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ABSTRACT

Background: Osteoarthritis (OA) is the most common age-related joint disorder in the world. Among the
mechanisms involved in osteoarthritis, biomarkers (cytokines profile) may be related to pain and pain
intensity, functional capacity, and pressure pain thresholds (PPT). Thus, the study of these relationships
may offer useful information about pathophysiology and associated mechanisms involved in osteoarthritis.
Aims & Objectives: Therefore, the objective of this study was to investigate the concentration of pro-
inflammatory cytokines (IL-6) and CRP in patients with painful knee osteoarthritis CRP in radiographic
knee osteoarthritis in eastern India.

Results: ESR and hs-CRP were elevated in RKOA cases as compared to controls which were found
statistically significant. Serum IL 6 levels were also increased in RKOA cases as compared to controls and
were statistically significant (16.88 + 7.20 versus 6.68 + 2.89 pg/ml; P < 0.0001). However, a high positive
correlation was observed between ESR with serum IL 6 level (r = 0.917; P =<0.001) among RKOA
subjects while no correlation was seen in controls (r = -0.019; P = 0.251).

Conclusion: This study showed that serum levels of IL-6 and CRP were higher in knee OA than in healthy
controls. These findings align with a physio-pathological understanding of pain and functionality that
surpasses the one which currently provides basis for therapeutics in OA.

Keywords: Osteoarthritis, IL 6, CRP, Radiography, Knee joint, Radiological knee osteoarthritis (RKOA).
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Introduction

Osteoarthritis  (OA), a common, age-related,
heterogeneous group of disorders characterised
pathologically by focal areas of loss of articular
cartilage in synovial joints, associated with
varying degrees of osteophyte formation,
subchondral bone change, and synovitis . The
damage in the joints is caused by a mixture of
systemic factors that influence the disease, and
local mechanical factors that state its distribution
and severity. The genetic abnormalities have been
described variously, but most sporadic osteoart-
hritis depends on minor contributions from several
genetic loci ™. Osteoarthritic joint damage may
be associated with clinical disorders, but the
severity of joint disease is only weakly related to
that of the clinical problem. Pain is the most
prominent and disabling symptom of OA which is
usually nociceptive. It has been presumed that
detrimental mechanical loading across the joint
and inflammation, especially synovitis, may be the
main factors associated with the severity of pain [*
2]

Moreover, Inflammation is one of the key
mechanisms putatively associated with the
pathophysiology of knee OA. Synovitis may be
considered as a secondary factor in OA which
relates to the cartilage and bone changes by the
release of degenerative compounds from the
extracellular matrix of articular cartilage into the
synovial fluid which stimulates cartilage damage
31, Recently, the role of synovitishas been exposed
to be one of the potential markers for knee pain
and prognostic factors for both structural and
symptomatic  progression of OAM®. Thus
inflammation is potentially a key factor that
appears to act through alteration of cytokine
profiles, which occurs secondary to aging of the
immune system or obesity %!,

Interleukin (IL)-6, a pro-inflammatory cytokine
whichis produced by the synovial membrane in
patients with knee OA are elevated in a variety of
inflammatory conditions as well as in bone
resorption 2 Infusion of high doses of IL-6
does not cause symptoms of inflammation rather it

suppresses the synthesis of other inflammatory
cytokines and causes hepatic production of acute-
phase proteins such as C-reactive protein (CRP)
(31 Increased serumhs-CRP and IL-6 have been
found to be associated with reduced physical
mobility and incident mobility limitation in the
elderly ™. Moreover, other cross-sectional
studies also found their altered levels, especially
those of CRP, are elevated in OA, although results
in recent reports have been contradictory
(1518 The serum levels of IL-6 were associated
with the change in knee pain over 5 years and with
the future prevalence of radiological knee
osteoarthritis (RKOA) 12 The serum levels of
IL-6 and hs-CRP were considered to be predictors
of a decreased articular cartilage volume in
patients with RKOA. Therefore, 1L-6, which is
associated with synovitis, may also be involved in
the pathogenesis of pain associated with RKOA.

Thus the aim of the study was to investigate the
serum IL-6 and hs-CRP levels in RKOA and
assess whether the prognostic markers are
associated with the pathogenesis of the disease.

Materials and Methods

The case control study consists of 42 patients
presenting rheumatoid arthritis and 36 control
subjects attending the outpatient department of
orthopaedics in ICARE Institute of Medical
Sciences and Research, Haldia. The diagnosis of
RKOA was established by clinical analysis,
radiographic analysis, ESR, and hs-CRP tests.
Routine biochemical parameters were done for
both cases as well as controls. Informed consent
was taken by all individuals in both the groups.
The study was approved by the Institution Ethics
committee.

The radiologic and biochemical factors relevant to
the present study included RKOA status obtained
from radiographs of both knees, and the serum
concentrations of 2 inflammatory cytokines,
namely, CRP and IL-6. Radiographs were read by
examiners who were blinded to the clinical
information, with the readings checked against an
atlas of radiographic features to determine a
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global Kellgren/Lawrence (K/L) grade of RKOA
(scale 0-4) and to evaluate individual features of
osteophytes and joint space narrowing (scale 0-3
for both). A case of RKOA was defined as a K/L
grade of >2 in either knee f21],

About 8 ml of venous blood was taken by arm
venous puncture in sterile vials. 5 ml of blood was
collected without anticoagulant and serum was
separated by centrifugation at 3500 rpm for 15 -
20 mins and was used for measurement of hsCRP
and IL 6. Serum hsCRP levels was determined
with a high-sensitivity nephelometric method
while the serum level of IL 6 was measured by
immunoassay Kits (Raybiotech, USA). The rest of
the blood sample was collected in sterile tube
containing potassium-EDTA anticoagulant for
measurement of ESR by Westergren method.
Statistical analysis of different biochemical
parameters was performed by Students' t-test. All
variables were expressed as mean + SD (standard
deviation). Means obtained from two normally
distributed sample groups were compared by
Student's unpaired two-tailed “t”-test and for
nonparametric Mann-Whitney U “t” test. To find
out the correlation between two variables,
Pearson's product moment correlation coefficient
was used. A value of P < 0.05 was considered as
statistically significant. All statistical analyses
were performed by using Graph Pad prism
software (version 5, 2007, San Diego, California,
USA).

Results

The demographic and biochemical profile of the
RKOA subjects and healthy controls is presented
in Table 1. There was no significant difference in
age or sex distribution in either of the two groups
between RKOA and control subjects (Table 1).
The BMI were higher in RKOA patients with
comparisons to control subjects and were found to
be statistically significant (p<0.001). ESR and hs-
CRP were elevated in RKOA cases as compared
to controls which were found statistically
significant (Table 1).

Serum IL 6 levels were also increased in RKOA
cases as compared to controls and were
statistically significant (16.88 + 7.20 versus 6.68 *
2.89 pg/ml; P < 0.0001) [Figure 1]. However, a
high positive correlation was observed between
ESR with serum IL 6 level (r =0.917; P =<0.001)
among RKOA subjects while no correlation was
seen in controls (r =-0.019; P = 0.251) [Figure 2].

Table 1: Demographic and biochemical profile of
the study participants

Control RKOA

(n=36) (n=142)
Age(in years) 57.68 +6.1 58.09 + 7.8
Sex (M/F) 8/28 10/32
BMI (kg/m?) 23.72+1.74 | 26.46+1.86
FPG (mg/dl) 88.23 +7.52 92.7 + 10.47
Serum total CHL (mg/dl) | 168.3+20.24 | 198.9+62.37
Serum HDL (mg/dl) 48.98+8.12 | 32.24+8.66
Serum TG (mg/dl) 1147+1734 | 129.6 +28.2
ESR (mm/h) 11.2+3.24 | 52.24+19.31°
hs-CRP (mg/L) 0.78 +0.12 256+1.2

[FPG, fasting plasma glucose; CHL, cholesterol; TG,
triacylglyceride; HDL, high density lipoprotein cholesterol;
ESR, Erythrocyte sedimentation rate; hs-CRP, high
sensitivity- C Reactive Protein. Age, BMI, and serum levels
of biochemical parameters were expressed as the means *
SD. Statistically significant, * p < 0.001 vs Control.]
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Figure 1: Serum IL 6 levels in RKOA cases as
compared to controls
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Figure 2: Correlation between ESR with serum IL
6 level among RKOA subjects and in controls.

Figure 3:
(RKOA) in study participant

Radiological knee osteoarthritis

Discussion

A number of facts suggest that development of
OA is usually accompanied by inflammation 2.
Many findings from epidemiologic studies found
the severity and progression of tibiofemoral
cartilage damage to be more common and severe
in patients having reactive and inflamed synovial
fluid (. Further, higher levels of cytokines such
as IL-1B and TNFa, both of which are regulators
of inflammation, are found in the disease
progression™?4. Several studies have observed
increased levels of CRP have been associated with
the prevalence and progression of knee and hip
OA, although other studies have found non
significant association after adjustment for BMI
[15, 17, 19, 25]

Synovitis is seen from the early stage of knee OA
26271 The gradual changes in the cartilage matrix
turnover might be detected by several potential
molecular biomarkers which accounts for
synovitis and knee pain in patients with an early-

stage knee OA #1. Severe chronic synovitis was
visualised in the advanced stage of knee OA
which was correlated with the pain severity and
the level of disability than that in the early stage
(282 " However, an increased degree of monon-
uclear cell infiltration and an overproduction of
proinflammatory cytokines were more frequently
observed in the early-stage of knee OA %],

One of the vital sources of these pro-inflammatory
cytokines is adipose tissue, which accompanies
obesity and is known to be associated with high
levels of biomarkers of inflammation, including
IL-6 %3 One of the studies suggests that
synthesis of TNFa in adipose tissue could induce
the production of IL-6 and the acute-phase
reactant CRP Y. The development of OA may be
due to increased levels of these cytokines. Our
study also has shown an increase in IL6 levels and
hs CRP levels which support this observation. In
our study, we observed significantly higher BMI
values in individuals affected with RKOA. It may
be due to fat tissue causes systemic release of
proinflammatory cytokines. Circulating IL-6 also
known to stimulate CRP production by the liver.
Moreover, we found a consistent positive
correlation between the ESR levels and IL-6
levels, and significantly higher CRP levels in
RKOA-affected individuals.

The current study was associated with some
limitations. First, the sample size is less in our
present study. Secondly, the patients were not
divided into subgroups with advanced-stage OA
or early-stage OA [Figure 3]. Thirdly, the levels of
serum IL-6 have been reported to show a circadian
rhythm which we have not studied. Finally, OA
patients may be associated with some other
diseases such as diabetes mellitus, hypertension,
cardiovascular disease which we have not
excluded in our present study which might act as a
confounding factor. Despite these limitations,
there shows a clear rise in serum IL6 and hsCRP
levels and also an association between IL6 and
ESR levels which helps in identification and
progression of the disease. However, a large study
needs to be done to conclude the fact.
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