Question 8-24).'8 Each question was scored as 0-100 mm,
and average score of questions in each subscale was used for analy-
sis. Patients’ global assessment of response to therapy (PGART)
was assessed at W6 on a 5-point categorical scale as follows: 0—no
response, 1—poor response, 2—intermediate response, 3—good re-
sponse, 4—excellent response. And clinical response was defined as
good response + excellent response in this study.

2.5 | Microarray and subsequent analysis for miRNA
profiles before and after celecoxib treatment

Total RNA was extracted from each plasma sample of 6 knee OA
patients before and after celecoxib treatment using TRIzol solu-
tion (Invitrogen, USA) according to manufacturer’s protocol. Total
RNAs (500 ng) were labeled using the FlashTag Biotin labeling kit
(Genisphere, USA) and hybridized to the GeneChip miRNA 4.0
Array (Affymetrix, USA), respectively, which covered 2578 human

Exploration stage

mature miRNA, 2025 pre-miRNA and 1996 snoRNA. RNA mol-
ecules were polyadenylated and followed by a ligation step with a
biotin-labeled DNA molecule attached, and then, labeled RNA was
hybridized to the array, finally washed and stained in a GeneChip
Fluidics Station 450 and scanned in a GeneChip Scanner 7G
(Affymetrix, USA).

On account of the influence of intrinsic background of differ-
ent chips on calculating the expression values, the raw data of each
chip was normalized using the Geoquery package in R language
(Version 3.3.3). After transformation of data to log2 expression,
the Limma package in R language was used to identify the DEMs
in plasma samples before and after celecoxib treatment. P values
were adjusted by method of Benjamini and Hochberg procedure
to control the false-discovery rate. The statistical significance was
defined as P < 0.05, and the clinical significance was defined as a
difference of at least 1.5 folds, abs (log2 (fold change))>1.5. So as
to illustrate the pattern of DEMs, PCA plot, and hierarchical clus-
tering analysis was performed by R and pheatmap package (ver-
sion 1.0.2, available at http://cran.r-project.org/web/packages/
pheatmap/index.html). In addition, miEAA database were anno-
tated to DEMs, which including GO_GeneOntology function and
GO_Pathways analysis. The enrichment analysis of DEMs and its
precursor was completed by Fisher’s exact test to identify over-
represented miRNA-related items.
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2.6 | qPCR assay

In the validation stage, gPCR assay was used to detect the 10 top DEMs
that were identified in exploration stage by microarray. In brief, total
RNA was extracted from each plasma sample of 218 knee OA patients
by Trizol LS RNA isolation kit (Invitrogen, USA) and then reversely tran-
scribed into cDNAs by Transcript First-strand cDNA synthesis superMix
(TransGen Biotech, China). Afterwards, SYBR Premix Ex Taq kit (Takara,
China) was performed to detect the DEMs, while the data of DEMs were
normalized according to the expression of Ué. After that, the results

Z*AACt

were analyzed using SDS 1.4 software according to the method.

2.7 | Statistics

Statistical analysis was performed using the SPSS 22.0 (IBM, USA),
GraphPad Prism 6 (GraphPad Software, USA) and R software 3.2.5
(MathSoft, USA). Data were mainly described as mean value + stand-
ard deviation or count (percentage). Difference between two groups
was determined by paired t test, Wilcoxon signed-rank sum test or t

test. A 2-tailed P value <0.05 was considered statistically significant.

3 | RESULTS

3.1 | Baseline characteristics of knee OA patients in
exploration stage

The overall demographic and clinical characteristics of knee OA
patients (N = 6) in exploration stage are listed in Table 1. The mean
age of knee OA patients was 55.2 + 10.0 years, and among them,
there were four females and two males. In addition, the mean value
of body mass index (BMI) was 23.8 + 2.2 kg/m?. 4 (67%) patients had
knee OA in their left side, while 2 (33%) in the right side. The num-
bers of knee OA patients in KL grade Il and lll were 4 (67%) and 2
(33%), respectively. The mean WOMAC scores were as follows: pain
61.7 £ 7.5, stiffness 53.3 + 5.2, and physical function 58.3 + 11.7.

3.2 | Treatment efficiency of knee OA patients in
exploration stage

In the exploration stage, the WOMAC pain score (P=0.006,
Figure 2A), WOMAC stiffness score (P=0.003, Figure 2B), and
WOMAC physical function score (P =0.003, Figure 2C) in 6 knee
OA patients were all declined at W6 compared with WO. In addi-
tion, at 6 weeks postcelecoxib treatment, 67% of knee OA patients
achieved clinical response, while 33% of them failed to realize clini-

cal response (Figure 2D).

3.3 | DEM analysis and enrichment analysis
by microarray

Principal components analysis plot analysis was conducted to
evaluate the difference of miRNAs aggregate in knee OA patients

before and after celecoxib treatment, which showed that miRNA

TABLE 1 Characteristics of AR patients and controls in Stage |
of microarray assay

Knee OA

Parameters patients (N = 6)
Age (y) 55.2+10.0
Gender (Female/Male) 4/2
BMI (kg/m?) 23.8+22
Side of knee OA (n/%)

Left 4(67)

Right 2(33)
KL grade (n/%)

1l 4(67)

11 2(33)
WOMAC score

Pain 61.7+75

Stiffness 53.3+£5.2

Physical function 58.3+11.7

Data were presented as mean value + standard deviation or counts (%).

BMI, body mass index; KL, Kellgren-Lawrence; OA, osteoarthritis;
WOMAC, Western Ontario and McMaster Universities Osteoarthritis
Index.

expression profiles could clearly distinguish knee OA patients
before and after treatment in comp_2 axe (Figure 3A), while in
comp_1 axe and comp_3 axe (Figure 3B), the miRNAs expression
could not separate knee OA patients before and after treatment.
Furthermore, as presented in volcano plot analysis (Figure 4A),
45 up-regulated miRNAs and 48 down-regulated miRNAs were
detected in knee OA patients after celecoxib treatment. And the
dysregulated miRNAs were then analyzed by heat map, which
showed that the knee OA patients before and after celecoxib
treatment could be differentiated by the expressions of dysregu-
lated miRNAs (Figure 4B).

The enrichment analysis of DEMs consisted of two areas, includ-
ing GO_GeneOntology (Figure 5A) and GO_Pathways (Figure 5B),
which showed that the DEMs are predominantly associated with
inflammatory response, cartilage development involved in endo-
chondral, and pathways related to NF-kappa B, IL-2, tumor necrosis

factor (TNF), Toll-like receptor, or insulin signaling and so on.

3.4 | Top 10 DEMs by microarray

Top 10 DEMs were selected in microarray according to their P values
(Table 2), which consisted of 6 up-regulated miRNAs, miR-126-5p, miR-
320a, miR-210, miR-3197, miR-4796, and miR-92a-3p, and 4 down-
regulated miRNAs, miR-675-3p, miR-155-5p, miR-17-3p,and miR-146a-5p.

3.5 | Baseline characteristics of knee OA patients in
validation stage

Baseline characteristics of 218 knee OA patients in validation stage
are shown in Table 3 with mean age 57.3 + 11.7 years, female 165
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FIGURE 3 The PCA plot analysis. The red and blue text represents samples of before and after treatment, respectively. PCA plot showed
that in comp_2 axe (A), knee OA patients before and after celecoxib treatment could be distinguished by miRNA expression profiles, while
the differences of miRNA expressions between knee OA patients before and after treatment were not found in comp_1 axe (A) as well as in
comp_3 axe (B). The PCA plot analysis was used to evaluate the difference of miRNA expression profiles for distinguishing knee OA patients
before and after celecoxib treatment (Comp_1, Comp_2 and Comp_3 stand for three principal components respectively). OA, osteoarthritis;
PCA, principal component analysis

cases and mean BMI 24.0 # 3.1 kg/m?. One hundred and sixteen (73%) and 59 (27%), respectively. Additionally, the mean WOMAC
(53%) patients were left side knee OA, and 102 (47%) were right side. scores were as follows: pain 62.4 + 12.2, stiffness 55.0 + 9.4, and
The numbers of knee OA patients in KL grade Il and Ill were 159 physical function 61.7 £ 12.9.
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FIGURE 5 Enrichment analysis. Enrichment analysis showed that the DEMs were mostly associated to the inflammatory responses (A)

(IL-1, cartilage, NLRP3 inflammasome, cytokine, and leukocyte) and pathways (NF-kappa B, IL-2, TNF, Toll-like receptor, or insulin signaling)
related to OA (B). Enrichment analysis of DEMs and its precursor was completed by Fisher’s exact test to identify over-represented miRNA-
related items. OA, osteoarthritis; DEMs, differentially expressed miRNAs; IL, interleukin; TNF, tumor necrosis factor

3.6 | Treatment efficiency of knee OA patients in

validation stage

In the validation stage, the WOMAC pain score (P<0.001,
Figure 6A), WOMAC stiffness score (P <0.001, Figure 6B), and

WOMAC physical function score (P < 0.001, Figure 6C) in knee OA
patients at Wé were all decreased in comparison with W0O. What's

more, after celecoxib treatment for 6 weeks, 71% of knee OA pa-

tients realized clinical response, while the remaining 29% were

failed (Figure 6D).
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expressed miRNAs (DEMs) by microarray miRNA logFC AveExpr t Pvalue Trend
miR-675-3p -1.59009 3.926462 -6.33881 4.99E-07 DOWN
miR-126-5p 1.502821 2.009337 5.845465 2.00E-06 UP
miR-155-5p -1.09694 2.238497 -4.07826 0.0003 DOWN
miR-320a 1.04129 0.814671 4.022784 0.000349 UP
miR-210 0.937893 0.816236 3.960002 0.000416 UP
miR-3197 0.969965 1.175404 3.944028 0.000434 UP
miR-17-3p -0.9831 0.606195 -3.89475 0.000497 DOWN
miR-146a-5p -0.86577 0.495813 -3.78169 0.000678 DOWN
miR-4796 0.941133 0.743564 3.75141 0.000736 UP
miR-92a-3p 1.183994 3.682781 3.687173 0.000877 UP

Top 10 DEMs (according to P value) after and before celecoxib treatment were selected. Significance
of the comparison was completed by limma package in R. P valve <0.05 was considered significant.
AveExpr, average of expression level; LogFC, log2 (fold change).

3.7 | Comparison of candidate miRNAs expressions
before and after treatment in validation stage

After 6 weeks of celecoxib treatment, miR-126-5p (P < 0.001,
Figure 7B) and miR-320a (P =0.004, Figure 7D) levels were el-
evated in knee OA patients compared with WO, while miR-155-5p
(P<0.001, Figure7C) and miR-146a-5p (P =0.001, Figure 7H)
levels were decreased. However, no difference concerning the
levels of miR-675-3p (P =0.089, Figure 7A), miR-210 (P =0.145,
Figure 7E), miR-3197 (P =0.269, Figure 7F), miR-17-3p (P =0.109,
Figure 7G),miR-4796 (P = 0.191, Figure 71), or miR-92a-3p (Figure 7))
(P =0.770) between W6 and WO was found.

3.8 | Comparison of changes of candidate miRNAs
expressions (W6-WO0) between clinical response
patients and nonclinical response patients treated
by celecoxib

MiR-126-5p level was increased at Wé both in clinical responders and
nonclinical responders, while its increase in clinical responders was much
larger than that in nonclinical responders (P = 0.037, Figure 8B). The ex-
pression of mMiRNA-320a was declined in nonclinical responders while
increased in clinical responders (P = 0.012, Figure 8D). Conversely, the ex-
pression of MiRNA-146a-5p wasincreased in non-clinical responders while
decreased in clinical responders (P = 0.004, Figure 8H). No difference of
the relative change in expression of miR-675-3p (P =0.986, Figure 8A),
miR-155-5p (P =0.079, Figure 8C), miR-210 (P =0.566, Figure 8E), miR-
3197 (P =0.459, Figure 8F), miR-17-3p (P = 0.606, Figure 8G), miR-4796
(P=0.950, Figure 8l), or miR-92a-3p (P =0.515, Figure 8J) was detected

between clinical responders and nonclinical responders.

4 | DISCUSSION

Our study disclosed that (a) knee OA patients after celecoxib

treatment could be differentiated from them before treatment

TABLE 3 Baseline characteristics of knee OA patients in
validation stage

Knee OA
patients
Parameters (N =218)
Age (y) 57.3+11.7
Gender (Female/Male) 165/53
BMI (kg/m?) 240+3.1
Side of knee OA (n/%)
Left 116 (53)
Right 102 (47)
KL grade (n/%)
Il 159 (73)
1 59 (27)
WOMAC score
Pain 624 +12.2
Stiffness 55.0+94
Physical function 61.7+£12.9

Data were presented as mean value * standard deviation or counts (%).
BMI, body mass index; KL, Kellgren-Lawrence; OA, osteoarthritis;
WOMAC, Western Ontario and McMaster Universities Osteoarthritis
Index.

through miRNA expression profiles by PCA plot analysis, and
45 up-regulated miRNAs and 48 down-regulated miRNAs were
identified by volcano plot. (b) WOMAC pain score, WOMAC
stiffness score, and WOMAC physical function score in knee
OA patients at W6 were decreased compared to WO, and 71%
of knee OA patients achieved clinical response while the re-
maining 29% failed. (c) MiR-126-5p and miR-320a levels in knee
OA patients were elevated at W6 compared to WO, while the
levels of miR-155-5p and miR-146a-5p were decreased. (d) The
increase in miR-126-5p expression in clinical responders was
greater than that in nonclinical responders. And the expression

of miRNA-320a was declined in nonclinical responders while
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FIGURE 7 Comparison of candidate miRNAs before and after treatment in validation stage. The relative expressions of 10 DEMs were
assessed by gPCR in validation stage, which showed that after celecoxib treatment for 6 weeks, patients with knee OA had increased levels
of miR-126-5p (B), miR-320a (D), and decreased levels of miR-155-5p (C) and miR-146a-5p (H). The difference of miR-675-3p (A), miR-210
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increased in clinical responders. Conversely, miRNA-146a-5p Accumulating studies suggest that miRNAs are implicated in

level was increased in nonclinical responders while decreased the pathogenesis and treatment efficacy of arthritis, including RA

|19

in clinical responders. and OA. For instance, Carmen Castro-Villegas et al*” discover that
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FIGURE 8 Comparison of changes of candidate miRNAs expressions (W6-WO) between clinical response patients and nonclinical
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(P =0.950), or miR-92a-3p (J) (P = 0.515) was detected between clinical responders and nonclinical responders. Difference between clinical
responders and nonclinical responders was determined by t test. P < 0.05 was considered statistically significant. OA, osteoarthritis; W,
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miR-126 is significantly up-regulated by anti-tumor necrosis factor
alpha (anti-TNFa) and disease-modifying antirheumatic drugs combi-
nation therapy in serum samples from RA patients, and only clinical
responders show an increase in miR-126 expression after therapy,
paralleling with the reduction in TNFa, IL-6, IL-17, rheumatoid factor,
and C-reactive protein, suggesting the positive role of miR-126 in the
regulation of these proinflammatory factors. An in vitro experiment
report that miR-320a expression was remarkably higher in OA chon-
drocytes than that in normal chondrocytes, and miR-320a could
mediate the expression levels of BMI-1 and RUNX-2 proteins in OA
chondrocytes, which suggests that miR-320a protects against OA
cartilage degeneration by regulating the expression levels of BMI-1
and RUNX2 proteins in chondrocytes.20 In our study, miR-126-5p
and miR-320a were up-regulated in knee OA patients after celecoxib
treatment. Furthermore, the increase in miR-126-5p expression in
clinical responders was much larger than that in nonclinical respond-
ers, and miRNA-320a level was declined in nonclinical responders
while was increased in clinical responders. The probable explana-
tion of these results may be that celecoxib produce good efficacy in
OA patients via up-regulating miR-126-5p and miR-320a expression
which have positive effects in OA cartilage by modulating proinflam-

matory cytokines and related proteins. 112

MiR-155-5p has recently been reported to be strongly ex-
pressed and identified as a potent regulator of cytokine expression
in inflammatory arthritis. For instance, Filkovd M et al?? observe
that miR-155 levels in sera from early RA were significantly lower
compared to established RA. Ji-Feng Xu et al* illustrate that miR-
155-5p level is notably reduced in synovial fluid from knee OA pa-
tients after HA treatment in comparison with its level at baseline.
Moreover, overexpression of miR-155 in peripheral blood CD14+
cells stimulates the production of pro-inflammatory cytokines
implicated in RA pathogenesis, such as IL-1f, IL-6, IL-8, TNFa,
and down-regulates the production of anti-inflammatory 1L-10.2
Those results suggest that miR-155-5p has negative effects in OA
through enhancing inflammation by regulating several cytokines
production, which might explain the lower level of miR-155-5p in
knee OA patients after celecoxib treatment compared with base-
line in our study; however, the difference of the relative change
of miR-155-5p expression between nonclinical responders and
clinical responders did not present statically significant, which
might be resulted from the relative small sample size in this study
or the weak correlation between miR-155-5p expression and
PGART score. As for miR-146a-5p, a previous in vivo experiment

illuminates that miR-146a is overexpressed in human chondrocyte
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after mechanical pressure injury and may contribute to the patho-
genesis of OA by stimulating vascular endothelial growth factor
production and damaging the transforming growth factor (TGF)-p
signaling pathway through the targeted inhibition of Smad4 in car-
tilage.?* In another observational study, Yamasaki et al?® illustrate
that miR-146a is highly expressed in OA cartilage compared with
normal cartilage, and its expression is induced by the stimulation of
interleukin (IL)-1p. In addition, there is also a study illuminating that
miR-146a and miR-155 are upregulated in more advanced knee OA
patients. To be exact, Soyocak A et al®® elucidate that miR-146a
and miR-155 expressions are elevated in peripheral blood mononu-
clear cell (PBMC) of knee OA patients in progressive stages. In ac-
cordance with these findings, our study found that miR-146a-5p is
low expressed in knee OA patients after celecoxib treatment, and
its level was decreased in clinical responders while was increased
in nonclinical responders, which could be explained by the destruc-
tive role of miR-146a-5p in cartilage and its regulatory function of
inflammatory factors discovered by the previous studies.?#%

Some limitations existed in this study: (a) The sample size in
this study was relatively small, which may lead to lower statisti-
cal efficiency than studies with larger sample size; (b) all patients
enrolled in this study were from single center, which might cause
selection bias. Thus, further study enrolling patients from mul-
ticenter is required. (c) The cut-off point of PGART score which
was used to predict clinical response in knee OA patients is self-
defined because of without a universally standard. However, it re-
mains to be verified which cut-off value for clinical response is the
most clinically relevant.

In conclusion, our results defined a profile of knee OA-related
dysregulated miRNA signatures that significantly different in knee
OA patients before and after celecoxib treatment, revealing that
these miRNAs might play important role in knee OA pathogenesis
and celecoxib-mediated therapeutics.
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